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NOTICE

Field Sampling and Analysis procedures will be conducted in accordance with the Field Sampling and
Analysis Plan (FSAP) for Site 1 - Formal Drum Marshaling Area Naval Weapons Industrial Reserve Plant
(NWIRP) Bethpage, New York, Halliburton NUS, May 1995. This addendum to the original FSAP was
prepared to include additi.onal sampling and analysis required to establish an appropriate location for the
proposed pilot-scale air sparging/vapor extraction system. This information is to be used in conjunction

with the original Field Sampling and Analysis Report (HNUS, May 1995).
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1.0 PROJECT DESCRIPTION

1.1 AUTHORIZATION

C F Braun Engineering Corporation (C F Braun) has prepared this Field Sampling and Analysis Plan
Addendum as part of the Remedial Design, Phase [l, for Site 1 at the Naval Weapons Industrial Reserve Plant
(NWIRP), located in Bethpage, New York. The FSAP and this addendum were prepared under the
Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. N62472-90-D-1298, Contract
Task Order (CTO) 0213.

1.2 PURPOSE
The objective of this field work is to gather data to support the design of a remediation system within the
area of potential volatile organic contamination at Site 1. The primary objective of this investigation is to

establish the location of a pilot-scale remediation system.

1.3 SCOPE OF WORK

C F Braun has been tasked to perform additional field sampling and analysis at Site 1. The field work will
evaluate the levels of contamination at Site 1 to provide adequate information to identify the location for a
pilot-scale remediation system. This investigation will also determine the levels of groundwater
contamination which currently exist in the area. Work shall be performed in accordance with the information

provided in the Field Sampling and Analysis Plan (HNUS, May 1895) and this addendum.
A total of five soil borings will be drilled to the water table at locations identified on Figure 1. Three samples

from each boring will be collected and submitted for volatile organic compound (VOC) analyses. Three

existing monitoring wells will also be sampled and the groundwater submitted for analysis.
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2.0 FIELD SAMPLING PLAN

2.1 SITE BACKGROUND

C F Braun has been tasked to perform additional investigation at the NWIRP Bethpage at Site 1 to further
investigate soil contamination. The investigation is being performed prior to the installation of a pilot system

to verify that the pilot system will be positioned within a significant area of contamination.

2.2 FIELD OPERATIONS

The field work for this project consists of the drilling and sampling of five soil borings outside of Plant 3 at
Site 1 (see Figure 1). The borings will provide additional site characterization information in support of a
soil vapor extraction air sparging remedial design. The borings will be sampled for volatile organic
compounds (VOC) analyses. Sampling procedures will be performed as directed in the Field Sampling and

Analysis Plan, (HNUS, May 1995).

Three existing monitoring wells (HN-27, HN-28, HN-29) will be sampled and submitted for VOC analysis to
establish existing levels of groundwater VOC contamination. Sampling of the monitoring wells will follow
guidelines established in Standard Operating Procedures (SOP) SA-1.1 "Groundwater Sample Acquisition”

provided in Appendix A of this document.

The overall QA objective as discussed in the Field Sampling and Analysis Plan (HNUS, May 1995) will be

followed for this round of sampling. Table 2-1 indicates the analysis required for this round of sampling.
2.3 SAMPLE IDENTIFICATION SYSTEM

Soil samples will be identified as described in the FSAP (HNUS, May 1995). Each groundwater sample
submitted to the fixed base laboratory for chemical analysis will be assigned a unique sample tracking
number. The sample tracking number will consist of an alpha-numeric code that identifies the sample
medium and location. Any other pertinent information regarding sample identification will be recorded in

the field log books and sample log sheets.

089508/P 2-1 ‘ CTO 213
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The alpha-numeric coding to be used in the sample system is explained below.

(AAANN)

{Medium & Location)

Character Type:
A = Alpha
N = Numeric
Medium:

DGW =  Design groundwater

Sample Location:

Monitoring well = Monitoring well identification number

For example, a groundwater sample collected from monitoring well HN-27 would be designated as DGW27.

Notes detailing the sample number, time, date, and type will be recorded in the field log book and/or sample

logsheets.
Information regarding sample labels and tags to be attached before shipment to a laboratory is contained

in Section 5.2 of the Halliburton NUS SOP SA-6.1 provided in the FSAP (HNUS, May 1995). No trip blanks,

field duplicates, or field blanks shall be collected during this sampling activity.
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1.0 PURPOSE

The purpose of this procedure is to provide general reference information on the sampling of
groundwater wells. The methods and equipment described are for the collection of water samples
from the saturated zone of the subsurface.

2.0 SCOPE

This procedure provides information on proper sampling equipment and techniques for groundwater
sampling. Review of the information contained herein will facilitate planning of the field sampling
effort by describing standard sampling techniques. The techniques described shall be followed
whenever applicable, noting that site-specific conditions or project-specific plans may require
adjustments in methodology.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES

Site Hydrogeologist or Geochemist - responsible for selecting and detailing the specific groundwater

sampling techniques and equipment to be used, documentingi%heee—rn-&»e-ﬁefeet—epefa&eﬁﬂahﬁ—
tPOR), and properly briefing the site sampling personnel.

Site _Geologist- The Site Geologist is primarily responsible for the proper acquisition of the
groundwater samples. When appropriate, such responsibilities may be performed by other qualified
personnel (engineers, field technicians).

Site Manager - The Site Manager is responsible for reviewing the sampling procedures used by the
field crew and for performing in-field spot checks for proper sampling procedures.

5.0 PROCEDURES
5.1 GENERAL

To be useful and accurate, a groundwater sample must be representative of the particular zone of the
water being sampled. The physical, chemical, and bacteriological integrity of the sample must be
maintained from the time of sampling to the time of testing in order to keep any changes in water
quality parameters to aminimum.

Methods for withdrawing samples from completed wells include the use of pumps, compressed air,

_bailers, and various types of samplers. The primary considerations in obtaining a representative
sample of the groundwater are to avoid collection of stagnant (standing) water in the well and to
avoid physical or chemical alteration of the water due to sampling techniques. In a non-pumping
well, there will be littie or no vertical mixing of water in the well pipe or casing, and stratification will
occur. The well water in the screened section will mix with the groundwater due to normal flow
patterns, but the well water above the screened section will remain isolated and become stagnant.
To safeguard against collecting non-representative stagnant water in a sample, the following
approach shall be followed prior to sample acquisition:

0334901
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1. All monitoring wells shall be purged prior to obtaining a sample. Evacuation of three to
five volumes is recommended for a representative sample. In a high-yielding groundwater
formation and where there is no stagnant water in the weil above the screened section,
evacuation prior to sample withdrawal is not as critical.

2. For wells that can be purged to dryness with the sampling equipment being used, the well
shall be evacuated and allowed to recover prior to sample acquisition. If the recovery rate
is fairly rapid, evacuation of more than one volume of water is preferred.

3. For high-yielding monitoring wells which cannot be evacuated to dryness, there is no
absolute safeguard against contaminating the sample with stagnant water. One of the
following techniques shall be used to minimize this possibility:

® A submersible pump, intake line of a surface pump or bailer shall be placed just below the
water surface when removing the stagnant water and lowered as the water (evel
decreases. Three to five volumes of water shall be removed to provide reasonable
assurance that all stagnant water has been evacuated. Once this is accomplished a bailer
may be used to collect the sample for chemical analysis.

e The inlet line of the sampling pump (or the submersible pump itself) shall be placed near
the bottom of the screened section, and approximately one casing volume of water shall
be pumped from the well at a rate equal to the well’s recovery rate.

Stratification of contaminants may exist in the aquifer formation, both in terms of a concentration
gradients due to mixing and dispersion processes in a homogeneous layer, and in layers of variable
permeability into which a greater or lesser amount of the contaminant plume has flowed. Excessive
pumping can dilute or increase the contaminant concentrations in the recovered sample compared to
what is representative of the integrated water column at that point, and thus resuit in the collection
of a non-representative sample.

5.2 SAMPLING, MONITORING, AND EVACUATION EQUIPMENT
Sample containers shall conform with EPA regulations for the appropriate contaminants.
The following equipment shall be on hand when sampling ground water wells:
® Sample packaging and shipping equipment - Coolers for sample shipping and cooling,

chemical preservatives, appropriate packing containers and filler, ice, labels and chain-of-
custody documents.

® field tools and instrumentation - Thermometer; pHpaparmeter—camera—and-film; tags;

approprlate keys (for Iocked wells);, enginees—rle—watertevel—indicator—where

pumps with droplines,

enerating unit, or air-lift

where applicable.

D3343901
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Other sampling equipment - Bailers and monofilament line with tripod-pulley assembly (if
necessary). Bailers shall be used to obtain samples for volatile organics from shallow and

deep groundwater wells.

Pails - Plastic, graduated.

Decontamination solutions - Distilled water, Alconox, methanol, acetone.

ldeally, sample withdrawal equipment shall be completely inert, economical, easily cleaned,
sterilized, and reused, able to operate at remote sites in the absence of power sources, and capable of
delivering variable rates for well flushing and sample collection.

5.3

CALCULATIONS OF WELL VOLUME

To insure that the proper volume of water has been removed from the well prior to sampling it is first
necessary to know the volume of standing water in the well pipe. This volume can be easily
calculated by the following method. Calculations shall be entered in the field logbook and on the
field data form (Attachment A):

Obtain all available information on well construction (location, casing, screens, etc.).
Determine well or casing diameter.

Measure and record static water level (depth below ground level or tbp of casing reference
point). :

Determine depth of well {if not known from past records) by sounding using a clean,
decontaminated weighted tape measure.

Calculate number of linear feet of static water (total depth or length of well pipe minus the
depth to staticwater level).

Calculate one static well volume in gallons (V = 0.163Tr2).

where:

\ =  Static volume of well in galions.

T =  Thickness of water table in the well measured in feet, i.e., linear feet of static
water.

r = Insideradius of well casingininches.

0.163 = A constant conversion factor which compensates for the conversion of the

casing radius from inches to feet, the conversion of cubic feet to gallons, and
pi.

Determine the minimum amount to be evacuated before sampling.

033490!
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5.4 EVACUATION OF STATIC WATER (PURGING)

5.4.1 G_eneral

The amount of flushing a well shall receive prior to sample collection will depend on the intent of the
monitoring program and the hydrogeologic conditions. Programs to determine overail quality of
water resources may require long pumping periods to obtain a sample that is representative of a
large volume of that aquifer. The pumped volume may be specified prior to sampling so that the
sample can be a composite of a known volume of the aquifer. Alternately the well can be pumped
until the parameters such as temperature, electrical conductance, and pH have stabilized. Onsite
measurements of these parameters shall be recorded on the field data form.

For defining a contaminant plume, a representative sample of only a smali volume of the aquifer is
required. These circumstances require that the well be pumped enough to remove the stagnant
water but not enough to induce significant groundwater flow from other areas. Generally three to
five well volumes are considered effective for purging a well.

The site hydrogeologis't, geochemist and risk assessment personnel shail define the objectives of the
groundwater sampling program in the Work Plan, and provide appropriate criteria and guidance to
-the sampling personnel on the proper methods and volumes of well purging.

5.4.2 Evacuation Devices

The following discussion is limited to those devices commonly used at hazardous waste sites.
Attachment B provides guidance on the proper evacuation device to use for given sampling
situations. Note that all of these techniques involve equipment which is portable and readily
available.

5.4.2.1 Bailers

Bailers are the simplest evacuation devices used and have many advantages. They generally consist of
a length of pipe with a sealed bottom {bucket-type bailer) or, as is more useful and favored, with a
ball check-valve at the bottom. Aninertiine is used to lower the bailer and retrieve the sample.

Advantages of bailersinclude:

® Few limitations on size and materials used for bailers.

® No external power source needed.

® Bailers are inexpensive, and can be dedicated and hung in a well to reduce the chances of
cross-contamination.

® Thereisminimal outgassing of volatile organics while the sampleisin the bailer.

e Bailers are relatively easy to decontaminate.

Limitations on the use of bailers include the following:

® Itistime consuming to remove stagnant water using a bailer.

Transfer of sample may cause aeration.

® Use of bailers is physically demanding, especially in warm temperatures at protection levels
above Level D.

0334901
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a fast pumping rate and for sampling at a low pumping rate. The peristaltic pump is alo
pump (therefdxe not suitable for well purging) that uses rollers to squeeze a flexible tubifig, thereby
creating suction.\{his tubing can be dedicated to a well to prevent cross contaminatigh. The pitcher
pumpisacommon

These pumps are ali portable, inexpensive and readily available. However, because they are based on
suction, their use is restricted\{o areas with water levels within 20 to 25 feet’of the ground surface. A
significant limitation is that the\acuum created by these pumps can cayse significant loss of dissolved
gases and volatile organics. In addjtion, the complex internal compdnents of these pumps may be
difficult to decontaminate.

5.4.2.3  Gas-Lift Samplers

This group of samplers uses gas pressure either | nulus of the well or in a venturi to force the
water up a sampling tube. These pumps are also pefatively inexpensive. Gas lift samplers are more,
suitable for well development than for sampling ecalse the samples may be aerated, leading to pH
changes and subsequent trace metal precipitasi

5.4.2.4 Submersible Pumps

Submersibie pumps take in water and push the sample up a sampleMube to the surface. The power
sources for these samplers may tbe compressed gas or electricity. The aperation principles vary and
the displacement of the sapiple can be by an inflatable bladder, sliding piston, gas bubble, or
impeller. Pumps are available for 2-inch diameter wells and larger. These pumps can lift water from

considerable depthsﬁve/ral hundred feet).

Limitations oy« ass of pumpsinclude:

® Théy may have low delivery rates.

° any models of these pumps are expensive.
Compressed gas or electric power is needed.

® Sediment in water may cause clogging of the valves or eroding the impellers with some ok
these pumps.

® Decontamination of internal componentsis difficult and time-consuming.

3.5 SAMPLING

5.5.1 Sampling Plan

_ , o , FSAP

The sampling approach consisting of the following, shall be developed as part of theR&R prior to the
field work:

® Background and objectives of sampling.
e Briefdescription of area and waste characterization.

e [dentification of sampling locations, with map or sketch, and applicable well construction
data (well size, depth, screened interval, reference elevation).

0334301
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5.5.2

Intended number, sequence volumes, and types of samples. If the relative degrees of
contamination between wells is unknown or insignificant, a sampling sequence which
facilitates sampling logistics may be followed. Where some wells are known or strongly
suspected of being highly contaminated, these shall be sampled last to reduce the risk of
cross-contamination between wells as a result of the sampling procedures.

Sample preservation requirements.

Working schedule.

List of team members.

List of observers and contacts.

Other information, such as the necessity for a warrant or permission of entry, requirement
for split samples, access problems, location of keys, etc.

Sampling Methods

The collection of a groundwater sample is made up of the following steps:

1.

HSO or designee will first open the well cap and use volatile organic detection equipment
(HNU or OVA) on the escaping gases at the well head to determine the need for respiratory
protection.

When proper respiratory protection has been donned, sound the well for total depth and
water level (using clean equipment) and record these data in a well sampling data sheet
(Attachment A); then calculate the fluid volume in the well pipe.

Calculate well volume to be removed as stated in Section 5.3.

Select appropriate purging equipment (see Attachment 8). If an electric submersible pump
with packer is chosen, go to Step 10.

Lower purging equipment or intake into the well to a short distance below the water ievel
and begin water removal. Collect the purged water and dispose of it in an acceptable
manner. Lower the purging device, as required, to maintain submergence.

Measure rate of discharge frequently. A bucket and stopwatch are most commonly used,;
other techniques include using pipe trajectory methods, weir boxes or flow meters.

Observe peristaltic pump intake for degassing “bubbles.” if bubbles are abundant and the
intake is fully submerged, this pump is not suitable for collecting samples for volatile
organics. Never collect volatile organics samples using a vacuum pump.

Purge a minimum of three-to-five casing volumes before sampling. In low permeability
strata (i.e., if the well is pumped to dryness), one volume will suffice.

If sampling using a pump, lower the pump intake to midscreen or the middle of the open
section in uncased wells and collect the sample. If sampling with a bailer, lower the bailer
to sampling level before filling (this requires use of other than a 'bucket-type’ bailer).

0334901
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Purged water shall be collected in a designated container and disposed of in an acceptable
manner.

10. (For pump and packer assembly only). Lower assembly into well so that packer is
positioned just above the screen or open section and inflate. Purge a volume equal to at
least twice the screened interval or unscreened open section volume below the packer
before sampling. Packers shall always be tested in a casing section above ground to
determine proper inflation pressures for good sealing.

11. In the event that recovery time of the well is very slow (e.g., 24 hours), sample collection
can be delayed until the following day. If the well has been bailed early in the morning,
sufficient water may be standing in the well by the day's end to permit sample collection. If

the well is incapable of producing a sufficient volume of sample at any time, take the
largest quantity available and record in the logbook.

12. Add preservative if required. Label, tag, and number the sample bottle(s).

13. Replace the well cap. Make sure the well is readily identifiable as the source of the
samples.

14. Pack the samples for shipping. Attach a custody seal to the front and back of the shipping
package. Make sure that traffic reports and chain-of-custody forms are properly filled out
and enclosed or attached.

15. Decontaminate all equipment

5.5.3 Sample Containers

Fermestsampresandanalytica-parametersaithar glass orplastic containers are satisfactory. Vo C5%

5.5.4 Preservation of Samples and Sample Volume Requirements

Sample preservation techniques and volume requirements depend on the type and concentration of
the contaminant and on the type of analysis to be performed. Procedure SF-1.2 describes the sample
preservation and volume requirements for most of the chemicals that will be encountered during
hazardous waste site investigations. Procedure SA-4.3 describes the preservation requirement for
microbial sampfes.

5.5.5 Handling and Transporting Samples

After collection, samples shall be handled as little as possible. It is preferable to use self-contained
“chemical” ice (e.g., “blue ice”) to reduce the risk of contamination. If water ice is used, it shall be
bagged and steps taken to ensure that the melted ice does not cause sample containers to be
submerged and thus possibly become cross<ontaminated. All sample containers shall be enclosed in
plastic bags or cans to prevent cross-contamination. Samples shall be secured in the ice chest to
prevent movement of sample containers and possible breakage. Sample packing and transportation
requirements are described in SA-6.2.

5.5.6 Sample Holding Times

Holding times (i.e. allowed time between sample collection and analysis) for routine samptes are
given in Procedure SF-1.2.

Y
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5.6 RECORDS

Records will be maintained for each sample that is taken. The sample log sheet will be used to record
the following information:

® Sample identification (site name, location, project number; sample name/number and
location; sample type and matrix; time and date; sampler’s identity).

® Sampie source and source description.

® Purge data - prior to removal of each casing volume and before sampling, pH, electrical
conductance, temperature, color, and turbidity shall be measured and recorded.

® Field observations and measurements (appearance; volatile screening; field chemistry;
sampling method).

e Sample disposition (preservatives added; lab sent to, date and time; lab sample number,
EPA Traffic Report or Special Analytical Services number, chain-of-custody number. )

e Additional remarks - (e.g., sampled in conjunction with state, county, local regulatory
authorities; samples for specific conductance value only; sampled for key indicator
analysis; etc.).

5.7 CHAIN-OF-CUSTODY

Proper chain-of-custody procedures play a crucial role in data gathering. Procedure SA-6.1 describes
the requirements for a correct chain-of-custody.

6.0 REFERENCES

U.S. EPA, 1980. Procedures Manual for Ground Water Monitoring at Solid Waste Disposal Facilities.
Office of Solid Waste, United States Environmental Protection Agency, Washington, D.C.
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Industry. Johnson Division, UOP, Inc,, Saint Paul, Minnesota.

Barcelona, M. J,, J. P. Gibb and R. A. Miller, 1983. A quide to the Selection of Materials for Monitoring
Well Construction and Groundwater Sampling. iSWS Contract Report 327, lllinois State Water Survey,
Champaign, lilinois.

Scalf, M. R, J. F. McNabb, W. }. Dunlap, R. L. Crosby and J. Fryberger, 1981. Manual of Ground Water
Sampling Procedures. R.S.Kerr Environmental Research Laboratory, Office of Research and
Development, U.S. EPA, Ada, Oklahoma.

Nielsen, D. M. and G. L. Yeates, 1985. A Comparison of Sampling Mechanisms Available for Small-
Diameter Ground Water Monitoring Wells. Ground Water Monitoring Review 5:83-98.

2334901




Subject

GROUNDWATER SAMPLE ACQUISITION

Numbper

SA-1.1

Page

10 of 14

Revision

tffective Date

05/04/90

7.0 ATTACHMENTS

Attachment A - Well Sampling Data Sheet

Attachment B - Purging Equipment Selection
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