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INTRODUCTION

1.0

EnviroTrac Ltd. (EnviroTrac) prepared this work plan for the Pennsylvania Department of
Environmental Protection (PADEP) under General Technical Assistance Contract SAP No.
400018576 in response to Requisition for Contractual Services (RCS), Requisition No. GTAC 65-176. The RCS and scope of work (SOW) were issued to develop and implement a work plan
for a Remedial Investigation (RI) of the CBS Vanport/Vanport Municipal Authority Site (Site),
located in the Vanport Township, Beaver County, Pennsylvania.
1.1

Project Objectives

The objectives for this investigation are:
•

review existing groundwater data, pump and treat system data, and fate and transport
study completed by CBS to determine what additional data is required to make a
determination of the long-term risk posed by the organic chemicals in the groundwater to
the VTMA supply wells and to the environment;

•

conduct sampling of selected groundwater monitoring wells and VTMA supply wells;

•

install and sample additional groundwater monitoring wells, as necessary, to adequately
characterize groundwater contamination;

•

collect soil and surface water samples to determine any threats to the environment;

•

conduct fate and transport modeling of the contamination groundwater plume to determine
the long-term monitoring and treatment requirements;

•

assess the efficiency of the VTMA towers and evaluate the utility of upgrades or
operational alternatives, such as alternate water sources;

•

assess the adequacy of the pump and treat system operating at the CBS Beaver Plant;

•

evaluate remediation options at the CBS Beaver Plant Based on soil and groundwater
results submitted by CBS;

•

investigate the quarry to determine if it is a current source of groundwater contamination
or poses a threat to public health.

PADEP requested that EnviroTrac prepare the following documents for the RI:
Preparation of Work Plan and Cost Estimate that includes:
• Health & Safety Plan (HASP),
• Sampling Analysis Plan (SAP),
• Quality Assurance Project Plan (QAPP); and,
• Investigative Derived Waste (IDW) Plan.
1.2

Project Organization and Responsibilities

The project will be implemented and managed by EnviroTrac personnel located in the
Warrendale, Pennsylvania office. A Project Organizational Chart is provided in the SAP/QAPP.
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Based on the tasks that will be completed during the waste delineation, the chart identifies the
types of services that will be required and will be updated with subcontractor names and telephone
numbers following the bid process. A Staff Organizational Chart, provided in the SAP/QAPP,
identifies personnel assigned to this project at the time this SAP/QAPP was prepared.
1.3

Distribution List

The Waste delineation Work Plan and associated documents will be distributed to the following
project team members:
Name

Organization

Position

Telephone
Number

E-Mail Address

Alexander N.
Govelovich

PADEP

Contract Manager

(717) 783-8955

agovelovich@pa.gov

Annette Paluh

PADEP

(412) 442-4158

apaluh@pa.gov

Paul Vogel

PADEP

(412) 442-4132

pvogel@pa.gov

Keven Halloran

PADEP

(412) 442-4156

khalloran@pa.gov

Mark Skrobacz

EnviroTrac, Ltd.

Program Manager

Jason Kronenwetter

EnviroTrac, Ltd.

Technical Manager

Paul Yesconis

EnviroTrac, Ltd.

Project Manager/
Senior Geologist

Regional Project
Manager
Environmental
Group Manager
Environmental
Program Manager

(724) 591-5958
Ext. 20
(724) 591-5958
Ext. 12
(724) 591-5958
Ext. 19

marksk@envirotrac.com
jasonk@envirotrac.com
pauly@envirotrac.com

All field activities will be conducted in accordance with the HASP (Appendix A). EnviroTrac
employees assigned to this project will review and sign the HASP before initiating field activities.
The HASP specifies procedures that must be followed to protect the health and safety of the
workers during performance of this project. Familiarity with the following guidance documents
and standards is required prior to engaging in on-site activities:
•
•
•
•

OSHA Hazardous Waste and Emergency Response Standard (OSHA 29 CFR1910.120)
Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities
(1985) (NIOSH/OSHA/USCG/EPA)
Respiratory Protection (EPA Order 1440.1)
Health and Safety Requirements for Employees Engaged in Field Activities (EPA Order
1440.3)

EnviroTrac will conduct a planning/kickoff meeting prior to implementing field tasks. The purpose
of the meeting is to review this work plan, including the HASP, SAP/QAPP, and IDW Plan; review
assignments with staff; review sampling procedures; and answer questions anyone may have.
1.4

Lines of Authority and Responsibilities

Lines of Authority and Responsibilities are further discussed in Table 1 of the SAP/QAPP. Below
is a breakdown of proposed team members, respective titles, and responsibilities:
•

Mark Skrobacz (Program Manager): The primary role of EnviroTrac's Program Manager
is to be the single point of contact for the Commonwealth's Contracts Manager. Other
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responsibilities are to ensure contract requirements are understood and adhered to
throughout the entire EnviroTrac project team; ensure adequate resources, materials, and
equipment are available to successfully execute each project work scope in a timely and
efficient manner; and integrate corporate resources as needed.
•

Jason Kronenwetter (Technical Manager): The Technical Manager will coordinate all
project specific efforts on a statewide basis. Mr. Kronenwetter is a registered professional
geologist in the Commonwealth, and will be the "initial" single point of contact for the
Commonwealth's Regional Project Manager. Upon review of the project work requisition,
the Technical Manager will assign a local Project Manager to work with the
Commonwealth's Project Manager on a day-to-day basis. The assigned EnviroTrac
Project Manager will become the project’s single point of contact for the Commonwealth's
Project Manager from that point forward. With the support of the local Project Managers,
the Technical Manager will ultimately be responsible for executing projects on time and
within budget and will communicate all technical and non-technical issues to the Program
Manager. Additionally, the Technical Manager ensures consistency throughout the project
team to ensure the scope of work, budget, schedules, deliverables, and quality
requirements are being followed.

•

Paul Yesconis (Project Manager/Senior Geologist): The Project Manager will be
responsible for all aspects of preparing and executing the approved project work plan and
communicating/working directly with the Commonwealth's Project Manager. The Project
Manager will document and communicate any out-of-scope services and/or changes in
schedule or budget and submit all daily status/project deliverables to the Commonwealth's
Project Manager. He will also prepare all work orders and provide daily communications
to all field support staff to ensure the work plan activities are being fulfilled. Mr. Yesconis
will also serve as Senior Geologist for office and field activities that require technical
knowledge of Act 2 guidance requirements and past experience conducting investigation
activities in the field. Mr. Yesconis holds a professional geologist registration in the
Commonwealth and will draft and review technical reports.

•

Dave Vandevort (Field Supervisor): The field supervisor reports to the Project Manager.
His/her responsibilities for field related tasks include: ensure site work complies with HASP
and QAPP; coordinate sampling activities with PM; schedule analytical services with
laboratory and secure bottleware; supervise sample collection and provide for proper
documentation; handle and ship samples; maintain field data sheets and the field log book.
The field supervisor also ensures compliance with the Standard Operating Procedures
(SOPs) contained in the SAP.

•

Lynn Crock (Project Specialist): The Project Specialist reports to the Project Manager
and conducts many different duties. Those duties include: tabulate data, data evaluation
and validation, review, maintain analytical data files, maintain sample tracking log sheets,
maintain equipment logs, maintain daily activity logs, process vendor invoices and prebills, maintain the project file, finalize work products for distribution, and distribute work
products.

The following sections discuss the methods and procedures that will be used to conduct the SA
at the Site. Section 2.0 provides a brief summary of the Site including its location, history,
physical setting, and previous investigations. The scope of work for the waste delineation is
discussed in Section 3.0. A project schedule is included in Section 4.0. References cited in the
work plan are provided in Section 5.0. Referenced figures and tables follow Section 5.0. The
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site-specific HASP, SAP/QAPP, and the IDW Plan will subsequently be provided as Appendices
A, B, and C, respectively. A cost estimate for the scope of work is provided in Appendix D.
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BACKGROUND
Location and Description

The town of Vanport, Pennsylvania is located on the northern bank of the Ohio River,
approximately two miles downstream of the confluence of the Ohio and Beaver Rivers (Figure
1). Vanport is bordered to the north and west by the town of Brighton and to the east by the City
of Beaver.
The Vanport Township Municipal Authority (VTMA) owns and operates a public water supply
system that services the municipalities of Vanport Township, Brighton Township, and Ohioville
Borough in Beaver County, Pennsylvania. VTMA services a total Population of approximately
10,000. The maximum daily consumption from the VTMA water supply system is approximately
2.2 million gallons per day (mgd); average daily consumption is 1.55 mgd.
A former Westinghouse facility is located in Vanport approximately 1,500 feet north of the Ohio
River and the VTMA water supply system. Between 1947 and 1987, Westinghouse used TCE at
the facility for degreasing metal parts and components. In 1988, Westinghouse discovered
trichloroethene (TCE), 1,1,1-trichloroethane (TCA), 1,1-dichloroethene (1,1-DCE), and cis-1,2,dichloroethene (cis-1,2-DCE) contamination in facility soil and groundwater.
In 1995, CBS Corporation merged with Westinghouse and assumed environmental responsibility
and continued regular groundwater monitoring under a CO&A with the department. The former
Westinghouse Vanport facility (CBS Beaver Plant) has been owned by Eaton Corporation since
1994 and is located at 1 Tuscarawas Road, Beaver, PA 15009 as shown on Figure 2 (Site Plan).
2.2

General Physiographic Setting

Vanport, Pennsylvania is located in the Pittsburgh Low Plateau Section. The topographic
configuration of this physiographic province is one of a smooth, undulating surface having
numerous narrow, relatively shallow valleys and some high-level terraces. The regional geologic
structure consists of moderate- to low-amplitude, open folds, decreasing in occurrence northwestward, with many strike slip faults in the northeast.
Topography and Drainage
The USGS 7.5 Minute Newport Quadrangle topographic map (Figure 1) illustrates the surface
elevation of the 33.5-acre parcel. Elevations range from approximately 811 feet above mean sea
level (AMSL) along the northern property boundary of the Site, to 690 feet AMSL in the Sand
Quarry located southeast of the Site, to 754 feet AMSL in the area of the VTMA wells. The
elevation steeply rises to the northwest to an elevation of approximately 1,060 feet AMSL and
gently slopes to the south-southwest to an elevation of 683 feet AMSL at the Ohio River.
Geology
Bedrock underlying the Site consists of, in ascending order, the recent and Pleistocene-age
Valley-fill deposits, and the Pennsylvania-age Allegheny Formation. Ice covered the
northwest portion of Beaver County, near Darlington and New Galilee, during the
Pleistocene-age Wisconsin glacial period. Glacial melt water partly filled the stream valleys
with sediments derived from the glaciated areas. Fluvio-glacial deposits of clay, sand, and
gravel accumulated in the valleys of the Beaver and Ohio Rivers that can be as much as 135
Final Work Plan
CBS Vanport/VTMA Site, Beaver County, Pennsylvania

GTAC6-5-176
SAP# 4000018576

Section:
Date:
Page:

WP
1/2018
2-2

feet thick at places in the Ohio River valley that are located below the mouth of the Beaver
River. Competent rock units underlying the valley-fill deposits are comprised of the
Pennsylvanian-aged Allegheny formation, which consists of cyclic sequences of clay, shale,
claystone, siltstone, sandstone, limestone, and coal. The Allegheny formation resulted from
erosion, transportation, and deposition of sediments within shallow inland seas and broad
swamps, which intermittently spread over Western Pennsylvania during the Pennsylvaniaage. A geologic map is included as Figure 3 (Bedrock Geology).
Hydrology/Hydrogeology
Hydrologic properties of the underlying geologic units are as follows (Geyer and Wilshusen,
1982):
Formation

2.3

Valley-fill
deposits

Porosity and Permeability
Pore space within the depositional matrix
of the valley-fill deposits provide a primary
porosity of moderate to high magnitude.
Permeability is moderate to high.

Allegheny

Effective porosity is moderate in
sandstone and low in other rock types.
Permeability is moderate to low.

Groundwater
Median yields of 760 gpm;
below the mouth of the Beaver
River; water from glacial
gravels.
Median yields of 50 gpm; water
occurs
above
claystone,
underclay and coal; aquifers 100
feet below drainage may be
brackish.

Site History

In January 1988, analytical results of samples obtained from various points in the VTMA supply
system indicated the presence of trichloroethylene (TCE) at concentrations less than 100 µg/L
(ppb). After that time, sample results from the hydrogeologically connected aquifer have
frequently shown TCE levels above 100 µg/L. Under the Land Recycling and Environmental
Remediation Standards Act of May 19, 1995 (Act 2), the Medium-Specific Concentration standard
for TCE in used aquifers is 5.0 µg/L.
In 1988 and 1989, the Department conducted a hydrogeologic investigation to determine the
source of the TCE contamination of the VTMA well field. During its investigation, the Department
installed ten groundwater monitoring wells between the Westinghouse facility and the VTMA well
field. At the same time, Westinghouse conducted an investigation of the TCE contamination at
its facility. Westinghouse installed groundwater wells within, and around, the facility and between
the facility and the VTMA well field.
The investigations by both DEP and Westinghouse found TCE in the groundwater aquifer
underneath the facility. Groundwater flow from the Westinghouse facility is generally to the
southwest, in the direction of the VTMA pumping wells and the Ohio River. The investigations
also found that the contaminated aquifer underneath the facility was the same aquifer used by
the VTMA to supply water to the residents of Vanport Township, Brighton Township, and Ohioville
Borough.
Another potential contributing source of TCE contamination is an abandoned sand and gravel
quarry, formerly known as Beaver Sand Company. The quarry is located approximately 1,000
feet north of the VTMA well field (Figure 2). The quarry is about 1,300 feet long and 600 feet
wide, with a depth that does not appear to exceed 100 feet. Quarry operations ceased between
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1965 and 1966. The quarry is now abandoned and overgrown with vegetation. Currently the
quarry is comprised of at least eight different parcels.
A former quarry employee has alleged to the PADEP that significant amounts of industrial wastes
were disposed of in the quarry while it was in operation. In addition, reports of small amounts of
household waste and scrap were dumped in the quarry in the late 1980's. Participants at the
PADEP public hearing on February 28, 2017 also alleged illegal dumping of industrial waste into
the quarry in the past. During a 1992 investigation of the quarry conducted on behalf of
Westinghouse, contractor Rizzo & Associates excavated test pits, conducted soil borings, and
collected soil samples. TCE was found in one test pit soil sample at a depth of 4 to 6 feet, at
levels below the TCE soil standard under Act 2.
Nine out of eleven groundwater samples collected during the Department hydrogeologic
investigation exceeded the 5.0 µg/l Act 2 TCE standard for used aquifers, with sample results
ranging from 14.8 µg/l to 1,100 µg/l TCE. CBS Corporation merged with Westinghouse in 1995
and CBS continued regular monitoring of the groundwater wells under a Consent Order and
Agreement (CO&A) with the Department. Department review of the July 2016 groundwater data
shows that sixteen of the monitored groundwater wells upgradient of the VTMA public water
supply system exceeded the Act 2 TCE standard of 5.0 µg/l, with sample results ranging from
11.0 µg/l to 45,000.0 µg/l. TCA has been detected in several wells, with the highest historical
concentration of 470 µg/l in well DER-7.
CBS conducted a fate and transport study of the TCE in the ground water upgradient of the VTMA
supply wells and concluded that the TCE will not cause a concentration greater than 5 µg/L at the
VTMA supply wells.
Under the CO&A, CBS installed and operates a groundwater pump and treat system at the Beaver
Plant and CBS installed and paid for the operation of air strippers at the VTMA treatment plant to
remove TCE from the drinking water supply. In 2016, as prescribed in the CO&A, CBS ceased
their financial obligation for the operation of the air strippers as concentrations in the VTMA supply
wells are now consistently below the Act 2 MSC of 5 µg/L. Although operation of the air stripper
is not required to meet safe drinking water standards, VTMA continues to operate the strippers
as a precautionary measure.
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SCOPE OF WORK

In accordance with the SOW, and in conjunction with the information provided during the scoping
meeting, PADEP requested that EnviroTrac complete the following tasks:
•
•
•
•
•
•
•
•
•
•

Conduct a geophysical investigation, test borings, test pits, and installation of groundwater
monitoring wells to determine extent of impacts to groundwater associated with the quarry.
Conduct quarterly groundwater monitoring of all CBS, DER, and VTMA wells.
Conduct surface water and sediment sampling to evaluate impacts to Two Mile Run.
Perform groundwater fate and transport modeling to determine potential migration of TCE
and daughter products to the VTMA public supply wells.
Evaluate the CBS Beaver plant remediation system to determine the effectiveness of its
operation.
Evaluate the VTMA air stripper towers to determine utility of upgrades or operational
alternatives.
Disposal of IDW.
Draft and submit Letter Reports documenting progress of the investigations and the
Evolution of remediation systems.
Perform well abandonment/site restoration when characterization activities have been
completed.
Draft and submit End of Project Report.

A summary of proposed activities and associated Tasks is provided in the following table:
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Task No.

Task

1000

Project Management

1010

Project Planning

1040

Procurement

1701

Project Status Reports

2000

Data Evaluation

2010

Fate and Transport Modeling

2070

Report Preparation

2071

Letter Report Preparation

2200

Project Meetings

3011

Soil Sampling

3012

Groundwater Sampling

3030

Monitoring Point Installation

3040

Geophysical Investigation

3050

Aquifer Testing

4020

Waste Transport & Disposal

4100

Site Preparation

4160

Site Restoration

4210

Evaluation of Treatment Systems

Task Description
Project reporting, liaison with PADEP,
project
coordination,
budget
management, project reports, and
meetings
Draft Work Plan, HASP, SAP/QAPP,
and Cost Estimate
Identify subcontractors, prepare and
submit bid scopes, evaluate bids,
prepare bid summaries
Monthly Project Status Reports
Review of historical data to evaluate site
conditions
Perform Groundwater Modeling of TCE
Plume
End of Project Report
Letter Reports to report the finding of the
VTMA and CBD Beaver Plant treatment
systems
Two Project Meetings will be planned
during after investigation activities
Collection of soil samples via direct push
in the Quarry
Sampling of proposed wells and existing
CBS wells, surface water sampling and
sediment sampling from Two Mile Run
Installation of GW wells within the
Beaver Sand Quarry
EM survey of the Sand Quarry to locate
areas of concern
Slug Testing of Proposed GW Wells
Transport and Disposal of IDW
Generated During Site Assessment
Activities
Installing Access Road and Clearing
and
Grubbing
of
Quarry
for
Investigations
Restore Quarry to previous condition,
abandonment of quarry groundwater
wells
Evaluate VTMA air strippers and Beaver
Plant P&T system

Activities associated with the field investigation are discussed in the following sections. General
project management tasks are discussed in Section 5.0.
Specific procedures are specified in the Sampling and Analysis Plan (SAP)/Quality Assurance
Project Plan (QAPP) (Appendix B).
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Project Management and Staffing
Project Management (Task 1000)

EnviroTrac will provide the personnel, subcontractors, materials, and equipment necessary to
complete the waste delineation activities and reporting. Persons in responsible project staff
positions have extensive experience and expertise in their area(s) of involvement, including
hydrogeologic investigations, contaminant investigations, data interpretation, and analysis. The
project will be managed and staffed with personnel from EnviroTrac Warrendale, PA office. A
Project Organizational Chart is provided in the SAP/QAPP (Appendix B).
Project Management duties will be completed throughout the execution of all phases of the
investigation and will include the coordination and preparation of field personnel, procurement
and scheduling of subcontractors and vendors, management of laboratory and field data,
management of waste, scope changes, financial/budgetary review and invoicing, regulatory
interaction, and reporting. Also included will be updates and adjustments to the Work Plan, HASP,
SAP, QAPP, and IDW Plan.
EnviroTrac will provide the following reports to the PADEP Regional Project Manager (RPM) and
the PADEP Contract Officer (CO):
Report

Frequency

Regional
Office Hard
Copies

Central
Office Hard
Copies

Electronic
Copies

Daily Activity Reports

During field
activities

0

0

PADEP RPM - 1

Project Status Reports

Monthly

0

0

PADEP RPM - 1
PADEP CO - 1

Once

0

0

PADEP RPM - 1
PADEP CO - 1

Once

2

1

PADEP RPM - 1
PADEP CO - 1

Draft Letter Reports

Two

0

0

Final Letter Reports

Two

2

1

Draft of Project Report

Once

0

0

Final End of Project Report

Once

2

1

Draft Work Plan (including Cost
Estimate, HASP, SAP/QAPP, and
IDW Plan)
Final Work Plan (including Cost
Estimate, HASP, SAP/QAPP, and
IDW Plan)

PADEP RPM - 1
PADEP CO - 1
PADEP RPM - 1
PADEP CO - 1
PADEP RPM - 1
PADEP CO - 1
PADEP RPM - 1
PADEP CO - 1

Daily activity reports and project status reports will be prepared on forms provided by PADEP.
EnviroTrac will provide these reports electronically via email and hardcopies, as requested by
PADEP. Additional deliverables that will be provided include:
•
Site Scoping Meeting Minutes
•
Analytical results
•
Waste manifests/bills of lading
•
Certificates of disposal
•
Executed subcontractor agreements
•
Certificates of insurance
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Bid prices/quotes

Project Planning (Task 1010)
The work under this task will include the scoping meeting attendance, review of any site
documents provided at the meeting, preparation of meeting minutes, preliminary/final Work Plan,
and cost estimate.
Subcontractor Procurement (Task 1040)
Based on the activities that will be completed during the investigation, EnviroTrac identified the
following tasks that will require subcontractor involvement:
•
IDW disposal – Soil, Water, PPE, and sampling materials;
•
Soil Boring Installation – Drilling subcontractor to install soil borings;
•
Well Installation – Drilling Contractor to install groundwater monitoring wells;
•
Geophysical Survey – Geophysical subcontractor to perform EM surveys.
EnviroTrac will solicit bids from a minimum of three qualified subcontractors, including companies
that are pre-qualified as Small Diverse Businesses (SDBs), to complete the required tasks that
exceed $10,000. Any task below $10,000 will be at the discretion of the PADEP CO and
EnviroTrac to determine if a minimum of three bids are required. To solicit bids, EnviroTrac will
prepare bid packages that include a scope of work, specifications, bid forms, and instructions to
bidders. As deemed necessary to facilitate accurate bidding, site walks with potential subcontractors will be scheduled prior to bid submittal. For waste disposal facilities, EnviroTrac will
provide PADEP with the proposed list of bidders and the bid specifications. EnviroTrac will
evaluate the bids for technical quality, responsiveness, soundness of approach, health and safety,
cost, and insurance requirements. A bid abstract will be prepared that will be provided to
PADEP’s RPM and CO along with the Subcontractor Approval Request and copies of the bids
and solicitation documents. Following PADEP approval, EnviroTrac will issue work orders and/or
purchase orders to selected subcontractors/vendors for the scope of work and contracted amount
specified in the bid. Equipment and materials deemed as rental or vendor materials will not be
subjected to the subcontractor procurement process.
3.2

Project Status Reports (Task 1701)

Project status reports will be prepared monthly and submitted to the RPM for review and approval.
Each report will be prepared on the Department provide Project Status Report form. The following
information will be included on each report:
• Work Planned Each Period;
• Work Accomplished During Period;
• Deliverables Submitted;
• Waste Materials Removed;
• Work Planned But Not Accomplished;
• Problems and/or Unanticipated Difficulties Encountered and Action(s) Taken To Resolve
the Issue(s);
• Work Plan Changes Anticipated and/or Made;
• Status of Schedule;
• Project Cost Analysis (with updated project cost spreadsheet);
• Work Planned for the Next Reporting Period;
• Invoices Pending Payment;
• Project Cost Analysis.
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Data Evaluation (Task 2000)

Data generated during the investigation will be reviewed, verified, and validated in accordance
with the procedures specified in the QAPP. The data will be reviewed for compliance with the
SAP and SOPs. Laboratory analytical data will not be independently validated unless requested
by PADEP.
Data gathered during the investigation will be evaluated to identify and quantify COCs in
groundwater, determine trends in groundwater data, and determine horizontal and vertical extent
of the dissolved phase plume. Data will be tabulated and figures developed illustrating subsurface
conditions relative to observed impacts and hydrogeologic conditions.
EnviroTrac will assess the data collected during the investigation relative to the characterization
of the site and source area(s) to determine the nature and extent of contamination, evaluate the
fate of contaminants and contaminant migration pathways (Section 3.4), and evaluate the effects
on human health and the environment. Analysis of site characterization data will focus on the
physical characteristics of the Site and the relationship between these characteristics, and
associated risks posed by the site based on onsite and offsite property usage.
Analytical data acquired during the investigation will be compared to the established Act 2
standards as well as other appropriate, relevant, and applicable standards. Data tables will be
prepared to summarize analytical results and exceedances. The data will be used to identify,
quantify, and delineate COCs in various environmental media. Groundwater elevation contour
maps and Isoconcentration maps will be developed to illustrate the flow of groundwater and the
extent of impacts.
3.4

Fate Transport Modeling (Task 2010)

Ground water flow and contaminant fate and transport (F&T) models allow for a better
understanding and evaluation of hydrogeologic systems. CBS performed F&T modeling using
the PADEP Quick Domenico (QD) spreadsheet to solve the groundwater transport equation for
dissolved contaminant plumes. QD is a simple tool and may not be the appropriate F&T solution
because subsurface conditions at the Site may not satisfy the four basic Domenico (1987)
assumptions:
• aquifer properties are homogeneous and isotropic;
• the groundwater flow field is homogeneous and unidirectional;
• groundwater flow is in steady state; and
• the contaminant source remains constant in time.
QD also has many other limitations and should not be applied to the following:
• Modeling complicated ground water flow;
• Modeling chlorinated volatile organic compounds.
PADEP recommends using the United States Environmental Protection Agency (USEPA)
Biochlor when modeling chlorinated compounds. USEPA developed Biochlor as a quick
screening tool and, as in QD, should not be applied in the following conditions:
• where pumping creates a complicated flow field or vertical gradients affect transport;
• where recharge or lateral aquifers play a significant role; and
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where detailed and accurate results closely matching site conditions are required.

Based on the above discussion, EnviroTrac will construct a numerical ground water model and
run F&T simulations to better understand the groundwater system across the Site and
surrounding area. The following sections present general information pertaining to the model
development.
Conceptual Site Model
A conceptual site model (CSM) of a hydrologic system is based on an interpretation of available
data to better understand the characteristics and dynamics of the system. The CSM is the basis
for modeling groundwater flow systems and associated contaminant transport. An inaccurate
CSM may result in a flawed understanding of the fundamental processes that drive the
hydrogeologic flow system.
Prior to constructing the ground water model, EnviroTrac will review historical and proposed field
investigation data (Task 2000) to develop a CSM using the following information, if available:
• Geologic maps and cross sections;
• Potentiometric head data;
• Aquifer tests;
• Laboratory testing of subsurface properties;
• Meteorological and hydrological records;
• Information and data from previous investigations;
• Surface water data including spring and seepage data; and
• Well construction and lithologic logs, and well test data.
EnviroTrac’s hydrogeologist constructing the ground water model will communicate to the project
manager any data gaps that may exist prior to commencing fieldwork to efficiently attempt to fill
the data gap.
Model Codes
The proposed numerical groundwater modeling code is Modular Finite-Difference Ground Water
Flow Model 2000 (MODLOW 2000, (United States Geological Survey, 2000)). MODFLOW 2000
is a thoroughly tested code and used extensively by governments and industry worldwide.
To determine three-dimensional flow pathways of groundwater particles, the USGS’s particle
tracking software MODPATH (Pollock, 1994) will be used in conjunction with the output from
MODFLOW-2000. Because this model does not account for the physical and chemical processes
that typically occur on chemicals in groundwater environments, such as biodegradation, sorption,
and dispersion, MODPATH is considered to be a conservative model to evaluate COC migration
pathways, but will not provide accurate information for evaluating COC migration and remediation
durations. MODPATH will be used to estimate particle pathways and travel times of groundwater
from the source areas to the existing remedial systems and VTMA public supply wells.
For fate and transport simulations, the code will be the Modular Three-Dimensional Transport
Model (MT3DMS, where MS denotes multi- species), developed at the University of Alabama.
MT3DMS, for the U. S. Army Corps of Engineers, is for use with any block centered flow model
such as MODFLOW (http://hydro.geo.ua.edu/mt3d/summary.htm). MT3DMS operates using the
output from MODFLOW, and incorporates physical and chemical processes such as
biodegradation, sorption, and dispersion, that typically occur in groundwater environments.
Final Work Plan
CBS Vanport/VTMA Site, Beaver County, Pennsylvania

GTAC6-5-176
SAP# 4000018576

Section:
Date:
Page:

WP
1/2018
3-10

MODFLOW 2000, MODPATH and MT3DMS are in the public domain, widely used, and well
documented.
EnviroTrac will select a graphical user interface (GUI) for pre- and post-processing MODFLOW
2000 to read and view the model results. The results from model simulations will be converted to
GIS compatible files for graphical representation of model results directly on Site features, base
maps, and data.
Model Units
Modeling parameters will be defined in length units of feet and time in days. Concentrations used
for fate and transport will be in µg/L. The remaining inputs will be entered in consistent units (feet
and days) or dimensionless (i.e. porosity).
Model Grid and Boundary Conditions
A critical aspect in the development of a groundwater flow model is defining the external model
boundaries. The external model boundaries will be selected to avoid overly constraining results.
Additionally, boundary conditions will be technically defensible and representative of the regional
and local hydrogeologic systems.
Geologic boring logs and cross sections will be used to determine elevations and thickness of
hydrogeologic units in the model and to accurately represent the lithologic variability beneath the
Site and surrounding area. The model grid will be constructed of cells arranged in a threedimensional grid, each cell assigned its own representative hydrogeologic characteristics. The
cell dimensions and the number of model layers will be determined following evaluation of the
historical and newly acquired data and a literature survey. The cell size will vary over the model
domain, with smaller cells (higher resolution) in the areas of interest (groundwater recovery
system and municipal wells) and larger cells at the model boundaries. Hydrologic characteristics
will initially be assigned using field derived values or, when field values are unavailable, literature
values based on qualitative observations (such as boring logs). Final hydrologic characteristics
will be assigned during calibration.
Model Layers Number and Thickness
The number and thickness of each layer will be determined from the available borehole
information, the proposed geophysical and aquifer tests, and from literature and database
searches. Layers will be defined using transmissivity and hydraulic conductivity values collected
during the tests conducted for the Site, as well as from literature. A model layer will be defined
as a vertical portion of a borehole with similar lithology and/or hydraulic conductivity that contrasts
significantly with hydraulic conductivity values both above and below it. Portions of a single layer
in other areas of the model may differ in hydraulic conductivity as defined by field data. The final
number of layers in the model will be based on the number of vertical zones of contrasting
hydraulic conductivity.
Hydraulic Conductivity, Transmissivity, and Porosity
Approximate hydraulic conductivity and transmissivity values will be estimated using data from
previous investigations, available borehole information, the proposed geophysical and aquifer
tests, and from literature and database searches. Layers will be defined using transmissivity and
hydraulic conductivity values collected during the tests conducted for the Site, as well as from
literature.
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To perform particle tracking, the porosity of each hydrostratigraphic unit must be defined. Porosity
is the ratio of the volume of pore space to the total volume of the soil or rock. If site-specific data
is difficult to obtain from laboratory testing, and based on current knowledge of the site, literature
values given by Freeze and Cherry, and other reliable sources, will likely be used.
Hydrologic Features
All surface waters will be represented in the model using the MODFLOW river package (river
package) and lake package (LAK). The packages are used to simulate the hydraulic interactions
between surface water and groundwater. If available, parameters for rivers and lakes will be
obtained from the USGS National Water Information System (NWIS) or estimated from USGS
topographic maps and be grouped into three categories:
• Site-specific data from on-site measurements;
• Real-time and statistical data from the USGS; and
• Estimates from USGS topographical maps and aerial photographs.
Recharge
The distribution of aquifer recharge in the model will be defined using local rainfall data, land use,
soil type and local aquifer yield to estimate recharge in inches per year (in/yr).
Ground Water Source/Sinks
Internal groundwater sinks within the model are primarily industrial, municipal, and recovery wells.
The presence of pumping stresses due to municipal or industrial pumping on an irregular schedule
and/or at an irregular rate requires representation as a single, constant rate in a steady-state
simulation. EnviroTrac will request daily pumping rates for VTMA wells from which an average
daily discharge rate can be derived to use in the steady-state model. For the recovery wells, there
should be a continuous record of discharge volume for each well on a daily basis.
Calibration and Sensitivity Analysis
The model will be calibrated to steady state groundwater conditions believed to be representative
of average conditions. The majority of the model calibration will be done manually. The manual
method is usually most efficient due to the ability of the modeler to focus in on the most plausible
hydrogeologic parameter values. Fine-tuning of the manual calibration and sensitivity analyses
will be performed with the parameter estimation package (PEST, Watermark, 2004). PEST is a
nonlinear parameter estimator that automatically adjusts model parameters to obtain the best fit
to Site data.
The model calibration will be performed by adjusting model parameters (i.e., hydraulic
conductivity, riverbed and drain conductance, storage coefficient, recharge, etc.) to match Sitespecific water-level data and cones of depression resulting from withdrawal wells. Water-level
elevation data from historic Site investigations and newly acquired water-level measurements will
be used in the calibration process. Water level (if available) and ground water pumping rate data
for VTMA wells will be used to help improve the overall model calibration. A literature search will
be completed and VTMA will be contacted to obtain additional available hydrogeologic data.
To quantify the uncertainty in the calibrated model, caused by uncertainty in the estimates of
aquifer parameters, a sensitivity analysis will be performed on the key model parameters. The
sensitivity analysis will be performed using such guides as the ASTM Guide for Conducting a
Sensitivity Analysis for a Ground-Water Flow Model Application (ASTM D5611) or the methods
outlines in Applied Groundwater Modeling (Anderson and Woessner, 1992). Uncertainty will be
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quantified by gauging the effect of small variations in model parameters (above and below the
calibrated value) on the final calibration statistics.
Particle Tracking Simulation
Particle tracking can be used to identify groundwater discharge and recharge zones, and is
frequently employed in groundwater protection programs to delineate source areas. Particle
tracking is extremely useful because it can be applied easily in both forward and backward
tracking modes (that is, forward in time, from an eventual source to a sink, and backward in time,
from a sink to the surrounding areas). Not only can the future location of a particle be simulated,
but also the flow path leading up to a particle’s present location can be simulated. Both forward
and backward tracking modes will be used in the simulation. As described earlier, particle tracking
does not account for physical or chemical processes that affect the transport and fate of COCs.
Fate and Transport Simulations
The fate and transport simulations use physical and chemical properties of the aquifer and COCs
to derive a more accurate depiction of the migration of COCs in the aquifer. The movement of
COCs in groundwater are affected by dispersion, degradation, and retardation. Retardation is
dependent on the amount and distribution of organic carbon in an aquifer.
Fate and transport modeling will be performed to supplement particle-tracking results. Total
organic carbon (TOC) data, collected during soil sampling and well installation, will be used to
derive site-specific distribution coefficients for chemicals of concern. Other fate and transport
parameters such as dispersion and biodegradation rates will be derived from literature values or
estimated using the methods outlined in:
• USEPA/600/R-98/128 Technical Protocol for Evaluating Natural Attenuation of
Chlorinated Solvents in Groundwater;
• Aronson, et al, 1999, Aerobic/Anaerobic Biodegradation of Organic Chemical in
Environmental Media: A Summary of Field and Laboratory Studies;
• Pennsylvania Department of Environmental Protections Land Recycling Program
Chemical and Physical Properties Database; and
• Aziz, C.E., et al., 2002, BIOCHLOR: Natural Attenuation Decision Support System User’s
Manual.
Model Documentation
Model construction and simulation results will be presented in a report following industry
standards such as those set forth in ASTM D5718-95(2006) Standard Guide for Documenting a
Ground-Water Flow Model Application or those described in Applied Groundwater Modeling
(Anderson and Woessner, 1992).
3.5

Project Meetings (Task 2200)

Project meetings will be held to discuss certain phases of the investigation. One meeting between
EnviroTrac and PADEP will occur after the geophysical and soil boring investigation to review
results and determine number and location of groundwater monitoring wells. A second meeting
will occur with PADEP after the comprehensive site conceptual model is completed with all
groundwater data and results of the fate & transport groundwater modeling.
3.6

Report Preparation (Task 2070)
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An End of Project Report describing and documenting all project work completed by EnviroTrac
will be prepared and submitted to the Department for review. Any comments by the Department
regarding the draft report will be incorporated into the Final End of Project Report prior to its
submission to the Department.
3.7

Letter Report Preparation (Task 2071)

After completion of certain milestones, letter reports will be drafted and submitted to PADEP for
review to document the results of different phases of the investigation. One letter report will be
drafted and submitted to PADEP for review to document the results of the groundwater evaluation
and will include:
• Results of the quarry geophysical investigation;
• Results of the quarry soil investigation;
• Results of the two rounds of groundwater, surface, and sediment sampling;
• Results of the groundwater fate and transport modeling;
• Recommendations and Conclusions.
A second letter report will be drafted and submitted to PADEP for review and will include:
• An evaluation of the Beaver Plant pump and treat system and any recommendations;
• Inspection and evaluation results of the VTMA stripper towers;
• Recommendations to improve the efficiencies of air strippers, potential alternative
treatment methods, and any cost saving measures;
• Recommendations for alternative water sources for Vanport Township.
3.8

Soil Sampling (Task 3011)

The purpose of the soil boring investigation is to characterize overburden materials within the
Sand Quarry bottom and obtain soil samples for analysis. An estimated 16 soil borings will be
advanced at locations that will be selected based on results of the geophysical survey. The soil
borings will be advanced using a track mounted direct-push sampler to probe refusal or 5 feet into
the first water bearing zone.
Soil samples will be collected continuously within each boring for lithologic evaluation, field
screening with a PID, and sampling. The core will be logged using the Unified Soil Classification
System (USCS). Portions of the core will be bagged for headspace analysis and laboratory
analysis. Headspace analysis will be completed at a rate of one per core for the depth intervals
exhibiting impacts.
In accordance with Act 2 requirements, one soil sample will be collected from the 2-foot native
soil interval to document near-surface conditions. The second soil sample will be collected at
depth from the interval that exhibits the greatest PID response, or the sample located in the
vadose zone or the bedrock interface, if no PID response is recorded. Additional soil samples
may be necessary to vertically delineate soil quality in the event of elevated PID readings.
Specific soil logging, screening, and sampling procedures are specified in the SAP. Soil cuttings
will be drummed for appropriate disposal in accordance with the IDW Plan (Appendix C).
Based on the results of the soil boring investigation, up to four test pits will conducted to further
investigate potential areas of concerns. The test pits will be conducted utilizing a track-mounted
excavator. Material encountered during the test pits will be screened with a PID and logged using
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the USCS. If elevated PID readings are observed, the soil exhibiting the highest PID response
will be collected for laboratory analysis. The test pits will be backfilled with native material at the
conclusion of the test pit investigation.
Laboratory Analysis
Soil samples collected during soil sampling will be analyzed for the TCL VOCs by EPA Method
8260B, TCL SVOCs by EPA Method 8270C. In addition, pesticides and herbicides will be
analyzed by EPA Method 608/8081B and 8151A, respectively. A maximum of 10 day turnaround-time (TAT) will be requested for the sample analysis.
In addition to analysis for specific COCs, selected soil samples will also be collected for fraction
organic carbon, grain size, porosity, and bulk density analyses by ASTM Methods D2974, 854
and 2937. These samples will be collected to establish the properties of the various soil types
encountered during the investigation and will be sent to a laboratory for analysis. Specific soil
logging, screening, and sampling procedures are specified in the SAP/QAPP.
Quality Assurance/ Quality Control
Quality assurance/quality control (QA/QC) samples will be collected including a trip blank (VOC
analysis only), equipment blank (if necessary), and a field duplicate. Specific procedures for
purging, sampling, and QA/QC sample collection are contained in the SAP/QAPP.
Quality control (QC) procedures and checks are used to verify the accuracy of investigation data.
Field QC checks are used to identify potential problems with sampling procedures such as the
inconsistent use of sampling standard operating procedures, field introduced sample or water
supply contamination, and/or problems with sample homogeneity or representativeness.
Laboratory QC checks are used to identify potential problems with analytical procedures such as
the misapplication of required analytical methodologies or other laboratory related problems that
could result in inaccurate or imprecise data reported. Details of all field and laboratory QA/QC
procedures and checks are provided in the SAP/QAPP.
3.9

Groundwater/Surface Water Sampling (Task 3012)

EnviroTrac will conduct two quarterly groundwater and surface water monitoring events to
characterize current groundwater quality of the existing and proposed monitoring well network,
as well as the surface water quality of Two Mile Run. Low flow sampling techniques will be utilized
for monitoring wells to monitor changes in groundwater chemistry.
Groundwater Purging and Sampling
Before collecting groundwater samples, EnviroTrac will gauge static water level elevations in each
well using an optical interface probe. Following gauging, the wells will be purged using low-flow
purge techniques with a positive displacement pump, low flow submersible pump with variable
controlled drive, or peristaltic pump. The wells will be purged with minimal drawdown (generally
<0.33 feet) until selected water quality stabilization criteria specified in the SAP/QAPP are met.
Stabilization of the water quality indicator parameters is the criterion for sample collection;
however, if stabilization does not occur and the procedure has been strictly followed, then sample
collection can take place once three (minimum) to six (maximum) casing volumes have been
removed. Purge water will be containerized and managed in accordance with the IDW Plan
(Appendix C). One groundwater sample from each monitor well will be analyzed for selected
compounds as specified in the following section.
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Stream and Sediment Sampling
To identify potential impacts to Two Mile Run, surface water and sediment samples will be
collected from three locations. Upstream samples will be collected where Two Mile Run and the
bridge leading to the parking lot for Middle School and High School parking. A second sample
location (midstream) will be located southeast of the CBS Beaver Plant pump and treat system
building located on the south side of Georgetown Lane. A third sampling location (downstream)
will be located where Spring Lane crosses Two Mile Run. The three stream sample locations are
illustrated on Figure 4 (Two Mile Run Stream Sample Locations).
Laboratory Analysis
Groundwater, surface water and sediment samples collected during the initial sampling will be
analyzed for the TCL VOCs by EPA Method 8260B, TCL SVOCs by EPA Method 8270C. In
addition, TCL pesticides and herbicides will be analyzed by EPA Method 608/8081D and 8151A,
respectively. A maximum of 10 day turn-around-time (TAT) will be requested for the sample
analysis. After the initial sampling event, target compounds will be identified and the analytical
sampling list will be revised to only include detected compounds.
Quality Assurance/ Quality Control
Quality assurance/quality control (QA/QC) samples will be collected including a trip blank (VOC
analysis only), equipment blank (if necessary), and a field duplicate. Specific procedures for
purging, sampling, and QA/QC sample collection are contained in the SAP/QAPP.
Quality control (QC) procedures and checks are used to verify the accuracy of investigation data.
Field QC checks are used to identify potential problems with sampling procedures such as the
inconsistent use of sampling standard operating procedures, field introduced sample or water
supply contamination, and/or problems with sample homogeneity or representativeness.
Laboratory QC checks are used to identify potential problems with analytical procedures such as
the misapplication of required analytical methodologies or other laboratory related problems that
could result in inaccurate or imprecise data reported. Details of all field and laboratory QA/QC
procedures and checks are provided in the SAP/QAPP.
3.10

Monitoring Point Installation (Task 3030)

Based on data collected during the initial geophysical survey (Task 3040) and results of the
proposed soil sampling (Task 3011), proposed groundwater monitor wells will be installed within
the bottom of the Sand Quarry to characterize groundwater. An on-site meeting will be conducted
with EnviroTrac and PADEP prior to drilling to determine final well locations.
Well Construction
Groundwater monitor wells will be installed using a hollow steam auger approximately 5 feet into
to the first productive water-bearing zone. Final well locations and well depths will be determined
following completion of the previous phases of the investigation. Note that additional wells may
need to be installed to delineate the vertical extent of any plumes that may be identified.
Recommendations for deeper well installations will be provided to PADEP following completion
of this phase of the investigation.
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The wells will be constructed with 2-inch PVC riser and 10-feet (maximum length) of 2-inch PVC
well screen (0.01-inch machine slot). Actual well construction details will be determined in the
field. The annular space between the borehole wall and the PVC screen will be filled with silica
gravel to approximately 2 feet above the top of the screened interval. A 2-foot thick bentonite
seal will be placed above the gravel pack. The remaining annular space will be grouted to surface
grade. A watertight locking gripper plug and padlock will be fitted to each well to restrict access.
The wellhead may be completed as a stick-up with steel casing and a locking lid or flush with the
ground surface in a cement pad, depending on location. Well construction details will be recorded.
Residual drill cuttings and fluids will be drummed for appropriate disposal in accordance with the
IDW Plan (Appendix C).
Soil Sampling
Soil cores will be collected within each well boring for lithologic evaluation, field screening, and
sampling. As each core is retrieved, field screening will be performed utilizing a Photoionization
detector (PID). The soil core will be logged using the Unified Soil Classification System (USCS).
Portions of the core will be bagged for headspace analysis and laboratory analysis, if necessary.
If elevated PID readings are observed, the interval with the highest PID readings will be submitted
for analysis. Soil samples will be analyzed for the constituents of concern (COCs) identified in
the SAP-QAPP (Appendix B).
Well Development and Surveying
The monitoring wells will be developed approximately five workdays following installation to
dislodge and remove sediment and/or residual drill cuttings from the borehole. Well development
will be accomplished in accordance with the EnviroTrac SOP described in the SAP.
EnviroTrac will subcontract the services of a Pennsylvania-licensed surveyor to survey the
location, top of casing (TOC), and surface well elevations relative to permanent area features or
USGS benchmarks (if available). Each location will be surveyed horizontally to within 0.10 foot.
Surface and TOC elevations will be surveyed within +/- 0.01 feet. The location of the previously
completed soil borings and test pits will also be survey during this time.
IDW Disposal
Solid waste and water generated during the investigation will be contained and tested before
being transported off-site for appropriate disposal in accordance with the procedures specified in
the IDW Plan (Appendix C). Copies of disposal certificates and manifests will be provided to the
department.
Off-site Access
The proposed monitoring wells discussed above will be installed on residential and commercial
properties. Negotiations for off-site access to the residential and commercial properties will be
coordinated by PADEP.
3.11

Geophysical Investigation (Task 3040)
Electromagnetic (EM) Survey

The EM-31 Terrain Resistivity/Conductivity Meter is used to map subsurface anomalies that affect
resistivity/conductivity including landfills, brine spills, buried metal objects, shallow groundwater
contamination, soil thickness, and possible sinkholes or pinnacle locations in karst terrain. EM
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surveys work by inducing current into the ground from a transmitter coil. The resulting secondary
electromagnetic field set up by any ground conductors is then measured at a receiver coil. The
presence of metals, ions, or clays increases the ground conductivity. Conductivity readings are
reported in millisiemens per meter. Metal detector readings are generally reported in parts per
thousand of the total field. The EM-31 has an exploration depth of 18 feet and is capable of
automatically downloading conductivity data as well as spatial data into a hand-held computer.
When possible, EM-31 will be integrated during data collection using a global positioning system
(GPS) with sub-meter accuracy.
The EM induction survey (terrain conductivity and metal detector) will be utilized to identify
potential AOCs for the proposed subsurface investigation, which includes soil borings, test pits
and installation of groundwater monitoring wells. The EM survey will assist in identifying waste
that may have been buried that could be a source of contamination to the underlying aquifer. The
approximate survey is 3.75 acres as shown on Figure 5 (Proposed EM31 Survey Area).
3.12

Aquifer Testing (Task 3050)

EnviroTrac will conduct slug tests on the proposed wells installed in the Beaver Sand Quarry to
evaluate aquifer properties for fate and transport modeling. The slug tests will be conducted by
inserting a solid slug into the water column, allowing the water table to equilibrate, and monitoring
the response in the water table when the slug is removed. Slug test data will be analyzed using
the AQTESOLV computer modeling software. Specific procedures for the aquifer testing are
included in the SAP-QAPP (Appendix B).
In addition to the slug testing, data loggers will be installed in select wells inside and outside of
the quarry to monitor groundwater fluctuations. The data loggers will remain in the wells for 90
days or, if beneficial, for a longer period of time. The information obtained from the data loggers
will be compared to daily precipitation data to determine any correlation with precipitation and
groundwater elevations/concentrations for wells inside and outside of the quarry.
EnviroTrac will also conduct a field investigation and document review of current and historical
stormwater discharge into the quarry. Which includes, a review of available information for the
PennDOT work that occurred in April 2012 for the reconstruction of Route 68 and how the
divergence of stormwater from the quarry has effected the overall groundwater quality of the Site.
3.13

Waste Transportation and Disposal (Task 4020)

Waste generated during the investigation will be placed in DOT rated 55-gallon drums and staged
on-site until the waste can be profiled for appropriate disposal in accordance with the procedures
specified in the IDW Plan (Appendix C). Copies of disposal certificates and manifests will be
provided in the Waste Delineation Report.
3.14

Site Preparation (Task 4100)

EnviroTrac will perform clearing and grubbing to gain access to the Beaver Sand Quarry will be
required. Underbrush will be cleared to allow for the geophysical survey, which will require
traversing the entire bottom of the quarry. In addition, track mounted drilling rigs will need access
to conduct soil sampling and installation of groundwater monitoring wells.
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To allow for continued access after the initial investigation/characterization activities, EnviroTrac
will construct a roadway on the western portion of the quarry east of Olivia Street. The access
road will be constructed from the top of the slope to the toe of the slope approximately 250 ft long
by 12 feet wide. Disturbance to vegetation and standing trees will be keep to a minimum. Topsoil
will be removed from the base of the planned access road and stockpiled. The stockpiled topsoil
will be used later to restore the area after access to the quarry is no longer required. A stone
subbase of 6 inches to 8 inches will be placed for the access road to stabilize the slope and to
reduce erosion from vehicular traffic.
To limit access and to deter potential trespassers from entering the quarry via the new access
road, a gate will be install to limit access to authorize personnel only. The gate will consist of two
steel posts with a locking chain.
3.15

Site Restoration (Task 4160)

When notified by the Department that the wells installed in the quarry are no longer needed and
access to the quarry is no longer required, EnviroTrac will restore the quarry to its previous
condition before investigation activities.
The access road will be removed by excavating the gravel access road and replacing it with the
topsoil that was originally removed and stockpiled. The disturbed areas will be revegetated to
reduce erosion of the hillside. In addition, the access gate will be removed to allow open access.
Abandonment of the groundwater monitoring wells within the quarry will be conducted in
accordance with the PADEP well Groundwater Monitoring Guidance Manual, December 1, 2001.
The surface casing of the well will be removed and the inner PVC casing will be filled with coated
bentonite pellets from the bottom and the top five feet of the well will be filled with bentonite/grout
slurry mix. The PVC well casing will be cut below ground surface and the surrounding area
restored to its previous condition.
3.16

Evaluation of Treatment Systems (Task 4210)

VTMA Treatment System
The VTMA owns and operates a public water supply system that serves Vanport Township,
Brighton Township, and Ohioville Borough. The maximum daily consumption from the VTMA
water supply system is approximately 2.2 million gallons per day (mgd) with an average of 1.55
mgd.
In 1988, analytical results of samples obtained from the VTMA water supply wells indicated the
presence of TCE above the Act 2 Medium-Specific Concentration of 5 µg/L. As a result, two air
stripper towers were installed by CBS to remove TCE and associated constituents from the
drinking water that services the surrounding area. The operation of the air stripper is no longer
required to meet safe drinking water standards; VTMA continues to operate the strippers as a
precautionary measure. In 2016, CBS ceased paying for the operations and maintenance of the
air strippers as concentrations in the VTMA supply wells are now consistently below the TCE
MSC of 5 µg/L. The DEP has requested EnviroTrac to assess the efficiency of the VTMA air
stripper towers, evaluate the utility of upgrades, evaluate alternate treatment methods, and
evaluate operational alternatives such as alternate water sources. The on-site evaluation of the
treatment system will be performed by an EnviroTrac Professional Engineer. The treatment
system evaluation will include the collection of water samples for laboratory analysis. Influent,
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midfluent (if available), and effluent water samples will be collected and analyzed for TCL VOCs,
and SVOCs, herbicides, and pesticides. The results of the assessment and recommendations
will be included in the Letter Report as described in Section 3.7 (Task 2071).
CBS Beaver Plant Treatment System
Under a CO&A, CBS installed and operated a groundwater pump and treat system at the Beaver
Plant. The pump and treat system is designed to capture TCE impacted groundwater from
migrating south towards the VTMA public supply wells. The DEP has requested EnviroTrac to
assess the adequacy of the pump and treat system. The CBS Beaver Plant pump and treat
system will be evaluated to determine if the existing remediation system is effectively capturing
upgradient contaminants from migrating offsite. In addition, EnviroTrac will evaluate possible
remedial alternatives to the current treatment system. EnviroTrac will request to review a
minimum of two years of system operation and maintenance (O&M) records, including quarterly
groundwater concentration and elevation data. The assessment will include the review of
historical operations and maintenance records, influent and effluent groundwater concentrations,
groundwater elevation data of the pumping wells, and surrounding wells to evaluate groundwater
drawing-down and capture. Elevated concentrations of TCE remain in groundwater southwest of
the pumping wells in MW-17D. The evaluation will determine if the treatment system is capturing
dissolved phase TCE in the area of the MW-17D. The on-site evaluation of the treatment system
will be performed by an EnviroTrac Professional Engineer. The treatment system evaluation will
include the collection of water samples for laboratory analysis. Influent, midfluent (if available),
and effluent water samples will be collected and analyzed for TCL VOCs, SVOCs, herbicides,
and pesticides.
After review of all historical and field assessment data, the installation of monitoring wells near
the system pumping wells may be necessary to determine the effective capture radius and
drawdown of groundwater from the treatment system. This could assist in determining if the
current treatment system is effectively capturing upgradient TCE impacted groundwater from
migrating off-site (i.e., MW-17D). The cost for well installation is not included with this Work Plan.
Prior to well installation, a change order and Work Plan Addendum would be submitted to the
Department for review and approval. The results of the final assessment and recommendations
will be included in the Letter Report as described in Section 3.7 (Task 2071).
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SCHEDULE

EnviroTrac is prepared to initiate work on this project upon written receipt of a Notice to
Proceed. Access agreements to the Beaver Sand Quarry will be required prior to site
preparation for the quarry investigation. A start date for this task has been estimated. Any
changes to the project schedule will be updated in the monthly Project Status Reports. A
detailed project schedule is summarized as follows:
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TABLES

Table 1
LINES OF AUTHORITY AND RESPONSIBILITIES
CBS Vanport
Vanport Township,
Beaver County, Pennsylvania
GTAC 6-5-176

PERSONNEL
Project Manager (PM)

Field Supervisor (FS)

Project Management Assistant (PMA)

Local Health and Safety Officer

Quality Assurance/Quality Control Officer

Laboratory Director

RESPONSIBILITIES
Manages the project
Reviews and approves the work plan, schedule and other
documents and reports
Identifies data quality objectives and data needs
Assigns tasks to project staff
Serves as “collection point” for project staff reporting of
nonconformances and changes in project documents and
activities
Determines the effects on the project from the reported
changes and nonconformances, and determines the
appropriateness for reporting such issues to PADEP
Directly responsible to PADEP for all activities performed by
EnviroTrac and subcontractors
Prime point of contact with PADEP Case Manager
Executes the work plan and schedule
Coordinates with the LHSO and QAO
Ensures field activities implemented in accordance with
HASP, SAP and QAPP
Reviews and evaluates field investigation data
Recommends modifications to work plan
Prepares reports
Reports to the PG
Ensures site work complies with the HASP and QAPP
Coordinates sampling activities with the PG
Schedules analytical services with the laboratory and secures
bottleware
Supervises samples collection and provides for proper
documentation, handling and shipment
Maintains field data sheets and the field log book
Ensures compliance with SOPs contained in SAP
Reports to the PG
Tabulates data; maintains analytical data files
Maintains sample tracking log sheet
Maintains equipment logs
Maintains daily activity logs
Processes vendor invoices and pre-bills
Maintains the project file
Finalizes work products for distribution
Distributes work products
Reports to the PG
Develops and implements the HASP
Manages health and safety functions
Point of contact for health and safety matters
Verifies compliance with the HASP
Maintains health and safety records
Responsible for all QA/QC functions
Independent of Regional Project Manager/PG
Ensures compliance with all QA/QC protocols
Prepares and implements the QAPP
Monitors QC compliance
Documents nonconforming activities
Administers corrective action
Controls QC documentation
Oversees preparation of QC reports
Develop policies and general QA strategies
Allocate personnel and resources throughout the laboratory
section
Implements long-term planning, goal setting and quality
objectives
Reviews quality assurance reports
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Table 1
LINES OF AUTHORITY AND RESPONSIBILITIES
CBS Vanport
Vanport Township,
Beaver County, Pennsylvania
GTAC 6-5-176

PERSONNEL
Laboratory Manager

Laboratory Quality Assurance Officer

RESPONSIBILITIES
Reports to the PG
Coordinates with the PG to establish analytical programs
Serves as liaison between the laboratory and project
personnel
Serves as the collection point for laboratory nonconformances
Reports non-conformances and changes on laboratory
activities to PG
Reports to the project QA/QC officer
Independent of the laboratory analyst
Conducts laboratory performance and system audits on a
regular basis
Monitors adherence to laboratory QA objectives as stated in
the laboratory’s Quality Assurance Manual
Writing, maintaining, implementing and reviewing laboratory
SOPs
Initiates corrective actions
Follows up on corrective actions to ensure problem resolved
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1.0 INTRODUCTION
This Health and Safety Plan (HASP) has been prepared by EnviroTrac, Ltd. (EnviroTrac) to
address the potential health and safety issues that may be encountered during the course of
completion of the site activities listed below

General Tasks
•
•
•
•
•
•
•
•
•
•

Project Management
Project Planning
Procurement
Project Status Reports
Data Evaluation
Fate and Transport Modeling
Report Preparation
Letter Report Preparation
Project Meetings
Soil Sampling

•
•
•
•
•
•
•
•
•

Groundwater Sampling
Monitoring Point Installation
Monitoring Point Abandonment
Geophysical Investigation
Aquifer Testing
Waste Transport & Disposal
Site Preparation
Site Restoration
Evaluation of Treatment Systems

This plan was designed to reduce the potential for occupational illness or injury while performing general
site tasks at the CBS Vanport site. This plan meets or exceeds the requirements of Occupational Safety
and Health Administration (OSHA), 29 CFR 1910.120, for a site-specific health and safety plan and follows
EnviroTrac’s Corporate Health and Safety Program.
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2.0 OBJECTIVES
The purpose of the HASP is to inform ET employees of the health and safety risks present at the facilities,
and the proper methods of protecting themselves from those risks. Each worker must be fully aware of the
risks associated with the work to be accomplished, and be dedicated to completing that work safely.
Accordingly, project staff and approved ET subcontractors must follow the policies and procedures
established in this HASP. A Site Map illustrating the property and pertinent facility features is included in
ATTACHMENT A. HASP Sign-in and Acknowledgement, Daily Tailgate Safety Meeting Logs and
Subsurface Investigation Daily Tailgate Safety Meeting Logs are provided in ATTACHMENT B, C and D
respectively.
•

•

•

All personnel assigned to this project must sign the Agreement and Acknowledgment Sign-in form
(ATTACHMENT A) to confirm that they understand and agree to abide by the provisions of the
plan. Anyone who cannot, or will not comply with this HASP will be excluded from on-site activities.
All personnel performing activities covered by this plan must be trained in accordance with the
requirements of 29 CFR 1910.120(e) including:
o OSHA 1910.120 initial 40-hour training
o OSHA annual eight-hour refresher training within the last year
o OSHA eight-hour supervisory training for on-site managers and supervisors and
EnviroTrac requirements
Subcontractors chosen to perform well drilling, excavation, materials direct handling and disposal,
utility installation in trenches, and any other site activities where the potential exists for contact with
contaminants, must provide written documentation of HAZWOPER training, for each of his
employees who will be involved in activities at this site, before the start of work.

Violations of this HASP or any applicable federal, state, or local health and safety regulations should be
reported immediately to the Designated Health and Safety Officer or to ET’s Director, Health & Safety
(DHS). This HASP will be readily available on site so workers can reference it when necessary.

CBS Vanport/Vanport Twp. Municipal Authority Site
Health and Safety Plan
January 2018
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3.0 JOB HAZARD ANALYSIS, IDENTIFICATION AND CONTROL
The Job Hazard Analysis identifies potential safety, health, and environmental hazards and provides for the
protection of personnel, the community and the environment. Because of the complexity and constant change
of field operations, supervisors must continually inspect the work site to identify hazards that may harm site
personnel, the community, or the environment. The PM must be aware of these changing conditions and
discuss them with the DHS whenever these changes impact the health, safety, or project performance. The
DHS will write addenda to change associated hazard controls as necessary.
A detailed description of health and safety procedures for individual tasks can be found in EnviroTracs Health
and Safety Policy and Procedures Manual. All activities of this project will be carried out under Level D,
Modified Level D or Level C Personal Protective Equipment (PPE). This HASP must be modified or amended
when circumstances or conditions develop that are beyond the scope of the above operations. Any changes
in project work scope and/or site conditions as described must be amended in writing using the Amendment
Sheet (ATTACHMENT E).
3.1

Site History

The CBS/Vanport Township Municipal Authority Site is located in Vanport, Beaver County. The Site is located
on a 265-acre (approximately) property area, currently owned and operated by CBS/Westinghouse as an
industrial fabrication facility. Beginning in 1930s, first as a manufacturer of airplane propellers for the World
War II effort (Curtiss-Wright Corp.) and later, CBS/Westinghouse merged together in the 1990s to manufacture
electrical components before the facility was sold to EATON in 1994. The multitude of industrial operations
performed within the facility over decades has produced the existence of trichloroethylene (TCE) found in
monitoring wells throughout the Vanport area.
Emergency numbers hospital route maps are listed inside the table of contents of this HASP. Key project
Personnel are provided in ATTACHMENT F. Work will not be conducted on-site without access to a telephone,
and site personnel will be informed of the nearest available telephone. If a telephone is not available on site,
a cellular phone will be made available for emergency use.
The following general hazards and summary of actions and controls have been identified at the facility.
Additional hazard information and controls are provided in the referenced sections. Material contained in this
HASP does not include all potential hazards and controls that may occur at each facility. For additional
information regarding potential hazards, consult the local health and safety officer or project manager.
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Potential Hazards and Control
Section

4.0

Hazard
Chemical/Petroleum
Products Hazard Control
Refer to MSDS Appendix C

Action and Control
•
•
•
•
•
•
•
•
•
•

5.0

Physical Hazard Controls
Eye protection, Noise protection,
Slips/trips/falls,
Back
strain,
Radiological, Ladders, Inclement
weather

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

6.0

Site Hazard Controls

•
•
•
•
•
•

7.0

Electrical/Pressurized
Chemical and Pneumatic
Hazard Controls

•

Stand up-wind of petroleum products whenever possible.
Minimize contact time with petroleum products.
Avoid walking through discolored surface areas, puddles, leaning on drums, or
contacting anything that is likely to be contaminated.
Do not eat, drink, smoke and or apply cosmetics on-site.
Wear gloves when in contact with contaminated surfaces.
Safety glasses must be worn when work conditions require them.
> A 200-ppm organic vapor in the breathing zone requires upgrade to level C.
> 750-ppm organic vapors, work will cease until levels subside or engineering
controls are implemented. Contact HSO.
If unknown materials are encountered, Contact HSO.
Respiratory protection is to be worn when site activities cause excessive particulates
Utilize ANSI Z87.1 level eye protection for all field work
Utilize hearing protection (plugs/earmuffs) for all high volume hearing
Wear hearing protection anytime you have to raise your voice above normal
conversation levels.
Minimize back strain through proper techniques and mechanical assistance.
Make sure ladders are in good working order, look for cracks or corrosion.
Use ladders with secure safety feet.
Pitch ladders at a 4:1 Ratio. Use buddy system.
Secure ladders at top whenever possible.
Do not use ladders for access to air stripper towers.
Use non-conductive ladders near electrical wires.
Wear hearing protective equipment (plugs or muffs) when drilling, saw cutting, jack
hammering, hammering, sawing or during any activity with extreme noise.
Stop outdoor work during electrical storms or other extreme weather conditions.
Take cover, indoors or vehicle.
Listen to local forecasts from vehicle radio about weather advisories.
Be aware of hypothermia, frostbite, and heat stress and drink plenty of liquids during
hot days.
Daily Health and Safety Meetings and training records
Power equipment must be inspected for defects prior to use.
Use cones, flags, barricades, or caution tape to define work area.
Use vehicle to block work area from on-coming traffic.
Traffic and pedestrian considerations
PPE Modified Level D.

•

Lockout Tagout procedures must be followed
When maintenance or servicing has been completed, check out the immediate area
to confirm that no one is exposed to any danger.
Loose/frayed clothing, jewelry, or long hair will not be worn when working with power
tools.
A GFCI will be used with all power tool operations.
Shielding or guarding will be in effect if applicable.
When servicing or installing connected to equipment plug connected by cord or hose,
the cord or hose must be disconnected from the equipment to
Pressurized Chemicals

•
•
•
•
•

8.0

Biological Hazards

•
•

Avoid areas infested with poisonous plants.
Immediately wash affected areas if exposed.

9.0

Decontamination

•
•

Field equipment: Soap wash and rinse
Disposable PPE: dispose in accordance to client, state and federal law.
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•
•
•
10.0

Supplemental Hazards

•

Confined Space Entry
Hot Work Permit
Radiological Hazards

•
•

Certified personnel only

11.0

Fire Control/Contingency
Plans

•
•

•
•
•
•
•

Non-disposable PPE:
Wipe out with disinfecting pad prior to donning.
Decontaminate onsite at the close of each day with soap and water.
If exposed to contaminants - immediately wash affected areas.
Recalibration and or recertification of field instruments (if necessary)
Only certified confined space personnel may enter vault. In addition, vault entry is
only allowed if PM and HSO approve.

A hot work permit will be completed prior to the start of the work.
Hot work will not be performed if there is a possibility of an explosive
atmosphere or an oxygen-enriched atmosphere.
The Site Supervisor will designate a person for fire watch duty,
All welding and cutting personnel will be trained in the safe operation of their
equipment.

Identify/Determine potential for onsite or offsite radiological hazards.
Do not smoke on-site
Keep flammable liquids in closed containers and away from any possible source of
ignition (electric service boxes, remediation enclosures, vehicle exhausts).
Keep site clean of debris.
Ensure fire extinguishers in trucks are fresh and fully charged.
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4.0 CHEMICAL HAZARD CONTROL
4.1

Chemical Handling Procedures Summary

All personnel must practice the chemical-specific handling procedures outlined below. Refer to the following
table for details.

Chemical Handling Procedures
Recovered Product

Fuel oil, diesel fuel or gasoline that has
been recovered from the ground-water
by pump or manual bailer.

Activated Carbon

Granular adsorbent material used to
remove residual hydrocarbons from
water and/or air.

•
•
•
•
•
•
•
•

4.2

Store product in sealed containers.
Always wear protective gloves and coveralls or equivalent.
No smoking and keep product away from any ignition
sources.
PPE Modified Level D.
Use respiratory protection when activated carbon creates a
dusty environment.
Implement engineering controls to decrease dust or vapor
release (such as spraying water or introducing fresh air).
Contact HSO for task specific evaluation.
PPE Modified Level D.

Personal Protective Equipment

Level D is the minimum acceptable level for sites where petroleum hydrocarbons are the contaminant of
concern. Modified level D is required for tasks at those sites where possible exposure may exist. Refer to
the following table for details.
4.2.1

Monitoring Requirements

Monitoring is to be conducted by the SHSO, or his/her designee. The results will be interpreted by the
SHSO and the DHS. Copies of monitoring results and calibration logs will be filed with the HASP.
Monitoring is designed to assess exposure to employees during site activities, and to determine if PPE is
required and adequate to assure protection. Because investigation and remediation activities at hazardous
waste sites are of an inconsistent nature, it is not possible to assign a monitoring protocol that excludes, or
is not directly dependent upon, professional judgment in determining when monitoring is required to assess
exposure. Thus, the following generic protocol must be followed at a minimum, and should be modified to
be more conservative (e.g., require more monitoring) if deemed necessary by the SHSO or DHS. Under
no conditions will the required frequency be decreased.
At a minimum, air monitoring will be conducted before and during each task or activities for which air
monitoring has been designated. If airborne concentrations of contaminants reach action levels based on
observations with the direct reading instruments, then the appropriate PPE upgrade or work stoppage order
will be enforced by the SHSO. In case a work stoppage order is given, the area must be cleared of all
personnel immediately.
The use of action levels and the basis for the selection of monitoring equipment will be determined by:
1. Their ability to remain and work in the exclusion zone
The selection of the specified monitoring equipment is based on
1. The nature of the contaminants
2. The likely concentrations of the contaminants
3. The probable duration of exposure
4. The relative sensitivity of the monitoring equipment to the specific contaminants
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Personal Protective Equipment
Level D
Modified Level D

Level C

Level

•
•
•
•
•
•
•
•
•
•
•
•

Requirements
Work Boots
Protective Gloves
Long Pants and shirt or coveralls
Safety glasses
Orange Safety Vest
Dust Mask
Tyvek suit
Hard Hat
NIOSH approved full-face respirator with organic vapor/acid gas
cartridges.
Work boots
Hard Hat
Tyvek suit

Level D is the minimum acceptable level for sites where petroleum hydrocarbons are the contaminant of
concern. Modified level D is required for tasks at those sites where possible exposure may exist.
4.2.2
-

Chlorinated Solvents (liquid and vapors)
Eye protection is to be worn when the potential for groundwater to splash is present.
Respirators may be necessary, in accordance with action levels.
Nitrile sampling gloves or nitrile coated gloves are to be worn when handling free phase or dissolved
phase product.
Note which wells are historically product-bearing.
Be aware of potential vapors when opening recovery wells and product storage tanks.
Use nitrile gloves when changing filters and dispose of both properly.

Exposure Monitoring Procedures are provided in ATTACHMENT G.
4.2.3

Airborne Particulate (ears, eyes, nose, mouth, inhalation)
Eye protection is to be worn when using power tools or in the general vicinity of backhoes, drilling
rigs, jackhammers and other heavy equipment.
Respiratory protection is to be worn when site activities cause excessive particulates (e.g.,
performing carbon changeouts).
-
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5.0 PHYSICAL HAZARD CONTROL
All personnel must practice the chemical-specific handling procedures outlined below. Refer to the following
table for details.

Physical Hazard Controls
Eye Protection

•

Utilize ANSI Z87.1 level eye protection for all field work

Hearing Protection

•

Utilize hearing protection (plugs/earmuffs) for all high volume hearing

Ladder Safety

•
Use ladders with secure safety feet.
•
Pitch ladders at a 4:1 Ratio. Use buddy system.
Secure ladders at top whenever possible
•
Use non-conductive ladders near electrical wires.

Slip/Trips/Falls

•
•
•
•
•
•

Heat Stress

•
Stop outdoor work during electrical storms or other extreme weather conditions.
•
Take cover, indoors or vehicle.
•
Listen to local forecasts from vehicle radio about weather advisories.
Be aware of hypothermia, frostbite, and heat stress and drink plenty of liquids during hot days.

Cold Stress

5.1

Be aware of open manholes and the potential for slip and trip hazards.
Take caution when removing manhole covers - potential for crushed fingers.
Use caution tape or barricade fencing where warranted.
Replace manhole covers securely to prevent tripping and vehicle accidents.
Use caution when cutting piping - potential to cut fingers.
Watch for piping and water on the floor of sheds.

Eye Protection
Use hearing protection during loud mechanical operations such as drilling and excavating
operations.
Use hearing protection inside a remedial shed when equipment is operating loudly.
-

5.2

Hearing Protection
Use hearing protection during loud mechanical operations such as drilling and excavating
operations.
Use hearing protection inside a remedial shed when equipment is operating loudly.
-

5.3

Ladder Safety

For all ladder use OSHA-approved man-lifts and ladders will be used for access to elevated locations and
Employees must wear a safety belt with a lanyard attached to the boom or basket when working from a
man-lift. If the elevated location is inaccessible by a man-lift, the CHS shall be contacted to determine the
appropriate fall protection. For all onsite ladder use:
-

Ladders must be inspected prior to use—damaged ladders will be discarded immediately.
Painted ladders are forbidden.
Never stand on the top step of the ladder (or any step not recommended by the manufacturer).
Extension ladders must extend 36 inches beyond work area.
Pitch ladders at a 4:1 ratio (move base 1 foot out from vertical for every 4 feet of ladder length).
Extension and straight ladders must be tied off.
Fall protection must be worn when working at heights 6 feet or more above ground.
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5.4

Slip/Trip/Fall/Cuts
-

5.5

Be aware of open manholes and the potential for slip and trip hazards.
Take caution when removing manhole covers - potential for crushed fingers.
Use caution tape or barricade fencing where warranted.
Replace manhole covers securely to prevent tripping and vehicle accidents.
Use caution when cutting piping - potential to cut fingers.
Watch for piping and water on the floor of sheds.
Be cautious of pressure released while changing filters.
Be cautious in tightening bottleware caps
Back Strain

-

5.6

Utilize proper lifting procedures when loading and unloading heavy equipment.
Bend down at the knees rather than bending the back.
Use a mechanical lifting device or a lifting aid where appropriate.
Inclement Weather

5.6.1

Heat Stress Summary

Know and recognize the signs and symptoms of heat-related illnesses:

Heat Stress
Heat cramps

Heat exhaustion:
1. Cool, moist, pale, or flushed skin
2. Headache
3. Nausea
4. Dizziness, weakness and exhaustion

Heat stroke:
1. Red, hot, dry, skin
2. Changes in consciousness
3. Rapid, weak pulse
4. Rapid, shallow breathing

Site employees will be trained to recognize signs of heat stress. The SHSO will maintain a log of all site
employees exposed to temperature extremes, showing the work and rest times as well as worker monitoring
results. Appropriate rest periods will be provided to help site workers accommodate to temperature
extremes.
5.6.1.1 Signs and Symptoms of Heat Stress
Heat rash may result from continuous exposure to heat or humid air.
Heavy sweating with inadequate electrolyte replacement causes heat cramps. Signs and
symptoms include:
- Muscle spasms
- Pain in the hands, feet and abdomen
Heat exhaustion occurs from increased stress on various body organs, including inadequate blood
circulation due to cardiovascular insufficiency or dehydration. Signs and symptoms are:
- Pale, cool, moist skin
- Heavy sweating
- Dizziness
- Nausea
- Fainting
Heat stroke is the most serious form of heat stress. Temperature regulation fails and the body
temperature rises to critical levels. Immediate action must be taken to cool the body before serious
injury and death occurs. Competent medical help must be obtained. Signs and symptoms are:
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-

Red, hot, usually dry skin
Lack of reduced perspiration
Nausea
Dizziness and confusion
Strong, rapid pulse
Coma

5.6.1.2
1.
2.
3.
4.

Measures to Avoid Heat Stress
Establish work-rest cycles (short and frequent are more beneficial than long and seldom).
Identify a shaded, cool rest area.
Rotate personnel, alternate job functions.
Water intake should be equal to the sweat produced. Most workers exposed to hot conditions drink
fewer fluids than needed because of an insufficient thirst. DO NOT DEPEND ON THIRST TO
SIGNAL WHEN AND HOW MUCH TO DRINK. For an 8-hour workday, 50 ounces of fluids should
be consumed.
5. Eat lightly salted foods or drink salted drinks such as Gatorade to replace lost salt.
6. Save most strenuous tasks for non-peak hours, such as the early morning or at night.
7. Avoid alcohol during prolonged periods of heat. Alcohol will cause additional dehydration.

Site personnel should monitor their pulse rate as an indicator of heat strain by the following method: At the
beginning of the rest period, count the radial pulse during a 30-second period. If the rate exceeds 110
beats per minute, lengthen the rest period by one-third. If the hear rate still exceeds 110 beats per minute
at the end of the rest period, shorten the next work cycle by one-third.
5.6.2

Cold Stress Summary

Know and recognize the signs and symptoms of cold-related illnesses:

Cold Stress
Frostbite:
1. Lack of feeling in the affected area
2. Skin that appears waxy, is cold to the
touch or is discolored (flushed, white,
yellow or blue)

Hypothermia:
1. Shivering
2. Numbness
3. Glassy stare
4. Apathy
5. Loss of consciousness

Site employees will be trained to recognize signs of cold stress. ET will provide appropriate protective
clothing and heated shelters for cold weather exposures. Furthermore, ET will provide appropriate rest
periods to help site workers accommodate to temperature extremes. Have appropriate clothing available
and dress in layers to protect against cold weather. Adjust work schedules to provide sufficient rest periods
in a heated area for warming up during operations conducted in cold weather.
5.6.2.1 Measures to Avoid Cold Stress
1. Wear multi-layer clothing (the outer most layer should be of wind-resistant fabric)
2. Drink warm fluids
3. Work in pairs
4. Avoid heavy sweating
The SHSO will maintain a log of all site employees exposed to temperature extremes, showing the work
and rest times as well as environmental monitoring results
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6.0 SITE HAZARD CONTROLS
6.1

Site Health and Safety Meetings and Training Records

In addition, the SHSO will meet daily with all ET and subcontracted employees prior to beginning work on
site. The agenda of the meeting will include a review of important elements of this plan, any special safety
items, and a discussion of the emergency response procedures. Also, everyone will agree on a schedule
for periodic meetings, (for example, before beginning work each day), to review the effectiveness of this
plan and make changes as necessary. If significant changes at the site occur, special meetings will be
scheduled. (If ET is a subcontractor, all ET employees on site will participate in the contractor’s daily safety
meetings.)
The SHSO will complete a report of the daily safety meetings, using the form in the back section of this
plan, and all attending the meeting will sign the Daily Safety Meeting Log. The training status of contractor
and subcontractor employees should be verified, and that their training criteria meet the requirements
specified in 29 CFR 1910.120(e). A copy of all training certificates will be kept at the jobsite, or immediately
accessible, for each person working at the site.
6.2

Work Area Establishment and Controls

Work zones will be established in order to: 1) delineate high-traffic areas, 2) identify hazardous locations
and 3) contain contamination within the smallest area possible. Employees entering the work zone must
wear the proper level of PPE based on the task being performed. Work and support areas will be
established based on ambient air data, necessary security measures, and site-specific conditions.
A controlled work area should be established in the immediate vicinity of the site activities covered by this
plan. Only those persons who can comply with the requirements of this plan should be allowed into this
area during any work activities, which may result in exposure to the hazards associated with the specific
task being performed. The work site should be marked off with traffic cones, caution tape, warning placards,
etc., as appropriate. For the purpose of this plan, the following definition of terms is provided:
6.2.1

Work Zones

Exclusion Zone – The immediate area of the work activity or an area fully enclosing the hazards present
Contamination Reduction Zone – The transition area between the contaminated area and the
uncontaminated area— decontamination procedures take place within this zone
Support Zone – The uncontaminated area where exposure to hazardous conditions is not anticipated
6.2.2 On-site Traffic
•
Safety vest shall be worn and safety cones placed around the work site
•
Use caution tape or barricade fencing where warranted to keep unauthorized personnel from entering
the work area.
Traffic control procedures are provided in ATTACHMENT H.
6.2.3
•
•

Be aware of curious and naive bystanders who may interfere with the task at hand.
Do not permit anyone who is not properly trained and outfitted with the appropriate PPE to enter the
Exclusion or Contamination Reduction Zones (this includes EnviroTrac personnel, clients, etc.)

6.2.4
•
•

Pedestrian Traffic

Site Security

Do not permit anyone who is not properly trained and outfitted with the appropriate PPE to enter the
Exclusion or Contamination Reduction Zones (this includes EnviroTrac personnel, clients, etc.)
Use caution tape or barricade fencing where warranted to keep unauthorized personnel from entering
the work area.
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7.0 ELECTRICAL HAZARD CONTROLS
7.1

Lockout/Tagout Procedures

The purpose of this program is to prevent injuries caused by the accidental start-up of a machine or piece
of equipment that is undergoing servicing or routine maintenance. A lockout device renders a switch, valve,
or any energy source inoperable. The device may be a padlock, restraining bar, chain, or anything that
positively prevents a machine or piece of equipment from becoming energized, or from releasing stored
energy.
A tagout device identifies who locked out the machinery; the date and time of day the lockout took place,
and where the employee works. Additional information that may be placed on the tag includes employee’s
beeper number, extension number, and emergency contacts. Tags must be durable, and must be securely
fastened to the locking mechanism so as not to fall off. In some cases, they can serve as a lockout device.
Tags are NEVER to be removed by anyone except the employee who initiated the lockout/tagout
procedure.
7.2

Responsibilities

All employees must follow Lockout/Tagout (LOTO) procedures during the following conditions:
1. Servicing and maintenance of machines and equipment
2. Removing or bypassing a machine guard or other safety device
3. Placing any part of their body into an area where work is actually performed (point of operation)
with respect to a machine’s normal operating cycle
It is the responsibility of the site Safety and Health Supervisors to administer this program, and the Director,
Health and safety to review it effectiveness at least annually.
7.2.1

Procedures

All employees must use the following sequence whenever they perform maintenance or installation work
on equipment or processes that use or store energy. The energy can be electrical, potential (due to gravity
and stored in elevated masses), chemical, hydraulic, or pneumatic.
These procedures apply to all operations involving ET employees in the field as well as to maintenance or
installation operations conducted at ET facilities. When at field locations, ET employees will abide by the
client’s requirements, unless they are not in compliance with the OSHA standard. In these situations, the
ET procedure will be implemented. In all cases, ET employees will ensure the facilities’ procedure is safe,
and where appropriate, install their own locks and tags.
7.2.2

Identification

Identify the LOTO procedure for the piece of machinery or equipment requiring servicing or maintenance,
which can be found in the O&M Manual. (ETs form in included in this HASP.) Note the number and location
of energy sources that require locks and/or tags for the piece of equipment or machinery being serviced.
Note the hazards identified for the piece of equipment or machinery.
7.2.3

Evaluation
Review the surrounding area for other possible sources of energy transmission.
Inspect the immediate area where locks or tags will be attached.

•
•

7.2.4

Checks

1. Lockout and tagout energy using padlocks, locks, and tags.
2. Recheck all areas for potential sources of energy.
3. Authorized employees shall operate the switch, valve, or other energy-initiating device(s) to confirm
that the energy is isolated.
4. Return operating controls to neutral, or the “off” position.
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5. Ensure the locks and tags are placed properly.
7.3

Group Lockouts
When more than one person will be involved with maintenance or repair of a piece of machinery or
equipment requiring isolation of energy source, each shall place his/her lock and tag on the energy
isolating device.
When the machinery or equipment cannot accept more than one lock or tag, an additional hasp, or
similar energy-isolating device shall be used, if feasible. Should this technique not be feasible, one
lockout device can be used requiring a key and the key shall be placed in a lockout box or cabinet that
accommodates multiple employees locks to secure it. As each employee no longer needs to maintain
lockout protection, he/she shall remove his/her lock from the box or cabinet.
The SHSO shall be responsible for knowing when multiple LOTO devices are required.

•

•

•

7.4

Restoring Machines and Equipment to Normal Operations

When maintenance or servicing has been completed and the machinery or equipment is ready to be placed
into normal operation, check out the immediate area to confirm that no one is exposed to any danger.
Check that all tools have been removed from the machinery or equipment. Confirm that all guards, pulleys,
and safety devices have been reinstalled and are secure. Remove all locks and tags. Operate the energy
isolating devices to restore energy to the machine or equipment.
7.5

General Electrical Considerations
Inspect all electrical equipment and extension cords prior to use.
Equipment producing sparks is not to be used in operating remedial system sheds.
Lockout/Tagout procedures will be in effect if equipment is to be repaired.
Use three-prong plugs and extension cords (except for double-insulated power tools that are made
with only two prongs).
Use ground-fault circuit interrupters as required.
All electrical circuits and equipment must be grounded in accordance with the NEC regulations.
A GFCI is required when using an extension cord.
Do not plug or unplug equipment with wet hands or while standing in water.
Keep plugs and receptacles out of water (unless they are approved for submersion).
-

Electrically powered equipment must be de-energized, and its source of electricity disconnected prior to the
removal of protective covers or the start of other maintenance or installation work. It is important to
recognize that locking and tagging on/off switches is often not sufficient to prevent accidental startup or to
prevent voltage from being present in the equipment. If the equipment is not wired properly (i.e., polarity is
reversed), or the switch is of the single-pole type, voltage can be present even if the operating switch is in
the off position. For these reasons, manual disconnects must be placed in the off position and/or the
equipment’s power fuses removed from the motor control center.
In the event that protective covers must be removed to make adjustments on energized equipment,
appropriate guards must be constructed and attached in such a manner as to prevent employee contact
with live circuitry capable of causing human injury. Such guards must be of durable construction,
adequately designed to prevent injurious contact, and remain in place at all times that the equipment is
energized.
7.6

Chemical and/or Pneumatic Lines

7.6.1
-

Air Compressor
Eye protection will be worn when dealing with high pressure air and steam.
Hot steam will burn skin upon contact.
Use proper pressure relief valves before performing O&M on an air compressor.
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Prior to working on any pressurized line or a line containing a toxic, flammable, reactive or corrosive
material, the following procedure must be implemented:
1. The line to be serviced should have two block valves upstream of the work area or device to be
serviced or installed, placed in the closed position and tagged. The bleed valve (between the two
block valves) will be opened and tagged so that leakage of the valve upstream would be readily
obvious. The line will be depressurized or drained in a safe manner. Lines will be broken in such
a manner as to release pressure away from the employee. All solids or liquids drained will be safely
collected. This procedure is called double block and bleed.
2. If it is possible for pressure or line material to enter the work area from more than one direction, the
line in each direction of travel will be double blocked and bled as described above.
3. In the event that double block and bleed procedures are infeasible (i.e., the line is not provided with
adequate valving), alternative measures will be implemented. One alternate measure is to place a
solid blind in a flange located between the available upstream valve and the work area. If blinds
are used, they must be sufficiently corrosion- and pressure-resistant to ensure that if the valve
leaks, the blind will stop the material or pressure from reaching the work area.
7.7

Stored Mechanical Energy

In situations where equipment to be worked on has stored mechanical energy (e.g., in a flywheel or drop
hammer), the stored energy must be released or blocked in a safe manner before starting maintenance or
installation work. Effective blocking practices may include the installation of safety blocks or adequate
supports. Under no circumstances will “bumper jacks” or “scissor jacks” be considered to be adequate
blocks.
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8.0 BIOLOGICAL HAZARDS (INSECTS, SNAKES, PLANTS AND ANIMALS)
Do not touch or contact poisonous plants, such as poison ivy and poison oak.
If available, apply an over-the-counter barrier cream, such as Ivy Block® to prevent contact with
plant oils.
Wash hands and arms immediately with soap and water if skin contacts the plants.
Wear long pants with socks pulled over legs to prevent skin contact with plants and insects.
Inspect yourself carefully for insects or ticks after being outdoors.
Spray any wasp/hornet nests with an insect repellant from a safe distance recommended by the
product’s manufacturer.
Do not antagonize snakes or wild animals.
-
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9.0 DECONTAMINATION PROCEDURES

Operations conducted at the site have the potential to contaminate field equipment and personal protective
equipment. To prevent the transfer of contaminates to vehicles, administrative offices and personnel, the
procedures presented in the following table must be followed.

Decontamination Procedures
Item
Field Equipment
Disposable PPE
Non-disposable PPE

Examples
Bailers, probes, hand tools,
augers, sampling equipment
Tyvek
suits,
gloves,
used
respirator cartridges

Procedures
•
Soap wash followed by a water rinse.

Respirators

•

•

•
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Dispose
in
accordance
to
the
requirements of the client, state and
federal agencies.
Wipe out with disinfecting pad prior to
donning.
Decontaminate onsite at the close of each
day with soap and water.

Decontamination Procedures

At a minimum, the procedures outlined below shall be followed for decontamination:
•

Remove gross contamination from tools, respirator, monitoring equipment, boots, etc., prior to leaving
the Exclusion Zone using water, paper towels, Handi Wipes, etc.

•

Completely decontaminate soiled equipment in the Contamination Reduction Zone using detergent and
water and dispose of all cleaning materials as follows.
Due to the small quantity of waste generated during decontamination, it is allowable in most states
to dispose of lightly contaminated materials in the site dumpster. It is important, however, to ensure
that there is no chance of vapor generation or fluid leaking from the dumpster. At no time are
materials containing free product to be disposed of in this manner. In this case, arrangements must
be made for use of proper drums, labels, and disposal.
All decontamination materials including protective sheeting, rags, sorbents, disposable personal
protective equipment, and decontamination fluids should be carefully screened with an OVA/OVM
prior to disposal to determine relative levels of contamination.
Lightly contaminated decontamination fluids should either be treated via the site treatment system
prior to discharge or disposed of via the sanitary sewer system. Highly contaminated
decontamination fluids must be stored in labeled drums and proper disposal arrangements must
be made.
Prior to site entry, consult the appropriate state environmental agency for confirmation of the
applicability of these practices.

•

Dispose of contaminated gloves, Tyvek suits, used cartridges, paper towels, etc., by placing in a plastic
bag and discarding in accordance with applicable standards.

•

Wash hands and face thoroughly with soap and water before lunch or breaks, and as soon as practical
after finishing work for the day.

•

Shower as soon as possible.

9.2

Calibration and/or Re-calibration of Field Instruments

Following decontamination or prior to field work each day, all field equipment must be calibrated to the by
the procedures specified by the manufacturer. Field equipment in continuous use must be recalibrated at
or cal-checked at a minimum of 8-hour intervals. Calibration logs are provided in ATTACHMENT I.
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10.0 SUPPLEMENTAL HAZARDS
10.1 Confined Space Entry
Confined space entry is prohibited unless authorized by the project manager or local health and safety
officer. All Confined Space Entry procedures must be followed, including and not limited to air monitoring,
presence of attendant and permit completion.
•
•
•
•
•
•
•

Follow confined space entry procedures
Obtain confined space permit. Post sign.
Remove vault cover using proper lifting techniques.
Promote natural ventilation by opening the space to fresh air.
Conduct remote air monitoring prior to entry.
Practice buddy system.
Enter if safe; conduct continuous monitoring.

If confined space entry is required during the course of field work, the hazards will be addressed in an
addendum to this HASP.
10.2 Hot Work
Hot Work prohibited unless authorized by the project manager or local health and safety officer. All Hot
Work Permit procedures must be followed, including and not limited to oxygen/explosive gas monitoring,
utilization of a fire watch and permit completion.
•
•
•
•
•
•

A hot work permit will be completed prior to the start of the work.
The Site Supervisor will conduct a safety briefing on hot work rules and procedures, and all hot work
participants will sign the permit.
Hot work will not be performed if there is a possibility of an explosive atmosphere or an oxygen-enriched
atmosphere.
The Site Supervisor will designate a person for fire watch duty, who will have access to a properly rated
fire extinguisher and will remain on-duty for one-half hour after the hot work is complete.
All hot work equipment will be inspected daily, prior to use. If the equipment is found to be defective, it
will be removed from the site, or tagged with a "Do Not Use" sign until it is repaired.
All welding and cutting personnel will be trained in the safe operation of their equipment.

If Hot Work is required during the course of field work, the hazards will be addressed in an addendum to
this HASP.
10.3 Radiological Hazards
-

Based on available site historical information, there are no radiological contaminants of concern at this
site. If site-specific potential radiological information becomes available, the hazards will be addressed
in an addendum to the HASP.
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11.0 FIRE CONTROL AND CONTINGENCY PLANS
The table below summarizes some of the situations, which may be encountered during field operations.
Suggested corrective actions are also included.

Contingency Plans for Site Emergencies
Situation
Evacuation

Medical
Emergency

Fire
Emergency

Spill/Release

Action
• Immediately notify all on-site personnel of the emergency requiring evacuation.
• Leave the dangerous area and report to designated rally point.
• Notify emergency services, as appropriate.
• Account for all personnel.
• Contact HSO and PM.
• Maintain security for community safety until emergency services take over.
• Survey the situation.
• Do not enter an area that will jeopardize your safety.
• Establish the victim’s level of consciousness.
• Call for help and notify emergency responders 911 of victim’s conditions.
• Do not move victim unless a life-threatening situation occurs.
• Perform Preliminary Assessment (Arousal, Airway, Breathing, Pulse)
• CPR/First Aid should only be performed by trained personnel
• Check for bleeding: control with direct pressure
• Respondent should wear protective gloves if contact with body fluids.
• Do not move victim unless the location is not secure.
• Monitor pulse, breathing and consciousness.
• Provide First Aid to your level of training.
• Contact PM and HSO.
• Document in Accident Report.
• Refer to Appendix A for Hospital Location and Directions from the site.
• Evacuate the area.
• Notify emergency services (911).
• Extinguish small, controllable fires with fire extinguisher.
• Contact HSO and PM.
• Document accident.
• Prevent problems by documenting the location of underground and overhead lines
(sewer, telephone, electric, gas, etc.) before starting site work.
• If you puncture a line or tank or another leak occurs, document the spill/release in writing
(include dates times, actions taken, conversations of pertinent individuals and people
involved)
• Don appropriate PPE; stay up wind of spill/release
• Turn off all electric equipment and other sources of ignition
• If possible, mitigate spill by turning off dispenser pump or shutting valves
• If possible, attempt to mitigate leak physically by plugging puncture
• Place sorbent pads to collect spilled product. If product is on the pavement surface try to
mitigate flow to prevent spreading of spill. Document if spill goes into any drainage basins
or sewers
• Call the fire department if a fire emergency develops
• Contact PM and DHS. PM will contact client and state agencies and decide how to handle
the problem
• If the spill impacts a waterway the PM must inform the client that he must contact the US
Coast Guard and National Guard Response Center 1-800-424-8802
• Document all conversations, actions, occurrences, date, times and people involved.
Immediate photo documentation should be implemented, if possible.
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11.1 Emergency Response Plan
ET Personnel will reference the following procedures in the event of an accidental release or fire:
1. Keep unnecessary people away; isolate hazard area and deny entry
2. Stay upwind; keep out of low areas. Positive pressure self-contained breathing apparatus (SCBA) and
structural firefighters' protective clothing will provide limited protection. Isolate area for 1/2 mile in all
directions if tank, rail car, or tank truck is involved in fire.
3. CALL Emergency Response Telephone Number: (800) 962-1253. If water pollution occurs, notify the
appropriate authorities
4. Complete Accident Report Form (ATTACHMENT J)
11.1.1
1.
2.
3.

Spill/Accidental Release
Shut off ignition sources; no flares, smoking, or flames in hazard area
Stop leak if you can do it without risk
Water spray may reduce vapor, but it may not prevent ignition in closed spaces

11.1.2 Small Spills:
1. Take up with sand or other noncombustible absorbent material and place into containers for later
disposal.
11.1.3
1.
2.
3.

Large Spills:
Dike far ahead of liquid spill for later disposal
Small Fires:
Dry Chemical, CO2, water spray or regular foam

11.1.4
1.
2.
3.
4.

Large Fires:
Call 911 or local fire department
Water spray, fog or regular foam.
Move container from fire area if you can do it without risk.
Apply cooling water to sides of containers that are exposed to flames until well after fire is out. Stay
away from ends of tanks
For massive fire in cargo area, use unmanned hose holder or monitor nozzles; if this is impossible,
withdraw from area and let fire burn
Withdraw from area immediately in case of rising sound from venting safety devise or any
discoloration of tank due to fire
In case of contact with material, immediately flush eyes with running water for at least 15 minutes.
Wash skin with soap and water
Move victim to fresh air and call emergency medical care; if not breathing, give artificial respiration;
if breathing is difficult, give oxygen
Remove and isolate contaminated clothing and shoes at the site

5.
6.
7.
8.
9.

In the event of a personal injury not requiring immediate medical attention, follow the first aid procedures
listed on the product specific MSDS (ATTACHMENT K) and notify the Health & Safety Officer (HSO). If
the HSO is not available, notify any available project manager.
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12.0 GENERAL SAFETY RULES
1. If an employee must work alone, he/she must contact his/her supervisor twice a day. If the
supervisor is unavailable, that supervisor’s supervisor must be contacted.
2. Workers must wear all personal protective equipment required for the tasks to be performed. Eye
protection and reflective safety vest will be worn at all times while on site. Steel-toe safety boots
will be worn by all personnel. Hard hats will be worn when working on anything above head height
or working near heavy equipment (drill rigs, excavating equipment, etc.).
3. A change in level of protection will be based on air monitoring equipment readings taken in the
breathing zone.
4. Horseplay, scuffling, or practical jokes are forbidden on the job.
5. Compressed air must be used to blow dirt from clothing, or played with or blown at another person.
6. Drinking of alcoholic beverages or the use drugs on the job is prohibited. Their use will cause
immediate dismissal.
7. All areas must be continually cleaned to maintain good housekeeping. Trash is to be piled neatly
and removed promptly. All tools and work areas are to be kept in clean and safe condition.
8. Competent workers must do welding and cutting.
9. Ladders are to be of proper design and tied off while in use. Do not go up or down a ladder without
the free use of both hands. Use a rope to lift or lower materials or tools. Always face a ladder
when climbing or descending.
10. Every work site must have a qualified first aid person and a complete first aid kit.
11. ALL accidents must be investigated and reported. Use the Accident Investigation Form in the back
section of this plan.
12. Injuries sustained while on duty must be reported to supervisor immediately, or as soon as possible
after injury is sustained.
13. Explosives must be handled and transported by licensed people only.
14. All tools and electrical equipment must be in proper working order.
15. Clothing appropriate to the duties performed shall be work by all workers. Large pockets, loose
jewelry, cuffed trousers and loose or torn clothing are dangerous and should not be worn around
machinery, or when climbing ladders, or working on structures.
16. A First aid kit(s) and fire extinguisher(s) will be available in all company vehicles and/or within 50
feet of the working area. Note: Hotwork activities require that a person on-site shall act as a fire
watch with a Class A, B, C dry chemical extinguisher is within 30 feet of the activity, and all required
hotwork requirements are satisfied.
17. Separate Health and Safety Plans will be developed for Level A/Level B investigations and for
emergency responses that may involve the use of Level A and/or Level B health and safety
measures.
18. Any revisions to the final Site-Specific Health and Safety Plan must be reviewed by the Project
Manager and approved by the Local or Regional Health and Safety Officer, at a minimum.
19. Sunoco Safety and Security Manual for Contractors must be kept onsite during all times of field
work.
20. Job Safety Analyses (JSA) sheets (ATTACHMENT L) must be reviewed and followed prior to the
initiation on any referenced field activity.
21. OSHA certificates (ATTACHMENT M) must be kept onsite or immediately available during all times
of field work.
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ATTACHMENT B
Acknowledgment and Sign-In
I, the undersigned, agree to conduct all on-site work in accordance with the requirements set forth in this
HASP and understand that failure to comply with this HASP could lead to my removal from this site and or
termination of employment.
Signed:

Date:

ATTACHMENT C
Daily Tailgate Safety Meeting Log
(to be completed on site)
Site Name
Location
Weather
Topics

Employee Names:

Signature of SS (or designee)

Signatures

Date

ATTACHMENT D
SUBSURFACE INVESTIGATION TAILGATE SAFETY MEETING LOG
Client:
Site:
Address:
Date:
Weather Conditions:
Consultant(s):
Contractor(s):
SOW Summary:
Utility Markout #(s):

Client Contact:
Project Manager:

Onsite Supervisor:

Utility Markout

Company calling in Markouts

Yes

No

Comments

Company:

Title:

Signature:

Site As-Built Plan(s):
Other Site Plan(s):
Subsurface SOP Documentation:
HASP:
Air knife/Vac Exc. Done (date):
Hand Auger 5 feet (tbd):
Other Documentation indicating utility
locations (type):
Permits (if applicable):
Summary of Tailgate Discussion:

Attendees:

ATTACHMENT E
Amendment Sheet
Site Name:

_________________________________________________________________

Site Location: _________________________________________________________________
Project Manager: ______________________________________________________________
HSO:

_________________________________________________________________

Description of changes of field activities and hazards.

_____________________________________________________________________________
______________________________________________________________________________
_____________________________________________________________________________
______________________________________________________________________________
_____________________________________________________________________________
______________________________________________________________________________
_____________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
_____________________________________________________________________________
______________________________________________________________________________
_____________________________________________________________________________
______________________________________________________________________________
_____________________________________________________________________________
______________________________________________________________________________

Requested By:____________________

HSO Approval:___________________

Date:

Date:___________________________

____________________

ATTACHMENT F
Key Project Personnel
The following describes the project position assignments, associated responsibilities, and reporting
relationships.
Position

Project Manager

Site Supervisor

Job Description
Responsible for technical and administrative performance of the
project. Supports Site Supervisor and is available to him at all times.
Will visit the site periodically, or as necessary. Reports progress of
project on a regular basis. Assigns key personnel, and identifies,
requests, secures, and monitors use of resources for project.
Approves program expenditures and invoices.
Acts as point of contact for client and client’s representative(s).
Supervises all on-site personnel and subcontractors. Coordinates
daily site-specific work efforts, and ensures all activities are in strict
compliance with site-specific health and safety plan. Has authority
to suspend all work that possesses any health and safety risk. Briefs
subordinate technical personnel on task requirements. Identifies and
resolves technical problems. Provides periodic review of project
progress.

Site Designated
Health & Safety
Officer (SHSO)

Assures compliance with HASP. Instructs site personnel in health
and safety procedures through daily pre-work meetings. Performs
any monitoring activities as required. Has authority to discontinue
site operations if safety violations exist.

Director, Health
& Safety (DHS)

Develops, implements, and enforces the on-site safety program.
Oversees all health and safety aspects of project, conducts periodic
audits to ensure compliance. Available at all times to discuss project
progress and health and safety related issues.

Interactions
Reports directly to
President. Works
closely with Site
Supervisor.

Reports directly to
Project Manager.

Reports directly to
Project Manager.
Works
closely
with
Director,
Health & Safety,
and
Site
Supervisor.
Reports directly to
President. Works
closely
with
Project Manager,
Site Supervisor,
and SHSO.

Key project personnel are as follows:
Program Manager: Mark Skrobacz

Office (724) 591-5958; Cell (724) 316-2101

Senior Project Manager: Jason Kronenwetter

Office (724) 591-5958; Cell (724) 272-5092

Project Manager: Paul Yesconis

Office (724) 591-5958; Cell (724) 875-8881

Site Supervisor: David Vandevort

Office (724) 591-5958; Cell (724) 816-8013

SHSO: Steven Thubron

Office (304) 322-2614; Cell (337) 321-1883

DHS:

Office (908) 757-1900; Cell (516) 790-0998

Michael Clark

ATTACHMENT G
Exposure Monitoring Program for Contaminates of Concern
Real-Time Monitoring
Organic Vapor Meter (OVM)
Real-time monitoring for volatile organic compounds (VOCs) will be conducted using an OVM equipped
with a photo-ionization detector (PID). The OVM will be used to monitor employee breathing zones during
all invasive activities. Table 1 lists OVM action levels and response requirements
Combustible Gas Indicator/Oxygen Level Meter
Real-time monitoring for combustible gases and oxygen levels will be conducted using a Combustible Gas
Indicator (CGI)/Oxygen Level Meter. The CGI will test for the presence of combustible gases by
continuously monitoring the lower explosive limit (LEL) of organic vapors. The CGI will be used to monitor
the LEL prior to, and during, Confined Space (CS) entries and during work near an excavation in
contaminated soil. The Oxygen Level Meter will detect an oxygen-deficient or oxygen-enriched
atmosphere, and will be used prior to, and during, all CS entry activities. Table 2 lists CGI and Oxygen
Level Meter action levels and response requirements.
•
•

Calibration of real-time monitoring equipment will be performed in accordance with the manufacturer’s
guidelines. Calibration will be performed, at a minimum, prior to each day’s use.
Calibration logs will be maintained by the Local HSO.

Action Levels
Tables 1 and 2 list the action levels and response requirements for the OVM and CGI/Oxygen Level Meter.
Changing levels of protection, upgrading respiratory protection, or changing work practices is based on
maintaining the upper limit of the action level for approximately 10 minutes sustained in the breathing zone
(i.e., a non-transient reading) or at the discretion of the Site Supervisor. If changes in protection levels are
required, the HSO will notify the Local HSO or the CHS.
Table 1
OVM ACTION LEVELS
Meter Response
OVM response
background

Action Required
<100

ppm

above

No respiratory protection required (i.e., Level D)

OVM response >100 ppm above
background (Bkgd) and < 500 ppm
above Bkgd.

Upgrade to Modified Level C, half-face respiratory protection;
investigate the cause of elevated VOC measurements

OVM response >500 ppm and < 1000
ppm above Bkgd.

Upgrade to Level C, full-face respiratory protection; investigate the
cause of elevated VOC measurements

OVM response > 1000 ppm above Bdgd.

Retreat from site*

*Note 1:
If a retreat becomes necessary, the Local HSO or CHS will be consulted in regard to adding mechanical ventilation or
possible changes in work practices. Work will not resume until appropriate corrective measures are implemented.

Table 2

CGI/OXYGEN LEVEL METER ACTION LEVELS
Meter Response

Action

CGI response < 10 % LEL

Continue normal operations.

CGI response > 10 % and
<20 % LEL

Eliminate all sources of ignition from the work area; implement continuous monitoring.
However if work is being done in a confined space, retreat from work area.*

CGI response > 20 % LEL

Discontinue operations; allow to vent; retreat from work area.*

Oxygen level < 19.5%

Retreat from work area.*

Oxygen level > 23.5%

Retreat from work area.*

*Note: If a retreat becomes necessary, the Local HSO or CHS will be consulted about adding mechanical ventilation, or possible
changes in work practices.

ATTACHMENT H
TRAFFIC CONTROL PROCEDURES
EnviroTrac performs many tasks on-site (e.g., groundwater sampling, gauging and bailing monitoring wells)
that place employees at increased risk of injury from vehicular traffic, particularly on retail service station
sites (active or abandoned), and in, or along the shoulder of, active roadways. Each site and well location
must be assessed individually, and the appropriate traffic control measures must be implemented, in
accordance with the following guidelines:
Retail Service Stations (and other on-site locations)
As there are no lanes marked out for traffic flow through these sites, and numerous entry points onto them,
employees are vulnerable to traffic from all sides. In order to minimize the risk of being struck by a vehicle
while performing tasks on site, it is imperative that employees strictly adhere to the following procedures:
•
•
•

•
•
•
•
•

Review the site-specific HASP for additional details for the site you will be working on and the tasks
you will be performing.
Verify that all necessary traffic-control devices are in the vehicle assigned for the day.
Don the appropriate PPE for the work to be performed, including reflective safety vests. Employees are
required to wear their safety vests at all times on site (as soon as you get out of the vehicle), including
set-up, work activities, and clean-up prior to leaving site.
Assess the work location for potential traffic exposure. Be sure to look at all possible directions from
which traffic may approach. Never assume any potential pathway to be safe.
Conduct the site pre-entry meeting, complete the Daily Site Checklist included in the HASP and signoff on both the checklist and the HASP.
Using the traffic control devices assigned, establish your work zone as per the specifications detailed
within this plan.
Perform all work to be completed within the work zone before breaking down the traffic control system.
Clear the work area and break down the traffic control devices.

Traffic Control Devices/Use
Each EnviroTrac vehicle will be equipped with four 28-inch high traffic cones with 36-inch high attachable
vinyl flags, and a 150-foot roll of reusable barricade webbing. The cones will be fitted with an adapter that
allows the flags to be placed on top and the webbing to be run through a clip on the side. The combined
height of each cone/flag assembly used to delineate the work zone must be at least 50 inches, and
barricade webbing must be used to connect the cones placed around the work zone. For each well location,
a minimum of four cones with flags must be placed at the corners of the work zone and be connected with
barricade webbing. The area encompassed by the barrier must provide sufficient space for the employee
to complete the assigned task entirely within the perimeter. The section of the perimeter that poses the
lowest risk for traffic, as determined by on-site personnel, will be left open (not connected with barricade
webbing) to allow for quick egress from the work zone if necessary. If there is enough space, the vehicle
will be placed along the perimeter of the work zone with the amber flashing light on. If you are unsure of
the proper set up for a specific site, call your local health and safety officer to work with you in establishing
a safe work zone.
Work in (or along the shoulder of) Active Roadways
If traffic can be successfully redirected around the work zone without interfering with the flow of traffic (such
as work along the curb within the shoulder of the road) one employee is permitted on-site. If only one
employee is on-site, the employee must, in addition to the traffic control procedures and work zone set up
detailed above, place the company vehicle in such a manner that the vehicle will protect the employee from
oncoming traffic, without interfering with the flow of traffic. Each EnviroTrac vehicle will be equipped with
a flashing amber light that will also be utilized during work activities to further alert the general public to use
caution in the area.

In addition to the above procedures, a two-person crew, at a minimum, is required when the location of the
well to be sampled:
•
•

requires traffic to be redirected into another lane, a traffic lane to be temporarily closed, or work to be
done along the shoulder of a heavily trafficked roadway, or
is deemed, by EnviroTrac on-site personnel, in conjunction with management and client review of the
site, to be necessary for their safety.

In this case, one employee will perform the specific task, while the other employee directs traffic away from
the work area with the use of additional traffic-control devices such as orange flags and additional cones.
A traffic control plan specific to the site and/or well must be developed, approved by the Site Health and
Safety Officer, and included in the site-specific HASP, prior to performing the task. Local and state
requirements should also be consulted for possible permitting or additional traffic control requirements.
Alternative means may be elected, such as hiring a traffic detail through a subcontractor or local police.
If there are any questions about the number of personnel required, a two-person crew must be dispatched
for the first sampling/gauging event. Subsequent review with these employees will determine if the site
remains a two-person job.

ATTACHMENT I

Equipment Calibration Log

Date

Time

Field Staff Name

Equipment

Model

Initials

Notes

ATTACHMENT J
Accident Report Form
Name of Reporter: ___________________________Date:________________________
Name(s) of Victim(s): _______________________Date of Accident:_______________
Witnesses: ________________________________Time of Accident:_______________
Location on Accident: ____________________________________________________
Description of Accident: ___________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
__________________________________________________________________
Cause of Accident: _______________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
__________________________________________________________________
Persons/Agencies Notified

Time

Time of Arrival (if Applicable)

_____________________

____

________________________

_____________________

____

________________________

_____________________

____

________________________

_____________________

____

________________________

Corrective Actions: _______________________________________________________
____________________________________________________________________________________
__________________________________________________________
Duration of Accident: _____________________________________________________
Comments: _____________________________________________________________

ATTACHMENT K
CHEMICAL PROFILES

(MSDS)

Right to Know Hazardous Substance Fact Sheet
Common Name: FUEL OILS (Light)
Synonyms: #2 Heating Oil; Distillate (Light) Diesel Fuels; Fuel Oil No. 2; Diesel Oil No. 2
CAS No: None
Molecular Formula: Varies
RTK Substance No: 2444
Description: Brown to straw-colored, slightly thick liquids with a distinct Petroleum odor

HAZARD DATA
Hazard Rating
1 - Health
2 - Fire
0 - Reactivity
DOT#: UN 1202
ERG Guide #: 128
Hazard Class: 3
(Flammable)

Firefighting

Reactivity

COMBUSTIBLE LIQUIDS
Use dry chemical, CO2, water fog or foam as
extinguishing agents.
POISONOUS GASES ARE PRODUCED IN FIRE,
including Sulfur Oxides and Nitrogen Oxides.
CONTAINERS MAY EXPLODE IN FIRE.
Use water spray to keep fire-exposed containers cool.
Vapors may travel to a source of ignition and flash back.
Fuel Oils may accumulate static electrical charge of
sufficient energy to cause a fire and/or explosion.

Fuel Oils are not compatible with OXIDIZING
AGENTS (such as PERCHLORATES,
PEROXIDES, PERMANGANATES, CHLORATES,
NITRATES, CHLORINE, BROMINE and
FLUORINE) and ALKALI METALS (such as
LITHIUM, SODIUM and POTASSIUM).

SPILL/LEAKS
Isolation Distance:
Small Spill: 60 meters (200 feet)
Large Spill: 330 meters (1,100 feet)
Fire: 800 meters (1/2 mile)
Absorb liquids in vermiculite, dry sand, earth, or a
similar material and deposit in sealed containers.
When off-loading bulk Fuel Oils for delivery or
transfer, static electricity grounding must be
completed prior to discharge.
DO NOT wash into sewer.
May affect aquatic life.

PHYSICAL PROPERTIES
Odor Threshold:
Flash Point:
LEL:
UEL:
Auto Ignition Temp:
Vapor Density:
Vapor Pressure:
Specific Gravity:
Water Solubility:
Boiling Point:
Molecular Weight:

EXPOSURE LIMITS
OSHA:

None
3

ACGIH:

100 mg/m , 8-hr TWA

IDLH:

None

The Protective Action Criteria values are:
PAC-1 = 100 mg/m3
PAC-2 = 500 mg/m3
PAC-3 = 500 mg/m3

HEALTH EFFECTS
Eyes:
Skin:
Inhalation:

Irritation
Irritation, drying and cracking with
redness and swelling
Nose, throat and lung irritation with
coughing, wheezing and shortness of
breath
Headache, dizziness, blurred vision, and
loss of balance and coordination

0.7 ppm
>125oF (>52oC)
0.6% to 1.3%
4.7% to 7.5%
351o to 624oF (177o to 329oC)
>3 (air = 1)
less than 1 mm Hg at 68oF (20oC)
0.87 to 0.95 (water = 1)
Insoluble
340o to 676oF (171o to 358oC)
Varies

PROTECTIVE EQUIPMENT
Gloves:

Nitrile, Neoprene and Viton

Coveralls:

Tychem® SL and Responder®; Zytron® 200 and
Zytron® 300; and ONESuit® TEC

Respirator:

3
>100 mg/m - APR with Organic vapor cartridge and
P100 prefilters
>500 mg/m3 - SCBA

FIRST AID AND DECONTAMINATION
Remove the person from exposure.
Flush eyes with large amounts of water for at least 15 minutes. Remove
contact lenses if worn.
Quickly remove contaminated clothing and wash contaminated skin with
large amounts of soap and water.
Begin artificial respiration if breathing has stopped and CPR if
necessary.
Transfer to a medical facility.
June 2010

Right to Know Hazardous Substance Fact Sheet
Common Name: GASOLINE
Synonyms: Benzin; Motor Fuel; Petrol
CAS No: 8006-61-9
Molecular Formula: C5H12 to C9H20 (Mixture of hydrocarbons which vary by grade)
RTK Substance No: 0957
Description: Clear, colorless to amber-colored liquid with a petroleum odor

HAZARD DATA
Hazard Rating
2 - Health
3 - Fire
0 - Reactivity
DOT#: UN 1203
ERG Guide #: 128
Hazard Class: 3
(Flammable)

Firefighting

Reactivity

FLAMMABLE LIQUID
Use dry chemical, CO2, alcohol-resistant foam or
other foam extinguishing agents, as water may not be
effective in fighting fires.
POISONOUS GASES ARE PRODUCED IN FIRE.
CONTAINERS MAY EXPLODE IN FIRE.
Use water spray to keep fire-exposed containers cool.
Vapors may travel to a source of ignition and flash back.
Vapor is heavier than air and may travel a distance to
cause a fire or explosion far from the source.
Flow or agitation may generate electrostatic charges.

Gasoline may react violently with OXIDIZING
AGENTS (such as PERCHLORATES, PEROXIDES,
PERMANGANATES, CHLORATES, NITRATES,
CHLORINE, BROMINE and FLUORINE) and
NITRIC ACID.

SPILL/LEAKS
Isolation Distance:
Spill: 50 meters (150 feet)
Fire: 800 meters (1/2 mile)
Absorb liquids in vermiculite, dry sand, earth, or a
similar material and place into sealed containers for
disposal.
Keep Gasoline out of confined spaces, such as
sewers, because of the possibility of an explosion.
Use only non-sparking tools and equipment, especially
when opening and closing containers of Gasoline.
DO NOT wash into sewer.
Gasoline is harmful to aquatic organisms and is a
marine pollutant.

PHYSICAL PROPERTIES
Odor Threshold:
Flash Point:
LEL:
UEL:
Auto Ignition Temp:
Vapor Density:
Vapor Pressure:
Specific Gravity:
Water Solubility:
Boiling Point:
Molecular Weight:

EXPOSURE LIMITS
ACGIH: 300 ppm, 8-hr TWA; 500 ppm, STEL
The Protective Action Criteria values are:
PAC-1 = 500 ppm,
PAC-2 = 500 ppm
PAC-3 = 1,500 ppm

HEALTH EFFECTS
Eyes:
Skin:
Inhalation:

Chronic:

Irritation and burns
Irritation and burns
Nose, throat and lung irritation with
coughing, wheezing and shortness of
breath
Headache, nausea, weakness, dizziness,
blurred vision, irregular heartbeat, and
passing out
Cancer (liver) in animals

0.25 ppm
-36oF (-38oC)
1.2%
7.6%
536o to 853oF (280o to 456oC)
3 to 4 (air = 1)
38 to 300 mm Hg at 68oF (20oC)
0.73 (water = 1)
Insoluble
140o to 390oF (60o to 199oC)
72 to 100

PROTECTIVE EQUIPMENT
Gloves:
Coveralls:
Respirator:

Nitrile and Viton (>8-hr breakthrough)
Tychem® BR, LV, Responder® and TK (>8-hr
breakthrough)
>300 ppm - Supplied air or SCBA

FIRST AID AND DECONTAMINATION
Remove the person from exposure.
Flush eyes with large amounts of water for at least 15 minutes. Remove
contact lenses if worn. Seek medical attention.
Quickly remove contaminated clothing and wash contaminated skin with
large amounts of soap and water.
Begin artificial respiration if breathing has stopped and CPR if necessary.
Transfer promptly to a medical facility

SIGMA-ALDRICH

sigma-aldrich.com

SAFETY DATA SHEET

Version 4.4
Revision Date 12/01/2015
Print Date 01/01/2018

1. PRODUCT AND COMPANY IDENTIFICATION
1.1

1.2

Product identifiers
Product name

:

cis-Dichloroethylene

Product Number
Brand
Index-No.

:
:
:

48597
Supelco
602-026-00-3

CAS-No.

:

156-59-2

Relevant identified uses of the substance or mixture and uses advised against
Identified uses

1.3

1.4

:

Laboratory chemicals, Synthesis of substances

Details of the supplier of the safety data sheet
Company

:

Sigma-Aldrich
3050 Spruce Street
SAINT LOUIS MO 63103
USA

Telephone
Fax

:
:

+1 800-325-5832
+1 800-325-5052

Emergency telephone number
Emergency Phone #

:

+1-703-527-3887 (CHEMTREC)

2. HAZARDS IDENTIFICATION
2.1

Classification of the substance or mixture
GHS Classification in accordance with 29 CFR 1910 (OSHA HCS)
Flammable liquids (Category 2), H225
Acute toxicity, Inhalation (Category 4), H332
Acute aquatic toxicity (Category 3), H402
Chronic aquatic toxicity (Category 3), H412
For the full text of the H-Statements mentioned in this Section, see Section 16.

2.2

GHS Label elements, including precautionary statements
Pictogram
Signal word

Danger

Hazard statement(s)
H225
H332
H412

Highly flammable liquid and vapour.
Harmful if inhaled.
Harmful to aquatic life with long lasting effects.

Precautionary statement(s)
P210
P233
P240
P241
P242

Keep away from heat/sparks/open flames/hot surfaces. No smoking.
Keep container tightly closed.
Ground/bond container and receiving equipment.
Use explosion-proof electrical/ ventilating/ lighting/ equipment.
Use only non-sparking tools.

Supelco - 48597
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P243
P261
P271
P273
P280

Take precautionary measures against static discharge.
Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.
Use only outdoors or in a well-ventilated area.
Avoid release to the environment.
Wear protective gloves/ protective clothing/ eye protection/ face
protection.
IF ON SKIN (or hair): Remove/ Take off immediately all contaminated
clothing. Rinse skin with water/ shower.
IF INHALED: Remove victim to fresh air and keep at rest in a position
comfortable for breathing.
Call a POISON CENTER or doctor/ physician if you feel unwell.
In case of fire: Use dry sand, dry chemical or alcohol-resistant foam for
extinction.
Store in a well-ventilated place. Keep cool.
Dispose of contents/ container to an approved waste disposal plant.

P303 + P361 + P353
P304 + P340
P312
P370 + P378
P403 + P235
P501
2.3

Hazards not otherwise classified (HNOC) or not covered by GHS - none

3. COMPOSITION/INFORMATION ON INGREDIENTS
3.1

Substances
Formula
Molecular weight
CAS-No.
EC-No.
Index-No.

:
:
:
:
:

C2H2Cl2
96.94 g/mol
156-59-2
205-859-7
602-026-00-3

Hazardous components
Component

Classification

Concentration

cis-Dichloroethylene
Flam. Liq. 2; Acute Tox. 4;
Aquatic Acute 3; Aquatic
Chronic 3; H225, H332, H412
For the full text of the H-Statements mentioned in this Section, see Section 16.

<= 100 %

4. FIRST AID MEASURES
4.1

Description of first aid measures
General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.
If inhaled
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.
In case of skin contact
Wash off with soap and plenty of water. Consult a physician.
In case of eye contact
Flush eyes with water as a precaution.
If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a
physician.

4.2

Most important symptoms and effects, both acute and delayed
The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in section 11

4.3

Indication of any immediate medical attention and special treatment needed
No data available

Supelco - 48597
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5. FIREFIGHTING MEASURES
5.1

Extinguishing media
Suitable extinguishing media
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

5.2

Special hazards arising from the substance or mixture
Carbon oxides, Hydrogen chloride gas

5.3

Advice for firefighters
Wear self-contained breathing apparatus for firefighting if necessary.

5.4

Further information
Use water spray to cool unopened containers.

6. ACCIDENTAL RELEASE MEASURES
6.1

Personal precautions, protective equipment and emergency procedures
Use personal protective equipment. Avoid breathing vapours, mist or gas. Ensure adequate ventilation. Remove all
sources of ignition. Evacuate personnel to safe areas. Beware of vapours accumulating to form explosive
concentrations. Vapours can accumulate in low areas.
For personal protection see section 8.

6.2

Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the environment
must be avoided.

6.3

Methods and materials for containment and cleaning up
Contain spillage, and then collect with an electrically protected vacuum cleaner or by wet-brushing and place in
container for disposal according to local regulations (see section 13).

6.4

Reference to other sections
For disposal see section 13.

7. HANDLING AND STORAGE
7.1

Precautions for safe handling
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist.
Use explosion-proof equipment.Keep away from sources of ignition - No smoking.Take measures to prevent the build
up of electrostatic charge.
For precautions see section 2.2.

7.2

Conditions for safe storage, including any incompatibilities
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully
resealed and kept upright to prevent leakage.
Recommended storage temperature 2 - 8 °C
Handle and store under inert gas. Air and moisture sensitive. Light sensitive.

7.3

Specific end use(s)
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
8.1

Control parameters
Components with workplace control parameters
Component
CAS-No.
Value
Control
parameters
cis-Dichloroethylene 156-59-2
TWA
200 ppm
Remarks

Supelco - 48597
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USA. ACGIH Threshold Limit Values
(TLV)
Central Nervous System impairment
Eye irritation
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8.2

Exposure controls
Appropriate engineering controls
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of
workday.
Personal protective equipment
Eye/face protection
Face shield and safety glasses Use equipment for eye protection tested and approved under appropriate
government standards such as NIOSH (US) or EN 166(EU).
Skin protection
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without
touching glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after
use in accordance with applicable laws and good laboratory practices. Wash and dry hands.
Body Protection
Complete suit protecting against chemicals, Flame retardant antistatic protective clothing., The type of
protective equipment must be selected according to the concentration and amount of the dangerous substance
at the specific workplace.
Respiratory protection
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multipurpose combination (US) or type AXBEK (EN 14387) respirator cartridges as a backup to engineering
controls. If the respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators
and components tested and approved under appropriate government standards such as NIOSH (US) or CEN
(EU).
Control of environmental exposure
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the
environment must be avoided.

9. PHYSICAL AND CHEMICAL PROPERTIES
9.1

Information on basic physical and chemical properties
a)

Appearance

Form: liquid
Colour: light yellow

b)

Odour

No data available

c)

Odour Threshold

No data available

d)

pH

No data available

e)

Melting point/freezing
point

-80.0 °C (-112.0 °F)

f)

Initial boiling point and
boiling range

60.0 - 61.0 °C (140.0 - 141.8 °F)

g)

Flash point

6.0 °C (42.8 °F) - closed cup

h)

Evaporation rate

No data available

i)

Flammability (solid, gas) No data available

j)

Upper/lower
flammability or
explosive limits

No data available

k)

Vapour pressure

No data available

l)

Vapour density

No data available

m) Relative density

1.28 g/cm3

n)

Water solubility

No data available

o)

Partition coefficient: noctanol/water

No data available

Supelco - 48597
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9.2

p)

Auto-ignition
temperature

No data available

q)

Decomposition
temperature

No data available

r)

Viscosity

No data available

s)

Explosive properties

No data available

t)

Oxidizing properties

No data available

Other safety information
No data available

10. STABILITY AND REACTIVITY
10.1

Reactivity
No data available

10.2

Chemical stability
Stable under recommended storage conditions.

10.3

Possibility of hazardous reactions
Vapours may form explosive mixture with air.

10.4

Conditions to avoid
Heat, flames and sparks. Extremes of temperature and direct sunlight.

10.5

Incompatible materials
Oxidizing agents

10.6

Hazardous decomposition products
Other decomposition products - No data available
In the event of fire: see section 5

11. TOXICOLOGICAL INFORMATION
11.1

Information on toxicological effects
Acute toxicity
LC50 Inhalation - Rat - 13700 ppm
Remarks: Behavioral:Somnolence (general depressed activity). Liver:Fatty liver degeneration.
Dermal: No data available
No data available
Skin corrosion/irritation
No data available
Serious eye damage/eye irritation
No data available
Respiratory or skin sensitisation
No data available
Germ cell mutagenicity
No data available
Carcinogenicity
IARC:

No component of this product present at levels greater than or equal to 0.1% is identified as
probable, possible or confirmed human carcinogen by IARC.

NTP:

No component of this product present at levels greater than or equal to 0.1% is identified as a
known or anticipated carcinogen by NTP.

OSHA:

No component of this product present at levels greater than or equal to 0.1% is identified as a
carcinogen or potential carcinogen by OSHA.

Supelco - 48597
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Reproductive toxicity
No data available
No data available
Specific target organ toxicity - single exposure
No data available
Specific target organ toxicity - repeated exposure
No data available
Aspiration hazard
No data available
Additional Information
RTECS: KV9420000
narcosis, To the best of our knowledge, the chemical, physical, and toxicological properties have not been thoroughly
investigated.
12. ECOLOGICAL INFORMATION
12.1

Toxicity
No data available

12.2

Persistence and degradability
No data available

12.3

Bioaccumulative potential
No data available

12.4

Mobility in soil
No data available

12.5

Results of PBT and vPvB assessment
PBT/vPvB assessment not available as chemical safety assessment not required/not conducted

12.6

Other adverse effects
An environmental hazard cannot be excluded in the event of unprofessional handling or disposal.
Harmful to aquatic life.

13. DISPOSAL CONSIDERATIONS
13.1

Waste treatment methods
Product
Burn in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting as this
material is highly flammable. Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a
licensed professional waste disposal service to dispose of this material.
Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION
DOT (US)
UN number: 1150
Class: 3
Proper shipping name: 1,2-Dichloroethylene

Packing group: II

Poison Inhalation Hazard: No
IMDG
UN number: 1150
Class: 3
Packing group: II
Proper shipping name: 1,2-DICHLOROETHYLENE
IATA
UN number: 1150
Class: 3
Proper shipping name: 1,2-Dichloroethylene
Supelco - 48597

EMS-No: F-E, S-D

Packing group: II
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15. REGULATORY INFORMATION
SARA 302 Components
No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302.
SARA 313 Components
This material does not contain any chemical components with known CAS numbers that exceed the threshold (De
Minimis) reporting levels established by SARA Title III, Section 313.
SARA 311/312 Hazards
Fire Hazard
Massachusetts Right To Know Components
cis-Dichloroethylene
Pennsylvania Right To Know Components
cis-Dichloroethylene
New Jersey Right To Know Components
cis-Dichloroethylene

CAS-No.
156-59-2

Revision Date
1993-04-24

CAS-No.
156-59-2

Revision Date
1993-04-24

CAS-No.
156-59-2

Revision Date
1993-04-24

California Prop. 65 Components
This product does not contain any chemicals known to State of California to cause cancer, birth defects, or any other
reproductive harm.

16. OTHER INFORMATION
Full text of H-Statements referred to under sections 2 and 3.
Acute Tox.
Aquatic Acute
Aquatic Chronic
Flam. Liq.
H225
H332
H402

Acute toxicity
Acute aquatic toxicity
Chronic aquatic toxicity
Flammable liquids
Highly flammable liquid and vapour.
Harmful if inhaled.
Harmful to aquatic life.

HMIS Rating
Health hazard:
Chronic Health Hazard:
Flammability:
Physical Hazard

1
*
3
1

NFPA Rating
Health hazard:
Fire Hazard:
Reactivity Hazard:

2
3
0

Further information
Copyright 2015 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use only.
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a
guide. The information in this document is based on the present state of our knowledge and is applicable to the
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the
product. Sigma-Aldrich Corporation and its Affiliates shall not be held liable for any damage resulting from handling
or from contact with the above product. See www.sigma-aldrich.com and/or the reverse side of invoice or packing
slip for additional terms and conditions of sale.
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Preparation Information
Sigma-Aldrich Corporation
Product Safety – Americas Region
1-800-521-8956
Version: 4.4
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SAFETY DATA SHEET
SDS ID NO.:
Revision Date:

0298MAR019
05/22/2015

1. IDENTIFICATION
Product Name:

Marathon Petroleum Premium AW II Hydraulic Oil

Synonym:

Chemical Family:

Premium AW II ISO 32 Hydraulic Oil; Premium AW II ISO 46 Hydraulic Oil; Premium AW II
ISO 68 Hydraulic Oil; Premium AW II ISO 100 Hydraulic Oil; ISO 32 Premium AW II
Hydraulic Oil; ISO 46 Premium AW II Hydraulic Oil; ISO 68 Premium AW II Hydraulic Oil;
ISO 100 Premium AW II Hydraulic Oil
Hydrocarbon Mixture

Recommended Use:
Use Restrictions:

Hydraulic Fluid.
All others.

Supplier Name and Address:

MARATHON PETROLEUM COMPANY LP
539 South Main Street
Findlay, OH 45840
SDS information:

1-419-421-3070

Emergency Telephone:

1-877-627-5463

2. HAZARD IDENTIFICATION
Classification
OSHA Regulatory Status
This chemical is not considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)
Acute aquatic toxicity
Chronic aquatic toxicity

Category 3
Category 3

Hazards Not Otherwise Classified (HNOC)
Not applicable
Label elements
EMERGENCY OVERVIEW
Harmful to aquatic life with long lasting effects

Appearance Clear Liquid

Physical State Liquid

Odor Petroleum

Precautionary Statements - Prevention
Avoid release to the environment

SDS ID NO.: 0298MAR019

Product name: Marathon Petroleum Premium AW II Hydraulic Oil
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0298MAR019 Marathon Petroleum Premium AW II
Revision Date: 05/22/2015
Hydraulic Oil
_____________________________________________________________________________________________
Precautionary Statements - Response
Not applicable
Precautionary Statements - Storage
Not applicable
Precautionary Statements - Disposal
Dispose of contents/container at an approved waste disposal plant
Additional Information
Read label before use. Keep out of reach of children. If medical advice is needed, have product container or label at hand.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Lube oil is a complex mixture of highly refined lubricating base stocks and additives.

Composition Information:
Name
Solvent Refined, Hydrotreated Heavy Paraffinic
Distillate
2,6-di-tert-butylphenol

CAS Number
64742-54-7

Weight %
98-99

128-39-2

0.1-1

4. FIRST AID MEASURES
First Aid Measures
General advice

In case of accident or if you feel unwell, seek medical advice immediately (show directions
for use or safety data sheet if possible).

Inhalation:

Remove to fresh air. If not breathing, institute rescue breathing. If breathing is difficult,
ensure airway is clear, give oxygen and continue to monitor. If heart has stopped,
immediately begin cardiopulmonary resuscitation (CPR). If symptoms occur get medical
attention.

Skin Contact:

Wash skin with plenty of soap and water. If irritation or other symptoms occur get medical
attention. Wash contaminated clothing and clean shoes before reuse. Any injection injury
from high pressure equipment should be evaluated immediately by a physician as
potentially serious (See NOTES TO PHYSICIAN).

Eye Contact:

Flush immediately with large amounts of water for at least 15 minutes. Eyelids should be
held away from the eyeball to ensure thorough rinsing. Gently remove contacts while
flushing. Get medical attention if irritation persists.

Ingestion:

Rinse mouth out with water. If spontaneous vomiting occurs, keep head below hips, or if
patient is lying down, turn body and head to side to prevent aspiration and monitor for
breathing difficulty. Never give anything by mouth to an unconscious person. Keep affected
person warm and at rest. If symptoms develop, seek medical attention.

Most important signs and symptoms, both short-term and delayed with overexposure
Adverse Effects:

Preexisting skin conditions and/or respiratory disorders may be aggravated by exposure to
this product.

Indication of any immediate medical attention and special treatment needed

SDS ID NO.: 0298MAR019

Product name: Marathon Petroleum Premium AW II Hydraulic Oil
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Revision Date: 05/22/2015
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_____________________________________________________________________________________________
SKIN: Leaks or accidents involving high-pressure equipment may inject a stream of material
through the skin and initially produce an injury that may not appear serious. Only a small
puncture wound may appear on the skin surface but, without proper treatment and
depending on the nature, original pressure, volume, and location of the injected material,
can compromise blood supply to an affected body part. Prompt surgical debridement of the
wound may be necessary to prevent irreversible loss of function and/or the affected body
part. High pressure injection injuries may be SERIOUS SURGICAL EMERGENCIES.

NOTES TO PHYSICIAN:

5. FIRE-FIGHTING MEASURES
Suitable extinguishing media
For small fires, Class B fire extinguishing media such as CO2, dry chemical, foam (AFFF/ATC) or water spray can be used. For
large fires, water spray, fog or foam (AFFF/ATC) can be used. Firefighting should be attempted only by those who are adequately
trained and equipped with proper protective equipment.
Unsuitable extinguishing media
Do not use a solid water stream as it may scatter and spread fire.
Specific hazards arising from the chemical
The product is not combustible per the OSHA Hazard Communication Standard, but will ignite and burn at temperatures exceeding
the flash point.
Hazardous combustion products
Smoke, carbon monoxide, and other products of incomplete combustion.
Explosion data
Sensitivity to Mechanical Impact No.
Sensitivity to Static Discharge No.
Special protective equipment and precautions for firefighters
Avoid using straight water streams. Water spray and foam (AFFF/ATC) must be applied carefully to avoid frothing and from as far a
distance as possible. Avoid excessive water spray application. Use water spray to cool exposed surfaces from as far a distance as
possible. Keep run-off water out of sewers and water sources.
NFPA:

Health 1

Flammability 1

Instability 0

Special Hazards -

6. ACCIDENTAL RELEASE MEASURES
Personal Precautions:

Keep public away. Isolate and evacuate area. Shut off source if safe to do so.

Protective Equipment:

Use personal protection measures as recommended in Section 8.

Emergency Procedures:

Advise authorities and National Response Center (800-424-8802) if the product has
entered a water course or sewer. Notify local health and pollution control agencies, if
appropriate.

Environmental precautions:

Avoid release to the environment. Avoid subsoil penetration.

Methods and materials for
containment:

Prevent further leakage or spillage if safe to do so.

Methods and materials for cleaning Use suitable absorbent materials such as vermiculite, sand, or clay to clean up residual
liquids. Recover and return free product to proper containers.
up:

7. HANDLING AND STORAGE
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Avoid contact with skin, eyes and clothing. Do not swallow. Avoid breathing vapors or mists.
Use good personal hygiene practices. Wash thoroughly after handling. Use personal
protection measures as recommended in Section 8. Do not cut, drill, grind or weld on empty
containers since explosive residues may remain. Refer to applicable EPA, OSHA, NFPA
and consistent state and local requirements.

Safe Handling Precautions:

High-pressure injection of any material through the skin is a serious medical emergency
even though the small entrance wound at the injection site may not initially appear serious.
These injection injuries can occur from high-pressure equipment such as paint spray or
grease or guns, fuel injectors, or pinhole leaks in hoses or hydraulic lines and should all be
considered serious. High pressure injection injuries may be SERIOUS SURGICAL
EMERGENCIES (See First Aid Section 4).
Storage Conditions:

Store in properly closed containers that are appropriately labeled and in a cool,
well-ventilated area. Containers that have been opened must be carefully resealed and kept
upright to prevent leakage. Store away from incompatible materials.

Incompatible materials

Strong oxidizing agents.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
ACGIH TLV
OSHA PELS:
OSHA - Vacated PELs
NIOSH IDLH
Name
Solvent Refined, Hydrotreated Mineral oil, highly/severely
refined, inhalable fraction
Heavy Paraffinic Distillate
5 mg/m3 TWA
64742-54-7
2,6-di-tert-butylphenol
128-39-2
The manufacturer has voluntarily elected to provide exposure limits contained in OSHA's
Notes:
1989 air contaminants standard in its SDSs, even though certain of those exposure limits
were vacated in 1992.

Local or general exhaust required when using at elevated temperatures that generate
vapors or mists.

Engineering measures:
Personal protective equipment
Eye protection:

Use goggles or face-shield if the potential for splashing exists.

Skin and body protection:

Wear neoprene, nitrile or PVA gloves to prevent skin contact. Glove suitability is based on
workplace conditions and usage. Contact the glove manufacturer for specific advice on
glove selection and breakthrough times. Wear appropriate protective clothing.

Respiratory protection:

Use an approved organic vapor chemical cartridge or supplied air respirators when material
produces vapors that exceed permissible exposure limits or excessive vapors are
generated. Observe respirator assigned protection factors (APFs) criteria cited in federal
OSHA 29 CFR 1910.134. Self-contained breathing apparatus should be used for fire
fighting.

Hygiene measures:

Handle in accordance with good industrial hygiene and safety practice. Avoid contact with
skin, eyes and clothing. Wash hands before breaks and immediately after handling the
product.

9. PHYSICAL AND CHEMICAL PROPERTIES
Information on basic physical and chemical properties
Liquid
Physical State
Clear Liquid
Appearance
Clear
Color
Petroleum
Odor
No available data.
Odor Threshold
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Values (Method)
No available data.
No available data.
> 220 °C / > 428 °F (Cleveland Open-Cup)
No available data.
Not applicable.

Property
Melting Point / Freezing Point
Initial Boiling Point / Boiling Range
Flash Point
Evaporation Rate
Flammability (solid, gas)
Flammability Limit in Air (%)
Upper Flammability Limit:
Lower Flammability Limit:
Vapor Pressure
Vapor Density
Specific Gravity / Relative Density
Water Solubility
Solubility in other solvents
Partition Coefficient
Decomposition temperature:
pH:
Autoignition Temperature
Kinematic Viscosity
Dynamic Viscosity
Explosive Properties
Softening Point
VOC Content (%)
Density
Bulk Density

No available data.
No available data.
No available data.
No available data.
0.86-0.88
No available data.
No available data.
No available data.
No available data.
No available data.
No available data.
≥ 28.8 mm2/s @ 40°C / 104°F (ASTM D445)
No available data.
No available data.
No available data.
0.12-37.7 (w/w)
No available data.
Not applicable.

10. STABILITY AND REACTIVITY
Reactivity

The product is non-reactive under normal conditions.

Chemical stability

Stable under recommended storage conditions.

Possibility of hazardous reactions

None under normal processing.

Hazardous polymerization

Will not occur.

Conditions to avoid

Sources of heat or ignition.

Incompatible materials

Strong oxidizing agents.

Hazardous decomposition products

None known under normal conditions of use.

11. TOXICOLOGICAL INFORMATION
Potential short-term adverse effects from overexposures
Inhalation

Overheating may produce vapors which may cause respiratory irritation, dizziness and
nausea.

Eye contact

Exposure to vapor or contact with liquid may cause mild eye irritation.

Skin contact

Prolonged or repeated exposure may cause dermatitis, folliculitis or oil acne.

Ingestion

May cause irritation of the mouth, throat and gastrointestinal tract.

Acute Toxicological data
Name

SDS ID NO.: 0298MAR019

Oral LD50

Dermal LD50

Product name: Marathon Petroleum Premium AW II Hydraulic Oil

Inhalation LC50
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Solvent Refined, Hydrotreated Heavy
Paraffinic Distillate
64742-54-7
2,6-di-tert-butylphenol
128-39-2

> 5000 mg/kg (Rat)

> 2000 mg/kg (Rabbit)

> 5.5 mg/l (Rat) 4 h

> 5000 mg/kg (Rat)

> 10 g/kg (Rabbit)

-

Delayed and immediate effects as well as chronic effects from short and long-term exposure
This product is considered to have a low order of acute and chronic oral and dermal toxicity.
Adverse effects related to the physical, chemical and toxicological characteristics
Signs & Symptoms

Repeated or prolonged skin contact may cause drying, reddening, itching and cracking.

Sensitization

Not expected to be a skin or respiratory sensitizer.

Mutagenic effects

None known.
Cancer designations are listed in the table below.

Carcinogenicity
Name
Solvent Refined,
Hydrotreated Heavy
Paraffinic Distillate
64742-54-7

2,6-di-tert-butylphenol
128-39-2

ACGIH
(Class)
Mineral oil, poorly/mildly
refined
Suspected Human
Carcinogen (A2)
Mineral oil, highly/severely
refined, inhalable fraction
Not Classifiable (A4)
Not Listed

IARC
(Class)
Mineral oil, untreated or
mildly treated
Carcinogenic to humans (1)
Mineral oil, highly refined
Not Classifiable (3)

Reproductive toxicity

None known.

Specific Target Organ Toxicity
(STOT) - single exposure

Not classified.

Specific Target Organ Toxicity
(STOT) - repeated exposure

Not classified.

Aspiration hazard

Not classified.

NTP

OSHA

Mineral oil, poorly/mildly
refined
Known to be human
carcinogen

Not Listed

Not Listed

Not Listed

Not Listed

12. ECOLOGICAL INFORMATION
Harmful to aquatic life with long lasting effects.

Ecotoxicity
Name

Algae/aquatic plants

Fish

Solvent Refined,
Hydrotreated Heavy
Paraffinic Distillate
64742-54-7
2,6-di-tert-butylphenol
128-39-2

-

96-hr LC50 = 5000 mg/L
Rainbow trout

-

-

Toxicity to
Microorganisms
-

-

Persistence and degradability

No information available.

Bioaccummulation

Contains component(s) with the potential to bioaccumulate.

Mobility in soil

No information available.

Other adverse effects

No information available.

SDS ID NO.: 0298MAR019
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13. DISPOSAL CONSIDERATIONS
Description of Waste Residues
No information available.
Safe Handling of Wastes
Handle in accordance with applicable local, state, and federal regulations. Use personal protection measures as required.
Disposal of Wastes / Methods of Disposal
The user is responsible for determining if any discarded material is a hazardous waste (40 CFR 262.11). Dispose of in accordance
with federal, state and local regulations.
Methods of Contaminated Packaging Disposal
Empty containers should be completely drained and then discarded or recycled, if possible. Do not cut, drill, grind or weld on empty
containers since explosive residues may be present. Dispose of in accordance with federal, state and local regulations.

14. TRANSPORT INFORMATION
DOT (49 CFR 172.101):
UN Proper shipping name:
UN/Identification No:
Transport Hazard Class(es):
Packing group:

Not Regulated
Not applicable
Not applicable
Not applicable

TDG (Canada):
UN Proper shipping name:
UN/Identification No:
Transport Hazard Class(es):
Packing group:

Not Regulated
Not applicable
Not applicable
Not applicable

15. REGULATORY INFORMATION
US Federal Regulatory Information:
US TSCA Chemical Inventory Section 8(b):

This product and/or its components are listed on the TSCA
Chemical Inventory.

EPA Superfund Amendment & Reauthorization Act (SARA):
This product may contain component(s) that have been listed on EPA's Extremely
Hazardous Substance (EHS) List:
Name
CERCLA/SARA - Section 302 Extremely Hazardous
Substances and TPQs
Solvent Refined, Hydrotreated Heavy Paraffinic Distillate
NA
2,6-di-tert-butylphenol
NA

SARA Section 302:

This product may contain component(s) identified either as an EHS or a CERCLA
Hazardous substance which in case of a spill or release may be subject to SARA reporting
requirements:
Name
CERCLA/SARA - Hazardous Substances and their
Reportable Quantities
Solvent Refined, Hydrotreated Heavy Paraffinic Distillate
NA
2,6-di-tert-butylphenol
NA

SARA Section 304:

SARA:

The following EPA hazard categories apply to this product:
None

SDS ID NO.: 0298MAR019
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This product may contain component(s), which if in exceedance of the de minimus
threshold, may be subject to the reporting requirements of SARA Title III Section 313 Toxic
Release Reporting (Form R).
Name
CERCLA/SARA 313 Emission reporting:
Solvent Refined, Hydrotreated Heavy Paraffinic Distillate
None
2,6-di-tert-butylphenol
None

SARA Section 313:

State and Community Right-To-Know Regulations:
The following component(s) of this material are identified on the regulatory lists below:
Solvent Refined, Hydrotreated Heavy Paraffinic Distillate
Louisiana Right-To-Know:
California Proposition 65:
New Jersey Right-To-Know:
Pennsylvania Right-To-Know:
Massachusetts Right-To Know:
Florida Substance List:
Rhode Island Right-To-Know:
Michigan Critical Materials Register List:
Massachusetts Extraordinarily Hazardous Substances:
California - Regulated Carcinogens:
Pennsylvania RTK - Special Hazardous
Substances:
New Jersey - Special Hazardous Substances:
New Jersey - Environmental Hazardous
Substances List:
Illinois - Toxic Air Contaminants
New York - Reporting of Releases Part 597 List of Hazardous Substances:
2,6-di-tert-butylphenol
Louisiana Right-To-Know:
California Proposition 65:
New Jersey Right-To-Know:
Pennsylvania Right-To-Know:
Massachusetts Right-To Know:
Florida Substance List:
Rhode Island Right-To-Know:
Michigan Critical Materials Register List:
Massachusetts Extraordinarily Hazardous Substances:
California - Regulated Carcinogens:
Pennsylvania RTK - Special Hazardous
Substances:
New Jersey - Special Hazardous Substances:
New Jersey - Environmental Hazardous
Substances List:
Illinois - Toxic Air Contaminants
New York - Reporting of Releases Part 597 List of Hazardous Substances:

Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Carcinogen
Not Listed.
Present
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.

Canada DSL/NDSL Inventory:

This product and/or its components are listed either on the Domestic Substances List (DSL)
or are exempt.

Canadian Regulatory Information:

"This product has been classified in accordance with the hazard criteria of the Controlled
Products Regulations and the (M)SDS contains all the information required by the
Controlled Products Regulations."

Name
2,6-di-tert-butylphenol

SDS ID NO.: 0298MAR019

Canada - WHMIS: Classifications of
Substances:
D2B

Product name: Marathon Petroleum Premium AW II Hydraulic Oil

Canada - WHMIS: Ingredient
Disclosure:
1%
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NOTE:

Uncontrolled product according to WHMIS classification criteria.

16. OTHER INFORMATION
Prepared By
Revision Date:

Toxicology and Product Safety
05/22/2015

Revision Note:
Disclaimer
The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief at the
date of its publication. The information is intended as guidance for safe handling, use, processing, storage,
transportation, accidental release, clean-up and disposal and is not considered a warranty or quality specification. The
information relates only to the specific material designated and may not be valid for such material used in combination
with any other materials or in any process, unless specified in the text.
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ATTACHMENT L
Job Safety Analysis (JSA) Sheets

JOB SAFETY ANALYSIS
Task:

Environmental Air Sampling / Vapor Intrusion Sampling

Project:
Date of Hazard Assessment: 9/17/2012
Date of revision: 9/17/2012

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Driving accidents
Mobilization to and from
site

Criminal Activity

Hot environments:
Heat Stress

Working on site:
Weather Conditions

Cold Environments:
Cold Stress

UV Radiation

Loading/Unloading

Injuries while lifting

Person(s)
conducting
Hazard
Assessment

M Clark, Dir H&S

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

1) Verify vehicle operating condition against pre-trip check list.
2) Drivers will possess current applicable operator's license and
be trained in Smith System defensive driving techniques and
fatigue management.
3) Drivers are to be cognizant of weather conditions and adjust
driving accordingly, such as following distances for inclement
weather.
4) Wear seatbelts. Do not use cell phone while driving, and
minimize other distractions.
5) Ensure all tools, equipment, materials, supplies, containers,
and personal effects are secure and stowed for transportation.
6) Use Ignition On-Lights On practice, if the vehicle's ignition is
on, then the exterior lights are to be on.
1) Lock vehicle when unattended.
2) Attempt to park vehicle in secure location.
3) Pay attention while driving through questionable areas, lock
doors while driving.
1) Review ET’s heat stress program. Watch other workers for
signs of heat stress.
2) Fluid consumption is needed throughout the day, take breaks
in cool, shaded or air conditioned areas as needed.
3) Have Lightning preparedness plan - use 30/30 Rule.
4) Check weather and prepare before mobilizing to site.
1) Review ET’s cold stress program.
2) Fluid consumption is needed throughout the day in cold
weather as well as warm weather.
4) Wet conditions will increase susceptibility to cold stress.
3) Have Lightning preparedness plan - use 30/30 Rule.
4) Check weather and prepare before mobilizing to site.
1) Exposure to the sun's rays can cause sun burn in both cooler
months as well as warmer months. Sun can burn on cloudy days.
2) Use protection from sun exposure: stay out of rays (in shade),
cover-up with clothing, hat, etc; use 30+ sunscreen, follow
directions on label for application.
1) Use proper lifting techniques: lift with legs, use proper body
form, keep loads close, move feet - do not twist.
2) Get help (other person/mechanical) when lifting >50lbs.
3) Wear proper PPE (abrasion resistant gloves or cut resistant
gloves, safety glasses, safety boots-laced and tied, etc.)
4) Watch for uneven ground and keep on sure footing
5) Review path of travel. Look for and avoid potential slip/trip/fall
hazards, remove slip/trip/fall hazard if possible.

Document Name: ET JSA Air Sampling 091712.doc

Think before you act, remember - Safety First!!!

Page 1 of 4

JOB SAFETY ANALYSIS
Task:

Environmental Air Sampling / Vapor Intrusion Sampling

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Do not work where you cannot see - use Supplemental Lighting

Struck by vehicle

1) Establish Work Zone Protection according to ET Work Zone
practice, as required.
2) Level 3 traffic control will be used: delineator posts with
barriers. Sufficient supplies will be verified prior to mobilizing to
the site.
3) Employees will be trained and competent on the process to
establish the work zone for the project phases prior to workers
being dispatched to the site.
4) PPE for work zones include: hi-vis vest, hardhat, safety
glasses, safety boots.

Struck by loads that
shifted during
transportation

Review loads for shifting while unloading. Uneven distribution can
dislodge causing struck-by injury.

Animal Droppings

Accessing Structures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

Poor Lighting
Conditions

Slip/Trip/Fall

Biohazards
(Be aware during ALL site
tasks)

Contingencies/Control Measures

Mosquitoes, wasps,
ticks, spiders
(poisonous and
biting), other biting
insects
Poisonous Plants

1) Inspect/be aware of wet, icy, or slippery conditions. Apply
sand, salt, dirt, or other abrasive material at alleviate hazard,
otherwise focus on conditions and watch step/balance.
2) Clear trip hazards, if possible, otherwise avoid.
3) Identify and avoid overhead hazards.
Do not touch, sweep, or disturb w/o proper cleaning procedure
and proper PPE.
Use insect repellent on clothes, exposed skin, wear appropriate
gloves, and if necessary, insect mesh netting designed to be used
with a hard hat, and taped down to the shirt. Signs of an allergic
reaction are swelling, feeling that throat is closing, difficulty in
breathing – notify office immediately, if suspected allergic
reaction.
Be aware of season and be able to recognize poisonous plants to
avoid. Use barrier creams and wearing long sleeves and long
pants as appropriate. If contact, use ivy wash to remove plant oil.

Indigenous Animals

Be aware of environment and the wildlife found there, when
walking though brush, be as loud as possible as a warning and to
not startle any animals. Watch for: snakes, rodents, dogs/cats,
bears, etc., - do not engage, slowly walk away.

Hypodermic Needles

Do not touch nor try to remove needles. Call supervisor for
direction.

Structure collapse

Look at structure’s integrity. Do not enter if not visibly safe, or
doubts on structural integrity.

Slip/Trip/Fall

1) Inspect/be aware of wet, icy, or slippery conditions. Apply
sand, salt, dirt, or other abrasive material at alleviate hazard,
otherwise focus on conditions and watch step.
2) Clear trip hazards, if possible, otherwise avoid.
3) Identify and avoid overhead hazards.

Physical hazards

1) Watch head clearance, use hardhat if applicable
2) Look out for electrical and other building hazards

Document Name: ET JSA Air Sampling 091712.doc
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JOB SAFETY ANALYSIS
Task:

Environmental Air Sampling / Vapor Intrusion Sampling

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Drilling
Installation of Sampling
Point
Physical Hazards

Pack/Ship Samples

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

3) Watch for animals or people who should not be in structure
Poor Lighting
Conditions

Sampling

Contingencies/Control Measures

Do not work where you cannot see - use Supplemental Lighting
1) Use appropriate drill and bit for substrate, have sufficient water
on site, if drill requires water..
2) Wear safety glasses with side shields or face shield, wear
abrasion-resistant (work) gloves.
3) Use hearing protection while drilling.
4) Use dust mask/filtering facepiece, as appropriate.
1) Watch for cramped spaces and bump hazards.
2) Inspect and avoid electrical hazards in work space.
3) Use proper lifting techniques/get help when lifting >50lbs.
4) Ensure proper lighting; do not work in the dark.

Trip Hazards

Secure sample canisters in low traffic areas, if not possible,
clearly mark and barricade to avoid trip hazard.

Security of sample
containers

Secure with lock and chain when sample containers are left
unattended in an unsecure location.

Injuries (hand, cuts,
back, strain)

1) Glass vial have been known to break, take precautions, wear
abrasion-resistant gloves to pick up broken glass.
2) Wear chemical resistant gloves when handling samples.
3) Use proper lifting techniques when lifting sampling cooler, use
buddy system or use dolly, if over 50 lbs.

Slip Hazard

Avoid/clean up spilled ice.

USE SPACE BELOW FOR ADDITIONAL SITE SPECIFIC RISKS AND CONDITIONS NOT COVERED ABOVE
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JOB SAFETY ANALYSIS
Task:

Environmental Air Sampling / Vapor Intrusion Sampling

Add additional sheets, if necessary
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JOB SAFETY ANALYSIS
Task:

Oversite of drilling, well installation, and soil boring
(attach and review copy of drillers JSA for activities on-site

Project:
Date of Hazard Assessment:
Date of revision:

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Mobilization to and from
site

Biohazards
(Be aware during ALL site
tasks)

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

Driving accidents

1) Verify vehicle operating condition against pre-trip check list.
2) Use defensive driving techniques (Smith System Driving Keys),
avoid backing or back with caution, wear seatbelt.
3) Be aware of weather conditions and adjust driving accordingly.
4) Do not use cell phone or Nextel Direct Connect during driving,
minimize other distractions, be aware of fatigue.
5) Ensure all tools, equipment, materials, supplies, containers,
and personal effects are secure and stowed for transportation.

Criminal Activity

1) Lock vehicle when unattended
2) Attempt to park vehicle in secure location

Animal Droppings

Do not touch, sweep, or disturb w/o proper cleaning procedure
and proper PPE.

Mosquitoes, wasps,
ticks, spiders
(poisonous and
biting), other biting
insects

Use insect repellent on clothes, exposed skin, wear appropriate
gloves, and if necessary, insect mesh netting designed to be used
with a hard hat, and taped down to the shirt. If bitten, track
progress of healing and seek medical attention, as appropriate.

Poisonous Plants

Be aware of season and be able to recognize poisonous plants to
avoid. Wearing long sleeves and long pants as appropriate. If
contact,

Indigenous Animals

Be aware of environment and the wildlife found there, when
walking though brush, be as loud as possible as a warning and to
not startle any animals. Watch for: snakes, rodents, dogs/cats,
bears, etc.

Hypodermic Needles

Do not touch nor try to remove needles. Call supervisor for
direction.

Traffic

1) Wear High Visibility Apparel – safety vests, etc.
2) Be aware of traffic patterns and other activities/work being
conducted at site
3) Use buddy system, if more than one person

Slip/Trip/Fall

1) Inspect/be aware of ground conditions and wet, icy, or slippery
conditions
2) Clear trip hazards, when possible

Traffic
(vehicle/pedestrian)

1) Wear proper PPE (High Visibility Apparel, i.e., safety vests)
2) Be aware of traffic patterns / other activities/work being
conducted at site
3) Use buddy system, if more than one person
4) Make sure control devices do not force pedestrians into vehicle
traffic (or vice versa)

Site Walkover

Set Up Traffic Control
(as applicable)

Person(s)
conducting
Hazard
Assessment
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JOB SAFETY ANALYSIS
Task:

Oversite of drilling, well installation, and soil boring
(attach and review copy of drillers JSA for activities on-site

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Oversite During Borehole
Clearing
(hand methods, air knife,
vactron)

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

Slip/Trip/Fall

1) Inspect/be aware of ground conditions and wet, icy, or slippery
conditions
2) Clear hazards, if possible

Injuries (hand/back)

1) Wear proper hand protection
2) Use proper lifting techniques/ use assistance for lifts > 50 lbs

Heavy Equipment Use

1) Be aware of proximity to vacuum extractor truck
2) Air compressor used for air knife – be aware of proximity

Slip/Trip/Fall

Physical hazards

Heavy Equipment Use

Electrical Hazards
Oversite During Drilling,
Soil Boring Activities
Hazardous Weather
Conditions

Physical hazards

1) Inspect/be aware of ground and flooring and wet, icy, or
slippery conditions
2) Watch hoses, bore holes, and cuttings as trip hazards
1) Material extracted may be contaminated, use proper PPE
2) Injury to head possible, wear hardhat
3) Be aware of noise levels, wear hearing protection as required
1) Be aware of proximity to drill rig or GeoProbe
2) Do not stand where you can get caught on or pulled into
rotating equipment
3) Follow directions of equipment operator
1) Be aware of proximity to overhead lines follow minimum safe
approach distances
2) If underground utility is contacted, equipment may become
energized
1) Wear sunscreen and/or protective clothing when working in
intense sunlight
2) Wear proper clothing to avoid heat/cold stress
3) Drink plenty of fluids to avoid dehydration
4) Be aware of possibility of lightning (if applicable institute
Lightning Safety Plan)
1) Material extracted may be contaminated, use proper PPE
2) Injury to head possible, wear hardhat
3) Be aware of noise levels, wear hearing protection as required

USE SPACE BELOW FOR ADDITIONAL SITE SPECIFIC RISKS AND CONDITIONS NOT COVERED ABOVE

Add additional sheets, if necessary
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JOB SAFETY ANALYSIS
Task:

Opening / closing manway covers

Project:
Date of Hazard Assessment:
Date of revision:

Person(s)
conducting
Hazard
Assessment

Michael Clark
Brian McManus

Personal Protective Equipment for Task: Hard hat, safety glasses, hearing protection (for noisy
environments, hand protection (abrasion resistance or chemical resistant gloves depending on task),
safety vest (if in Work Zone), long pants, safety boots.

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Mobilization to and from
site

Biohazards
(Be aware during ALL site
tasks)

Site Walkover
(as applicable)

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

Driving accidents

1) Verify vehicle operating condition against pre-trip check list.
2) Use defensive driving techniques (Smith System Driving Keys),
avoid backing or back with caution, wear seatbelt.
3) Be aware of weather conditions and adjust driving accordingly.
4) Do not use cell phone or Nextel Direct Connect during driving,
minimize other distractions, be aware of fatigue.
5) Ensure all tools, equipment, materials, supplies, containers,
and personal effects are secure and stowed for transportation.

Criminal Activity

1) Lock vehicle when unattended
2) Attempt to park vehicle in secure location

Animal Droppings

Do not touch, sweep, or disturb w/o proper cleaning procedure
and proper PPE.

Mosquitoes, wasps,
ticks, spiders
(poisonous and
biting), other biting
insects

Use insect repellent on clothes and exposed skin. Wear
appropriate gloves, and if necessary, insect mesh netting
designed to be used with a hard hat, and taped down to the shirt.
If bitten, track progress of healing and seek medical attention, as
appropriate.

Poisonous Plants

Be aware of season and be able to recognize poisonous plants to
avoid. Wearing long sleeves and long pants as appropriate. If
contact,

Indigenous Animals

Be aware of environment and the wildlife found there, when
walking though brush, be as loud as possible as a warning and to
not startle any animals. Watch for: snakes, rodents, dogs/cats,
bears, etc.

Hypodermic Needles

Do not touch nor try to remove needles. Call supervisor for
direction.

Traffic

1) Wear High Visibility Apparel – safety vests, etc.
2) Be aware of traffic patterns and other activities/work being
conducted at site
3) Use buddy system, if more than one person

Slip/Trip/Fall

1) Inspect/be aware of ground conditions and wet, icy, or slippery
conditions
2) Clear trip hazards, when possible

Physical / chemical
hazards

1) Proper PPE (safety glasses, hand protection)
2) Use proper tools for job
3) Use proper lifting techniques / use assistance for lifts > 50 lbs
4) Wash hands and face after using concrete or other caustic
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JOB SAFETY ANALYSIS
Task:

Opening / closing manway covers

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

materials

Traffic
(vehicle/pedestrian)
Set Up Traffic Control
(as applicable)
Slip/Trip/Fall
Injuries (hand/back)

Explosion from
hazardous
atmosphere

Injury to back
Opening / Closing
Manway covers
Injury to foot/feet

1) Wear proper PPE for work zones including high visibility
apparel (i.e., safety vests), safety glasses, hard hat, and long
pants.
2) Be aware of traffic patterns / other activities/work being
conducted at site.
3) Use buddy system, if more than one person.
4) Make sure control devices do not force pedestrians into vehicle
traffic (or vice versa).
1) Inspect/be aware of ground conditions and wet, icy, or slippery
conditions.
2) Clear hazards, if possible.
1) Wear proper hand protection.
2) Use proper lifting techniques/ use assistance for lifts > 50 lbs.
1) Know what possible chemicals might be present below
manway cover. If possibility of flammable atmosphere exists
(≥ 10% LEL), measure through opening in cover using
calibrated PID or comparable instrument.
2) If hazardous atmosphere is present, do not open manway
cover in a manner that could cause sparking (i.e., dragging
metal cover over concrete or asphalt). Use non-sparking
methods or ventilate manway till atmosphere is below 10% of
the LEL.
1) Use right tool to remove manway cover (i.e., manhole hooks;
manhole keys; mechanical, hydraulic, or magnetic lifters)
2) Use proper manway cover removal techniques: bend at
knees, straighten the back, grasp toll with both hands, lift and
pull using legs, do not use back or shoulders to lift of pull
manway cover.
1) Wear ANSI/ASTM compliant safety boots with steel or
composite toes while performing task.
2) If using proper manway cover removal techniques, feet will
not be under cover at any time. Walk manway cover
backwards using legs with back straight; do not use back or
shoulders.

Injury to hands

Wear abrasion resistant gloves (i.e., leather, mechanix®, etc.)
when moving manway cover.

Injury to head, eyes,
hearing

1) Wear approved hard hat in compliance to ET’s Hard Hat
Policy.
2) Always wear safety glasses when performing tasks with tools,
in work zones, or when potential for eye injuries.
3) Wear appropriate hearing protection for environment per ET’s
Hearing Conservation Practice.
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JOB SAFETY ANALYSIS
Task:

Opening / closing manway covers

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Slip

Trip

Fall

Exposure to
Hazardous
Substances

Traffic

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

1) Inspect/be aware of ground conditions and wet, icy, or slippery
conditions.
2) Clear hazards out of the way that manway cover will be
removed. Remember, you will be moving backwards while
removing the cover.
1) Secure manway cover so as not to make it a trip hazard
during work.
2) Clear work area of trip hazards.
1) Secure work area so underground vault is a recognized
hazard that a person can fall into.
2) When closing cover, be aware of location of opening to
underground vault so you do not fall into it. Remember, you
will be moving backwards while closing the cover.
1) Know what chemicals or other hazardous substances may be
present in underground vault.
2) Wear Proper PPE to protect against hazards. (eye/hand
protection minimum).
3) Properly decontaminate equipment, materials, and supplies.
4) Properly dispose of all waste and contaminated materials.
1) Establish Work Zone Protection per ET WZP practice.
2) Wear proper PPE for work zones including high visibility
apparel ( i.e., safety vests), safety glasses, hard hat, long pants.
3) Be aware of traffic patterns
4) Use buddy system, if more than one person
5) Be aware of other activities/work being conducted at site

USE SPACE BELOW FOR ADDITIONAL SITE SPECIFIC RISKS AND CONDITIONS NOT COVERED ABOVE

Document Name: ET JSA Opening-Closing Manway Covers 4-13-11.doc

Think before you act, remember - Safety First!!!

Page 3 of 4

JOB SAFETY ANALYSIS
Task:

Opening / closing manway covers

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

Add additional sheets, if necessary
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JOB SAFETY ANALYSIS
Task:

Product Recovery from Wells

Project:
Date of Hazard Assessment:
Date of revision:

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Mobilization to and from
site

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

Driving accidents

Criminal Activity

1) Lock vehicle when unattended
2) Attempt to park vehicle in secure location

Hazardous Weather
Conditions

Biohazards
(Be aware during ALL site
tasks)

Contingencies/Control Measures

1) Verify vehicle operating condition against pre-trip check list.
2) Use defensive driving techniques (Smith System Driving Keys),
avoid backing or back with caution, wear seatbelt.
3) Be aware of weather conditions and adjust driving accordingly.
4) Do not use cell phone or Nextel Direct Connect during driving,
minimize other distractions, be aware of fatigue.
5) Ensure all tools, equipment, materials, supplies, containers,
and personal effects are secure and stowed for transportation.

Injuries while
loading/off-loading
equipment (office/site)

Loading/Unloading

Person(s)
conducting
Hazard
Assessment

1) Use proper lifting techniques/get help when lifting >50lbs
2) Wear proper PPE (gloves, safety glasses, safety boots, etc.)
3) Be aware of ground and ensure sure footing
4) Look for potential slip/trip/fall hazards
1) Be aware of wet, icy, or snowy conditions
2) Be aware of high winds
3) Institute Lightning Safety Plan, if possibility of storms

Poor Lighting
Conditions

Use Supplemental Lighting – do not work in the dark

Traffic

1) Wear High Visibility Apparel – safety vests, etc.
2) Park in area with lower traffic and use truck to block traffic from
loading/unloading area, use flashers to alert traffic.
3) Use appropriate traffic control devises: cones, caution tape,
barricades.

Loads shifting around
in Vehicle

Secure loads using straps or rope or in containers/toolbox, no
bungee cords..

Animal Droppings

Do not touch, sweep, or disturb w/o proper cleaning procedure
and proper PPE.

Mosquitoes, wasps,
ticks, spiders
(poisonous and
biting), other biting
insects

Use insect repellent on clothes, exposed skin, wear appropriate
gloves, and if necessary, insect mesh netting designed to be used
with a hard hat, and taped down to the shirt. If bitten, track
progress of healing and seek medical attention, as appropriate.

Poisonous Plants

Be aware of season and be able to recognize poisonous plants to
avoid. Wearing long sleeves and long pants as appropriate. If
contact,

Indigenous Animals

Be aware of environment and the wildlife found there, when
walking though brush, be as loud as possible as a warning and to
not startle any animals. Watch for: snakes, rodents, dogs/cats,
bears, etc.
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JOB SAFETY ANALYSIS
Task:

Product Recovery from Wells

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

Hypodermic Needles

Do not touch nor try to remove needles. Call supervisor for
direction.

Traffic

1) Wear High Visibility Apparel – safety vests, etc.
2) Be aware of traffic patterns and other activities/work being
conducted at site
3) Use buddy system, if more than one person

Slip/Trip/Fall

1) Inspect/be aware of ground conditions and wet, icy, or slippery
conditions
2) Clear trip hazards, when possible

Site Walkover/Locate
Wells

Traffic
(vehicle/pedestrian)
Set Up Traffic Control
Slip/Trip/Fall
Injuries (hand/back)

Injuries (hand/back)
Open/Close Well
Manways

Traffic

Injuries (hand, muscle
strain, eye)
Purging Monitoring Wells
Slip/Trip Hazard
Exposure to
Hazardous
Substances

1) Wear proper PPE (High Visibility Apparel, i.e., safety vests)
2) Be aware of traffic patterns
3) Use buddy system, if more than one person
4) Be aware of other potential activities/work being conducted at
site
5) Make sure control devices do not force pedestrians into vehicle
traffic (or vice versa)
1) Inspect/be aware of ground conditions and wet, icy, or slippery
conditions
2) Clear hazards, if possible
1) Wear proper hand protection
2) Use proper lifting techniques/ use assistance for lifts > 50 lbs
1) Wear proper PPE (hand protection, safety glasses, etc.)
2) Use the proper tool for the job
3) Use proper lifting techniques / use assistance for lifts > 50 lbs
4) Properly secure manway lid so potential trip hazard is not
created
5) Observe poor well pad/manway conditions that require repair
and report them to PM
1) Wear High Visibility Apparel – safety vests, etc.
2) Be aware of traffic patterns and other activities/work being
conducted at site
3) Use buddy system, if more than one person
1) Proper PPE (hand/eye protection)
2) Use proper lifting techniques when bailing and when
lifting/carrying buckets of purge water
3) Do not overfill buckets
4) Use pump to purge well if large volume of water
5) If using generator, avoid contact with hot exhaust
6) If using generator, use proper grounding
1) Keep clutter/garbage picked up (used bailers, rope)
2) Avoid/clean up spilled purge water
3) Minimize use of extension cords if using generator/pump
1) Proper PPE (hand/eye protection)
2) Proper decon. of equipment
3) Properly dispose of used purging materials
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JOB SAFETY ANALYSIS
Task:

Product Recovery from Wells

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Explosion / flash

Hazardous Weather
Conditions

Traffic

Grounding Drums
(for flammable liquids)

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

Measure well for Lower Explosion Limit (LEL) and Upper
Explosion Limit (UEL), also measure oxygen content associated
with the UEL or use intrinsically safe equipment.
1) Wear sunscreen and/or protective clothing when working in
intense sunlight
2) Wear proper clothing to avoid heat/cold stress
3) Drink plenty of fluids to avoid dehydration
1) Proper PPE (High Visibility Apparel, i.e., safety vests)
2) Be aware of traffic patterns
3) Use buddy system, if more than one person
4) Be aware of other potential activities/work being conducted at
site

Injuries (hands, cuts,
eyes)

1) Wear proper PPE (hand/eye protection)
2) Use proper tool for the job

Trip Hazard

Place drum and grounding wires away from pedestrian walkways

Potential
fire/explosion

1) Use suitable ground to ensure proper discharge of static
electricity
2) Properly ground and bond drums and containers pouring
flammable liquids into drums

USE SPACE BELOW FOR ADDITIONAL SITE SPECIFIC RISKS AND CONDITIONS NOT COVERED ABOVE

Add additional sheets, if necessary
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JOB SAFETY ANALYSIS
Task:

Site Inspection / Site Survey

Project:

Person(s)
conducting
Hazard
Assessment

Date of Hazard Assessment:
Date of revision:

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Mobilization to and from
site

Biohazards
(Be aware during ALL site
tasks)

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Driving accidents

Criminal Activity

1) Lock vehicle when unattended
2) Attempt to park vehicle in secure location

Animal Droppings

Do not touch, sweep, or disturb w/o proper cleaning procedure
and proper PPE.

Mosquitoes, wasps,
ticks, spiders
(poisonous and
biting), other biting
insects

Use insect repellent on clothes, exposed skin, wear appropriate
gloves, and if necessary, insect mesh netting designed to be used
with a hard hat, and taped down to the shirt. If bitten, track
progress of healing and seek medical attention, as appropriate.

Poisonous Plants

Be aware of season and be able to recognize poisonous plants to
avoid. Wearing long sleeves and long pants as appropriate. If
contact,

Indigenous Animals

Be aware of environment and the wildlife found there, when
walking though brush, be as loud as possible as a warning and to
not startle any animals. Watch for: snakes, rodents, dogs/cats,
bears, etc.

Traffic

Accessing or Inspection
Structures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

1) Verify vehicle operating condition against pre-trip check list.
2) Use defensive driving techniques (Smith System Driving Keys),
avoid backing or back with caution, wear seatbelt.
3) Be aware of weather conditions and adjust driving accordingly.
4) Do not use cell phone or Nextel Direct Connect during driving,
minimize other distractions, be aware of fatigue.
5) Ensure all tools, equipment, materials, supplies, containers,
and personal effects are secure and stowed for transportation.

Hypodermic Needles

Site Walkover
Utility Locating

Contingencies/Control Measures

Do not touch nor try to remove needles. Call supervisor for
direction.
1) Wear High Visibility Apparel – safety vests, etc.
2) Be aware of traffic patterns and other activities/work being
conducted at site
3) Use buddy system, if more than one person

Slip/Trip/Fall

1) Inspect/be aware of ground conditions and wet, icy, or slippery
conditions
2) Clear trip hazards, when possible

Physical / chemical
hazards

1) Proper PPE (safety glasses, hand protection)
2) Use proper tools for job
3) Use proper lifting techniques / use assistance for lifts > 50 lbs
4) Wash hands and face after using concrete or other caustic
materials

Structure collapse

Look at structure’s integrity. Do not enter if not safe.
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JOB SAFETY ANALYSIS
Task:

Site Inspection / Site Survey

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Slip/Trip/Fall

Physical hazards

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

1) Inspect/be aware of ground and flooring and wet, icy, or
slippery conditions
2) Clear trip hazards, when possible
1) Watch head clearance, use hardhat if applicable
2) Look out for electrical and other building hazards
3) Watch for animals or people who should not be in structure

Electrical Hazard

1) Do not touch wires or electronic equipment until confirmed not
energized
2) Follow Lockout/Tagout procedures when applicable

Physical Hazards

1) Use right tool for job
2) Wear eye and hand protection and other appropriate PPE
3) Use proper lifting techniques/get help when lifting >50lbs
4) Ensure proper lighting, do not work in the dark

Chemical Hazards

1) Wear eye and hand protection and other appropriate PPE
2) Follow precautions on MSDS or product label
3) Do not contact unknown chemicals

Animals or insects

Watch for animals or insects living inside equipment

Accessing or Inspecting
Equipment

USE SPACE BELOW FOR ADDITIONAL SITE SPECIFIC RISKS AND CONDITIONS NOT COVERED ABOVE
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JOB SAFETY ANALYSIS
Task:

Site Inspection / Site Survey

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

Add additional sheets, if necessary
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JOB SAFETY ANALYSIS
Task:

Utility Markout Oversite

Project:

Person(s)
conducting
Hazard
Assessment

Date of Hazard Assessment:
Date of revision:

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Mobilization to and from
site

Biohazards
(Be aware during ALL site
tasks)

Site Walkover
Utility Locating

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

Driving accidents

1) Verify vehicle operating condition against pre-trip check list.
2) Use defensive driving techniques (Smith System Driving Keys),
avoid backing or back with caution, wear seatbelt.
3) Be aware of weather conditions and adjust driving accordingly.
4) Do not use cell phone or Nextel Direct Connect during driving,
minimize other distractions, be aware of fatigue.
5) Ensure all tools, equipment, materials, supplies, containers,
and personal effects are secure and stowed for transportation.

Criminal Activity

1) Lock vehicle when unattended
2) Attempt to park vehicle in secure location

Animal Droppings

Do not touch, sweep, or disturb w/o proper cleaning procedure
and proper PPE.

Mosquitoes, wasps,
ticks, spiders
(poisonous and
biting), other biting
insects

Use insect repellent on clothes, exposed skin, wear appropriate
gloves, and if necessary, insect mesh netting designed to be used
with a hard hat, and taped down to the shirt. If bitten, track
progress of healing and seek medical attention, as appropriate.

Poisonous Plants

Be aware of season and be able to recognize poisonous plants to
avoid. Wearing long sleeves and long pants as appropriate. If
contact,

Indigenous Animals

Be aware of environment and the wildlife found there, when
walking though brush, be as loud as possible as a warning and to
not startle any animals. Watch for: snakes, rodents, dogs/cats,
bears, etc.

Hypodermic Needles

Do not touch nor try to remove needles. Call supervisor for
direction.

Traffic

1) Wear High Visibility Apparel – safety vests, etc.
2) Be aware of traffic patterns and other activities/work being
conducted at site
3) Use buddy system, if more than one person

Slip/Trip/Fall

1) Inspect/be aware of ground conditions and wet, icy, or slippery
conditions
2) Clear trip hazards, when possible

Physical / chemical
hazards

1) Proper PPE (safety glasses, hand protection)
2) Use proper tools for job
3) Use proper lifting techniques / use assistance for lifts > 50 lbs
4) Wash hands and face after using concrete or other caustic
materials
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JOB SAFETY ANALYSIS
Task:

Utility Markout Oversite

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Accessing or Inspection
Structures

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Contingencies/Control Measures

Structure collapse

Look at structure’s integrity. Do not enter if not safe.

Slip/Trip/Fall

Physical hazards
Accessing or Inspecting
Equipment

Electrical Hazard

Physical Hazards

Chemical Hazards
Animals or insects

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

1) Inspect/be aware of ground and flooring and wet, icy, or
slippery conditions
2) Clear trip hazards, when possible
1) Watch head clearance, use hardhat if applicable
2) Look out for electrical and other building hazards
3) Watch for animals or people who should not be in structure
1) Do not touch wires or electronic equipment until confirmed not
energized
2) Follow Lockout/Tagout procedures when applicable
1) Use right tool for job
2) Wear eye and hand protection and other appropriate PPE
3) Use proper lifting techniques/get help when lifting >50lbs
4) Ensure proper lighting, do not work in the dark
1) Wear eye and hand protection and other appropriate PPE
2) Follow precautions on MSDS or product label
3) Do not contact unknown chemicals
Watch for animals or insects living inside equipment

USE SPACE BELOW FOR ADDITIONAL SITE SPECIFIC RISKS AND CONDITIONS NOT COVERED ABOVE

Add additional sheets, if necessary
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JOB SAFETY ANALYSIS
Task:

Well Abandonment

Project:
Date of Hazard Assessment:
Date of revision:

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Mobilization to and from
site

Biohazards
(Be aware during ALL site
tasks)

Site Walkover

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Person(s)
conducting
Hazard
Assessment

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

Driving accidents

1) Verify vehicle operating condition against pre-trip check list.
2) Use defensive driving techniques (Smith System Driving Keys),
avoid backing or back with caution, wear seatbelt.
3) Be aware of weather conditions and adjust driving accordingly.
4) Do not use cell phone or Nextel Direct Connect during driving,
minimize other distractions, be aware of fatigue.
5) Ensure all tools, equipment, materials, supplies, containers,
and personal effects are secure and stowed for transportation.

Criminal Activity

1) Lock vehicle when unattended
2) Attempt to park vehicle in secure location

Animal Droppings

Do not touch, sweep, or disturb w/o proper cleaning procedure
and proper PPE.

Mosquitoes, wasps,
ticks, spiders
(poisonous and
biting), other biting
insects

Use insect repellent on clothes, exposed skin, wear appropriate
gloves, and if necessary, insect mesh netting designed to be used
with a hard hat, and taped down to the shirt. If bitten, track
progress of healing and seek medical attention, as appropriate.

Poisonous Plants

Be aware of season and be able to recognize poisonous plants to
avoid. Wearing long sleeves and long pants as appropriate. If
contact,

Indigenous Animals

Be aware of environment and the wildlife found there, when
walking though brush, be as loud as possible as a warning and to
not startle any animals. Watch for: snakes, rodents, dogs/cats,
bears, etc.

Hypodermic Needles

Do not touch nor try to remove needles. Call supervisor for
direction.

Traffic

1) Wear High Visibility Apparel – safety vests, etc.
2) Be aware of traffic patterns and other activities/work being
conducted at site
3) Use buddy system, if more than one person

Slip/Trip/Fall

1) Inspect/be aware of ground conditions and wet, icy, or slippery
conditions
2) Clear trip hazards, when possible

Physical / chemical
hazards

1) Proper PPE (safety glasses, hand protection)
2) Use proper tools for job
3) Use proper lifting techniques / use assistance for lifts > 50 lbs
4) Wash hands and face after using concrete or other caustic
materials
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JOB SAFETY ANALYSIS
Task:

Well Abandonment

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Contingencies/Control Measures

Possible
Fire/Explosion

Use PID to monitor LEL prior to starting non-intrinsically safe
equipment in a Class 1 area. Institute LEL Mitigation Plan if over
10% of LEL
1) Inspect/be aware of ground and flooring and wet, icy, or
slippery conditions
2) Clear trip hazards, when possible
1) Proper PPE (safety glasses, hand protection)
2) Use proper tools for job
3) Use proper lifting techniques / use assistance for lifts > 50 lbs
4) Wash hands and face after using concrete or other caustic
materials

Slip/Trip/Fall
Well Abandonment
Physical / chemical
hazards

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

USE SPACE BELOW FOR ADDITIONAL SITE SPECIFIC RISKS AND CONDITIONS NOT COVERED ABOVE
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JOB SAFETY ANALYSIS
Task:

Well Abandonment

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

Add additional sheets, if necessary
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JOB SAFETY ANALYSIS
Task:

Well Development and Ground Water Sampling

Project:
Date of Hazard Assessment: 9/17/2012
Date of revision: 9/17/2012

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Driving accidents
Mobilization to and from
site

Criminal Activity

Hot environments:
Heat Stress

Working on site:
Weather Conditions

Cold Environments:
Cold Stress

UV Radiation

Loading/Unloading,
Site Walkover, Locate
Wells

Injuries while lifting

Person(s)
conducting
Hazard
Assessment

M Clark, Dir H&S

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

1) Verify vehicle operating condition against pre-trip check list.
2) Drivers will possess current applicable operator's license and
be trained in Smith System defensive driving techniques and
fatigue management.
3) Drivers are to be cognizant of weather conditions and adjust
driving accordingly, such as following distances for inclement
weather.
4) Wear seatbelts. Do not use cell phone while driving, and
minimize other distractions.
5) Ensure all tools, equipment, materials, supplies, containers,
and personal effects are secure and stowed for transportation.
6) Use Ignition On-Lights On practice, if the vehicle's ignition is
on, then the exterior lights are to be on.
1) Lock vehicle when unattended.
2) Attempt to park vehicle in secure location.
3) Pay attention while driving through questionable areas, lock
doors while driving.
1) Review heat stress section of HASP. Watch other workers for
signs of heat stress.
2) Fluid consumption is needed throughout the day, take breaks
in cool, shaded or air conditioned areas as needed.
3) Have Lightning preparedness plan - use 30/30 Rule.
4) Check weather and prepare before mobilizing to site.
1) Review cold stress section of HASP.
2) Fluid consumption is needed throughout the day in cold
weather as well as warm weather.
4) Wet conditions will increase susceptibility to cold stress.
3) Have Lightning preparedness plan - use 30/30 Rule.
4) Check weather and prepare before mobilizing to site.
1) Exposure to the sun's rays can cause sun burn in both cooler
months as well as warmer months. Sun can burn on cloudy days.
2) Use protection from sun exposure: stay out of rays (in shade),
cover-up with clothing, hat, etc; use 30+ sunscreen, follow
directions on label for application.
1) Use proper lifting techniques: lift with legs, use proper body
form, keep loads close, move feet - do not twist.
2) Get help (other person/mechanical) when lifting >50lbs.
2) Wear proper PPE (abrasion resistant gloves or cut resistant
gloves, safety glasses, safety boots-laced and tied, etc.)
3) Watch for uneven ground and keep on sure footing
4) Review path of travel. Look for and avoid potential slip/trip/fall
hazards, remove slip/trip/fall hazard if possible.
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JOB SAFETY ANALYSIS
Task:

Well Development and Ground Water Sampling

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Biohazards
(Be aware during ALL site
tasks)

Set Up Traffic Control

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

Struck by vehicle

1) Wear proper PPE (High Visibility Apparel, i.e., safety vests)
2) Study traffic patterns and set up traffic control to protect
workers from traffic. Use vehicle to block path of oncoming traffic
as appropriate.
3) Use buddy system, if more than one person
4) Study other potential activities/work being conducted at site

Struck by loads that
shifted during
transportation

Review loads for shifting while unloading. Uneven distribution can
dislodge causing struck-by injury.

Slip/Trip/Fall

1) Inspect/be aware of wet, icy, or slippery conditions. Apply
sand, salt, dirt, or other abrasive material at alleviate hazard,
otherwise focus on conditions and watch step/balance.
2) Clear trip hazards, if possible, otherwise avoid.
3) Identify and avoid overhead hazards.

Poor Lighting
Conditions

Do not work where you cannot see - use Supplemental Lighting

Animal Droppings

Do not touch, sweep, or disturb w/o proper cleaning procedure
and proper PPE.

Mosquitoes, wasps,
ticks, spiders
(poisonous and
biting), other biting
insects
Poisonous Plants

Use insect repellent on clothes, exposed skin, wear appropriate
gloves, and if necessary, insect mesh netting designed to be used
with a hard hat, and taped down to the shirt. Signs of an allergic
reaction are swelling, feeling that throat is closing, difficulty in
breathing – notify office immediately, if suspected allergic
reaction.
Be aware of season and be able to recognize poisonous plants to
avoid. Use barrier creams and wearing long sleeves and long
pants as appropriate. If contact, use ivy wash to remove plant oil.

Indigenous Animals

Be aware of environment and the wildlife found there, when
walking though brush, be as loud as possible as a warning and to
not startle any animals. Watch for: snakes, rodents, dogs/cats,
bears, etc., - do not engage, slowly walk away.

Hypodermic Needles

Do not touch nor try to remove needles. Call supervisor for
direction.

Struck by vehicle

1) Establish Work Zone Protection according to ET Work Zone
practice.
2) Level 3 traffic control will be used: delineator posts with
barriers. Sufficient supplies will be verified prior to mobilizing to
the site.
3) Employees will be trained and competent on the process to
establish the work zone for the project phases prior to workers
being dispatched to the site.
4) PPE for work zones include: hi-vis vest, hardhat, safety
glasses, safety boots.1) Wear proper PPE (High Visibility Apparel,
i.e., safety vests)
5) Study traffic patterns and set up traffic control to protect
workers from traffic. Use vehicle to block path of oncoming traffic
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JOB SAFETY ANALYSIS
Task:

Well Development and Ground Water Sampling

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Injuries (hand/back)

Slip/Trip/Fall

Struck by vehicle

Gauging Monitoring Wells

Exposure to
Hazardous
Substances

Personal Injuries

Injuries (hand, muscle
strain, eye)

Purging Monitoring Wells
Slip/Trip Hazard
Exposure to
Hazardous
Substances

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

as appropriate.
6) Study other potential activities/work being conducted at site
7) Make sure control devices do not force pedestrians into vehicle
traffic (or vice versa)
1) Use proper lifting techniques: lift with legs, use proper body
form, keep loads close, move feet - do not twist.
2) Get help (other person/mechanical) when lifting >50lbs.
3) Wear proper PPE (abrasion resistant gloves or cut resistant
gloves, safety glasses, safety boots-laced and tied, etc.)
4) Watch for uneven ground and keep on sure footing
5) Review path of travel. Look for and avoid potential slip/trip/fall
hazards, remove slip/trip/fall hazard if possible.
1) Inspect/be aware of wet, icy, or slippery conditions. Apply
sand, salt, dirt, or other abrasive material at alleviate hazard,
otherwise focus on conditions and watch step.
2) Clear trip hazards, if possible, otherwise avoid.
3) Identify and avoid overhead hazards.
1) Wear High Visibility Apparel – safety vests, hardhat, etc.
2) Work within established Work Zone Protection.
3) Use buddy system, if more than one person
1) Proper PPE (hand/eye protection), use good hygiene, wash
hands and face before eating, drinking, smoking, or applying lip
balm.
2) Properly decontaminate equipment, supplies, and materials
between samples and at end of job.
1) Wear proper PPE: hardhat, eye protection, proper hand
protection against abrasion and chemical exposure, long pants,
sturdy safety boot-laced and tied.
2) Kneeling for long periods of time can stress legs and back –
stretch and take breaks. Use pad to kneel on to alleviate stress
on knees.
1) Proper PPE (abrasion-resistant or chemical-resistant
gloves/eye protection).
2) Use proper lifting techniques when bailing and when
lifting/carrying buckets of purge water.
3) Do not overfill buckets.
4) Use pump to purge well if large volume of water.
5) If using generator, avoid contact with hot exhaust.
6) If using generator, use proper grounding and refueling/fuel
storage techniques.
1) Keep clutter/garbage picked up (used bailers, rope).
2) Avoid/clean up spilled purge water.
3) Minimize use of extension cords if using generator/pump.
1) Proper PPE (chemical-resistant gloves/eye protection).
2) Properly decontaminate equipment between sample collection
and at end of job.
3) Properly dispose of used purging materials and contaminated

Document Name: ET JSA Well Dev and GWS 091712.doc

Think before you act, remember - Safety First!!!

Page 3 of 5

JOB SAFETY ANALYSIS
Task:

Well Development and Ground Water Sampling

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Struck by vehicle

Measure well for Lower Explosion Limit (LEL) and Upper
Explosion Limit (UEL), also measure oxygen content associated
with the UEL or use intrinsically safe equipment.
1) Wear High Visibility Apparel – safety vests, hardhat, etc.
2) Work within established Work Zone Protection.
3) Use buddy system, if more than one person.

Injuries (hands, cuts,
eyes)

1) Wear proper PPE (chemical resistant gloves/eye protection).
2) Stand with wind at your back to prevent wind splash.

Slip/Trip Hazard

1) Keep clutter/garbage picked up in work area (used bailers,
rope, etc.).
2) Avoid/clean up spilled purge water.

Exposure to
Hazardous
Substances

Wear proper PPE (safety glasses or face shield, nitrile gloves,
etc.)

Struck by vehicle

Pack/Ship Samples

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

materials.

Explosion / flash

Sampling Wells

Contingencies/Control Measures

Injuries (hand, cuts,
back, strain)

Slip Hazard

1) Wear High Visibility Apparel – safety vests, hardhat, etc.
2) Work within established Work Zone Protection.
3) Use buddy system, if more than one person.
1) Glass vial have been known to break, take precautions, wear
abrasion-resistant gloves to pick up broken glass.
2) Wear chemical resistant gloves when handling purge water or
samples.
3) Use proper lifting techniques when lifting sampling cooler, use
buddy system or use dolly, if over 50 lbs.
Avoid/clean up spilled ice.

USE SPACE BELOW FOR ADDITIONAL SITE SPECIFIC RISKS AND CONDITIONS NOT COVERED ABOVE
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JOB SAFETY ANALYSIS
Task:

Well Development and Ground Water Sampling

Add additional sheets, if necessary
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JOB SAFETY ANALYSIS
Task:

Well Gauging

Project:
Date of Hazard Assessment: 9/17/2012
Date of revision: 9/17/2012

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Driving accidents
Mobilization to and from
site

Criminal Activity

Hot environments:
Heat Stress

Working on site:
Weather Conditions

Cold Environments:
Cold Stress

UV Radiation

Loading/Unloading,
Site Walkover, Locate
Wells

Injuries while lifting

Person(s)
conducting
Hazard
Assessment

M Clark, Dir H&S

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

1) Verify vehicle operating condition against pre-trip check list.
2) Drivers will possess current applicable operator's license and
be trained in Smith System defensive driving techniques and
fatigue management.
3) Drivers are to be cognizant of weather conditions and adjust
driving accordingly, such as following distances for inclement
weather.
4) Wear seatbelts. Do not use cell phone while driving, and
minimize other distractions.
5) Ensure all tools, equipment, materials, supplies, containers,
and personal effects are secure and stowed for transportation.
6) Use Ignition On-Lights On practice, if the vehicle's ignition is
on, then the exterior lights are to be on.
1) Lock vehicle when unattended.
2) Attempt to park vehicle in secure location.
3) Pay attention while driving through questionable areas, lock
doors while driving.
1) Review heat stress section of HASP. Watch other workers for
signs of heat stress.
2) Fluid consumption is needed throughout the day, take breaks
in cool, shaded or air conditioned areas as needed.
3) Have Lightning preparedness plan - use 30/30 Rule.
4) Check weather and prepare before mobilizing to site.
1) Review cold stress section of HASP.
2) Fluid consumption is needed throughout the day in cold
weather as well as warm weather.
4) Wet conditions will increase susceptibility to cold stress.
3) Have Lightning preparedness plan - use 30/30 Rule.
4) Check weather and prepare before mobilizing to site.
1) Exposure to the sun's rays can cause sun burn in both cooler
months as well as warmer months. Sun can burn on cloudy days.
2) Use protection from sun exposure: stay out of rays (in shade),
cover-up with clothing, hat, etc; use 30+ sunscreen, follow
directions on label for application.
1) Use proper lifting techniques: lift with legs, use proper body
form, keep loads close, move feet - do not twist.
2) Get help (other person/mechanical) when lifting >50lbs.
2) Wear proper PPE (abrasion resistant gloves or cut resistant
gloves, safety glasses, safety boots-laced and tied, etc.)
3) Watch for uneven ground and keep on sure footing
4) Review path of travel. Look for and avoid potential slip/trip/fall
hazards, remove slip/trip/fall hazard if possible.
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JOB SAFETY ANALYSIS
Task:

Well Gauging

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Do not work where you cannot see - use Supplemental Lighting

Struck by vehicle

1) Wear proper PPE (High Visibility Apparel, i.e., safety vests)
2) Study traffic patterns and set up traffic control to protect
workers from traffic. Use vehicle to block path of oncoming traffic
as appropriate.
3) Use buddy system, if more than one person
4) Be aware of other potential activities/work being conducted at
site

Struck by loads that
shifted during
transportation

Review loads for shifting while unloading. Uneven distribution can
dislodge causing struck-by injury.

Slip/Trip/Fall

1) Inspect/be aware of wet, icy, or slippery conditions. Apply
sand, salt, dirt, or other abrasive material at alleviate hazard,
otherwise focus on conditions and watch step/balance.
2) Clear trip hazards, if possible, otherwise avoid.
3) Identify and avoid overhead hazards.

Mosquitoes, wasps,
ticks, spiders
(poisonous and
biting), other biting
insects
Poisonous Plants

Indigenous Animals

Hypodermic Needles

Set Up Traffic Control

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

Poor Lighting
Conditions

Animal Droppings

Biohazards
(Be aware during ALL site
tasks)

Contingencies/Control Measures

Struck by vehicle

Do not touch, sweep, or disturb w/o proper cleaning procedure
and proper PPE.
Use insect repellent on clothes, exposed skin, wear appropriate
gloves, and if necessary, insect mesh netting designed to be used
with a hard hat, and taped down to the shirt. Signs of an allergic
reaction are swelling, feeling that throat is closing, difficulty in
breathing – notify office immediately, if suspected allergic
reaction.
Be aware of season and be able to recognize poisonous plants to
avoid. Use barrier creams and wearing long sleeves and long
pants as appropriate. If contact, use ivy wash to remove plant oil.
Be aware of environment and the wildlife found there, when
walking though brush, be as loud as possible as a warning and to
not startle any animals. Watch for: snakes, rodents, dogs/cats,
bears, etc., - do not engage, slowly walk away.
Do not touch nor try to remove needles. Call supervisor for
direction.
1) Establish Work Zone Protection according to ET Work Zone
practice.
2) Level 3 traffic control will be used: delineator posts with
barriers. Sufficient supplies will be verified prior to mobilizing to
the site.
3) Employees will be trained and competent on the process to
establish the work zone for the project phases prior to workers
being dispatched to the site.
4) PPE for work zones include: hi-vis vest, hardhat, safety
glasses, safety boots.1) Wear proper PPE (High Visibility Apparel,
i.e., safety vests)
5) Study traffic patterns and set up traffic control to protect
workers from traffic. Use vehicle to block path of oncoming traffic
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JOB SAFETY ANALYSIS
Task:

Well Gauging

Procedural Step /
Activity

List the tasks required to
perform the activity in the
sequence they are carried out.

Hazard

Against each task list the
hazards that could cause
injury when the task is
performed.

Injuries (hand/back)

Slip/Trip/Fall

Struck by vehicle

Gauging Monitoring Wells

Exposure to
Hazardous
Substances

Personal Injuries

Contingencies/Control Measures

List the control measures required to eliminate or minimize the risk of
injury arising from the identified hazard.

as appropriate.
6) Study other potential activities/work being conducted at site
7) Make sure control devices do not force pedestrians into vehicle
traffic (or vice versa)
1) Use proper lifting techniques: lift with legs, use proper body
form, keep loads close, move feet - do not twist.
2) Get help (other person/mechanical) when lifting >50lbs.
3) Wear proper PPE (abrasion resistant gloves or cut resistant
gloves, safety glasses, safety boots-laced and tied, etc.)
4) Watch for uneven ground and keep on sure footing
5) Review path of travel. Look for and avoid potential slip/trip/fall
hazards, remove slip/trip/fall hazard if possible.
1) Inspect/be aware of wet, icy, or slippery conditions. Apply
sand, salt, dirt, or other abrasive material at alleviate hazard,
otherwise focus on conditions and watch step.
2) Clear trip hazards, if possible, otherwise avoid.
3) Identify and avoid overhead hazards.
1) Wear High Visibility Apparel – safety vests, hardhat, etc.
2) Work within established Work Zone Protection.
3) Use buddy system, if more than one person
1) Proper PPE (hand/eye protection), use good hygiene, wash
hands and face before eating, drinking, smoking, or applying lip
balm.
2) Properly decontaminate equipment, supplies, and materials
between samples and at end of job.
1) Wear proper PPE: hardhat, eye protection, proper hand
protection against abrasion and chemical exposure, long pants,
sturdy safety boot-laced and tied.
2) Kneeling for long periods of time can stress legs and back –
stretch and take breaks. Use pad to kneel on to alleviate stress
on knees.

USE SPACE BELOW FOR ADDITIONAL SITE SPECIFIC RISKS AND CONDITIONS NOT COVERED ABOVE

Add additional sheets, if necessary
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INTRODUCTION

The following Sampling and Analysis Plan/Quality Assurance Project Plan (SAP/QAPP)
discusses the methods and procedures that will be used for conducting the Site Assessment
(SA) at the CBS Vanport/Vanport Township Municipal Authority Site, located in Vanport
Township, Beaver County, Pennsylvania (Site), as illustrated in Figure 1 (Site Location Map).
The SA is being conducted in accordance with work requisition 6-5-176 issued by the
Pennsylvania Department of Environmental Protection (PADEP) under General Technical
Assistance Contract (GTAC) 4000018576.
The purpose of establishing a written protocol for sampling and analysis is to ensure that the
data that are generated are statistically valid and representative of site conditions. The QAPP
sets forth in specific detail the necessary quality assurance (QA), quality control (QC) and other
technical activities that must be implemented to ensure that results of the work performed will
satisfy project goals and objectives. During the SA, soil, groundwater and surface water
samples will be collected. The SAP/QAPP discussed in the following sections defines the Data
Quality Objectives (DQOs) for the SA; specifies acceptable procedures for sample collection,
sample preservation and handling; identifies analytical procedures and quality assurance/quality
control requirements; and defines the procedures that will be used to evaluate the data and
determine if the DQOs have been achieved.
The SAP/QAPP was developed in accordance with the requirements specified in
Pennsylvania’s Hazardous Sites Cleanup Program; PA Code Chapter 250, Administration of the
Land Recycling Program; and Pennsylvania’s Land Recycling Program Technical Guidance
Manual (253-0300-100/May 4, 2002). The following documents were referenced during the
development of this SAP/QAPP:
•
•
•
•
•

Environmental Investigation Guidelines, American Society for Testing and Materials, 1997.
Guidance for the Data Quality Objectives Process, EPA QA/G-4, EPA/600-R-96/055,
September 1994.
Guidance for Data Quality Assessment, Practical Methods for Data Analysis, EPA QA/G-9,
QA96 Version, EPA/600-R-96/084, July 1996.
Guidance for Data Quality Assessment, Practical Methods for Data Analysis, EPA QA/G-9,
QA97 Update, EPA/600-R-96/084, January 1998.
Test Methods for Evaluating Solid Waste (SW846), 3rd Edition, Revised 1986.

Companion documents to this SAP/QAPP include the following:
•
•
•

Site Assessment Work Plan, EnviroTrac, December 2017
Health and Safety Plan (HASP), EnviroTrac, December 2017
Investigation Derived Waste Plan, EnviroTrac, December 2017

This SAP/QAPP was prepared in accordance with the Uniform Federal Policy for Quality
Assurance Project Plans (March 2005) and is organized as follows:
•
•
•
•
•

Section 2.0:
Section 3.0:
Section 4.0:
Section 5.0:
Section 6.0:

Project Planning and Project Definition
Sample Collection (Measurement and Data Acquisition)
Data Management
Assessment and Oversight
Data Review

Figures, tables and appendices referenced in the SAP/QAPP follow Section 6.0.
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2.0

PROJECT PLANNING AND PROJECT DEFINITION

2.1

Project Organization and Responsibilities

The project will be managed and implemented by EnviroTrac personnel located in the
Warrendale, Pennsylvania, office. A Project Organizational Chart is provided as Figure 2.
Based on the tasks that will be completed during the SA, the chart identifies the types of
services that will be required and will be updated with subcontractor names and telephone
numbers following the bid process. A Staff Organizational Chart, provided as Figure 3,
identifies personnel assigned to this project at the time this SAP/QAPP was prepared.
2.2

Distribution List

The SAP/QAPP will be distributed to the following project team members:
Name

Organizati
on

Alexander N.
Govelovich

PADEP

Annette Paluh

PADEP

Paul Vogel

PADEP

Keven Halloran

PADEP

Mark Skrobacz
Jason Kronenwetter
Paul Yesconis
David Vandevort

EnviroTrac,
Ltd.
EnviroTrac,
Ltd.
EnviroTrac,
Ltd.
EnviroTrac
Ltd.

Position

Telephone
Number

Contract Manager

(717) 783-8955

agovelovich@pa.gov

(412) 442-4158

apaluh@pa.gov

(412) 442-4132

pvogel@pa.gov

(412) 442-4156

khalloran@pa.gov

Regional Project
Manager
Environmental
Group Manager
Environmental
Program Manager
Program Manager
Technical
Manager
Project Manager/
Senior Geologist
Senior Scientist

(724) 591-5958
Ext. 20
(724) 591-5958
Ext. 12
(724) 591-5958
Ext. 19
(724) 591-5958
Ext. 16

E-Mail Address

marksk@envirotrac.com
jasonk@envirotrac.com
pauly@envirotrac.com
davidv@envirotrac.com

Personnel receiving the SAP/QAPP are required to sign the Project Personnel Sign-Off Sheet
that is included as Form 1 in Appendix A (Forms).
The SAP/QAPP will be amended whenever the Work Plan is modified or site conditions change.
Copies of the revised SAP/QAPP will be distributed to the previously identified personnel.
Relevant portions of the SAP/QAPP will be provided to subcontractors selected to perform the
work.
2.3

Lines of Authority and Responsibilities

Lines of Authority and Responsibilities are discussed in Table 1. The EnviroTrac Project
Manager (PM) is responsible for directing all site activities. The PM will coordinate all field
activities including scheduling field personnel, subcontractors and the laboratory, managing

Sampling and Analysis Plan/Quality Assurance Project Plan
CBS Vanport/Vanport Township Municipal Authority, Beaver County, Pennsylvania

GTAC Contract No. 400018576
Work Requisition No.6-5-176

Section:
Date:
Page:

SAP/QAPP
1/2018
2-2

daily activities, and receiving and verifying the data. The EnviroTrac Field Supervisor (FS) will
provide onsite supervision of contractors, assign tasks to field personnel, conduct subsurface
investigations, and provide summary reports of field work completed. Samples of environmental
media will be collected by EnviroTrac field personnel who will be thoroughly familiar with this
plan and the sampling requirements. Field personnel will be required to collect the samples in
accordance with the procedures specified in the SAP, properly package the samples for transfer
to the laboratory, complete the chain-of-custody, and ensure that all documentation regarding
the sampling event is properly recorded.
2.4

Project Communication

EnviroTrac is responsible for managing subcontractors contracted to work on this project. If
subcontracted activities exceed $10,000, EnviroTrac will secure bids from a minimum of three
qualified subcontractors before initiating the specified task. Depending on the nature of the
task, pre-bid meetings may be scheduled. The bids will be evaluated and contracts awarded
following PADEP approval.
All communications with subcontractors will be managed by EnviroTrac. EnviroTrac will
schedule tasks and provide on-site supervision of subcontractors to ensure tasks are completed
according to bid specifications.
PADEP/EnviroTrac is responsible for notifying adjacent property owners regarding planned
activities offsite, or along property boundaries.
2.5

Special Training/Certification

EnviroTrac personnel engaged in onsite activities will have the training necessary to perform
each of the prescribed tasks. Technical Guidance Practices (TGPs) (Appendix B) referenced
in this document provide guidance on conducting specific tasks.
All EnviroTrac employees assigned to this project have successfully completed 40-hour initial
HAZWOPER training consistent with the requirements of 29 CFR 1910.120(e)(3)(i). All workers
on this site including managers and supervisors receive annual HAZWOPER refresher training
consistent with the requirements of 29 CFR 1910.120(e)(8) and are enrolled in a medical
monitoring program. Subcontractor personnel are required to conform to the appropriate
training as outlined in this HASP. Documentation of training will be confirmed by and retained
by EnviroTrac.
All field activities will be conducted in accordance with the HASP (Appendix A to the Work
Plan). EnviroTrac employees assigned to this project will review and sign-off on the HASP
before initiating field activities. The HASP specifies specific procedures that must be followed to
protect the health and safety of the worker during performance of this project. Familiarity with
the following guidance documents and standards is required prior to engaging in on-site
activities:
•

OSHA Hazardous
CFR1910.120).

Waste

and
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Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities
(1985) (NIOSH/OSHA/USCG/EPA).
Respiratory Protection (EPA Order 1440.1).
Health and Safety Requirements for Employees Engaged in Field Activities (EPA Order
1440.3).

EnviroTrac will conduct a planning/kickoff meeting prior to implementing field tasks. The
purpose of the meeting is to review the work plan, including the HASP, SAP/QAPP and IDW
Plan, review assignments with staff, review sampling procedures and answer questions anyone
may have.
2.6

Problem Definition and Project Planning

In January 1988, analytical results of samples obtained from various points in the VTMA supply
system indicated the presence of trichloroethylene (TCE) at concentrations less than 100 µg/L
(ppb). In 1988 and 1989, the Department conducted a hydrogeologic investigation to determine
the source of the TCE contamination of the VTMA well field. During its investigation, the
Department installed ten groundwater monitoring wells between the Westinghouse facility and
the VTMA well field. The investigation identified the contaminated aquifer underneath the
Westinghouse facility as the same aquifer used by the VTMA to supply water to the residents of
Vanport Township, Brighton Township, and Ohioville Borough.
Another potential source of TCE contamination is an abandoned sand and gravel quarry, known
as Beaver Sand Company. The quarry is located approximately 1,000 feet north of the VTMA
well field. The quarry is about 1,300 feet long and 600 feet wide, with a depth that does not
appear to exceed 100 feet. Quarry operations ceased between 1965 and 1966. The quarry is
now abandoned and overgrown with vegetation. There are currently at least eight different
owners of the parcels that make up the quarry.
A former quarry employee has alleged to the PADEP that significant amounts of industrial
wastes were disposed in the quarry while it was in operation. Also, reports of small amounts of
household waste and scrap were dumped in the quarry in the late 1980's. Participants at the
PADEP public hearing on February 28, 2017 also alleged illegal dumping of industrial waste into
the quarry in the past. During a 1992 investigation of the quarry conducted on behalf of
Westinghouse, contractor Rizzo & Associates excavated test pits, conducted soil borings, and
collected soil samples. TCE was found in one test pit soil sample at a depth of 4 to 6 feet, at
levels well below the TCE soil standard under Act 2.
Nine out of eleven groundwater samples collected during the Department hydrogeologic
investigation exceeded the 5.0 µg/l Act 2 TCE standard for used aquifers, with sample results
ranging from 14.8 µg/l to 1,100 µg/l TCE. CBS Corporation merged with Westinghouse in 1995
and CBS continued regular monitoring of the groundwater wells under a Consent Order and
Agreement (CO&A) with the Department. Department review of the July 2016 groundwater data
shows that sixteen of the monitored groundwater wells upgradient of the VTMA public water
supply system exceeded the Act 2 TCE standard of 5.0 µg/l, with sample results ranging from
11.0 µg/l to 45,000.0 µg/l.
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CBS conducted a fate and transport study of the TCE in the ground water upgradient of the
VTMA supply wells and concluded that the TCE will not cause a concentration greater than 5
ug/L at the VTMA supply wells.
Under the CO&A, CBS installed and operates a groundwater pump and treat system at the
Beaver Plant and CBS installed and paid for the operation of air strippers at the VTMA
treatment plant to remove TCE from the drinking water supply. In 2016, CBS ceased paying for
the operation of the air strippers as concentrations in the VTMA supply wells are now
consistently below the MCL of 5 µg/L. Although operation of the air stripper is not required to
meet safe drinking water standards, VTMA continues to operate the strippers as a precautionary
measure.
Based on historical data and alleged illegal dumping the Sand Quarry is a potential source for
TCE impacts identified in groundwater. Additional groundwater, surface water, soil and
sediment investigation work is warranted.
2.7

Project Objectives

In accordance with the SOW, and in conjunction with the information provided during the
scoping meeting, project objectives are as follows:
•
•
•
•
•
•
•
•
•
•

Conduct a geophysical investigation, advance test borings, test pits, and install
groundwater monitoring wells to determine extent of impacts to groundwater associated
with the quarry.
Conduct quarterly groundwater monitoring of all CBS, DER, and VTMA wells.
Conduct surface water and sediment sampling to evaluate impacts to Two Mile Run.
Perform groundwater fate and transport modeling to determine potential migration of
TCE and daughter products to the VTMA public supply wells.
Evaluate the CBS Beaver plant remediation system to determine the effectiveness of its
operation.
Evaluate the VTMA air stripper towers determine utility of upgrades or operational
alternatives.
Disposal of IDW.
Draft and submit Letter reports documenting progress of the investigations and the
Evolution of remediation systems.
Perform well abandonment/site restoration when characterization activities have been
completed.
Draft and submit End of Project Report

To achieve these objectives, the sampling tasks summarized in Table 2, Proposed Site
Assessment, will be completed during the SA. Specific procedures for conducting these tasks
are described in Section 3.0.
During the SA, samples of groundwater, soil, surface water, and stream sediment will be
collected for analysis for the compounds and according to the methods specified in Table 3
(Analytical Program). Analytical data obtained will be evaluated in comparison to the regulatory
criteria specified in Table 4 (Regulatory Criteria).
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Data Quality Objectives

Data Quality Objectives (DQOs) are qualitative and quantitative statements to ensure that data
of known and appropriate quality are obtained during sampling and analysis activities. Both
field and laboratory measurements will be collected to achieve the project objectives. Field data
will be acquired using TGPs as specified in the following section to ensure consistency of
approach and data collection requirements.
Analytical data collected and analyzed in conformance with the DQO process described in this
SAP/QAPP are used to assess the uncertainty associated with decisions related to the Site.
DQOs for analytical measurements are generally defined in terms of six indicator parameters:
precision, accuracy, representativeness, comparability, completeness and sensitivity
(PARCCS). Table 5A (Definitions and Laboratory Measurements of QC Elements) defines the
PARCCS parameters and identifies the methods that are used to qualify and/or quantify these
parameters. Table 5B (Types of Information Used to Evaluate PARCCS) and Table 5C
(Information Derived from Quality Control Checks and Samples) identifies the types of
information used to evaluate the PARCCS parameters and the information gained relative to the
quality of the data obtained.
2.9

Project Schedule

A project schedule is contained in the work plan.
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SAMPLE COLLECTION (MEASUREMENT AND DATA ACQUISITION)

Tasks that will be completed during the SA are summarized in Table 2. The GTAC PreMobilization Check List (Appendix A – Form 2) provides general instructions for scheduling,
assembling required materials, calibrating equipment and maintaining documentation.
3.1

Sampling Process Design and Rationale

Task 3011
Soil/Sediment Sampling
EnviroTrac will collect soil samples via direct push drilling methods to characterize overburden
materials within the Sand Quarry bottom. Sixteen soil borings will be advanced within the Sand
Quarry at locations selected based on results of the electro-magnetic (EM) survey (Task 3040).
Soil samples will be collected continuously within each boring for lithologic evaluation, field
screening with a photoionization detector (PID), and sampling. The core will be logged using
the Unified Soil Classification System (USCS). Portions of the core will be bagged for
headspace analysis and laboratory analysis. Headspace analysis will be completed at a rate of
one per core for the depth intervals exhibiting impacts. Based on the results of the soil boring
investigation, up to four test pits will be conducted to further investigate possible areas of
concern.
In accordance with Act 2 requirements, one soil sample will be collected from the 2-foot native
soil interval to document near-surface conditions. The second soil sample will be collected at
depth from the interval that exhibits the greatest PID response, or the sample located in the
vadose zone or the bedrock interface, if no PID response is recorded. The soil borings will be
advanced using a track mounted direct-push sampler to probe refusal or 5 feet into the first
water bearing zone. Additional soil samples may be necessary to vertically delineate soil quality
in the event of elevated PID readings. Applicable procedures for soil sampling are provided in:
Technical Guidance Practice (TGP) No. 30
Technical Guidance Practice (TGP) No. 31
Technical Guidance Practice (TGP) No. 32

Soil Classification
Soil Headspace Screening
Soil Sample Collection

Additionally, three sediment samples will be collected from Two-Mile Run from an upstream,
midstream (source) and downstream locations as illustrated on Figure 4 (Sediment Sample
Location Map). Sediment samples will be collected following procedures outlined in the
applicable TGPs.
Soil samples will be collected in laboratory-provided sample containers that have been prepared
with appropriate preservatives by the laboratory. Sample bottles will be pre-labeled with site
specific information and will be packed in insulated shipping containers prior to transport to the
site. Filled sample containers will be returned to the cooler, placed on ice to maintain a
temperature of 4oC, and returned to the laboratory for analysis of the TCL VOCs by EPA
Method 8260B, TCL SVOCs by EPA Method 8270C and TCL pesticides and herbicides by
8081. I
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Sample analysis is to be provided to EnviroTrac within a 10-day turnaround time. Table 6
summarizes preservative, container and sample holding times for the analytical program. One
equipment rinseate blank will be collected to test the cleanliness of the macrocore liners and
decontamination procedure for the equipment used to advance the soil borings (Table 7). Soil
samples and QA/QC samples will be analyzed for the parameters specified in Table 3.
Task 3030
Monitoring Point Installation
Based on data collected during the initial EM Survey (Task 3040) and results of the proposed
soil sampling (Task 3011), approximately four proposed groundwater monitor wells will be
installed within the bottom of the Sand Quarry. An on-site meeting will be conducted with
EnviroTrac and the PADEP prior to drilling to determine final well locations.
The groundwater monitoring points will be installed to an approximate depth of 35 feet below
ground surface (bgs). The wells will be constructed with 2-inch PVC riser and 10-feet
(maximum length) of 2-inch PVC well screen (0.01-inch machine slot). Actual well construction
details will be determined in the field. The annular space between the borehole wall and the
PVC screen will be filled with silica gravel to approximately 2 feet above the top of the screened
interval. A 2-foot thick bentonite seal will be placed above the gravel pack. The remaining
annular space will be grouted to surface grade. A watertight locking gripper plug and padlock
will be fitted to each well to restrict access. The wellhead may be completed as a stick-up with
steel casing and a locking lid or flush with the ground surface in a cement pad, depending on
location. Well construction details will be recorded.
Soil samples will be collected in accordance with the methods outlined in Task 3011. Soil
samples will be collected in laboratory-provided sample containers that have been prepared
with appropriate preservatives by the laboratory. Sample bottles will be pre-labeled with site
specific information and will be packed in insulated shipping containers prior to transport to the
site. Filled sample containers will be returned to the cooler, placed on ice to maintain a
temperature of 4oC, and returned to the laboratory for analysis of the TCL VOCs by EPA
Method 8260B, TCL SVOCs by EPA Method 8270C. In addition, pesticides, herbicides will be
analyzed by EPA Method 608.
Sample analysis is to be provided to EnviroTrac within a 10-day turnaround time. Table 6
summarizes preservative, container and sample holding times for the analytical program. One
equipment rinseate blank will be collected to test the cleanliness of the macrocore liners and
decontamination procedure for the equipment used to advance the soil borings (Table 7). Soil
samples and QA/QC samples will be analyzed for the parameters specified in Table 3.
The monitoring wells will be developed approximately five workdays following installation to
dislodge and remove sediment and/or residual drill cuttings from the borehole. Well
development will be accomplished in accordance with the EnviroTrac SOP described in the
Sampling and Analysis Plan.
EnviroTrac will subcontract the services of a Pennsylvania-licensed surveyor to survey the
location, top of casing (TOC), and surface well elevations relative to permanent area features or
USGS benchmarks (if available). Each location will be surveyed horizontally to within 0.10 foot
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and tied into a building location or other permanent features in the area. Surface and TOC
elevations will be surveyed within +/- 0.01 feet.
Task 3040

Geophysical Investigation

Electromagnetic (EM) Survey
The EM-31 survey will be completed utilizing a portable 13 foot fiberglass boom housing a coil
of wire and a receiver coil that generate an electro-magnetic field. The boom will be carried
horizontally by the operator at a set distance above the ground. Data will be collected a fast as
the operator can walk and will be automatically downloaded into a hand-held computer. The
results of the EM31 survey will be plotted on a multi-colored, two dimensional areal plan, with
the colors representing locations where the conductivity varies indicating a change in
subsurface materials or the presence of buried metal objects. The EM31 survey area are
illustrated on Figure 5.
Geophysical Survey Results
Results of the geophysical survey will be summarized in a Geophysical Report provided by the
subcontractor. The report will include multi-colored two dimensional areal plans and profiles. A
narrative, including geophysical interpretation by a qualified professional, will also be included in
the report.
Task 3050
Aquifer Testing
EnviroTrac will conduct slug tests on three wells installed in the sand quarry to evaluate aquifer
properties. The slug tests will be conducted by inserting a solid slug into the water column,
allowing the water table to equilibrate, and monitoring the response in the water table when the
slug is removed. Slug test data will be analyzed using the AQTESOLV computer modeling
software.
Task 3060
Groundwater/Surface Water Monitoring
EnviroTrac will collect quarterly groundwater samples from the monitor well network including
DER-1 through DER-8, DER-10, MW-5, MW-12A, MW-16, MW-16A, MW-17S, MW-17D, MW18, MW-19, MW-25 through MW29, MW-34, MW-41, MW-42, MW-45 through MW-51, MW-61A,
MW-64A, MW-65, MW-70A, MW-70D, PW-1, PW-2, P-30, P-31, VTMA-1 through VTMA-6,
three surface water samples from Two Mile Run, and all proposed wells discussed in Task
3030. The following procedures will be used to collect representative groundwater samples.
Well Inspection and Preparation
Upon arrival at the site, EnviroTrac personnel will inspect each well prior to opening to
determine if the well has been tampered with or damaged. The well cap and lock will also be
inspected and conditions of the monitor well (i.e., missing bolts, broken bolt tabs, missing
gaskets, cracks in the casing and/or surface cement) will be noted. A field log book may be
used to record information, provided the same information is recorded as on the Field Data
Sheet.
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Well Gauging and Detection of Immiscible Liquids
Prior to collecting groundwater samples, EnviroTrac personnel will measure static water level
elevations in the wells to the nearest hundredth of a foot (+/- 0.01 foot), referenced to the
surveyed elevation on the top of the inner casing, using an electronic interface probe. The
interface probe will be decontaminated between wells in accordance with procedures specified
in Section 3.2.6. If there is no marking on the inner well casing, EnviroTrac will inscribe a mark
on the north side of the inner casing for measuring purposes.
EnviroTrac personnel will measure the total depth of the wells with the interface probe to
calculate the volume of standing water in the well and to document the amount of siltation that
may have occurred. The total depth of each well will be recorded on Field Data Sheet or in the
field log book. The depth of standing water in the well will then be determined by subtracting
the static water level elevation from the total depth of the well. One casing well volume will be
calculated and noted on the Field Data Sheet or in the field log book.
The presence of immiscible layers (light and/or dense non-aqueous phase liquid (LNAPL and/or
DNAPL) in the water column will be determined utilizing an interface probe or a transparent
bailer. Applicable procedures for well gauging and detection of immiscible liquids are provided
in:
Technical Guidance Practice (TGP) No. 7

Liquid Level Gauging

If NAPL is encountered, EnviroTrac personnel are instructed to contact the EnviroTrac Project
Geologist for additional instructions before purging and/or sampling the well.
The time and date of all measurements, point of reference, measurement method, depth to
water level measurements, and any calculations must be recorded on the Field Data Sheets or
in the field log book.
Well Purging and Groundwater Sampling Procedures
Because the standing water in the well may not represent in-situ groundwater conditions,
standing water will be purged from the well and filter pack before sampling. In particular,
stagnant water above the top of the screened interval of the well may alter geochemically from
the aquifer and may contain foreign material. Wells will be purged using low-flow purge
techniques using a positive displacement pump, low flow submersible pump with variable
controlled drive, or peristaltic pump.
The wells will be purged with minimal drawdown (generally < 0.33 feet) until selected water
quality criteria are met (Table 6, Stabilization Criteria for Water Quality Indicator Parameters).
Stabilization of the water quality indicator parameters is the criterion for sample collection;
however, if stabilization is not occurring and the procedure has been strictly followed, then
sample collection can take place once three (minimum) to six (maximum) casing volumes have
been removed. Specific information on purging must be recorded on the Field Data Sheets or in
the field log book.
Groundwater sampling will be initiated when well purging is complete. Specific purging and
sampling procedures are specified in:
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Purge Groundwater Sampling
Low Flow Groundwater Sampling

Additionally, three surface water samples will be collected from Two-Mile Run. One sampling
location will be located upstream of the subject area located where Two Mile Run and the bridge
leading the Parking lot for Middle School and High School Parking lot. A second sample
location (midstream) will be located southeast of the CBS Beaver Plant pump and treat system
building located on the south side of Georgetown Lane. A third sampling location (downstream)
will be located where Spring Lane crossed Two Mile Run. Surface water sample locations are
illustrated on Figure 6 (Surface Water Sample Location Map).
Quarterly groundwater and surface water samples will be collected in laboratory-provided
sample containers that have been prepared with appropriate preservatives by the laboratory.
Sample bottles will be pre-labeled with site specific information and will be packed in insulated
shipping containers prior to transport to the site. Filled sample containers will be returned to the
cooler, placed on ice to maintain a temperature of 4oC, and returned to the laboratory for
analysis via overnight shipping. Groundwater and surface water samples collected during the
initial sampling will be analyzed for the TCL VOCs by EPA Method 8260B, TCL SVOCs by EPA
Method 8270C. In addition, pesticides, herbicides will be analyzed by EPA Method 608.
Sample analysis is to be provided to EnviroTrac within a 10-day turnaround time. Table 7
summarizes preservative, container and sample holding times for the analytical program.
Groundwater samples and QA/QC samples will be analyzed for the parameters specified in
Table 3.
3.2

Sampling Procedures and Requirements

Specific procedures for sample preservation, identification, chain-of-custody, packaging and
shipping, proper documentation of sample handling procedures are provided in the following
TGP:
TGP-2

Chain of Custody and Sample Management

3.2.1 Sample Containers, Volumes, Preservatives and Holding Times
Groundwater, surface water, soil and sediment samples will be transferred directly to laboratory
provided sample containers that have been prepared with appropriate preservatives by the
laboratory. Sample bottles will be pre-labeled with site specific information and will be packed in
insulated shipping containers prior to transport to the site. Filled sample containers will be
returned to the cooler, placed on ice to maintain a temperature of 4oC, and returned to the
laboratory for analysis via overnight shipping. Sample containers, volumes, preservative and
holding times are summarized in Table 7.
Normally, certified pre-cleaned bottles are to be supplied. If that is the case, the certification
documentation received by the field sampling team will be removed from the bottle shipment
packaging and maintained by the Field Supervisor.
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The Field Supervisor is responsible for inspecting each shipment of bottles for breakage.
Sample bottles are to be compared to the analytical program requirements to ensure a sufficient
supply of bottles has been sent by the laboratory. Sample bottles containing preservatives will
be checked against preservative for particular analytes. Sample bottles will be stored in
coolers/shipping containers in a cool, dark place until transport to the Site for sampling. The
Field Supervisor will report any missing, broken or inappropriate sample container to the Project
Manager (PM). The PM will notify the laboratory and request replacement bottles.
3.2.2 Sample Identification and Labeling
Samples will be appropriately marked for identification at the time of sample collection. The
label attached to the sample container will include, as appropriate, the following items:
•
•
•
•
•
•

Project Name
Sample Identification Number
Sample Collector's Name
Date and Time of Collection
Parameters requested for analysis
Chemical preservatives (if used)

Samples collected at the site for laboratory analysis will be assigned a unique sample
identification number based upon an alphanumeric code. The sample tracking number “I/LN/M/F” will identify the site, sample area, sample location, sequence number, and sample
matrix as follows:
Site Identifier (I): The following site identifiers will be used:
I

-

5-176

Sample Locations (L): A two letter designation will be used to identify where the samples are
collected:
MW
SB
SW
SG
SD
WS

-

Monitor well
Soil boring
Surface water
Soil Gas
Sediment
Waste

•

Sequence Number (N): Sequence numbers will correspond to sample location numbers
(e.g. MW-10, SB-01). Note that single digits must be preceded by a “0”.

•

Sample Matrix (M): Sample matrices will be identified with the following letters:
W
S
V
W

Groundwater/surface water
Soil/solid
Vapor
Waste
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R
T
E
MS
MSD
•

Rinseate blank
Trip blank
Equipment
Matrix spike
Matrix spike duplicate

Field Duplicate (F) (optional field): The duplicate field will only be used to identify a
sample collected as a field duplicate. For field duplicate samples, an “F” will be placed
in this field. This field will be left blank for all other samples.

For example, the sample identification number “5-176/MW-01/W/F” represents the following:
5-176
CBS Vanport

/

MW
Monitor
Well

-

01

-

01

/

W
Groundwater

/

F
Field
Duplicate

Specific information for each sample will be documented in the field log book and on a chain-ofcustody form. The sample identification will be correlated in the log book and on the chain-ofcustody by sample designation, sampling date, time and location. Procedures for maintaining
the log book and completing the chain-of-custody form are discussed in Section 3.2.4.
3.2.3 Sample Shipping
EnviroTrac will package the samples for shipment and delivery to the laboratory. Samples will
be placed in a cooler with ice packs to maintain a temperature at or less than 4oC. Shipping
containers will be secured with nylon strapping tape. A custody seal will be attached to ensure
that the cooler may not be opened without evidence of the seal being broken.
3.2.4 Sample Custody
The management of samples from the point of collection to the point of analysis will be carefully
controlled. Samples will be collected by EnviroTrac personnel using the sampling protocol
discussed in the previous sections. Sampling procedures will be documented on Field Data
Sheets or in log books. Laboratory-provided chain of custody sheets will be completed by field
personnel at the time of sample collection and maintained through transport to the laboratory.
Field Sampling Log Sheets/Log Books
Field personnel are required to maintain Field Data Sheets or log books to document
procedures for all sampling events. If a log book is to be used, a new log book will be provided
for the Site. A unique sample identification number will be assigned to the log book. All site
activities are to be recorded in the field log book. Upon completion of the task, the sampler is
required to sign and date all Field Data Sheets and field log books. Signed and dated log
sheets and/or the field log book are to be returned to the EnviroTrac Project Management
Assistant (PMA). The PMA is required to maintain a log of all Field Data Sheets and log books
used for a project and to maintain the data sheets and/or log books in the project file.
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Chain-of-Custody Record
Chain-of-custody documentation will be maintained for each sample to document sample
possession from the time the coolers are received to final laboratory testing. Procedures for
completing the chain-of-custody are contained in:
TGP No. 2

Chain of Custody and Sample Management

A completed chain-of-custody record will accompany each cooler during transport. Upon
receipt of samples in the laboratory, the contents of each cooler will be checked against the
chain-of-custody record. The laboratory Sample Custodian will sign the chain-of-custody form
to acknowledge transfer of custody of the samples. Any discrepancies between the custody
record and the cooler contents (e.g. broken container, improper temperature, broken seal) will
be reported immediately to EnviroTrac.
All original Field Data Sheets and chain-of-custody forms will be maintained in the project file by
the EnviroTrac PMA.
3.2.5 Field Equipment Calibration, Maintenance and Inspection Procedures
Table 8 (Field Equipment Calibration and Maintenance Schedule) summarizes the field
equipment that is expected to be used during performance of this project. Each piece of
equipment used in the field will be accompanied by a copy of the owner’s manual for
maintenance, calibration, troubleshooting and other reference needs. Repair services and
backup equipment availability and location information is kept with each piece of equipment.
Should backup equipment be needed, it will be air-shipped for next day delivery.
Calibration Procedures
Field equipment will be calibrated prior to first use and daily thereafter unless dictated by
conditions in the field requiring calibrations that are more frequent. Equipment will be calibrated
using reference standards having known relationships to nationally recognized standards or
accepted values of physical constants. If national standards do not exist, the basis for
calibration will be documented. Calibrated equipment will be uniquely identified using either the
manufacturer’s serial number or other means. Calibration results will be recorded on the
Equipment Calibration Form (Form 3) to document that established calibration procedures have
been followed. Calibration records will include, as appropriate:
•
•
•
•
•
•
•
•

type and identification number of equipment
calibration frequency and acceptable tolerances
identification of calibration procedure used
identification of individual(s) and/or organizations performing the calibration
reference standards used for each calibration
calibration data
certifications or statements of calibration provided by manufacturers and external
agencies and traceable to national standards
information on calibration acceptance or failure

Equipment that fails calibration or becomes inoperable during use will be removed from service
and replacement equipment will be used.

Sampling and Analysis Plan/Quality Assurance Project Plan
CBS Vanport/Vanport Township Municipal Authority, Beaver County, Pennsylvania

GTAC Contract No. 400018576
Work Requisition No.6-5-176

Section:
Date:
Page:

SAP/QAPP
1/2018
3-9

Maintenance
Field sampling personnel will be responsible for preventive maintenance of all field instruments
and are responsible for maintaining the equipment prior to and after use in accordance with
manufacturer’s instructions. At a minimum, all equipment will be cleaned and checked for
integrity before and after each use. Equipment requiring maintenance and calibration is
summarized in Table 8. Necessary repairs will be performed immediately after any defects are
observed and before the item of equipment is used again.
Equipment parts with a limited life (such as batteries, membranes and some electronic
components) will be periodically checked and replaced or recharged as necessary according to
the manufacturer's specifications.
Maintenance items will be recorded on the maintenance log (Form 4, Testing, Inspection and
Maintenance Log) for each piece of field equipment. Since most equipment is used on an
irregular basis, all equipment will be properly stored when not in use.
3.2.6 Equipment Cleaning and Decontamination Procedures
The following general procedures will be followed for equipment decontamination:
•

Groundwater monitoring equipment should be cleaned after each sample is collected
using Alconox/Liquinox and water. Dispose of all cleaning materials as follows.
− Used paper towels, handi-wipes, etc. are to be placed in plastic garbage bags and
disposed of in the on-site dumpster.
− Decontamination wash water is to be drummed for appropriate disposal.
Decontamination wash water may be transported from the work zone in a 5-gallon
bucket with a lid. The water may then be placed in a 55-gallon drum on the Site for
eventual disposal.
− Waste materials will be disposed of in accordance with applicable regulations as
discussed in the IDW Plan.

Electronic Water Level Meter, pH Probe, Conductivity Meter
The electronic water level meter, conductivity meter, and pH probe will be decontaminated by
thoroughly rinsing that portion of the probe that is exposed to the media with deionized water.
Field decontamination procedures are specified in the following TGP:
TGP No. 4

Equipment Decontamination

3.2.7 Investigation Derived Waste
Disposable sampling equipment, well purge groundwater, and decontamination wash water
generated during field activities will be disposed of in accordance with the Investigation Derived
Waste Plan contained in Appendix C of the Site Assessment Work Plan.
3.2.8 Inspection/Acceptance of Supplies and Consumables
Supplies and consumables that will be used during this project include sample bottles, bailers,
tygon tubing and in-line filters. Sample containers will be supplied by the laboratory. The Field
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Supervisor is responsible for inspecting each shipment of bottles for breakage. Sample bottles
are to be compared to the analytical program requirements to ensure a sufficient supply of
bottles has been sent by the laboratory. Sample bottles containing preservatives will be
checked against preservative for particular analytes. Sample bottles will be stored in
coolers/shipping containers in a cool, dark place until transport to the Site for sampling. The
Field Supervisor will report any missing, broken or inappropriate sample container to the Project
Geologist. The Project Geologist will notify the laboratory and request replacement bottles.
Bailers, tygon tubing and 0.45 micron filters will be obtained from a local equipment vendor.
The Field Supervisor will be responsible for ensuring that the tubing is new and the filters are of
the correct size. The Field Supervisor must also ensure that there is sufficient length of tubing
and sufficient samples for the proposed sampling event.
3.3

Analytical Methods

3.3.1 Chemical Quality
Soil, waste, surface water, sediment and groundwater will be analyzed for the parameters and
according to the methods specified in Table 3. All analyses will be performed using U.S. EPA
analytical methods from the following:
•
•
•

Third Edition (September 1986), as amended by updates I (July 1992), II (September
1994), IIA (August 1993), and IIB (January 1995), or the most current SW-846 update
EPA's "Handbook for Analytical Quality Control in Water and Wastewater Laboratories"
(EPA 600/1-79-019)
Standard Methods for the Examination of Water and Wastewater

Method selection was based upon the following factors: reliability in identification and
quantifications, comparability of sample results, and best achievability of the lower of federal
Maximum Contaminant Levels (MCLs) and the Pennsylvania Department of Environmental
Protection medium specific concentrations, as applicable. Table 9 (Estimated Quantitation
Limits and Method Detection Limits – VOCs and SVOCs) list the target compounds/analytes
and estimated quantitation limits (EQL) to be reported by the laboratory for the specified
analytes by the analytical methods selected.
3.4

Quality Assurance/Quality Control

Quality control (QC) procedures and checks are used to verify the accuracy of investigation
data. Field QC checks are used to identify potential problems with sampling procedures such
as the inconsistent use of sampling standard operating procedures, field introduced sample or
water supply contamination, and/or problems with sample homogeneity or representativeness.
Laboratory QC checks are used to identify potential problems with analytical procedures such
as the misapplication of required analytical methodologies or other laboratory related problems
that could result in inaccurate or imprecise data reported. The laboratory QC checks and
procedures presented in this section are required for most of the applicable methods, but the
frequency of the QC checks should follow procedures outlined in the laboratory Quality
Assurance Manual (QAM).
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Table 10A (Project Specific Quality Control Checks and Samples) identifies the type and
number of QC samples that will be collected during the SA. Laboratory Quality Control Criteria
for the analytical methods specified are provided in Table 10B (Laboratory Quality Control
Criteria - Volatile Organic Compounds by GC/MS (8260B and 8270C). Laboratory Statistical
Acceptance Limits for VOCs and SVOCs are provided in Table 11 (Laboratory Statistical
Acceptance Limits - Volatile Organic Compounds by GC/MS (8260B and 8270C).
3.4.1 Field QC Checks
To check the quality of data from field sampling efforts, field blanks and field duplicate samples
will be collected for analysis. These samples will be treated as separate samples for
identification, logging, and shipping. Analytical results on blanks and duplicates will be reported
with the appropriate field sample data.
Trip Blanks
Trip blanks are used to check for sample contamination introduced by the sample containers, by
the sampling equipment, or by the sampling environment. Trip blanks travel to the site with the
empty sample bottles and return from the site with the collected samples in an effort to simulate
sample handling conditions. Trip blanks are collected in association with samples that are to be
analyzed for volatile organic compounds. Potential sources of sample contamination are from
the laboratory-grade reagent water, sample containers, field or laboratory ambient air,
laboratory reagents, or cross contamination during shipping, handling, preparation or analysis.
One trip blank will be submitted for analysis for each day that volatile organic aqueous and solid
samples are collected. A trip blank will be included in each cooler that contains aqueous and
solid volatile organic samples; therefore, all aqueous and solid volatile organic samples will be
shipped to and from the laboratory in the smallest number of coolers to minimize the number of
trip blanks required.
Field Duplicate and Laboratory Replicates
Duplicate samples are used to assess the variability of a matrix at a specific sampling point and
to assess the reproducibility of the sampling method. Field duplicate samples are collected from
the same location, at the same time, and in the same manner as the first and placed into
appropriate containers.
Field duplicate samples will be collected at a frequency of one per twenty samples per matrix or
fraction thereof. Each duplicate sample is analyzed for the same suite of parameters as the first
sample. The relative percent difference will be calculated from the duplicate analysis for the
particular parameters of interest. Should the relative percent difference be excessive for the
media analyzed and method used, other quality control parameters will be evaluated to
determine whether the duplicates or the entire set may need to be reanalyzed.
3.4.2 Internal Laboratory QC Checks
The QC check frequencies and requirements specified in the following sections is a general
description only. The laboratory will follow the internal QC checks specified in the laboratory’s
QAM for each analysis type employed. However, these QC checks must meet, at a minimum,
the requirements specified in the respective U.S. EPA analytical methods.
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The following internal laboratory QC checks are performed for most analyses, whenever
applicable, to ensure the measurement systems are under control:
•
•
•
•
•

initial and continuing calibrations
preparation/method blanks
matrix spike and matrix spike duplicate (organic) or matrix spike and laboratory duplicate
(inorganic) analysis
surrogate spike standard performance evaluation (for organic analyses only)
calibration check compounds and reagent blanks (for organic analyses only)

Additional internal laboratory QC checks are typically performed for most analyses, as required
by the associated analytical method. Only the most common QC checks are generally
described below.
Initial and Continuing Calibration
Each measurement system must be calibrated immediately prior to use and be shown to
maintain the calibration throughout the course of the analysis. For the organic parameter
methods, all target compounds will be checked during initial and continuing calibrations.
Calibration procedures and frequencies are discussed for the various analysis types in the
laboratory QAM. An initial calibration will be performed prior to analysis of site samples.
Continuing calibrations will be typically analyzed at a minimum frequency of one every ten
samples. For CLP GC/MS analysis, calibration checks are only required once every 12 hours of
analysis.
Preparation/Method Blanks
A preparation or method blank is run with each batch of samples received for analysis.
Compound or analyte responses observed in the blank at levels above the reportable detection
limit are reviewed for possible laboratory contamination. If high blank values are observed,
laboratory glassware and reagents may need to be checked for contamination and the analysis
of future samples halted until the system can be brought under control. A high blank value is
typically defined as a value greater than the method detection limit. A preparation and/or
method blank will be prepared at a frequency of one per 20 samples or one per day, whichever
is greater.
Matrix Spike and Duplicate (Or Matrix Spike Duplicate) Analysis
For all analyses where matrix spiking is possible, 1 in 20 samples is analyzed as matrix spikes
and matrix spike duplicates (MSD for organic analyses only) or 1 in 20 samples is analyzed as
matrix spikes and laboratory duplicates (for inorganic analyses). The percent recovery for
spiked samples is calculated and compared to the accuracy criteria specified in the QAM for the
associated analytical method. The relative percent difference of replicate spikes or replicate
analytical results are calculated and compared to the precision criteria specified in the
laboratory QAM for the associated analytical method.
Surrogate Spike Standard Performance Evaluation
Surrogate standards are defined as non-priority pollutant compounds used to monitor the
percent recovery efficiencies of the analytical procedures on a sample-by-sample basis.
Surrogate standard determinations are performed on all samples and blanks for organic
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analyses. All samples are fortified with surrogate spiking compounds before purging or
extraction to monitor the preparation and analysis of samples.
Surrogate compounds and recovery levels for the associated analyses are presented in the
laboratory QAM (surrogate recovery limits are method- and media-specific and are specified in
the method or are calculated annually by the analytical laboratory as described in the analytical
method). When the surrogate recovery level is outside of the control limits on the initial
analysis, the laboratory must take the following actions for all organic analyses for samples from
the Site:
•

•

check calculations to assure there are no errors, check internal standard and surrogate
spiking solutions for degradation or contamination and check instrument performance;
and
recalculate or reinject/repurge the sample or re-extract and reanalyze the sample.

Calibration Check Compounds and Reagent Blanks
These calibration check compounds and reagent blanks are analyzed periodically throughout
the course of the analysis, depending on the required analysis. The exact frequencies and
methods of use are presented in the laboratory QAM.
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DATA MANAGEMENT

Documents generated during performance of the work plan will include the following project
specific documents:
•
•
•
•

•
•
•

control documents – SA Work Plan, HASP, SAP and QAPP
contract documents – notice to proceed, change orders, subcontractor procurement
documents and subcontractor agreements, invoices
execution documents – work orders, field log book and field data sheets, daily activity
reports
quality control documents – chains of custody records, equipment inspection and
maintenance records, laboratory analytical results and data validation records, audit
results
correspondence –facsimiles, records of conversation, standard mail
reports – quarterly post closure monitoring reports
computer files - e-mails, project documents and reports

Documents generated by EnviroTrac will be maintained in central project files by the PMA.
4.1

Project Control Documents

Project control documents include the SA Work Plan, Health and Safety Plan, Sampling and
Analysis Plan/Quality Assurance Project Plan and Investigation Derived Waste Plan. Team
members will be provided copies of these documents following their assignment to the project.
The documents will be reviewed during a pre-mobilization meeting to ensure that all team
members understand their roles in the project and the tasks that they are to complete.
Attendance will be documented. The record of attendance will be maintained in the project file.
Paper copies of these documents will be maintained on-site and in the project file. Electronic
copies will be maintained on the EnviroTrac server. These documents will be updated when
site conditions change or when the scope of the project changes, as necessary. Revised
documents will be provided to project personnel and provided to PADEP as soon as possible
following approval of the revised project control documents.
4.2

Project Contractual Documents

Project contractual documents include PADEP’s work assignment and Request for Contractual
Service (RCS), conflict of interest checks, notice to proceed documents, subcontractor
agreements and contracts (purchase orders), and financial documents (cost estimates, change
orders, invoices, vendor invoices, etc.). EnviroTrac’s Program Manager and Project Manager is
responsible for reviewing and managing all contractual documents. PADEP work assignments
and RCS form the basis for the project goals and objectives. EnviroTrac's Program Manager
and Project Manager are responsible for developing the scope of work to achieve PADEP’s
goals and objectives, develop and manage the budget, and obtain and manage subcontractors
necessary for completing identified tasks. Project contractual documents are maintained in the
central file except for financial documents, which are maintained in the Program Manager's
locked filing cabinet.
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Project Execution Documents

Project execution documents include work orders, field log books, field data sheets, and daily
activity reports.
4.3.1 Work Orders
Before beginning a field activity, the PM is responsible for preparing a work order for the Field
Supervisor. A work order is a paper document that identifies the tasks to be completed and the
personnel requested. For sampling activities, the work order specifies the number and type of
samples to be collected. The work order may also reference specific requirements for health
and safety and standard operating procedures. The PM enters the work order into EnviroTrac's
data base for scheduling. The work order is given to the Field Supervisor for implementation. A
copy of the work order is given to the Quality Assurance Officer (QAO) for filing. When the work
is completed, the Field Supervisor initials and dates the work order, fills in the time charged and
returns the work order to the PM. The PM reviews the work order, initials and dates the work
order and gives it to the project PMA for filing.
4.3.2 Field Log Book and Field Data Sheets
The Field Supervisor is responsible for implementing the work order. Information obtained in
the field will be recorded in a field log book and on field data sheets (e.g., well purge records,
inspection records, etc.). The field log book will be a bound weather proof log book that will be
issued at the beginning of the project. The log book will be clearly labeled with the project name
using an indelible marker and sequentially numbered beginning with “01.” At a minimum, the
Field Supervisor will use the log book to record site specific information during each visit
including name(s) of personnel on-site, time on-site, equipment used, weather conditions, site
observations, visitors on-site, tasks completed, and time off-site. Entries must be legible and
made in ink. If a mistake is made, the entry is to be crossed out using a single line and initialed
by the Field Supervisor. Each page in the log book is to be sequentially numbered, initialed by
the Field Supervisor and dated following completion of a field event. At the end of the field
event, the Field Supervisor is required to sign the below the last entry on the page. A new page
is to be used for the next field event.
Field data sheets are to be filled out when required by specific TGPs. For example, field data
sheets are to be completed for well purging and sampling and site inspection. The data sheets
are to be filled out legibly and completely using ink. Errors should be crossed out with a single
line, initialed and dated. Other observations should be included on the field data sheet, as
appropriate. If PADEP or other representatives are on-site to observe sampling activities and/or
to split samples, the names, positions and affiliations of these people are also noted on the
sheet.
Upon returning to the office, the Field Supervisor is required to make a copy of the completed
pages from the log book and any field data sheets that may have been completed and give
them to the project PM and/or QAO. The PM/QAO is responsible for reviewing the log sheets
for legibility, content and consistency with planned objectives. Any deviations from the work
order are to be discussed with the Field Supervisor for resolution. Following review, the log
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sheets are to be given to the PMA for filing. The Field Supervisor is responsible for returning
the log book to the PMA for filing after the log pages are copied.
4.3.3 Daily Activity Reports (DARs)
The Field Supervisor is responsible for completing PADEP’s daily activity report (DAR) at the
end of each work day. The DAR identifies on-site workers, time charged to a particular task,
equipment used and any visitor’s to the site. The Field Supervisor completes the DAR and
provides it to the PMA for processing. The PMA completes the DAR and provides it to the PM
for review and signature. The PM forwards a signed copy of the DAR to the PADEP Regional
Project Manager (RPM). A copy of the DAR is maintained in the project files.
4.4

Project Quality Control Documents

Project quality control documents include chains of custody, inspection and maintenance
records, equipment calibration records, laboratory analytical and data validation reports,
independent data validation reports and field audit reports.
4.4.1 Chain-of-Custody Forms
The field chain-of-custody (COC) form is used to record the custody of all samples collected.
This COC form documents transfer of a sample from the sampling personnel to another person,
the laboratory, or another party, such as a courier delivery service.
When the Field Supervisor sends samples to an analytical laboratory, each cooler containing
samples that are sent under one shipping document must be accompanied by a COC form.
These forms document the point of origin of the samples and those parties having subsequent
possession of the samples. They also contain information pertaining to these samples, such as
project name, name of the individuals collecting the samples, sample identification number, the
date and time of collection, the number of sample containers for each parameter of interest for
each sample, remarks or observations of samples, if appropriate, the signature of the person
relinquishing control of the samples and the person receiving the samples, and the name of the
overnight carrier shipping the samples to the laboratory. The original COC form is sent with the
samples. One copy is maintained by the PM, and the other copy is stored in the project files.
COC procedures are discussed in further detail in Section 3.2.4 of this QAPP.
4.4.2 Inspection, Calibration and Maintenance Records
Field equipment used during performance of this project is to be inspected, calibrated and
maintained in accordance with procedures specified in Section 3.2.5 and are found in Table 8.
The Field Supervisor is responsible for initialing inspection, calibration and maintenance records
and giving them to the PMA for filing.
4.4.3 Laboratory Analytical Reports and Data Validation Reports
The laboratory will be required to submit laboratory analytical results to EnviroTrac in electronic
data deliverable (EDD) format. At a minimum, the laboratory analytical reports will include the
following:
•

data presentation in tabular format
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each data page will be identified with the project number and name, date of issuance
and client name
data presentation will include:
− sample identification number used by the laboratory and/or sample identification
numbers provided to the laboratory
− chemical parameters analyzed, reported values, and units of measurement
− detection limit of the analytical procedure if the reported value is less than the
detection limit
− data for a chemical parameter reported with consistent figures for all samples
− results of QC sample analysis
− achieved accuracy, precision, and completeness of data
− footnotes referenced to specific data if required to explain reported values.
complete CLP-like deliverable package

If explanatory text is not included with the analytical results, a Case Narrative will be provided
that includes the following:
•
•
•

•
•
•

person receiving the data
person transmitting the data
documentation of the chain-of-custody record was not provided or was incorrect, if any
samples were damaged during shipment, if sample containers were inappropriate for
analysis, or if volume was inadequate for appropriate analysis
brief discussion of samples analyzed with the analytical program
discussion of apparent data anomalies
discussion of analytical difficulties.

The final laboratory report will be checked in accordance with laboratory data verification
requirements and approved by the laboratory Project Manager.
The PM is responsible for reviewing laboratory reports for conformance with requested analyses
and detection limits. Following review, the PM will initial and date the report and provide it to the
PMA for filing.
4.4.4 Audit Reports
As discussed in Section 5.1.1, periodic field audits will be completed to ensure the field team
adheres to established QA/QC procedures. The field audit will be completed by the Technical
Manager and/or PM. The audit report, including the audit checklist and recommended
corrective actions, will be reviewed, initialed and given to the PMA for filing. An audit checklist
is provided as Form 5 (Quality Evaluation).
4.5

Correspondence

Correspondence includes facsimiles, records of telephone conversation, and standard mail. All
records of correspondence are to be maintained in the project central file by the PMA. Persons
generating the correspondence are responsible for ensuring that correspondence identifies the
originator and source of the correspondence before it is filed.
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Reports

A Site Assessment Report will be generated based on field and laboratory data obtained during
the investigation. Draft copies of reports will be generated by the Field Supervisor who will
ensure that accurate tables and figures are generated for inclusion in the report. Specific
procedures for drawings and tables are discussed in the following section. The Field Supervisor
and or Senior Scientist is responsible for providing the PM with a complete draft of the report for
review. The PM will review the report and make corrections/edits in red. The PM will review
corrections/edits with the Field Supervisor who will ensure that all corrections/edits are made.
The PM and or/Technical Manager will provide a finalized draft copy of the report to PADEP for
review. PADEP will return the draft to EnviroTrac along with any comments on the report. The
PM will ensure that PADEP comments are incorporated into the final report before mailing.
Draft and final copies of project reports will be maintained in the project file.
4.7

Drawings and Tables

The results of analysis activities may be presented in drawings and tables of various forms that
will be uniquely identified for accuracy.
Drawings will be uniquely identified by drawing or figure number and appropriate title.
Standardized symbols and nationally accepted drafting standards will be used. References to
other drawings and sources of information will be provided, as necessary, and the drawing
revision status will be clearly indicated. Drawings will be signed and dated by the drafter
performing the work and the responsible member of the project group who has checked the
drawing. Revisions will be noted on the drawing original with a revision number and a brief note
describing each revision. The note will be signed and dated by the draftsperson performing the
work and the responsible member of the project group who has checked the revision. Final
drawing and revision approval will be presented by signing and dating the drawings by the
project manager or designated personnel. Drawings are not issued without completion of the
checking cycle as indicated by the checker’s initials.
Analytical data summary tables and other tables for the project will be generated using standard
computer software. The tables will be uniquely identified for reference. Tables will be
developed by the designated PMA using analytical results provided by the laboratory for
comparison to limits established in the PCMP. The PMA will use the most recent limits
established by the various regulatory programs. The PMA will highlight exceedances using bold
lettering.
4.8

Project Central Files

The PMA assigned to the project is responsible for maintaining the project central file. The
central file will provide adequate control and retention of project related information. Record
control will include receipt from external sources, transmittal, transfer to storage and indication
of record status. Retention will include indexing and filing, storage and maintenance, and
retrieval.
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4.8.1 Record Control
Records generated during the project will be controlled in the central project file. Field records,
laboratory data summaries, test data, numerical calculations, reports and other data
transmittals, copies of purchase orders for project services, contracts, correspondence including
incoming and outgoing letters, memorandums, telephone logs and copies of e-mails,
photographs, reference material and drawing check prints will be transferred to central files.
Records submitted to central file, with the exception of correspondence, will be bound, placed in
folders or binders, or otherwise secured for filing.
4.8.2 Record Status
Project personnel will be responsible for reporting obsolete or superseded project material to the
PM. The PM will notify the appropriate personnel of the resulting status change in project
documents, such as drawings and project procedures. In general, outdated drawings and other
documents will be marked “void.” Alternatively, the PM may require that outdated copies be
destroyed. One copy of voided documents may be retained in the project file with the reasons
for and date of voiding clearly indicated.
Calculations, drawings and other material that has not been formally checked or that is based
on information that has not been checked, or does not contribute to the final project information
will be marked “preliminary.”
4.8.3 Record Retention
Information associated with the project will be retained in the central project files. The PMA will
check that incoming records have proper identification for filing, are legible, and are in a suitable
condition for storage. The PMA is solely responsible for indexing and filing records.
For the project central file, individual file folders will be divided into appropriate categories based
on content, and numbered and filed sequentially within each file. A file index will be prepared
and maintained by the PMA. The index will list the individual file folders and the records
contained therein. The index will be kept in a separate folder in the front of the project file. If
appropriate, information on project material not kept not stored in the central file will be included
with the index.
4.9

Laboratory Files

The laboratory will maintain a records system for documents pertinent to analytical
performance.
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5.0

ASSESSMENT AND OVERSIGHT

5.1

Assessment and Response Actions

Assessments are designed to determine whether the SAP/QAPP is being implemented as
approved, to increase confidence in the information obtained, and to determine whether the
information may be used for its intended purpose. Planned and documented performance and
system audits will be conducted to verify compliance with project specific QA requirements.
These audits will consist of, as appropriate, an evaluation of QA/QC procedures, the
effectiveness of the QA/QC implementation, an evaluation of work areas and activities. and a
review of project documentation. The following sections describe the field audit process.
5.1.1

Field Audits

Field Methods
The PM and Technical Manager is responsible for ensuring that all field investigations are
performed in accordance with the requirements and specifications outlined in this QAPP. As
part of the field QA/QC program, the PM and the Technical Manager will conduct at least one
field performance audit during each year of the contract. The field performance audit will
involve reviewing field procedures, such as gauging, purging and sampling, for conformance
with standard operating procedures. Field performance audits will be scheduled early enough in
an activity so that corrections can be made, as necessary. During the audit and upon its
completion, the auditor(s) will discuss the findings with the individuals audited and discuss and
agree on corrective actions.
Scheduled audits may be supplemented by additional audits for one or more of the following
reasons:
•
•
•

when significant changes are made in the QAPP
when it is necessary to verify that a corrective action has been implemented or
when requested by the Project Manager.

The PM and QAO are responsible for reviewing all data obtained in the field as they are
generated by the Field Team for accuracy and clarity to ensure their reproducibility after
completion of field activities.
Field QC Audits
The analytical results of the field blanks and replicate samples are indirect audits of the level of
performance of field activities. If significant inconsistencies occur in the evaluation of these field
QC samples, corrective actions may be required.
5.1.2 Laboratory Procedures
During all investigations/studies, instrument and method performance and data validity are
monitored by the laboratory performing the analysis. The laboratory calibrates its instruments
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and documents the calibration data.
Laboratory personnel continuously monitor the
performance of instruments to ensure that performance data fall within acceptable limits. If
instrument performance or data fall outside acceptable limits, or when any condition is noted
that has an adverse affect on data quality, then the laboratory implements appropriate corrective
actions. Situations that require corrective action include the following:
•
•
•
•
•
•

5.2

protocols defined by the project specific QAPP have not been followed
identified data acceptance standards are not obtained
equipment is not calibrated properly or in proper working order
sample and test results are not completely traceable
QC requirements have not been met
performance or system audits identify issues of concern.
Response Actions

5.2.1 Field Response Actions
Response actions are required when a problem arises that impedes the progress of the
investigation as detailed in the project plans, or when field or analytical data are not within the
objectives specified in the SAP or QAPP. Corrective actions include those actions taken to
correct the problem. These corrective actions are documented in the project file. Prior to
implementing any actions that deviate from the approved procedures contained in the SAP and
QAPP, the PM and/or Technical Manager must be notified.
5.2.2 Laboratory Response Actions
The laboratory QA officer is responsible for initiating and approving response actions. The
corrective actions may include one or more of the following:
•
•
•
•

5.3

re-calibration or standardization of instruments
acquiring new standards
repairing equipment
reanalyzing samples or repeating portions of work
Reports to Management

Results of the field performance audit will be documented on the Quality Evaluation form (Form
5). Areas of conformance and nonconformance will be identified, and mechanisms for resolving
non-conforming issues will be developed and implemented. The audit results will be reviewed
with the Field Team members.
Records of audits will be maintained in the project files. Audit files will include, at a minimum,
the audit report, the reply to the audit, and any supporting documents. It is the responsibility of
the PM to conform to established procedures, particularly as to timely replies to audit reports
and implementation of indicated corrective action.
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DATA REVIEW

Data review is the process of examining and reviewing the data to ensure that the data
generated are statistically sound and of known and documented quality to meet project
objectives. The data review process generally includes verification, validation and a usability
assessment. Verification and validation apply to field sampling activities as well as to laboratory
analytical data. Validation assesses not only compliance with method, procedure and contract
requirements, but also compliance with QAPP specific requirements. The usability assessment
determines whether the data meet project objectives.
6.1

Verification

Field and laboratory data will be reviewed for completeness before the data review process
continues. The verification process begins during sampling activities as follows.
COC forms will be reviewed internally upon their completion and verified against packed sample
coolers by the sampling personnel. A copy of the chain will be given to the QAO. The QAO will
generate a Sample Analytical Tracking Table identifying sample IDs, dates sample collected,
sample types and the analytical program for each sample. The table will also include columns
for the dates results are received from the laboratory (e-mail and final), date data entered into
tables, location of the data (EDDs, binders, computer file name, etc.). The QAO then gives the
chain to the PM for initialing and final check. The PM returns the chain to the QAO for filling.
Laboratory analytical results are to be e-mailed to the Field Supervisor, QAO, PM and Technical
Manager. The QAO checks the analytical results against the Sample Analytical Tracking Table
to ensure all sample results are received for the samples and parameters requested. The QAO
updates the Sample Analytical Tracking Table and prints a copy of the results for review.
The complete laboratory analytical package is to be provided to EnviroTrac as an electronic
data deliverable (EDD) and as a paper copy. When the paper copy is received, the QAO will
verify that all data have been received as requested. The QAO will also check the narrative
report to determine if the laboratory had issues/problems with the analyses. The QAO will notify
the Technical Manager/PM of narratives indicating data problems/deficiencies. The QAO will
provide the analytical results to the PMA for filing and data tabulation.
6.2

Validation

Data are typically validated by the laboratory and field personnel. During field operations, field
measures are validated at the time of collection by the PM or Field Supervisor, if delegated by
the PM. Laboratory analytical results are validated by the Laboratory Department Manager or
the analyst who is the specific analytical task leader. Table 12 summarizes Data Validation
Activities.
6.2.1 Field Data Validation
All field data are reviewed during the time of collection. If the PM or (if delegated) Field
Supervisor is performing the initial review, a designee will do the secondary review. Otherwise,
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the PM or Field Supervisor will perform the secondary review. In reviewing the field data, care
will be taken to ensure correct codes, units, sample locations, as well as other pertinent
information is included in the field logbooks, records, and chains-of-custody.
Any
inconsistencies discovered will be resolved immediately, if possible. Corrections to field data
sheets or field logbooks will be removed by placing a single line through the entry, initialing and
dating the correction. If information is added without a correction being necessary that entry will
be initialed and dated to indicate that it was not entered at the original time of data entry.
Entries should never be “whited out” or made in pencil.
Additionally, the PM or Field Supervisor will be responsible for ensuring that accurate and
correct data and representative samples are obtained by following field investigation procedures
as they are described in the SA Work Plan to achieve work objectives. It is important that the
PM or Field Supervisor makes sure the field team adheres to the approved SA Work Plan and
follows QA/QC measures as outlined in this document including the proper calibration of
instruments, sampling according to standard operating procedures, and collection of sufficient
sample volumes and field QC samples.
6.2.2 Laboratory Data Validation
The individual Laboratory Department Managers validate all laboratory data, prior to its
reporting, that originates from his or her section. Some of the following QA/QC measures that
are typically used include the following:
•
•
•
•
•
•
•
•
•
•
•

A standard curve is prepared prior to sample analysis;
The standard regression coefficient is within the acceptable range;
Standard reference materials are analyzed at the proper frequencies and acceptable
results are obtained;
The reagent blanks are analyzed at the proper frequency;
Precision requirements of this plan are met;
Accuracy requirements of this plan are met;
Completeness requirements of this plan are met;
Samples are analyzed within the proper sample holding times;
All calculations are verified as correct;
Proper units are reported; and
The proper methodologies were used.

Besides this review of analytical results and project specific precision, accuracy, and
completeness requirements, the Laboratory Department Manager should perform unannounced
audits of report forms and other data sheets as well as regular reviews of instrument logs,
performance test results, and analysts’ performance. Any review of analytical results or internal
QA/QC checks that indicate problems, immediate corrective actions should be taken and all
data collected since the previous approved QC audits should be reviewed for validity. Specific
laboratory procedures for validation of the analytical data generated are described in the
laboratory QAM.
Once the data have been validated internally by the laboratory, all of the results are entered
electronically or automatically into the laboratory's data management system where they are
stored prior to reporting. When all analyses are completed for data storage, the Laboratory
Director (or his/her designee) will issue a final data report including a descriptive case narrative.
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He or she will then issue the report to the data user. All applicable QC data should be included
with the final report.
6.2.3 Independent Data Validation
Independent data validation will not be completed for this project.
6.3

Usability Assessment

The usability assessment is completed on data of known and documented quality, i.e., verified
and validated data. The assessment evaluates the performance criteria (data quality indicators)
specified in Section 2.0 as well as field performance measurements to determine if that data
meet project quality objectives. Table 13 (Usability Assessment Activities) summarizes
elements of the usability assessment. Results of the assessment will be summarized in a
usability report. The report will discuss and compare overall precision, accuracy/bias,
representativeness, comparability, completeness and sensitivity for each matrix, analytical
group and concentration level. The report will describe limitations on the use of project data if
criteria for data quality indicators are not met.
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TABLES

Table 1
LINES OF AUTHORITY AND RESPONSIBILITIES
CBS Vanport
Vanport Township,
Beaver County, Pennsylvania
GTAC 6-5-176

PERSONNEL
Project Manager (PM)

Field Supervisor (FS)

Project Management Assistant (PMA)

Local Health and Safety Officer

Quality Assurance/Quality Control Officer

Laboratory Director

RESPONSIBILITIES
Manages the project
Reviews and approves the work plan, schedule and other
documents and reports
Identifies data quality objectives and data needs
Assigns tasks to project staff
Serves as “collection point” for project staff reporting of
nonconformances and changes in project documents and
activities
Determines the effects on the project from the reported
changes and nonconformances, and determines the
appropriateness for reporting such issues to PADEP
Directly responsible to PADEP for all activities performed by
EnviroTrac and subcontractors
Prime point of contact with PADEP Case Manager
Executes the work plan and schedule
Coordinates with the LHSO and QAO
Ensures field activities implemented in accordance with
HASP, SAP and QAPP
Reviews and evaluates field investigation data
Recommends modifications to work plan
Prepares reports
Reports to the PG
Ensures site work complies with the HASP and QAPP
Coordinates sampling activities with the PG
Schedules analytical services with the laboratory and secures
bottleware
Supervises samples collection and provides for proper
documentation, handling and shipment
Maintains field data sheets and the field log book
Ensures compliance with SOPs contained in SAP
Reports to the PG
Tabulates data; maintains analytical data files
Maintains sample tracking log sheet
Maintains equipment logs
Maintains daily activity logs
Processes vendor invoices and pre-bills
Maintains the project file
Finalizes work products for distribution
Distributes work products
Reports to the PG
Develops and implements the HASP
Manages health and safety functions
Point of contact for health and safety matters
Verifies compliance with the HASP
Maintains health and safety records
Responsible for all QA/QC functions
Independent of Regional Project Manager/PG
Ensures compliance with all QA/QC protocols
Prepares and implements the QAPP
Monitors QC compliance
Documents nonconforming activities
Administers corrective action
Controls QC documentation
Oversees preparation of QC reports
Develop policies and general QA strategies
Allocate personnel and resources throughout the laboratory
section
Implements long-term planning, goal setting and quality
objectives
Reviews quality assurance reports
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Table 1
LINES OF AUTHORITY AND RESPONSIBILITIES
CBS Vanport
Vanport Township,
Beaver County, Pennsylvania
GTAC 6-5-176

PERSONNEL
Laboratory Manager

Laboratory Quality Assurance Officer

RESPONSIBILITIES
Reports to the PG
Coordinates with the PG to establish analytical programs
Serves as liaison between the laboratory and project
personnel
Serves as the collection point for laboratory nonconformances
Reports non-conformances and changes on laboratory
activities to PG
Reports to the project QA/QC officer
Independent of the laboratory analyst
Conducts laboratory performance and system audits on a
regular basis
Monitors adherence to laboratory QA objectives as stated in
the laboratory’s Quality Assurance Manual
Writing, maintaining, implementing and reviewing laboratory
SOPs
Initiates corrective actions
Follows up on corrective actions to ensure problem resolved
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Table 2
PROPOSED SITE ASSESSMENT
CBS Vanport
Vanport Township
Beaver County, Pennsylvania
GTAC 6-5-176

Task

Purpose

Number of
Sampling Points

Location

Planned
Drilling/Sampling Depth

Sampling Approach

Estimated Number of Samples and Analytical Program

3060

Groundwater/ Surface Water
Monitoring

Identify and quantify COCs in
groundwater and Surface Water

53

DER-1, DER-2, DER-3, DER-4, DER-5, DER-6,
DER-7, DER-8, DER-10, MW-5, MW-12A, MW-16,
MW-16A, MW-17S, MW-17D, MW-18, MW-19,
MW-25, MW-26, MW-28. MW-29, MW-34, MW-41,
MW-42, MW-45, MW-46, MW-47, MW-48, MW-49,
MW-50, MW-51, MW-61A, MW-64A, MW-65, MW70A, MW-70D, P-30, P-31, PW-1, PW-2, VTMA-1,
VTMA-2, VTMA-3R7, VTMA-4, VTMA -5, VTMA-6,
four propose wells locations, and three surface
water samples.

N/A

Grab samples

53

Initial sampling will consist of the target
compound list (TCL) of volatile organic
compounds (VOC) via EPA Method 8260B,
TCL of semivolatile organic compoinds
(SVOC) , and TCL herbicides and pesticides
via EPA Method 608 to determine constituents
of concern. Subsequent sampling events may
be modified based on initial sampling results.
In addition, hardness will be analyzed for
surface water via EPA Method 130.1

3060

Sediment Sampling

Identify and quantify COCs in
sediment in Two Mile Run.

3

Upgradient of the CBS Beaver Plant (entrance to
Beaver Area Middle School), Two Mile Run south
of the Beaver Plant pump and treatment system,
and downgradient where Two Mile Run flows under
Spring Lane

Surface

Grab sample

3

Initial sampling will consist of the target
compound list (TCL) of volatile organic
compounds (VOC) via EPA Method 8260B,
TCL of semivolatile organic compoinds
(SVOC) to determine constituents of concern,
TCL herbicides and pesticides via EPA Method
8081. Subsequent sampling events may be
modified based on initial sampling results.

3011

Soil Sampling

Identify and quantify COCs in soil
within the Beaver Sand Quarry

16 Soil Boring Locations will be chosen to based upon results of
Locations (est.); the geophysical investigation.
4 Test Pit
Locations

TBD

Grab sample

36

Initial sampling will consist of the target
compound list (TCL) of volatile organic
compounds (VOC) via EPA Method 8260B,
TCL of semivolatile organic compoinds
(SVOC) to determine constituents of concern,
TCL herbicides and pesticides via EPA Method
8081. Subsequent sampling events may be
modified based on initial sampling results.

4210

Treatment System Evalution

Identify and quantify COCs in
treatment water

VTMA Treatment System:
Influent, midfluent and effluent water samples (3)

N/A

Grab samples

6

Sampling will consist of the target compound
list (TCL) of volatile organic compounds (VOC)
via EPA Method 8260B, TCL of semivolatile
organic compoinds (SVOC), TCL herbicides
and pesticides via EPA Method 608.

6

Beaver Plant Pump and Treat System:
Influent, midfluent, and effluent water samples (3)

Notes:
1. QA/QC samples not included in estimated number of samples.
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Table 3
ANALYTICAL PROGRAM
CBS Vanport
Vanport Township
Beaver County, Pennsylvania
GTAC 6-5-176
Matrix
Groundwater/Surface
Water
Groundwater/Surface
Water
Soil/Sediment

Analysis
Analytical Method
TCL VOC and SVOCs - Monitoring EPA Method 8260B
Wells/ Stream Sampling
TCL Pesticides and Herbicides
EPA Method 608

Soil/Sediment

TCL VOC and SVOCs - Soil Borings/ EAP Method 8270C
Stream Sampling
TCL Pesticides and Herbicides
EAP Method 8081

Notes:
TCL
VOCs
SVOCs
EPA

EPA Target Compound List
Volatile Organic Compounds
Semivolatile Organic Compounds
Environmental Protection Agency

Page 1 of 1

Table 4
REGULATORY CRITERIA
CBS Vanport
Vanport Township,
Beaver County, Pennsylvania
GTAC 6-5-176
Environmental
Media
Groundwater

Surface Water

Regulatory Program or Statute and Citation

25 PA Code Chapter 250

(1)

Medium Specific Concentrations (MSCs) for Organic Regulated Substances in
Groundwater
A. Used Aquifers, Residential and Non-Residential, TDS </= 2500 (Appendix A Tables
1 and 2)

25 PA Code Chapter 93

Water Quality Criteria For Toxic Substances - Table 5

25 PA Code Chapter 16

Water Quality Criteria For Toxic Substances (Fish and Aquatic Life) - Table 1

Soil

25 PA Code Chapter 250 (1)

Freshwater
Sediment

National Oceanic and Atmospheric Admin. (NOAA)

(1)

Title

U.S. EPA Region 3

Medium Specific Concentrations (MSCs) for Organic Regulated Substances in Soil
A. Used Aquifers, Residential and Non-residential, TDS</= 2500 (Appendix A - Table
3
Screening Quick Reference Tables (SQuiRTs) - Freshwater Sediments
Screening Benchmarks for Freshwater Sediment (Table)

Commonwealth of Pennsylvania Code, 2010, "Title 25, Environmental Protection, Department of Environmental Protection, Chapter 250,
Administration of Land Recycling Program," Appendix A.
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Table 5A
DEFINITIONS and LABORATORY MEASUREMENTS OF QC ELEMENTS
CBS Vanport
Vanport Township
Beaver County, PA
GTAC 6-5-176

QC Element

Definition

Laboratory Measures

Measures the reproducibility of measurements under a given set of conditions.
Analytical precision is monitored through analysis of matrix spike duplicates and field Precision is expressed as the relative percent difference (%RPD):
duplicate samples.
Precision

Accuracy

Field duplicates are also evaluated by calculating the RPDs between field duplicate
sample results. However, evaluations of field duplicate RPDs are used as advisory
determinations since numerous factors in sampling and analysis may cause
variances between field duplicate results.
Accuracy describes the closeness of agreement between an observed value and an
accepted value that is accepted as the true value. Accuracy is typically evaluated
using spikes (laboratory control samples, surrogate spikes and matrix spikes) and
blanks (trip, field and method), or any other standard subjected to the entire
analytical process.

%RPD = 100 x |X1-X2|/((X1+X2)/2)]

Accuracy is usually presented as percent bias or percent recovery.
Percent bias is a standardized average error. Percent recovery
provides the same information as percent bias. Percent recovery (%R)
is calculated as follows:
%R = (observed value/surrogate value) x 100

Representativeness

Representativeness is a qualitative measurement that describes how well the
analytical data characterizes a release area or area of concern under investigation
as part of an environmental site assessment. Factors influencing
representativeness include: the selection of appropriate analytical procedures, the
sampling plan, and the procedures and protocols used to collect, preserve and
transport the samples.

Representativeness is determined by comparing the quality control
data for these samples against other quality control data for similar
samples analyzed at the same time.

Comparability

Comparability refers to the equivalency of two sets of data. This goal is achieved
through the use of standard or similar techniques to collect and analyze
representative samples. Comparable data sets must contain the same variables of
interest and must possess values that can be converted to a common unit of
measurement.

Comparability is a quantitative parameter that is dependent upon other
data quality elements. For example, if the detection limits for a target
analyte were significantly different for two different methods, the two
methods would not be comparable.

Completeness

Completeness is the percentage of measurements made that are deemed valid
measurements. The completeness goal is to generate the maximum amount
possible of usable data (i.e. 100% usable data). Data is considered usable unless
qualified as “R,” rejected, as will be presented in the usability report. Completeness
The results of any Level IV analyses to be performed will typically be
is evaluated in two ways: 1) by comparing the number of samples actually collected
used for the project and as such will have a minimum completeness of
to the expected number of samples to be collected; and, 2) by comparing the
95 percent for both evaluations of completeness.
number of valid analyses received from the laboratory to the number of actual
samples collected. The results of any Level IV analyses to be performed will
typically be used for the project and as such will have a minimum completeness of
95 percent for both evaluations of completeness.

Sensitivity

Sensitivity is the ability of the method or instrument to detect the target analytes at
the level of interest. The quantitation limit (QL) is the minimum concentration of an
analyte that can be routinely identified and quantified above the method detection
limit (MDL) by a laboratory. A laboratory MDL is a statistically derived detection limit
that represents a 99% confidence that the reported signal is different from a blank
sample. Frequently the QLs for specific samples are adjusted for dilutions, changes
to sample volume/size, etc. These QLs are referred to as the laboratory Reporting
Limits (RLs).
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Sensitivity is measured by calculating the percent recovery of the
analytes at the QL. Table 9 (Estimated Quantitation and Method
Detection Limits, Volatile Organic Compounds by GC/MS (8260B))
summarizes individual parameters and associated estimated
quantitation limits (EQL) that represent each of the organic and
inorganic categorical methods listed in Table 3.

Table 5B
TYPES OF INFORMATION USED TO EVALUATE PARCCS
CBS Vanport
Vanport Township
Beaver County, PA
GTAC 6-5-176

QC Element
Precision

Accuracy

Laboratory Measures

Field Measures

Laboratory Control Samples
Laboratory Control Duplicate Samples

Field Duplicates
Matrix Spike duplicates (collect samples for)

Matrix Spike Duplicate Samples
Historical Data Trends
Laboratory Control Samples

Matrix Duplicates (collect samples for)
Appropriate Sampling Procedures
Matrix Spike / Matrix Spike Duplicate Samples (collect
samples for)
Inclusion of "Blind" Samples

Matrix Spike / Matrix Spike Duplicates

Representativeness

Comparability

Completeness

Sensitivity

Notes:
PARRCS

Internal Standards
Surrogate Recovery
Initial Calibration
Continuing Calibration
Standard Reference Manual
Laboratory Homogenization
Appropriate Sub-sampling
Appropriate Duplicates
"As Received" Sample Preservation
Meeting Holding Times
Gas Chromatography / Mass
Spectrometry Tuning
Calibration
Analytical Method Followed
Percent Sample per Batch Analyzed &
reported
All Critical Samples reported and
Unqualified
Method Blanks
Instrument Blanks
Reporting Limit (Lowest Calibration
Standard)
Appropriate Analytical Method

Appropriate Sampling Procedures
Appropriate Sample containers
Appropriate Sample Preservatives
Holding Times
Equipment / Field Blank
Appropriate Sampling Procedures / Appropriate
Sample Containers
Appropriate Sample Preservation
Incorporation of Field Screening Data
Appropriate Number of Samples

Comparison to Previous Data
Comparison to Similar Data Points
Percent Planned Samples Collected
Comparison to Similar Data Points
Equipment Blank / Field Blanks
Appropriate Sample Volume or Weight

Precision, Accuracy, Representativeness, Comparability, Completeness, Sensitivity

Adapted from Massachusetts Department of Environmental Protection, Bureau of Waste Site Cleanup, MCP
Representativeness Evaluations and Data Usability Assessment, Policy #WSC-07-350, September 19, 2007
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Table 5C
INFORMATION DERIVED FROM QUALITY CONTROL CHECKS AND SAMPLES
CBS Vanport
Vanport Township
Beaver County, PA
GTAC 6-5-176

Data Quality
Indicator (Type of
Information
Provided)

Sources of Measurement Error
Sample Collection

QC Checks and
Samples

Equipment Blank
(Rinseate Blank)

Sampling
Equipment

Sample
Container

Preservation
Technique

X

X

X

Bottle Blank (per Lot #)

X

VOA Trip Blank

X

Sample
Transport
Sample
Matrix

X

Laboratory

Purpose

Shipment
Process

Sample
Storage at
Laboratory

Sample
Preparation
Reagents

Sample
Preparation
Equipment

Analytical
Method
Reagents

Analytical
Equipment

X

X

X

X

X

X

To evaluate carryover
contamination resulting from
successive use of sampling
equipment.

X

X

X

X

To evaluate contamination
produced from the sample
container.

X

X

X

X

X

To evaluate contamination
introduced during shipment.

X

X

X

X

X

To evaluate cross
contamination introduced
during sample storage.

X

Storage Blank
Accuracy / Bias
(Contamination)

Method Blank

X

X

X

X

To evaluate contamination
introduced during sample
preparation and/or analysis by
laboratory including reagents,
equipment, sample handling
and ambient laboratory
conditions.

Reagent Blank (per Lot
#)

X

X

X

X

To evaluate contamination
introduced by specific method
reagents.

X

X

To evaluate contamination
originating from the analytical
reagents instrumentation.

Instrument (System)
Blank

Matrix Spike

X

X

X

X

X

To determine laboratory
preparatory and analytical
bias for specific compounds in
specific sample matrices.

Surrogate Spike

X

X

X

X

X

To evaluate laboratory
preparatory and analytical
bias for specific sample
matrices.

Accuracy/Bias
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Table 5C
INFORMATION DERIVED FROM QUALITY CONTROL CHECKS AND SAMPLES
CBS Vanport
Vanport Township
Beaver County, PA
GTAC 6-5-176

Data Quality
Indicator (Type of
Information
Provided)

Sources of Measurement Error
Sample Collection

QC Checks and
Samples

Sampling
Equipment

Sample
Container

Preservation
Technique

Sample
Transport
Sample
Matrix

Shipment
Process

Laboratory
Sample
Storage at
Laboratory

Laboratory Control
Sample (LCS)

X

Performance Evaluation
Sample - Ampulated
Single Blind

Performance Evaluation Full Volume Single Blind

Performance Evaluation Sample Double Blind

Sample
Preparation
Reagents

X

X

X

X

X

X

Laboratory Fortified
Blank (LFB) or
Laboratory Control
Sample (LCS)

X

X

X

Analytical
Method
Reagents

X

Analytical
Equipment

X

X

X

X

X

X

X

X

X

X

X
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Sample
Preparation
Equipment

X

X

X

X

Purpose

To evaluate laboratory's ability
to accurately identify and
quantitate target compounds
in a reference matrix at a
known concentration, usually
mid-range of the calibration
curve.
To evaluate sample handling
procedures from field to
laboratory. To evaluate the
laboratory's ability to
accurately identify and
quantitaue target compounds
in a reference matrix.
Frequently used for data
quality assessments and for
self-laboratory assessments
and external assessments.

X

To evaluate sample handling
procedures form field to
laboratory. To evaluate the
laboratory's ability to
accurately identify and
quantitate target compounds
in a reference matrix.

X

A type of Laces used to
evaluate laboratory
(preparatory and analytical )
sensitivity and bias for specific
compounds in a reference
matrix.

Table 5C
INFORMATION DERIVED FROM QUALITY CONTROL CHECKS AND SAMPLES
CBS Vanport
Vanport Township
Beaver County, PA
GTAC 6-5-176

Data Quality
Indicator (Type of
Information
Provided)

Accuracy/Bias
Preservation

Sources of Measurement Error
Sample Collection

QC Checks and
Samples

Sample
Container

Preservation
Technique

Sample
Matrix

Shipment
Process

Laboratory
Sample
Storage at
Laboratory

Sample
Preparation
Reagents

Sample
Preparation
Equipment

Purpose

Analytical
Method
Reagents

Analytical
Equipment

Initial Calibration

X

X

To ensure that the instrument
is capable of producing
acceptable qualitative and
quantitative data.

Continuing Calibration /
Continuing Calibration
Verification

X

X

To ensure the accuracy and
stability of the instrument
response

Instrument Performance
check Sample

X

X

To verify that an instrument
can accurately identify and
quantitate target analytes at
specific concentration levels.

Cooler Temp. Blank
VOC Only

Sampling
Equipment

Sample
Transport

To evaluate whether or not
samples were adequately
cooled during shipment

X

Low-Level Calibration
Standard

X

X

X

X

A standard used to evaluate
accuracy and sensitivity at
specific concentration. Used
to evaluate laboratory
sensitivity and bias for specific
compounds in a reference
matrix at the quantitation limit
concentrations

X

A statistical determination that
defines the minimum
concentration of a substance
that can be measured and
reported with 99% confidence
that the analyte concentration
is greater than zero.

Sensitivity

Method Detection
Studies

X (if
performe
d using
same
referenc
e matrix)

X

X

X

Notes:
Not all of the types of QC checks and samples listed in the Table are standard deliverables that are reported or required for this project..
Table adapted from Region 1, EPA New England Compendium of Quality Assurance Project Plan Requirements and Guidance, Final October 1999, Attachment A; Region 2, EPA-NE Quality
Assurance Project Plan Manual
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Table 6
SAMPLE CONTAINERS, SAMPLE VOLUMES, PRESERVATIVES AND HOLDING TIMES
CBS Vanport
Vanport Township
Beaver County, Pennsylvania
GTAC 6-5-176

Analysis

Sample Volumes
Vol. Req. (mL)

Sample
Containers

Preservation

Holding Time
Water

Soil

VOCs (groundwater)

3 x 40 mL

G, Teflon-lined cap

Cool 4oC, pH < 2 w/ HCl

14 days

SVOCs (groundwater)

1 Liter

G, 1 Liter

Cool 4oC

7 days

Pesticides &
Herbicides
(groundwater)

1 Liter

G, 1 Liter

Cool 4oC

7 days

VOCs (soil)

3 x 40 mL

G, Teflon-lined cap

Cool 4oC, methanol (1)
Cool 4oC, sodium bisulfate (2)

14 days

SVOCs (soil)

4 oz.

G, 4 oz

Cool 4oC

14 days

Pesticides &
Herbicides (soil)

4 oz.

G, 4 oz

Cool 4oC

14 days

Notes:

G = glass

W:\CLIENTS\GTAC\Sites\CBS Vanport\Work Plan\SAP-QAPP\Tables\
Table 6 Sample Containers, Sample Volumes, Preservatives, & Holding Times.xls
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Table 7
STABILIZATION CRITERIA FOR WATER QUALITY INDICATOR PARAMETERS
CBS Vanport
Vanport Township
Beaver County, Pennsylvania
GTAC 6-5-176
Stabilization Criteria (1,2)

Parameter

Range
pH
0 – 14 S.U.
Specific Conductance (SC) 0 – 100 mS/cm

+/- 0.1
+/- 3%

Oxidation-reduction
Turbidity
Dissolved oxygen

+/- 10 millivolts
+/- 10% (when turbidity is greater than 10 NTUs
+/- 0.3 milligrams per liter

-1999 - +1999 mv
0 – 800 NTU
0 – 19.9 mg/L

1) Puls, R. W. and M. J. Barcelona, 1996, Groundwater Issue Paper: Low-Flow (Minimal Drawdown)
Groundwater Sampling Procedures, US EPA, EPA/540/S-94/504.
2) Wilde, F. D., et al., 1998, National Field Manual for the Collection of Water Quality Data, USGS Techniques of
Water Resources Investigations, Book 9, Handbook for Water Resources Investigations.
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Table 8
FIELD EQUIPMENT CALIBRATION AND MAINTENANCE SCHEDULE
CBS Vanport
Vanport Twonship
Beaver County, Pennsylvania
GTAC 6-5-176
Instruments
Photoionization Detector

YSI Combo Meter

Interface Probe

Maintenance Procedures / Schedule
- Calibrate beginning and end of each day and as necessary during
use.
- Check battery and recharge when low.
- Clean lamp and dust filter as needed.
replace water traps if they become wet.
- Calibrate beginning and end of each day and as necessary during
use.
- Check redline and replace batteries if does not calibrate
- Clean probe and tape prior to and following each use.
- Change battery as needed.
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Spare Parts in Stock
- Spare lamps
- Spare dust filters
- Calibration gas
- Calibration solutions (Specific Conductivity, pH Buffers,
Dissolved Oxygen, Turbidity, ORP, etc.)
- Batteries
- Batteries

Table 9
ESTIMATED QUANTITATION LIMITS AND METHOD DETECTION LIMITS
CBS Vanport
Vanport Township
Beaver County, Pennsylvania
GTAC 6-5-176
Water
Parameter

Soil

Estimated
Quantitation
Limit (EQL)
(µg/L)

Method
Detection Limit
(MDL)
(µg/L)

Estimated
Quantitation
Limit (EQL)
(µg/L)

Method
Detection Limit
(MDL)
(µg/L)

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
20.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
25.0
5.0
5.0

2.51
2.98
1.91
2.4
1.81
2.85
1.61
3.07
2.73
4.02
1.45
2.45
1.59
1.02
2.9
4.19
1.86
3.15
1.96
2.61
4.5
3.01
3.32
1.57
2.41
2.59
2.11
3.85
1.57
1.6
1.22
2.36
2.92
2.15
2.32
2.53
3.68
2.1

250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
1000
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
1250
250
250

126
149
95.5
120
90.5
143
80.6
154
137
201
72.6
123
79.7
51
145
210
92.8
158
98.1
131
225
151
166
78.7
120
129
106
193
78.7
79.9
61.1
118
146
108
116
126
184
105

Volatile Organic Compounds 8260C
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-Chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dichlorobromomethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
Methyl acetate
Methyl tert-butyl ether
Methylcyclohexane
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Table 9
ESTIMATED QUANTITATION LIMITS AND METHOD DETECTION LIMITS
CBS Vanport
Vanport Township
Beaver County, Pennsylvania
GTAC 6-5-176
Water

Soil

Estimated
Quantitation
Limit (EQL)
(µg/L)

Method
Detection Limit
(MDL)
(µg/L)

Estimated
Quantitation
Limit (EQL)
(µg/L)

Method
Detection Limit
(MDL)
(µg/L)

Methylene Chloride
m-Xylene & p-Xylene
o-Xylene
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl chloride
Xylenes, Total
Semi-Volatile Organic Compounds 8270D

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10.0

2.36
1.87
2.44
1.33
2
1.69
2.54
1.73
1.5
1.46
3.67
4.31

250
250
250
250
250
250
250
250
250
250
250
500

118
93.7
122
66.6
100
84.3
127
86.4
75.1
72.8
184
215

1,1'-Biphenyl
2,2'-oxybis[1-chloropropane]
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene

10.0
1.9
10.0
10.0
1.9
10.0
100.0
10.0
10.0
1.9
10.0
1.9
10.0
50.0
10.0
10.0
50.0
50.0
10.0
10.0
10.0
10.0
50.0
50.0
1.9
1.9

1.02
0.609
0.6
0.738
0.579
0.762
38.8
1.31
0.844
0.816
0.468
1.15
2.35
2.27
0.945
3.36
1.62
17.1
1.35
0.767
0.494
1.15
1.53
2.23
0.724
0.602

330
67.0
330
330
67.0
330
3300
330
330
67.0
330
67.0
330
1700
330
330
1700
1700
330
330
330
330
1700
1700
67.0
67.0

26.4
21.7
31.7
29.2
27.2
25.7
675
44.2
23.1
21.7
23.9
25.6
29.4
114
24.4
139
97.2
616
31.8
35.1
18.7
23.9
119
350
22.4
22.6

Parameter
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Table 9
ESTIMATED QUANTITATION LIMITS AND METHOD DETECTION LIMITS
CBS Vanport
Vanport Township
Beaver County, Pennsylvania
GTAC 6-5-176
Water
Parameter

Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl) phthalate
Butyl benzyl phthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno[1,2,3-cd]pyrene
Isophorone
Methylphenol, 3 & 4
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene

Soil

Estimated
Quantitation
Limit (EQL)
(µg/L)

Method
Detection Limit
(MDL)
(µg/L)

Estimated
Quantitation
Limit (EQL)
(µg/L)

Method
Detection Limit
(MDL)
(µg/L)

10.0
1.9
10.0
10.0
1.9
1.9
1.9
1.9
1.9
10.0
1.9
20.0
10.0
50.0
1.9
1.9
1.9
10.0
10.0
10.0
10.0
10.0
1.9
1.9
1.9
1.9
10.0
10.0
1.9
10.0
10.0
1.9
20.0
1.9
10.0
50.0
1.9

0.944
0.558
2.81
1.36
1.19
0.889
0.658
0.815
1.85
0.632
0.583
19.3
6.96
5.7
0.627
0.837
0.776
1.16
1.3
0.647
1.41
1.17
1.2
1.12
1.04
0.569
0.533
0.712
0.771
0.611
2.42
1.75
1.34
0.675
1.06
2.71
1.29

670
67.0
670
670
67.0
67.0
67.0
67.0
67.0
330
67.0
670
330
1700
67.0
67.0
67.0
330
330
330
330
330
67.0
67.0
67.0
67.0
330
330
67.0
330
330
67.0
670
67.0
330
1700
67.0

23.0
24.6
46.1
21.8
26.5
27.6
28.9
28.9
23.1
19.2
19.7
224
248
158
28.5
26.0
27.6
26.7
29.5
23.2
26.5
39.5
26.3
23.8
26.8
21.0
28.3
23.9
25.8
18.4
29.5
24.0
25.5
22.6
52.4
631
27.9
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Table 9
ESTIMATED QUANTITATION LIMITS AND METHOD DETECTION LIMITS
CBS Vanport
Vanport Township
Beaver County, Pennsylvania
GTAC 6-5-176
Water

Soil

Estimated
Quantitation
Limit (EQL)
(µg/L)

Method
Detection Limit
(MDL)
(µg/L)

Estimated
Quantitation
Limit (EQL)
(µg/L)

Method
Detection Limit
(MDL)
(µg/L)

Phenol
Pyrene
Organochlorine Pesticides 8081B

10.0
1.9

2.99
0.916

330
67.0

45.1
29.7

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
Herbicides 8151A

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
4.0

0.00828
0.00432
0.0119
0.00488
0.0048
0.00564
0.00608
0.0137
0.00516
0.006
0.00468
0.0116
0.00912
0.00968
0.00668
0.00476
0.00492
0.0181
0.00556
0.0138
0.452

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
67.0

0.448
0.34
0.634
0.518
0.41
0.418
0.428
0.528
0.418
0.452
0.368
0.434
0.65
0.596
0.596
0.57
0.388
0.522
0.426
0.65
45.2

2,4,5-T
2,4-D
Silvex (2,4,5-TP)
Organochlorine Pesticides 608

1.0
4.0
1.0

0.209
0.742
0.255

20.0
80.0
20.0

6.32
26.1
6.63

0.0013
0.0013
0.0013
0.0013
0.0013
0.0013

0.000207
0.000108
0.000297
0.000122
0.00012
0.000141

0.0013
0.0013
0.0013
0.0013
0.0013
0.0013

0.000207
0.000108
0.000297
0.000122
0.00012
0.000141

Parameter

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
alpha-Chlordane
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Table 9
ESTIMATED QUANTITATION LIMITS AND METHOD DETECTION LIMITS
CBS Vanport
Vanport Township
Beaver County, Pennsylvania
GTAC 6-5-176
Water
Parameter

beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Soil

Estimated
Quantitation
Limit (EQL)
(µg/L)

Method
Detection Limit
(MDL)
(µg/L)

Estimated
Quantitation
Limit (EQL)
(µg/L)

Method
Detection Limit
(MDL)
(µg/L)

0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.1

0.000152
0.000342
0.000129
0.00015
0.000117
0.00029
0.000228
0.000242
0.000167
0.000119
0.000123
0.000452
0.000139
0.000344
0.0113

0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.10

0.000152
0.000342
0.000129
0.00015
0.000117
0.00029
0.000228
0.000242
0.000167
0.000119
0.000123
0.000452
0.000139
0.000344
0.0113

Notes:
Estimated quantitation limit: Specific quantitation limits are highly matrix dependent. The quantitation limits listed
above are provided for guidance and may not always be achievable.
Laboratories routinely report at the quantitation limit but can estimate down to the MDL, if requested and a valid
mass spectrum is obtained. Values reported below the quantitation limit are reported with a J-flag and are
defined as estimated values.
QLs and MDLs are generally evaluated annually and are subject to change.
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Table 10A
PROJECT SPECIFIC QUALITY CONTROL CHECKS AND SAMPLES
CBS Vanport
Vanport Township
Beaver County, Pennsylvania
GTAC 6-5-176
QC Sample or Activity Used to Assess
Measurement Performance
Field Duplicate
Site Specific Matrix Spike, Matrix Spike Duplicate
(MS/MSD Pair)
Field Blank
Equipment Blank
Trip Blank

Frequency
One in 20 samples per matrix for each parameter
One in 20 samples; one MS/MSD per matrix for each parameter
Project Specific
One in 20 samples with non-dedicated equipment
One per cooler (VOCs only) per event for VOCs
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Table 10B
LABORATORY QUALITY CONTROL CRITERIA
Volatile Organic Compounds by GC/MS (8260C and 8270D)
CBS Vanport
Vanport Township
Beaver County, Pennsylvania
GTAC 6-5-176
Quality Control

Type

Acceptance Limits (%)
8260C
Solid
Water
Surrogates:
1,2-Dichloroethane-d4 (Surr)
63 - 133
64 - 137
4-Bromofluorobenzene (Surr)
62 - 124
65 - 116
Dibromofluoromethane (Surr)
61 - 120
72 - 120
Toluene-d8 (Surr)
68 - 130
62 - 132
8270D
Solid
Water
Surrogates:
2,4,6-Tribromophenol
20 - 114
33 - 103
2-Fluorobiphenyl
36 - 100
37 - 100
2-Fluorophenol
31 - 102
28 - 100
Nitrobenzene-d5
37 - 102
36 - 100
Phenol-d5
33 - 100
33 - 100
Terphenyl-d14
32 - 102
20 - 106
Statistical limits are maintained in
Matrix Spikes: Spike all compounds of
TALs. MS is not used for batch
interest
control.
Statistical limits are maintained in
Matrix Spike Duplicates (RPD): Spike all TALs. MSD is not used for batch
compounds of interest
control.
Laboratory Control Samples (LCS):
Spike all compounds of interest
Blanks
Internal Standards:

Statistical limits maintained in
TALs.
<RL - 8260C
<1/2 RL - 8270C
50 - 200% Response in mid-leval of
ICAL

Frequency

All samples and QC

All samples and QC

One per preparation batch (a maximum of 20 samples
plus the associated prepared QC)
One per preparation batch (a maximum of 20 samples
plus the associated prepared QC)
One per preparation batch (a maximum of 20 samples
plus the associated prepared QC)
One per preparation batch (a maximum of 20 samples
plus the associated prepared QC)
All samples and QC

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
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Table 11
LABORATORY STATISTICAL ACCEPTANCE LIMITS
Volatile Organic Compounds by GC/MS (8260C and 8270D)
CBS Vanport
Vanport Township
Beaver County, Pennsylvania
GTAC 6-5-176

Soil
Parameter

Volatile Organic Compounds 8260C
1,1,1‐Trichloroethane
1,1,2,2‐Tetrachloroethane
1,1,2‐Trichloro‐1,2,2‐trifluoroethane
1,1,2‐Trichloroethane
1,1‐Dichloroethane
1,1‐Dichloroethene
1,2,4‐Trichlorobenzene
1,2‐Dibromo‐3‐Chloropropane
1,2‐Dibromoethane
1,2‐Dichlorobenzene
1,2‐Dichloroethane
1,2‐Dichloropropane
1,3‐Dichlorobenzene
1,4‐Dichlorobenzene
2‐Butanone (MEK)
2‐Hexanone
4‐Methyl‐2‐pentanone (MIBK)
Acetone
Benzene
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
cis‐1,2‐Dichloroethene
cis‐1,3‐Dichloropropene
Cyclohexane
Dichlorobromomethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
Methyl acetate
Methyl tert‐butyl ether
Methylcyclohexane
Methylene Chloride
m‐Xylene & p‐Xylene
o‐Xylene
Styrene
Tetrachloroethene
Toluene
trans‐1,2‐Dichloroethene
trans‐1,3‐Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl chloride
Xylenes, Total
Semi‐Volatile Organic Compounds 8270D
1,1'‐Biphenyl
2,2'‐oxybis[1‐chloropropane]
2,4,5‐Trichlorophenol
2,4,6‐Trichlorophenol
2,4‐Dichlorophenol
2,4‐Dimethylphenol
2,4‐Dinitrophenol
2,4‐Dinitrotoluene
2,6‐Dinitrotoluene

Water

LCS

MS

LCS

MS

Low

High

Low

High

Low

High

Low

High

68
66
57
77
68
62
50
50
78
75
65
77
76
77
29
31
56
16
74
47
13
61
63
77
59
28
70
36
72
70
65
65
10
76
70
59
63
75
64
77
77
77
77
73
72
65
75
18
41
77

131
127
138
117
122
127
144
138
118
115
131
119
116
117
150
150
146
150
117
150
150
132
134
117
141
150
122
148
117
132
126
139
150
116
124
143
129
118
118
117
117
117
118
122
117
133
121
150
142
117

68
66
57
77
68
62
50
50
78
75
65
77
76
77
29
31
56
16
74
47
13
61
63
77
59
28
70
36
72
70
65
65
10
76
70
59
63
75
64
77
77
77
77
73
72
65
75
18
41
77

131
127
138
117
122
127
144
138
118
115
131
119
116
117
150
150
146
150
117
150
150
132
134
117
141
150
122
148
117
132
126
139
150
116
124
143
129
118
118
117
117
117
118
122
117
133
121
150
142
117

69
71
61
78
67
59
65
54
78
78
67
80
78
78
30
36
62
36
78
56
34
66
60
78
58
37
68
46
71
70
70
66
16
78
76
64
73
75
68
78
78
79
78
79
71
62
76
25
53
78

135
125
137
118
129
128
135
129
118
118
123
121
118
118
150
150
145
150
118
150
150
128
137
118
140
150
124
150
120
131
133
136
150
118
123
140
121
124
120
118
118
119
118
121
123
133
120
150
148
118

69
71
61
78
67
59
65
54
78
78
67
80
78
78
30
36
62
36
78
56
34
66
60
78
58
37
68
46
71
70
70
66
16
78
76
64
73
75
68
78
78
79
78
79
71
62
76
25
53
78

135
125
137
118
129
128
135
129
118
118
123
121
118
118
150
150
145
150
118
150
150
128
137
118
140
150
124
150
120
131
133
136
150
118
123
140
121
124
120
118
118
119
118
121
123
133
120
150
148
118

46
19
44
47
48
46
35
47
49

100
127
103
103
100
103
104
103
101

46
19
44
47
48
46
35
47
49

100
127
103
103
100
103
104
103
101

31
18
37
36
37
31
43
47
43

100
100
100
100
100
100
100
100
100

31
18
37
36
37
31
43
47
43

100
100
100
100
100
100
100
100
100
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Table 11
LABORATORY STATISTICAL ACCEPTANCE LIMITS
Volatile Organic Compounds by GC/MS (8260C and 8270D)
CBS Vanport
Vanport Township
Beaver County, Pennsylvania
GTAC 6-5-176

Soil
Parameter

2‐Chloronaphthalene
2‐Chlorophenol
2‐Methylnaphthalene
2‐Methylphenol
2‐Nitroaniline
2‐Nitrophenol
3,3'‐Dichlorobenzidine
3‐Nitroaniline
4,6‐Dinitro‐2‐methylphenol
4‐Bromophenyl phenyl ether
4‐Chloro‐3‐methylphenol
4‐Chloroaniline
4‐Chlorophenyl phenyl ether
4‐Nitroaniline
4‐Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Bis(2‐chloroethoxy)methane
Bis(2‐chloroethyl)ether
Bis(2‐ethylhexyl) phthalate
Butyl benzyl phthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Di‐n‐butyl phthalate
Di‐n‐octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno[1,2,3‐cd]pyrene
Isophorone
Methylphenol, 3 & 4
Naphthalene
Nitrobenzene
N‐Nitrosodi‐n‐propylamine
N‐Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Water

LCS

LCS

MS

MS

Low

High

Low

High

Low

High

Low

High

47
47
46
47
44
51
45
46
42
44
48
45
45
42
26
45
46
39
49
10
10
48
49
44
39
48
46
44
49
51
43
49
49
44
47
45
48
51
44
48
45
45
38
22
45
44
44
47
47
43
42
44
31
48
45
48

100
100
100
100
113
106
100
101
109
106
101
100
100
103
129
100
100
100
100
130
129
100
100
100
105
100
100
100
113
109
108
100
100
104
100
100
100
102
111
100
100
104
108
119
100
103
100
100
100
106
104
103
109
100
100
100

47
47
46
47
44
51
45
46
42
44
48
45
45
42
26
45
46
39
49
10
10
48
49
44
39
48
46
44
49
51
43
49
49
44
47
45
48
51
44
48
45
45
38
22
45
44
44
47
47
43
42
44
31
48
45
48

100
100
100
100
113
106
100
101
109
106
101
100
100
103
129
100
100
100
100
130
129
100
100
100
105
100
100
100
113
109
108
100
100
104
100
100
100
102
111
100
100
104
108
119
100
103
100
100
100
106
104
103
109
100
100
100

31
28
41
23
38
34
46
44
51
54
41
40
36
39
40
40
36
27
52
10
10
51
53
43
51
51
37
29
49
54
43
52
51
52
40
42
45
54
53
54
41
53
32
10
23
50
41
31
34
31
31
50
42
55
28
53

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
141
147
100
100
108
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
105
100
100
100
100
100
100
107
100
103
100
100
100

31
28
41
23
38
34
46
44
51
54
41
40
36
39
40
40
36
27
52
10
10
51
53
43
51
51
37
29
49
54
43
52
51
52
40
42
45
54
53
54
41
53
32
10
23
50
41
31
34
31
31
50
42
55
28
53

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
141
147
100
100
108
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
105
100
100
100
100
100
100
107
100
103
100
100
100

Acceptance limits are based on statistical evaluation of laboratory data and are subject to change.
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Table 12
DATA VALIDATION ACTIVITIES
CBS Vanport
Vanport Township
Beaver County, Pennsylvania
GTAC 6-5-176
Item
Data Deliverables and QAPP

Activity
Ensure that all required information on sampling and analysis from verification
step was provided

Analytes

Ensure that required lists of analytes were reported as specified in SAP

Chain-of-Custody

Examine the COC from time of sample collection until reporting of data. Examine
COC against work plan, method or procedural requirements
Identify holding times criteria, and either confirm that they were met or document
any deviations. Ensure that samples were analyzed within specified holding times.
If holding times were not met, confirm that deviations were documented, that
appropriate notifications were made (consistent with procedural requirements)
and that approval to proceed was received prior to analysis
Ensure that required sample handling, receipt and storage procedures were
followed and that any deviations were documented
Establish that required sampling methods were used and any deviations were
noted. Ensure that the sampling procedures and field measurements met
performance criteria and that any deviations were documented

Holding Times

Sample Handling
Sampling Methods and
Procedures
Field Transcription

Authenticate transcription accuracy of sampling data (i.e., from field notebook to
reports)

Analytical Methods and
Procedures

Establish that required analytical methods were used and any deviations were
noted. Ensure that the QC samples met performance criteria and any deviations
were documented
Determine that the laboratory data qualifiers were defined and applied as
specified
Determine the impacts of any deviations from sampling or analytical methods and
SOPs. For example, determine if the methods specified in the QAPP were used
and, if mot, determine if data meet project objectives
Determine if the sampling plan was executed as specified
Examine calibration and maintenance logs to ensure equipment properly used
Compare results of duplicate samples to determine margin of error
Determine that quantitation limits were achieved

Data Qualifiers
Deviations
Sampling Plan
Sampling Procedures
Duplicate samples
Project Quantitation Limits
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Table 13
USABILITY ASSESSMENT ACTIVITIES
CBS Vanport
Vanport Township
Beaver County, Pennsylvania
GTAC 6-5-176
Item

Assessment Activity

Data Deliverables

Ensure that all necessary information was provided

Deviations

Determine the impact of deviations on the usability of the
data

Sampling Locations

Determine if alterations to sample locations continue to
satisfy the project objectives

Chain-of-Custody

Establish that any problems with documentation or study
procedures do not prevent the data from being used for
the intended purposes

Holding Times

Determine the acceptability of data when holding times
were exceeded

Damaged Samples

Determine whether the data from damaged samples are
usable. If the data cannot be used, determine if resampling is necessary

SOPs and Methods

Evaluate the impact of deviations from SOPs and
specified methods on data quality

QC Samples

Evaluate the implications of unacceptable Qc results on
the data usability for the associated samples. Consider
the effects of observed blank contaminations

Matrix
Comparability

Evaluate matrix interference effects
Ensure that results from different data collection activities
achieve an acceptable level of agreement

Data Restrictions

Describe process for handling data that do not meet
project quality objectives. Depending on how those data
will be used, specify the restrictions on the use of those
data for environmental decision making
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APPENDIX A
FORMS

Form 1
Project Personnel Sign-Off Sheet
Instructions: This form is to be completed by each person who will work on the Site. It is to be signed
and returned to the Local Health & Safety Officer.
Project:
Location:
I certify that I have read and understand the contents of the Health and Safety Plan for the Horsehead
Industries – Brick Landfill Site and agree to perform my work in accordance with it.
NAME
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

SIGNATURE

DATE

TIME(IN/OUT)

Form 2
GTAC PRE-MOBILIZATION CHECK LIST
Job Site:
Job Number:
Client Contact
Client Contact Telephone Number:
Note: Call client @ end of each day regarding progress
Other Contacts:
Name
Number
Name
Number
Name
Number
I-Tracker Ticket Issued and Attached
I-Tracker Ticket Number
I-Tracker Attached
Subcontractors
Bids Obtained
Sub Approval Sent to Harrisburg
Authorization Received from Harrisburg
Work order issued to subcontractor
Name
Number
Name
Number
Name
Number
Copy of bid
Schedule verified with Subcontractor
Off-Site Access
Name
Number
Name
Number
Name
Number
Name
Number
Work Plan Reviewed
SOW Reviewed w/ PM?
Issues discussed:

HASP Reviewed
PA One Call Placed?
Utilities Cleared?
JSA's Reviewed
Needed?

Date:
Date:
Date:

Ticket No.

PPE Req'mnts:
Other H&S equipment needed:
List
Ordered

Use back of page or additional pages as necessary
L:\Projects\GTAC\Sites\Remacor\Forms\Pre-Mobilization Check List - Form 2

Checked
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Calibrated

Form 2
GTAC PRE-MOBILIZATION CHECK LIST

Sampling Program Reviewed
Analytical Program
Number of Soil Samples
Number of GW Samples
Number of Other Samples
Remember to include QA/QC samples in totals
Turn around time
Type of data package
Laboratory to be Utilized
Laboratory Notified
Bottleware Ordered
Checked ?
Labeled?
Chains of Custody provided
Custody Seals Provided
Shipping Information

Contact Name
Contact Number

QAPP Reviewed
Frequency QA/QC Samples
Soil
Trip
Duplicates
MS/MSD
Other
Bottleware req'mts
Preservatives req'mts
Hold time req'mts
Special req'mts
Remember to include QA/QC samples in bottle order
Field Equipment
List
Ordered
Checked

Other Site Specific Requirements

Use back of page or additional pages as necessary
L:\Projects\GTAC\Sites\Remacor\Forms\Pre-Mobilization Check List - Form 2
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Groundwater

Calibrated

Form 3
EQUIPMENT CALIBRATION FORM

Equipment

Date

Procedure

Frequency of
Calibration

Inspection
Activity

Responsible
Person

Frequency

Acceptance
Criteria

Corrective
Action

Form 4
TESTING, INSPECTION, AND MAINTENANCE LOG
Remacor Site
Taylor Township, Pennsylva

Equipment

Date

Maintenance
Activity

Testing Activity

Inspection
Activity

Responsible
Person

Frequency

Acceptance
Criteria

Corrective
Action

Work

Section:
Revision No.:
Date:
Page:

SAP/QAPP
00
09/2014
10

APPENDIX B
TECHNICAL GUIDANCE PRACTICES (TGPs)

TGP-2
TGP-4
TGP-7
TGP-9
TGP-10
TGP-30
TGP-31
TGP 32
TGP 33

Chain-of-Custody and Sample Management
Equipment Decontamination
Liquid Level Gauging
Purge Groundwater Sampling
Low Flow Groundwater Sampling
Soil Classification
Soil Headspace Screening
Soil Sample Collection
Slug Testing

Technical Guidance Practice No. 2
Chain of Custody and Sample Management

Revision Record
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3
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Purpose
An essential/critical part of any analytical/sampling scheme is ensuring that the
integrity of the sample is maintained from the point of collection through
laboratory analysis. The sample should be entirely traceable from collection
through analysis and final disposition. The documentation of the history of the
handling of the sample is referred to as a chain of custody (COC). Chain of
custody forms are a useful means of quality control and routine control of sample
flow and a necessity if the possibility of litigation exists. In addition, the COC also
serves as the laboratory work order to request sample analyses, and specify due
date, analyte detection limits and specific QA/QC documentation requirements.
Definitions of Custody: A sample is considered to be under a person’s custody if
it is:





II

Equipment







III

In a person’s actual possession
In view after taking possession
Secured by that person so it cannot be tampered with, and/or
Secured by that person in a restricted area

Appropriate protective equipment, a minimum of chemical resistant nitrile
gloves and side shield safety glasses
Appropriate sample container (generally provided by the laboratory)
Sample packing/shipping container (generally a cooler provided by the
laboratory)
Sample labels (may be provided by the laboratory or generated by
EnviroTrac internally, e.g., via database label generator)
Chain of Custody form
Custody seals

Procedure
All sample containers should be labeled prior to sample collection to prevent any
misidentification, using labels supplied by the Client’s laboratory or substituted by
EnviroTrac and/or the Client. The label MUST include the following information:





Sample designation
Exact date, time, and location of collection
Name of the Sampler
Analysis required

Document Created/Revised - August, 2011

Technical Guidance Practice #2 - Chain of Custody
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EnviroTrac Project/Client Number
Preservative, if not otherwise indicated on sample container

Labels must be affixed to the sample containers immediately before collection.
Every sample container is to have its own label with the above information.
Chain of Custody Forms: Most laboratory vendors supply chain of custody forms.
These forms are fairly self explanatory – All pertinent data should be included as
required. Each sample to be analyzed should be listed on this form at the time of
sample collection. The exact dates and times listed on each sample container
MUST be identical to the entries on the COC form and in the field notes.
The COC form must accompany every sample collected by EnviroTrac personnel
to establish necessary documentation to track the possession from time of
collection to relinquishment to the analytical laboratory. At a minimum, this form
MUST contain following information:










Project name, number, and location
EnviroTrac office name, address, and phone number
Analytical laboratory name, address, and phone number
Sample matrix (e.g., water, soil, vapor)
Sampling date/time
Sample preservative if applicable
Analyses to be completed upon each sample
Any comments/special instructions, and
A dated signature of the sampler noting that the samples were
relinquished/received by

The COC form is to accompany the sample(s) being delivered to the laboratory.
Prior to shipment or laboratory courier pickup, the COC MUST be
reviewed/approved by the Project Manager or Senior Project Manager for
completeness and accuracy. The COC form is placed with the sample
container(s) into a packing/shipping container for transport to the laboratory.
When packaged in a shipping container (cooler) filled with ice, the COC form
should be sealed in its own Zip-Lock bag at the top. The packing/shipping
container is thoroughly sealed (typically with packing tape) and MUST then be
relinquished to a secure area at the appropriate EnviroTrac facility pending
ultimate delivery to the laboratory.
In some instances, the packing/shipping container is picked up at the EnviroTrac
facility by a laboratory courier and then delivered by that courier directly to the
lab.
When not delivered to the lab in this manner, packing/shipping containers are
transported by a “third party” shipper, such as the post office or an overnight
shipping company. In these cases, the packing/shipping container must be

Document Created/Revised - August, 2011
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sealed to enable detection of unauthorized tampering between the time of
sample collection and sample analysis by the laboratory. This form of “sealing”
goes beyond wrapping the packing/shipping container with packing tape. It is
accomplished with a Custody Seal (provided by the laboratory) placed on the
container in such a manner that it is impossible to open the container without
breaking the seal. Some Custody Seals contain blank lines for writing in the
sample collection date and the sampler’s name or signature. This information
should be provided. All Custody Seals should be placed on the packing/shipping
container immediately after the container has been prepared for shipping. A copy
of the shipping manifest/documentation shall be maintained as part of the record
keeping.

IV

References
ASTM D4840-99 - Standard Guide for Sample Chain-of-Custody Procedures
Standard Operating Procedure Seven – Sample Preservation, Storage, Handling
and documentation. USEPA Environmental Response Team, Response
Engineering and Analytical Contract SOP 2003.
Sampling Guidelines and Protocols. NYSDEC Bureau of Spill Prevention and
Response, Division of Water. March 1991; Section 5 - Sampling
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Field Equipment Checklist

Appropriate sample container (generally provided by the laboratory)
Sample packing/shipping container (generally a cooler provided by the
laboratory)
Sample labels (may be provided by the laboratory or generated by
EnviroTrac internally, e.g., via database label generator)
Chain of Custody form
Custody seals

I have tested the equipment listed above and have found it to be in
good working order.
Name:

Date/Time:

5 Old Dock Road, Yaphank, NY 11980 (631) 924-3001 Fax: (631) 924-5001 www.envirotrac.com
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Purpose
The purpose of this TGP is to standardize the process by which equipment is
decontaminated prior to its re-use. Decontamination of sampling, gauging and
other equipment is a critical step to prevent cross-contamination between
sampling and gauging points. Cross-contamination must be prevented in order
to collect accurate data that reflect a true representation of site conditions and
allows the consultant to make correct decisions concerning a site. Additional
detail regarding the decontamination of testing and personal protective
equipment can be found in the EnviroTrac LTD Corporate Health & Safety
Policies and Procedures Manual – Section 31.

II

Equipment










III

Personal Protective Equipment (PPE)
Alconox (or equivalent)
Methanol or other state-approved cleaning agent
Ten percent nitric acid solution
Distilled or de-ionized water
Brushes for scrubbing
Paper towels
Clean aluminum foil
5-gallon bucket

Procedure
Equipment decontamination is generally performed immediately prior to use. If
equipment is decontaminated and will not be used immediately, the item should
be allowed to air dry and be wrapped in clean aluminum foil and stored until
used. Any portion of the sampling device or equipment that has contact with
water (including between wells when gauging) or soil must be cleaned, or
disposed of and replaced, prior to re-use. The following procedure is followed for
cleaning all sampling devices and related equipment:
1.

The item is washed (scrubbed with brushes, as needed) with the
correct ratio of Alconox (or equivalent) to water as indicated on
container label.

2.

The item is rinsed thoroughly with clean (potable or deionized)
water.
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3.

When sampling for metals – The item is rinsed with a ten percent
nitric acid solution.

4.

The item is rinsed thoroughly with clean de-ionized water.

5.

The item is rinsed with reagent grade methanol or other stateapproved cleaning agent.

6.

The item is given a final rinse with distilled or de-ionized water.

7.

Air dry.

Steam cleaning may be substituted for Steps 1 and 2, provided the equipment
will not be damaged in the process.

IV

References
EnviroTrac LTD - Corporate Health & Safety Policies and Procedures Manual
ASTM D5088-02 – Standard Practices for Decontamination of Field Equipment
Used at Waste Sites
Standard Operating Procedure Eight – Sampling Equipment Decontamination.
USEPA Environmental Response Team, Response Engineering and Analytical
Contract 2006, Rev. 3
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Personal Protective Equipment (PPE)
Distilled or De-ionized Water
Alconox or equivalent detergent
Methanol or other state-approved cleaning agent
Ten Percent Nitric Acid Solution (if sampling for metals)
Brushes
5-Gallon Buckets
Paper Towels
Aluminum Foil

I have tested the equipment listed above and have found it to be in
good working order.
Name:

Date/Time:
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Purpose
The Electronic Interface Probe (EIP) is utilized to gauge the depth to
groundwater and/or separate phase hydrocarbons within monitoring wells, tanks,
and drums. When using an EIP (or water level meter) in multiple wells at a site,
historical groundwater quality data should be reviewed first to determine which
wells are least impacted and which wells are most impacted. Gauging should
then proceed from the least to most impacted well in order to minimize the
potential risk of cross-contamination.

II

Equipment






III

Electronic Interface Probe
Personal Protective Equipment (PPE)
Decontamination Equipment
Tools to access monitoring wells/points
Traffic Control Devices

Procedure
1.

The Field Technician and the Project Manager must review the Health and
Safety Plan developed for the specific site activities, along with applicable
JSAs, prior to initiating work. The indicated measures of the Plan and the
JSAs should be enacted prior to the initiation of Site activities. Any
concerns not addressed in the Health and Safety Plan and JSA documents
are to be brought immediately to the attention of the Health and Safety
Officer.

2.

Prior to leaving for the site, inspect the probe for physical integrity, and
check the battery power level.

3.

Establish a safe work area using appropriate traffic control devices and in
accordance with the project plan.

4.

Open the well.

5.

Lower the EIP into the well - use historical gauging data to estimate the
depth of separate phase hydrocarbons or water. Make sure the probe is
descending slowly as it approaches the estimated depth to avoid splashing
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at the surface. If a thin layer of separate phase hydrocarbons is floating on
the water, splashing may cause the separate phase hydrocarbons to
disperse. This will result in non-detection of separate phase hydrocarbons.

IV

6.

Decontaminate the EIP.

7.

Lower the probe into the well or tank until a solid or beeping tone is heard
and record the depth to the nearest 0.01 feet at the assigned referenced
point (i.e. lip of casing or well cover). The solid tone indicates separate
phase hydrocarbons and the beeping tone indicates water.

8.

Continue to lower the probe and record the depth of each change in the
tone. If dense non-aqueous phase liquids (DNAPLs) are suspected, lower
the probe to the bottom of the well and record the thickness of any solid
tone yielding zones.

9.

Record the measurements in the field book.

10.

Thoroughly decontaminate the EIP after each well – see TGP #4.

11.

Close the well and then remove the traffic control devices employed.

References
EnviroTrac Technical Guidance Practice #4 – Equipment Decontamination.
ASTM D4750-87 – Standard Test Method for Determining Subsurface Liquid
Levels in a Borehole or Monitoring Well (Observation Well)
Water Level Measurement SOP# 2043; 10/03/1994. USEPA Environmental
Response Team.
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Electronic interface probe
Personal Protective Equipment (PPE)
Decontamination equipment
Tools to access monitoring wells/points (e.g., well key)
Safety Cones and “People Working” Signs
Sorbent Material if product is anticipated on-site

I have tested the equipment listed above and have found it to be in
good working order.
Name:

Date/Time:

5 Old Dock Road, Yaphank, NY 11980 (631) 924-3001 Fax: (631) 924-5001 www.envirotrac.com
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Purpose
Monitoring well sampling is conducted with the goal of collecting data
representative of groundwater conditions in the subsurface. The data obtained
from a sampling event is very important for decision making, as it may be used
to identify the presence of constituents of concern in groundwater, monitor the
performance of a remedial measure, or evaluate the risks to potential receptors.
A written site specific monitoring or sampling plan is typically available that
identifies the frequency of sampling, the wells to be monitored, equipment to be
used, required laboratory analytical methods and parameters, sampling
procedures, equipment decontamination procedures, sample quality
assurance/quality control (QA/QC) measures and data reporting requirements.
Each monitoring or sampling plan will vary from one site to the next and should
be reviewed when planning for a monitoring well sampling event.

II

Equipment
The following is a list of standard equipment needed to conduct monitoring well
sampling. Additional equipment may be required based on the sampling
techniques and site conditions.
Field book
Well lock key
Manhole cover removal tool (key)
Personal protective equipment
Decontamination equipment
Traffic control devices
Polyethylene sheeting
Bailers
String/cord
Pumps
Power source to operate pumps
Tubing
Buckets
Sample bottles
Cooler and Ice/cold packs
Bubble wrap/packing material
Calculator
Disposable gloves
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Procedures
Monitoring Well Gauging
Monitoring wells are typically gauged before sampling. Gauging includes
measuring the depth to water (and/or non-aqueous phase liquids) and depth to
bottom in the monitoring well with a electronic water level meter (WLM) or
electronic interface probe (EIP). An EIP is used to gauge a well that contains
light non-aqueous phase liquids (LNAPL-floating product). If wells do not contain
NAPL, then a WLM is sufficient. The list of monitoring wells to be gauged should
be provided in the monitoring or sampling plan. The entire network of monitoring
wells should be gauged before sampling begins.
Sample Bottles
Groundwater samples are collected into laboratory supplied bottles. Bottles are
typically ordered from the laboratory in advance of the sampling event. The size,
bottle material (glass, plastic), and number of bottles required for each sample
will depend on the constituents being analyzed for and the analytical methods.
Bottles delivered from the laboratory may contain a small amount of
preservative. The preservative is to remain in the bottle. Overfilling the bottle
may result in dilution of the preservative and should be avoided. When sampling
for volatile compounds, no air (bubbles) may be present in the sample bottle.
Quality Assurance/Quality Control (QA/QC) Samples
Groundwater sampling events may require collection of Quality
Assurance/Quality Control (QA/QC) samples. The purpose of utilizing QA/QC
samples is to identify any contaminants that may be introduced into the
groundwater samples during bottle handling, sampling collection, sample
handling, or laboratory analytical procedures. QA/QC requirements should be
outlined in the site specific monitoring or sampling plan. More information about
QA/QC samples can be found in the references listed in Section IV.
Sampling Techniques
Many different techniques exist for sampling monitoring wells. The techniques
vary depending on the constituents of concern, depth to groundwater, diameter
of monitoring well and regulatory requirements. The technique appropriate for a
specific site should be identified in the monitoring and sampling plan.
Purging
Many of the sampling techniques include purging the monitoring well prior to
sample collection. Purging is indented to remove stagnant water from the
monitoring well after which a representative sample of the groundwater from the
subsurface can be collected. During purging, three to five volumes of standing
water in the well are removed.
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The volume of water in a monitoring can be calculated using the following
equation:
Feet of standing water in well * Conversion factor = 1 well volume
Example:
10’ * 0.65 = 6.5 gallons (1 well volume)
Well Diameter (in inches)
½
1
2
3
4
6

Conversion Factor
0.01
0.04
0.16
0.37
0.65
1.50

Purge water must be managed in accordance with the monitoring or sampling
plan and local regulations.
Sample Chain of Custody
The chain of custody (COC) form is used to record the inventory of samples to
be delivered to the laboratory and document the transfer of custody from the
sampler to the laboratory. All samples, including QA/QC samples, to be
delivered to the laboratory must be listed on the COC along with requested
analytical methods and parameters. The COC is to remain with the samples
from the time of collection until receipt at the laboratory.
Sample Handling, Storage and Shipment
Samples should be stored in laboratory-supplied coolers immediately after
sampling. The cooler must contain ice in order to bring the temperature of the
sample to 4 degrees Celsius. Samples must remain on ice until received by the
laboratory. Care must be exercised to ensure that bottles do not break during
handling of the cooler. Glass-on-glass contact often leads to breakage and
should be avoided by wrapping each bottle in bubble wrap material.
Samples are to be delivered to the laboratory in coolers as soon as possible
after collection. Each laboratory analytical method has a unique holding time,
which is defined as the maximum time between sample collection and analysis
by the laboratory. Samples analyzed after the hold time are usually considered
invalid. Hold times may vary from one day to 6 months depending on the
laboratory analytical methods. Holding time information can be obtained from the
laboratory. It is the responsibility of the sampler to confirm that the delivery
method will ensure receipt of the samples by the laboratory within the allotted
holding time.
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Sample delivery options include: shipment by common courier, personal delivery
to the laboratory and delivery by the laboratory’s courier service. Each laboratory
may have a preferred sample delivery process. Coolers must be packed with
sufficient amounts of ice and bubble wrap material to ensure the samples will be
received by the laboratory intact and at an acceptable temperature. A custody
seal, provided by the laboratory, should be placed over the opening between the
lid and the base of the cooler, and the seal ID number recorded on the chain of
custody form. The custody seal provides a means of alerting the laboratory if the
cooler has been opened, and potentially tampered with between the time it was
sealed by the sampler and received by the laboratory. Guidance on cooler
packing may be obtained from the laboratory.
Decontamination
Decontamination is necessary to avoid cross-contaminating samples. Sampling
equipment that is not dedicated (i.e., single use, disposable) to a specific well
must be decontaminated before sampling and after each sample is collected.
Decontamination procedures may be specific to the site’s monitoring or sampling
plan. Typical equipment decontamination procedures may include rinses in the
following sequence:
1)
2)
3)
4)

Tap water rinse
Alconox rinse
Tap water rinse
De-ionized water rinse

When possible, samples should be collected from the least contaminated wells
first and progress onto the more contaminated wells in order to reduce chances
of sample cross-contamination.
Documenting a Monitoring Well Sampling Event
Information from the monitoring well sampling event must be documented on a
field data form or recorded in the site-specific field book. Information to be
recorded includes weather conditions, well integrity issues, well gauging
information, purge volumes, sampling equipment and supplies used, sample
identifications, sample collection times and the presence of any conditions that
may compromise the integrity of the samples.

IV

References
ASTM D5903-96 - Standard Guide for Planning and Preparing for a
Groundwater Sampling Event
ASTM D6634-01 - Standard Guide for the Selection of Purging and Sampling
Devices for Ground-Water Monitoring Wells
ASTM D4448-01 - Standard Guide for Sampling Ground-Water Monitoring Wells
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Characterization of Hazardous Waste Site - A Methods Manual: Volume II Available Sampling Methods, EPA-600/4-73-040, September 1983.
Illinois State Water Survey, Department of Energy and Natural Resources (1985)
Practical Guide for Ground-Water Sampling
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Field Equipment Checklist
Personal Protective Equipment (PPE)
Field Book
Safety Cones/Traffic Control Equipment
Monitoring Well Tools (sockets, keys, pry bar, etc.)
Decontamination Equipment
Sampling Equipment:
Polyethylene Sheeting
Bailers
String/Cord
Tubing
Pumps
Power Source for Pumps
Buckets
Calculator
Appropriate sample container (generally provided by the laboratory)
Sample packing/shipping container (generally a cooler provided by the
laboratory)
Sample labels (may be provided by the laboratory or generated by
EnviroTrac internally, e.g., via database label generator)
Chain of Custody form
Custody seals

I have tested the equipment listed above and have found it to be in
good working order.
Name:

Date/Time:

5 Old Dock Road, Yaphank, NY 11980 (631) 924-3001 Fax: (631) 924-5001 www.envirotrac.com
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Purpose
The purpose of the low flow (low formation stress) purging and sampling
procedure is to collect groundwater samples from monitoring wells that are
representative of groundwater conditions in a particular geological formation.
This is accomplished by setting the intake velocity of the sampling pump to a flow
rate, which limits drawdown inside the well casing. The placement of the intake
of the sampling pump should be midway within the most permeable zone of the
formation.
The key indicator parameter for samples to be analyzed for VOCs is dissolved
oxygen.

II

Equipment
Use groundwater purging and sampling equipment constructed of only
non-reactive, non-leachable materials that are compatible with the
environment and the selected analytes.






















Pump system (adjustable rate, positive displacement groundwater
sampling pump e.g., bladder or centrifugal pump)
Control box (with or without a built-in compressor)
Compressed Nitrogen tank (if necessary)
Indicator parameter monitoring device(s)
Flow measurement device (Flow cell)
Personal Protection Equipment (PPE)
Field Book
Tools to access monitoring wells (e.g., lock key and manhole key)
Disposable gloves
Safety cones and tape
Sample containers (provided by laboratory)
Chain of custody forms
Sample labels
Ice
Calculator
Adsorbent pads
Electronic interface probe
Decontamination equipment
String
Appropriate size bailers
Tubing (preferably Teflon for organics)
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Procedure
Upon arrival to the site to be sampled, EnviroTrac field personnel shall notify a
site representative of the work performed, complete HASP pre-entry briefing and
associated protocols, and prepare to sample the monitoring wells.
1. Remove the gripper cap at all well locations and allow the water table to
equilibrate, take care to secure all wells by closing the flush mount covers.
2. Start sampling at the well known or believed to have the least contamination
and systematically to the most contaminated well, remembering to conduct
proper decontamination procedure as outlined in TGP #4.
3. During gauging and sampling activities, equipment should not come into
direct contact with the ground surface. Plastic sheeting may be utilized as a
clean and disposable working surface.
4. Slowly lower the pump to the depth specified for that well, the pump intake
should never be set within two feet of the bottom of any well. This prevents
disturbance and re-suspension of any sediment. Record the depth of the
pump intake.
5. Re-measure the water level and begin purging, keeping the purge rate within
200-500 millimeters per minute (ml/min). Water level should be measured
and recorded at three to five minute intervals. Ideally, a steady flow rate
should be maintained that results in a stabilized water level (drawdown of 0.3
ft or less is desired).
6. Monitor indicator parameters (main indicator parameter for VOCs is DO)
during purging, monitor and record the field indicator parameters (turbidity,
temperature, specific conductance, pH, Eh and DO) at three to five minute
intervals. The well is considered stabilized and ready for sample collection
when the indicator parameters have stabilized for three consecutive readings
as follows:
(a)
(b)
(c)
(d)

+
+
+
+

0.1 for pH
3% for conductance
10 mv for redox potential
10% for DO and turbidity

7. Collect sample from dedicated or disposable tubing.
8. Remove any non-dedicated equipment from the well.
9. Secure all wells.
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10. Fill out the chain of custody per TGP #2.
11. At the end of the sampling day, coolers will be taped shut with the custodian’s
initials placed on custody seals at points of entry. Samples will be shipped
via overnight express to the contract laboratory for morning delivery, picked
up by courier or delivered directly to the laboratory by the field personnel at
the end of the sampling day.
12. All shipments of environmental samples, or other potentially hazardous
materials and all potentially dangerous goods, being sent via common carrier
(such as FedEx, UPS, or DHL) must be screened and authorized by
personnel who have current DOT and IATA training certification.
13. Contact with the laboratory will be made within 24 hours after each sampling
event to ensure that samples arrived safely and with proper integrity
preserved.

IV

References
U.S. Environmental Protection Agency Region II, Ground water Sampling
Procedure Low Stress (Low Flow) Purging and Sampling, March 1998.
ASTM D6771-02 - Standard Practice for Low-Flow Purging and Sampling for
Wells and Devices Used for Ground-Water Quality Investigations.
ASTM D5903-96 – Standard Guide for Planning and Preparing for a
Groundwater Sampling Event
ASTM D6634-01 - Standard Guide for the Selection of Purging and Sampling
Devices for Ground-Water Monitoring Wells
ASTM D4448-01 - Standard Guide for Sampling Ground-Water Monitoring Wells
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Field Equipment Checklist
Personal Protective Equipment (PPE)
Field Book
Safety Cones/Traffic Control Equipment
Monitoring Well Tools (sockets, keys, pry bar, etc.)
Decontamination Equipment
Sampling Equipment:
Control Box
Compressed Nitrogen Tank (if necessary)
Indicator Parameter Monitoring Equipment
Flow Cell
Interface Probe
Bailers
String/Cord
Calculator
Tubing
Sample packing/shipping container (generally a cooler provided by the
laboratory)
Sample labels (may be provided by the laboratory or generated by
EnviroTrac internally, e.g., via database label generator)
Chain of Custody form
Custody seals

I have tested the equipment listed above and have found it to be in
good working order.
Name:

Date/Time:

5 Old Dock Road, Yaphank, NY 11980 (631) 924-3001 Fax: (631) 924-5001 www.envirotrac.com
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Purpose
The purpose of this standard operating procedure is to formalize the process by
which EnviroTrac employees field classify soil samples with a complete,
accurate, and reproducible description of the soils we observe in split spoons,
excavations, etc.

II

Equipment






III

Field book
Soil handling equipment (e.g., spatula, trowel, spoon, knife, beaker, etc.,
should be stainless steel or non-reactive plastic)
Hand lens
Soil Classification Chart
Protective gloves

Procedure
1.

Color - Note the color of the soil first. Use Munsell Soil Color Charts
descriptions (14 Munsell colors are approximated on the Soil
Classification Chart).

2.

Grain Size - Identify if the soil is fine grained (> 50% fines) or coarse
grained (< 50% fines). Coarse grained is defined as Fine Sand through
Boulders, and does not pass a #200 sieve. Fines are defined as Silt and
Clay, and pass a #200 sieve. Perform field tests, as necessary or as
required. Size descriptions are as follow:

Description
Coarse:
Boulder
Cobble
Coarse Gravel
Fine Gravel
Coarse Sand
Medium Sand
Fine Sand

Grain Size
>12” (>30 cm)
3 - 12” (30 to 7.5 cm)
¾ - 3” (7.5 to 2.5cm)
0.19 - ¾” (2.5 cm to 2.5 mm)
0.079 - 0.19” (2.5 to 0.65 mm)
0.017 - 0.079” (0.65 to 0.25 mm)
0.0029 - 0.017” (0.25 to 0.075 mm)

Example
>Basketball-sized
Fist-sized to basketball-sized
Thumb-sized to fist-sized
Pea-sized to thumb-sized
Rock salt-sized to pea-sized
Sugar-sized to rock salt-sized
Flour-sized to sugar-sized

Fines:
Flour-sized and smaller Silt 0.0029 - 0.000079” (0.075 mm to 2m) No visible grains, gritty
Clay
<0.000079” (<2m)
No visible grains, smooth
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Group Symbol and Group Name - Use the appropriate ASTM D2488 flow chart
for inorganic fine-grained soil, organic fine-grained soil, or coarse-grained soil,
and determine the applicable Group Symbol and Group Name.
Fine-Grained Soil Group Symbols are:
Group Symbol
Inorganic:
CL
ML
CH
MH
Organic:
OL/OH

General Group Name
Lean CLAY
SILT
Fat CLAY
Elastic SILT
ORGANIC SOIL

Coarse-Grained Soil Group Symbols are:
Group Symbol
GW
GP
GM
GC
SW
SP
SM
SC

General Group Name
Well-graded GRAVEL
Poorly graded GRAVEL
Silty GRAVEL
Clayey GRAVEL
Well-graded SAND
Poorly graded SAND
Silty SAND
Clayey SAND

Per ASTM D2488, minor constituents (estimated to the nearest 5%) are
incorporated into the Group Names and visual description. See details on Soil
Classification Chart.
4. Additional Description - Additional descriptions, such as organic or unusual
odor, angularity, structure (laminated, lensed, etc.) should be noted.
5. Moisture Content - Moisture content is noted last. The descriptive terms to
be used to evaluate moisture content are as follow:
- Dry: Dry, absence of moisture, dry to touch
- Moist: Damp but no visible water
- Wet: Visible free water, usually soil is below the water table
6. Examples:
GM, Brown Silty GRAVEL; ~60% fine to coarse GRAVEL, ~25% Silt, ~10%
fine Sand, ~5% Clay, moist
CH, Green Fat CLAY with Gravel; ~80% green CLAY, ~20% fine Gravel,
moist

Document Created/Revised - August 2011

Technical Guidance Practice #30 – Soil Classification

Page 5 of 7

SP; Poorly Graded SAND; ~95% fine SAND, <5% medium Sand
7. When soil classification, field testing, and lab splits are completed, all
remaining soils should be properly disposed in accordance with EnviroTrac
and client waste handling procedures. At no time should any soil be removed
from the site.

IV

References
ASTM D2488-06 - Standard Practice for Description and Identification of Soils
(Visual-Manual Procedure)
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Field Book
Soil handling equipment
Hand lens
Soil Classification Chart
Protective Gloves

I have tested the equipment listed above and have found it to be in
good working order.
Name:

Date/Time:

5 Old Dock Road, Yaphank, NY 11980 (631) 924-3001 Fax: (631) 924-5001 www.envirotrac.com
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Purpose
The following guidance is to be utilized when conducting qualitative screening of
petroleum hydrocarbon impacted soils utilizing a portable Photo ionization
Detector (PID) or Flame Ionization Detector (FID). Refer to the EnviroTrac FSPs
for Soil Sample Classification (TGP #30) and Soil Sample Collection (TGP #32)
that precede the Headspace Screening Procedures.

II

Equipment





III

Field Book;
Glass soil screening jars;
Aluminum foil;
PID or FID

Procedure
1. Field instruments will be operated and calibrated to yield "total organic vapors" in
ppm (v/v) as benzene. PID instruments will be operated with a 10.0 eV (+/-)
lamp source. Operation, maintenance and calibration will be performed in
accordance with the manufacturer's specifications. For jar headspace analysis,
instrument calibration will be checked/adjusted no less than once every 10
analyses, or on a daily basis.
2. Obtain a representative sample and place in a clean glass 16 oz. jar, fill the jar
approximately half way. Immediately cover the jar opening with one or two
sheets of clean aluminum foil and subsequently apply screw cap to tightly seal
the jar. ZipLoc bags may be substituted for glass jars if appropriate regulatory
approval has been obtained.
3. Allow headspace development for at least 10 minutes. Moderately shake jar for
10 seconds both at the beginning and end of the headspace development period.
Where ambient temperatures are below 32F (OC) headspace development will
be done within a heated vehicle or building.
4. Subsequent to headspace development remove jar cap and puncture foil seal
with instrument sampling probe, to a point about one-half of the headspace
depth. Exercise care to avoid uptake of water droplets or soil particulates into
field screening meter. PIDs typically require the use of external dirt and moisture
filters.
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5. Be sure to allow the meter sufficient time to register a reading and record the
highest meter response as the jar headspace concentration. Using foil seal/probe
insertion method, maximum response may occur at high organic vapor
concentration or conditions of elevated headspace moisture, in which case
headspace data will be discounted.
6. Sample screening results are to be recorded in the project field book.

IV

References
Massachusetts Department of Environmental Protection Policy #WSC 400-89,
June 30, 1989.
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Field Equipment Checklist
Field Book
Glass soil screening Jars
Aluminum foil
PID or FID

I have tested the equipment listed above and have found it to be in
good working order.
Name:

Date/Time:

5 Old Dock Road, Yaphank, NY 11980 (631) 924-3001 Fax: (631) 924-5001 www.envirotrac.com
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Purpose
The purpose of this technical guidance practice is to formalize the process by
which soil samples are collected. This is not intended to assign procedures for
individual site sampling protocol, but rather, to provide a formalized approach to
the collection of soil samples once the sampling protocol is established by the
Project Manager and Client.
Soil sampling is performed for a number of reasons, including the determination
of contamination in soils, delineation of the nature and extent of contamination,
evaluation of the possibility of groundwater contamination, and for confirmatory
purposes following the removal of contaminated soil by excavation or other
means. Soils can be sampled at the surface or below the surface depending on
the type of information is required. Surficial soils typically include soil within what
is defined as the “A Horizon”. Subsurface soils are typically any soil below the “A
Horizon”. The procedures chosen for obtaining soil to be collected depend on
the purpose of the soil investigation.

II

Equipment
•
•
•
•
•
•
•
•
•
•
•
•

Personal Protective Equipment (PPE)
Field Book
Chain of Custody (For corresponding lab)
Photo ionization Detector (PID)
Decontamination Equipment
Tape Measure
GPS, if necessary (lat/long)
Appropriate sample container(s)
Soil handling equipment (e.g., spatula, trowel, spoon, knife, etc., should be
stainless steel or non-reactive plastic)
Cooler(s)
Ice
Nitrile gloves

Note: Our larger clients generally have contracted laboratories for all of their
analytical work. A cooler containing the appropriate number and type of sample
containers can and SHOULD be ordered from the laboratory after the site
sampling protocol is established.

Document Created/Revised - 3/25/10

Technical Guidance Practice #32 – Soil Sample Collection

III

Page 4 of 7

Procedures
Upon arrival at the site to be sampled, EnviroTrac field personnel must notify a
site representative of the work to be performed, complete the HASP pre-entry
briefing and associated protocols, and prepare to collect soil samples. Other
relevant Technical Guidance Procedures should also be reviewed (e.g.,
equipment decontamination, soil classification, jar headspace screening, etc.)
since other activities will likely occur prior to soil sample collection for laboratory
analysis. The following is a procedure for the collection of soil samples.
1. Put on a new pair of gloves for each sample taken in order to avoid cross
contamination.
2. Open the designated soil sample container.
3. Using a stainless steel, decontaminated soil handling device (e.g., spatula,
“T” handle trowel, spoon, etc.), pack soil sample into open container minimizing headspace.
4. Close lid tightly.
5. Affix completed sample label on sample container.
6. Copy sample label information into field book with respect to EnviroTrac
Technical Guidance Procedures for Field Book Data Entry and Chain of
Custody Preparation.
7. Place sample jar into cooler containing a sufficient amount of ice. Cooler
temperature shall be maintained at 40°F (4°C) or below. Be sure to stage
cooler in a safe place, out of the way from work activities and out of direct
sunlight.
8. Remove and dispose of sample gloves.
9. Repeat for every sample.
Some sampling protocol requires preservation of samples with methanol prior to
transportation to the contracted laboratory. State-specific protocols for collecting
and preserving soil samples with methanol or other methods should be followed
where applicable. In addition, all applicable Department of Transportation (DOT)
transporting and shipping requirements must be followed.
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References
ASTM D1452-80 - Standard Practice for Soil Investigation and Sampling by
Auger Borings
ASTM D4547-06 - Standard Guide for Sampling Waste and Soils for Volatile
Organic Compounds
ASTM D4700-91 - Standard Guide for Soil Sampling in the Vadose Zone
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Field Equipment Checklist
Personal Protective Equipment (PPE)
Field Book
Soil Sampling Equipment (stainless steel or non reactive plastic - spatula,
trowel, spoon, scale, En Core®, etc.)
Decontamination Equipment
Soil Screening Equipment
Soil Screening Equipment
Tape Measure
GPS, if necessary (Lat/Long)
Sample Containers/Chain of Custody

I have tested the equipment listed above and have found it to be in
good working order.
Name:

Date/Time:

5 Old Dock Road, Yaphank, NY 11980 (631) 924-3001 Fax: (631) 924-5001 www.envirotrac.com
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Purpose
The purpose of this technical guidance practice is to provide guidance for
planning and executing a slug test. A slug test is the instantaneous displacement
of water in a well and the subsequent recording of the change in displacement
over time as the water level recovers to static conditions. This method can be
used to provide order-of-magnitude estimates of the hydraulic conductivity (K) of
aquifer material immediately surrounding the test well screen. Additional
information is available in the references listed below.

II

Equipment












III

Personal Protective Equipment
Field book
Safety cones and all appropriate safety equipment
Tools to access wells
Slug generating equipment
Equipment to measure water level response during test
Laptop/handheld computer
Water level meter/interface probe
Well logs/construction of wells to be tested
Site historic water level data
Decontamination equipment

Procedure
1. The decision to perform a slug test must be made with the understanding of
how the resulting data will be applied to the site conceptual model. Slug tests
provide an order of magnitude estimate of aquifer K immediately surrounding
the screened portion of the well. This degree of accuracy may or may not be
adequate for incorporation into a site’s conceptual model. Additional methods
to obtain estimates of aquifer K are available including:





literature references based on soil/rock type
soil sample permeameter analysis
soil sample sieve analysis
pumping (drawdown) tests

2. Before any fieldwork or slug testing can be performed, the method for data
analysis, which will determine the procedure of the field-testing, must be
defined to ensure that all the appropriate dimensions and measurements are
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recorded. Details of the various data analytical techniques are available in the
references listed below.
3. The well to be used during the slug test must be selected after the data
analytical method is determined to ensure the appropriate aquifer conditions
(i.e. confined/unconfined aquifer, penetration of the aquifer by the well
screen, and the water column) exist within the test well. Review all site well
constructions logs to determine the most suitable test wells. Some sites may
not contain an existing well that is suitable for testing due to well diameter,
depth of penetration, screened intervals open to different water bearing
layers, etc. A new well may need to be designed and installed to obtain valid
data for the portion of the aquifer to be tested.
4. The test well must be adequately developed at least two weeks before
testing. A slug test is only representative of conditions near the test well and
may therefore be significantly influenced by near-well conditions such as
gravel pack, poor well development, and skin effects.
5. Slug generation may be achieved with a large variety of equipment including
solid pipe, a bailer and pneumatic pressure. Slug equipment should be
selected based on the desired testing results but must take into consideration
known or assumed aquifer hydraulic properties and well construction.
6. Select appropriate water level response measurement equipment (manual or
automatic) based on the desired testing results, assumed aquifer hydraulic
properties, and well construction. Standard data loggers commonly used
include In-Situ Mini-Troll and Solinst LT Levelogger.
7. Begin the aquifer test by measuring the water level within the testing well to
determine a reference static water level and any observable pre-test water
level fluctuations. If a down well logger is being utilized, allow enough time
for the water level in the well to reach equilibrium/static conditions after
installing the logger into the well. Ensure that the logger is installed deep
enough to remain submerged during the slug test.
8. Cause a water level displacement within the test well using a slug. The
displacement should be nearly instantaneous, yet should not cause
excessive turbulence or result in a “heaving” effected on the water column.
9. Measure water level recovery. The frequency of measurement during the
test will be dependent on the hydraulic conductivity of the aquifer material
being tested. Measure water levels at closely spaced intervals until the water
level has recovered to 70% of its static water level, then the length of time
between measurements may be increased until the test is complete.
Continue to measure the water level response until the testing well has
recovered to approximately 95% of its static water level. The observed
displacement in the well should be equal to the expected displacement based
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on the dimensions of the slug. Large discrepancies may be due to a slug
geometry that is incompatible with the test well, or water column “heaving”.
10. Multiple tests should be conducted on a single well using different slug
dimensions that result in different values of initial water displacement. Data
from these tests can be used to evaluate the validity of testing.
11. Before leaving the test well, field-verify the water level response data for
apparent anomalous recordings. Discuss data anomalies with project
hydrogeologist/project manager.
12. At the end of each test the date, time, well identification, slug generation
method and volume, inside diameter of the testing well, depth of testing well,
testing well water column thickness, length and depth of testing well screen,
and depth of water level response measuring point within the testing well,
must be included within the field notes.
12. Deactivate and remove all testing equipment from the well. Decontaminate
all testing equipment according to the EnviroTrac TGP#11 for equipment
decontamination.
13. Using the predetermined data analysis method, analyze the data to estimate
the hydraulic conductivity of the aquifer. Commercially available software
such as Aqtesolv® is available to streamline data analysis. A few test
analyses should be performed by “hand” calculations and compared to the
results determined from using automated software.
NOTE: Data collected from a rising head test is preferred to that of a falling
head test as the falling head test data can be influenced by well construction
across saturated and unsaturated soils.

IV

References
ASTM D4044-96 - Standard Test Method (Field Procedure) for Instantaneous
Changes in Head (Slug) Tests for Determining Hydraulic Properties of Aquifers.
Hvorslev, J.M., 1951, Time Lag and Soil Permeability in Groundwater
Observations,
Bulletin U.S. Corps of Engineers, Waterways Exp. Sta.,
Vicksburg, MS.
Butler, J.J., 1997, The Design, Performance, and Analysis of Slug Tests, CRC
Press, LLC
EPA SOP #2046, 1994 – Slug Tests
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Hamilton, T. and F. Li, ( ), A Nitrogen Slug Permeability Testing System.
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Field Equipment Checklist
Personal Protective Equipment (PPE)
Field Book
Safety cones and all appropriate safety equipment
Tools to access wells
Slug generating equipment
Equipment to measure water level response during test
Laptop/handheld computer
Water level meter/interface probe
Well logs/construction details of wells to be tested
Site historic water level data
Decontamination equipment

I have tested the equipment listed above and have found it to be in
good working order.
Name:

Date/Time:

5 Old Dock Road, Yaphank, NY 11980 (631) 924-3001 Fax: (631) 924-5001 www.envirotrac.com
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PURPOSE

The purpose of the Investigation Derived Waste Plan (IDWP) is to classify waste streams that
will be generated during the remedial investigation and to address the handling, storage and
disposal of these wastes. The IDWP is intended to provide procedures to ensure that waste
management activities conducted during the project comply with applicable regulatory
requirements. Samples previously analyzed from this Site indicate that groundwater is
impacted with chloroform, 1,1-dichloroethene, cis-1,2,dichloroethene, 1,1-dichloroethane,
methylene chloride, tetrachloroethene, 1,1,1-trichloroethane, trichloroethene, and vinyl chloride..
2.0

WASTE TYPES

Materials that may become IDW include:
•
•

•
•
•

2.1

personal protective equipment including disposable coveralls, gloves, booties, respiratory
cartridges, splash suits, etc.,
disposable equipment including plastic ground and equipment covers, aluminum foil, conduit
pipe, sample tubing, broken or unused sample containers, sample container boxes, tape,
etc.,
groundwater from well development or purging,
cleaning fluids such as spent solvents and wash water, and
packing and shipping materials.
Solid Waste

Solid waste needing to be containerized will be placed in DOT-specified 55-gallon drums or
similar DOT-approved containers (e.g. roll-off boxes). Used personal protection equipment (e.g.
disposable gloves, Tyvek suits), and disposable equipment (e.g. plastic baggies, tubing, filters)
will be drummed. The following minimum guidelines apply:
•
•
•

Drums containing purge water/decontamination water will clearly be labeled and marked
non-hazardous.
After decontamination, protective clothing and used disposable sampling equipment will be
drummed together and separated from other liquid and solid wastes.
PPE will be disposed of along with other waste generated at the Site.

At each sample location, a sufficient quantity of 55-gallon drums will be available to contain,
liquid and other (PPE equipment, etc.) waste materials. Each drum will be properly labeled with
the type of waste and date of accumulation. The drums will be sealed after use. At each
location, drums will be stored in the controlled work zone to minimize contact.
When characterization activities are completed at each location, or at the end of the day if
activities occurred at only one location, the drums will be moved to a temporary staging area for
testing prior to final disposition.
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Liquid Waste - Well Development, Well Purge, Excess Groundwater from Sampling,
Decontamination Rinse Water

Liquid waste refers to monitor well purge/development water, excess sampling water and
decontamination fluids. The following minimum guidelines apply:
•

•

•

3.0

Well development and purge water will be contained separately from protective clothing or
other solid waste. Water from different wells may be mixed; however, proper documentation
must be maintained.
Decontamination water, which includes decontamination fluids, such as acetone or nitric
acid, should not be containerized with well purge/development water. Decontamination
water will be stored in a drum lined with polyethylene to prevent corrosion.
Steam cleaning rinseate will be contained separately from other liquids.
ON-SITE HANDLING

All filled or partially filled drums must be properly closed, sealed, labeled, staged and removed
from the site before demobilizing. Labels will include the following minimum information:
•
•
•
•
•

Container number
Container contents
Origin (source area including individual boreholes, wells, etc.)
Date that accumulation began
Date that accumulation ended

When laboratory results are received, drum labels will be completed or revised to indicate the
hazardous waste constituents in compliance with 40 CFR, Part 262, Subpart C and Appendix G
to 10 CFR Part 20.
If storage is anticipated in excess of two weeks, the drums will be covered with a wind resistant
cover such as a plastic or polyethylene tarp
4.0

DRUM DISPOSAL

Drummed wastes will be transported off-site to a hazardous waste disposal facility. Hazardous
solids that are not subject to the Land Disposal Restrictions (LDR) will be sent to an approved
Subtitle D licensed facility. Hazardous solids subject to LDR must be treated prior to disposal in
a Class C facility. Off-site treatment will likely be required. Drummed hazardous liquid waste
may also be treated.
5.0

DRUM REMOVAL

Drum removal will be performed by subcontractors holding appropriate licenses/permits
approved by federal and state authorities to transport hazardous and/or residual materials. In
most cases, the various categories of waste will be transported to one of several destinations.
EnviroTrac personnel are responsible for ensuring that the wastes are properly characterized
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and transported to an approved facility. Shipping documents and waste manifests will be
signed by the PADEP Regional Project Manager (RPM).
6.0

DOCUMENTATION

Copies of sampling plans, analytical results, and disposal documents (hazardous waste
manifests, shipping documents, etc.) will be retained by EnviroTrac in the project file. The
disposal documentation file will be provided to PADEP when the project is closed out.
7.0

SUBCONTRACTOR PROCUREMENT

EnviroTrac will solicit bids from a minimum of three qualified disposal facilities including
companies that qualify as Small Diverse Businesses (SDBs). For waste disposal facilities,
EnviroTrac will provide PADEP with the proposed list of bidders and the bid specifications for
approval prior to sending the bids to proposed bidders. To solicit bids, EnviroTrac will prepare
bid packages that will include a scope of work, specifications, bid forms and instructions to
bidders. EnviroTrac will evaluate the bids for technical quality, responsiveness, soundness of
approach, health and safety, cost and insurance requirements. A bid abstract will be prepared
that will be provided to PADEP’s RPM along with the Subcontractor Approval Request and
copies of the bids and solicitation documents. Following PADEP approval, EnviroTrac will issue
work orders and/or purchase orders to selected subcontractors/vendors for the scope of work
and contracted amount specified in the bid.
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APPENDIX D
COST ESTIMATE

APPENDIX D
COST ESTIMATE SUMMARY

CBS Vanport/VTMA Site

Task

Task 1000, Project Management

Vanport Township
Beaver County, Pennsylvania
GTAC6-5-176
SAP No. 400018576
Contractor's Contractor's
Labor
Equipment
Materials
ODCs

Subcontractors Task Total

$18,517.45

$0.00

$0.00

$0.00

$0.00

$18,517.45

Task 1010, Work Plan

$2,500.00

$0.00

$0.00

$0.00

$0.00

$2,500.00

Task 1040, Procurement

$1,957.04

$0.00

$0.00

$0.00

$0.00

$1,957.04

Task 1701, Project Status Reports

$2,349.72

$0.00

$0.00

$0.00

$0.00

$2,349.72

Task 2000, Data Evalution/Validation

$4,350.20

$0.00

$0.00

$50.00

$0.00

$4,350.20

$29,723.12

$0.00

$0.00

$0.00

$0.00

$29,723.12

Task 2070, End of Project Report

$4,997.64

$0.00

$0.00

$50.00

$0.00

$5,047.64

Task 2071, Letter Reports

$5,711.12

$0.00

$0.00

$0.00

$0.00

$5,711.12

Task 2200, Project Meetings
Task 3011, Soil Sampling
Task 3012, Groundwater and Stream Sampling
Task 3030, Monitoring Point Installation

$3,156.24

$250.00

$0.00

$0.00

$0.00

$3,406.24

$4,420.90

$770.00

$0.00

$750.00

$6,000.00

$11,940.90

$10,226.20

$4,050.00

$200.00

$1,200.00

$0.00

$15,676.20

$4,197.84

$1,525.00

$0.00

$0.00

$14,500.00

$20,222.84

Task 3040, Geophysical Investigations

$1,376.80

$250.00

$0.00

$0.00

$6,000.00

$7,626.80

Task 3050, Aquifer Testing

$5,224.92

$500.00

$0.00

$700.00

$0.00

$6,424.92

$987.40

$375.00

$0.00

$0.00

$3,670.00

$5,032.40

Task 4100, Site Preparation

$7,889.86

$1,250.00

Task 4160, Site Restoration

$5,367.12

$750.00

Task 2010, Fate and Transport Modeling

Task 4020, Waste Transportation & Disposal

Task 4210, System Evaluations
Sum of Unit Costs
BID AMOUNT TOTAL

$16,301.72

$500.00

$129,255.29

$10,220.00

$780.00 $12,088.00

$0.00

$22,007.86

$0.00

$9,942.12

$0.00

$0.00

$17,811.72

$1,990.00 $18,663.00

$30,170.00

$0.00

$3,825.00

$1,010.00

$190,248.29
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Estimate Detail -Task 1000 - PM

ESTIMATE DETAILS
H
C
C
Item #
H
P-4
P-3

Task 1000, Project Management
Project Status Reporting, Liaison with PADEP, Project Coordination, Budget Management, and Meetings
Task Description
Labor
Technical Manager
Project Manager/ Senior Project Manager

H

Contractors Equipment

H

Contractors Materials

H

ODCs

H

Subcontractors

ST

TASK SUBTOTAL

2018-01-17 GTAC - CBS Vanport - Cost Estimate.xlsx

Name (If Known)

Jason Kronenwetter
Paul Yesconis

Comments

Units

UOM

85.00
hr
60.00
hr
Labor Total

Rate

Total

148.93
97.64

12,659.05
5,858.40
18,517.45

Equipment Total

0.00

Materials Total

0.00

ODC Total

0.00

Subcontractor Total

0.00

$18,517.45

1/17/2018 1:50 PM

Estimate Detail -Task 1010 - Work Plan

ESTIMATE DETAILS
H
C
C
C
Item #
H
P-4
P-3
T-1

Task 1010, Work Plan
Work Plan & Cost Estimate Preparation - Cost not-to-exceed $7,500. Cost Not to exceed $7,500.00. $5,000 was originally approved for Work
Plan Development. $2,500 is requested due to two site visits and complex scope of work.
Task Description
Labor
Technical Manager
Project Manager/ Senior Project Manager
Project Specialist

H

Contractors Equipment

H

Contractors Materials

H

ODCs

H

Subcontractors

ST

TASK SUBTOTAL

2018-01-17 GTAC - CBS Vanport - Cost Estimate.xlsx

Name (If Known)

Jason Kronenwetter
Paul Yesconis
Lynn Crock

Comments

Units

UOM

8.00
hr
80.00
hr
10.00
hr
Labor Total

Rate

Total

131.18
86.90
41.84
2,500.00

Equipment Total

0.00

Materials Total

0.00

ODC Total

0.00

Subcontractor Total

0.00

$2,500.00

1/17/2018 1:50 PM

Estimate Detail -Task 1040 - Procurement

ESTIMATE DETAILS
H
C
C
C
Item #

Task Description

H
P-3
T-1

Labor
Senior Geologist
Project Specialist

Task 1040, Procurement
Subcontrator Approvals and Coordination of up to four subcontractors.

H

Contractors Equipment

H

Contractors Materials

H

ODCs

H

Subcontractors

ST

TASK SUBTOTAL

2018-01-17 GTAC - CBS Vanport - Cost Estimate.xlsx

Name (If Known)

Paul Yesconis
Lynn Crock

Comments Units

UOM

16.00
hr
8.00
hr
Labor Total

Rate

Total

97.64
49.35

1,562.24
394.80
1,957.04

Equipment Total

0.00

Materials Total

0.00

ODC Total

0.00

Subcontractor Total

0.00

1,957.04

1/17/2018 1:50 PM

Estimate Detail -Task 1701 - Status Reports

ESTIMATE DETAILS
H
C
C
C
Item #

Task Description

H
P-3
T-1

Labor
Senior Geologist
Project Specialist

Task 1701, Project Status Reports
Submit Montlhly Project Status Reports and Project Cost Analysis

H

Contractors Equipment

H

Contractors Materials

H

ODCs

H

Subcontractors

ST

TASK SUBTOTAL

2018-01-17 GTAC - CBS Vanport - Cost Estimate.xlsx

Name (If Known)

Paul Yesconis
Lynn Crock

Comments Units

UOM

18.00
hr
12.00
hr
Labor Total

Rate

Total

97.64
49.35

1,757.52
592.20
2,349.72

Equipment Total

0.00

Materials Total

0.00

ODC Total

0.00

Subcontractor Total

0.00

2,349.72

1/17/2018 1:50 PM

Estimate Detail -Task 2000 - Data Eval-Val

ESTIMATE DETAILS
H
C
C
C

Item #
H
P-4
P-3
P-2
P-2
T-1

Task 2000, Data Evalution/Validation
EnviroTrac will evaluate the data collected during the investigation relative to characterization of the site and sources to determine
thenature and extent of contamination. Analytical data acquired during the investigation will be compared to Act 2 standards. Data tables
will be prepared to summerize analytical results and exceedances. The data willbe used to identify, quantify,a nd delineate COCs in
various environmental media. Groundwater contour maps and isoconcentration maps will be prepared to illustrate groundwater flow and
the extent of impacts.
Task Description
Labor
Principal Geologist
Senoir Geologist
Staff Scientist/ Project Scientist
GIS Specialist/Project Specialist
Project Specialist

H

Contractors Equipment

H

Contractors Materials

H

ODCs

H

Subcontractors

Name (If Known)

Jason Kronenwetter
Paul Yesconis
Dave Vandevort
Liz Taccone
Lynn Crock

Comments

Units

UOM

Data Review 8.00
hr
Data Evaluation 16.00
hr
Data Tabulation 8.00
hr
Figure Preparation 12.00
hr
Data Validation 8.00
hr
Labor Total

Rate

Total

148.93
97.64
61.64
59.05
49.35

1,191.44
1,562.24
493.12
708.60
394.80
4,350.20

Equipment Total

0.00

Materials Total

0.00

ODC Total
Subcontractor Total

ST

TASK SUBTOTAL

2018-01-17 GTAC - CBS Vanport - Cost Estimate.xlsx

0.00
0.00

4,350.20

1/17/2018 1:50 PM

Estimate Detail -Task 2010 - F&T Modeling

ESTIMATE DETAILS
H
C
C
C
Item #
H

Task 2010, Fate and Transport Modeling
Construct a numerical ground water model and complete fate and transport model simulations for TCE in groundwater. Process GIS files for importing to modeling
GUI. Process modeling output file for data visualization. Complete ground water modeling report.
Task Description

Name (If Known)

Labor

P-4

Principal Geologist

Jason Kronenwetter

P-3
P-2

Project Manager/ Senior Project Manager
Staff Scientist/ Project Scientist

Kennneth Hayes
Dave Vandervort

P-1
T-1

GIS Specialist/Project Specialist
Project Specialist

Matt Diaz
Lynn Crock

H

Contractors Equipment

H

Contractors Materials

H

ODCs

H

Subcontractors

Comments

Units

UOM

Rate

Total

Model and documentation review

12.00

hr

148.93

1,787.16

Hydrogeologic data revew.
Construct ground water model,
F&T simulatioins, and reporting

180.00

hr

117.15

21,087.00

Data review/processing
Process and generate output
files for GUI input. Process
modeling output files into GIS for
data visualization
File/data processing

32.00
64.00

hr
hr

64.55
59.05

2,065.60
3,779.20

hr

41.84

1,004.16
29,723.12

24.00
Labor Total
Equipment Total

0.00

Materials Total

0.00

ODC Total

0.00

Subcontractor Total
ST

TASK SUBTOTAL
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0.00

29,723.12

1/17/2018 1:50 PM

Estimate Detail -Task 2070 - End of Proj. Rpt

ESTIMATE DETAILS
H
C
C
C
Item #
H
P-4
P-3
P-2
P-2
T-1

Task 2070, End of Project Report
Draft End of Project Report and submit to Department for Review. Draft and submit Final End fo Project Report

Task Description
Labor
Principal Geologist
Senior Geologist
Staff Scientist/ Project Scientist
GIS Specialist/Project Specialist
Project Specialist

H

Contractors Equipment

H

Contractors Materials

Name (If Known)

Jason Kronenwetter
Paul Yesconis
Dave Vandevort
Elizabeth Taccone
Lynn Crock

Comments

Technical Review
Draft Report/PG Report Review
Draft Report
Draft Figures/Data Input
Report Review & Transmittal

Units

4.00
16.00
32.00
8.00
8.00
Labor Total

UOM

Rate

Total

hr
hr
hr
hr
hr

148.93
97.64
61.64
59.05
49.35

595.72
1,562.24
1,972.48
472.40
394.80
4,997.64
0.00

Equipment Total
Cost
Materials Total
H
OPTE
H

ODCs
Freight / Courier / Delivery

1.00
ODC Total

ea

TASK SUBTOTAL
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50.00
50.00

Cost

Subcontractors
Subcontractor Total

ST

0.00
Cost
50.00

0.00

5,047.64

1/17/2018 1:50 PM

Estimate Detail -Task 2071 - Letter Reports

ESTIMATE DETAILS
H
C
C
C
Item #
H
P-4
P-3
P-2
P-2
T-1

Task 2071, Letter Reports
Draft and submit two Letter Reports to report progress of the site characterization activities and Remediation System Evaluations

Task Description
Labor
Principal Geologist
Senior Geologist
Staff Scientist/ Project Scientist
GIS Specialist/Project Specialist
Project Specialist

H

Contractors Equipment

H

Contractors Materials

H

ODCs

H

Subcontractors

Name (If Known)

Jason Kronenwetter
Paul Yesconis
Dave Vandevort
Elizabeth Taccone
Lynn Crock

Comments

Technical Review
Draft Report/PG Report Review
Draft Report
Draft Figures
Report Review & Transmittal

Units

8.00
16.00
32.00
8.00
8.00
Labor Total

UOM

Rate

Total

hr
hr
hr
hr
hr

148.93
97.64
65.32
59.05
49.35

1,191.44
1,562.24
2,090.24
472.40
394.80
5,711.12
0.00

Equipment Total
Cost
Materials Total

0.00
Cost

ODC Total
Subcontractor Total
ST

TASK SUBTOTAL
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0.00
Cost
0.00

5,711.12

1/17/2018 1:50 PM

Estimate Detail -Task 2200 - Project Meetings

ESTIMATE DETAILS
H
C
C
C
Item #

Task 2200, Project Meetings
Costs for up to two Projects Meetings to dicuss project milestones and plan field activities (i.e., scope potential well locations)

Task Description

H
P-4
P-3
T-1

Labor
Principal Geologist
Project Manager/ Senior Project Manager
Project Specialist

H
C-4

Contractors Equipment
4WD Pickup Truck

H

Contractors Materials

H

ODCs

H

Subcontractors

Name (If Known)

Jason Kronenwetter
Paul Yesconis
Lynn Crock

Comments

Units

UOM

12.00
hr
12.00
hr
4.00
hr
Labor Total

Rate

Total

148.93
97.64
49.35

1,787.16
1,171.68
197.40
3,156.24

125.00
2.00
dy
Equipment Total
Materials Total
ODC Total
Subcontractor Total

ST

TASK SUBTOTAL
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250.00
250.00
0.00
0.00
0.00

3,406.24

1/17/2018 1:50 PM

Estimate Detail -Task 3011 Soil Sampling

ESTIMATE DETAILS
H
C
C
C
Item #
H

Task 3011, Soil Sampling
Conduct soil samples at 16 soil boring locations via direct push. Collect required sampes to delineate soil impacts. Prepare soil boiirng logs. Laboratory
coordination. Cost includes time, materials anddrilling subcontractor costs. Conduct four test pits in areas of concern.
Task Description

Name

Labor

P-3

Senior Geologist

Paul Yesconis

P-2
T-2

Senior Scientist
Senior Environmental Technician

Dave Vandevort
Shawn Kerr

H
C-4
C-6

Contractors Equipment
4WD Pickup Truck
Photo Ionization Detector

H

Comments

Coordinate Sampling Activites,
subcontractor coordination
Soil Boring Oversight/ Sample Prep/
Coordinate sampling activities
Equipmetn Operator

Units

UOM

Rate

Total

6.00

hr

97.64

585.84

hr
hr

65.32
69.97

3,135.36
699.70
4,420.90

4.00
dy
3.00
dy
Equipment Total

125.00
90.00

500.00
270.00
770.00

48.00
10.00
Labor Total

Contractors Materials
Materials Total

H
OPTE

ODCs
Excavator Rental

Estimated

H
SPTE

Subcontractors
Sub - Well Driller

Direct Push Drilling

ST

TASK SUBTOTAL
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750.00
ODC Total

0.00
ea

1.00
ea
Subcontractor Total

1.00

750.00
750.00

6,000.00

6,000.00
6,000.00

11,940.90

1/17/2018 1:50 PM

Estimate Detail -Task 3012 Groundwater Sampling

ESTIMATE DETAILS
H
C
C
C
Item #
H

Task 3012, Groundwater and Stream Sampling
Conduct two rounds of groundwater moniting from all forty (40) CBS and DER monitoring well wells. Collect two rounds of surface water and sediment
samples form Two Mile Run. Conduct sampling of the six VTMA public supply wells.Wells will be purged and sampled via low flow sampling.
Task Description

Name

Labor

P-3

Senior Geologist

Paul Yesconis

T-2

Senior Environmental Technician

Shawn Kerr

P-2
T-1

Project Scientist
Project Manager Assistant

Liz Taccone
Lynn Crock

H
C-4
C-11
C-12
C-16
C-22

Contractors Equipment
4WD Pickup Truck
Flow Through Cell
Water Quality Meter
Interface Probe (300')
Peristaltic Sampling Pump

H
M-12

Contractors Materials
Polyethylene tubing (3/8" ID)

H
OPTE

ODCs
Well Sampling Equipment

H

Comments

Units

UOM

Rate

Total

Coordinate Field Sampling Activites

8.00

hr

97.64

781.12

Sample Preperation, well and stream
sampling, sample preperation

72.00

hr

69.97

5,037.84

Sample Preperation, well and stream
sampling, sample preperation

72.00

hr

58.47

4,209.84

4.00
Labor Total

hr

49.35

197.40
10,226.20

12.00
12.00
12.00
12.00
2.00
Equipment Total

dy
dy
dy
dy
dy

125.00
25.00
120.00
60.00
45.00

1,500.00
300.00
1,440.00
720.00
90.00
4,050.00

500.00
Materials Total

ea

0.40

200.00
200.00

100.00
ODC Total

ea

12.00

1,200.00
1,200.00

Data Review

QED Micropurge controller

Subcontractors
Subcontractor Total

ST

TASK SUBTOTAL
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0.00

15,676.20

1/17/2018 1:50 PM

Estimate Detail -Task 3030 Well Installation

ESTIMATE DETAILS
H
C
C
C
Item #
H

Task 3030, Monitoring Point Installation
Conduct on-site meeting with EnviroTrac and PADEP to determine final well locations. Install four 2-inch groundwater monitoring wells to
approximately 35 feet bgs. Wells will be completed as stick ups. The wells will developed approximetely 5 days after well installation. Soil
samples will be collected if impacted soil is encountered during drilling.
Task Description
Name
Comments
Units
UOM
Rate
Total
Labor

P-3

Senior Geologist

Paul Yesconis

P-2

Field Supervisor

Dave Vandevort

T-1

Technician

Diane Webb

H
C-4
C-6
C-15
C-18
C-23
A-2

Contractors Materials

H

ODCs

ST

12.00

hr

97.64

1,171.68

40.00

hr

65.32

2,612.80

8.00

hr

51.67

413.36

Labor Total
Contractors Equipment
4WD Pickup Truck
Photo Ionization Detector
Interface Probe (100')
Grundfus Redi-Flo 2, 150 ft
Generator (up to 4 kw)
Survey Equipment - Transit

H

H
SPTE
SPTE

On-site Meeting, Coordinate
Drilling Activities and
Drilling Preparation/Drilling
Oversight/Well log
Oversee Survey & Well
Development

Subcontractors
Sub - Surveyor (Licensed)
Drilling Subocntractor

TASK SUBTOTAL

2018-01-17 GTAC - CBS Vanport - Cost Estimate.xlsx

5.00
dy
5.00
dy
2.00
dy
1.00
dy
1.00
dy
1.00
#REF!
Equipment Total

Estimated
HAD Drilling Quote

4,197.84
125.00
90.00
50.00
225.00
95.00
30.00

625.00
450.00
100.00
225.00
95.00
30.00
1,525.00

Materials Total

0.00

ODC Total

0.00

1.00
dy
1,500.00
1.00
ea
13,000.00
Subcontractor Total

1,500.00
13,000.00
14,500.00

20,222.84

1/17/2018 1:50 PM

Estimate Detail -Task 3040 - Geophysical Inv

ESTIMATE DETAILS
H
C
C
C
Item #

Task 3040, Geophysical Investigations
Conduct Geophysical Investigation (EM31) in the Beaver Sand Quarry. Approximte area of survey is approximately 3.75 acres. Geophyiscal subcontractor will
provide a report detialing the results of the survey.
Task Description

Name (If Known)

Comments

H
P-3

Labor
Senior Geologist

Paul Yesconis

Field Coordination

P-2

Senior Environmental Technician

Dave Vandevort

Oversee Geophysical Investigation

H
C-4

Contractors Equipment
4WD Pickup Truck

H

Contractors Materials

H

ODCs

H
SPTE

ST

Subcontractors
Sub - Geophysical Survey

TASK SUBTOTAL
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EM-31 Survey

Units

UOM

Rate

Total

4.00

hr

97.64

390.56

hr

61.64

986.24
1,376.80

2.00
dy
Equipment Total

125.00

250.00
250.00

16.00
Labor Total

Materials Total

0.00

ODC Total

0.00

6,000.00
ea
Subcontractor Total

1.00

6,000.00
6,000.00

7,626.80

1/17/2018 1:50 PM

Estimate Detail -Task 3050 - Aquifer Testing

ESTIMATE DETAILS
H
C
C
C
Item #

Task 3050, Aquifer Testing
Perform slug test on up to four of the groundwater monitoring installed within the quarry. Data from the testing will be incorporated into the groundwater Fate &
Transport modeling. Installation and monitoring of data loggers.
Task Description

Name (If Known)

H
P-3

Labor
Senior Geologist

Paul Yesconis

T-2

Senior Environmental Technician

Dave Vandevort

H
C-4

Contractors Equipment
4WD Pickup Truck

H

Comments

Coordinate Field
, Activities
p
,
Slug Testing, Slug Results, data logger
monitoring, PennDOT records review,

Units

UOM

Rate

Total

3.00

hr

97.64

292.92

hr

61.65

4,932.00
5,224.92

4.00
dy
Equipment Total

125.00

500.00
500.00

80.00
Labor Total

Contractors Materials
Materials Total

H
OPTE
H

ODCs
Field Equipment

Slug Testing Equipment

175.00
ODC Total

ea

4.00

700.00
700.00

Subcontractors
Subcontractor Total

ST

0.00

TASK SUBTOTAL
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0.00

6,424.92

1/17/2018 1:50 PM

Estimate Detail -Task 4020 - Waste T&D

ESTIMATE DETAILS
H
C
C
C
Item #

Task 4020, Waste Transportation & Disposal
Disposal of IDW. Estimated 12 drums of soil, 16 drums of water, and 3 drums of PPE.

Task Description

Name (If Known)

H
P-3

Labor
Senior Geologist

Paul Yesconis

T-2

Sr Environmental Tech

Shawn Kerr

H
C-4

Contractors Equipment
4WD Pickup Truck

H

Contractors Materials

H

ODCs

H
SPTE
SPTE
SPTE
SPTE

ST

Subcontractors
Sub - Disposal Transportation
Sub - Disposal - Soil Drum
Sub - Disposal - Water Drum
Sub - Disposal - PPE & Debris

TASK SUBTOTAL

2018-01-17 GTAC - CBS Vanport - Cost Estimate.xlsx

Comments

Coordination
Coordinate waste disposal, oniste to meet
waste contractor

Units

UOM

Rate

Total

2.00

hr

97.64

195.28

hr

66.01

792.12
987.40

3.00
dy
Equipment Total

125.00

375.00
375.00

12.00
Labor Total

Materials Total

0.00

ODC Total

0.00

500.00
dy
3.00
70.00
ea
12.00
70.00
ea
16.00
70.00
dy
3.00
Subcontractor Total

1,500.00
840.00
1,120.00
210.00
3,670.00

5,032.40

1/17/2018 1:50 PM

Estimate Detail -Task 4100 - Site Preparation

ESTIMATE DETAILS
H
C
C
C
Item #
H

Task 4100, Site Preparation
Clear and grub quarry bottom. Install access road to bottom of quarry (12 feet wide by 250 feet long). Install gate to limit access to quarry,

Task Description

Name (If Known)

Labor

P-3

Senior Geologist

Paul Yesconis

T-2

Sr Environmental Tech

Shawn Kerr

T-1

Staff Engineer

Zach Berman

H
C-4

Contractors Equipment
4WD Pickup Truck

H
M-1

Contractors Materials
55-gallon steel drum

H
OPTE
OPTE
OPTE
H

Comments

Units

UOM

Rate

Total

Coordination of Field Activites/Oversight of
field activities

24.00

hr

97.64

2,343.36

Field Activities, Field Preparation,
equipment operation
Field Activities, Field Preparation,
equipment operation

50.00

hr

66.01

3,300.50

50.00

hr

44.92

2,246.00

Labor Total

ODCs
Security Gate and Installation
Equipment Rental
Stone and Delivery

14 ft. Bar Gate to Rrestrict Access
Skid Steer with Brush Hog/ Loader
Beaver Concrete & Supply

7,889.86

10.00
dy
Equipment Total

125.00

1,250.00
1,250.00

12.00
ea
Materials Total

65.00

780.00
780.00

2,000.00
1,000.00
31.80

2,000.00
5,000.00
5,088.00
12,088.00

1.00
5.00
160.00
ODC Total

ea
dy
tons

Subcontractors
Subcontractor Total

ST

TASK SUBTOTAL

2018-01-17 GTAC - CBS Vanport - Cost Estimate.xlsx

0.00

22,007.86

1/17/2018 1:50 PM

Estimate Detail -Task 4160 - Site Restoration

ESTIMATE DETAILS
H
C
C
C
Item #

Task 4160, Site Restoration
Restore quarry site to previous condition including: abandonment of monitoring wells, removal of roadway and area revegetated, and removal of security gate.

Task Description

Name (If Known)

H
P-3

Labor
Senior Geologist

Paul Yesconis

T-2

Senior Environmental Technician

Shawn Kerr

T-1

Staff Engineer

Zach Berman

H
C-4

Contractors Equipment
4WD Pickup Truck

H

Comments

Workscope Meetings/Field Coordination
Field Activities, Field Preparation, Well
Abandonment, roadway removal
Field Activities, Field Preparation, Well
Abandonment, roadway removal

Units

UOM

Rate

Total

8.00
40.00

hr
hr

97.64
61.35

781.12
2,454.00

40.00

hr

53.30

2,132.00

Labor Total

5,367.12

6.00
dy
Equipment Total

125.00

Contractors Materials
Materials Total

H
OPTE
OPTE
OPTE

ODCs
Topsoil
Equipment
Field Supplies

H

Subcontractors

Bentonite

20.00
1,000.00
15.00
ODC Total

ea
dy
ea

Subcontractor Total
ST

750.00
750.00

TASK SUBTOTAL
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0.00
30.00
3.00
15.00

600.00
3,000.00
225.00
3,825.00
0.00

9,942.12

1/17/2018 1:50 PM

Estimate Detail -Task 4210 - System Evaluations

ESTIMATE DETAILS
H
C
C
C
Item #

Task 4210, System Evaluations
Evalaution and assessment of the VTMA air stripper towers and evaluate the utility of upgrades or operational alternatives. Evaluation and assess the adequacy of
Beaver Plant pump and treatment system. Evaluate remedial options of the CBS Beaver Plant based on historical soil and groundwater sample results. Conduct
Sampling of both treatment systems to evalute system performance and recommendations. Perform Capture Zone Analysis.
Task Description
Name (If Known)
Comments
Units
UOM
Rate
Total

H
P-4

Labor
Principal Geologist

Jason Kronenwetter

P-3

Senior Geologist

Paul Yesconis

P-4

Principal Geologist

Kevin Toth

Remedial Option Evaluation
Coordinatin of Site Visits with VTMA and
CBS consultants for inspections, Pump and
Treat System Evalution, Groundwater
Capture Zone Analysis
System Evaluation and Recommendations
for VTMA Air strippers

P-3

Senior Engineer

James Wilkinson

Perform field Audit of VTMA Air Strippers

H
C-4

Contractors Equipment
4WD Pickup Truck

H

24.00
60.00

hr
hr

148.93
97.64

3,574.32
5,858.40

20.00

hr

147.37

2,947.40

30.00

hr

130.72

3,921.60

Labor Total

16,301.72

4.00
dy
Equipment Total

125.00

Contractors Materials
Materials Total

H
OPTE
OPTE
H

ODCs
Travel - Transporatation
Travel - Lodging & Meals

Ice for samples

1.00
3.00
ODC Total

dy
ea

0.00
500.00
170.00

500.00
510.00
1,010.00

Subcontractors
Subcontractor Total

ST

500.00
500.00

TASK SUBTOTAL
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0.00

17,811.72

1/17/2018 1:50 PM

LABOR ESTIMATE
CBS Vanport
Beaver County
GTAC6-5-176

PgM
Task #

PM

P4

P3

P-1

P2

T2

T1

TOTALS

Task Name

1000 Project Management

85

60

145

1010 Project Planning (Work Plan)

0

1040 Procurement

16

1701 Status Reports

8

18

2000 Data Evaluation / Validation
2010 F&T Modeling

8

16

20

24

12

30

8

52

12

180

32

2070 Reporting

4

16

40

2071 Letter Reports

8

16

32

56

12

12

46

2200 Project Meetings

288
8

68
24

3011 Soil Sampling

6

40

3012 Groundwater Sampling

8

72

3030 Well Installation

64

72

4

12

40

3040 Geophysical Investigation

4

16

3050 Aquifer Testing

3

60

4020 Waste T&D

2

12

4100 Site Preparation

24

50

50

124

4160 Site Restoration

8

40

40

88

174

138

1392

4210 System Evaluation
TOTALS

1000 Project Management Hours
Staff Hours =
PM %

85
145
1247
0.116

60

44

90

88

431

8

156
60
20
63
14

134
352

64

