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September 17, 1985

Mr. Ralph M. Lee, P.E.
Environmental Engineer
Public Works Department
Code 445, Stop 032
Mare Island Naval Shipyard
Vallejo, CA 94592

Subject: Preliminary Evaluation - Potential Lead
Contamination of Groundwater

o

Dear Mr. Lee:

Aqua Terra Technologies' report describing results of
our preliminary investigation of potential groundwater
contamination by lead is attached. Services were
provided under Contract N62474-85-C-022l.

The report summarizes observations made during our site
reconnaissance and presents results and interpretation
of groundwater analyses. Because lead contamination
was detected at variable levels in four of the five
locations sampled, recommendations for subsequent
action are provided in the report.

We plan to review the contents of the report with you
at our meeting on September 19, 1985, as·we discussed.
If you have any questions prior to our meeting, please
telephone.

Sincerely,

Aqua Terra

~~~
R. Wane Schneiter, Ph.D., P.E.
Project Manager

RWS: Ig
Attachment

3490 Buskirk Avenue, Suite A, Pleasant Hill, CA 94523 415 934-4884
Aqua Terra Technologies / Environmental Consultants
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INTRODUCTION

This report presents results of preliminary investigations

AO
LUll
Tt'( hnoi

conducted at Mare Island Naval Shipyard. The investigations

(J

()

were conducted to assess the presence of soluble lead in

groundwater underlying portions of the Shipyard. The lead

contamination may have resulted from storage battery disposal.

The preliminary investigation was ,performed by Aqua Terra

Technologies in accordance with Contract Number

N62474-85-C-022l.

The preliminary investigation involved 1) a site reconnaissance

to identify areas where lead storage batteries had been

disposed of or had been stored, and 2) drilling of five

soil borings at suspected "hot spot" locations for recovery

of groundwater grab samples. Groundwater grab samples

were sUbsequently analyzed and analytical data were evaluated.

The express purpose of the preliminary investigation was

to determine if lead contamination of groundwater had occurred;

the magnitude of potential contamination was not addressed

in this phase of work.

FI~LD ACTIVITIES

Field activities consisted of a site reconnaissance and

1
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drilling five bore holes for groundwater sampling. A detailed

;\0 UA
~
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description of the field activities is presented below.

Site Reconnaissance

On August 8 and 9, 1985, Aqua Terra personnel conducted

a walk-through site reconnaissance of the area surrounding

"A" Street southwest of Cedar Avenlle, incl'uding the metal

scrap yard, and the Building 489 storage bin area located

northeast of Cedar Avenue. The area covered by the site

reconnaissance is illustrated on Plate 1.

The reconnaissance involved thoroughly walking the site

to observe any surface soil discoloration indicative of

lead oxide contamination or evidence of "storage battery

elements and casings. The areas where observable evidence

of lead oxide contamination was found were considered potential

sources for groundwater contamination and identified for

sUbsequent investigation. These activities resulted in

o

the identification of six suspect sites as shown on Plate

Two of the "hot spot" sites were located southeast of "A"

Street in the area where prior disposal of waste oils occurred.

A large amount of lead oxide contaminated materials and

battery elements and. casings were observed in these areas,

2
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and the contamination covered a relatively large area.

Evidence observed at the site indicated that some of the

lead contaminated materials had been buried under waste

sand blasting shot.

Two other "hot spots" were identit'ied on both, sides of

"A" Street near the southwest end of the railroad spurs.

The material observed on the northwest, side of "A" Street

near the railroad spur extended along the tracks for about

100 feet. The material opposite "A" Street, near the railroad

spur, was localized on both sides of the tracks. Surface

o

o

soils in this area on the side of the tracks nearest "A"

Street were recently excavated to a depth of a few inches.

The remaining two "hot spots" were obseryed in the scrap

metal yard near Building 751 and in the Building 489 storage

bin area. The contamination observed in the vicinity of

Building 751 was confined to a small area and consisted

of the characteristic lead oxide red coloration on the

asphalt. The asphalt was not broken; no visible routes

to soil contamination were observed. The contamination

noted at Building 489 was confined to the first several

storage bids near the Cedar Avenue gate, and to the asphalt

pavement near to the gate and bins. The pavement in the

Building 489 area is badly broken and soils are exposed.

3
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Groundwater Sampling

Five soil borings were drilled at accessable "hot spot"

locations as shown on Plate 1. A boring was drilled at

each of the "hot spot" areas identified during the site

AQUA
~
Technologies

reconnaissance except at Building 751. The contamination

observed near Building 751 was in an area not easily accessable

to drilling equipment and was confined td the:asphalt in

a localized area. TI1erefore, extra time and expense required

to obtain a groundwater sample from this location was not

warranted.

The soil borings were drilled to a depth of from 11 feet

to 25 feet, allowing about two to five feet below the watero
table for groundwater sampling. Soil samples were collected

from each boring at five foot intervals until groundwater

was encountered. The soil samples were capped, sealed,

and transmitted to a California Department of Health Services

(DHS) certified laboratory for refrigerated storage.

samples will be stored for possible future analysis.

The

Soil

o

boring logs presented in Appendix A show details of boring

depth, sa~pling depth, groundwater levels, and a description

of the types of soils encountered.

A grab groundwater sample was collected from each boring

for analysis. The groundwater samples were transmitted

4



salinity of the groundwater samples was measured in the

to a DHS certified laboratory where analyses for soluble

~ .

o lead was performed. In addition to lead analyses, the

AOUA
~
kd1l1ol()gil'~

o

field at the time of collection. An Atago hand refractometer

was used for the salinity measurements.

Chain of Custody forms as required by DHS for soil and

groundwater samples suspected of being hazardous waste

were completed for and transmitted with all samples sent

to the laboratory.

Hollow stem auger equipment, steam cleaned between each

hole, was employed for the drilling which was completed

on August 16, 1985.

SAMPLE ANALYTICAL RESULTS

Results of field salinity analyses and laboratory soluble

lead analyses are presented in Table 1.

The salinity values measured in Shipyard groundwater samples

are near or below values typically reported for sea water.

Bay water typically contains approximately 3 to 7 ppt (giL)

salinity in the vicinity of Mare Island~ All five of the

bore holes samples yielded water containing from 3 ppt

to 19 ppt salinity. These values indicate a very saline

o 5



water would not be considered useable for domestic, industrial,o
groundwater in the areas of the borings. Therefore, this

;\ 0 U-A
~
Tet hnologies

or agricultural purposes.

The soluble lead concentrations show considerable variability

among the bore holes. Nevertheless, Boring B-4 was the

single boring with sampled groundwater below the analytical

detection limit of 0.1 mg/L soluble lead. This level of'

o

lead likely does not represent significant contamination,

hence it does not justify further investigation of groundwater

in the vicinity of Building 489.

Groundwater collected from Boring B-3 and B-5 - these borings

are located in relatively close proximity to each other

- showed soluble lead concentrations at·~.3 mg/L and 0.79

mg/L, respectively. In addition, Boring B-1 groundwater

contained soluble lead at 1.0 mg/L. These three samples

are relatively close in lead concentration when compared

to the 19 mg/L soluble lead detected in the groundwater

sample collected from Boring B-2.

The DHS drinking water standard for lead is 0.05 mg/L.

Also, EPA salt water aquatic life criteria for lead is

0.668 mg/L for acute toxicity and 0.025 mg/L for chronic

toxicity (FR 45(231), 28 November 1980). Furthermore,

o·
the San Francisco Bay Regional Water Quality Control Board

6



o RWQCB) Basin Plan of 1982 provides various criteria for

lead according to use. Consistent with DRS standards,

the RWQCB has assigned a value of 0.05 mg/L for municipal

uses; the allowable concentration for livestock is 0.1

mg/L. With the exception of the, Boring B-4 groundwa~er

sample, all groundwater samples collected from the bore

~AO UA
~
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holes exceed DRS and RWQCB criteria levels. Also, the

RWQXB may consider the levels of lead in the groundwater

a potential discharge to the Bay. If so, more stringent

o

criteria then those discussed here may apply.

The existence of below detection levels of lead in Boring

B-4 groundwater suggests that the levels of lead detected

in Borings B-1, B-3'and B-5 are not background levels as

may be suspected when compared to the reiatively high lead

concentration detected in Boring B-2. Examination of the

boring logs presented in Appendix A provides other evidence

that the lead levels are the result of contamination.

The sample recovered at the five foot depth in Boring B-1

contained red, sandy particles suspected to be lead oxide.

Groundwater occurred in Boring B-1 at below 10 feet. Floating

oils were observed on the surface of groundwater samples

collected from a depth of about '10 feet in each of Borings

B-2 and B-5. The existence of the lead oxide particles

o
in Boring B-1 and the observed floating oils in Boring

7



o

.' .

B-2 and B-5 are indicative of contamination, including

lead, within the soil column and potentially the groundwater.

The existence of lead in the groundwater at the locations

sampled likely does not represent ,an immediate hazard to

human health, livestock, or aquatic life. However, the

potential for environmental exposure of a sensitive saltwater

species does exist via possible groundwater movement towards

Bay waters. The high lead concentration associated with

Boring B-2 was not confirmed by data from any other boring.

The general levels of lead existing in ,the groundwater

defined by the area sampled through the soil borings appears

to be present at levels near or below 1.0 mg/L. The 19

c=> mg/L lead concentration detected in Boring B-2 may represent

a localized "hot spot" area of higher lead concentrations,

and not represent high groundwater lead levels in general.

RECOMMENDATIONS

Based on results of Aqua Terra's site reconnaisance and

groundwater sampling and analyses discussed previously,

the following action is recommended:

1. Prepare specifications and proceed with the removal

of observable lead oxide materials and battery

remnants from the areas in the vicinity of Borings

o
8



should be limited to battery materials, soils
o

.' .

B-1 and B-2 and Borings B-3 and B-5. These activities

excavation should not occur until results of

additional _investigations have been reviewed.

These materials should' be excavated and moved

to a secure Class I landfill for disposal. The

materials are currently located directly on surface

soil and are uncovered, representing a potential

level exposure source for lead contamination

of groundwater.

2. Design and implement a program to assess the

vertical and horizontal distribution of soluble

o lead in the groundwater. The program should

o

provide data describing both saturated and unsaturated

soil physical and chemical characteristics which

may influe~ce lead migration. The assessment

should address toxicological factors regarding

the potential biological receptors and provide

interpretation of these data relative to regulatory

policy and criteria. A hydrogeological evaluation

should be conducted to determine the influence

of such factors as perched groundwater and salt

water intrusion on the distribution of the soluble

lead in the groundwatei.

9
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Table 1.

Bore Hole
Location

B-1

B-2

B-3

B-4

B-5

Summary of Field and Laboratory Analytical Results

Soluble Salinity
Lead (ppt)

(mg/L)

1.0 19

19.0 3

0.3 17

<0.1 12

0.79 6
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BORING NO.5'
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THIS SHEET IS NOT AVAILABLE.

EXTENSIVE RESEARCH WAS PERFORMED BY NAVFAC
SOUTHWEST RECORDS OFFICE TO LOCATE THE MISSING

SHEET. THIS PAGE HAS BEEN INSERTED AS A
PLACEHOLDER AND WiLL BE REPLACED SHOULD THE

MISSING ITEM BE LOCATED.

FOR ADDITIONAL INFORMATION, CONTACT:

o DIANE C. SILVA, COMMAND RECORDS MANAGER, CODE EV33
NAVAL FACILITIES ENGINEERING COMMAND, SOUTHWEST

1220 PACIFIC HIGHWAY (NBSD BLDG. 3519)
SAN DIEGO, CA 92132

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