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1.0 INTRODUCTION

This document presents the Field Sampling Plan (FSPJ) for the
RI/FS at the Hadnot Point Industrial Area (HPIA) located
within the Marine Corpa Base (MCB) Camp Lejeune.

The FSP presents the procedures to be used during the field

investigation. Field procedures presented in this FSP were

prepared in accordance with EPA and Navy guidelines, and the
site-aspecific Health and Safety Plan (HASP).

1.1 SITE LOCATION AND DESCRIPTION

MCB Camp Lejeune is located in Onaslow County, North Carolina
(Figure 1-1). The facility, which covers approximately 170
square milea, is bounded to the southeast by the Atlantic
Ocean, to the weat by U.S. 17, and to the northeast by State
Road 24. The base is bisected by the New River estuary which
occupies approximately 30 aquare miles of the total area of
the facility.

The Hadnot Point Industrial Area (HPIA) of MCB Camp Lejeune
ia located on the east side of the New River. For the
purposesa of this study, HPIA is defined as that area bounded
by Holcomb Blvd. to the west, Sneads Ferry Road to the north,
Louis Street to the east, and the Main Service Road to the
south (Figure 1-2).

The HPIA is comprised of approxirmately 7S5 buildinga/facil-
itiea. These include maintenance shops, gas stations,
administrative officea, commissarieas, snack bara, warehouses,
storage yardas, and a dry cleaning facility. A ateam plant
and a training facility occupy the southwest portion of HPIA.
In addition, numerous underground storage tanks, atormwater
drains, and oil/water separatoras are preasent on site. A
transformer storage yard (Site 21) and a fuel tank farm (Site
22) are located within the northern portion of HPIA.

2.0 GENERAL SITE OPERATIONS

1.1 BRIEF DESCRIPTION OF THE SAMPLING PROGRAM

The principal objectives of the field sampling program are:

» to collect additional data to facilitate the design
of the selected remedial action for shallow
groundwater;
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to collect data necessary to conduct a Risak
Aaseaament and Feasibility Study for deep
groundwater, and

to collect data necessary to conduct a Risk
Asseasment and Feasibility Study for shallow soil
contamination adjacent to Buildings 1602, 902, and
1202.

The field sampling program consists of groundwater and
shallow soils sampling. General site operations and field
methods are presented in the following sections.

2.2 FIELD TEAM PERSONNEL AND RESPONSIBILITIES

The field team will consist of the following peraonnel:

Field Operations Leader (FOL) -- Responsible for the
day-to-day management and supervision of the field
investigation including scheduling of work, and
ensuring that project-specific plans are in
compliance with appropriate guidelinea. The FOL will
provide consultation and decision-making on issues
pertaining to sampling activitiea including potential
changes toc the field program.

Site Geologist -- Responsible for overseeing sampling
and monitoring well activities, ensuring that
standard and approved drilling and monitoring well
inatallation methods are followed and enauring that
pertinent drilling and teating information is
obtained.

Project Hydrogeologist -- Responaible for planning
and overseeing the groundwater investigations

including determining the number of data pointsa,
wells, and reference measuring pointa needed to
adequately define groundwater flow, obtaining
accurate water level measurements to generate
groundwater contour maps, and assessing the
groundwater flow regime and subsurface conditions
which could affect that flow regime.

Sampling Personnel -- Reaponsible for the proper
collection, preservation, packaging, documentation,
and initial chain-of-cuatody of samples until
released to another party for atorage or transport to
the analytical laboratory.

Health and Safety Officer (HSO) -- Reasponsible for
ensuring that field activities are conducted in
accordance with the HASP. The HSO will have the
authority to stop work if conditions exceed allowable



limits and, as appropriate, will assume certain
sampling responsibilities.

Health and Safety Officer Deaiqnee -- The project HSO

may not be onsite at all times, therefore a sampling

team member will be designated to monitor procedures

and report inconsistencies, as they apply to the
HASP, to the HSO.

Drilling Personnel -- Responsasible for drilling
permits and clearances and supplying all services
(including labor), equipment, and material required
to perform the drilling, teasting, and well
inatallation. The drilling personnel will also be
reasponaible for the maintenance and quality control
of required equipmrent and for following
decontamination procedures specified in the FSP and
HASP. Upon completion of the work, drilling
personnel will be responsible for demobilizing all
equipment, cleaning any materials deposited onsite
during drilling operations, and properly backfilling
any borings.

Surveying Subcontractor -- Responsible for
eatabliashing the locationa and elevations of soil
boringas and monitoring wells and plotting theae
locations on an existing topographic map. Required
horizontal and vertical control are to the nearest
0.1 and 0.01 feet, reapectively.

2.3 SAMPLE IDENTIFICATION SYSTEM

Each sample collected will be identified with an alphanumeric
The code will indicate the asite name/number, the

code.

matrix sampled, and the sample location (ie: monitoring well
or soil boring number). Soil borings will also contain a
sequential number which can be correlated to the asample

depth.

The asite, matrix and sample location codes required for this
field inveatigation are as follows:

Site Codes:

HP = Hadnot Point Industrial Area
21 = Site 21
22 = Site 22

Matrix Codes:

GW
S0

Groundwater
Soil

4
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« Sample Locationsa:
GW#-# = monitoring well # - screen depth indicators
(=2 =intermediate, 3 = deep)
SB# = goil boring #

The following can be used as a general guide for sample
identification:

Site - Matrix - Well/Soil Boring - Depth Indicator

Some examples of sample identifications are as followa:

HPGW1-3 = groundwater sample collected from GW#1-3
(deep well) located at HPIA.
HPS0Ol1-a = first (0-2 foot) soil sample collected

from SB#1 located at HPIA.
2.4 ANALYTICAL PROGRAM

Table 2-1 presents a summary of the analytical program
proposed at HPIA. Sample container requirements,
preservation requirements, holding times and analytical
methods to be performed on each sample are specified in Table
2-2.

All samples collected during thia field laboratory
investigation will be analyzed at the Hunter/ESE Laboratory.
This laboratory fulfills all the requirements cutlined in the
Navy’s Quality Assurance Program (QAP), and has been
pre-approved by the Navy.

Sample analysis will be conducted at DQO Level D ensuring
that analytical methods comparable to EPA’s CLP program will
be uaed. DQO Level D correlates to EPA Level 4, and is
required for sites that are on or about to be on the National
Prioritieas List (NPL). CLP-type data packages will be
generated by the lab for each sample.

2.5 SAMPLE PACKAGING AND SHIPPING

Each sample will be identified by affixing a preasure
sensitive gummed label on each sample jar. Sample labels
will reflect the following information: sample ID number,
collection date, collection time, name of sampler, etc.

Samples will be packaged and shipped in accordance with the
Navy’s QA Plan requirements (NEESA 20.2 - 047B) as follows:

Shipping containers shall be secured using nylon strapping
tape and custody seals to ensure that samples have not been
disturbed during transport. The custody seals shall be
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TABLE 2-1

HARONOT POINT INDUSTRIAL ARER
PROPOSED ANALYTICAL PROGRAM

FIELD FULL TCL¢ec> TCL VOCs EP TOXICITY
MATRIX(a) SCREENING(b) + ketones(d) + ketones(d} Pb OMLY (metalsi(e)
GROUNDWATER:
Existing Shallow KHells (29) GH 29 9 20 20 -
Existing Deeper Wells (&2 GMW & 6 - - -
Hew Deeper Hells (82 GH 8 8 - ~ -
Water Supply Hells (3 GW 9 .9 - - -
Duplicate Samples (F) GHW - 3 3 3 -
TOTAL GROUNDWATER SAMPLES GH 52 35 23 23 -
SOIL:
Soil Borings (100 SO 30-110<g> 11l 27~991g) - 27-99(g)
Duplicate Samples (f) S0 - 1 2-9 - 2-9
TOTAL SOIL SAMPLES S0 30-110<(qg> 4-12¢(qg> 29~108(g> - 29-108<(g>
BLANK SAMPLES (h):
Equipment Blanks Al - 10 B8 8 4
Field Blanks AQ - 1 - - 1
Trip Blanks Al - 15 -
TOTAL BLANK SHAMPLES AQ - 11 23 8 5
COMPOSITED CUTTINGS SO - - - - (i)

NOTES: <(a)

(bl

{c?
(d>
(e)
{F)
(gl

(h

(i)

GH = groundwater, SO = soil, RQ = aquecus

Field screening for groundwater: pH, temperature,
Field screening for soils: HNu and/or OWUM

Full TCL = TCL VOCs, Extractables (includes BNAs, pesticides and PCBs), Metals and Cyanide
ketones = methyl ethyl ketone and methyl isobutyl ketone

EP Toxicity to include analysis for RCRA metals only

Ouplicate sample numbers based on a frequency of 10%

Number of soil boring samples presented as a range due to the range of

depth to water (6-22 feet)

Equipment blank totals are approximate and based on l/day/sampling procedure

Trip blank totals are approximate and based on 1/day of aqueous TCL VOC sampling ..

Number of composited drill cutting samples to be determined in the field

specific conductivity



MATRIA

Groundwater/
blanks

Soil

Cuttings

NOTES:

{a) ketones

SHMPLING
DEVICE ANALYSIS
stainless TCL V0OCs
steel or +ketones
teflon (a)
bailer
" TCL BNAs,
pesticides
and PCBs
" TCL Metals
{or Pb)
" Cyanide
split- TCL VOCs
Spoon
" TCL. BMNRs,
pesticides
and PCBs
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TCL Metals

Cyanide

TCL Metals

(RCRA metals
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TRBLE 2-2

HRAONOT POINT INDUSTRIAL RRER
SUMMARY OF AMALYTICAL METHODS, PRESERVATION AND HOLDING TIMES

SAMPLE SAMPLE HOLDING TIME ANALYTICAL
CONTAINER PRESERVATION FROM COLLECTION METHOD
3-60ml glass vials HCL to pH<2 14 days analyze CLP-IFB-~SOW
with teflon septum Coocl to 4 C (2,88
caps

2-1 liter amber Cool to 4 C 7 days extract  CLP-IFB-SOH
glass 40 days analyze (2/88)

1-1 liter poly- HHMO3 to pH<2 & months CLP-IFB-SOW
ethylene Cool to 4 C (Hg - 28 days) (7787

1-1 liter poly- NaOH to pH<Z2 14 days analyze CLP-IFB~S0OW
ethylene Cool te 4 C (7,872

1-60ml glass wvial Cool to 4 C 14 days analyze CLP-IFB-S0K
with teflon-lined (2/788)

cap

1-Boz glass Cool to 4 C 14 days extract CLP-IFB-50W
40 days analyze (2/88>

1-Boz glass Cool to 4 C 6 months CLP-IFB-S0M
7/87)

1-Boz glass Cool to 4 C 14 days analyze CLP-IFB-S50W
(77872

1~Boz glass Cool to 4 C & months CLP-IFB-S0M
L7877

1-8oz glass Cool to 4 C & months CLP-IFB~S0W
(737

methyl ethyl ketore and methyl iscbutyl ketore



S,

placed on the containers so they cannot be opened without
breaking the seal.

Samplea shall be packed in shipping containers so as to guard
against damage during ahipment (e.g. bubble wrap,
vermiculite). Samples which must be kept at 4= C shall be ’
shipped in insulated containers with either freezer forms or
ice. 1If ice is used, it shall be placed in a container so
that the water will not fill the cooler as the ice melts.

The samplea shall be shipped within 24 hours of collection to
allow the laboratory to meet holding times. Shipping will be
in accordance with Department of Tranasportation regulations.

Copiesa of the signed Chain-0Of-Custody forms (Figure 2-1)

shall be delivered with the data packages. The originals
shall remain on file.

2.6 SAMPLE DOCUMENTATION

Each field team member will be required toc maintain a field
logbook to document all field activities at the site. The
field logbook will be a bound, weatherproof notebook.

Entries will be made intc the field logboock on a daily basia.
Information to be noted in the field logbock include daily
weather conditions, personnel on site, sample particulars
such as sample number, sampling time, sampling method, sample
deacription and name of sampler, field measurements and
geologic and hydrologic data. Any deviationa from procedurea
documented in the Sampling Plan will alao be noted in the
logbook.

In addition to logbook documentation, boring logs and
monitoring well conatruction sheets will be generated once a
boring or monitoring well are complete. Sampling data
records will be filled out for each sample collected.
Chain-of-cuatody forms will be filled out for all samplesa
sent to a laboratory for analysia. Examplea of each form are
presented in Figures 2-1 through 2-4.

2.7 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

The QA/QC requirements for field activities conducted at HPIA
are presented below.

2.7.1 Field Instrumentation Calibration

Inatruments which meaaure pH, temperature, specific
conductivity and organic vapors will be used during
the field investigation. Calibration and maintenance
information for each instrument used at the site will
be recorded on Calibration and Field Instrument
Quality Assurance Record Forma (Figures 2-5 through
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CAMPLE.] 1/90M

O200.EG.FBOR.LOG 1/90M
FIELD BORING LOG BORING NO.
Project No. | Project Name | Page__ot__
Contractor | oriller Date started completad
Method Casing Size HMU 11.7/10.2 Protection Level
Ground E. Soil Drilled Y teiow ground Total Depth
Logged by Checked by | Date
Sample | Depthin | Blowsper | Pan. - HNW  Comments on Monitoring
No. Feel 6 inches Rec. Description jar Advance of Boring HNU LEL
Figure 2-2
FIELD BORING LOG

SOURCE: HUNTER/ESE, 1990.

REMEDIAL INVESTIGATION
HADNOT POINT INDUSTRIAL AREA
MARINE CORPS BASE
CAMP LEJEUNE, NORTH CAROLINA
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CAMPLEJ 1/90M

D20LEGEUNE. WELL
OVERBURDEN WELL NO.
MONITORING WELL SHEET
PROJECT DRILLER
PROJECT NO. BORING NO. DRILLING
ELEVATION DATE : Q‘EE\E_%?:MENT
FIELD GEOLOGIST N EDIOD

N=3=

ELEVATION OF TOP OF SURFACE CASING:

ELEVATION OF TOP OF RISER PIPE:

STICK-UP TOP OF SURFACE CASING:

GROUND
ELEVATION

~@————1— TYPE OF SURFACE SEAL:

STICK-UP RISER PIPE:

1.D. OF SURFACE CASING:
TYPE OF SURFACE CASING:

RISER PIPE LD.
TYPE OF RISER PIPE:

BOREHOLE DIAMETER:

TYPE OF BACKFILL:

ELEVATION/DEPTH TOP OF SEAL:

TYPE OF SEAL:

DEPTH TOP OF SAND PACK:

k

ELEVATION/DEPTH TOP OF SCREEN:

TYPE OF SCREEN:
SLOT SIZE X LENGTH:

TYPE OF SAND PACK:

A

ELEVATION/DEPTH BOTTOM OF SCREEN:

ELEVATION/DEPTH BOTTOM OF SAND PACK:
TYPE OF BACKFILL BELOW OBSERVATION WELL:

—

NOT TO SCALE

ELEVATION/DEPTH OF HOLE:

Figure 2-3
MONITORING WELL
CONSTRUCTION SHEET

SOURCE: HUNTER/ESE, 1990.

REMEDIAL INVESTIGATION
HADNOT POINT INDUSTRIAL AREA
MARINE CORPS BASE
CAMP LEJEUNE, NORTH CAROLINA
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CAMPLE J 1/90M

T paet or
GROUNDWATER FIELD SAMPLE DATA RECORD
PRQJECT J08 NO
STATION NQ/LOCATION DATE
1Ly mo LS mo o

SKETCH ON BACK 0O PHOTOGRAPHS O O ROLL NO/EXPOSURE NO v
FIELD DATA TIME. STARY AIR TEMP

ENO WEATHER
WATER QEPTH O Top weLL WELL OEPTH WELL MATERIAL

{0 ToP CASING WELL OlAM.

wELL STICX-UP WELL/CASING
SAMPULING EQUIPMENT USED VOLUME PURGED
FIELD DATA COLLECTION O N siTy VOA LEVEL(PPM) AMBIENT

O N BOTTLE SAMPLE LOCATION
HEADSPACE
SAMPLE PURGE DATA
@ GAL ® GaL (- I—) { R O GAL
TEMP L1 TEMP —C TEMP ] TEMP e * €
SP COND @23°¢C SP COND @aseC ~ SP.COND e ®223%%C $P COND e £ 25°C
[- 1 SN, pH oM pt P
En 4 P 4] (4] oo
ANALYSIS
8QTTLE 0 LA 1D VoL MATERIAL FILTERED PRES./VOL. REQUESTED

|~

| l

REMARXS /CHSERVATIONS

SAMPLER

Figure 2-4
GROUNDWATER FIELD SAMPLE
DATA RECORD

SOURCE: HUNTER/ESE, 1990.

REMEDIAL INVESTIGATION
HADNOT POINT INDUSTRIAL AREA
MARINE CORPS BASE
CAMP LEJEUNE, NORTH CAROLINA
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2~7) on a daily basia. Itema such as instrument type,
instrument 1.D. number, calibration method and
results, and name of person performing calibration
will be noted.

QA/QC Sample Collection

The following blank samples will be included in the
analytical program to ensure QA/QC of sampling
practices.

Trip Blanks

A trip blank ias an aliquot of deionized analyte-free
water that is sealed in a sample bottle at the
laboratory and accompanies the sample bottles to and
from the field. A trip blank establishes a mechaniam
of control on sample bottle preparation, blank water
quality and sample handling, including cross-
contamination of aamplea during shipping. Trip blanks
should be handled, transported and analyzed in the
same manner as the samples collected that day. Trip
blankas are analyzed for volatile organics only and
must accompany samples at a rate of l/cooler. Trip
blanks are required for aqueoua volatile sampling
only.

Equipment Blanks (Equipment Rinsate Blanka)

An equipment blank is used to evaluate potential
contamination from ambient air and sampling equipment
on site. Equipment blanks are collected by passing
deionized, analyte-free water through clean
(decontaminated) sampling equipment and intoc sample
jara. Equipment blanks are collected at a frequency
of l/day/sampling procedure. Equipment blanks are
analyzed for the same parameters as the environmental
samples.

Field Blanks

A field blank is used to evaluate potential
contamination from source water used for
decontamination. At least one field blank is
collected per event for the same parameters as the
environmental samples.

Duplicate Samples

A duplicate sample creates a mechanism for the
evaluation of a laboratory’s performance by allowing a
comparison of analytical results of two samples
collected from the same location. Duplicate samples

14



CAMPLEJ 1/90M

ENVIRONMENTAL SCIENCE & SNGINEERING
WATER RESOURCES DIVISION
pH Metar Calibration Form

5
3
]
H
SHPSI—

Date

Cryaject Number

Irstrument Serial Number

Calibrator

EBattery (Condition or Voltage)

Amoient Temperature

Stardard Buffer Value Initial Reading Final Reading

7. 00

1O, QO

Condevsed Calibration Procedure:

Fi11l in ALL information at the top of the form.
. Activate unit and perform battery check (on units withcut a battery
check switch, mark as "O.K." if LOW BATTERY isn't displayed).
2 Iinspect unit and probe for physical damage.
4. Triple Rinse with Deionized water then rinse with pH 7.00 buffer.
= Put probe in ernough pH 7.00 buffer to cover probe. When reading is
stable reccrd the "Initial Reading”.
S. Ac Jjust the CALIBRATE krob to get the unit to read exactly 7. 00,
Record the "Firnal Reading®.
7. Triple Rinse with Deionized water then rinse with pH 4,00 or 10.00
puffer whichever is appropriate for the present application.
3. Put orooce in erough pH buffer (same buffer as step 7) to cover probe.
Wher tne reading is stable record the "Initial Reacing®.
3. Adjust the SLOPE (TEMR. ow sorne) Knob to get the unit to read
exactly the same as the buffer and recora the "Finai Reading®.
L., Triole Rinse with Deicnized water then rinse with pH burfer that has
yet to be used.
ii. Put prope in encugh oH buffer (same buffer as steo 10) To cover prooe.
Whem thne reading 1s stable record the "Initial Reading” and
thne "Firnal Reacing”
LI, mMaxe sure the un.it 15 turned off and che orobe disconrnecTed. Then
return thne unmit to 1ts oroper case.

[ (X
H

o Figure 2-5
REMEDIAL INVESTIGATION
PH METER CALIBRATION FORM HADNOT POINT INDUSTRIAL AREA
MARINE CORPS BASE

CAMP LEJEUNE, NORTH CAROLINA
SOURCE: ESE, 1990.

15



CAMPLE ] 150M

Date

ENVIRONMENTAL SCIENCE & ENGINEERING
WATER RESOURCES DIVISION
SCT Meter Calibration Form

Project N

lero (uni

Redline (

Paramete

Instrument Serial Number

P P R
Lalloracor

umber

t off, Pass/Fail)

Pass/Fail)

" Standard

Reading

Conductiv

Salinity

Temperature

ity:

O

Migh Conc. Stnd

Middle Conc. Stnd

Low Conc. Stnd

(if used):

High Conc. Stnd

Middle Conc. Strd

Low Conc. Stnd

operation

Comments:

Having performed a full calibration

of this instrument, 1

cartify that to the best of my knowladge this unit is completely

al and accurate. The only exceptions are those explicitly defined

in the comments below.

SOURCE: ESE, 1990.

Signature Date
Figure 2-6
CONDUCTIVITY METER REMEDIAL INVESTIGATION
CALIBRATION FORM HADNOT POINT INDUSTRIAL AREA

MARINE CORPS BASE
CAMP LEJEUNE, NORTH CAROLINA

16
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CAMPLEJ 1/90M

PAGE QF

FIELD INSTRUMENTATION QUALITY ASSURANCE RECORD

PRQUECT DATE

JOB NO

CALBRATION DATA

EQUIPMENT 1.0,

ELECTRICAL, BATTERY vOLTAGE: {JJox ([ REPLACE

TEMPERATURE PROBE CaLianaTeD: (JYes (N0 QATE OF LAST CALIBRATION

SPECIFIC CONQUCTIVITY PROBE/METER CALIBRATION:

CONCUCTIVITY STANOCARD e uMNCY/EM e METER READING

umnas/em METER REAQDING

umhos/em METER REAQING
pH/EN PROBE CALIBRATION pH BUFFER 4 7 10
En MILLIVCLT 4 7 10

OISIOLVED QXYGEN METER CALIGRATION

WINKLER CALIBAATION
AVERAGE WINKLER TITRATION VALUE .. PPM  METER CORRECTCN JYeS (I WO

QTHER:

SAMPLING EQUIPMENT/DECONTAMINATION RECORO
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are collected for each matrix sampled at a frequency
of 10%.

Matrix Spike and Matrix Spike Duplicate (MS/MSD)
analyses will be performed on all duplicate aqueocus
samples collected. MS/MSD samples require triple the
normal sample volume which will require additional ’
collection containers in most cases.

3.0 FIELD INVESTIGATION AND SAMPLING

This section describes the field investigation and sampling
activities to be conducted at the site.

The field investigation will consist of the following
aubtaska:

1. Mobilization and Demcbilization;

2. Monitoring Well Installation;

3. Groundwater Sampling and Water Level Monitoring;
4, Soil Sampling, and

S. Surveying of Sampling Points.

3.1 HMOBILIZATION AND DEMOBILIZATION

This'subtask will congiat of field personnel orientation,
equipment mobilization, and the ataking of sample locations.

Field team members will attend an orientation meeting to
become familiar with the history of the site, health and
safety requirements, and field procedures.

Equipment mobilization will entail the ordering and
purchaaing of all asampling equipment necessary for the field
inveastigation. Locations for soil borings and monitoring
well cluaters will be astaked at the start of the field
investigation.

A survey of existing facilitieas equipped with floor drains
and an evaluation of these facilities to serve as a
decontamination area for heavy equipment will be performed
during the mobilization phaae of the field investigation. If
a suitable decontamination area cannot be established from
exiating facilities, a decontamination pad will be
constructed on site at this time.

Demobilization will consist of equipment demobilization, and

will be performed at the completion of each phase of the
field investigation, as necessary.
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3.2 MONITORING WELL INSTALLATION

The monitoring well installation program is designed to
obtain additional data on deep groundwater conditions
downgradient of four areas of concern at HPIA.

Monitoring well clusters will be installed downgradient of
Buildings 1602, 902, and 1202, and the Industrial Area Tank
Farm (Site 22) (Figure 3-1).

The direction of horizontal groundwater flow within the
deeper (>75 feet) portion of the aquifer below HPIA is not
known at this time. The downgradient horizontal flow
direction will be determined by water level measurements
taken in existing deep wells at the site and, if available,
water level data obtained from USGS files in Raleigh, N.C.

Four monitoring well clustera consisting of two wells each,
for a total of 8 monitoring wells, will be inatalled during
the field program. The wells will be screened at approximate
deptha of 75 and 150 feet. Exact screen depths will be
determined in the field based on the permeability of the
soila at these approximate deptha. Proposed monitoring wellas
will be designated HPGW30-2 and HPGW30-3 through HPGW32-2 and
HPGW32-3.

Monitoring wells will be drilled using the mud rotary method
Split-apoon samples will be collected every 5 feet in deep
well boringa for geologic characterization. Split-spoon
samples will be collected at the proposed screen interval in
all well borings to determine the most appropriate depth for
effective screen placement.

Monitoring wells will be constructed of 4-inch Outer Diameter
(0.D.) Schedule 40, fluah-joint PVC acreen and riser pipe.
Screens will be 10 feet long with slots 0.010 inch (or of an
appropriate size to retain approximately S90% of the filter
pack) .

Drill cuttings and fluida generated during the well
inatallation process will be containerized in 35-gallon
drumas. Camp Lejeune will be responsible for the
transportation of drums to a secure area where the drums will
be labeled and palletized. Samples from all drums will be
composited and analyzed for EP Toxicity (metals). Disposal of
thegse materials will be the responsibility of Camp Lejeune.

The detailed procedure for monitoring well installation is
presented below.
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General Monitoring Well Installation Procedure

The following general procedure will be used to
conatruct monitoring wells at HPIA. Figure 3-2
illuastrates a typical monitoring well configuration.

Wear the appropriate health and safety equipment as
outlined in the Health and Safety Plan.

Drill borehole to approximate depth specified using
the mud rotary drilling method.

Collect soil samples using a split-spoon sampler at
S-foot intervals in deep well borings for geologic
characterization (see Section 3.4.1). Collect soil
samples at the screened interval in all well borings
and examine for permeability. Determine the optimum

interval for screen placement based on permeability of
soils.

Lower the decontaminated well ascreen and an
appropriate length of riser pipe into the borehole ao
as to set the screen at the desired depth and allow
the riser pipe to extend approximately 2-3 feet above
the ground surface (if well not designated as s fluah
mount). The well screen and riser will be constructed
of flush-joint, 4-inch 0.D. PVC. The acreen will have
0.010 inch slots (or be slotted at a size appropriate
to retain approximately 90% of the filter pack).

Backfill the borehole and annular space from the
bottom of the hole to approximately 2-3 feet above the
well acreen with a sand filter pack of appropriate
size to retain most of the formation material.

Install a 2-3 foot thick bentonite seal above the
filter pack. Backfill the remainder of the annular
apace with a bentonite-cement grout installed with a
tremie pipe.

Install a steel security casing with a liocking steel
cap at the top of each well. Security casings may be
flush-mount, if warranted.

Construct a cement pad around the security casing
contoured to slope away from the casing thereby
directing surface runoff away from the well. Drill a

th:Vl:.'lll. WQLEL L.UILLQ.LIHIIEIII- .I.ll Lll= uuuu.v.uu quu LEUULE
the riask of ice-expansion damage to the riaer pipe and

o~ o 2o o w

l.—=lll=lll— Y4 Uul- .
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8) Following well installation and a sufficient time for
the grout to cure, develop the well using the pump and
surge method. Wells may be developed by bailing if
recovery is poor. Monitor the effectiveneas of the
development by measuring pumping rates, water color,
PH, and conductivity. Continue development until the /!
water generated is visibly free of fines, as =
determined by the site geologist.

Collect all development water in drums. Camp Lejeune
will be responsible for the storage, transport, and
disposal of all development water.

S) Fill out the monitoring well conastruction sheet. (See .
Figure 2-3).

3.3 GROUNDWATER SAMPLING AND WATER LEVEL MONITORING

The objective of the groundwater sampling program is to
obtain water quality data for shallow and deep groundwater in
order to facilitate remediation deaign for shallow
groundwater and fill data gaps needed to conduct a Risk
Aaaesament and Feasibility Study for deep groundwater.

Twenty-nine existing shallow wells, 8 newly installed
intermediate and deep wells, 6 existing intermediate and deep
wells, and 9 water supply wells will be sampled during the
field inveatigation. Figure 3-3 shows the location of the
exiating wella to be sampled. The monitoring wella to be
sampled include HPGW1l through HPGW26, HPGW29, 22GW-1, and
22GW-2. The water supply wells to be sampled include 601,
603, 642, 602, 608, 630, 634, 637, and 652.

A minimum atabilization period of 72 hours will be required
prior to sampling the new wella. Three to five well volumes
will be purged by pumping or bailing prior to sampling.
Water quality parameters such as temperature, pH, and
specific conductivity will be measured at the start of
purging operations and after each purged well volume.
Stabilization of these parameters from succesaive purged
volumes indicateas that the groundwater within the well ia at
equilibrium. Purge water will be astored, transported, and
disposed of by Camp Lejeune.

The wells will be sampled within three hours after water
levels have recovered from purging. If a well is evacuated
to dryness prior to the evacuation of 3 to 5 well volumes
because of poor recovery, the well may be sampled as soon as
a sufficient volume of water has entered the well.
Groundwater samples will be obtained with a dedicated PVC
bailer. The bailer can be suspended from Teflon-coated
stainleas steel wire or a polypropylene monofilament line
with a stainlesa steel leader. The leader must be of
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aufficient length to ensure that the rope will not come in
contact with the groundwater being sampled.

Of the 29 existing ashallow wella, 20 will be sampled for
volatile organics plus xylene, methyl ethyl ketone (MEK),
methyl isobutyl ketone (MIBK), and lead (Pb). Nine of the
existing shallow wells will be sampled for full Target
Compound List (TCL) parameters. Shallow wells to be sampled
for full TCL parameters will be distributed over the three
shallow aquifer hot spots delineated in previcus atudies.
(aee Section 3.2 of the Work Plan). The water asupply wells
and intermediate and deep monitoring wells will be sampled
for full TCL parameters.

Double volumes of sample fractions designated for Pb or TCL
metals will be collected so that filtered and unfiltered
samples may be analyzed. Samples will be filtered using 0.435
micron disposable filters. A filtered fraction will be
included in the appropriate equipment blank samples.

A detailed monitoring well groundwater sampling procedure is
presented in Section 3.3.1.

A minimum of two rounds of water level measurements will be
taken during the field investigation to determine horizontal
and vertical groundwater flow gradients at the site. Water
levels will be measured to the neareat 0.01 feet with an
electronic water level indicator and/or a steel tape and
chalk. Water level measurements will be recorded in the
field logbook.

3.3.1 Monitoring Well Groundwater Sampling Procedure

The following procedure will be uased to cobtain groundwater
samples from monitoring wells.

1) Wear appropriate health and safety equipment as
outlined in the Health and Safety Plan.

2) Visually examine the exterior of the monitoring well
for signs of damage or tampering and record this
information in the field logbook.

3) Unlock the security casing and remove the well cap.

4> HMHeasure and record the ambient air and well head
organic vapor concentrations using an HNu or OVM.

SO Measure and record the static water level in the well
to the nearest 0.01 foot.

25



6) Calculate the volume of water in the well aas followsa:
Volure (gals.) = 0.163 x T r®, where

T = well depth (ft) - astatic water level (ft)
b o wall radius (inches) S

et

7) Purge 3 to S volumea» of water from the well using one
of the following pieces of decontaminated equipment:

a) Dedicated PVC bailer;

b) Submersible pump, and/or

¢) Suction pump (hose must be polyethylene and
dedicated to an individual well).

*» If the well is slow to recover, evacuate the well to
dryness.

8) Measure and record temperature, pH, and specific
conductivity of each volume of well water purged.

3) After purging, remove purging equipment from the well
and allow static water level to recover to approximate
original level.

10) Collect a sample from the well using a dedicated PVC
bailer. Measure and record temperature, pH, and
specific conductance of sample. If poasible, the time
between purging and sampling should not exceed 3
hours.

11> Fill vOC sample bottles firat, then £ill all other
required sample containers. Fill sample containers
directly from the bailer.

12) Filter one of the aample fractions to be analyzed for
Pb or TCL metala with a clean 0.45 micron filter.

13) Preserve all samplea as required (See Table 2-2). If
acidification of an aqueous sample for volatiles
(VOCs) causes effervescence, preserve the remaining
viala by cooling to 4= Celsius oniy. RNote the
occurrence of effervescence and the lack of
preaservation on the chain-ocf-custody fornm.

-
1N
et

Replace well cap and lock outer steel casing.

15> Package samples according to QAP procedures (See

[ o JPURU CO S, ~n e d mm ¥l mmmemem T omoa =% ('lAl - d we
DECLLUIl LW/ e DUU..L dlld.l.yl-J.LCl.l. uaulp;ca l.-U = ei81US.

~ Fill out sampling record forms, labels,
chain-of-custody forms, and cusatody seals. Ship

samplea to the laboratory within 24 hours.
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3.4 SHALLOW SOIL SAMPLING

The objective of the shallow soil sampling program is to
evaluate the extent of shallow (above the water table) soil
contamination at HPIA.

Ten scil borings are planned adjacent to Buildings 1602, 902,
and 1202. Figure 3-1 presents the building locations.

Socil borings will extend to the water table, approximately
6~-22 feet. Samples will be collected continuously, resulting
in approximately 3-11 samples per boring. Hollow stem augers
(6-1/4" inner diameter) with 3" 0.D. carbon steel aplit-spoon
samplera will be used to obtain the scil samples.

Ten percent (3-11) of all samples collected will be analyzed
for full TCL parameters. The remaining 90% (27-99) will be
analyzed for volatile organic compounds (VOCs) including
xylene, MEK, MIBK, and EP Toxicity (metals only). The
split-spoons will be advanced in accordance with the Standard
Penetration Teast (ASTM D1586-74).

Upon completion of each boring, the borehole will be grouted
with a cement-bentonite mixture. Borehole cuttings will be
containerized in S5-gallon drums. The drums will be
transported to a secure area by Camp Lejeune personnel.
Samples of the cuttings will be composited and analyzed as
deacribed for monitoring well drill cuttings in Section 3.2.

Section 3.4.1 presents the detailed soil sampling procedure
to be uased during the field investigation.

3.4.1 Split-Spocn Sampling Procedure for Soil Borings and
Monitoring Welils

The following procedure will be used to obtain socil samples

during the field investigation.

i) VWear appropriate health and safety equipment as
outlined in the Health and Safety Plan.

2) Drill borehole to the desired aampling depth.

3) Drive a 3-inch 0.D. carbon steel split-spoon sampler
into the undisturbed soil to be sampled. Drive the

aplit-apoon with blows from a 300-1lb hammer falling 30

PN Y S I P PP PR |

inches until approxXximacely 2 feet have been penacraceda
or 100 blows within a six-inch interval have been

8
~
0

n
o
0
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3) Bring the sampler to the surface and remove both ends
and one half of the split-spoon so that the recovered
80il rests in the remaining half of the barrel. Place
the aplit-spoon on clean plaatic sheeting. Collect
VOC gsamples as discrete grab samples with a ﬂ
decontaminated spatula or spoon immediately after the
aplit-aspoon is open, if applicable. Screen the entire
length of the core for volatile organics using an HNu
or OVM. Record the readings, a geclogic deacription
of the soils including color, moisture, grain aize
(modified Unified Soil Clasaification System based on
visual obaservance), etc. and approximate recovery of
the recovered soil in the field logbook.

&) Homogenize the recovered soil in a decontaminated
stainless steel bowl or pan using a decontaminated
stainless ateel spoon or spatula. Fill appropriate
sample jars using a stainless steel spoon or spatula.

7) Fill out labels, chain-of-custody forms, and custody
sealas. Cool analytical samples on ice to 4=
Celasjius and package samples according to the QAP
procedurea. Ship the samples to the laboratory within
24 houras.

3.5 SURVEYING OF SAMPLiNG POINTS

Upon completion of the field operations™, monitoring well and
aoil boring locations and elevations will be surveyed by a
licensed surveyor and plotted on an existing topographic base
map. Monitoring well elevationa will include elevations for
the ground surface as well as cuter and inner casings.

~1f USGS data fails to effectively determine the deep
groundwater flow gradient at HPIA, existing well locations
will be surveyed prior to initiation of monitoring well
inastallation. Elevations and locations of existing
monitoring wells will be required to process water level data
for groundwater flow gradient determination.

3.6 DECONTAMINATION

All equipment involved in field sampling will be
decontaminated as required by the Quality Assurance Project
Plan and the Health and Safety Plan.

Heavy equipment (e.g. drilling rigs, augers, and rods) will
be steamcleaned prior to entering the site. Once onsaite,
heavy equipment will be steamcleaned prior to sampling, in
between sampling locations, and prior to leaving the site.
Groas contamination will be removed from drilling equipment
with a brush when necessary. Well casings, screens, and
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riser pipes will be asteamcleaned prior to inastallation.
Steamcleaning will be conducted at a designated
decontamination area.

Down-hole sampling equipment such as split-spoons and
bailers, and equipment used to fill sample jars such as .
bowls, spatulas, and spoons, will be decontaminated according’
to the following procedure:

1> Phoaphate-free scap and potable water wash;
2) Potable water rinse, and
3) Deionized water rinse.

Extraneous contamination will be minimized by wrapping
sampling equipment in aluminum foil when not in use, and
changing the sampler’s gloves prior to collection of each
individual sample.

Probes on temperature, specific conductivity, and pH meters
will be rinsed with deionized water in between samples.
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