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1.0 INTRODUCTION

This Removal Activity Work Plan for Contract Task Order (CTO) No. 0252 has been prepared by Brown &
Root Environmental (B&R Environmental) for the Northern Division (NORTHDIV) Naval Facilities

Engineering Command (NAVFAC) under the Comprehensive Long-Term Environmental Action - Navy
(CLEAN) Contract Number N62472-90-D-1298.

1.1 OBJECTIVES

The objective of this Removal Activity Work Plan is to present the sampling procedures, the monitoring

and observation techniques, the quality assurance/quality control (QA/QC) guidelines, and the associated
reporting methods to be used to complete planned removal activities for Area A Sites 1, 2, and 3. For

each site, the overall purpose of the program is to demonstrate attainment requirements for the horizontal
and vertical extent of contamination in soils.

1.2 APPLICABLE REGULATIONS AND GUIDELINES

Applicable regulations and procedures pertaining to attainment sampling and attainment standards for this
project include the followings:

e Pennsylvania Department of Environmental Protection (PADEP) Title 25, Chapter 250 Administration
of the Land Rec?cling Program (Act 2) August 16, 1997.

e PADEP Land Recycling Program TechnicaAl Guidance Manual, December, 1997.
* United States Environmental Protection Agency (EPA) National Conitingency Plan (NCP), 1980

1.3 REPORTING

Project deliverables will include a verification sampling and analysis plan (VSAP), preliminary laboratory

analyses provided on a 48-hour turnaround basis, and a draft and final attainment sampling summary
report.

NAVY/6883/038026 1-1



1.3.1  Verification Sampling and Analysis Plan

The VSAP will be prepared based on the conclusions presented in the Removal Evaluation Report (RER)
for the sites being issued by the Navy and prepared by B&R Environmental under a separate CTO. The
VSAP will present, on a site-by-site basis, the number, type, and proposed analysis for the samples; the
site-specific attainment goals, and applicable bac_k-up calculations. The attainment goals presented in the
RER will be refined as necessary in the VSAP if pre-removal field work is required. The attainment goals
will be determined by risk-based calculations and are expected to be expressed as risk-based
concentration (RBC) or clean-up goals. The attainment/clean-up goals will be agreed to by EPA, Navy,

and PADEP prior to any removal actions.

1.3.2 Preliminary Laboratory Analyses

Preliminary laboratory analyses reports will be provided on a 48-hour laboratory turnaround basis to
determine if the applicable attainment goals have been met for specific removal locations. The preliminary
analyses reports will present unvalidated analyses per sample station. These results will be received by
B&R Environmental within 48 hours of sample submittal to the laboratory and will be pfovided, with a
comparison of results to specific attainment goals, to the Navy remedial project manager (RPM), the Navy
oversight representative, the Base Realignment and Closure (BRAC) Clean-up Team (BCT), the RAC
project manager, and the RAC RPM. These results will be reviewed to determine initial attainment for a
specific removal location. If it is determined that additional removal is required, sampling and preliminary
analyses will be repeated as necessary after further excavation until it is determined that the attainment

goals have been met for that removal location.

1.3.3 Attainment Sampling Summary Report

After removal and attainment sampling activities have been completed, an attainment sampling summary

report will be prepared. The report will be prepared in draft and final forms and will include

. A summary of all sampling events
. Validated resuits of all final sampling analyses
. Sample Resuits Summary Table presenting data compared to attainment goals
. Analytical methods and quality assurance indicator summary table
. Area and site maps showing locations of all sample stations
NAVY/6883/038026 1-2



Supporting documentation, including sample log sheets and laboratory analytical data packages, will be
attached as appendices to the report.

14 ACTIVITIES SCHEDULE

The proposed schedule of significant events, as measured from the receipt of comments on the draft RER
(CTO 159), is outlined below. This schedule assumes that pre-removal field work will not be necessary. If

pre-removal field work is required, the schedule will be extended by 4 weeks.

Milestone Event Weeks From Authorization to Proceed
B&R Environmental receives comments on draft RER (CTO 159)........cooooeeomv) 0

B&R Environmental submits draft VSAP to Navy .........ocoooooiiooooeoeeoeo 1 wéeks
B&R Environmental receives comments on draft VSAP............cococooooo 3 weeks
B&R Environmental submits final VSAP to NaVY .............c.ocooorioveoeooeoeeeeo . 4 weeks
B&R Environmental procures laboratory Subcontract...............ococoooeeoooo 3 to 4 weeks
Field sampling activities by B&R Environmental .................c.ocooocoooooooooo 6 to 9 weeks
B&R Environmental submits draft reportto Navy ..........cc.coooeveeie. e 17 weeks
B&R Environmental receives Navy comments for draft report .................................. 18 weeks
Draft report submitted to reguiators .....................ococoiiiooeeee e 19 weeks
B&R Environmental receives regulators’ comments for draft report...............c................. 23 weeks
B&R Environmental submits final report to Navy ............cooooooieoooo o 25 weeks

Specific dates will be assigned to the proposed schedule of significant events upon issuance of the RER
and receipt of the Navy's authorization to proceed.

1.5 PRINCIPAL INVESTIGATORS AND RESPONSIBILITIES

B&R Environmental will be responsible for the management and conduct of the field inveétigation activities

presented in this work plan. The following key personnel will be involved with activities for this CTO:

’ Navy RPM
. Navy facility oversight representative
NAVY/6883/038026 1-3



. CLEAN program manager

. CLEAN program quality assurance (QA) manager
. CLEAN program health and safety (H&S) manager
. B&R Environmental project manager

. B&R Environmental project H&S officer

. Subcontractor laboratory analytical coordinator

The Navy RPM for CTO No. 0252 is Lonnie Monaco, NORTHDIV NAVFAC; he can be contacted at (610)
595-0567. As RPM, Mr. Monaco is responsible for the following: '

. Provide logistical assistance

. Review results and recommendations and provide management and technical oversight

The Navy facility representative is Thomas Ames, NAWC; he can be contacted at (215) 441-1112. As

facility representative and BRAC coordinator, Mr. Ames is respons'ible for the following:

. Provide logistical assistance

. Review results and recommendations and provide technical oversight

The CLEAN program manager is John Trepanowski, of B&R Environmental; he can be contacted at (610)

491-9688. As program manager, Mr. Trepanowski is responsible for the following:

. Ensure that contract requirements are met.

. Provide necessary resource; to the project team to meet requirements of the project.

. Ma-intain consistency in procedures and work products with other projects.

. Establish and maintain communication among the Navy RPM, CLEAN program

contracting officer, CLEAN program QA manager, CLEAN program H&S manager, and

B&R Environmental project manager.

The CLEAN program QA manager is Dave Yesso, of B&R Environmental; he can be contacted at (412)-
921-8948. As QA manager, Mr. Yesso is responsible for the following:

NAVY/6883/038026 . 1-4



. Review laboratory'QA plans, work plans, audit reports, and site data.

. Identify nonconfarmance situations to management and provide guidance in the
correction of noncgnformances.

. Ensure deliverables meet the requirements of the Navy QA/QC program.

Make recommendations to the project manager and the program manager regarding
corrective action.

. Supervise the responsibilities of the site QA advisor.

The CLEAN program H&S manager is Matt Soltis, of B&R Environmental, he can be contacted at (412)
921-8912. As H&S manager, Mr. Soltis is responsible for the following:

. Ensure that the site-specific health and safety plan (HASP) is in accordance with federal

and state regulations and contract specifications.

. Provide technical safety and industrial hygiene oversight for all field work performed under
the CLEAN contract.

Provide clearance to the Navy for all personnel on the site in accordance with federal and
state regulations amd contract specifications.

. Perform audits to evaluate program effectiveness.
. Provide assistance and guidance to the project H&S officer.

Maintain communication with the project manager, program manager, and the project
H&S officer.

The project manager is Garth Glenn, of B&R Environmental: he can be contacted at (610) 491-9688 by
telephone and (610) 491-9645 by telecopy. As PM, Mr. Glenn is responsible for the following:

. Complete the project in a timely manner and maintain the project's scope, budget, and
schedule.
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Coordinate and implement all tasks indicated in the approved removal samoling work plan

and sampling and analyses plan (SAP).

Supervise data collection, reporting, and document control process.

Approve deliverables and associated documents before transmittal.

Implement programs and protocols related to the project.

Establish and maintain communication among technical staff, Navy RPM, CLEAN

program manager, program QA manager, program H&S managers, and regulatory

agencies. -

The project H&S officer is Michelle Gillie, of B&R Environmental; she can be contacted at (610) 491-9688.

As project H&S officer, Ms. Gillie is responsible for the following:

NAVY/6883/038026

Prepare the site-specific HASP.

Establish and maintain communication among the site safety officer (SSO), the project

manager, and the CLEAN program H&S manager.
Verify that site personnel adhere to the site safety requirements.

Provide guidance about appropriate corrective action procedures to the project manager

and support personnel.

Perform other responsibilities as specified in the site-specific HASP.
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.0 BACKGROUND INFORMATION

. =m=N

- - == Warminster Township, Bucks County, Pennsylvania, in a heavily populated

———=—=:y, which encompasses approximately 840 acres, is surrounded by private homes,
==—=="industrial enterprises, and a golf course. On-base areas include various buildings
z—=—==nnected by paved roads, the runway and ramp area, mowed fields, and a small

==~ ~=strunway, which is no longer active, is generally located along the topographically

—=====v. Many of the primary facility buildings are located west of the airstrip, along

——== for military enlisted personnel is within the southeastern portion of NAWC

== =st off-base home is about 200 feet from the base property line. Residential

z==—==ziong the length of the southern property line and, to a lesser extent, along the

=—=""Justrial developmentis found along the western and northwestern perimeters of the

z==—="_00 people reside at the enlisted personnel's housing area year round.

~==—=northwestern corner of NAWC Warminster, between Jacksonville Road, the off-base
=—==="2 Dase, and generally north of the wastewater treatment plant, fuel farm area, and

-=— . :Waste Burn Pit No. 1), Site 2 (Sludge Disposal Pit), and Site 3 (Waste Burn Pit No.

. ====1n10 one general study area to facilitate response actions. These sites are within the
===...==@r perimeter and are found in the northwestern corner of the facility bordering an

———==z. Groundwaterand surface water flow and runoff are to the north for these sites.

I ==xND

s—====-originally the location of Brewster Aeronautical Corporation, a manufacturer of

—==— 4 the Navy assumed full control of the Brewster plant. The Naval Air Modification

——===='ase to add design modifications to military aircraft produced at other locations.

zmies at the base were altered; in 1949, the facility was designated the Naval Air

i====0C), and its main mission, research, development, testing, and evaluation for Naval

- =—====zablished. NAWC Warminster also conducted studies in anti-submarine warfare

==—===ovelopment. The facility name was changed from NADC to Naval Air Warfare

===9an January 1, 1992.
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NAWC Warminster was selected for realignmentunder the Base Realignmentand Closure (BRAC) Program
managed by the Department of Defense (DOD). The realignment was effected in September 1996, at
which time all Navy research and development work at the base came to a end. The base was

operationally closed in March 1997,

To date, at least eight sites on current NAWC Warminster property have been identified as sites used for the
disposal of wastes containing hazardous substances. Historically, wastes at the facility were generated
+ during aircraft maintenance and repair, pest control, firefighting training, machine and plating shop
operations, spray painting, and various materials research and testing activities in laboratories. These
wastes included paints, solvents, sludges from industrial wastewater treatment, and waste oils. None of the

sites are currently used for waste disposal.

Any hazardous substance releases from eight sites identified to date and from other unidentified sites at
NAWC Warminster potentially affect the Stockton Formation aquifer, which provides water for more than
100,000 people within the vicinity of the facility. Local surface water bodies are used for recreation and

industrial purposes.

For investigative purposes, Sites 1, 2, and 3 have been grouped into Area A: Sites 5, 6, and 7 have been
grouped into Area B; Sites 4 and 8 comprise Area C;.and Area D consists of potential sources and

hazardous substance releases west of the main building complex at the base.
221 Site1

Site 1 is located on a portion of the base northwest of Jacksonville Road and adjacent to the wastewater
treatment plant. The site is within 1,000 feet of an off-base food processing facility and within 300 feet of an

unnamed tributary of Little Neshaminy Creek.

Based on Environmental Photographic Interpretation Center (EPIC) photo analyses, Site 1 was operated as
a burn pit within an eroded. ravine from approximately 1948 to 1950. Various wastes such as paints, oils,
asphalt, roofing material, solvents, scrap metals, and unspecified chemicals were burned within this pit. A
trench, a ground scar, disturbed ground, and mounded material were all later located in the pit area during
the time period from the late 1950s to early 1970s, based on historical aerial photos. Collectively, these
features comprise an area of about 17,000 square feet. The quantity of wastes deposited or burned is
unknown. After use of Site 1 was discontinued, the area was covered with soil from an on-base source.

Monitoring wells in the eastern part of this area have shown elevated levels of volatile organic compounds

NAVY/6883/038026 2-2



‘VOCs), including trichloroethene (TCE), toluene, 1,1,1-trichloroethane (1,1,1-TCA), carbon tetrachloride
(CCl,), and tetrachloroethene(PCE).

Eight test pits were excavated in this area to help locate the presence of former disposal features in and
around Site 1. Also, seven sample borings were drilled, along with eight confirmation borings. Samples
were selected to verify or refute elevated soil gas readings, evaluate geophysical anomalies, characterize

subsurface materials, and evaluate the presence of soil contaminationin this area.

The Site 1 results indicate the presence of an area of multi-colored silty clay, which may represent buried
sludges that were relocated from the impoundmentarea. The approximate boundary of the possible sludges
includes several features identified through historical aerial photographs. This area is about 0.25 acre in size;

the depth of buried materials may range from 6 to 8 feet.

The Site 1 analytical results are being evaluated under the scope of the RER. The results of this evaluation
will be used to define the area requiring remediation and the specific contaminants and clean-up goals. The

VSAP will present the final clean-up goals to be used in directing any removal actions.

222 Site2

Site 2 is located southeast of Site 1 and is also northwest of Jacksonville Road. A small stream that flows to
the northwest s adjacent to the northeastern side of Site 2. To the southwestis a parking lot. Upon closure,
Site 2 was covered with 2 feet of fill, regraded, and seeded.

Site 2 allegedly received wastewater sludges from 1965 to 1970. The site reportedly consisted of two
disposal trenches; each trench was approximately 12 feet wide by 200 feet long by 8 feet deep and may
potentially contain about 700 cubic yards of wastewater sludge; These features, evidentin aerial photos from
the 1950s, are no longer evident in photos from the mid-1960s. The available historical information indicates
that disposal locations within Site 2 were most likely active between 1942 and 1977. This area is bordered
by Site 1 to the west, the jet fuel storage area to the south, the existing guardhouse to the east, and the base
fence line to the north. The boundaries of Site 2 may include an area suspected to have received fill material
between the estimated boundaries of Sites 1 and 2.

Collectively, these features comprise an irregular-shaped area of about 650 feet by 200 feet or 130,000
square feet. Monitoring wells in this general area have shown elevated levels of VOCs, including TCE, PCE,
1,1,1-TCA cis-1,2-DCE, and 1,1-DCA. Portions of this area are paved. -
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This parcel has been extensively investigated, including the former open dump. About 65 soil boring
samples and three test pit samples were collected from this area. Samples were selected to verify or refute
elevated soil gas readings, evaluate geophysical anomalies, characterize subsurface materials, evaluate soil
conditions underlying the groundwater transfer piping, and evaiuate the preseﬁce of soil contaminationin this
area. The results of the field investigations and sample analysis are being evaluated under the scope of the
RER. The results of the evaluation will define the area to be remediated and will provide the contaminants of
concern and the clean-up goals associated With Site 2. The VSAP wili also present the final clean-up goals

for any removal action.
223 Site3

Site 3 is adjacent to the northwestern side of Jacksonville Road and southeast of Site 2. A parking lot is
southwest of the site, and two NAWC Warminster housing areas are 600 feet and 1,000 feet away. The site
reportedly was used from 1955 to 1965 as a burn pit for solvents, paints, roofing materials, and other
unspecified chemicals. The pit was approximately 20 feet wide by 30 feet long by 10 feet deep and may
have been constructed as a subsurface "cage." Residue frbm the pit was occasionally removed and

deposited at an unknown area at the base.

Upon closure, Site 3 was reportedly backfilled with on-base soil and regraded. Scrub brush was allowed to
grow at the site. Surface water drainage from the site is toward the northeast into the unnamed tributary near
Sites 1 and 2. Groundwater flow may be to the north. No evidence of a pit or open burning was identified
from aerial photo analysis; however, disturbed ground and open storage were noticed in the area within the
1958-1973 time span. The available historical photos indicate that disposal locations within Site 3 were most
likely active between 1955 and 1978. '

Collectively, the features at Site 3 comprise an area of about 25,000 square feet. Monitoring wells in the
eastern part of this area have not consistently shown high levels of VOCs found elsewhere in Area A wells,

although both PCE and 1,1,1-TCA have been detected at concentrationsless than 11 ugl/l.

Three test pits were excavated in this area to help locate the presence of former disposal features in and
around Site 3. Also, 10 sample soil borings were drilled. A total of five surface soil and 21 subsurface soil
samples were collected to verify or refute elevated soil gas readings, evaluate geophysical anomalies, and
- evaluate the presence of soil contamination in this area. Samples were collected from each EPIC feature

near Site 3.

Field investigation'ﬁndings and sample analysis results are being evaluated under the scope of the RER.
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The results of this evaluation will determine the area to be remediated and will define the contaminants of

concern and the clean-up goals for site 3. The VSAP will also present the final clean-up goals to be used in

directing any removal actions.
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1

3.0 FIELD PROCEDURES
3.1 EXCAVATION MONITORING

Excavations will be advanced to limits to be established and presented in the RER. As the excavation
nears the pre-determined excavation limits, the excavation and the excavated materials will be monitoréd
using a photoionization detector (PID). The excavation and the excavated materials will also be visually
observed. For excavation locations where elevated PID readings (>1 ppm) are recorded, the excavation
will be continued beyond the pre-determined limits until no elevated readings are recorded. For excavation
locations that exhibit clearly stained soils or evidence of industrial or hazardous waste material, the
excavation will be continued beyond the pre-determ‘ined limits until no evidence of staining or waste
material is observed.

The RAC project manager or designee will perform the visual and PID monitoring during excavation
activities. The Navy will also provide oversight for this activity. The RAC designee and the Navy oversight
monitor will maintain excavation records that include detailed notes identifying the presence of stained
éoils, waste materials, or elevated PID readings that result in the need to perform additionatl excavation
beyond the pre-determined limits.

3.2 SOIL SAMPLING

Upon completion of excavation activities, attainment sémpling will be conducted to demonstrate that the

soils left in place meet the applicable clean-up standards. For the excavation at each site, the number of
samples and sample locations will be based on the attainment sampling requirements presented in
PADEP Act 2 and, as applicable, guidance presented in PADEP Land Recycling Program Technical
Guidance Manual, (PADEP, December, 1997). Sampling schemes for eéch site will be presented in detail
in the site-specific VSAP. The PADEP guidance is based on EPA published statistical based sampling
protocols.

Sampling will include the collection of soil from the sidewalls and floor of the excavation and QA/QC

samples. General field sampling and sample documentation procedures to be implemented are described

in B&R Environmental standard operating procedures (SOPs) presented in Appendix A. Specific sampling

procedures are detailed in the following sections.

3.2.1 Soil Samples

Soil samples will be collected from sample locations as determined in the VSAP. Samples will be obtained
either directly from the excavated area or from the excavator bucket via a decontaminated stainless-steel or
NAVY/6883/038026 3-1



disposable trowel. The sample material will be homogenized in a stainless-steel mixing bowl before sample
containers are filled. Sample material for volatile organic analysis will be collected prior to homogenizing to

prevent loss of volatile constituents and to preserve the physical integrity of the volatile fraction.

It is estimated that one soil sample will be collected for analysis from each sampling location. Additional

- soil samples may be required if samples show evidence of contamination requiring additional excavation.

3.2.2 Duplicate and Split Samples

Duplicate samples will be obtained to monitor sampling techniques in the field and in the laboratory. These
samples will be collected at a rate of one duplicate for each 10 field samples. The laboratory will receive them

as "blind" samples.

Duplicate and/or split soil samples will be collected from the same sample location. The sample material will
be homogenized in a stainless-steel mixing bow! before sample containers are filled. Sample material for
volatile organic analysis will be collected prior to homogenizing to prevént loss of volatile constituents and to

preserve the physical integrity of the volatile fraction.

3.3 SAMPLE DESIGNATION SYSTEM

Each sample collected for analysis will be assigned a unique sample tracking number. This number will
consist of an alpha-numeric code that identifies the site number, the sample type or QC sample
designation, and the station or QC sample number. The alpha-numeric coding system to be used will be
detailed in the site-specific VSAP.

All pertinent information regarding sample identification will be recorded in the field logbooks and on

sample logsheets where appropriate.

34 HANDLING AND DISPOSAL OF INVESTIGATION-DERIVED WASTES

Waste that is generated during field activities must be disposed in a manner that will not further the potential
for contamination. Waste materials routinely generated from an investigation of this type consist of excess

sample, decontaminationwater, dedicated dispoéable sampling equipment, and general refuse.

Excess sample will be commingled with excavated materials and disposed by the Navy. Decontamination

waters will be consolidated with decontamination water generated as part of the removal action and
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disposed by the Navy. Disposable sampling equipment will be placed in plastic garbage bags and
disposed as general refuse.
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4.0 QUALITY ASSURANCE AND QUALITY CONTROL

This Quality Assurance and Quality Control Section identifies specific parameters and procedures that are

applicable to the investigation:

. Project scope and complexity

. Project organization and responsibilities

. QA obijectives for analytical data

. Field decontamination procedures

. Custody protocol

. Analytical parameters and sample frequency

. Identification of analytical methods

. Calibration brocedures

. Data reduction, validation, and reporting procedures
. Data assessment procedures |

41 PROJECT SCOPE AND COMPLEXITY

This project will include the subsurface investigation and evaluation of soils to determine if contamination
is present at Site 1, 2, and 3 above applicable clean-up standards. The results of this investigation will be

summarized in an attainment sampling summary report.
Applicable regulations pertaining to clean-up standards reviewed for this project include the following:

. U.S.EPA, Comprehensive EnvironmentalResponse, Compensation, and Liability Act
(CERCLA) of 1980 as amended by Superfund Amendments and ReauthorizationAct

(SARA) of 1986.
. PADEP Title 25, Chapter 250 Administration of the Land Recycling Program (Act 2) August
16, 1997.
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4.2 PROJECT ORGANIZATION AND RESPONSIBILITIES
Overall project coordination personnel and responsibilities are discussed in Section 1.3 of this work plan.
43 QUALITY ASSURANCE OBJECTIVES

The QA objective is to ensure that the data generated as part of this investigation are of known and
acceptable quality and are suitable for the intended use. The data quality objectives (DQOs) are
established by identifying the end use of the data and the degree of certainty necessary to satisfy that end

use. Data will be used to determine if levels of contaminants in soil exceed clean-up standards.

The overall quality assurance (QA) 6bjective for this project is to develop and implement procedures for
field sampling, chain-of-custody, laboratory analysis, and reporting that will provide results that are legally
defensible in a court of law. Specific procedures for sampling, bhain-of-custody, laboratory instrument
calibration, laboratory analysis, reporting of data, internal quality control, audits, preventive maintenance of
field and laboratory equipment, and corrective action are described in other sections of this Quality
Assurance Program Plan. The PARCC parameters (precision, accuracy, representativeness,
comparability, and completeness) are qualitative and/or quantitative statements regarding the quality
characteristics of the data used to support project objectives and, ultimately, environmental decisions.
These parameters are discussed in the remainder of this section. Specific routine procedures used to

assess the quantitative parameters (precision, accuracy, and completeness) are provided in Section 4.10.

431 Precision

Precision is a measure of the amount of variability and bias inherent in a data set. Precision describes the
reproducibility of measurements of the same parameter. for samples under similar conditions. The

equation for determining precision for this project is described in detail in Section 4.10.2.

4.3.1.1 Field Precision Objectives

Field duplicate precision monitors the consistency with which environmental samples were obtained and
analyzed. Field duplicate results for solid matrix samples are considered to be precise if the relative
percent difference (RPD) is less than or equal to 50 percent. Field duplicate results for aqueous matrix
samples are considered to be precise if the RPD is less than or equal to 30 percent. Field precision is
assessed through the collection and measurement of field duplicates at a rate of 1 duplicate per 10

analytical samples.
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4.3.1.2 Laboratory F;recision Objectives

Laboratory pre.cision quality control samples will be analyzed with a frequency of five percent (i.e., one
quality control sample per 20 environmental samples) for organic analyses and a frequency of 10 percent
(i.e., one quality control sample per 10 environmental sample) for inorganic analyses. Laboratory
precision is measured via comparison of calculated Relative Percent Difference (RPD) values and
Precision Control Limits specified in.the analytical method or by the laboratory's QA/QC program.

The analyses to be completed for environmental samples collected during site characterization activities

are as follows:

o Selected Target Compound List (TCL) organic analyses via CLP OLMO3.1.
o Selected Target Analyte List (TAL) inorganic analyses via CLP ILM0O4.0.

Precision for TCL organic analysis will be measured via the RPDs for matrix spike/matrix spike duplicate
samples. Precision for the remaining parameters will be measured via the RPD results for laboratory

duplicate samples.

4.3.2 Accuracy

Accuracy is the degree of agreement between an observed value and an accepted reference value. The

equation for determining accuracy for this project is described in detail in Section 4.10.1.

4.3.21 Field Accuracy Objectives

Accuracy in the field is assessed through the use of trip blanks and is ensured through the adherence to
all sample handling, preservation, and holding times. Accuracy and precision requirements for field

measurements (e.g., pH) are ensured through calibration, as discussed in Section 4.8.1.

4.3.2.2 © Laboratory Accuracy Objectives

Accuracy in the laboratory is measured through the_comparison of a spiked sample result against a known
or calculated value expressed as a percent recovery (%R). Percent recoveries are derived from the
analysis of known amounts of compounds spiked into deionized water (i.e., laboratory control sample
analysis) or into actual samples (i.e., surrogate or matrix spike analysis). These analyses measure the
accuracy of laboratory operations as affected by matrix. Laborétory control sample analyses are
performed with a frequency of one per 20 associated samples of like matrix. Matrix spike analyses will be
performed with a frequency of one per 20 associated samples of like matrix for organic analyses and with
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a frequency of one per 10 associated samples of like matrix for inorganic analyses. Surrogate spike
analysis is performed for all organic analyses. Laboratory accuracy is assessed via comparison of
calculated percent recovery (%R) values with accuracy control limits specified in the analytical method or

by the laboratory's QA/QC program.

Accuracy for TCL organic analysis will be measured via the percent recoveries for surrogate spikes and

matrix spike/matrix spike duplicates.

4.3.3 Completeness

Completeness is a measure of the amount of usable, valid, analytical data obtained compared to the
amount expected to be obtained. Completeness is typically expressed as a percentage. The equation for

completeness is presented in Section 4.10.3.

The ideal objective for completeness is 100 percent (i.e., every sample planned to be collected is
coliected; every sample submitted for analysis yields valid data). However, samples can be rendered
unusable during shipping or preparation (e.g., bottles broken or extracts accidentally destroyed); errors
can be introduced during analysis (e.g., loss of instrument sensitivity, introduction of ambient laboratory
contamination); or strong matrix effects can become apparent (e.g., extremely low matrix spike recovery).
These instances result in data that do not meet QC criteria. Based on these considerations, 85 percent is
considered an acceptable target for the data completeness objective. Completeness will be calculated as
a whole since it is anticipated that all samples will be collected within a 1-month period. If critical data

points are lost, resampling and/or re-analysis may be required.

One hundred percent of the data will be validated in accordance with EPA Contract Laboratory Program
National Functional Guidelines for Organic and Inorganic Data Review (EPA, February 1994a; EPA,
February 1994b), as modified for EPA Region Il specific requirements. Data rejected as a resuilt of the

validation process will be treated as incomplete data.

4.3.3.1 Field Completeness Objectives

Field completeness is a measure of the amount of valid field measurements obtained from all the field

measurements taken in the project. Field completeness for this project is expected to be greater than

90 percent.
4.3.3.2 Laboratory Completeness Objectives
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Laboratory completeness is a measure of the amount of valid laboratory measurements obtained from all
the laboratory measurements taken in the project. Laboratory completeness for this project is expected to

be greater than 95 percent.
434 Representativeness

Representativeness is an expression of the degree to which the data accurately and precisely depict the
actual characteristics of a population or environmental condition existing at an individual sampling point.
Use of standardized sampling, handling, analytical, and reporting procedures ensures that the final data

accurately represent actual site conditions.
4.3.4.1 Measures to Ensure Representativeness of Field Data

Representativeness is dependent upon the proper design of the sampling program and will be satisfied by
ensuring that this work plan and the verification sampling and analytical plan (VSAP) are followed and that

proper sampling techniques are used.
4.3.4.2 Measures to Ensure Representativeness of Lab Data

Representativeness in the laboratory is ensured by using the proper analytical procedures, meeting
sample holding times, and analyzing and assessing field duplicate samples. The sampling network for this
project will be designed to provide data representative of site conditions. During development of this
netwbrk, consideration will be given to existing analytfcal data, physical setting, and field observations.
The final number and location of samples will be based on a systematic random sarﬁpling strategy
developed in accordance with the PADEP Land Recycling Program Technical Guidance Manual,
December 1997.

4.3.5 Comparability

Comparability is defined as the confidence with which one data set can be compared to another (e.qg.,
between sampling points; between sampling events). Comparability is achieved by using standardized
sampling and analysis methods and data reporting formats (including use of consistent units of measure
and reporting of solid matrix sample resuits on a dry-weight basis). Additionally, consideration is given to

seasonal conditions and other environmental variations that could exist to influence data results.
4.3.5.1 Measures to Ensure Comparability of Field Data

Comparability is dependent upon the proper design of the sampling program and will be satisfied by
ensuring that the VSAP is followed and that proper sampling techniques are used. It is also dependent on
recording field measurements using the correct units. No quantitative field measurements are planned for
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this project.
4.3.5.2 Measures to Ensure Comparability of Lab Data

Planned analytical data will be comparable when similar sampling and analytical methods are used and
documented. Resuits will be reported in units that ensure comparability with previous data and with
current state and federal standards and guidelines. Organic chemicals will be reported in pg/kg for solid
samples and ug/L for QA/QC aqueous samples. Inorganic chemicals will be reported in mg/kg for solid

samples and mg/L for QA/QC aqueous samples.
4.4 QUALITY ASSURANCE PROCEDURES

QA/QC sambles are intended to provide control over the collection of environmental data and subsequent
validation, review, and interpretation of the analytical resuits. Various types of blank samples and other
related QA/QC concerns such as packaging, handling, and shipping of samples from the site are

discussed in this section. Analytical methodologies to be employed will be specified in the VSAP.

External QC measures (i.e., field quality control samples) consist of field duplicates, trip blanks, and field
blanks. Information gained from these analyses further characterizes the level of data quality obtained to
support project goals. Each of these types of field quality control samples undergo the same preservation,
analysis, and reporting procedures as the related environmental samples. Each type of field quality

control sample is discussed below.

4.4.1 Trip Blank

The trip blank is used exclusively for the monitoring of aqueous volatile organic analyses. The purpose of
the trip blank is to measure cross contamination of the samples during shipment to and from the site. The
trip blanks must travel to the site with the empty bottleware and from the site with the collected samples.
At no time should the trip blank be opened in the field. The rate at which this sample is taken is one per
cooler containing volatile organic samples. The trip blank must be analyzed for volatile organic

parameters.

4.4.2 Field Blank

The field blank is prepared in the field from analyte-free water used during equipment decontamination
activities. The field blanks will be preserved in the same manner as the aqueous field samples and will be
analyzed for the same parameters as the field samples collected that day. Field blanks will be prepared at

the rate of one per sampling event.
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4.4.3 Rinsate Blank

The rinsate blank is prepared in the field from analyte-free water supplied by the laboratory by pouring the
water over dedicated or decontaminated sampling devices into clean sample botties. The rinsate blanks
will be preserved in the same manner as the adueous field samples and will be analyzed for the same
parameters as the field samples collected that day. Rinsate blanks will be prepared at the rate of one per

day per 20 samples per matrix.

444 Field Duplicate Samples

The field duplicate is collected to monitor the precision and reproducibility of the sampling-and analytical
activities. The sample is prepared by collecting two samples from the same location. These samples are
collected at a rate of one for every 10 samples (10 percent) per matrix for the event. These samples are

submitted as blind sampies to the laboratory.

445 Matrix Spike/Matrix Spike Duplicate

The matrix spike (MS) samples are collected as monitoring controls for the laboratory and are addressed
under the analytical protocols. These samples are collected at a rate of five percent of the total number of
TCL organic analyses and Target Analyte List (TAL) analyses to be conducted for the event. MS/matrix
spike duplicate (MSD) analyses are performed for organic fraction analysis, and MS/laboratory duplicate
analyses are performed for metals fraction analysis. The preparation of the organic fraction Iaborétory QC
samples requires supplying triple volume of the designated sample. Laboratory QC samples for inorganic
analysis are prepared by the laboratory by splitting the designated MS sample at the laboratory to

accommodate the laboratory duplicate analysis. No additional volume is required.

4.4.6 Method Blanks

Method blank samples are generated within the laboratory and are used to assess contamination resulting
from laboratory procedures. Laboratory duplicate samples are analyzed for inorganic parameters to
check for sampling and analyticai reproducibility. Matrix spikes provide information about the effect of the
sample matrix on the digestion and measurement methodology. Laboratory duplicates and matrix spikes
for inorganic analyses will be analyzed with a frequency of 10 percent [one per every 10 or fewer
investigative samples per matrix (i.e., groundwater, soil)]. All matrix spikes for organic analyses are

performed in duplicate and are hereinafter referred to as MS/MSD samples.
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447 Other Laboratory QC Analyses

The level of QC effort for testing of TCL organics (volatiles and semivolatiles) will conform to the analytical
methods (CLP OLMO3.1). The level of QC effort for testing of TAL inorganics will conform to the analytical
methods (CLP ILMO4.0).

4.5 FIELD DECONTAMINATION PROCEDURES

An important aspect of quality control is the decontamination of field sampling equipment. Improperly
cleaned and prepared equipment can lead to misinterpretationof environmentaldata due to interference from

cross contamination.

All non-disposable sampling equipment that comes in contact with sample medium will be decontaminated
using methods in accordance with B&R Environmental SOPs. Specifically, the following decontamination

requirements will be met:

. Potable water and detergent rinse (Alconox/Liquinox)
. Tap water rinse
o Distilled/deionizedwater rinse
* . Methanolrinse
. Distilled/ deionized water rinse
. Airdry
4.6 SAMPLE CUSTODY

Chain-of-custody (COC) procedures in accordance with B&R Environmental SOPs will be followed.

As explained in the procedure, a sample is under custody if it is in

. The possession of the sampler/analyst
) View after being in the possession of the sampler/analyst
. The possession of the sampler/analystand then placed in a secured location
. A designated secure area
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4.6.1 Sampl Coll ction Custody Procedures

The person doing the actual field sampling is responsible for the care and custody of the samples collected
until the samples are properly transferred or dispatched.

Sample labels shall be completed for each sample container, using waterproof ink. Appropnate sample
description and other pemnentmformatlon must be recorded in the field logbook.

4.6.2 Field Documentation/Logbooks

A summary of all field activities will be properly recorded in a bound logbook with consecutively numbered
pages that cannot be removed. Logbooks will be assigned to field personnel but will be stored in a secured
area when not in use. Each logbook will be identified by a unique number.

At a minimum, the following information will be recorded in the site logbook:

o The name of the person to whom the logbook is assigned.
. The logbook number.

. The project name.

) The project start date.

) The names and responsibilities of on-site project personnel. -

. The arrival/departure of site visitors.

. Sampling activities and sample logsheet references. | ,

. Samlple shipping information including COC numbers, air-bill numbers, carrier, time, and date.
. Health and safety issues.

. A description of photographs including the date, time, photographer, roll and picture number,
location, and direction of the photograph.

All entries will be written in black ink and no erasures will be made. If an incorrect entry is made, the

correction will be made by striking a single line through the incorrect information: the perscn making the
correction will initial and date the change.

Samples will be collected following procedures outlined in Section 3._The equipmént used to collect the
sample will be noted in the logbook or sample logsheet along with time of sampling, sampler's name, sample
description, depth at which the sample was collected, and the volume and number of contalners collected.
QC sample information will be appropriately recorded.
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Sample Documentation

A sample logsheet will be filled out for each sample collected. A sample logsheet is used to record specific
types of data pertaining to the samples. Sample-specific data include such’ information as the sample
identification number, container type and lot number, sampie volume, preservative information, medium,
sample description, any problems encountered during sampling, shipping information (airbill), date and time
of sample, and sampler's signature. Sample logsheets are sequentially numbered and stored in a notebook.
The notebook is included in the project file at the completion of field activities. Copies of these pages will be

included as an appendix to rough draft, draft, and final project deliverables.

Equipment Calibration Log Form

Each B&R Environmentalinstrument requiring calibration will have a sepérate equipment calibration log form
that documents that the manufacturer's instructions and the SOPs were followed for calibration of the
equipment. This information should include the frequency and type of standard or calibration device. This
record documents the accuracy, precision, or sensitivity of the measurement. If necessary, it will be used to
determine if corrections should be applied to the readings. A separate form will be established and

maintained for each field instrument.

These forms will be maintained in a binder and, at the completion of the field activities, will be stored in the

project file.

4.6.3 Custody Transfer and Shipment Procedures

Samples will be accompanied by a properly completed chain-of-custody (COC) form. When transferring the
possession of samples, the individuals relinquishing and receiving the samples will sign, date, and note the
time of transfer on the record. The original form and one copy will be sealed inside the cooler for shipment;

another carbon copy will be retained by the sampler.

Samples will be properly packaged for shipment and secured with strapping tape and custody seals.

If the samples are sent by common carrier, a bill of lading will be used. A receipt or a bill of lading will be
retained as permanent project documentation. Commercial carriers are not required to sign the custody
form as long as the forms are sealed inside the shipping container and the custody forms remain intact. If

the samples are sent by mail, the package will be registered with a return receipt requested.
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46.4 - Laboratory Custody Procedures

Proper custody procedures as required by NFESC will be followed by the laboratory. When the samples are
received by the laboratory, the bill of lading or shipping manifest will be signed and dated to document
sample receipt. The laboratory will keep a copy of the manifest that will be included in the data package.
The sample custodian will verify the integrity of the custody seals and the condition of the shipping
containers. When the containers are opened, the temperature of the cooler will be measured and

documented and the enclosed sample paperwork will be removed.

The samples will be rerhoved from the coolers, and the condition of the bottles will be noted. All pertinent
sample paperwork and labels will be inspected for discrepancies. B&R Environmental breakage or
discrepancies will be resolved through the project manager. Sample preservation will be noted and any
improper preservation will be documented on an Out-Of-Control Form. Holding times will be observed as
specified in the VSAP and laboratory specifications. Laboratory tracking procedures will be followed as

discussed in the laboratory QA plan provided by the contracted laboratory.

4.7 CALIBRATION PROCEDURES

All instrumentation used to perform chemical measurements must be properly calibrated prior.to use in
order to obtain valid and usable results. The requirement to properly calibrate instruments prior to use

applies equally to field instruments as to fixed laboratory instruments."

4,71 Field Calibration And Preventative Maintenance Procedures

It is the field operation leader's responsibility to ensure that field team members are trained in the

calibration, use, and maintenance of all applicabie field instruments and‘equipment.

Equipment used during field activities and sample collection will be calibrated in accordance with B&R

Environmental SOPs and manufacturers' instructions.
Equipment will be inspected at the beginning of each day to ensure that it is in operable condition and
calibrated. All calibration activities will be documented on equipment calibration log sheets. Instruments in

need of repair will be removed from service and clearly marked to ensure against further use.

The field logbook will clearly identify the specific instruments used for each task.
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4.7.2 Laboratory Instrum nt Calibration

The laboratory is responsible for properly calibrating and maintaining analytical instrumentation. The
Iabo'ratory's approved QA plan and method-specific QC activities must be in compliance with method and
NFESC requirements. Suf;ﬁcient documentation of compliance will be provided by the laboratory and will
be included as part of the data package. Method- and instrument-specific calibration and tuning criteria
for particular analyses are described briefly below. The frequency of calibration will be performed

according to the requirements of the specific methods.

4.7.21 Volatile Organic Compound Analyses

For VOCs, the gas chromatograph/mass spectrometer (GC/MS) system will be tuned and calibrated in
accordance with the CLP OLMO3.1, with the exception noted as follows: Initial calibfation is required
before any samples are analyzed and must include a blank and a minimum of five different concentrations
as specified in the methods. However, 5 ug/L standards will be used in place of 10 ug/L standards in the
aqueous volatile initial calibration for benzene. A continuing calibration .check, including the mid-range
standard and a blank, must be performed at the beginning of each 12-hour shift during which analyses are

performed.

4722 Semivolatile Organic Compound Analyses

For semivolatile organic compounds, the GC/MS system will be calibrated in accordance with CLP
OLMO3.1, with the exception noted as follows: Initial calibration is required before any samples are
analyzed and must include a blank plus five different concentrations as specified in the method. However,
5 ug/L standards will be used in place of 10 ug/L standards in the initial calibration for benzo(a)pyrene. A
continuing calibration check, including the mid-range standard and a blank, must be performed at the

beginning of each 12-hour shift during which analyses are performed.
4.7.2.3 Inductively Coupled Argon Plasma (ICP) Analyses

Inductively coupled plasma spectrometry (ICP) systems will be calibrated in accordance with CLP
ILMO4.0. Initial calibration is requested each day before any samples are analyzed. The method
specifies that the instrument be calibrated according to the instrument manufacturers recommended
procedures but should consist of a blank and three standards. The standard must be within the
demonstrated liner range of the instrument. The linear range is verified quarterly. Following initial

calibration, an initial calibration sample (obtained from a different source than the solutions used for
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calibration) an initial calibration blank, and interference checl; samples are analyzed. A continuing
calibration verification sample and a continuing calibration blank are run every 10 samples. A continuing
calibration verification sample; a continuing calibration blank and interference check samples are also run
after analysis of the last sampie. All calibration standards contain at the same concentrations as the

sample digestates.

4.8 ANALYTICAL PROCEDURES

Al sampling and monitoring activities conducted in the field will be documented including calib.ration and
use records for field instrumentation. All data generated will be reviewed by the field operation leader and

approved before accepted.

Off-site analytical support will be provided by a Navy-approved analytical laboratory. This laboratory is
responsible for compliance to all applicable PADEP and NFESC requirements. The analytical data
package(s) is required to meet deliverable requirements to include documentation of QC results for
calibration and method QC compliance as listed on laboratory QC summary sheets and raw anaiytical
data (chromatograms, quantitation lists, and spectra) for field samples and laboratory and field blanks.
Non-target compound reporting (tentatively identified compounds) will not be required, nor will raw data for
calibration standards, matrix spikes, or instrument tuning. These fequirements are further addressed in
Section 4.8.2. All method-specific QA/QC requirements will be met. Upon approval of the work plan or

VSAP, a Navy-approved laboratory will be procured.

4.8.1 Laboratory Sample Storage Procedures

The laboratory is required to follow the sample storage procedures outlined in the laboratory's approved
QA plan. Specifically, the samples will be maintained under custody and will be stored in compliance with

all abplicable method-specific and program QA/QC requirements.

4.8.2 Laboratory Data Deliverable Format

All samples that are submitted to the laboratory for volatile and semivolatile analyses will require partial
laboratory data deliverables for submission by the laboratory to include the raw data and QC forms
described above. Submission of electronic data records pertaining to analyses will also be required. The

format of the electronic data records will meet B&R Environmental requirements.

4.9 ' DATA REDUCTION, VALIDATION, AND REPORTING

Data reduction will be performed by the laboratory in accordance with the laboratory's approved QA plan,
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laboratory SOPs, analytical method, and program requirements. Documentation to support the data
review will be included in the data package. The content and format of the analytical data packages are

discussed in the preceding section.

Additionally, 100 percent of the standard-turnaround analytical data generated will be formally validated by
qualified B&R Environmental personnel to ensure the integrity and accuracy of the data, as reported by
the laboratory. In general, the analytical data packages will be validated using Laboratory Data Validation
Functional Guidelines for Evaluating Organic and Inorganic Analyses, EPA (February 1994), as modified

for Region ll.

As per the EPA national protocols, the organic analysis data will be evaluated with regard to the following

general parameters:

) Data completeness
o Holding times (until preparation/analysis)
. Initial and continuing calibration
) Laboratory and field quality control blank analyses
e Laboratory and field duplicate analyses (as applicable)
) Matrix spike analyses
. Detection limits
o Analyte quantitation

As shown below, parameters specific to the nature of the analyses conducted will also be evaluated:

. Surrogate spike recoveries (organics only)

. Internai standards performance (organics only)

The validation described above is documented in memoranda to the file (complete with support
documentation) for each data package evaluated. Data validation memoranda are QA checked by the

data validation quality assurance officer before submittal to the project manager.

4.10 DATA ASSESSMENT PROCEDURES

Precision and accuracy will be assessed through data validation in accordance with the National
Functional Guidelines (o the extent practicable for non-CLP ahalyses). Compliance with the
completeness objectives for field and laboratory data/measurement will be calculated by hand (field
measurements) and electronically via a database subroutine (laboratory data). Information necessary to
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complete the precision and accuracy calculations will.be provided in electronic and hard-copy form by the
subcontract laboratory. Equations to be used for the precision, accuracy, and completeness assessment

are outlined in the remainder of this section.

4.10.1. Accuracy Assessment

To assure the accuracy of the analytical procedures, a minimum of 1 of every 20 samples for organic
analysis and every 10 samples for inorganic analyses are spiked with a known amount of the analyte or
analytes to be evaluated. The spiked sample is then analyzed. The increase in concentration of the
analyte observed in the spiked sample, because of the addition of a known quantity of the analyte,
compared to the reported value of the same analyte in the unspiked sample determines the percent
recovery. Daily control charts are plotted for each commonly analyzed compound and kept on matrix-
specific and analyte-specific bases. The percent recovery for a spiked sample is calculated according to
the following formula:

Amount in Spiked Sample - Amount in Sample
Known Amount Added

%R =

X 100

4.10.2 Precision Assessment

Duplicate samples are prepared by dividing an environmental sample into equal aliquots. Matrix
spike/matrix spike duplicate (MS/MSD) samples (for organic analyses) are prepared and analyzed at a
minimum freque-ncy of 1 per every 20 environmental samples. MS/MSD samples are prepared by dividing
an environmental sample into equal aliquots and then spiking each of the aliquots with a known amount of
analyte. The duplicate samples are then included in the analytical sample set. The splitting of the sample
allows the analyst to determine the precision of the Ppreparation and analytical techniques associated with
the duplicate samples. The relative percént difference (RPD) between the sample (or spike) and duplicate

(or duplicate spike) is calculated and plotted. The RPD is calculated according to the following formula:

Amount in Sample — Amount in Duplicate
0.5 (Amount in Sample + Amount in Duplicate)

RPD =

4.10.3 Completeness Assessment

Completeness is the ratio of the number of valid sample results to the total number of samples analyzed
with a specific matrix and/or analysis. Following the completion of the analytical testing, the percent

completeness will be calculated by the following equation:
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(number of valid measurements)

100 -
(number of measurements planned)

Completeness =

The results of the data validation process and the completeness assessment will be summarized in the Rl
Report. Field and laboratory completeness objectives for this project are 90 percent and 95 percent,

respectively.
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5.0 HEALTH AND SAFETY
5.1 PROJECT ORGANIZATION AND RESPONSIBILITIES

‘The Navy CLEAN program H&S manager is responsible for ensuring that the site-specific HASP is in
accordance with federal and state regulations and contract specifications. The H&S manager also
provides technical safety and industrial hygiene oversight for all field work performed for all projects and
provides assistance and guidance to the project H&S officer. The project H&S officer is responsible for
preparing the site-specific HASP and for verifying that site personnel adhere to the site safety
requirements. The project H&S officer also provides guidance about appropriate corrective action
procedures and maintains communication among the project staff, project manager,.and office H&S

manager.

5.2 HEALTH AND SAFETY OBJECTIVES

B&R Environmental has established a comprehensive health, safety, and training program for all field
activities, particularly those that have the potential for chemical exposures. The program is intended to
provide adequate procedures, protective gear, monitoring, and follow-up to protect the health of B&R

Environmental, subcontractor, and client personnel, as well as the public near the work sites.

This program is driven by the requirement to comply with federal and state Occupational Safety and
Health Administrative (OSHA) régulations, the need to minimize the risk of adverse health effects from
exposure to work hazards, and the savings inherent in safe work activities. In this regard, our objective is
to comply with all standards, training requirements, medical monitoring, and employee protection
requirements for workers engaged in hazardous waste operations, as required by 29 CFR 1910.120,
March 6, 1989.

53 _ HEALTH AND SAFETY PLAN

B&R Environmental's role in conducting field operations will be limited to the collection of verification
samples after completion of excavation activities. The Navy RAC contractor will conduct the excavation
and removal activity under an approved HASP. B&R Environmental will not prepare a separate HASP but
will review the Navy RAC HASP and will adopt it for B&R Environmental use with only specific
amendments or modifications as necessary. The B&R Environmental field staff members will provide
whatever documentation is required to the Navy RAC contractor to ensure compiete compliance with their
approved HASP. ’
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1.0 PURPOSE

This procedure discusses the methods used to collect surface, near surface, and subsurface soii
samples. Additionally, it describes the method for sampling of test pits and trenches to
determine subsurface soil and rock conditions, and recover small-volume or bulk samples.

2.0 SCOPE

This procedure is applicable to the collection of surface, near surface and subsurface soils for
laboratory testing, which are exposed through hand digging, hand augering, drilling, or machine
excavating at hazardous substance sites. '

3.0 GLOSSARY

Composite Sample - A composite sample exists as a combination of more than one sample at
various locations and/or depths and times, which is homogenized and treated as one sample.
This type of sample is usually collected when determination of an average waste concentration for

a specific area is required. Composite samples are not to be collected for volatile organics
analysis. . .

Grab Sample - One sample collected at one location and at one specific time.

Nan-Volatile Sample - A non-volatile sample includes all other chemical parameters (e.g.,
semivolatiles, pesticides/PCBs, metals, etc.) and those engineering parameters that do not
require undisturbed soil for their analysis.

ti_ang_Aug_e_t - A sampling device used to extract soil from fhe ground in a relatively undisturbed
form. ' : A

Ihjnﬂal]ggjlmg_sam;)r_e[ - A thin-walled metal tube (also called a Shelby tube) used to recover
relatively undisturbed soil samriples. These tubes are available in various sizes, ranging from 2 to
5 inches outside diameter (OD) and from 18 to 54 inches in length.

Split-Barrel Sampler - A steel tube, split in half lengthwise, with the halves held together by
threaded collars at either end of the tube. Also called a split-spoon sampler, this device can be
driven into resistant materials using a drive weight mounted in the drilling string. A standard spiit-
barrel sampler is typically available in two common lengths, providing either 20-inch or 26-inch
longitudinal clearance for obtaining 18-inch or 24-inch-long samples, respectively. These split-
barrel samplers commonly range in size from 2-inch OD to 3-1/2 inch OD. The larger sizes are
commonly used when a larger volume of sample material is required.

Test Pit and Trench - Open, shallow excavations, typically rectangular (if a test pit) or longitudinal
(if a trench), excavated to determine the shallow subsurface conditions for engineering,
geological, and soil chemistry exploration.and/or sampling purposes. These pits are excavated
manually or by machine (e.g., backhoe, clamshell, trencher excavator, or bulldozer).

Confined Space - As stipulated in 29 CFR 1910.146, a confined space means a space that: 1) is

. large enough and so configured that an employee can bodily enter and perform assigned work; 2)

has limited or restricted means for entry or exit (for example tanks, vessels, silos, storage bins,
hoppers, vaults, and pits, and excavations are spaces that may have limited means of entry.); and
3) is' not designed for continuous employee occupancy. Brown & Root Environmental considers
all confined space as permit-required confined spaces.
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4.0 RESPONSIBILITIES

Project Manager - The Project Manager .is responsible for determining sampling objectives, as
well as, the field procedures used in the collection of soil samples. Additionally, in consuitation
with other project personnel (geologist, hydrogeologist, etc.), the Project Manager establishes the
need for test pits or trenches, and determines their approximate locations and dimensions.

Site Safety Officer (SSQ) - The SSO (or a qualified designee) is responsible for providing the
technical support necessary to implement the project Health and Safety Plan. This wiil include
(but not be limited to) performing air quality monitoring during sampling, boring and excavation
activities, and to ensure that workers and offsite (downwind) individuals are not exposed to
hazardous levels of airborne contaminants. The SSO/desngnee may also be required to advise the
FOL on other safety-related matters regarding boring, excavation and sampling, such as
mitigative measures to address potential hazards from unstable trench walls, puncturing of drums
or other hazardous objects, etc.

- The FOL is responsible for finalizing the location of surface, near
surface, and subsurface (hand and machine borings, test pits/trenches) soil samples. He/she is
ultimately responsible for the sampling and backfilling of boreholes, test pits and trenches, and for
adherence to OSHA regulations during these operations.

Project Geologist/Sampler - Thé project geologist/sampler is responsible for the proper acquisition
of soil samples and the completion of all required paperwork (i.e., sample log sheets, field
notebook, boring logs, test pit logs, container labels, custody seals, and chain-of-cu_stody forms).

C_Qmp_e.tem_liem_o_n A Competent Person, as defined in 29 CFR 1929.650 of Subpart P -
Excavations, means one who is capable of identifying existing and predictable hazards in the
surroundings, or working conditions which are unsanitary, hazardous, or dangerous to employees,
and wino has authorization to take prompt corrective measures to eliminate them.

5.0 PROCEDURES

51 Overview

Soil sampling is an important adjunct to groundwater monitoring. Sampling of the soil horizons
above the groundwater table can detect contaminants before they have migrated into the water
table, and can establish the amount of contamination sorbed on aquifer solids that have the
potential of contributing to groundwater contamination.

Sail types can vary considerably on a hazardous waste site. These variations,. along with
vegetation, can effect the rate of contaminant migration through the soil. It is important, therefore,
that a detailed record be maintained during the sampling operations, particularly noting th

location, depth, and such characteristics as grain size, color, and odor. Subsurface conditions are
often stable on a daily basis and may demonstrate only slight.seasonal variation especially with
respect to temperature, available oxygen and light penetration. Changes in any of these

. conditions can radically alter the rate of chemical reactions or the associated microbiological

community, thus further altering specific site conditions. As a result, sampies must be kept at their
"at-depth temperature or lower, protected from direct light, sealed tightly in approved glass
contalners and be analyzed as soon as possible.
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The physical properties of the soil, its grain size, cohesiveness, associated moisture, and such
factors as depth to bedrock and water table, will limit the depth from which sampies can be
collected and the method required to collect them. Often this information on soil properties can be
obtained from published soil surveys available through the U.S. Geological Surveys and other
government or farm agencies. It is the intent of this procedure to present the most commonly
employed soil sampling methods used at hazardous waste sites.

5.2 Soil Sample Collection

5.21 Procedure for Collecting Volatile Soil SamplesVolatile samples are only collected
as grab samples and maintained and handled in as near an undisturbed state as possible. The
sample is transferred directly into an approved glass container with a Teflon lined cap. The
sample must be packed down as much as possible to reduce air space within tha sample
container to an absolute minimum. Also, a properiy filled volatile organics sample container will
have no head space.

5.2.2 Procedure for Collecting Non-Volatile Soil Samples

Non-volatile soil samples may be collected as either grab or composite samples. The non-volatile
soil sample is thoroughly mixed in a stainless steel or disposable, inert plastic tray, using a
stainless steel trowel or other approved tool, then transferred 'into the appropriate sample
container(s). Head space is permitted in a non-voiatile soil sample container to allow for sample
expansion.

5.23 ' Procedure for Collecting Undisturbed Soil Sampies (ASTM D1587-83)

When it is necessary to achire undisturbed samples of soil for purposes of engineering
parameter analysis (e.g., permeability), a thin-walled, seamless tube sampler (Shelby tube) will be
employed. ‘'The foilowing method will be used:

. 1. Remove all surface debris (e.g., vegetation, roots, twigs, etc.) from the specific sampling
location and drill and clean out the borehole to the sampling depth, being careful to minimize
the chance for disturbance of the material to be sampled. In saturated material, withdraw the
drill bit slowly to prevent loosening of the soil around the borehole and to maintain the water
level in the hole at or above groundwater level.

2. The use of bottom discharge bits or jetting through an open-tube sampler to clean out th
borehole shali not be allowed. .Use of any side-discharge bits is permitted.

3. A stationary piston-type sampler may be required to limit sample disturbance and aid in
retaining the sample. Either the hydraulically operated or control rod activated-type of
stationary piston sampler may be used. Prior to inserting the tube sampler into the borehole,
check to ensure that the sampler head contains a check valve. The check vaive is necessary
to keep water in the rods from pushing the sample out the tube sampler during sample
withdrawal and to maintain a suction within the tube to help retain the sample.

- 4. To minimize chemical reaction between the sample and the sampling tube, brass tubes may
be required, especially if the tube is stored for an extended time prior to testing. While steel
tubes coated with sheilac are less expensive than brass, they're more reactive, and shall only

“be used when the sample will be tested within a few days after sampling or if chemical
reaction is not anticipated. With the sampling tube resting on the bottom of the hole and the
water level in the boring at groundwater lev | or above, push the tube into the soil by a
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continuous and rapid motion, without impacting or twisting. In no case shall the tub be
pushed farther than the length provided for the soil sample. Allow about 3 inches in the tube
for cuttings and sludge.

5. Upon removal of the sampling tube from the hole, measure the length of sample in the tube
and also the length penetrated. Remove disturbed material in the upper end of the tube and
measure the length of sample again. After removing at least an inch of soil from the lower
end and after inserting an impervious disk, seal both ends of the tube with at least a 1/2-inch
thickness of wax applied in a way that will prevent the wax from entering the sample. Clean
filler must be placed in voids at either end of the tube prior to sealing with wax. Place plastic
caps on the ends of the sample tube, tape the caps in place, and dip the ends in wax.

6. Affix label(s) to the tube as required and record sample number, depth, penetration, and
recovery length on the label. Mark the "up" direction on the side of the tube with indelible ink,
and mark the end of the sample. Complete Chain-of-Custody and other required forms (see
SOP SA-6.3). Do not allow tubes to freeze, and store the samples vertically ‘with the same
orientation they had in the ground, (i.e., top of sample is up) in a cool ptace out of the sun at
all times. Ship samples protected with suntable resilient packing material to reduce shock,
vibration, and disturbance.

Thin-walled undisturbed tube samplers are restricted in their usage by the consistency of the soil
to be sampled. Often, very loose and/or wet samples cannot be retrieved by the samplers, and
soils with a consistency in excess of very stiff cannot be penetrated by the sampler. Devices such
as Dennison or Pitcher core samplers can be used to obtain undisturbed samples of stiff soils.
Using these devices normally increases sampling costs, and therefore their use shall be weighed
against the need for acquiring an undisturbed sample. ‘

5.3 Surface Soil Sampling

The simplest, most direct method of collecting surface soil samples (most commonly collected to a
depth of 6 inches) for subsequent analysis is by use of a stainless steel trowel.

In general, the following equipment is necessary for obtaining surface soil samples:

Stainless steel trowel.

Real-time air monitoring mstrument (e.g., PID, FID, etc.).
Latex gloves. -

Required Personal Protective Equipment (PPE).
Required paperwork.

Required decontamination equipment.

Required sample container(s).

Wooden stakes or pin flags. _

Sealable polyethylene bags (i.e., Ziploc baggies).
Heavy duty cooler. .

Ice (if required) double-bagged in sealable polyethylene bags.
Chain-of-custody records and custody seals.

" When acquiring surface soil samples, the following procedure shall be used:

1. Carefully remove vegetation, roots, twigs, litter, etc., to expose an adequate soil surface area
-to accommodate sample volume requirements.
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2. Using a decontaminated stainless steel trowel, follow the procedure c1ted in Section 5.2.1 for
collecting a volatile soil sampte.

3. Thoroughly mix (m-5|tu) a sufficient amount of soil to fill the remaining sample containers and
transfer the sample into those containers utilizing the same stainless steel trowel employed
above. Cap and securely tighten all sample containers. -

4. Affix a sample label to each container. Be sure to fill out each label carefully and cleariy,
addressing all the categories described in SOP SA-6.3.

5. Proceed with the handling and processing of each sample container as descrlbed in SOP
SA-6.2.

54 -S oil Samplin

Collection of samples from near the surface (depth of 6-18 inches) can be accomplished with tools
such as shovels and stainiess steel trowels.

The following équipment is necessary to collect near surface soil samples:

o Clean shovel.
¢ Plus the equipment listed under Section 5. 3 of this procedure.

To obtain near-surface soii samples, the following protocol shall be observed:

1. With a clean shovel, make a series of vertical cuts to the depth required in the soil to form a
square approximately 1 foot by 1 foot.

2. Lever out the formed plug and scrape the bottom of the freshly dug hole with a
decontaminated stainless steel trowei to remove any loose soil.

3. Follow steps 2 thrdugh 5 listed under Section 5.3 of this proceddre.
55 i ing With a Hand Auger

A hand augering system generally consists of a variety of all stainless steel bucket bits (i.e.,

cylinders 6-1/2" long, and 2-3/4", 3-1/4", and 4" in diameter), a series of extension rods (available

in2', 3', 4" and §' lengths), and a cross handle. A larger diameter bucket bit is commonly used to

bore a hole to the desired sampling depth and then withdrawn. In turn, the larger diameter bit is

replaced with a smaller diameter bit, lowered down the hole, and slowly turned into the soil at the

completion depth (approxumately 6"). The apparatus is then withdrawn and the soil sample
collected.

The hand auger can be used in a wide variety of soil conditions. It can be used to sample soil
both from the surface, or to depths in excess of 12 feet. However, the presence of rock layers
and the collapse of the borehole normally contribute to its limiting factors.

~ To accomplish soil sampling using a hand augering system, the following equipment is required:
¢ Complete hand auger assembly (variety of bucket bit sizes).

¢  Stainless steel mixing bowls.
s Plus the equipment listed under Section 5.3 of thls procedure
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~To obtain soil samples using a hand auger, the following procedure shall be followed:

1. Attach a properly decontammated bucket bit to a clean extension rod and further attach the
cross handle to the extension rod.

2. Clear the area to be sampled of any surface debris (vegetation, twigs, rocks, litter, etc.).
3. Begin augering (periodically removing accumulated soiis from the bucket bit) and add
additional rod extensions as necessary. Also, note (in a field notebook or on standardized

data sheets) any changes in the color, texture or odor of the soil.

4. After reaching the desired depth, slowly and carefully withdraw the apparatus from the
borehole.

5. Remove the soiled bucket bit from the rod extension and replace it with another properly
decontaminated bucket bit. The bucket bit used for sampllng is commonly smaller in diameter
than the bucket bit employed to initiate the borehole

6. Carefully lower the apparatus down the borehole. Care must be taken to avoid scraping the
borehole sides.

7. Slowly turn the apparatus until the bucket bit is advanced approximately 6‘ inches.

8. Discard the top of the core (approximately 1"), which represents any loose material collected
by the bucket bit before penetrating the sample materiai.

9. Fill volatile sample container(s), using a propeﬂy decontaminated stainless steel trowel, with
sample material directly from the bucket bit. Refer to Section 5.2.1 of this procedure.

10. Utilizing the above trowel, remove the remaining sample material from the bucket bit and

place into a properly decontaminated stainless steel mixing bowl and thoroughly homogenize
the sample material prior to filling the remaining sample containers. Refer to Section 5.2.2 of
this procedure. .

11. Follow steps 4 and § listed under Section 5.3 of this procedure.
5.6 . i ling Wi it- | D 4

Spiit-barrel (split-spoon) samplers consist of a heavy carbon steel or stainless steel sampling tube
that can be split into two equal halves to reveal the soil sample (see Attachment A). A drive head
is attached to the upper end of the tube and serves as a point of attachment for the drill rod. A
removable tapered nosepiece/drive shoe attaches to the lower end of the tube and facilitates
cutting. A basket-like sample retainer can be fitted to the lower end of the split tube to hold loose,
dry soil samples in the tube when the sampler is removed from the drill hole. This split-barrel

- sampler is made to be attached to a drill rod and forced into the ground by means of a 140-b. or
~ larger casing driver. '

- Split-barrel samplers are used to collect soil samples from a wide Van’ety of soil types and from

depths greater than those attainable with other soil sampling equipment.

The foIIdwing equipment is used for obtaining split-barrel samples:
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¢ Drilling equipment (provided by subcontractor).

. Spiit-barrel samplers (O.D. 2 inches, 1.D. 1-3/8 inches, either 20 inches or 26 inches long);
Larger O.D. sampiers are available if a larger volume o_f sample is needed.

» Drive weight assembly, 140-Ib. weight, driving head and guide permitting frge fall of 30 inches.
» Stainless steel mixing bowls.

s Plus equipment listed under Section 5.3 of this procedure.

The following steps shall be followed to obtain split—barrél sampies:

1. Remove the drive head and nosepiece, and open the sampler to reveal the soil sample.
Immediately scan the sample core with a real-time air monitoring instrument (e.g., OVA, HNu,
etc.). Carefully separate the soil core, with a decontaminated stainless steel knife or trowel, at
about 6-inch intervals while scanning the center of the core for elevated readings. Also scan
stained soil, soil lenses, and anomalies (if present), and record readings.

2. Collect the volatile sample from the center of the core where elevated readings occurred. If
no elevated readings where encountered the sample materiai should still be collected from the
core's center (this area represents the least disturbed area with minimal atmospheric contact).
Refer to Section 5.2.1 of this procedure. '

3. Using the same trowel, remove remaining sample material from the split-barrel sampler
(except for the small portion of disturbed soil usually found at the top of the core sample) and
place the soil into a decontaminated stainless steel mixing bowl. Thoroughly homogenize the
sample material prior to filling the remaining sample containers. Refer to Section 5.2.2 of this
procedure. '

4. Follow steps 4 and 5 listed under Section 5.3 of this procedure.
5.7 Excavati Sampling of Test Pits and Trenches
571 .Applicability

This subsection presents routine test pit or trench excavation techniques and specialized
techniques that are applicable under certain conditions.

During the excavation of trenches or pits at hazardous waste sites, several heaith and safety
concerns arise which control the method of excavation. No personnel shall enter any test pit or
excavation except as a last resort, and then only under direct supervision of a Competent Person
(as defined in 29 CFR 1929.650 of Subpart P - Excavations). Whenever possible, all required
chemicai and lithological sampies should be collected using the excavator bucket or other remote
sampling apparatus. If entrance is still required, all test pits or excavations must be stabilized by
bracing the pit sides using specifically designed wooden or steel support structures. Personnel
entering the excavation may be exposed to toxic or explosive gases and oxygen-deficient
~ environments. Any entry may constitute a Confined Space and must be done in conformance
with all applicable regulations. in these cases, substantial air monitoring is required before entry,
and appropriate respiratory gear and protective clothing is mandatory. There must be at least two
persons pres nt at the immediat sit before entry by on of the investigators. Th reader shall
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refer to OSHA regulations 29 CFR 1926, 29 CFR 1910.120, 29 CFR 1910.134, AND 29 CFR
1910.146.

Excavations are generally not practical where a depth of more than about 15 feet is desired, and
they are usually limited to a few feet below the water table. In some cases, a pumping system
may be required to control water levels within the pit, providing that pumped water can be
adequately stored or disposed. If data on soils at depths greater than 15 feet are required, the
data are usually obtained through test borings instead of test pits.

In addition, hazardous wastes may be brought to the surface by excavation equipment. This
material, whether removed from the site or returned to the subsurface, must be properiy handled
according to any and all applicable federal, state, and local regulations. -

5.7.2 Test Pit and Trench Excavation

These procedures describe the methods for excﬁavating and logging test pits and trenches
excavated to determine subsurface soil and rock condmons Test pit operatxons shall be logged
and documented as described in SOP SA-6.3.

Test pits and trenches may be excavated by hand or by power equipment to permit detailed
description of the nature and contamination of the in-situ materials. The size of the excavation will
depend primarily on the following:

The purpose and extent of the exploration.

The space required for efficient excavation.

The chemicals of concern.

The economics and efficiency of available equipment.

Test pits normally have a cross section that is 4 to 10 feet square; test trenches are usually 3 to
6 feet wide and may be extended for any length required to reveal conditions along a specific line.
The following table, which is based on equipment efficiencies, gives a rough guide for design

" consideration:
Equipment Typical Widths, in Feet

Trenching machine 2

Backhoe 2-6
Track dozer , 10
Track loader 10
Excavator 10
Scraper 20

The lateral limits of excavation of trenches and the position of test pits shall be carefully marked
on area base maps. If precise positioning is required to indicate the location of highly hazardous
waste materials, nearby utilities, or dangerous conditions, the limits of the excavation shall be
“surveyed. Also, if precise determination of the depth of buried materials is needed for design or
environmental assessment purposes, the elevation of the ground surface at the test pit or trench
location shall also be determined by survey. [f the test pit/trench will not be surveyed immediately,
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it shall be backfilied and its position identified with stakes placed in the ground at the margin of the
excavation for later surveying. '

The construction of test pits and trenches shail be planned and designed in advance as much as
possible. However, field conditions may necessitate revisions to the initial plans. The final depth
and construction method shall be determined by the field geologist. The actual layout of each test
pit, temporary staging area and spoils pile wiil be predicated based on site conditions and wind
direction at the time the test pit is made. Prior to excavation, the area can be surveyed by
magnetometer or metal detector to identify the presence of underground utilities or drums.

As mentioned previously, no personnel shall enter any test pit or excavation except as a last
resort, and then only under direct supervision of a Competent Person. If entrance is still required,
Occupational Safety and Health Administration (OSHA) requirements must be m«t {e.g., walls
must be braced with wooden or steel braces, ladders must be in the hole at all times, and a
temporary guardrail must be placed along the surface of the hole before entry). It is emphasized
that the project data needs shouid be structured such that required samples can be collected
without requiring entrance into the excavation. For example, samples of leachate, groundwater,
or sidewall soils can be taken with telescoping poles, etc. '

Dewatering may be required to assure the stability of the side walls, to prevent the bottom of the
pit from heaving, and to keep the excavation dry. This is an important consideration for
excavations in cohesionless material below the groundwater table. Liquids removed as a result of
dewatering operations must be handled as potentially contaminated materials. Procedures for the
collection and disposal of such materials should be discussed in the site-specific project plans.

57.3 " Sampling in Test Pits and Trenches

5731  Genperal

Test pits and trenches are usually logged as they are excavated. Records of each test pit/trench
will be made as described in SOP SA-6.3. These records include pian and profile sketches of the
test pit/trench showing materials encountered, their depth and distribution in the pit/trench, and
sample locations. These records also include safety and sample screening information.

Entry of test pits by personnel is extremely dangerous, shall be avoided unless absolutely
necessary,-and can occur only after all applicable Health and Safety and OSHA requirements
hav béen met.

The final depth and type of samples obtained from each test pit will be determined at the time the
test pit is excavated. Sufficient samples are usually obtained and analyzed to quantify
contaminant distribution as a function of depth for each test pit. Additional samples of each waste
phase and any fluids encountered in each test pit may also be collected.

In some cases, samples of soil may be extracted from the test pit for reasons other than waste
sampling and chemical analysis, for instance, to obtain -geotechnical information. Such
information would include soil types, stratigraphy, strength, etc., and could therefore entail the
collection of disturbed (grab or bulk) or relatively undisturbed (hand-carved or pushed/driven)

~ samples, which can be tested for geotechnical properties. The purposes of such explorations are
very similar to those of shallow exploratory or test borings, but often test pits offer a faster, more
cost-effective method of sampling than installing borings.
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5.7.3.2  Sampling Equipment

The fol_lowing equipment.is needed for obtaining samples for chemical or geotechnical analysis
from test pits and trenches: .

* Backhoe or other excavating machinery.
* Shovels, picks and hand augers, stainless steel trowels.

e Sample ednteiner - bucket with locking lid for large samples; appropriate bottleware for
chemical or geotechnicai analysis samples.

» Polyethylene bags for enclosing sample containers; buckets.

e Remote sampler consisting of 10-foot sections of steel conduit (1-inch-diameter), hose clamps
and right angle adapter for conduit (see Attachment B).

5.7.3.3  Sampling Methods

The methods discussed in this section refer to test pit sampling from grade Ievel. If test pit entry is
required, see Section 5.7.3.4.

o Excavate trench or pit in several depth increments. After each increment, the operator will
wait while the sampler inspects the test pit from grade level to decide if conditions are
appropriate for sampling. (Monitoring of volatiles by the SSO will aiso be used to evaluate the

' need.for sampling.) Practical depth increments range from 2 to'4 feet.

o The backhoe operator, who will have the best view of the test pit, will ammedlately cease
dlgglng if:

e Any fluid phase or groundwater seepage is encountered in the test bit,

e Any drums, other potential waste containers, obstructions or utility lines are encountered.

¢ Distinct changes of reaterial are encountered.

This action is ﬁecessary to permit p.roper sampling of the test pi{ and to prevent a breach of safety
protocol. Depending upon the conditions encountered it may be required to excavate more
slowly and carefully with the backhoe.

For obtaining test pit samples from grade level, the following procedure shall be followed:

e Remove loose material to the greatest extent possible with backhoe.

e Secure walls of pit if necessary. (There is seldom any need to enter a pit or trench which

would justify the expense of shoring the walls. All observations and samples should be taken
from the ground surface.)

"o Samples of the test pit material are to be obtained either direcﬂy from the backhoe bucket or

from the material once it has been deposited on the ground. The sampler or Field Operations
- Leader directs the backhoe operator to remove:material from the selected depth or location
within the test pit/trench. The bucket is brought to the surface and moved away from the pit.
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The sampler and/or SSO then approaches the bucket and monitors its contents with a
photoionization or flame ionization detector. The sample is collected from the center of the
bucket or pile and placed in sample contalners usmg a decontaminated stainless steel trowel
or spatula.

» If a composite sample is desired, several depths or focations within the pit/itrench are selected
and a bucket is filled from each area. It is preferable to send individual sampie bottles filled
from each bucket to the laboratory for compositing under the more controlled laboratory
conditions. However, if compositing in the field is required, each sample container shali be
filled from materials that have been transferred into a mixing bucket and homogenized. Note
that homogenization/compositing is not apphcable for samples to be subjected to volatile
organic analysis.

» Using the remote sampler shown in Attachment B, samples can be taken at the desired depth
from the side wall or bottom of the pit. The face of the pit/trench shall first be scraped (using a
long-handled shovel or hoe) to remove the smeared zone that has contacted the backhoe
bucket. The sample shall then be collected directly into the sample jar, by scraping with the
jar edge, eliminating the need to utilize sampters and minimizing the likelihood of cross-
contamination. The sample jar is then capped, removed from the assembly, and packaged
for shipment.

o Compiete documentation as described in SOP SA-6.3.

5734  In-Pit Sampling

Under rare conditions, personnel:may be required to enter the test pit/trench. This is necessary
only when soil conditions preclude obtaining suitable samples from the backhoe bucket (e.g.,
excessive mixing of soils or wastes within the test pit/trench) or when samples from refatively
small discrete zones within the test pit are required. This approach may also be necessary to
sample any seepage occurring at discrete levels or zones in the test pit that are not accessible
. with remote samplers. -

In general, personnel shall sampie and log pits and trenches from the ground surface, except as
provided for by the following criteria:

e Thereis no practical alternative means of obtaining such data.

e The Site Safety Officer and Competent Person determines that such action can be
accomplished without breaching site safety protocol. This determination will be based on
actual monitoring of the pit/trench after it is dug (including, at a minimum, measurements of
volatile organics, explosnve gases and available oxygen).

e A Company-designated Competent Person determines that the pit/trench is stable or is made
stable (by grading the sidewalls or using shoring) prior to entrance of any personnel. OSHA
requirements must be strictly observed.

If these conditions are satisfied, one person will enter the pit/trench. On potentially hazardous
. waste sites, this individual will be dressed in safety gear as required by the conditions in the pit,
usually Level B. He/she will be affixed to a safety rope and continuously monitored while in the
pit.

I A Em A =
,
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A second individual will be fully dressed in protective clothing including a self-contained breathing

device and on standby during all pit-entry operations. The individual entering the pit will remain

therein for as brief a period as practical, commensurate with performance of his/her work. After

removing the smeared zone, samples shall be obtained with a decontaminated trowel or spoon.

As an added precaution, it is advisable to keep the backhoe bucket in the test pit when personnel

are working below grade. Such personnel can either stand in or near the bucket while performing -
sample operations. In the event of a cave-in they can either be lifted clear in the bucket, or at

least climb up on the backhoe arm to reach safety. ' ' '

5.7.3.5  Geotechnicat Sampling

In addition to the equipment described in Section 5.7.3.2, the following equipment is needed for
geotechnical sampling: : :

» Soil sampling equipment, similar to that used in shallow drilled boring (i.e., open tube
samplers), which can be pushed or driven into the floor of the test pit.

o Suitable driving (i.e., a sledge hammer) or pushing (i.e., the backhoe bucket) equipment which
is used to advance the sampler into the soil.

* Knives, spatulas, and other suitable devices for timming hand-carved samples.

e Suitable containers (bags, jars, tubes, boxes, etc.), labels, wax, etc. for holding and safely
transporting collected soil samples. :

» Geotechnical equipment (pocket penetrometer, torvane, etc.) for field testing collected soil
samples for classification and strength properties.

Disturbed grab or bulk geotechnical soil samples may be collected for most soils in the same
manner as comparable soil samples for chemical analysis. These collected samples may be
stored in jars or plastic-lined sacks (larger samples), which will preserve their moisture content.

- Smaller samples of this type are usually tested for their index properties to aid in soil identification

and classification, while larger bulk samples are usually required to perform compaction tests.

Relatively undisturbed samples are usually extracted in cohesive soils using open tube samplers,
and such samples are then tested in a geotechnical laboratory for their strength, permeability
and/or compressibility. The techniques for extracting and preserving such samples are similar to
those used in performing Shelby tube sampling in borings, except that the sampler is advanced by
hand or backhoe, rather than by a drill rig. Also, the sampler may be extracted from the test pit by
excavation around the sampler when it is difficult to pull it out of the ground. If this excavation
requires entry of the test pit, the requirements described in Section 5.7.3.4 of this procedure must
be followed. The open tube sampler shall be pushed or driven vertically into the floor or steps
excavated in the test pit at the desired sampling elevations. Extracting tube samples horizontally

from the walls of the test pit is not appropriate, because the sample wiil not have the correct
orientation.. '

_ A sledge hammer or the backhoe may be used to drive or push the sampier or tube into the

ground. Place a piece of wood over the top of the sampler or sampling tube to prevent damage

‘during driving/pushing of the sample. Pushing the sampler with a constant thrust is always

preferable to driving it with repeated blows, thus minimizing disturbance to the sample. If the
sample cannot be extracted by rotating it at least two revolutions (to shear off the sample at the
bottom), hand-excavate to remove the soil from around the sides of the sampler. If hand-
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excavation requires entry of the test pit, the requirements in Section 5.7.3.4 of this procedure must
be followed. Prepare, Iabel pack and transport the sampie in the requrred manner, as described
in SOP .SA-6.3.

B

574 Backfilling of Trenches and Test Pits

All test pits and excavations must be either backfilled, covered, or otherwise protected at the end
of each day. No excavations shall remain open during non working hours unless adequately
covered or otherwise protected.

Before backfilling, the onsite crew shall photograph all significant features exposed by the test pit
and trench and shall include in the photograph a scale to show dimensions. Photographs of test
pits shall be marked to include site number, test pit number, depth, description of feature, and
date of photograph. In addition, a geologic description of each photograph shall be entered in the
site logbook. All photographs shall be indexed and maintained as part of the project file for future
reference

After inspection, backfill material shall be returned to the pit under the direction of the FOL.

If a low permeability Iayer is penetrated (resulting in groundwater flow from an upper contaminated
flow zone into a lower uncontaminated flow zone), backfill material must represent original
conditions or be impermeable. Backfill could consist of a soil-bentonite mix prepared in a
proportion specified by the FOL (representing a permeability equal to or less than original
conditions). Backfill can be covered by "clean" soil and graded to the original land contour.
Revegetation of the disturbed area may aiso be required.

5.8 Records

The appropriate sample log sheet (see SOP SA-6.3; Field Documentation) must be completed by
the site geologist/sampler. All soil sampling locations must be documented by tying in the location
~ of two or more nearby. permanent landmarks (building, telephone pole, fence, etc.) and shall be
noted the appropriate sample log sheet, site map, or field notebook. Surveying may also be
necessary, depending on the project requirements.

Test pit logs (see SOP SA-6.3; Field Documentation) shall contain a sketch of pit conditions. In
addition, at least one photograph with a scale for comparison shall be taken of each pit. Included
in the photograph shall be a card showing the test pit number. Boreholes, test pits and trenches
shall be logged by the field geologist in accordance with SOP GH-1.5.

Other data to be recorded in the field logbook include the following:

- Name and location of job.
Date of boring and excavation.
Approximate surface elevation.
Total depth of boring and excavation.
Dimensions of pit.
Method of sample acquisition.
Type and size of samples.
Soil and rock descriptions.
~ Photographs.
Groundwater | vels.
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* Organic gas or methane levels.
» Other pertinent information, such as waste material encountered.
6.0 REFERENCES

NUS Corporation and CH2M H«II August, 1987. Compendium of Field Operatlon Methods.
Prepared for the U.S. EPA.

OSHA, Excavation, Trenching and Shoring 29 CFR 1926.650-653.
OSHA, Confined Space Entry 29 CFR 1910.146.
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1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide information on sample
preservation, packaging, and shipping procedures to be used in handling environmental samples
submitted for chemical constituent, biological, or geotechnical analysis. Sample chain-of-custody
procedures and other aspects of field documentation are addressed in SOP SA-6.3. Sample-identification
is addressed in SOP CT-04.

2.0 SCOPE
This procedure:

° Describes the appropriate containers to be used for samples depending on the analyses
to be performed, and the steps necessary to preserve the samples when shipped off site
for chemical analysis.

] Provides instruction for sample packaging and shipping in accordance with current
U.S. Department of Transportation (DOT) regulations.

3.0 GLOSSARY

Hazardous Material - A substance or material which has been determined by the Secretary of
Transportation to be capable of posing an unreasonable risk to health, safety, and property when
transported in commerce, and which has been so designated. Under 49 CFR, the term includes
hazardous substances, hazardous wastes, marine pollutants, and elevated temperature materials, as well
as materials designated as hazardous under the provisions of §172.101 and §172.102 and materials that
meet the defining criteria for hazard classes and divisions in Part 173.

- Hazardous Waste - Any substance listed in 40 CFR, Subpart D (y261.30 et seq.), or otherwise

characterized as ignitable, corrosive, reactive, or toxic (as defined by Toxicity Characteristic Leaching
Procedure, TCLP, analysis) as specified under 40 CFR, Subpart C (¥261.20 et seq.), that would be
subject to manifest requirements specified in 40 CFR 262. Such substances are defined and regulated
by EPA. :

Marking - A descriptive name, identification number, instructions, cautions, weight, specification or UN
marks, or combination thereof required on outer packaging of hazardous materials.

n.o.i - th otherwise indicated (may be used interchangeably with n.o.s.).
n.o.s. - Not otherwise specified.'
ORM - Other regulated materiai (see DOT 49 CFR 173.144).

Packaging - A receptacle and any other components or materials necessary for compliance with the

- minimum packaging requirements of 49 CFR 174, including containers (other than freight containers or

overpacks), portable tanks, cargo tanks, tank cars, and multi-unit tank-car tanks to perform a

‘containment  function in conformance with the minimum packaging requirements  of

49 CFR 173.24(a) & (b).

Placard - Color-coded, pictorial sign which depicts the hazard class symbol and name and which is
placed on the side of a vehicle transporting certain hazardous materials.
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Common Preservatives:

Hydrochloric Acid - HCI
Sulfuric Acid - H,SO,
Nitric Acid - HNO,
Sodium Hydroxide - NaOH

Other Preservatives

° Zinc Acetate
° Sodium Thiosulifate - Na23203

Normality (N) - Concentration of a solution expressed as equivalent per liter, an equivalent being the
amount of a substance containing 1 gram-atom of replaceable hydrogen or its equivalent. Thus, a
one-molar solution of HCI, containing 1 gram-atom of H, is "one normal,” whereas a one-molar solution
of H,SO,, containing 2 gram-atoms of H, is “two normal." '

Reportable Quantity (RQ) - For the purposes of this SOP, means the quantity specified in column 3 of
the Appendix to DOT 49 CFR §172.101 for any material identified in column 1 of the appendix. A spill
greater than the amount specified must be reported to the National Response Center.

Sample - A sample is physical evidence collected from a facility or the environment, which is
representative of conditions at the location and time of collection.

40  RESPONSIBILITIES

Field Operations Leader - Directly responsible for the bottling, preservation, Iabellng packaging, shipping,
and custody of samples up to and including release to the shipper.

~ Field Samplers - Respohsible for initiating the Chain-of-Custody Record (per SOP SA-6.3), implementing

the packaging and shipping requirements, and maintaining custody of samples until they are relinquished
to another custodian or to the common carrier.

5.0 . PROCEDURES
Sample identification, labeling, documentation, and chain-of-custody are addressed by SOP SA-6.3.

51 - . Sample Containers

Different types of chemicals react differently with sample containers made of various materials. For
example, trace metals adsorb more strongly to glass than to plastic, whereas many organic chemicals
may dissolve various types of plastic containers. - Attachments A and B show proper containers (as well
as other information) per 40 CFR 136. In general, the sample container shall aflow approximately 5-10
percent air space ("ullage”) to allow for expansion/vaporization if the sample warms during transport.
However, for collection of volatile organic compounds, head space shall be omitted. The analytical
laboratory will generally provide certified-clean containers for samples to be analyzed for chemical - -

~ constituents. Shelby tubes or other sample containers are generally provided by the driller for samples .

requiring geotechnical analysis. Sufficient lead time shall be allowed for a delivery of bottle orders.
Therefore, it is critical to use the correct container to maintain the integrity of the sample prior to analysis.
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Once opened, the container must be used at once for storage of a particular sample. Unused but
opened containers are to be considered contaminated and must be discarded; because of the potential
for introduction of contamination, they cannot be reclosed and saved for later use. Likewise, any unused
containers which appear contaminated upon receipt, or which are found to have loose caps or a missing
Teflon liner (if required for the container), shall be discarded.

5.2 Sample Preservation

Many water and soil samples are unstable and therefore require preservation to prevent changes in either
the concentration or the physical condition of the constituent(s) requiring analysis. Although complete
and irreversible preservation of samples is not possible, preservation does retard the chemical and
biological changes that inevitably take place after the sample is collected. Preservation techniques are
usually limited to pH control, chemical addition(s), and refrigeration/ freezing (certain biological samples
only). :

5.2.1 Qverview

‘The preservation techniques to be used for various analytes are listed in Attachments A and B. Reagents

required for sample preservation will either be added to the sampie containers by the laboratory prior
to their shipment to the field or be added in the field (in a clean environment). Only high purity reagents
shall be used for preservation. In general, aqueous samples of low-concentration organics (or soil
samples of low- or medium-concentration organics) are cooled to 4°C. Medium-concentration aqueous
samples and high-hazard organics samples are typically not preserved. Low-concentration aqueous
samples for metals are acidified with HNO,, whereas medium-concentration and high-hazard aqueous
metal samples are not preserved. Low- or medium-concentration soil samples for metals are cooled to
4°C, whereas high-hazard samples are not preserved.

The follbwing subsections describe the procedures for preparing and adding chemical preservatives.

~ Attachments A and B indicate the specific analytes which require these preservatives.

5.2.2 Preparation and Addition of Reagents

Addition of the following acids or bases may be specified for sample preservation; these reagents shall
be analytical reagent (AR) grade or purer and shall be diluted to the required concentration with
deionized water before field sampling commences. To avoid uncontrolled reactions, be sure to Add Acid
to water (not vice versa). A dilutions guide is provided below.

: , : ' Estimated
Acid/Base ‘ Dilution Concentration | Amount Required
. for Preservation

1 part concentrated HCI: 1 part.

double-distilled, deionized water 6N 5-10 mL

Hydrochloric Acid (HCI)

1 part concentrated H,SO,: 1 part
double-distilled, deionized water

Nitric Acid (HNO,) Undiluted concentrated HNO, 16N 2-5mL

400 grams solid NaOH dissolved in
870 mL double-distilled, deionized 10N 2mL
water; yields 1 liter of solution

Sulfuric Acid (H,SO,) 18N 2-5mL

Sodium Hydroxide
(NaOH)
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The amounts required for preservation shown in the above table assumes proper preparation of the
preservative and addition of the preservative to one liter of aqueous sample (assuming that the sample
is initially at pH 7, is poorly buffered, and does not contain particulate matter; as these conditions vary,
more preservative may be required). Consequently, the final sample pH must be-checked using narrow-
range pH paper, as descrlbed in the generalized procedure detailed below:

o Pour off 5-10 mL of sample into a dedicated, clean container. Use some of this sample to
check the initial sample pH using wide range (0-14) pH paper. Never dip the pH paper into
the sample; always apply a drop of sample to the pH paper using a clean stirring rod or
pipette.

° Add about one-half of the estimated preservative required to the original sample bottle. Cap
and invert gently several times to mix. Check pH (as described above) using medium
range pH paper (pH 0-6 or pH 7.5-14, as appllcable)

] Cap sample bottle and seal securely:

Additional considerations are discussed below:

. To test if ascorbic acid must be used to remove oxidizing agents present in the sampie
before it can be properly preserved, place a drop of sample on Kl-starch paper. A blue
color indicates the need for ascorbic acid addition.

If required, add a few crystéls of ascorbic acid to the sample and retest with the Kl-starch
paper. Repeat until a drop of sample produces no color on the Kl-starch paper. Then add
an additional 0.6 grams of ascorbic acid per each liter of sample volume.

Continue with proper base presérv_ation of the sample as described, generally, above.

' Samples for sulfide analysis mdst be treated by the addition of 4 drops (0.2 mL) of 2N zinc
acetate solution per 100 ml of sample.

" The 2N zinc acetate solution is made by dissolving 220 grams of zinc acetate in 870 mL of
double-distilled, deionized water to make 1 liter of solution.

The sample pH is then raised to 9 using the NaOH preservative.

e  Totest of sodium thiosulfate must be added to remove residual chiorine from a sample, test
the sample for residual chlorine using a field test kit especially made for this purpose.

_ If residual chlorlne is present,'add 0.08 grams of sodlum thiosulfate per liter of sample to
remove the residual chlorine.

Continue with proper acidification of the sample as de‘s'cribed, generally, above.
For biological samples, 10% buffered formalin or isopropanol may also be required for preservation.

Questions regarding preservation requirements should be resolved through communication with the
laboratory before sampling begins. -
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53 . Field Filtration

At times, field-filtration may be required to provide for the analysis of dissolved chemical constituents.
Field-filtration must be performed prior to the preservation of samples as described above. General
procedures for field filtration are described below: -

° The sample shall be filtered through a non-metallic, 0.45-micron membrane filter,
immediately after collection. The filtration system shall consist of dedicated filter canister,
dedicated silicon tubing, and a peristaltic pump with pressure or vacuum pumping squeeze
action (since the sample is filtered by mechanical peristalsis, the sample travels only
through the tubing). '

° To perform filtration, thread the silicon tubing through the peristaitic pump head. Attach the
filter canister to the discharge end of the silicon tubing (note flow direction arrow); attach
the aqueous sample container to the intake end of the silicon tubing. Turn the peristaltic
pump on and perform filtration. ' '

° Continue by preserving the filtrate (contained in the filter canister), as applicable and
generally described above.

5.4 Sample Packaging and Shipping

Samples collected for shipment from a site shall be classified as either environmental or hazardous
material samples. Samples from drums containing materials other than Investigative Derived Waste (IDW)

and samples obtained from waste piles or bulk storage tanks are generally shipped as hazardous
materials. A distinction must be made between the two types of samples in order to:

] Determine appropriate procedures for transportation of samples (if there is any doubt, a
sample shall be considered hazardous and shipped accordingly.)

] Protect the health and safety of transport and laboratory personnel receiving the samples
(special precautions are used by the shipper and at laboratories when hazardous materials
are received.)

Detailed procedures for packaging environmental and hazardous material samples are outlined in the
remainder of this section.

541 Environmental Samples
Environmental samples are packaged as follows:

[ ] Place sample container, properly identified and with lid securely fastened in a plastic bag
- (e.g. Ziploc baggie), and seal the bag.

° Place sample in a cooler constructed of sturdy material which has been lined with a large,
plastic (e.g. "garbage” bag).

L Pack with enough noncombustible, absorbent, cushioning materials such as vermiculite
' (shoulders of bottles must be iced if required) to minimize the possibility of the container
breaking.
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] If cooling is required (see Attachments A and B), double-bag ice in Ziploc baggies and

place around container shoulders, and on top of absorbent packing material (minimum of
8 pounds of ice for a medium-size coaler). '

° Seal (i.e., tape or tie top in knot) large liner bag.

] The original (top, signed copy) and extra carbonless copies of the COC form shall be
placed inside a large Ziploc-type bag and taped inside the lid of the shipping cooler. If
multiple coolers are sent but are included on one COC form, the COC form shouid be sent
with the first cooler. The COC form should then state how many coolers are included with
that shipment.

] Close and seal outside of cooler as described in SOP SA-6.3. Signed custody seals must
be used. ' :

Coolers must be marked as containing “Environmental Samples.” The appropriate side of the container
must be marked “This End Up" and arrows placed appropriately. No DOT marking or labeling is
required; there are no DOT restrictions on mode of transportation.

5.4.2 Determination of Shipping Classification for Hazardous Material Samples

Samples not determined to be environmental samples, or sampies known or expected to contain
hazardous materials, must be considered hazardous material sampies and transported according to the
requirements listed below.

5.4.2.1 " Known Substances

If the substance in the sample is known or can be identified, package, mark, label, and ship according
to the specific instructions for that material (if it is listed) in the DOT Hazardous Materials Table,
- 49 CFR 172.101. (DOT Guide for shippers can be found in Attachment D of this document.)

To determine the proper shipping name, use the following steps to help locate the shipping name on the
Hazardous Materials Table, DOT 49 CFR 172.101.

1. Look first for the chemical or technical name of the material, for example, ethyl alcohol.
Note that many chemicals have more than one technical name, for example,
perchloroethylene (not listed in 172.101) is listed as tetrachloroethylene (listed 172.101).
It may be useful to consuit a chemist for all possible technical names a material can have.
If your material is not listed by its technical name, then . . .

2. Look for the chemical family name. For example, pentyl alcohol is not listed but the
chemical family name is: alcohol, n.o.s. (not otherwise specified). If the chemical family
. name is not listed, then . .. .

3. Look for a generic name based on end use. For example, Paint, n.o.s or Fireworks, n.o.s.
If a generic name based on end use is not listed, then.. . .

4, Look for a generic family name based on end use, for example, drugs, n.o.s. or cosmetics,

* " n.o.s. Finally, if your material is not listed by a generic family name but you suspect or

know the material is hazardous because it meets the definition of one or more hazardous
classes, then . . . '
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5. You will have to use the general hazard class for a proper shipping name. For example,
Flammable Liguid, n.o.s, or Oxidizer, n.o.s. . )

5422 Unknown Substances

For samples of hazardous substances of unknown content, select the approbriate transportation category
according to the DOT hazardous materiais classification of a material having more than one hazard. This
procedure is outlined in DOT Regulation 49 CFR 173.2a. (This can be found in Attachment C of this
SOP.) '

The correct shipping classification for an unknown sample is selected through a process of elimination,
as outlined in DOT Regulation 49 CFR 172.101(c)(11). By using the provisions in this paragraph, the
proper shipping name and description will be determined. A step-by-step guide is provided by the
Dep,artment of Transportation (DOT) and can be found in Attachment D of this SOP.

5.4.3 Packaging and Shipping of Samples Classified as Flammable quuid (or Solid)

5.4.3.1 Packaging

Applying the word "flammable" to a sample does not imply that it is in fact lammable. The word
prescribes the class of packaging according to DOT regulations.

1. Containerize sample as required (see Attachments A and B). To prevent leakage, fill
*container no more than 90 percent full. Seal lid with teflon tape or wire. .

2. Complete sample label and attach securely to sample container.

3. Seal container and place in 2-mil-thick (or thicker) polyethylene bag (e.g., Ziploc baggie),
one sample per bag. Position sample identification label so that it can be read through
bag. Seal bag.

4. For soil jars, place sealed bag inside metal can (available from laboratory or laboratory
supplier) and cushion it with enough noncombustible, absorbent material (for example,
_ vermiculite or diatomaceous earth) between the bottom and sides of the can and bag to
prevent breakage and absorb leakage. Pack one bag per can. Use clips, tape, or other
positive means to hold can lid securely, tightly and permanently. Mark can as indicated in
Paragraph 1 of Section 5.3.4.2, below. Single 1-gallon bottles do not need to be placed in

metal cans. '

5. Place one or more metal cans (or a single 1-gallon bottle) into a strong outside container,
such as a metal picnic cooler or a DOT-approved fiberboard box. Surround cans (or bottle)
with noncombustible, absorbent cushioning materials for stability during transport.  The

. absorbent material should be able to absorb the entire contents of the contamer Mark
container as indicated in Paragraph 2 below.

' 5.432 . Marking/Labeling

1. Use abbreviations only where specified. Place the following information, either hand-printed
g or in label form, on the metal can (or 1-gallon bottle):

Laboratory name and address.

019611/P
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° Proper shipping name from the hazardous materials table (DOT Regulé-
tion CFR 49 172.101). Example: "Flammable Liquid, n.o.s. UN1983" or “Flammable
Solid, n.o.s. UN1325." This will include packing group (see Section 5.3.4.2, No. 2.)

Not otherwise specified (n.o.s) is not used if the flammable liquid (or solid) is identified. If
identified, the name of the specific material is listed before the category (for example,
Acetone, Flammable Liquid), followed by its appropriate UN number found in the DOT
Hazardous Materials table (49 CFR 172.101).

2. Determine packing group. The packing group is part of the proper shipping name and
must be included on the shipping papers in the description section.

L Most Hazardous
. Medium Hazard
lll.  Least Hazardous

The packing group will be listed in the hazardous materials table, column 5.

3. Place all information on outside shipping container as on can (or bottle), specifically:
° Proper shipping name
° UN or NA number
° Proper label(s)
®

Addressee and sender

Place the following labels on the outside shipping container: “Cargo Aircraft Only" and DOT
label such as: "Flammable Liquid" (or "Flammable Solid"). "Dangerous When Wet" label
shall be used if the Flammable Solid has not been exposed to a wet environment.
“Laboratory Samples" and “THIS SIDE UP" or "THIS END UP" shall also be marked on the
top of the outside container, and upward-pointing arrows shall be placed on all four sides
of the container.

5.4.3.3 Shipping Papers

1. Use abbreviations only where specified. Complete the carrier-provided bill of lading and
sign certification statement. Provide the following information in the order listed (one form
may be used for more than one exterior container):

] Proper shipbing name. (Example: "Flammable Liquid, n.o.s. UN1993" or "Flammable
Solid, n.o.s. UN1325 Packing Group |, II, III).

] “Limited Quantity” (or "Ltd. Qty."). (See No. 3, below.)

° "Cargo Aircraft Only."

° Net weight (wt) or net volume (vol), just before or-just after “Flammable Liquid, n.o.s.”
or "Flammabile Solid, n.o.s.,” by item, if more than one metal can is inside an exterior

container.

. “Laboratory Samples” (if applicable).
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2. Include Chain-of-Custody Record properiy executed in outside container; use custody
seals.

3. “Limited Quantity" means the maximum amount of a hazardous material for which there is
a specific labeling or packaging exception (DOT CFR 49 171.8). This may mean that
packages are exempted from labeling requirements. To determine if your sample meets
the Limited Quantity Exception, refer to DOT Regulation CFR 49 Subpart C 173.50 through
173.156. First, determine the proper classification and shipping name for the material; then
refer to the exception requirements for that particular class of material beginning with
173.50.

Example: "Flammable Liquid n.o.s. UN1993 Packing Group 1.“ The outer package can
‘weigh no more than 66 pounds gross weight. The inner package or container can weigh
no more than 0.1 gallon net capacity for each container. '

To determine whether the material can be shipped as a "Limited Quanttty " you must check
the specific requirement for that class of material.

5434 Transportation

1. The majority of unknown hazardous substance samples will be classified as flammable
liquids. The samples will be transported by rented or common carrier truck, railroad, or
express overnight package services. Do not transport samples on any passenger-carrying
air transport system, even if the system has cargo-only aircraft. DOT regulations permit
regular aidine cargo-only aircraft, but difficulties with most suggest avoiding them. Instead,
ship by airline carriers that carry only carqo.‘ If unsure of what mode of transportation to
use, consult the FOL or Project Manager.

2. For'transp,ort by government-owned vehicle, including aircraft, DOT regulations do not
apply. However, procedures described above, with the exception of execution of the bill
of lading with certification, shall still be followed.

3. Use the hazardous materials shipping check list (Attachment E) as a guidance to ensure
’ . that all sample-handling requirements are satisfied.

4. In some cases, various materials may react if they break during shipment. To determine
if you are shipping such materials. refer to the DOT compatibility chart in Attachment F.

5.5 Shipment of L'rlhium Batteries

Monitoring well data are analyzed using either the Hermit SE 1000 or the Hermit SE 2000 environmental
data logger. These instruments are powered by lithium batteries. The Department of Transportation has
determined that lithium batteries are a hazardous material and are to be shipped using the following
information:

1 Note: If you are unsure as how to ship the sample (hazardous or environmental sample),

contact the FOL or Project Manager so that-a decision can be made as to the proper
shipping practices. The DOT penalties for improper shipment of a hazardous material are
stringent and may include a prison term for intentional violations.
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¢

L Product Designation
- Hermit SE 1000
- Hermit SE 2000

° DOT Proper Shipping Name _
- Lithium batteries, contained in equipment, UN3091

° Classification or Division
- Class 9 )

Shipment of equipment containing lithium batteries must be accompanied by shipping papers completed
as indicated in Attachment G. The instrument will be shipped by Federal Express as a Hazardous
Material. Place the instrument in the same container in which it was received. This container or case
.is a DOT-approved shipping container. For Federal Express procedures to ship hazardous materials,
call 1-800-238-5355, extension 922-1666. In most cases, the return shipping papers and DOT labels will .
be shipped to you from the company warehouse or the vendor. An example of the types of labels used
for shipment and the wording are shown in Attachment G. These labels will be attached to the outside
container with the following wording: ’

e  Lithium Batteries Contained in Equipment
- UN-3091
- Shipped Under CA-9206009
6.0 - REFERENCES

American Public Health Association, 1981. Standard Methods for the Examination of Water and
Wastewater, 15th Edition. APHA, Washington. D.C.

U.S. Department of Transportation, 1993. Hazardous Materials Regulations, 49 CFR 171-177.

U.S. EPA, 1984. "Guidelines Establishing Test Procedures for the Analysis of Pollutants under Clean
Water Act." Federal Register, Volume 49 (209), October 26, 1984, p. 43234.

U.S. EPA, 1979. Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020, U.S. EPA-
EMSL, Cincinnati, Ohio. A
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ATTACHMENT A

GENERAL SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS

Sample Type and Concentration Container! Sample Size | Preservation? Holding Time?
WATER
. . Cool to 4°C 19)
VvOC Low | Borosilicate glass 2x40mL HClto < 2 14 days
) Extractables (Low  2x2 Lor 4x1 L 7 days to extraction;
Organics SVOCs and Amber giass Cool to 4°C 40 days after
(GC&GC/MS) | pesticide/PCBS) extraction
A Extractables {Medium 2x2 L or 4x1 L 7 days to extraction; | .
SVOCs and Amber glass None 40 days after
pesticide /PCBs) . extraction
Metais Low | High-density polyethylene 1L HNO, to pH ‘<2 : af'ﬂy:l)mns (Hg-28
) Medium | Wide-mouth glass 16 oz. None 6 months
Inorganics
Cyanide Low | High-density polyethylene 1L ::8}:;" 14 days
Cyanide Medium | Wide-mouth glass 16 oz. None 14 days
Organic/ High Hazard Wide-mouth glass " 8oz None 14 days
Inorganic
SOIL
voC Wide-rr.\outh glass with 2x 4oz Cool to 4°C 14 days
teflon liner
) Extractables (Low 14 days to extraction;
Organics SVOCs and Wide-mouth glass 8 oz. Cool to 4°C 40 days after
(GC&GC/MS) | pesticides/PCBs) extraction
Extractables  (Medium 14 days to extraction;
SVOCs and Wide-mouth glass 8 oz. Cool to 4°C 40 days after
pesticides/PCBs) extraction
6 months
Inorganics Low/Medium Wide-mouth glass 8 oz. Cool to 4°C (Hg - 28 days)
. Cyanide (14 days)
Organic/ High Hazard Wide-mouth glass 8 oz. None NA
Inorganic
7 days until
Dioxin/Furan | All Wide-mouth glass 40z None extraction;
-40 days after
extraction
7 days until
TCLP All Wide-mouth glass 8 oz. None preparation; analysis
. as per fraction
AR
Volatile - : Charcoal tube - 7 cm . 5 days
Low/Medium 100 L air ol to 4°C
Organics / long, 6 mm OD, 4 mm ID : Co recommended

M All glass containers should have Teflon cap liners or septa.
@  See Attachment E. Preservation and maximum holding time allowances per 40 CFR 136.
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ATTACHMENT B

ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES

Parameter Number/Name Container(" Preservation®® Maxm_;_lijrl;]ne:joldmg
INORGANIC TESTS:
Acidity P, G Cool, 4°C 14 days
Alkalinity P, G Cool, 4°C 14 days
Ammonia - Nitrogen P, G Cool, 4°C; HZSO‘ topH 2 28 days
Biochemical Oxygen Demand (BOD) P, G Cool, 4°C 48 hours
Bromide P, G None required 28 days
Chemicai Oxygen Demand (COD) P.G Cool, 4°C; H,50, to pH 2 28 days
Chloride P.G None required 28 days
Chlorine, Total Residual P, G None required .Analyze immediately
Color P, G Cool, 4°C- 48 hours
G, o s Arei S
Fluoride P None required 28 days
Hardness P,G :?S%:foppzzz' 6 months
Total Kjeldahl and Organic Nitrogen P, G Cool, 4°C; H,S0, to pH 2 28 days
Nitrate - Nitrogen P.G - None required 48 hours
Nitrate-Nitrite - Nitrogen P.G Cool, 4°C; H,S0, to pH 2 28 days
Nitrite - Nitrogen P.G Cool, 4°C 48 hours
Qil & Grease G Cool, 4°C; H,50, to pH 2 28 days
Total Organic Carbon (T OC) P, G 2;02" 4°Ci HCl or H,804 10 | 58 gays
Orthophosphate P.G Filter immediately; 48 hours
Cool, 4°C
Oxygen, Dissolved-Probe G Bottle & top | None required Analyze immediately
Oxygen, Dissolved-Winkler G Bottle & top | Fix on site and store in dark | 8 hours
Phenois G Cool, 4°C; H,SO, to pH 2 28 days
Phosphorus, Total P, G Cool, 4°C: H,S0, to pH 2 28 days
Residue, Total P,.G Cool, 4°C 7 days
Residue, Filterable (TDS) P. G Cool, 4°C 7 days
Residue, Nonfilterable (TSS) P.G Cool, 4°C 7 days
Residue, Settleable P, G Cool, 4°C 48 hours
" | Residue, Volatile (Ash Content) P;G Cool, 4°C 7 days
Silica P Cool, 4°C 28 days
Specitic Conductance P.G Cool, 4°C 28 days
Sulfate P, G Cool, 4°C 28 days
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ATTACHMENT B

ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,

AND HOLDING TIMES

PAGE TWO . _
. . -Maximum Holdin
Parameter Number/Name Container(" Preservation®® Time® 9
INORGANIC TESTS (Cont'd): .
Cool, 4°C; add zinc acetate
Sulfide P.G plus sodium hydroxide to 7 days
pH9
Sulfite P, G None required Analyze immediately
Turbidity P, G Cool, 4°C 48 hours
METALS:"
Chromium Vi (Hexachrome) P, G Cool, 4°C 24 hours
Mercury (Hg) P, G HNO, to pH 2 28 days
Metals, except Chromium V| and P.G HNO, to pH 2 6 months
Mercury
ORGANIC TESTS:®
Purgeable Halocarbons G, Teflon-lined | 4°C; 0.008% Na,$,0,% | 14 days
septum . 3
; G, Teflon-lined | Cool, 4°C; 0.008% Na,S,0,%
P ble Ar tic Hyd ' 2 3 14 da
urgeal e. omatic Hydrocarbons septum HC! to pH 2 o ys
i itri G, Teflon-lined | Cool, 4°C; 0.008% Na,S,0,"
Acrolein and Acrytonitril ' . 3 14 da
crotel ylonitrile septum adjust pH to 4-Saa°’ ye
(1) G, Teflon-lined o ® | 7 days until extraction;
Phenols' cap Cool, 4°C; 0.008% Na,S,0, 40 days after extraction
Benzidines!!" 12 G. Tef;:;-lmed Cool, 4°C: 0.008% Na,S,0,7 | 7 days until extraction!™
m G, Teflon-lined 40 7 days until extraction;
Phthalate esters cap Cool, C. 40 days after extraction
Nitrosamines( ! (14 G, Teflon-lined | Cool, 4°C; store in dark; 7 days until extraction;
: cap 0.008% Na,S,0, 40 days after extraction
(1 G, Teflon-lined Cool. 4°C 7 days until extraction;
PCBs cap ! 40 days after extraction
Nitroaromatics & Isophorone!!! G, Teflon-lined | Cool, 4°C; 0.008% 7 days until extraction;
! P cap Na,S,0,%; store in dark 40 days after extraction
Polynuciear Aromatic Hydrocarbons G, Teflon-lined | Cool, 4°C; 0.008% 7 days until extraction;
(PAHSs)!TH4 ‘cap Na,S,0,%; store in dark 40 days after extraction
e G, Teflon-lined o & | 7 days until extraction;
Haloethers' cap Cool, 4°C; 0.008% Na,S,0, 40 days after extraction
A {1 G, Teflon-lined or. m | 7 days until extraction;
Dioxin/Furan (TCDD/TCDF) cap Cool, 4°C; 0.098% Na,$,0, 40 days after extraction
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ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
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PAGE THREE
Parameter Number/Name Container") Preservation(®®) Maxm-}:rr:‘net-ioldlng
RADIOLOGICAL TESTS:
| 1-5 Alpha, beta and radium | P, G I HNO, to pH 2 l 6 months l

(1) Polyethylene (P): generally 500 mi or Glass (G): generally 1L

(2) Sample preservation should be performed immediately upon sampie collectlon For composite chemical samples
each aliquot should be preserved at the time of collection. When use of an automated sampler makes it impossible
to preserve each aliquot, then chemical samples may be preserved by maintaining at 4°C until compositing and
sample splitting is compieted.

(3) When any sampie is to be shipped by common carrier or sent through the United States Mail, it must comply with
the Department of Transportation Hazardous Materials Regulations (49 CFR Part 172).

(4) Samples should be analyzed as soon as possible after collection. The times listed -are the maximum times that
samples may be held before analysis and still be considered valid. Sampies may be heid for longer periods only if
the permittee, or monitoring taboratory, has data on file to show that the specific types of samples under study are
stable for the longer periods, and has received a variance from the Regional Administrator.

(5) Should only be used in the presence of residual chiorine.

(6) Maximum hoiding time is 24 hours when sulfide is present. Optionally, all samples may be tested with lead acetate
paper before pH adjustments are made to determine if sulfide is present. lf sulfide is present, it can be removed by
the addition of cadmium nitrate powder until a negative spot test is obtained. The sample is filtered and then NaOH
is added to pH 12.

(7) Samples should be filtered immediately on site before adding preservative for dissolved metals.

(8) Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds.

(8) Sample receiving no pH adjustment must be analyzed within 7 days of sampling.

(10) . The pH adjustment is not required if acroiein will not be measured. Samples for acrolein receiving no pH
adjustment must be analyzed within 3 days of sampling.

(11) When the extractable analytes of concern fall within a single chemical category, the specmed preservative and
maximum holding times should be observed for optimum safeguard of sample integrity. When the analytes of
concern fall within two or more chemical categories, the sample may be preserved by cooling to 4°C, reducing
residual chiorine with 0.008% sodium thiosulfate, storing in the dark, and adjusting the pH to 6-9; samples preserved
in this manner may be held for 7 days before extraction and for 40 days after extraction. Exceptions to this optional
preservation and holding time procedure are noted in footnote 5 (re: the requirement for thiosulfate reduction of
residual chlorine) and footnotes 12, 13 (re: the analysis of benzidine).

(12) 1 2—diphenyithydrazine is likely to be present, adjust the pH of the sample to 4.0+0.2 to prevent rearrangement to

benzidine.

(13) Extracts may be stored up to 7 days before analysis if storage is conducted under an inert (oxidant-free)
atmosphere.

(14) For the analysis of dlphenylmtrosamme add 0.008% Na,$,0, and adjust pH to 7-10 with NaOH within 24 hours ot
sampling.

(15) The pH adjustment may be perfcrmed upon receipt at the laboratory and may be omitted if the samples are
extracted within 72 hours of collection. For the analysis of aldrin, add 0.008% Na,S,0,.
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*

10.
11.
12.
13.
14.
15.
16.
If a méterial has or meets the criteria for more than one hazard class, use the precedence of hazardous

table on the following page for Classes 3 and 8 and Divisions 4.1, 4.2, 4.3, 5.1, and 6.1. The following table
ranks those materials that meet the definition of Classes 3 and 8 and Divisions 4.1, 4.2, 4.3, 5.1, and 6.1.

ATTACHMENT C
DOT HAZARDOGS MATERIAL CLASSIFICATION
(49 CFR 173.2a)
Radioactive material (except a limited quantity)
Division 2.3, Poisonous Gases |
Division 2.1, Flammable Gas
Division 2.2, Nonflammable gas

Division 6.1, Poisonous Liquids, Packing Group 1 (poison by inhalation only)

Division 4.2, Pyrophoric Material

Division 4.1, Self-Reactive Material

Class 3, Flammable Liduids"

Cléss 8, Corrosive Material

bivision 4.1, Flammable Solid*

Division 4.2, Spontaneously Combustible Materials*

Divisfion.4.3, Dangerous When Wet Materials*

Division 5.1, Oxidizers*

Division 6.1, Poisonous Liquids or Solids (other than Packing Group 1)*

Combustible liquid

Class 9, Miscellaneous Hazardous Materials

019611/P

Brown & Root Environmental



[BIUBWIUOJIAUT JOOH 9 UMOIE

d/119610

PRECEDENCE OF HAZARb TABLE

{Hazard Class and Packing Group)

" (panunuo)) 9 INIWHOVLLY

S ol IRPRS IR S AT B I B A AR IR O N B O O
' (Dermal) | (Oral) (Liquid) | (Solid) | (Liquid) | (Solid) | (Liquid) | (Solid)
3 I : ‘ , 3] 3 3 3 3 o 3 1o 3 e}
3 I : 1 3 3 3 3 8 @ 3 fe 3 te
3 In 6.1 6.1 6.1 3 8 (e 8 @ 1. 3 o
4.1 [ 4.2 43 5.1 4.1 4.1 6.1 6.1 4.1 4.1 “’ 8 @ 41 |. 4.1
4.1 ne 42 | 43 | s 4.1 4.1 6.1 6.1 6.1 4.1 fe '8 (@ 8 o 4.1
42 I 43 5.1 4.2 4.2 6.1 6.1 42 4.2 S 8 fe) 42 | W 4.2
4.2 i -] a3 51 42 42 6.1 6.1 6.1 42 o 8 te 8 te 42
43 | , 51 43 43 6.1 43 43 43 43 4.3 43 43 43 43
4.3 1 . 5.1 43 43 61 43 43 43 8 8 8 43 | 43 43
43 i 51 43 43 6.1 61 | 61 43 8 8 | 8 8 43 43
5.1 ’ 5.1 51 51 5.1 51 | 5. 5.1 5.1 5.1 5.1
5.1 I 6.1 5.1 5.1 5.1 8 8 8 5.1 5.1 5.1
5.1 mw o _ ’ 6.1 6.1 61 | 51 8 8 8 8 5.1 5.1
61 |1 Dermal|{ | 8 6.1 6.1 6.1 6.1 6.1
6.1 I, Oral 8 6.1 6.1 61 | .61 6.1
6.1 lnha'lgﬁon 8 | 61 6.1 6.1 61 | 61°
6.1 | I, Dermal 8 | 6.1 8 6.1 61 | 61
6.1 Il, Oral 8 8 8 6.1 6.1 6.1
6.1 i ) , 8 8 8 8 8 8

W There are at present no established criteria for determining Packing Groups for liquids in Division 5.1. At present, the degree of hazard is to be assessed
by analogy with listed substances, allocating the substances to Packing Group |, Great; Group (I, Medium; or Group Iil, Minor Danger.

®  Substances of Division 4.1 other than self-reactive substances.

I Denotes an impossible combination.

i@ For pesticides only, where a material has the hazards of Class 3, Packing Group Hll, and Division 6.1, Packing Group lll, the primary hazard Is Division 6.1,
Packing Group Hll.
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ATTACHMENT D
GUIDE FOR HAZARDOUS MATERIALS SHIPPERS
USE OF GUIDE - This guide is presented as an aid to shippers of hazardous materials. It does not contain or
refer to all of the DOT requirements for shipping hazardous materials. For specific details, refer to all of the
DOT requirements for shipping hazardous materials, as provided in the Code of Federal Regulations (CFR)
Title 49, Transportation, Parts 100-199.

The following is offered as a step-by-step procedure to aid in compliance with the applicable DOT regulations.

STEP 1 - DETERMINE THE PROPER SHIPPING NAME. The shipper must determine the proper shipping

name of the materials as listed in the Hazardous Materials Table, 49 CFR 172.101, Column (2).

STEP 2 - DETERMINE THE HAZARD CLASS OR CLASSES.
a. Refer to the Table, 49 CFR 172.101, Column (3), and locate the hazard class of the material.

b. If more than one class is shown for the proper shipping name, determine the proper class by

definition.
c. If the materiais have more than one hazard, classify the material based on the order of hazards in
49 CFR 173.2.

STEP 3 - SELECT THE PROPER IDENTIFICATION NUMBERS.
' a. Refer to the Table, 49 CFR 172.101, Column_(3a), and select the Identrflcatlon Number (ID) that
corresponds to the proper shipping name and hazard class.
b. Enter the ID number(s) on the shipping papers and display them, as required, on packagings,
placards and/or orange panels.

STEP 4 - DETERMINE THE MODE(S) OF TRANSPORT TO ULTIMATE DESTINATION.
a. As a shipper, you must assure yourself that the shipment complies with various modal
' requirements.
b. The modal requirements may affect the following: (1) Packaging; (2) Quantity per Package;
(8) Marking; (4) Labeling; (5) Shipping Papers; and (6) Certification.

STEP 5 - SELECT THE PROPER LABEL(S) AND APPLY AS REQUIRED.
a. Refer to the Table, 49 CFR 172.101, Column (4) for required labels.
b. For details on labeling refer to (1) Additional Labels, 49 CFR 172.402; (2) Placement of Labels,
49 CFR 172.406; (3) Packagings (Mixed or Consolidated),49 CFR 172.404(a) and (h); (4) Packages
. Containing Sampies, 49 CFR 172.402(h); (5) Radioactive Materials, 49 CFR 172.403; and
(6) Authorized Label Modifications, 49 CFR 172.405. A '

STEP 6 - DETERMINE AND SELECT THE PROPER PACKAGES.

a. Refer to the Table, 49 CFR 172.101, Column (5a) for exceptions and Column (5b) for specification
packagings. Consider the following when selecting an authorized package: Quantity per Package;
Cushioning Material, if required; Proper Closure and Reinforcement; Proper Pressure; Outage; etc.,

, as required. '
b. If packaged by a prior shipper, make sure the packaging is correct and in proper condition for
‘ transportation. .
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ATTACHMENT D (Continued)
GUIDE FOR HAZARDOUS MATERIALS SHIPPERS

STEP 7 - MARK THE PACKAGING (INCLUDING OVERPACKS).
a. Apply the re_qwred markings (49 CFR 172.300); Proper shipping name and ID number, when
required (49 CFR 172.301); Name and address of Consignee or Consignor (49 CFR 172.306).
b. For details and other required markings, see 49 CFR 172.300 through 172.338.

STEP 8 - PREPARE THE SHIPPING PAPERS.
a. The basic requirements for preparing shipping papers include Proper Shlppmg Name; Hazard
Class; ID Number; Total Quantity; Shipper's Certification; and Emergency Response Telephone
Number.

b. Make all entries on the shipping papers using the information required and in proper sequence
(49 CFR 172.202).

STEP 9 - CERTIFICATION.
a. Each shipper must certify by printing (manually or mechanically) on the shipping papers that the
materials being offered for shipment are properly classified, described, packaged, marked and

labeled, and in proper condition for transportation according to the applicable DOT Regulations
(49 CFR 172.202).

STEP 10 - LOADING, BLOCKING. AND BRACING. When hazardous materials are loaded into the transport

vehicle or freight container, each package .must be loaded, blocked, and braced in accordance with the
requirements for mode of transport.

a. If the shipper loads the freight container or transport vehicle, the shipper is responsible for the
proper loading, blocking, and bracing of the materials.
b. If the carrier does the loading, the carrier is responsible.

STEP 11 - DETERMINE THE PROPER PLACARD(S). Each person who offers hazardous materials for

transportation must determine that the placarding requirements have been met.
a. For Highway, unless the vehicle is already correctly placarded, the shipper must provide the
required placard(s) and required ID number(s) (49 CFR 172.506).

b. For Rail, if loaded by the shipper, the shipper must placard the rail car if placards are required
(49 CFR 172.508).

c. For Air and Water shipments, the shipper has the responSIblllty to apply the proper placards.

STEP 12 - HAZARDOUS WASTE /HAZARDOUS SUBSTANCE.

a. If the material is classed asa hazardous waste or hazardous substance, most of the above steps
will be applicable.

b. Pertinent Environmental Protection Agency regulations are found in the Code of Federal
Regulations, Title 40, Part 262.

As a final check and before offering the shipment for transportation, visually inspect your shipment. The
shipper should ensure that emergency response information is on the vehicle for transportation of
hazardous materials.

NOTE: This material may be reproduced without special permission from this office.

. Revised March 1995.
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ATTACHMENT E
HAZARDOUS MA.TEFll.ALS SHIPP_ING CHECK LIST
PACKAGING
1. Check DOT 173.24 for appropriate type of package for hazardous substance.
2. Check for container integrity, especially the closure.
3. Check for sufficient absorbent material in packagev.‘
4. Check f-or'sample tags and log sheets for eac‘h sample and for chain-of-custody record.
SHIPPING PAPERS
1. Check that entries contain only approved DQT abbreviations.
2. Check that entries are in English.
3. Check that hazardous rﬁaterial entries are specially marked to differentiate them from any
nonhazardous materials being sent using same shipping paper.
4, Be careful that all hazardous classes are shown for multiclass materials.
5. Check total amounts by weight, quantity, or 6ther measures used.
6. Check that any limited-quantity exemptions are so designaged on the shipping paper.
7. Check that certiﬁi:ation is signed by shipper.
8. Make certain driver signs for shipment.
RCRA MANIFEST
1. Check that approved state/federal manifests are prepared. A
2. | Check that transporter has the following: valid EPA identification number, valid driver's license,
valid vehicle registration, insurance protection, and proper DOT labels for materials being shipped.
3. Check that destination address is correct.
4 Check that driver knows where shiprhent is going.
. 5.-  Check that the driver is aware of emergency procedures for spills and accidents.
‘6. Make certain driver signs for shipment.
7. Méke certain one copy of executed manife;st and shipping document is retained by shipper.
Brown & Root Environmental
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ATTACHMENT F

DOT SEGREGATION AND SEPARATION CHART

23 2.3 6.1
. gas | gas liquids 8
1.1- ) : Zone | Zone PG-l liquids
Class or Division Notes| 1.2 | 1.3]14]15]16]|21]22]| A* B* 3 |41]42|43| 5.1] 5.2 |2Zone A* only

Explosives . ............. t1and 1.2} A * * * * *| X | X X X X| X1 X{ X X1]X X X
ExplOSiVES . . ... ...t .13 I LI O R N I x | x | x x| x| x| x X X
Explosives .................... 14 * * * * *10 (o) 0] o} o) (0] o]
Very insensitive explosives .. ...... 1.5] A * * * * * X1 X X X X X X | X X X X X
Extrernely insensitive explosives . ... 1.6 * * - * *
Flammable gases . . ............. 2.1 X X1 O] X X 0 (0]
Non-toxic, non-flammable gases . . . . 2.2 X X
Poisonous gas - Zone A** . ...... 23 x| x|]o] x X X x|'x| x] x| x X
Poisonous gas - Zone B** .. .. ... 23 X X (0] X o] oOJ]OoO|JO]O]O}O 0
Flammable liquids . .............. 3 X X10] X X o] o} X
Flammable solids . . ............. 4.1 X X X (0] X 0
Sponianeously combustible materials 4.2 X X1 O]} X X (0] X X
Dangerous-when-wet materials . . . .. 43 X X X X o X o]
OXIdIZers .. ................... sif A | x | x X x| oo X o)
Organic peroxides .............. 5.2 X X X X o] X 0
Poisonous liquids PG | - Zone A** .. 6.1 X X|10] X o] X X X1 X | X X X
Radioactive materials ............. 7 X X o]
Corrosive liquids ................ 8 - X X] O] X X (o] oO|jx|J]Oo|JoOo]|]oO X

No entry means that the materials are compatible (have no restrictions).

X These materials may not be loaded, transported, or stored together in the same vehicle or facility.

O The materials may not be loaded, transported, or stored together in the same vehicle or facility unless they are separated for 4 feet on all sides.

* Check the explosives compatibility chart in 49 CFR 179.848(f).

A Ammonium nitrate fertilizers may be stored with Division 1.1 materials. .
** Denotes inhalation hazardous for poisons; consuit field team leader or project manager if you encounter a material in this class before shipment.
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. : WARNING Q
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1.0 PURPOSE

The purpose of this Standard Opefating Procedure (SOP) is to identify and designate the field data
record forms, logs and reports generally initiated and maintained for documenting Brown & Root

Environmental field activities. 45
W
2.0 SCOPE e

A
Py

C 95
Documents presented within thisgprocedure - (or equivalents) shall be used for all Brown & Root’

Environmental field activities, as apgplicable. Other or additional documents may be required by specific
client contracts. '

3.0 GLOSSARY B
. - 2
None i
4.0  RESPONSIBILITIES

Project Manager - The Project Manfager is responsible for obtaining hardbound, controlled-distribution
logbooks (from the appropriate souii}ce), as needed. In addition, the Project Manager is responsible for
placing all forms used in site activities (i.e., records, field reports, and upon the comptetion of field work,
the site logbook) in the project’s agntral file. .

1

Field Operationé Leader (FOL) - The Field Operations Leader is responsible for ensuring that the site
logbook, notebooks, and all apprapriate forms and field reports illustrated in this guideline (and any
additional forms required by the camtract) are correctly used, accurately filled out, and completed in the

required time-frame. &
5.0 | , PROCEDUBES i
v5.1 Site Logbo;:k ;2;
5.1.1 General g

&

The site logbook is.a hard-bound, péginated controlled-distribution record book in which all major onsite
activities are documented. At a miimum, the following activities/events shall be recorded (daily) in the
site logbook: - :

=

Fy |
All field personnel preent
Arrival /departure of site visitors
Arrival /departure of egjuipment
Start or completion ofborehole/trench/monitoring well installation or sampling activities
Daily onsite activities performed each day
‘Sample pickup information
Health and Safety issues (level of protection observed, etc.)
Weather conditions 1

g
A site logbook shall be maintained for each project. The site logbook shall be initiated at the start of the
first onsite activity (e.g., site visit orinitial reconnaissance survey). Entries are to be made for every day
that onsite activities take place whigh involve Brown & Root Environmental or subcontractor personnel.
Upon completion of the fieldwork, the site logbook must become part of the project’s central file.

' l 019611/P° Brown & Root Environmental
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The following information must, be recorded on the cover of each site logbook:

Project name

Brown & Root Environmental project number
Sequential book number

Start date
End date

t

Information recorded dally in the site logbook- need not be duplicated in other field notebooks (see

Section 5.2), but must summarize the contents of these other notebooks and refer to specific page
locations in these notebooks for detailed information (where applicable). An example of a typical site
logbook entry is shown in Attachment A.

If measurements are made at any location, the measurements and equipment used must either be
recorded in the site logbook or reference must be made to the site notebook in which the measurements
are recorded (see Attachment A).

All logbook, notebook, and log sheet entries shall be made in indelible ink (black pen is preferred). No
erasures are permitted. If an incorrect entry is made, the data shall be crossed out with a single strike
mark, and initialed and dated. At the completion of entries by any individual, the logbook pages used
must be signed and dated. The site logbook must also be signed by the Field Operations Leader at the
end of each day.

5.1.2 ' Phdtographs

When movies, slides, or photographs are taken of a site or any monitoring location, they must be
numbered sequentially to correspond to logbook entries. The name of the photographer, date, time, site
location, site description, and weather conditions must be entered in the logbook as the photographs
are taken. A series entry may be used for rapid-sequence photographs. The photographer is not
required to record the aperture settings and shutter speeds for photographs taken within the normal
automatic exposure range. However, special lenses, films, filters, and other image-enhancement
techniques must be noted in the logbook. If possible, such techniques shall be avoided, since they can
adversely affect the admissibility of photographs as evidence. Chain-of-custody procedures depend upon
the subject matter, type of film, and the processing it requires. Film used for aerial photography,
confidential information, or criminal investigation require chain-of-custody procedures. Adequate logbook
notation and receipts must be compiled to account for routine film processing. Once processed, the
slides of photographic prints shall be consecutively numbered and labeled according to the logbook

descnptlons The site photographs and associated negatives must be docketed into the project'’s central
file.

5.2 Site Notebooks

Key field team personnel may maintain a separate dedicated notebook to document the pertinent field
activities conducted directly under their supervision. For example, on large projects with multiple
investigative sites and varying operating conditions, the Health and Safety Officer may elect to maintain
a separate site notebook. Where several drill rigs are in operation simultaneously, each site geologist
assigned to oversee a rig must maintain a site notebook.

019611/P
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5.3 Sample Forms

A summary of the forms illustrated in this procedure is shown as the listing of Attachments in the Table
of Contents for this SOP. Forms may be aitered or revised for project-specific needs contingent upon
client approval. Care must be taken to ensure that all essential information can be documented.
Guidelines for completing these forms can be found in the related sampling SOP.

5.3.1 Sample Collection, Labeling, Shipment and Request for Analysis

5.3.1.1 Sample Log Sheet

Sample Log Sheets are used to record specified types of data while sampling. Attachments B-1 to B4
are examples of Sample Log Sheets. The data recorded on these sheets are useful in describing the
waste source and sample as well as pointing out any problems encountered during sampling. A log
sheet must be completed for each sample obtained, including field quality control (QC) samples.

5.3.1.2 Sample Label
A typical sample label is illustrated in Attachment BS Adhesive labels must be completed and applied
to every sample container. Sample labels can usually be obtained from the appropriate Program source

or are supplied from the faboratory subcontractor.

5.3.1.3 Chain-of-Custody Record Form

The Chain-of-Custody (COC) Record is a multi-part form that is initiated as samples are acquired and
accompanies a sample (or group of samples) as they are transferred from person to person. This form
- must be used for any samples collected for chemical or geotechnical analysis whether the analyses are
performed on site or off site. One part of the completed COC form is retained by the field crew while
the other two or three portions are sent to the laboratory. The original (top, signed copy) and extra
carbonless copies of the COC form shall be placed inside a large Ziploc-type bag and taped inside the
lid of the shipping cooler. If muitiple coolers are sent but are included on one COC form, the COC form
should be sent with the first cooler. The COC form should then state how many coolers are included
with that shipment. An example of a Chain-of-Custody Record form is provided as Attachment B-6. A
supply of these forms are purchased and stocked by the field department of the various Brown & Root
Environmental offices. Alternately, COC forms supplied by the laboratory may be used. Once the
samples are received at the laboratory, the sample cooler and contents are checked and any problems
are noted on the enclosed COC form (any discrepancies between the sample labels and COC form and
any other problems that are noted are resolved through communication between the laboratory point-of-
contact and the Brown & Root Environmental Project Manager). The COC form is signed and one of
the remaining two parts are retained by the laboratory while the last part becomes part of the samples’

corresponding analytical data package. Internai laboratory chain-of-custody procedures are documented
in the Laboratory Quality Assurance Plan (LQAP). :

53.1.4 ‘Chain-of-Custody Seal

‘Attachment B-7 is an example of a custody seal. The Custody seal is also an adhesive-backed label.
It is part of a chain-of-custody process and is used to prevent tampering with samples after they have
been collected in the field and sealed in coolers for transit to the laboratory. The COC seals are signed
and dated by the. samplers and affixed across the opening edges of each cooler containing

environmental samples. COC seals may be available from the laboratory; these seals may also be
purchased from a supplier. . :
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5.3.2 Geohydrological and Geotechnical Forms

5.3.2.1 Groundwater Level Measurement Sheet

A groundwater level measurement sheet, shown in Attachment C-1 must be filled out for each round of
water ievel measurements made at a site.

5.3.2.2 Data Sheet for Pumping Test

During the performance of a pumping test (or an in-situ hydraulic conductivity test), a large amount of
data must be recorded, often within a short time period. The pumping test data sheet (Attachment C-2)
facilitates this task by standardizing the data collection format, and allowing the time interval for coilection
to be laid out in advance.

5323 Packer Test Report Form

A packer test report form shown in Attachment C-3 must be compieted for each well upon which a
packer test is conducted following well installation.

5.3.2.4 Summary Log of Boring

During the progress of each boring, a log of the materials encountered, operation and driving of casing,
and location of samples must be kept. The Summary Log of Boring (Attachment C-4) is used for this
purpose and must be completed for each soil boring performed. In addition, if volatile organics are

monitored on cores, samples or cuttings from the borehole (using HNU or OVA detectors), these results

must be entered on the boring log (under the "Remarks® column) at the appropriate depth. The
"Remarks” column can also be used to subsequently enter the laboratory sample number and.the
concentration of a few key analytical resuits. This feature allows direct comparison of contaminant
concentrations with soil characteristics.

5.3.2.5 Monitoring Well Construction Details Form

A Monitoring Well Construction Details Form must be completed for every monitoring well piezometer
or temporary well point installed. This form contains specific information on length and type of well riser
pipe and screen, backfill, fiter pack, annular seal and grout characteristics, and surface ‘seal
characteristics. This information is important in evaluating the performance of the monitoring well,
particularly in areas where water levels show temporal variation, or where there are mulitiple (immiscible)
phases of contaminants. Depending on the type of monitoring well (in overburden or bedrock), different
forms are used (see Attachments C-5 through C-9). Similar forms are used for flush-mount well
completions. The Monitoring Well Construction Details Form is not a controiled document.

5326  TestPit Lt)g

When a test pit or trench is constructed for investigative or sampling purposes, a Test Pit Log
(Attachment C-10) must be filled out by the responsible field geologist or sampling technician.

5.3.3 Equipment Calibration and Maintenance Form

The célibration or standardization of monitoring, measuring or test equipment is necessary to assure the

proper operation and response of the equipment, to document the accuracy, precision or sensitivity of
- the measurement, and determine if correction should be applied to the readings. Some items of

. 019611/P
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equipment require frequent calibration, others infrequent. Some are calibrated by the manufacturer,
others by the user.

Each instrument requiring calibration has its own Equipment Calibration Log (Attachment D) which
documents that the manufacturer’s instructions were followed for calibration of the equipment, including
frequency and type of standard or calibration device. An Equipment Calibration Log must be maintained

for each electronic measuring device used in the field; entries must be made for each day the equipment
is used. :

54 Field Reports

The primary means of recording onsite activities is the site logbook. Other field notebooks may also be
maintained. These logbooks and notebooks (and supporting forms) contain detailed information required
for data interpretation or documentation, but are not easily useful for tracking and reporting of progress.
Furthermore, the field logbook/notebooks remain onsite for extended periods of time and are thus not
accessible for timely review by project management.

5.4.1 Wéekly Status Reports

To facilitate timely review by project management, Xeroxed copies of logbook/notebook entries may be
made for internal use. To provide timely oversight of onsite contractors, Daily Activities Reports are
completed and submitted as described below.

It should be noted that in addition to the summaries described herein, other summary reports may also
be contractually required.

542 Daily Activities Report

5.4.2.1 Description

+ The Daily Activities Report (DAR) documents the activities and progress for each day's field work. This
report must be filled out on a daily basis whenever there are drilling, test pitting, well construction, or
other related activities occurring which involve subcontractor personnel. These sheets summarize the

work performed and form the basis of payment to subcontractors (Attachment E is an example of a Daily
Activities Report). .

5.4.2.2 Responsibilities

It is the responsibility of the rig geologist to complete the DAR and obtain the driller's signature
acknowledging that the times and quantities of material entered are correct. '

54.23 @bmitta] and Approval

At the end of the shift, the rig geologist must submit the Daily Activities Report to the Field Operations
Leader (FOL) for review and filing. The Daily Activities Report is not a formal report and thus requires
no further approval. The DAR reports are retained by the FOL for use in preparing the site logbook and
in preparing weekly status reports for submission to the Project Manager.

l 019611/P _ - Brown & Root Environmental
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ATTACHMENT A |

TYPICAL SITE LOGBOOK ENTRY

START TIME: | . DATE:

SITE LEADER:
PERSONNEL:

BROWN & ROOT ENV. DRILLER EPA

WEATHER: Clear, 68°F, 2-5 mph wind from SE

ACTIVITIES:
1. Steam jenney and fire hoses were set up.
2. Drilling activities at well resumes. Rig geologist was . See

Geologist’s Notebook, No. 1, pa page 29-30, for details of drilling activity. Sampie No. 123-21-

S4 collected; see sample logbook, page 42. Drilling activities completed at 11:50 and a

4-inch stainless steel well installed. See Geologist's Notebook, No. 1, page 31, and well
" construction details for well

3. Drilling rig No. 2 steam-cleaned at decontamination pit. Then set up at location of
well . '

4. Well drilled. Rig geologist was . See Geologist's Notebook,
No. 2, page. for details of drilling activities. Sampie numbers 123-22-S1, 123-22-S2,
and 123-22-S3 collected; see sample logbook, pages 43, 44, and 45.

5. Well was developed. Seven 55- -gallon drums were filled in the flushing stage. The
well was then pumped using the pitcher pump for 1 hour. At the end of the hour, water
pumped from well was “sand free."

EPA remedial project manger arrives on site at 14:25 hours.

Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set up
over test pit

8. Test pit dug with cuttings placed in dump truck. Rig .geologist was
See Geologist's Notebook, No. 1, page 32, for details- of test pit
activities. Test pit subsequently filled. No samples taken for chemical analysis. Due to
_shallow groundwater table, filling in of test pit resulted in a very soft and wet area. A
‘mound was developed and the area roped off.

9. Express carrier picked up samples (see Sample Logbook, pages 42 through 45) at
17:50 hours. Site activities terminated at 18:22 hours. All personnel off site, gate locked.

Field Operations Leader

: l 019611/P ,  Brown & Root Environmental
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, ATTACHMENT B-1
EXAMPLE GROUNDWATER SAMPLE LOG SHEET
GROUNDWATER
SAMPLE LOG SHEET Page of

Project Site Name:

Project No.:

0O Domestic Well Data
O Monitoring Well Data
O Other Well Type:

O QA Sample Type:

Method:

Sample 1D No.:

Sample Location:

Sampled By:

C.0.C. No.:

-Initial

Monitor Reading {(ppm):

1

Weil Casing Dia. & Mateniai

Typs: .

Total Well Depth (TD):

Static Water Level (WL):

CA R K2 L

TD-WL (ft.) =

One Casing Volume: (gai/l)

Start Purge (hrs.):

End Purge (hre.):

Total Purge Time (min):

Total Amount Purged (qdluﬁ

Obsservations/Notes:

A MS/MSD . Duplicate ID No:

i Signature(s):

T8D: To Be Datarmimed

- 019611/P

Brown & Root Environmental

'
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i ATTACHMENT B-4
CONTAINER SAMPLE LOG .SHEET FORM
@ Brown & Root Environmental ' Page ___of _
O Container Data Case #:

Project Site No.

Brown & Root Env. Source No.

Source Location:

O ODrum Color
O Bung Top
O Lever Lock Condition:
O Bolted Ring
O Other _ Markings:
Vol. of Contents:
0O Bag/Sack :
O Tank Other:
O Other
Disposition of Sample Sample Description
O Container Sampled Layer 1 Layer 2 Layer 3
O Container opened but not Phase OSol. tiq. OSol. Olig. OSol. Olig.
sampled. Reason: Color ‘
v - Viscosity OL OM OH oL OM aH oL oM aH
% of Total
O Container not opened. Volume
Reason: Other
Monitor Reading: Type of Sample
‘ O Grab
Sample Method: O Low Concentration O Composite
. O High Concentration O Grab-composite
Sample Date & Time: Sampie Identification Organic Inorganic
Sampied by:
Signatdre(s):
' Date Shipped
Analysis: Time Shipped
: Lab
Volume

, ' 019611/P

Brown & Root Environmental




Subject =
FIELD%OCUMENTAT!ON

Number

SA-6.3

Page
14 of 32

Revision

Effective Date
03/01/96

ATTACHMENT B-5

SAMPLE LABEL

3
‘@'ATION LOCATION:

Brown & Root Environmentai P ROJECT:

BATE: ___ / /

GONCENTRATION:
TYPE: GRAB O
2

ANALYSIS

MEDIA: ~ WATER O

: TIME:
SoiL O SEDIMENT O

LOW O MEDIUM O

COMPOSITE O

PRESERVATION

hrs.
.0
HIGH O

(IETALS: . TOTAL O

YOA O BNAs O
®CBs O PESTICIDES O
DISSOLVED O

O

Cool to 4°C
i HNO, topH < 2
i NaOH to pH > 12

oooo

Boin R0 B pEfasEes tEY §

24

KL A BB R OB

8

019611/P

Brown & Root Environmentai
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ATTACHMENT B-6

CHAIN-OF-CUSTODY RECORD FORM
(Original is 8.5 x 11)

I;JECT NO. PROJECT NAME .
RS: (Signat NO. OF
s B - CONTANERS . REMARKS
STANO. DATE TIME STATIONLOCATION - g /

Relinquished by: (Signature) Date/Time Received by: (Signature) Relinquished by: (Signatuse) Date/Time Received by: (Signature)

Refinquished by: (Signatwe) Data/Time Received by: (Signature) Refinquished by: {Signature) °‘"|m' e Receivedby: (Signature)
i - Received for Laboratory by: Date/Time Aemarks:

Relinquished by: (Signature) Date/Time h ;‘;m el

NOIWLVYINIWNDO0Q d13id

uoIsIABY

£gvsS

JequinN

96/10/€0

81eQ 8ARoal3

2E j0 SI

abed
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" ATTACHMENT B-7

CHAIN-OF-CUSTODY SEAL

e.nmaumj

AVES AQOLsSNO

CUSTODY SEA

 Date

Signature

019611/P

Brown & Root Environmental
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, ATTACHMENT C-1

EXAMPLE GROUNDWATER LEVEL MEASUREMENT SHEET
GROUNDWATER LEVEL _ .
MEASUREMENT SHEET Page ___ of

LOCATION:

PROJECT NUMBER:

MEASURING DEVICE:

PERSONNEL:

ADJUSTMENT FACTOR:

DATE:

REMARKS:

WEATHER CONDITIONS:

*Measurements to nearest 0.01 foot.

Signatura(s):

I 019611/P -

Brown & Root Environmentat
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: ATTACHMENT C-2
EXAMPLE PUMPING TEST DATA SHEET
PUMPING TEST DATA SHEET
S ’ Page —_— of —_
PROJECT NAME: PUMPING WELL NUMBER:
PROJECT NUMBER: MEASURED WELL NUMBER:
PUMPING TEST: [ ] STEP DRAW DOWN TEST [ 1
TEST NUMBER: MONITORING POINT:
METHOD OF MEASUREMENT: DEPTH CORRECTION (ft)
DATE(s): —— ~ PUMP SETTING (Ft. below monitoring point): __
STATIC HoO LEVEL (ft) (SO) . DISTANCE FROM PUMPING WELL (ft) (r):
PUMPING TEST PERFORMED BY: :
REMARKS: :
ELApﬁsgs DRAwW OW METER
TIME 5! L
MILTARY WATER LEVEL| CORRECTION| DOWN-OR PUMPING
Tme  [PUNE ST (Fe (Fe.) RECOVERY R(E:::"’G RATE (GPM) REMARKS
(Min.) (F) )
SIGNATURE(s):
019611/P o Brown & Root Environmental

{
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ATTACHMENT C-3

PACKER TEST REPORT FORM

PROJECT: PROJECT NO.: TESTNO: PAG_E OF
BORING NO.: CASING DEPTH: CONTRACTOR: STATICWATER LEVEL *
TEST INTERVAL: BY: CHECKED: PACKER PRESSURE
" Flow Test Calculated Results TEST CONHGURATION Frevers goege
res tlapiad Aﬂou & Flow, flow Rate . o) o o - . K(tmggg‘ - —_—
t.s.&’u.n }ﬂ‘o "":::" (A (:'3) '«,.Em. .‘.“’ 'N ""(lP") .(—‘"" :_'"‘ m‘“ c Bl = cram 6x’ ('.:,:,‘

CP = (142 x L)) L/r) (70.315 5)

7.48 Gatlons = | F13
1psi = 2.31fthead

*  H,isused when the test lengthis below the water table.
H, is used when the test length is above the water table.

Remarks:

La
(teet)
e
[+ Packer
fm
i I
M
.'m"'m": Uratng 0t baze
LY N [T} . Ax " M
usy fowna ] w1 o)
v .. | sroes | 2ss0e | rsama | 2sme
T 19.000 | 10008 | om0 | 13300
s . 9000 § 030 | emo [y
[ 6000 | 430 | 6w 4304
10 .. .. $.700 3,900 s a0 a0
[T 4100 1.908 1.0 3400
[0 .. . 3.200 1108 I 100

w
c
g
[1:]
23
]
m
[
O
o
O
9]
c
=
m
pd
_‘
>
4
O
zZ
7| #
al 3
o gy
1 2
O w
>
&
w
L
[} [{e]
3 [
2
(]
88|g
\m
o =3
~. [v]
[(e) N
(o]
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ATTACHMENT C-4
EXAMPLE BORING LOG

w;z; BORING LOG : . Page___of___
PROJECT NAME: _ : BORING NUMBER:
PROJECT NUMBER: DATE : -
ORILLING COMPANY: GEOLOGIST:
WATER LEVEL DATA:
MATERIAL DESCRIPTION -
Semple Bows/| Zampie | UTOlow “ = u I
vewa | irrar] £ |t s s Remarks mo
pap |RemNed o) o1 Scresned : ':':‘
*When rock coring snter rock brokeness. .
CdNVERTED TOWELL . ____Yes ___ No; WELL 1.0.#:
REMARKS: _
. Signature(s):
019611/P ' Brown & Root Environmental



(= . N
s . w
.8 : A
- . —
= LEGEND r3
3 S0IL TERMS ' 2
. UNIFIED BOIL CLASSIFICATION (USCS) . Tl
: . COARSE-GRAINED SOILS FINE-GRAINED SOILS m
ore Than Helf of Material is en No. iove Size ore Than Half of Materie! is an No. ieve Size
s M Than Helf of Materiel is LARGER Then No. 200 Si Si M Then Hatf of Materie! i SMALLER Than No. 200 S Si
. . FIELD J0ENTIFICATION PROCEDURES
(Excluding Particles Larger Than 3 Inches and Basing Fractions on U
. . E€stimated Weights) . . O
FIELD IDENTIFICAVION PROCEOURES CROUP -
(Excluding Particles Larger Than ) Inches and Basing fractions on SYHBOL TYPICAL NARES Identification Procedures on Fraction Smaltler than Mo. 40 Sieve Size su'mm TYPICAL NANES O
Estivated weights 4 o C
DAY STRENGTH DILATANCY TOUGHNESS. g
(Crushing (Reaction to (Consistency mear
Characteristics) shaking) Plastic Limit) m
GRAVELS CLEAN CRAVELS | Wide rangs in grain 3i12e and y SILTS AND Inorganic silts and very fine sands, rock Z
(50%(+)>1/¢=@ | (Low % Fines) |sudbstantial emcunts of all o ::}:um“‘,’|g';::';:'ng';;’;;““‘ CLAYS mone to siight Quick to Siow None m | fiour, siity or clayey fine sands with =
intersediate particle stzes. ’ * Liquid - . : slight plasticity. >
Limit <50 -
Predominantly one stize or a inorgantc clays of low to medium —
range of 31ze3 with some @ :?3(31.3"7??.‘.’:'3'.’.& ‘,"":::"""" Redium to High "°"'s'|‘° very nedium ct  [prasticity, graveliy ciays, sandy clays, (@]
intermediate sizes missing. . thdd O 1ty clays, lean clays. 2z
GRAVELS Non-plastic fines (for fdentifi- Silty gravels, poorly graded organic silts and organic siit-clays of
W/FIRES cation procedures, see ML) b gravel-sand-silt mixtures. Slight to Medium Slow Stignt oL low plasticity.
(High X Fines)
Plastic fines (for i1dentifi- Clayay gravels, poorly graded - SILTS AND Inorganic siits, micaceous or diatomucevus
. cation procedures, see CL) « 1 -sand-clay mixtures. cLAYS S1ioht to Mediun Slow to mone | Slight to Medium "t ] fine sandy or siity sofls, elastic siits.
- Liguid
SANDS CLEAN SANDS | Wide range 1n grain size and M Limit >S50
sox(+)<1/4*3 | (Low % Fines) |substanttal amounts of ail v |V T aged end; Sravelly sana, HIgh to Very High Nons High o [ lnoreanic clays of high plasticity, fat
intermodiate particie sizes. the or no fines. clays.
::nw ;’:.::::1‘:::;‘:;:' ‘ sp | Poorly graded sands, gravelly sands, Medium to High uone to very | oyt o medium - organic clays of medium to high
Intermediate sizes missing. Tittle or Ao fines. Slow plasticity.
SADS W/FINES | Non-plastic fines (for tdentifi- Siity sands, poorly graded sand-silt MIGMLY Readily tdentified by color, odor, spongy feel and
(Migh % Fines) | cation procacures, see ACL) A L aixtures. ORGANIC SONLS | frequently by fibrous texture. Pt | Peat and other organic soils - -
Plastic fines (for fdentifica- s¢ Clayey sands, poorly graded sand- 2 [
tion procedures, see CL) clay mixtures. . ‘7’~ 3
2, o
Boundary classificationss Soils possessing characteristics of two groups are designated by combining group sywbols. For exanple, GW-GC, well graded gravel-sand mixture with clay binder. g 2
A1l steve sizes on this chart are U.S. Standard.
DENSITY OF GRANULAR SOiL8 CONSISTENCY OF COHESIVE SOILS
UMC COMPRESSIVE
STAMDARD PENETRAT[ON . S1AMOARD PENETRATION
DESIGMATION RES 1S TAMCE -8 0WS /FOOT CONSISTENCY (";:s“/rs.:.mn.) Ri 515 TANCE -BLOWS /FOOT FIELD IDENTIF ICATION METHOOS . o %)
very Loose : 0-4 vory Soft Less than 0.25 0 to 2 €as1ly pentrated several inches by fist é)
Loose $-10 soft 0.25 to 0.5%0 2to s €astly penstrated several inches by thumb. w
Nedium LoOse 11-30 Medtum SCIfS 0.50 to 4.0 4$tos Can be penetrated several inches by thurb.
Dense 31-50 stifr 1.0 to 2.0 : 8 to IS Readtly indented by thumb,
Very Dense Over 50 very Stiff 2.0 to 4.0 15 to 30 Readily tndented by thumbnail.
Mard More than 4.0 Over 30 Indented with difficulty by thunbnail.
m 0
a| &
ROCK TERMS Q @
ROCK HARDNESS (FROM CORE SAMPLES) ROCK BROKENESS g
Descriptive Terva Scrowdriver or Knife €ffects - Hammar Effects Descriptive Vermm . Abbreviation Spacing o (w] N
o @ 2|=
= Soft Eastly Gouged Crushes when pressed with hammer Very 8roken (v. or.) 0-2" ~- [+ O
o
g Medium Soft Can be Gouged Breaks (one blow); crurbly edges Broken (er.) 2.1 -— -
3 ~ w
o Redium Hard Can be scratched Breaks (one blow)s sharp edges Blocky {81.) -3n 8 N
g Mard Cannot be scratched Breaks conchoidally (several bDlows); sharp edges MRassive ».) 3" -10*
g‘l LEGEND
2 SOIL SAMPLES - TYPES ROCK SAWPLES - TYPES WAVER LEVELS
=3 5-2" 'spllt-oarr'l Sarpls X-NX (Conventional) Core (.2-1/68" 0.D.) 12718
o Initial Level w/Date & Depth
5 $7-3* 0.0. Undisturbed Sample Q-MQ (Wireline) Core {(-1-7/8" 0.0.}
(-] 0 - Other Samples, Specify 1a Remarks 2 - Other Core Stzes, 5pecify 1n Remarks 12718
3 - v 12.6° Stabilized Level w/Date &
[~ _— Depth
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. ATTACHMENT C-5
EXAMPLE OVERBURDEN MONITORING WELL SHEET
BORING NO.:
) OVERBURDEN
e MONITORING WELL SHEET
‘ DRILLER
PROJECT LOCATION DRILLING
PROJECT NO. BORING METHOD
ELEVATION DATE DEVELOPMENT
FIELD GEOLOGIST METHOD
< ELEVATION OF TOP OF SURFACE CASING :
<———— ELEVATION OF TOP OF RISER PIPE:
“4———— STICK - UP TOP OF SURFACE CASING:
GROUND STICK - UP RISER PIPE :
ELEVATION a4 . aX~e—— TvPE OF SURFACE SEAL:
a 72 &
-
; < 1.0. OF SURFACE CASING:
é TYPE OF SURFACE CASING:
é
Z
Z
?" RISER PIPE |.D.
é TYPE OF RISER PIPE: -
A
24——— BOREHOLE DIAMETER:
/
?
4 TYPE OF BACKFILL:
2 .
/4——— ELEVATION/ DEPTH TOP OF SEAL: -/
<+—— — TYPE OF SEAL: '
<4———1— OEPTH TOP OF SAND PACK:
“34————— ELEVATION / DEPTH TOP OF SCREEN: Y AN
— — TYPE OF SCREEN:’
- SLOT SIZE x LENGTH:
- I.D. OF SCREEN:
p —— TYPE OF SAND PACK:
~—— ELEVATION / DEPTH BOTTOM OF SCREEN: —
¢ . — ELEVATION 7 DEPTH BOTTOM OF SANOPACK: _ [/
S TYPE OF BACKFILL BELOW O8SERVATION
WELL:
b 58 4¢———— ELEVATION / DEPTH OF HOLE:

019611/P -

Brown & Root Environmental
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I _  ATTACHMENT C-5A
EXAMPLE OVERBURDEN MONITORING WELL SHEET (FLUSHMOUNT)
I R BORING NO.:
MONITORING WELL SHEET
o DRt R
PROJECT . LOCATION , oG
PROJECT NO. . BORING METHOD
ELEVATION “ DATE DEVELOPMENT
FIELD GEOLOGIST e — - METHOD
o=
I Grpunq . .
: Elevation _——-€LEVATION TOP OF RISER:
: I TYPE OF SURFACE SEAL:
. Flush mount
surfoce cosing —TYPE OF PROTECTIVE CASING:
with lock 1.D. OF PROTECTIVE CASING:
l : LDIAMETER OF HOLE:
—TYPE OF RISER PIPE:
l RISER PIPE 1.0.:
TYPE OF BACKFILL/SEAL:
l o - ~DEPTH/ELEVATION TOP OF SAND: —_—
A
EIRR
g )
: 13 oy OEPTH/ELEVATION TOP OF SCREEN: P Z—
: - 1| TYPE OF SCREEN:
I o 2 SLOT SIZE x LENGTH:
4 bl 1 -
t-:'_- =i
b Fl :
_ |5]Z |77 TYPE OF SAND PACK:
(X pent B3 :
L=l DIAMETER OF HOLE IN BEDROCK:
. I ' [: = *l —DEPTH /ELEVATION BOTTOM OF SCREEN: _
"'~, DEPYH/ELEVATION BOTTOM OF SAND: ———
k. — DEPTH/ELEVATION BOTTOM OF HOLE: S A—
‘ BACKFILL MATERIAL BELOW_SAND: :
I La-u. L8570 VK O\, \ORSEN oG

l 019611/P . . Brown & Root Environmentat
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, ATTACHMENT C-6
EXAMPLEZOINFINING LAYER MONITORING WELL SHEET
—eSE— .
BORING NO.:
CONFINING LAYER
. MONITORING WELL SHEET
PROJECT . LOCATION DRILLING
PROJECT NO. . BORING . METHOD
ELEVATION - DATE - DEVELOPMENT
FIELD GEOLOGIST - METHOD

-

GROUND
ELEVATION s

CSUUSASSSRRSRRAANN

% CONFINING
2 LAYER

/, ELEVATION OF TOP OF RISER PIPE:
_,",——-;— ELEVATION TOP OF PERM. CASING:

L~

\é/ 1.D. OF SURFACE CASING:
A

— RISER PIPE 1.D.

ELEVATION OF TOP OF SURFACE CASING :

TYPE OF SURFACE SEAL:

TYPE OF SURFACE CASING:

TYPE OF RISER PIPE:

— BOREHOLE DIAMETER:

— PERM. CASING I.D.
TYPE OF CASING & BACKFILL:

4= ELEVATION/ DEPTH TOP CONFINING LAYER:

4 ¢———1— DEPTH TOP Of SAND PACK:

<+———]— ELEVATION / DEPTH OF HOLE:

ELEVATION /DEPTH BOTTOM OF CASING:
o~ ELEVATION/DEPTH BOT. CONFINING LAYER:

— BOREHOLE DIA. BELOW CASING:
— TYPE OF BACKFILL:

[— ELEVATION/ DEPTH TOP OF SEAL:
TYPE OF SEAL:

[~ ELEVATION/DEPTH TOP OFf SCREEN:
TYPE OF SCREEN:

TYPE OF SAND PACK:

~—— ELEVATION/ DEPTH BOTTOM OF SCREEN:

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

019611/P

Brown & Root Environmental
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ATTACHMENT C-7

EXAMPLE BEDROCK MONITORING WELL SHEET - OPEN HOLE WELL

) BORING NO.:
BEDROCK _

MONITORING WELL SHEET
OPEN HOLE WELL

PROJECT LOCATION R
PROJECT NO. BORING METHOD
ELEVATION DATE DEVELOPMENT
FIELD GEOLOGIST : METHOD
> ELEVATION OF TOP OF CASING:
) STICK UP OF CASING ABOVE GROUND
SURFACE:
GROUND
ELEVATION \Af | T~e—— TYPE OF SURFACE SEAL:
' Y7
1.D. OF CASING:

A_l!'

— TYPE OF CASING:

TEMP./ PERM.:

— DIAMETER OF HOLE:

I TYPE OF CASING SEAL:

|4+— DEPTH TO TOP OF ROCK:

— DEPTH TO BOTTOM CASING:

DIAMETER OF HOLE IN BEDROCK:

=)

DESCRIBE IF CORE/ REAMED WITH BIT:

. DESCRIBE JOINTS iN BEDROCK AND DEPTH:

ELEVATION / DEPTH OF HOLE:

l019611/P

Brown & Root Environmental
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EXAMPLE BEDROCK MONITORING WELL SHEET - WELL INSTALLED IN BEDROCK

' ATTACHMENT C-8

BEDROCK

MONITORING WELL SHEET
WELL INSTALLED IN BEDROCK

BORING NO.:

PROJECT LOCATION: gz:ttf:s
PROJECT NO. BORING - METHOD
ELEVATION DATE DEVELOPMENT
FIELD GEOLOGIST. METHOD

GROUND
ELEVATION

STICK UP OF CASING ABOVE GROUND
SURFACE: :

~— ELEVATION TOP OF RISER:
—— TYPE OF SURFACE SEAL:

ELEVATION OF TOP OF SURFACE CASING:

— 1.D. OF SURFACE CASING:

— DIAMETER OF HOLE:

RISERPIPE I.D.:

TYPE OF RISER PIPE:

— TYPE OF BACKFILL:

== ELEVATION/DEPTH TOP OF SEAL:
4— ELEVATION/ DEPTH TOP OF BEDROCK:

— TYPE OF SEAL:

— ELEVATION/DEPTH TOP OF SAND:
—— ELEVATION/ DEPTH TOP OF SCREEN:
TYPE OF SCREEN:

SLOT SIZE x LENGTH:

1.0. SCREEN:

L TYPE OF SAND PACK:

CORE/REAM:

— ELEVATION/OEPTH BOTTOM SCREEN:

ELEVATION / DEPTH BOTTOM OF HOLE:

019611/P

Brown & Root Environmentat



ACTAL: 870\ CEOL \MDAVDWG

Subject NumberA Page
FIELD DOCUMENTATION SA-6.3 27 of 32
Revision Effective Date
0 03/01/96
v ATTACHMENT C-8A )
EXAMPLE BEDROCK MONITORING WELL SHEET
WELL INSTALLED IN BEDROCK (FLUSHMOUNT)
BORING NO.:
ST BEDROCK '
aass D MONITORING WELL SHEET
S SSNw WELL INSTALLED IN BEDROCK
PROJECT: LOCATION: ORILLER:
. . DRILLING
ZEEO\\IJE;T NO BORING: ORILLING
' ATION: DATE: DEVELOPMENT
FIELD GEOLOGIST: METHOO:
Ground
:E'”"""" — ELEVATION TOP OF RISER:
& g5 |
G 2{ TYPE OF SURFACE SEAL:
Flush mount
surface caosing J TYPE OF PROTECTIVE CASING:
with lock : I.0. OF PROTECTIVE CASING:
—DIAMETER OF HOLE:
—TYPE OF RISER PIPE:
RISER PIPE 1.D.:
—TYPE OF BACKFILL/SEAL:
—DEPTH/ELEVATION TOP OF BEDROCK: —
Top of Rock .
o DEPTH/ELEVATION TOP OF SAND: - £
Depth/Elevation !
Static Water Level
(Approx.) .
. 3 DEPTH/ELEVATION TOP OF SCREEN: —_—
s TYPE OF SCREEN:
. SLOT SI1ZE x LENGTH:
;: - TYPE OF SAND PACK:
A= DIAMETER OF HOLE IN BEDROCK:
. ’;" = I—DEPTH/ELEVATION BOTTOM OF SCREEN: —_
2" PVC Trap o —t DEPTH/ELEVATION BOTTOM OF SAND: —_—
Below Screen P —OEPTH /ELEVATION BOTTOM OF HOLE: PSSR
' -7 BACKFILL MATERIAL BELOW SAND:
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EXAMPLE DAILY ACTIVITIES RECORD

DDA!LY ACTIVIT!ES RECORD

LOCATION
ARRIVAL TIME JOB NO
IDATE DEPARTURE TIME
ICONTRACTOR DRILLER
BORING NO: HNUS REPRESENTATIVE
A ‘ ' : PREVIOUS| CUMULATIVE
ITEM QUANTITY| QUANTITY| TOTAL QUANTITY
ESTIMATE| TODAY |QUANTITY! -TODATE
COMMENTS:
APPROVED BY:
" DRILLER OR REPRESENTATIVE ~

'TANUS FIELD REPRESENTATIVE
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Weather:

Site Activities:

SUNDAY

Date: Personnel:

Weather: Onsite:

Site Activities:

MONDAY

Date: Personnel:

Weather: Onsite:

Site Activities:

TUESDAY

Date: Personnel:

Weather: Onsite:

Site Activities:

WEDNESDAY

Date: Personnel:
Onsite:
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1.0 PURPOSE

The purpose of this procedure is to provide gdidelines regarding the appropriate procedures to be
followed when decontaminating drilling equipment, monitoring well materials, chemlcal sampling
equipment and field analytical equipment. :

2.0 SCOPE

This procedure addresses drilling equipment and monitoring well materials decontamination, as well as
chemical sampling and field analytical equipment decontamination. This procedure aiso provudes general
reference information on the controi of contaminated materials.

3.0 GLOSSARY

Acid - For decontamination of equipment when sampling for trace levels of inorganics, a 10% solution
of nitric acid in deionized water should be used. Due to the leaching ability of nitric acid, it shouid not
be used on stainless steel.

Alconox/Liquinox - A brand of phosphate-free laboratory-grade detergent.

Deionized Water - Deionized (analyte free) water is tap water that has been treated by passing through
a standard deionizing resin column. Deionized water should contain no detectable heavy metais or other
inorganic compounds at or above the analytical detection limits for the project.

Potable Water - Tap water used from any municipal water treatment system. Use of an untreated
potable water supply is not an acceptable substitute for tap water.

Solvent - The solvent of choice is pesticide-grade Isopropanol. Use of other.solvents (methanol,
acetone, pesticide-grade hexane, or petroleum ether) may be required for particular projects or for a
particular purpose (e.g. for the removal of concentrated waste) and must be justified in the project
planning documents. As an example, it may be necessary to use hexane when analyzing for trace levels
of pesticides, PCBs, or fuels. In addition, because many of these solvents are not miscible in water, the
equipment should be air dried prior to use. Solvents should not be used on PVC equipment or well
construction materials.

4.0 RESPONSIBILITIES

Project Manager - Responsible for ensuring that all field activities are conducted in accordance with
approved project plan(s) requirements.

Field Operations Leader (FOL) - Responsible for the onsite verification that all field activities are
performed in compliance with approved Standards Operating Procedures or as otherwise dictated by
the approved project plan(s)

5.0 PROCEDURES

To ensure that analytical chemical resulits reflect actual contaminant concentrations present at sampling
locations, the various drilling equipment and chemical sampling and analytical equipment used to acquire
the environment sample must be properly decontaminated. Decontamination minimizes the potential for
cross-contamination between sampling locations, and the transfer of contamination off site.

019611/P
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5.1 - Drilling Equipment

Prior to the initiation of a drilling program, all drilling equipment involved in field sampling activities shall
be decontaminated by steam cleaning at a predetermined area. The steam cleaning procedure shall be
performed using a high-pressure spray of heated potable water producing a pressurized stream of steam.
This steam shall be sprayed directly onto all surfaces of the various equipment-which might contact
environmental samples. The decontamination procedure shall be performed until all equipment is free
of all visible potential contamination (dirt, grease, oil, noticeable odors, etc.) In addition, this
decontamination procedure shail be performed ‘at the completion of each sampling and/or drilling
location, including soil borings, installation of monitoring wells, test pits, etc. Such equipment shall
include drilling rigs, backhoes, downhole tools, augers, well casings, and screens. Where the drilling rig
is set to perform muitipte borings at a single area of concern, the steam-cleaning of the drilling rig itself
may be waived with proper approval. Downhole equipment, however, must always be steam-cleaned
between borings. Where PVC well casings are to be installed, decontamination is not required if the
manutacturer provides these casings in factory-sealed, protective, plastic sleeves (so long as the
protective packaging is not compromised until immediately before use). :

The steam cleaning area shall be designed to contain decontamination wastes and waste waters and can
be a lined excavated pit or a bermed concrete or asphalt pad. For the latter, a floor drain must be
provided which is connected to a holding facility. A shallow above-ground tank may be used or a
pumping system with discharge to a waste tank may be installed.

In certain cases such an elaborate decontamination pad is not possible. In such cases, a plastic lined
gravel bed pad with a collection system may serve as an adequate decontamination area. Alternately,
a lined sloped pad with a collection pump installed at the lower end may be permissible. The location
of the steam cleaning area shall be onsite in order to minimize potential impacts at certain sites.

Guidance to be used when decontaminating drilling equipment shall include:

° As a general rule, any part of the drilling rig which extends over the borehole, shall be
steam cleaned.

] All drilling rods, augers, and any other equipment which wiil be introduced to the hole shall
be steam cleaned. : .

] The drilling rig, all rods and augers, and any other potentially contaminated equipment shall

be decontaminated between each well location to prevent cross contamination of potential
hazardous substances.

Prior to leaving at the end of each work day and/or at the completion of the drilling program, drilling rigs
and transport vehicles used onsite for personnel or equipment transfer shall be steam cleaned, as

practicable. A drilling rig left at the drilling location does not need to be steam cleaned until it is finished
drilling at that location. B

5.2 " Sampling Equipment
5.2.1 Bailers and Bailing Line

The potential for cross-contamination between sampling points through the use of a common bailer or
its attached line is high unless strict procedures for decontamination are followed. For this reason, it is
* preferable to dedicate an individual bailer and its line to each sample point, although this does not

N
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eliminate the need for decontamination of dedicated bailers. For non-dedicated sampling equipment,
the following conditions and/or decontamination procedures must be followed.

Before the initial sampling and after each successive s_ampling'point, the bailer must be decontaminated.
The following steps are to be performed when sampling for organic contaminants. Note: contract-
specific requirements may permit alternative procedures.

Potable water rinse

Alconox or Liquinox detergent wash .

Scrubbing of the line and bailer with a scrub brush (may be required if the sample point is
heavily contaminated with heavy or extremely viscous compounds)
Potable water rinse

Rinse with 10 percent nitric acid solution_'

Delonized water rinse -

Pesticide-grade isopropanol (unless otherwise required)
Pesticide-grade hexane rinse

Copious distilled /Deionized water rinse

Airdry

If sampling for volatile organic compounds (VOCs) only, the nitric acid, isopropanol, and hexane rinses
may be omitted. Only reagent grade or purer solvents are to be used for decontamination. When
solvents are used, the bailer must be thoroughly dry before using to acquire the next sample.

In general, specially purchased pre-cleaned disposable sampling equipment is not decontaminated (nor
is an equipment rinsate blank collected) so long as the supplier has provided certification of cleanliness.
If decontamination is performed on several bailers at once (i.e., in batches), bailers not immediately used
may be completely wrapped in aluminum foil (shiny-side toward equipment) and stored for future use.

When batch decontamination is performed, one equipment rinsate is generally collected from one of the

bailers belonging to the batch before it is used for sampling.

It is recommended that clean, dedicated braided nylon or polypropylene line be employed with each

bailer use.
5.2.2 Sampling Pumps

Most sampling pumps are low volume (less than 2 gpm) pumps. These include peristaltic, diaphragm,
airift, pitcher and bladder pumps, to name a few. If these pumps are used for sampling from more than
one sampling point, they must be decontammated prior to initial use and after each use.

The procedures to be used for decontammatlon of sampling pumps compare to those used for a bailer
except that the 10 percent nitric acid solution is omitted. Each of the liquid factions is to be pumped
through the system. The amount of pumping is dependent upon the size of the pump and the length
of the intake and discharge hoses. Certain types of pumps are unacceptable for sampling purposes.
For peristaltic pumps, the tubing is replaced rather than cleaned.

* Due to the leaching ability of nitric acid on stainless steel, this step is to be omitted if a stainless
steel sampling device is being used and metals analysis is required with detectlon limits less than
approxnmately 50 ppb.

"t sampling for pesticides, PCBs, or fuels.
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An additional problem is introduced when the pump relies on absorption of water via an inlet or outlet
hose. For organic sampling, this hose should be Tefion. Other types of hoses leach organics (especiaily
phthalate esters) into the water being sampled or adsorb organics from the sampled water. For all other
sampling, the hose should be Viton, polyethylene, or polyvinyl chloride (listed in order of preference).

Whenever possible, dedicated hoses should be used. It is preferable that th_ese types of pumps not be
used for sampling, onty for purging. '

5.2.3 Filtering Equipment

On occasion, the sampling plan may require acquisition of filtered groundwater samples. Field-filtering
is addressed in SOP SA-6.1 and should be conducted as soon after sample acquisition as possible. To
this end, three basic filtration systems are most commonly used: the in-line disposable Teflon filter, the
inert gas over-pressure filtration system, and the vacuum filtration system.

For the in-line filter, decontamination is not required since the filter cartridge is disposable, however, the
cartridge must be disposed of in an approved receptacie and the intake and discharge lines must still
be decontaminated or replaced before each use.

For the over-pressure and the vacuum filtration systems, the portions of the apparatus which come in
contact with the sample must be decontaminated as outlined in the paragraphs describing the
decontamination of bailers. (Note: Varieties of both of these systems come equipped from the
manufacturer with Teflon-lined surfaces for those that would come into contact with the sampie. These
filtration systems are preferred when decontamination procedures must be employed.)

5.2.4 | Other Sampling Equipment

Field tools such as troweis and mixing bowls are to be decontaminated in the same manner as described
above. . :

5.3 Field Anaiytical Equipment

5.3.1 Water Level Indfcators

Water level indicators that come into contact with groundwater must be decontaminated using the
following steps:

®  Rinse with potable water

® ' Rinse with deionized water
[ J
®

Pesticide-grade isopropanot (unless otherwise directed by manufacturer)
Rinse with deionized water

Water level indicators that do not come in contact with the groundwater but may encounter incidental
contact during installation or retrieval need only undergo the first and last steps stated above.

5.3.2 Probes

Probes (e.g., pH or specific-ion electrodes, geophysical probes, or thermometers) which would come
in direct contact with the sample, will be decontaminated using the procedures specified above unless
manufacturer's instructions indicate otherwise (e.g., dissolved oxygen probes). Probes that contact a
volume of groundwater not used for laboratory analyses can be rinsed with deionized water. For probes
- which make no direct contact, (e.g., OVA equipment) the probe is self-cleaning when exposure to
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uncontaminated air is allowed and the housing can be wiped clean with paper-towels or cloth wetted with
alcohol.

5.4 Waste Handling

For the purposes of these procedures, contaminated materials are defined as any byproducts of field
activities that are suspected or known to be contaminated with hazardous substances. These byproducts
include such materials as decontamination solutions, disposable equipment, driling muds, well-
development fluids, and spill-contaminated materials and Personal Protection Equipment (PPE).

The procedures for obtaining permits for investigations of sites containing hazardous substances are not
clearly defined at present. In the absence of a clear directive to the contrary by the EPA and the states,
it must be assumed that hazardous wastes generated during field activities will require compliance with
Federal agency requirements for generation, storage, transportation, or disposal. In addition, there may
be state regulations that govern the disposal action. This procedure exclusively describes the technical
methods used to control contaminated materials.

The plan documents for site activities must include a description of control procedures for contaminated
materials. This planning strategy must assess the type of contamination, estimate the amounts that
would be produced, describe containment equipment and procedures, and delineate storage or disposal
methods. As a general policy, it is wise to select investigation methods that-minimize the generation of
contaminated spoils. Handling and disposing of potentially hazardous materials can be dangerous and
expensive. Until sample analysis is complete, it is assumed that all produced materials are suspected
of contamination from hazardous chemicals and require containment.

55 Sources of Contaminated Materials and Containment Methods

5.5.1 Decontamination Solutions

All waste decontamination solutions and rinses must be assumed to contain the hazardous chemicals
associated with the site unless there are analytical or other data to the contrary. The waste solution

volumes could vary from a few gallons to several hundred gallions in cases where large equipment
required cleaning.

Containerized waste rinse solutions are best stored in 55-gallon drums (or equivalent containers) that can
be sealed until uitimate disposal at an approved facility. Larger equipment such as backhoes and
tractors must be decontaminated in an area provided with an impermeable liner and a liquid collection
system. A decontamination area for large equipment could consist of a bermed concrete pad with a
fioor drain leading to a buried holding tank.

5.5.2 ~ Disposable Equipment

Disposable equipment that could become contaminated during use typically includes PPE, rubber gloves,
boots, broken sample containers, and cleaning-wipes. These items are small and can easily be
contained in 55-gallon drums with lids. These containers should be closed at the end of each work day
and upon project completion to provide secure containment until disposed.

'5.5.3 _ Drilling Muds and Well-Development Fluids

Drilling muds and well-development fluids are materials that may be used in groundwater monitoring weil
~ Installations. Their proper use could result in the surface accumulation of contaminated liquids and muds
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that require containment. The volumes of drilling muds and well-development fluids used depend on well
diameter and depth, groundwater characteristics, and geologic formations. There are no simple
mathematical formulas available for accurately predicting these volumes. It is best to rely on the
experience of reputable well drillers familiar with local conditions and the well installation techniques
selected. These individuals should be able to estimate the sizes (or number) of containment structures

required. Since guesswork is involved, it is recommended that an slight excess of the estimated amount
of containers required will be available.

Drilling muds are mixed and stored in what is commonly referred to as a mud pit. This mud pit consists
of a suction section from which drilling mud is withdrawn and pumped through hoses, down the drill pipe
to the bit, and back up the hole to the settling section of the mud pit. In the settling section, the mud'’s

velocity is reduced by a screen and several flow-restriction devices, thereby allowing the well cuttings
to settle out of the mud /fluid.

The mud pit may be either portable above-ground tanks comlmonly made of steel (which is preferred)
or stationary in-ground pits as depicted in Attachment A. The above-ground tanks have a major
advantage over the in-ground pits because the above-ground tanks isolate the natural soils from the

contaminated fluids within the drilling system. These tanks are also portable and can usually be cleaned
easily.

As the well is drilled, the cuttings that accumulate in the settling section must be removed. This is best
done by shoveling them into drums or other similar containers. When the drilling is complete, the

contents of the above-ground tank are likewise shoveled or pumped into drums, and the tank is cleaned
and made available for its next use.

If in-ground pits are used, they should not extend into the natural water table. They should also be lined
with a bentonite-cement mixture followed by a layer of flexible impermeable material such as plastic
sheeting. Of course, to maintain its impermeable seal, the lining material used would have to be
nonreactive with the wastes. An advantage of the in-ground pits is that well cuttings do not necessarily
have to be removed periodically during drilling because the pit can be made deep enough to contain
them. Depending on site conditions, the in-ground pit may have to be totally excavated and refilled with
uncontaminated natural soils when the drilling operation is complete.

When the above-ground tank or the in-ground pit is used, a reserve tank or pit should be located at the
site as a backup system for leaks, spills, and overflows. In either case, surface drainage should be such
that any excess fluid could be controiled within the immediate area of the drill site.

The containment procedure for well-development fluids is similar to that for drilling muds. The volume
and weight of contaminated fluid will be determined by the method used for development. When a new
well is pumped or bailed to produce clear water, substantially less volume and weight of fiuid result than
when backwashing or-high-velocity jetting is used.

5.5.4 Spill-Contaminated Materials -

A spill is always possible when containers of liquids are opened or moved. Contaminated sorbents and
soils resulting from spills must be contained. Small quantities of spill-contaminated materials are usually
best contained in drums, while larger quantities can be placed in lined pits or in other impermeable
structures. In some cases, onsite containment may not be feasible and immediate transport to an
approved disposal site will be required.
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5.6 _ Disposai of Contaminated Materials

Actual disposal techniques for contaminated materials are the same as those for any hazardous
substance, that is, incineration, landfilling, treatment, and so on. The problem centers around the
assignment of responsibility for disposal. The responsibility must be determined and agreed upon by
all involved parties before the field work starts. If the site owner or manager was involved in activities
that precipitated the investigation, it seems reasonable to encourage his acceptance of the disposal
obligation. In instances where a responsible party cannot be identified, this responsibility may fall on the
public agency or private organization investigating the site.

Another consideration in selecting disposal methods for contaminated materials is whether the disposal
can be incorporated into subsequent site cleanup activities. For example, if construction of a suitable
onsite disposal structure is expected, contaminated materials generated during the investigation should
be stored at the site for disposal with other site materials. In this case, the initial containment structures
should be evaluated for use as long-term storage structures. Also, other site conditions such as drainage
control, security, and soil type must be considered so that proper storage is provided. If onsite storage
is expected, then the containment structures should be specifically designed for that purpose.

6.0 REFERENCES

Brown & Root Environmental: Standard Operating Procedure No. 4.33, Control of Contaminated
Material. .
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TWO TYPES OF MUD PITS USED IN WELL DRILLING
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1.0 ~ PURPOSE
To establish procedures for the use, malntenance and callbratlon of the Photovac 2020 Photoionization
Air Monitor.
2.0 SCOPE
Applies to each usage of the Phatovac 2020 Photoionization Air Monitor by Brown & Root Env:ronmental
personnel.
3.0 GLOSSARY .

Electron voit (eV) - A unit of energy equal to the energy acquired by an electron when it passes through
a potential difference of 1 volt in a vacuum. It is equal to 1.602192+0.000007 x 10 volts.

Intrinsically Safe (I.S.) - Based on wiring, configuration, design, operation, gasketing, construction, this
instrument may be employed within locations in which.flammable gases and/or vapors may exist.

lonization Potential (I1.P.) - The energy required to remove an electron from a molecule yielding a
positively charged ion and a negatively charged free electron. The instrument measures this energy level.

Photoionization Detector (PID) - Photoionization detector employed as general reference to-air monitors
of this type. PiDs detection method employs uitraviolet (UV) radiation as an energy source.’ As air and
contaminant are drawn through the ionization chamber the UV light source causes the contaminant with
fonization potentials equal to or less than the UV source to break into positive and negatively charge
ions. The created ions are subjected to an electrostatic field. The voltage difference is measured in
proportion to the calibration reference and the concentration of the contaminant.

Ultraviolet Radiation (UV) - Ultraviolet radiation is the energy source employed by the instrument to ionize
_collected sample gas streams. The UV lamp source is required to be equal to or greater than the
ionization potential of the substance drawn through the instrument in order to create separate ionized

species.

4.0 RESPONSIBILITIES

Health and Safety Manager (HSM) - The HSM shall ensure that the user has been appropriately trained
and certified in the usage of the Photovac 2020 instrument. -

Equipment Manager - The Equipment Manager shall ensure all air monitoring instrumentation slated for
field activities has been operationaily checked out, fully charged, and calibrated prior to issuing any
instrument for field service. Maintenance deficiencies identified by the Equipment Manager wili require
those instruments to be pulled from service until repairs can be facilitated.

Field Operations Leader (FOL)/Field Team Leader (FTL) - The FOL/FTL shall ensure all field team
members employing the monitoring instruments as part of their assigned duties are adequately trained
in the operation and limitations of this instrument. The FOL/FTL shall ensure that the air monitoring
instruments are employed as directed by site guidance documents (i.e., Work Plan, Health and Safety
Plan, etc.). Additionally, the FOL/FTL shall ensure that the appropriate documentation and
recordkeeping requirements are fulfilled including Documentation of Calibration and Direct Reading
Instrument Response Data Sheets for air monitoring activities.

I 019611/P Brown & Root Environmentat
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Health and Safety Officer (HSO) - The HSO is responsnble for determining air monitoring requirements

for the site activities, and providing direction for air monitoring during specific site activities. This
identification of types of air monitoring and direction for use are indicated within the Site-Specific Health
and Safety Plan (HASP). :

Site Safety Officer (SSQ) - The SSO shall ensure the instruments identified are employed in the manner

directed by the HSO, and that any action levels specified are observed for the application of engineering
controls, personal protective equipment (PPE) use, and administrative controls. Additionally, he/she shall
ensure the instruments are properly maintained and calibrated prior to use in the field. The SSO, during
specific air monitoring applications including STEL and TWA mode measurements, will be responsible
for the operation and application of this speciaity air monitoring device.

5.0 PROCEDURES

5.1 Principie of Operation

The Photovac portable photoionizer detects the concentration of many organic (and a few inorganic).
The basis for detection of this instrument is the ionization of components of captured gaseous streams.
The incoming gas molecules are subjected to uitraviolet (UV) radiation, which is energetic enough to
ionize many gaseous compounds. Molecules are transformed into charged-ion pairs, creating a current
between two electrodes. Each molecuie has a characteristic ionization potential, which is the energy

required to remove an electron from the molecule, yielding a positively-charged i ion and the free electron.
The instrument measures this energy level.

This instrument measures the concentration of airborne photoionizable gases and vapors and
automatically displays and records these concentrations. It does not distinguish between individual

substances. Readings displayed represent the total concentration of all photoionizable chemicals ?resent '

in the sample. Thls instrument is factory set to display concentration in units of ppm or mg/m”.

The 2020 instrument is easy to operate. The meter display updates itself once per second.
Concentrations are directly displayed on the readout.

2020 also performs short-term exposure limit (STEL), time-weighted average (TWA) and PEAK
calculations. You can view any of these results, but only one mode may be viewed at a time.

2020 has 6 keys for alphanumeric entry and for accessing muitiple functions. The keys are used to set -

up and calibrate 2020. They allow you to manipulate the concentration data in various ways.

All information entered with the keys and stored in 2020’s memory is retained when the instrument is

switched off. The clock and calendar continue to operate and do not need to be set each time 2020 is
turned on.

5.1.1 . Displays

The 2020 has a meter display for reportlng detected concentration, and a display used to display status
information and guide you through configuration options. All functions of the 2020 will be controlled or
reported usnng one of these displays.

A\
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5.1.1.1 Meter Display.

1

3

The meter display is a 4-digit display. It will always be used for reportiﬁg detected concentration. When
the detector and pump are off, the¥neter display will be blank :

In order to accommodate the rafife of concentrations 2020 can detect, the meter reading will be

reported using one of 2 resoiutions. A resolution of 0.1 will be used for concentrations below 100 ppm,
and a resolution of 1 will be used #or concentrations above 100 ppm.

5.1.1.2 Status Display FZ

The status display is a 2 line by 16§haracter display. The top line is used to display status information
and prompts you for information. “Fhe-bottom line is used for soft key names. Up to 3 names can be

displayed for the 3 soft keys. Ifa name does not appear for a soft key, then the soft key has no
associated function. A=

5.1.2 Keys 8
. e
5.1.2.1 Fixed Keys =

The three round keys below the saft keys eaéh have a fixed function. The first key is the ON/OFF key,
the middle key is the EXIT key, anufthe last key is the ENTER key.

The ON/OFF key is used to both tiirn power on to the 2020 as well as turn the power off. To turn on
2020, press the ON/OFF key. Todurn the power off, press the ON/OFF key and hold it down for 2
seconds, and then release it. Thisiis done to prevent accidental power off.

The EXIT key provides a way of returning to the default display. In the functional map, the soft keys
allow you to advance and the EXIT:key provides a way to go back. If you are at the initial entry of the
-menu, EXIT will return you to the défault display.

The ENTER key has a context sensitive function. When you are operating or navigating through the
function map, the ENTER key is used to exit the functions and return you to the defauit display. When
entering data such as a name, number, date, or time, ENTER is used to confirm the entry.

5.1.22 Soft Keys

The three soft keys on 2020 are located directly below the status display. Each key has varying functions
for configuring 2020, editing the data logger, and controlling the display. Since only three soft keys are
available, each function is broken down into a path.

5123 Entering Text With the Soft Kevys

For all information that you must enter, the left, center, and right soft keys correspond to the up, down,
and right arrow. o

The up and down arrows are used to change the character highlighted by the cursor. The right arrow
is used to advance the cursor to the next character on the right. When the cursor is advanced past the

right most character, it wraps around to the first character again. To accept the changes, press the
ENTER key. To ignore the change, press EXIT.

.
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Formatting characters, such as the colon () in the time, the decimal (.) in a concentration, and the slash
(/) in the date are skipped when advancing the cursor.

All inputs are an 8 character input, which is displayed on the right side of the top line of the status

display. The prompt, describing the input, occupies the left half of the top line. The soft keys are defined
on the bottom line of the status display. ' '

5.2 Defauit Display

The meter display shows the detected concentration. The resolution of the display changes with the
magnitude of the reading. A reading of 0 to 99.9 will be displayed with a resolution. of 0.1 ppm or
mg/m>. A reading greater than 99.9 will be shown with a resalution of 1 ppm or mg/m°. The meter will
display concentrations up to 2000 ppm or 2(XX) mg/m°.

The status display is used to display the instrument status, date, time, units, and active soft keys.

The default display provides the following information: instrument status, current detected concentration,

time, date, and measurement units. The status display toggles between showing time and units and then
the date. '

When the display mode is MAX, the date and time correspond to the date and time the MAX
concentration was recorded. In TWA mode, the time represents the number of hours and minutes during

which the TWA has been accumulating. For PEAK and STEL monitoring, the date and time correspond
to the current date and time.

5.3 Monitoring

5.3.1 Instrument Status

‘The instrument status is shown on the left of the first line of the status display and on the Table and

Graph outputs. Each status has a priority assigned to it. If more than one status is in effect, then the

status with the highest priority is displayed until the condition is corrected or until the option is turned
off.

5.3.2 ‘Alarms

While operating the instrument, 'any one of three alarm conditions can occur. To accurately identify the
source of the alarm, each type of alarm has been given a unique status.

In addition to the status, 2020 also has an audible alarm and a visual alarm LED. To conserve power,
the 2020 aiternates between these two alarm indicators, rather than operating both concurrently.
Different alarms are identified by the frequency at which the 2020 alternates as follows: PEAK alarm-5
times per second; STEL alarm-2.5 times per second; and TWA alarm-1.25 times per second.

The left soft key is used for acknowledging alarms, and is named "Ack." If no alarm exists, then the "Ack"
key is not shown. To clear the alarm, press the "Ack” key. Once acknowledged, the alarm indicators
are cleared. The alarm status will remain until the alarm condition clears.

2020 updates the peak concentration once every second. Following every update, the peak
concentration is compared to the peak alarm level, and if exceeded, an alarm is triggered.

018611/P
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if 15 minute average exceeds the selected STEL, a STEL alarm is generated.

The TWA alarm is generated when the current average of concentratlon since the TWA was last cleared,
has exceeded the TWA exposure limit.

During calibration, all alarms are disabled. Once the calibration is complete the alarms are re-enabled.

5.4 STEL, TWA, MAX. and PEAK Operation

The 2020's meter display can be configured to show one of four values: STEL, TWA, PEAK, and MAX.

1

5.4.1 Short-term Exposure Limit (STEL) Mode

The Short-term Exposure Limit (STEL) mode displays the concentration as a 15 minute moving average.
2020 maintains 15 samples, each representing a one-minute averaging interval.

Once every minute, the oldest of the 15 samples is replaced with a new one minute average. This
moving average provides a 15-minute average of the last 15 minutes with a one-minute update rate.
Since the average is calculated using 15 one-minute averages, the meter display will only update once
every minute.

STEL is set to zero each time the instrument is turned on. Since STEL is a 15-minute moving average,
there is no need to clear or reset the STEL.

STEL calculations are always being performed by 2020 You can display the results of the calculations
by selecting STEL as the Display mode

5.4.2 Time-weighted Average (TWA) Mode

. The TWA accumulator sums concentrations every second until 8 hours of data have been combined.
If this value exceeds the TWA alarm setting, a TWA alarm is generated. The TWA is not calculated using
a moving average. Once 8 hours of data have been summed, the accumulation stops. In order to reset
the TWA accumulator, press the "Clr* key.

This sum will only be complete after 8 hours, so the meter displays the current sum divided by 8 hours.
While you are in TWA mode, the time on the status display will show the number of minutes and hours
of data that TWA has accumulated. When this reaches 8 hours 2020 stops accumulating data and the
TWA is complete

TWA calculations are always bemg performed by 2020. You can display the resuits of the calculations
by selectmg TWA as the Display mode.

5.4.3 MAX Mode

The MAX mode displays the maximum signai, with the date and time that it was recorded. 2020
continues to log data according to the selected averaging interval, but only the maximum detected
concentration is displayed on the meter display.

- The right soft key is used to clear the meter when displaying MAX. The “Clr* key only affects the reading
that the meter is displaying. For example, if you display the MAX reading, and you press “Clr," only the
MAX value is cleared. The TWA is still accumulating in the background.

I 019611/P ' Brown & Root Environmental
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5.4.4 PEAK Mode .
The PEAK mode displays the current detected cdncentratipn. The reading is updated once a second.
In the background, the 2020 data logger is sampling the concentration and measuring minimum,
maximum, and average concentrations for the selected averaging interval. At the end of every interval,
one entry is placed in the data logger until the data logger is full. Typical application concerning the use
of this instrument is operated in this mode. Operation within the other specialized modes are the
responsibility of the SSO. -
5.5 Set Functions
Set functions are used to setup 2020. There aré three functions which can be set on the 2020:
Calibration, Pump and Clock.
5.5.1 Pump
The Pump function is used to control the pump. After selecting Set Pump, 2020 responds by displaying
the new pump status. : :
The detector is also turned off when you turn the pump off. This prevents the detector from being
damaged when there is no sample flowing through the detector.
When the pump and the detéctor are off, the meter display will be blank. Turn the pump and detéctor
off when concentration measurements are not necessary, and 2020 will only be used for reviewing data
or generating reports. By operating the instrument with the pump and detector off when you do not
need them, you will conserve the lives of the battery and ultraviolet (UV) lamp.
1. Press the ENTER key. The top line of the status display changes to "Select?". The bottom line

displays 3 soft key names: "Set," “Log," and "Disp."
2. Press the soft key below "Set."
3. The names of the soft keys change to reflect the Set options. The display now shows 3 devices

which can be set: "Clock,” “Pump,” and "Cal." Press the "Pump” key.
4. The 2020 turns the pump off. If the pump was off, pressing "Pump" will turn the pump on.
5. A message will be displayed to show you the status of the pump. 2020 reverts back to the

previous menu after a few seconds.
6. To return to the defauit display, press the ENTER key.
5.5.2 Clock
The Clock function is used to set both the current date and time.
1. Press the ENTER key.
2. . Press the "Set" key.

- 3. When the names of the soft keys change, press the "Clock" key.
Brown & Root Environmental
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The up and down arrows are used to change the character underlined by the cursor. The right
arrow is used to advance the cursor to the next character on the right. When the cursor is
advanced past the right-most character, it wraps around to the first character again.

Formatting characters, such as the colon () in the time and the slash (/) in the date are skipped
when advancing the cursor. ‘ '

4, Use the "arrow keys" to enter the correct time. The time is formatted as Hour:Minute:Second.

5. Press the ENTER key to confirm the time and move to the date option.

6. When setting the date, the 2020 prompts you for the current date formatted as Year/Month/Day
Use the "arrow keys" to enter the correct date.

7. Press the ENTER key to confirm the date and return to the Set options. You can wait for the
display to timeout or press ENTER to return to the default display.

5.5.3 Calibration (Cal)

Cal allows you to setup and calibrate 2020. You have three options under the Cal function: "Zero,"
Span,” and "Mem."

A calibration memory consists of a name, a response factor, and PEAK, TWA, and STEL alarm levels.

The "Zero" and "Span” keys are covered in detail in the manufacturer's operations manual for the
instrument.

To edit the calibration memory, select "Mem" and then "Chng." The 2020 prompts you with two new soft
keys: "User" and "Lib."

5.5.4 Library (Lib)

Library selections simplify Cal Memory programming, and provide standard response factors for
approximately 70 applications. "Lib" allows you to select an entry from a pre-programmed library. The
name, response factor, and three alarm levels are all set from the library. To select a library entry to
program the selected Cal Memory:

1. Serect “Set," “Cal," "Mem," "Chng,“ and "Lib."

2. Use the "Next" and "Prev" keys to scroll through the list. See the manufacturer’s manual Appendix
" 8. 7 for a list of the library entries.

5.6 Preparing for Field Operation of the Photovac 2020

Turning 2020 On
1. Turm 2020 on by pressing the ON/OFF key.

2. . 2020 will display thev software version number. Wait for the 2020 to proceed to the default display.

3. Allow 10 minutes for the instrument to warm up and stabilize.

_ ' 019611/P ' ) Brown & Root Environmental
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4. Press the Enter Key. The default dlsplay will provide 3 soft key selection “Set," "Log," and

“Display.”
5. Press "Set." From this optioﬁ 3 other soft key selections will be offered: "Pump," "Clock," and
“Cal."
6. Press "Cal." This wili begin the calibration sequence. The first selection is to Zéro the instrument.
7. Press Enter, zeroiné wfll begin. (Note: When employing zero gas attach and activate zero gas

supply at this time.)

8. The next selection offered will be Span. Press Enter at which time the concentration will be
requested. The isobutylene calibration gas employed under general service will be marked on the
side of the container. Use the soft keys to toggle into position and to log the concentration. Once
the concentration is logged press "Enter." The direction or status display will indicate spanning.
At this time hook up the span gas with a regulator to the Photovac 2020, and open it to supply
enough flow to elevate the flow rate mdlcator to the green indicator line (1/8" from the rest
position).

9. Once spanning is complete, the alarms which have been disabled during calibration will activate
indicating that calibration is complete.

10.  Document this calibration procedure using a Document of Calibration form as illustrated in
Figure 5-1.

This instrument is ready for general purpose apptication.

Calibration is to be performed daily or prior to each use in accordance with Section 5.6 of this SOP.

5.7 Maintenance and Calibration Schedule
Function Frequency
Routine Calibration Prior to each use
Factory Inspection and Calibration Once a year, or when malfunctioning
Wipe Down the Outer Casing of the Unit After each use
Clean UV Light Source : Every 24 hours of operation '
Sample Iniet Filter - Change on a weekly basis or as required by level of
. use
Battery charging | After each use
Clean ionization chamber Monthly
019611 )P . Brown & Root Environmental
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5.7.1 Cleaning the UV Light Source Window

1. Turn the FUNCTION switch to the OFF position. Use 2020 multi-tool and remove lamp housing
cover.

2. Tilt the lamp housing with one hand over the opening, slide the Iamp out of the housing.

3. The Iamp> window may now be cleaned with any of the following compounds using lens paper:
a. 11.7 eV Lamp - Dry Aluminum Oxide Powder (3.0 micron powder)

b. HPLC Grade Methanol - All other lamps

4, Following cleaning, reassemble by first sliding the lamp back into the lamp housing. Replace
o-ring as necessary, reinstall lamp housing cover, tighten using 2020 muiti-tool. (Do not over
tighten).

5. Recalibrate as per Section 5.6.

5.7.2 Cleaning the lonization Chamber

1. Turn the FUNCTION swrtch to the OFF position and remove the lamp housing cover and lamp as
per Sectlon 5.7. 1

2. Using a gentle jet of compressed air, gently blow out any dust or dirt.

3. Following cleaning, reassemble by first sliding the lamp back into the lamp housing. Replace
o-ring as necessary, reinstall lamp housing cover, tighten using 2020 multl-tool (Do not over
tighten).

4. Recalibrate as pef Section 5.6.

5.8 Instrument Advantages

The Photovac 2020 is easy to use in comparison to many other types of monitoring instrumentation. Its

detection limit range is in the low parts-per-million range. Response time rapidly reaches 90 percent

scale of the indicated concentration (less than 3 seconds for benzene). This instrument's automated
performance covers muitiple monitoring functions simultaneously, incorporating data logging capabilities.

5.9 Limitations of the Photovac 2020 Photoionization Monitor
Since the 2020 is a nonspecific total gas/vapor detector, it cannot be used to identify unknown
chemicals; it can only quantitate them in relationship to a calibration standard (relative response
ratio). .

® For appropriate application of the 2020, ionization potentials of suspected contaminants must be
known.

Because the types of compounds that the 2020 can potentially detect are only a fraction of the
chemicals possibly present at a hazardous waste site or incident, a background or zero readmg
on this instrument does not necessarily signify the absence of air contaminants.

 019611/P Brown & Root Environmental
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The 2020 instrument can monitor only certain vapors and gases in air. Many nonvolatile liquids,
toxic solids, particulates, and other toxic gases and vapors cannot be detected.

° PID's are generally not specific. Their responsé to different compounds is relative to the
calibration gas used. This is referred to as relative response ratio. Instrument readings may be
higher or lower than the true concentration. This can be an especially serious problem when

monitoring for total contaminant concentrations if several different compounds are being detected
at once. :

. The 2020 is a small, portable instrument which cannot be expected to yield resuits as accurately
as laboratory instruments. ' '

5.9.1 Variables Affecting Monitoring Data

Monitoring hazardous waste site environment can pose a significant challenge in assessing airborne
concentrations and the potential threats to site personnel. Several variables may influence both

dispersion and the instrument’s ability to detect actual concentrations. Some of the variables which may
impact these conditions are as follows: :

Temperature - changes in temperature or pressure will influence volatization, and effect airborne
concentrations. Additionally, an increase or decrease in temperature ranges may have an adverse
effect on the instrument’s ability to detect airborne concentrations.

Humidity - excessive levels of humidity may interfere with the accuracy of monitoring results.

Rainfall - through increased barometric pressure and water may influence dispersion pathways
effecting airborne emissions. ‘
e Electromagnetic interference - hi

gh voitage sources, generators, other electrical equipment may
interfere with the operation and

accuracy of direct-reading monitoring instruments.

6.0 TROUBLESHOOTING
6.1 Fault Messages

When the "Fault” status is displayed, 2020’s operation is comprised.

Fauit 1. Signal from zero gas is too high.

Cause: If another fault occurred while 2020 was setting its zero point, then this fault is displayed.
Action: | Ensure no faults are occurring and calibrate 2020 again.

Cause: “Contamination of sample line, s;ample line, samﬁle probe or fittings before the detector.
Action: Clean or replace the sample line, sample probe or the iniet filter.

Cause: ~ Span gas and zero air are mixed up. |
Ac':tlon:

Ensure clean air is used to zero 2020. If you are using gas bags, mark the
calibration and-zero gas bags clearty.

l 019611/P- . Brown & Root Environmental
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Cause:  Ambient air is contaminated.
Action: - If you are unsure about the quality of ambient air, use a supply of commercial

zero grade air to zero 2020.
Fault 2. Signal from span gas is too smalil.
Cause: Operator may have confused the span gas and zero air.

Action: Ensure clean air is used to zero 2020. If you are using gas bags, mark the
calibration and zero gas bags clearly.

Action: Ensure the span gas is of a reliable concentration.
Cause: UV lamp window is dirty.
Note: Do not remove the detector lamp in a hazardous location.
Action: Clean the UV lamp window.
Cause: uv larﬁp is failing. '

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: Instail a new UV lamp.
Cause: = Incompatible application.
Action:  The concentration and sample gas are incompatible for use with 2020.

Fauit 3: UV lamp fault. UV lamp has not started.

Cause: UV lamp has not started immediately.

‘Action: This fault may be seen momentarily when 2020 is first turned on. Allow 30 to
60 seconds for the UV lamp to start and the fault to clear.

Cause: .~ UV lamp serial number label is blocking the photocell.
Note: Do not remove or replace the detector lamp in a hazardous location.

Action: If you have a UV lamp with a white serial number label, it is possible that the
label is blocking the photocell. Rotate the lamp approximately 90 degree and
then try to start 2020 again. If the fauit persists, replace the lamp.

Cause: UV lamp not installed.

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: Install a UV lamp.

- 019611/P
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Cause: T lamp has failed.

Note: B not remove or replace the detector lamp in a hazardous location.

X ion: Install a new UV lamp.
Cause: !Etectronlc problem.
Jetion: lf a new UV lamp still generates this fauit, then contact the Photovac Service
Department.

Fault 4: Pump, current too low or too high.

Cause: 11]"‘ihe pump sounds labored, then the pump is operating beyond normal operating
: m@ameters
ﬂmon. Check for an obstruction in the sample line. Make sure sample line, sample

probe or inlet filter are. not plugged.

Note: B not replace the inlet filter in a hazardous location.

&gtion: Replace the inlet filter.
. dztion: Ensure the sample outlet, located on the underside of 2020, is not obstructed.
oA
Cause: U lamp is too wide, causing flow to be restricted.
3|

Note: Do not remove or replace the detector lamp in a hazardous location.

AEtion: - If you have a UV lamp with a white serial number label, it is possible that the
lamp is too wide for the Iampholder Contact the Equipment Manager.

Cause: mo has been exposed to a solvent that can pass through the inlet filter and liquid has
: lleen aspirated.

Kction: Contact the Equipment Manager.
s .

Cause: B 'mne pump has fanled

Atgtlon. Contact the Equipment Manager.
6.2 ' gipgcific' Problems
Problem: Vely low or no instrument respense detected, yet compounds are known to be present.
Cause: z:izo has not been calibrated properly.

Ag;:tion: Ensure the calibration gas is of a reliable concentration and then calibrate the

3 instrument as outlined in Section 3.2 or 3.3 of the User's Manual.

“ 019611/P
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After the instrument has been calibrated. sample the bag of calibration gas.
A reading equivalent to the calibration gas should be displayed. If not, contact
the Equipment Manager.

Note: Do not remove or recharge the battery pack in a hazardous location.

Action: Disconnect the battery charger before calibrating 2020.

Cause: Calibration Memories have not been programmed correctly.

Action: Program all the calibration memories you require for your application. You

must use the correct calibration gas and concentration for each Cal Memory.
Cause: Respon_se factor has been set to zero.

Action: Enter the correct response factor. Refer to Appendix 8.6 for a list of response
factors. [f the compound is not listed in Appendix 8.6 or you are measuring
gas mixtures, then enter a value of 1.0. See User's Manual.

Cause: You are not using the correct Cal Memory.

Action: Select the correct Cal Memory for your application.

Note: It does not matter which Cal Memory is selected or which response factor is entered.
2020’s response is not specific to any one compound. The reading displayed represents
the total concentration of all ionizable compounds in the sample.

Cause: Detector is leaking. A decrease in sensitivity may be due to a ieak in the detector.

Note: Do not remove or replace the detection lamp in a hazardous location.

Action: Ensure the UV larhp has been installed correctly.

Action: Ensure the lamp cover has been tightened down. Do not overtighten the

' : cover.

Action: Ensure the o-ring seal on the lamp cover is positioned correctly.

Cause: UV lamp is too long, causing flow to be restricted.

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: If you have a UV lamp with a white serial number label, it is possible that the
lamp is too long for the lampholder. Replace the lamp and contact the
Equipment Manager.

Cause: UV lamp is too wide, causing flow to be restricted.
. Note: Do not remove or replace the detector lamp in a hazardous location.
- 019611/P Brown & Root Environmental
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Action: If you have a UV lamp with a white serial number label, it is possible that the
lamp is too wide for the lampholder. Contact the Equipment Manager.
Cause: Sampling environment is extremely humid.
Action: Water vapor is not ionized by the PID, but it does scatter and absorb the light
and resuits in a lower reading.
The 2020 detector has been designed to operate under high humidity
conditions. Under extreme conditions you may notice decreased response
due to humidity. '
Cause: UV lamp is failing.
Note: Do not remove or replace the détector lamp in a hazardous location.
Cause: High concentration of non-ionizable compounds.

Problem: Erroneously high readings.

Action: - Chemical compounds, such as methane, with IPs greater than the 10.6 eV
scatter and absorb the UV light. Sensitivity may be decreased significantly.

Application with high backgrounds of such materials, may be incompatible
with 2020. Contact the Photovac Applications Group for more information.

Sampling environment is extremely humid.

Action: ~ Water vapor may contain mineral salts which carry a charge. The water vapor

" becomes an electrolytic solution which becomes ionized when it enters the
detector.

Atmospheric water in areas around the sea or stagnant water may produce a
response in the absence of contaminants. The same effect may be seen when
conducting ground water investigations in areas where the water is hard
because it contains a significant concentration of minerals.

2020 has not been calibrated properiy.

Action: Ensure the calibration gas is of a reliable concentration and then calibrate the
. instrument as outlined in Section 5.6. _ .

After the instrument has been calibrated, sample the bag of calibration gas.

A reading equivalent to the calibration gas should be displayed. If not contact
the Equipment Manager.

Cal Memories have not been programmed correctly.

Action: Program all the Cal Memories you require for your application. You must use

the correct calibration gas and concentration for each Cal Memory. See
Section 3.4, of the User's Manual.

l- 019611/P°
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Cause: . You are not using the correct Cal Memory.

Action: Select the correct Cal Memory for your applicétion. See Section 3.2.2 or
3.3.2, of the User's Manual. -

Note: It does not matter which Cal Memory is selected or which fespdnse factor is entered.
2020's response is not specific to any one compound. The reading displayed represents
the total concentration of all ionizable compounds in the sample.

Cause: Detector has been short circuited by foreign matter in the detector cell.

Note: Do not service 2020 in a hazardous location.

Action: Do not touch the wire grid inside the detector cell. Use a gentle jet of
compressed air to remove any dust in the detector cell.

Warning: Do not insert any object, other than the UV lamp, into the lamphoider.

Cause: There is an undetermined problem.-

Action: Contaét the Equipment Manager.

Problem: Date and time settings are not retained.

Note: Do not remove or recharge the battery pack in a hazardous location.

Action: . Replace the battery pack and reset the time and date. Ensure 2020 has been
turned off before removing the battery pack.

Cause: 2020 has not been used for 3 months or more and the internal battery (not the external
battery pack) has discharged. :

Note: Do not remove or recharge the battery pack in a hazardous location.

Action: Connéct 2020 to the AC adapter and turn 2020 on. Turn the pump off. While

2020 is running the internal battery is charging. Leave the instrument running
for approximately 24 hours.

Problem: lnstrument status shows "Over."

Cause: -High concentrations of gasés and vapors will cause a rapid change in signal level. The
: detector and associated electronics may become temporarily saturated.

Action: Wait a few seconds for the status to return to normal. PIDs are designed to
detect relatively low concentrations of gases and vapors. Exposure to very
high concentrations may resuit in a very high or maximum response.

Cause: The detector has become saturated.

- 019611/P
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Action: Move 2020 to a location where it can sample clean air. Sample clean air until

the reading stabilizes around 0.
Cause: Detector has been short circuited by'foreigri matter in the detector cell.

Note: Do not service 2020 in a hazardous location. -

Action: - Do not touch the wire grid inside the detector cell. Use a gentle jet of
compressed air to remove any dust or dirt in the detector cell.

Warning: Do not insert any object, other than the UV lamp, into the lampholder.
Cause: There is an.undetermined problem.

Action: Contact the Equipment Manager. -

Problem: Display is blank.
Cause: Battery pack is critically low.

Note: Do not remove or recharge the battery pack in a hazardous location.

Action: Replace the battery pack or connéct 2020 to the AC adapter.
Cause:  The battery pack is not connected to t_hé instrument correctly.
| Action: Ensure the battery pack connector is securely attached to the connector on
2020. .
. Cause: There is an undetermined problem.
Action: Reset 2020. You must leave the ins.trument on. while you disconnect the

battery pack. This will reset the instrument. Reconnect the battery pack and
close the battery hatch. Turn on 2020, set the time and date and program all
the calibration memories that you are using.
. Action: Contact the Equipment Manager.
Problem: Sample flow rate is less than 300 mi/min.

Cause: “Inlet filter is plugged.

Note: Do not replace the inlet filter in a hazardous location.

Action: Replace inlet filter.
Cause: Inlet filter has not been installed property.

Action: ~ Ensure that the inlet filter has been installed correctly.
Cause: UV lamp is too long, causing flow to be restricted.

'- 019611/P . ' Brown & Root Environmental
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the: Do not remove or replace the detector lamp in a hazardous location.

Action:  If you have a UV I‘amp with a white serial number label, it is poséible that the
lamp is too long for the lampholder. Replace the lamp and contact the
Equipment Manager.

Cause: UV lamp is too wide, causing flow to be restricted.
- Action: If you have a UV lamp with a white serial number label, it is possible that the
lamp is too wide for the lampholder. Contact the Equipment Manager.
Cause: 2020 has been exposed to a solvent that can pass through the iniet filter and liquid has
been aspirated.
Action:. Contact the Equipment Manager.
Cause: Sample outlet is obstructed.
Action: Ensure the sample outlet is? not obstructed in any way.
Cause: Pump has been damaged.
Action: Contact the Equipment Manager.
" Problem: Liquid has been aspirated.
Cause: 2020 has been exposed to a solvent that can pass through the inlet filter.
Action:  Contact the Equipment Manager.
Problem: Corrosive gases and vapors have been sampled.
Cause: 2020 has been exposed to corrosive gases and vapors.

Action: Corrosive gases and vapors can affect the electrodes within the detector as
well as the lamp window. Prolonged exposure to corrosive materials may
result in permanent fogging or etching of the window. If 2020 is exposed to
corrosive material, contact the Equipment Manager.

7.0 SHIPPING
The Photovac may be shipped as cargo or carried on as luggage providing there is no calibration gas
cylinder accompanying the kit. When shipping or transporting the calibration gas, a Hazardous Airbill
including the information as stipulated in Figure 7-1 will be entered.
‘8.0 REFERENCES
Photovac 2020 Photoionization Monitor User's Manual, 1995.
019611/P Brown & Root Environmental
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FIGURE 7-1

ShicpeBROWN & ROOT ENYIRDEMENTAL
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muat be handed to the opermtor,

M1 wayni Na.
SPRING RUN ROAD EXTENSIGN e « /
CORAOPOLIS, PA 15108 .7 ) Sigpurs fetanree Saamer
7= -
Cansignes
" Fedsral Expross
Two compieted and signed copiss.of this Declarstion WARNING

TRANSPORT DETAILS

2

TNe shipment s within the Aigon of Osparu
limilations pressribed for: m . *® o

forwarder, or an (ATA carge agent.

Faliure to comply In all respects with the spplicable
Dangercus Goods Reguistions may be in bresch of the
appilosbie law, subject to isgel penalties. This
Decizration must not, in any clrcumstances, be
campistsd andér signed by a consoiidator, s

Alrpont ot Destination:

Shipmaent type: (delate non-appiicabls)

! NON-RAD‘OACI‘NE! @ i

NATURE AND QUANTITY OF DANGEROUS GOODS

Oangerous Goods Identiication

H.0.S. .
(}_\m. ISOBUTYLENE

o . am - - e o e em  dem

Additionai Handiing Informntbn

Quantity and Packing
o | & [ |l tpeot packaging irav~ f Amorzatn
Propar Shipping Name Otvinienr { (D Na t':u Ll
COMPRESSED GAS {2.2 |uN 1 FIBER BOARD ‘200
1986 box x (]

Emergency Telephone Number  (412) 262-4583

A Y

NN

| hereby daciare that tha contsnts of this consignment are fully and
accurstsly described above by the proper shipping name, and are| TUM PATTON _ EQUIPMENT m’“‘zﬁ
classified, packaged, marked and abollea/placarded, and are in all| Place and Date

respacts in proper candition for transport according to applicabls| PTTTSBURGH, PA
Intemational and Nalonal Governmental R-puhtbm

Nama/Title of Signatory

Signature

{se® warning above)

IF ACCEPTABLE FOR PASSENGER AIRCRAFT, THI8 SHIPMENT CONTAINS RADI ACTIVE MATERIAL INTENDED
FOR USE IN, QR INCIDENT TO, RESEARCM, MEDICAL DIAGNOSIS, OR TREATMENT.

AN
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