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1 Introduction

This Interim Measures Work Plan for Monitoring Wells 125d and 126d has been prepared on
behalf of the United States (U.S.) Army to further remedial activities at Fort George G. Meade
(FGGM), Maryland. This Interim Measures Work Plan has been prepared, and the planned
Interim Measure will be performed, under the Unilateral Administrative Order (Order) issued to
the U.S. Department of the Army (Army) on 27 August 2007 by the U.S. Environmental
Protection Agency (USEPA) Region lll. The scope for this project is also based on the Interim
Measure Required letter from the USEPA to FGGM dated 29 January 2009 (Appendix A).

This Interim Measures Work Plan presents the U.S. Army's proposed actions to determine if
private wells within one mile of monitoring wells 125d and 126d are contaminated by volatile
organic compounds (VOCs) that may originate at FGGM, and to investigate subsurface soil and
shallow groundwater to determine the risk to human health, if any, presented by VOCs intruding
into indoor air. The intent of the Interim Measure is to control the mitigation of contaminated
groundwater that may be emanating from FGGM and control current human and ecological
exposure to the contaminated media (Order, Appendix D).

The Interim Measures Field Sampling Plan (FSP), Quality Assurance Project Plan (QAPP), and
Health and Safety Plan (HASP) for the Monitoring Wells 125d and 126d investigation are
presented in Appendices B, C, and D, respectively.

This Interim Measures Work Plan has been prepared by Malcolm Pirnie, Inc., under U.S. Army
Corps of Engineers (USACE) Baltimore District, Contract Number W912DR-09-D-0021, Delivery
Order 0001.

1.1 Background

As part of the Remedial Investigation (RI) of the Closed Sanitary Landfill Installation Restoration
Program site at FGGM, four groundwater monitoring wells (identified as 123s, 124s, 125d, and
126d), were installed in 2003 on private property just outside the southeastern border of the
installation on the east edge of North Patuxent Road (Map 1-1). These are two groups of deep
and shallow well clusters (125d/123s and 126d/124s) which were sampled in June 2004. The
deep monitoring wells (125d and 126d) were also sampled in March 2005 as part of the RI.
Upon completion of the Rl in 2007, tetrachloroethylene (PCE), trichloroethylene (TCE), and
carbon tetrachloride (CCl,) were recognized as contaminants within the Lower Patapsco aquifer.
Concentrations of CCl, and PCE were detected above their respective federal maximum
contaminant levels (MCLs), but TCE was detected below its MCL. Details, including the purpose,
dates of investigation, results, and conclusions, are presented in the August 2007 report Final
FGGM Closed Sanitary Landfill Groundwater RI.

Malcolm Pirnie, Inc.
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Anne Arundel County has previously identified residential wells proximal to monitoring wells
125d and 126d and began sampling some of these wells in 2005 and annually since. Not all
residential wells were sampled, as not all the home owners agreed to have their water sampled.
Since 2005, there have been no VOCs detected at concentrations exceeding their Federal MCLs
in the residential wells. Copper and lead have been detected above their respective MCL,;
however, this is believed to be a result of the home's plumbing.

In November 2008, FGGM redeveloped and resampled the two existing monitoring wells, 125d
and 126d as part of the Army's continual effort to monitor groundwater associated with the
Closed Sanitary Landfill. Monitoring wells 125d and 126d are screened in the Lower Patapsco
aquifer. When the validated data was available, the Army conferred with Anne Arundel County,
the Maryland Department of Environment (MDE), and USEPA (separate telecoms) on 22 January
2009. The validated data and the Army's general approach to addressing the matter was
presented to Restoration Advisory Board (RAB) members and other stakeholders including Anne
Arundel County, MDE, and USEPA at the 22 January 2009 RAB meeting. The results of this
sampling event showed concentrations of CCl, from 125d and CCl,, TCE, and PCE from 126d all
to have increased above their respective MCL. Thus, the USEPA issued the Interim Measure
Required letter to FGGM, requiring FGGM to prepare this Interim Measures Work Plan for
Monitoring Wells 125d and 126d. The three analytes (CCl,, TCE, and PCE) were the only VOCs
detected above their respective MCL; and therefore, are the contaminants of concern for this
Interim Measure.

1.2 Interim Measures Scope

This Work Plan addresses the implementation of the following actions per the Interim Measure

Required letter from the USEPA to FGGM:
e Representative sampling of the residential wells located within 1 mile of monitoring
wells 125d and 126d and analysis of well water to determine whether any currently

used water sources are contaminated and, if so, to provide a basis upon which to decide
what immediate action, if any, should be taken.

e Investigation of subsurface soil and shallow groundwater to determine the risk to

human health, if any, presented by VOCs intruding into indoor air.

1.3 Interim Measures Objectives

As an Interim Measure, this work is not intended to be a compliance-based final remedy.
However, contaminant monitoring analytical data are expected to be useful in that regard for
the Corrective Measures Implementation phase of the Order process.

The objectives of this Interim Measure include the following which are based on the Order and
the Interim Measure Required letter from the USEPA to the Army:

e As part of the completion of the Interim Measure, gather data to determine if the VOCs
CCl,, TCE, and PCE are present in residential water wells within one mile of MW 125d
and MW 126d.

Malcolm Pirnie, Inc.
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e |If the VOCs CCl,, TCE, and PCE that are found in residential water wells, determine if
they present a health the risk to residents.

e Implement one or more interim measures that will provide immediate protection to
those residents determined to use groundwater as a potable water supply.

e Investigate if VOCs present in subsurface soil and shallow groundwater present a vapor
intrusion risk to human health.

Identifying the residents/property owners with access to groundwater via private wells and
providing them with an alternative water supply (e.g., bottled water, filtered water systems) is a
conservative preventive measure until such time it can be determined if the contaminants
originated from FGGM (CCl,, TCE, and PCE) present a health risk, and corrective measures can be
implemented. After analyzing the private well water to determine whether any currently used
water sources contain levels of CCl,, TCE, and/or PCE above the MCLs, this Interim Measures
Study will provide a basis upon which to decide what immediate action, if any, should be taken.

1.4 Work Plan Organization

As outlined in the Order issued to the Army on 27 August 2007 by the USEPA Region IlI, this
Work Plan is organized as follows:

e Section 1 - Introduction

e Section 2 — Management Approach
e Section 3 — Technical Approach

e Section 4 —Schedule

e Section 5 —References

The following appendices are included as part of this Work Plan:
e Appendix A — USEPA Interim Measures Required Letter to FGGM dated 29 January 2009
e Appendix B —FSP
e Appendix C—HASP
e Appendix D -QAPP
e Appendix E—Community Relations Plan
e Appendix F —Project Forms
e Appendix G —Project Team Qualifications and Resumes

G-1 - Malcolm Pirnie
G-2 — Analytical Laboratory Services, Inc. (ALSI)
G-3 — Laboratory Data Consultants (LDC)

G-4 —Enviroserve
e Appendix H - Vapor Intrusion Technical Memorandum

Malcolm Pirnie, Inc.
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2 Management Approach

March 2009

The project management organization consists of the USACE Project Manager (PM) and the

Malcolm Pirnie project management team. Figure 2-1 (at the end of this section) depicts the

project team. A contact list for key team members is provided in Table 2-1.

Name

L. Craig Maurer

Table 2-1: Project Personnel

Title
USACE Project Manager

Work Phone
(410) 962-3506

Clyde Lichtenwalner

USACE Design Team Lead

(410) 779-0014

Laurie Haines

U.S. Army Environmental Command (USAEC)
Restoration Manager

(410) 436-1626

Larry Tannenbaum

U.S. Army Center for Health Promotion and
Preventive Medicine (USACHPPM)

(410) 436-5210

Michael Butler

FGGM Environmental Division Chief

301) 677-9188

Paul Fluck

FGGM Installation Restoration Manager

301) 677-9365

Heather Polinsky

Malcolm Pirnie Program Manager

410) 230-9961

Daniel Sheehan

Malcolm Pirnie PM

Denise Tegtmeyer

Malcolm Pirnie Task Manager

410) 230-9963

Charles Myers, Certified
Industrial Hygienist (CIH)

Malcolm Pirnie Health and Safety (H&S)

(
(
(
(302) 884-6919
(
(

201) 398-4409

Richard Brownell

Malcolm Pirnie Quality Assurance / Quality
Control (QA/QC)

(914) 641-2424

Ann Rychlenski

Malcolm Pirnie Public Outreach Task Manager

(718) 397-2372

2.1 Project Management

Malcolm Pirnie embraces a set of proven project management practices that are tailored to

meet the Army's needs. Our practices follow Project Management Institute (PMI) standards,

including the Project Management Body of Knowledge.

The use of PMI’s globally accepted

standards assures the Army that this project is initiated, planned, executed, monitored,

controlled, and closed in accordance with (IAW) world-class principles and procedures.

Effective project management relies on the ability of the PM to manage and unify a team to

deliver a project that meets the Army's expectations. Our PM, Dan Sheehan, and Task Manager,

Denise Tegtmeyer, have been trained in industry practices and have demonstrated project

management excellence on past projects, including the ability to:

e identify and anticipate potential issues before they become critical;

Malcolm Pirnie, Inc.
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e evaluate competing alternatives and approaches to identify appropriate solutions to
solve an issue;

e prioritize activities and resources to maintain project schedule, scope, and budget;

e provide clear leadership to guide the project team through the decision-making process,
balancing tradeoffs between competing project goals and objectives as they arise; and,

e communicate frequently with the client along the way.

Malcolm Pirnie’s subconsultants were selected carefully based on unique skill sets, historical
insights, and experiences that are critical to project success.

2.1.1 Project Work Plan

This Work Plan includes the elements of a Project Management Plan. The work plan will be
maintained and updated as required to reflect any changes to the project identified during Draft
review.

2.1.2 Communications

Clear two-way communication is essential to managing a successful project at all levels within
the company, between the company and subconsultants, and between the company and the
client. The communications plan includes regularly scheduled progress meetings/conference
calls between the PM, Task Managers, and project subconsultants during project kickoff and
when producing project deliverables. These regularly scheduled progress meetings/conference
calls will ensure coordination and common focus on achieving FGGM and USACE goals. In
addition to frequent ongoing informal communications, formal monthly progress meetings will
also be held between the PM, Task Managers, and FGGM. Meeting schedules will be adjusted,
as necessary, to maintain adequate levels of communication as the project ramps up, the team
goes to the field, and deliverables are being produced. These meetings, depending on subject
matter, will be conducted in person or via conference call.

Meetings with the project stakeholders (USAEC, USACHPPM, USEPA, MDE, FGGM, and Anne
Arundel County) will also be conducted periodically throughout the project in order to facilitate
the progress of the project. These meetings, depending on subject matter, will be conducted in
person or via conference call. It is anticipated either a meeting or conference call will be held
after distribution of the draft and draft final versions of reports to facilitate the expedited
reviews of the documents.

2.2 Safety Management

Malcolm Pirnie has a responsibility to provide a safe working environment and has empowered
its senior management to establish and implement policies and procedures to prevent on-the-
job injuries. H&S policies have been developed and incorporated into our HASP. Our policies
and procedures are designed for protecting office and field personnel as well as team members
and subconsultants working on Malcolm Pirnie projects. By applying these safety policies and
procedures, it is our primary goal to reinforce safety procedures through ongoing training so

Malcolm Pirnie, Inc.
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that occupational incidents are minimized. Injuries seriously impact employees both physically
and emotionally and can also negatively affect family members and coworkers.

To further deter site injuries, safety orientation training will be provided to all site personnel
before any fieldwork begins. All attendees, including subconsultants and visitors, will be
required to sign the HASP at the completion of training.

All personnel working on this project are responsible for continuous adherence to the corporate
H&S procedures and project-specific safety plan requirements when performing their work. No
person may work in a manner that conflicts with the intent of, or the inherent safety and
environmental precautions expressed in, these procedures. All on-site personnel have stop-
work authority in the event they see an unsafe condition being created. The unsafe condition
will be reported to the employee’s supervisor and the responsible safety professional for
resolution before the affected work activity is resumed.

All site operations will be performed IAW the latest version of the following applicable
regulations: federal, state and local regulations and procedures; 29 Code of Federal Regulations
1910.120 Occupational Safety and Health Standards; Army Regulation 385-10; Engineer Manual
(EM) 385-1-1; and Malcolm Pirnie’s corporate safety program as well as the site-specific HASP
(Appendix C).

2.3 Project Quality Control

Ensuring QC starts with having tried-and-true QA processes, followed by proper planning and
execution. Success is ensured by frequent communication among USACE, FGGM, Malcolm
Pirnie, and all team members. The applicable criteria, project goals, and other critical factors,
including scheduled reviews, applicable disciplines, project schedule, QC for field activities and
office/design activities, and subconsultant management and control procedures have been
identified for this project. We have also assigned the right people to the project (including
subconsultant support) along with expert independent reviewers to ensure that appropriate
experience and expertise are dedicated to the project.

Since execution of QC is critical to the success of this project, quality will be ensured through:
e utilization of quality checklists based on our previous experience;

o weekly reviews to discuss staffing and deliverable schedules to ensure there is adequate
time and resources to perform solid QC reviews;

e independent reviews by each discipline engaged in each project;
e periodic meetings with all team members (including subconsultants); and

o frequent meetings with USACE and FGGM to confirm joint goals, discuss project issues,
and review lessons learned.

Malcolm Pirnie, Inc.
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When project assighnments are made to team subconsultants, their managers and technical staff
will become a part of the integrated project team and are ultimately are accountable to our
assigned PM and technical experts. Our goal is to provide a seamless technical team.

The QAPP (Appendix D) consists of policies, procedures, specifications, standards, and
documentation sufficient to produce data that meet the quality requirements of the data quality
objectives (DQOs) for this project, the USEPA Risk Assessment Guidance, and USACE EM 200-1-4
and that minimizes data loss from out-of-control conditions or malfunctions. The QAPP is
prepared using the Uniform Federal Policy for QAPP format and addresses procedures to assure
the precision, accuracy, representativeness, completeness, and comparability of field and
laboratory data. It also provides a framework for evaluating existing data that may be used in
this project. The QAPP identifies the QA procedures to be followed by field sampling teams and
the analytical laboratory and specifies the QA parameters that must be met.

2.4 Subconsultant Management

Subconsultants will be managed throughout the project to support fieldwork and document
preparation. Subconsultant work will include laboratory services, investigation-derived waste
(IDW) disposal, and data validation. Subconsultant performance is the responsibility of Malcolm
Pirnie, who will ensure that subconsultants comply with all project requirements. A review
process will be implemented to monitor task completion and schedule.

2.5 Qualifications

A description of qualifications of personnel performing or directing the interim measures for this
project is provided in Appendix G. A statement of qualification and resumes for key staff from
Malcolm Pirnie and the following subconsultants are also provided in Appendix G:

o ALSI

e |DC

e Enviroserve

Malcolm Pirnie, Inc.
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Figure 2-1: Project Organization Chart
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3 Technical Approach

The selected interim measures include conducting a private well survey, conducting outreach
and contacting residential property owners or other property owners (e.g., commercial,
industrial, federal, etc.), collecting private supply well and monitoring well water samples,
performing a vapor intrusion assessment, providing bottled water or filtered water systems, and
reporting. These interim measures will serve two purposes: 1) provide data to support a
corrective measures evaluation and 2) protect human health and the environment by limiting
exposure to contaminated groundwater.

3.1 Private Well Survey

A private well survey will be conducted to identify the presence of private groundwater wells
within a 1-mile radius of monitoring wells 125d and 126d, as shown on Map 1-1. A public
outreach effort will also be conducted, and residents/property owners will be requested to
notify the Army if they have a private well. A flow chart showing the process for the private well
sampling is provided in Figure 3-1.

3.1.1 Information Gathering

The first task in identifying private wells that require sampling is to gather information about the
presence of wells and the use of those wells within the 1-mile radius. The survey will include
researching state and county records for well permits. The Anne Arundel County Health
Department and Anne Arundel County Department of Public Works will also be contacted to
research and identify residents/property owners within the 1-mile radius that have private
wells, as well as to confirm that the remainder of the residents/property owners are on public
water supplies. The names and addresses for owners and residents/tenants within the 1-mile
radius will also be identified in conjunction with Anne Arundel County (e.g., review of tax parcel
maps). The area within the 1-mile radius will also be physically canvassed for visible signs of
private wells (well heads in yards, etc.). This survey will be conducted from publically accessible
roadways and/or sidewalks, and no private property will be accessed during this initial survey.

3.1.2 Survey Notification Letters

The private well survey effort will include notification via mail of the owners and
residents/tenants within the 1-mile radius. The notification letters will be sent at least one
week in advance of the door-to-door resident/property owner survey. The notifications will
state the purpose of the survey, provide the schedule for performing the door-to-door survey,
and provide information about the scheduled public meeting. Contact information for the Army
representatives will also be provided in the notification letter in order to answer property
owners’ potential questions.

3.1.3 Private Well Survey
A door-to-door survey will be conducted for the residents/property owners within the 1-mile
radius.  During the survey, up to three attempts will be made to interview the
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residents/property owners in coordination with FGGM, USEPA, MDE, and/or Anne Arundel
County. At least two attempts will be made in person, and an additional attempt may be made
via telephone. If the residents/property owners are not available during the door-to-door
survey, a notice indicating “sorry, we missed you” will be left at the residence/property. This
notice will include contact information, as well as when another attempt to contact the
residents/property owners will be made.

The private well surveys will be conducted by multiple teams. Each survey team will have a
minimum of two personnel. When possible, an Army representative will accompany each
interview team. An example of the survey questionnaire is provided in Appendix F. The
questionnaire will not only seek to identify which residents have a private well, but also, if it is
determined that a well does exist, request details about it (e.g., depth, construction, usage).

At the conclusion of the private well survey, an interim letter report that concludes the results
of the private well survey effort (i.e., formalizing activities conducted and where well samples
are proposed) will be prepared. A figure identifying the locations of the private wells within the
study area will be included in the interim letter report. This letter report will be incorporated
into the Interim Measures Report.

3.2 Outreach and Contact with Residents

Any project dealing with public safety and environmental contamination needs to develop a
proactive program of public involvement to provide a platform for disseminating information
and gathering public input and comment. Any community involvement will be coordinated with
USACE, Baltimore District’s Public Affairs Office and FGGM. In collaboration with the Army,
public outreach activities will be conducted to inform the public of the impacted groundwater
and provide information on the potential exposure hazards associated with CCl,, TCE, and PCE.
Community outreach will encompass a letter to residents/property owners, public meetings,
RAB meetings, and contact with residents/property owners.

3.2.1 Letters to Residents

A letter will be prepared for residents/property owners of the community describing the project
and the current activities that will be performed. The letter will be distributed to all members of
the community within a 1-mile radius of Monitoring Wells 125d and 126d. All written
correspondence will be on Army letterhead. Refer to Section 3.1.2.

3.2.2 Public Meetings
Two public meetings will be conducted (one at the beginning of the project and one after the
fieldwork has been completed) to provide an arena to:

e Share the information known,

e Qutline the plan to obtain additional information needed to determine if there is
anyone at risk from potential exposure, and

e Answer questions from the public.
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The goal of the first meeting is to inform the public of the impacted groundwater and provide
information on the potential exposure hazards associated with CCl,, TCE, and PCE. This meeting
will also lay the foundation for future discussions and interactions with the community. The first
public meeting will be conducted prior to commencing the external aspects of the private well
survey so the residents/property owners are informed prior to receiving the survey notification
letters. The existing Community Relations Plan (Appendix E) will be used to help engage
stakeholders.

The second public meeting will be held during the public comment period for the Draft Final
Interim Measures Report and will provide stakeholders an opportunity to directly express
concerns to Army representatives and to ask questions or make comments on the results of the
interim measures activities, including results of the groundwater sampling and groundwater use
survey. The steps taken to mitigate potential exposure to VOCs in groundwater will also be
presented at the public meeting.

For both public meetings, the Army will prepare and assist in presentation of the materials that
explain the activities and the process associated with the interim measures. Materials for the
meetings may include a PowerPoint presentation and poster-size graphics for a more informal
open house meeting format. Tentatively, public meetings to discuss the project will be held at
the West County Area Library, 1325 Annapolis Road, Odenton, Maryland, 21113.

A verbatim transcript will be taken of each public meeting. A copy of each public meeting
transcript will be maintained in the Administrative Record at FGGM. The Army will also strive to
provide the public with an opportunity to speak with representatives of the involved
government agencies during the public meetings.

3.2.3 RAB Meetings

Team members will attend and participate in two FGGM RAB meetings. The meetings will be
held at FGGM with time and place of these meetings to be determined by the installation. The
installation will be responsible for a transcript and meeting minutes for the RAB meetings. The
Army will prepare and assist in presentation of the materials that outline/explain the activities
and the process associated with project activities at the FGGM off-Post private well
investigation. The Army will include an update on the status of the project at the next two RAB
meetings (March and May 2009) and future RAB meetings as the situation warrants. Materials
for the RAB meetings may include a PowerPoint presentation, poster-size graphics, and/or
informational handouts.

3.2.4 Contact Residents

In addition to the initial contacts made during the private well survey (reference Section 3.1.3),
Public and private well owners within the investigation area will be contacted by the contractor
(in collaboration with the Army and potentially the USEPA, MDE, and/or Anne Arundel County
officials) to request permission to sample their wells. The residents/property owners identified
to have private wells, as a result of the private well survey, will be contacted and a right of entry
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(ROE) will be requested to enter their property to collect the samples. The ROEs will be
prepared in coordination with the USACE, Baltimore District Real Estate Office. No properties
will be accessed without a signed ROE. Analytical results will be provided to each owner and
resident/tenant where samples were collected. These results will be provided via letter and
prior to the second public meeting.

When approached by a resident or property owner, USACE, Baltimore District and FGGM will be
informed of the request and, as applicable, a response will be made with relevant information
that has been authorized by USACE, Baltimore District and FGGM.

3.2.5 Community Relation Plan

The U.S. Army has developed the Final Community Relations Plan for Fort George G. Meade
(2005) to facilitate local community involvement with the environmental investigation and
cleanup program at FGGM. Updates to the existing Community Relations Plan have been
incorporated and are presented in Appendix E.

3.3 Well Sampling

3.3.1 Private and Public Well Sampling

Water samples will be collected from all private and public wells within the study area as
identified during the private well survey. An approved (signed) ROE is required prior to entering
private property and collecting samples from private wells. Each private water supply well will
be sampled two times within a two-month period. Procedures for sampling the private wells
are outlined in the FSP (Appendix B), and the schedule is provided in Section 4.

3.3.2 Monitoring Well Sampling

Groundwater samples will be collected from existing monitoring wells 125d, 126d, 123s, and
124s. These are two groups of well clusters (125d/123s and 126d/124s) located in Odenton,
Maryland. Each monitoring well will be sampled two times within a two-month period.
Procedures for sampling the monitoring wells are outlined in the FSP (Appendix B) and include
collecting water level measurements and developing the monitoring wells prior to the first
sampling event. The schedule for conducting the monitoring well sampling is provided in
Section 4.

3.3.3 Data Analysis

All water samples collected (private wells and monitoring wells) will be analyzed using USEPA
method SW846/8260 or other appropriate method. All data analyses will be completed by
subconsultant, ALSI, a National Environmental Laboratory Accreditation Conference-validated
laboratory, with a turnaround time not to exceed five business days. A third-party data quality
review and validation will be conducted for all samples (100%) collected. USEPA level Il data
validation will be conducted per current guidance. Subconsultant LDC will provide data
validation of the samples within five business days of receipt.

The QAPP in Appendix D provides additional details on the data analysis as well as DQOs.
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3.3.4 IDWPlan

Well water will be containerized and disposed of at an appropriate facility. Subconsultant
Enviroserve is fully qualified to handle disposal activities and will be responsible for disposal of
the drums, including providing the appropriate paperwork to confirm proper disposal. The
development and sampling water will be stored temporarily at the Fort Meade Recycling Center.
All drums will be securely sealed (e.g., capped and banded). No drums will remain overnight at
the monitoring well locations. During pickup of the drums, a field team representative and an
FGGM representative will be present at the site. Prior to and/or during drum pickup by the
Enviroserve, manifest signatures and review of destiny of IDW will be finalized.

3.4 Vapor Intrusion Assessment

Existing groundwater quality data and hydrogeologic data has been evaluated to determine the
likelihood of vapor intrusion risk to residences within the investigation area. The boring logs,
well construction logs, and field notes from the installation of wells 123s, 124s, 125d, and 126d
have been reviewed to determine if there are any potential sources for VOCs. Available
sampling data from these wells and other wells in the adjacent area have also been evaluated.
A Vapor Intrusion Technical Memorandum has been prepared which summarizes the results of
the vapor intrusion assessment and is presented in Appendix H.

3.5 Bottled Water Distribution

The residences requiring bottled or filtered water will be identified based on the results of the
private well survey. Refer to Figure 3-1 for the decision process to provide bottled water.
Bottled or filtered water will be supplied to the identified residences for drinking water and
cooking purposes, and the amount of water supplied will be determined based on the number
of residents within each household.

A risk evaluation will be conducted to determine if other exposure routes (i.e., inhalation and
direct contact), in addition to consumption, pose a risk to residents using well water. This
evaluation will include an evaluation of potential risk from using well water for showering,
bathing, agricultural use, car washing, and etc. pursuant to the Interim Measure Required letter
from the USEPA to FGGM dated 29 January 2009.

If MCL exceedances are detected in the private wells, additional water supply services may be
required. This will be addressed separately and is not addressed in this Work Plan.

3.6 Reporting

Reporting efforts for this project include, but are not limited to, the following:

e A letter report that concludes the results of the private well survey effort (i.e.,
formalizing activities conducted and where well samples are proposed). This letter
report will be incorporated into the Interim Measures Report.
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o Aletter report summarizing the results of the initial round of sampling (monitoring wells
and private wells). This interim letter will be incorporated into the Interim Measures
Report.

e A Vapor Intrusion Technical Memorandum has been prepared to summarize the results
of the vapor intrusion assessment. Updates, if required, will be incorporated into the
Interim Measures Report.

e An Interim Measures Report will be written to summarize all field activities, interpret
and analyze the data, discuss public involvement and well survey results, and make the
appropriate recommendations for future activities necessary to protect potential
receptors. The Interim Measure Report will also explain any modifications to the plans
and why these were necessary for the project.

o Aletter summarizing the disposal requirements pertaining to IDW management
(containerized drums), if required.

The Interim Measures Report will be produced in draft, draft final, and final versions in both
hardcopy and electronic format. The draft and draft final versions will be revised based on
comments received from the Army and regulatory stakeholders, respectively. Public comments
from residents and RAB members will also be incorporated. Separate Response to Comments
documents will be prepared for the draft and draft final versions. It is anticipated that either a
meeting or conference call will be held after distribution of the draft and draft final versions to
facilitate the expedited reviews of the documents. After the submittal of the Final Reports, the
analytical data will be uploaded to the Environmental Restoration Information System.
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4

Schedule

The project schedule (Figure 4-1) has been established according to the performance of the
tasks, as delineated by the USACE, Baltimore District project scope of work dated 3 February
2009. The project schedule has been derived through development of the interim measures
requirements to identify a logical progression of tasks and activities aimed at achieving the
interim measures. The basis for the schedule is development of tasks and activities, which
will support the Interim Measures. The project schedule is subject to change due to issues
such as availability of residents/property owners, number of properties requiring access,
permission to access private property, and adverse weather. The schedule will be included
in the project status reports and clearly outlined to the USACE, Baltimore District PM and
FGGM. The project schedule will also be provided to all stakeholders during meetings,
presentations, and as requested.

Monthly payment and project status reports will be prepared and submitted to the USACE,
Baltimore District each month of this project. The reports will contain the status, on a
percentage basis, of the total amount of work completed.

The project schedule is provided as Figure 4-1 and is based on numerous assumptions and
dependencies as follows (all days are in business days):

General schedule assumptions:

e USEPA and MDE are allotted 23 working days (1 month) for review and
comment.

e USEPA is allotted 10 working days for final plan approval.

e The Army is allotted 10 working days to address comments, including submitting
response to comments documents.

e The Army will notify the USEPA in writing at least 10 working days in advance of
any field activities.

Task-specific assumptions and dependencies:

e An On-Board Review meeting will be held to resolve comments on the draft Work
Plan. This meeting will be held at the conclusion of draft Work Plan review
period.

e The public meeting will be the first task and will be held 10 days after submittal of
the Final Work Plan.

e The private well survey will be initiated after the Final Work Plan is submitted.
The private well survey will include the following tasks:

- Information gathering:
= identify properties, addresses, and owners in survey area (10 days
anticipated) and
= research well records and water supply (this activity is open until five
days after the initial public meeting).

Malcolm Pirnie, Inc.

4-1



Interim Measures Work Plan for Monitoring Wells 125d and 126d, Fort George G. Meade

Final

March 2009

- Survey notification letters: Notification letters will be drafted, made
available for review, and mailed prior to the door-to-door well surveys. This
task is anticipated to take five days.

- Private Well Survey: The team will conduct the door-to-door surveys within
a 10-day period.

- A letter report summarizing the survey results will be generated within 5
days of the completion of the private well surveys. This report will be
prepared in draft and final formats.

The well sampling will begin five days after ROEs are obtained. Two rounds of
private well sampling and two rounds of monitoring well sampling will be
conducted. The sampling of private and monitoring wells will occur in the same
field effort. The second round of sampling will occur approximately one month
after the first round of sampling. Fifteen days are estimated to conduct each
sampling event.

Lab and data validation turnaround times are no more than five working days
each. This is a rolling five-day period for the duration of field sampling.

IDW will be tested and properly disposed of within 30 days of the completion of
the field sampling event.

An Interim Well Report will be compiled for the first sampling round within 15
days of data evaluation. This report will be prepared in draft and final formats.
The Vapor Intrusion Technical Memorandum is included as Appendix H of this
Work Plan. Updates to the Vapor Intrusion Technical Memorandum, if required,
will be included in the Interim Measures Report.

The Draft Interim Measures Report will be submitted within 15 days after data
evaluation on the second sampling event.

Bottled water will be distributed to or filtration systems will be installed for
owners identified during the private well survey to be using private wells for
potable water. The current schedule assumes bottled water would be provided
for six months.

A second public meeting to discuss results of the sampling will be held five days
after Draft Final Interim Measurements Report is submitted.

Project management includes weekly conference calls and monthly reports (Feb
through October 2009). The team will attend two RAB meetings. Based on the
last meeting in January 2009, it is assumed the next meetings to attend would be
March 2009 and May 2009.
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ID [Task Name Duration Start Finish ry February March [ April [ May [ June [July [ August [ September [ October November [ December
11[18[25] 1 [ 8 [15[22] 1 [8[15[22(29|5 [12[19[26] 3 [10[17[24[31[ 7 [14[21]28]5 [12[19(26 2 [ 9 [16[23[30[ 6 [13[20[27] 4 [11]18]25]1 [ 8 [15[22[29] 6 [13]
1 |Fort George G. Meade Private Well Investigation 223 days Fri 1/30/09  Tue 12/8/09 & )
2 Work Plan 51 days Fri 1/30/09 Fri 4/10/09 o &
3 Draft Work Plan Submittal to EPA 7 days Fri 1/30/09 Mon 2/9/09 Eﬁ
4 EPA Comment period 28days  Tue 2/10/09  Thu 3/19/09
5 Final Work Plan Production 5 days Fri 3/20/09 Thu 3/26/09 %;
6 Final Work Plan Submittal to EPA 0 days Fri 3/27/09 Fri 3/27/09 3127
7 EPA Approval of Final Work Plan 10 days  Mon 3/30/09 Fri 4/10/09 ;%
8 Initial Public Outreach 10days  Thu 3/26/09 Thu 4/9/09 G —
9 Public Meeting 1 Preparation 10 days Thu 3/26/09 Thu 4/9/09 (e
10 Public Meeting 1 Event 0 days Thu 4/9/09 Thu 4/9/09 (? £ |
11 Private Well Survey 60 days  Thu 3/26/09 Wed 6/17/09 | &
12 Identify properties, addresses, and owners in survey area 10days  Thu 3/26/09 Thu 4/9/09 €
13 Research well records & water supply 10 days Thu 4/2/09  Wed 4/15/09
14 Mail door-to-door survey notifications 5 days Thu 4/16/09  Wed 4/22/09 —
15 Army letter to notify EPA of field activities 0 days Thu 4/16/09 Thu 4/16/09 @ 4/16
16 Conduct door-to-door well survey 10 days Thu 4/30/09  Wed 5/13/09 h 4
17 Issue letter report of survey results 5 days Thu 5/14/09  Wed 5/20/09
18 Army review of draft letter report of survey results 10 days Thu 5/21/09 Wed 6/3/09
19 Final letter report of survey results 10 days Thu 6/4/09  Wed 6/17/09
20 Private Well Sampling 95days  Thu 4/30/09 Wed 9/9/09 L S
21 Army letter to notify EPA of field activities. 0 days Thu 4/30/09 Thu 4/30/09 & 4/3(
22 Contact property owners/obtain rights-of-entry 10days  Thu5/14/09 Wed 5/27/09 ¢
23 Coordinate private well sampling events 5 days Thu 5/28/09 Wed 6/3/09
24 Conduct private well sampling -event 1 15 days Thu 6/4/09  Wed 6/24/09
25 Laboratory analysis- event 1 20 days Thu 6/4/09 Wed 7/1/09
26 Provide Preliminary Data to EPA 0 days Fri 7/3/09 Fri 7/3/09 713
27 Data validation - event 1 5 days Mon 7/6/09 Fri 7/10/09 =
28 Data evaluation - event 1 5days Mon 7/13/09 Fri 7/17/09 E
29 Prepare and submit interim letter report - event 1 15days Mon 7/20/09 Fri 8/7/09 i
30 Army review of draft interim letter report - event 1 10days Mon 8/10/09 Fri 8/21/09 i
31 Final interim letter report preparation & response to 10 days Mon 8/24/09 Fri 9/4/09 ]
comments
32 Army letter to notify EPA of field activities. 0 days Tue 7/14/09 Tue 7/14/09 7114
33 Conduct private well sampling -event 2 15days  Tue 7/28/09  Mon 8/17/09 %
34 Laboratory analysis- event 2 20days  Tue 7/28/09  Mon 8/24/09
35 Provide Preliminary Data to EPA Odays Wed 8/26/09 Wed 8/26/09 8/26
36 Data validation - event 2 5 days Thu 8/27/09 Wed 9/2/09
37 Data evaluation - event 2 5 days Thu 9/3/09 Wed 9/9/09
38 Monitoring Well Sampling 89 days Wed 3/25/09 Mon 7/27/09 & P
39 Army letter to notify EPA of field activities. Odays Wed 3/25/09 Wed 3/25/09 & B/25
40 Develop monitoring wells 2 days Thu 3/26/09 Fri 3/27/09 @-—$
41 Conduct monitoring well sampling -event 1 15days Mon 4/13/09 Fri 5/1/09 %T
42 Laboratory analysis- event 1 3 days Mon 5/4/09 Wed 5/6/09
43 Provide Preliminary Data to EPA 0 days Fri 5/8/09 Fri 5/8/09 % 5/8
44 Data validation - event 1 3days Mon5/11/09 Wed 5/13/09
45 Data evaluation - event 1 5 days Thu 5/14/09  Wed 5/20/09
46 Prepare and submit draft interim letter report - event 1 15 days Thu 5/21/09  Wed 6/10/09
47 Army review of draft interim letter report - event 1 10 days Thu 6/11/09  Wed 6/24/09
48 Final interim letter report preparation & response to 10 days Thu 6/25/09 Wed 7/8/09
comments
49 Army letter to notify EPA of field activities. 0 days Thu 5/21/09 Thu 5/21/09 & 5/21
50 Conduct monitoring well sampling -event 2 15 days Thu 6/4/09  Wed 6/24/09 %
51 Laboratory analysis- event 2 20 days Thu 6/4/09 Wed 7/1/09
52 Provide Preliminary Data to EPA 0 days Fri 7/3/09 Fri 7/3/09 713
Project: Interim Measures Schedule_F Task e ) Progress Summary Pr———==g  External Tasks ) Deadline <
Date: Fri 3/27/09 Split e Milestone @ Project Summary ) External Milestone <
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ID [Task Name Duration Start Finish ry February March [ April [ May [ June [July [ August [ September [ October November [ December
11]18125[ 1 [ 8 [15[22] 1 [ 8 [15[22[29] 5 [12[19]26] 3 [10[17[24[31] 7 [14[21]28[ 5 [12[19[26]2 [ 9 [16]23[30] 6 [13[20[27 4 [12]1825[ 1 [ 8 [15[22[29] 6 [13]
53 Data validation - event 2 3 days Mon 7/6/09 Wed 7/8/09
54 Data evaluation - event 2 5 days Thu 7/9/09  Wed 7/15/09 %
55 Dispose of IDW 23 days Thu 6/25/09  Mon 7/27/09
56 Vapor Intrusion Assessment 146 days Wed 2/25/09 Wed 9/16/09 [ 9
57 Evaluation of existing boring logs, well logs, and other soil 3days Wed 3/25/09 Fri 3/27/09 CH
data
58 Evaluation of well sampling data 3days Wed 3/25/09 Fri 3/27/09 @-
59 Evaluation of risk from inhalation and direct contact 3days Wed 2/25/09 Fri 2/27/09 @
60 Vapor Intrusion Tech Memo Odays  Fri3/27/09  Fri 3/27/09 & 3127
61 Revisons to Vapor Intrusion tech Memo, if required 10 days Thu 9/3/09  Wed 9/16/09 E
62 Submit Revised Tech Memo Odays Wed9/16/09 Wed 9/16/09 ¢ 9/16
63 Bottled Water Distribution 177 days  Tue 2/24/09 Wed 10/28/09 3
64 Identify and contract bottled water supplier 15days  Tue 2/24/09  Mon 3/16/09 [
65 Supply bottled water 6 mons Thu 5/14/09 Wed 10/28/09
66 Reporting 83 days  Tue 7/28/09 Thu 11/19/09 P
67 Prepare Draft Interim Measures Report 20days  Tue 7/28/09  Mon 8/24/09
68 Army Comment Period 10days  Tue 8/25/09 Mon 9/7/09
69 Draft Final Report Preparation & Submittal of Response To 10 days Tue 9/8/09  Mon 9/21/09
Comments
70 Stakeholder review of Draft Final Interim Measures Report 23days  Tue 9/22/09 Thu 10/22/09
71 Final Report Preparation & Submittal of Response To 10 days Fri 10/23/09  Thu 11/5/09 11/5
Comments
72 EPA approval of Final Interim Measurements Report 10 days Fri 11/6/09 Thu 11/19/09 ;
73 Public Outreach for Results 26 days  Tue 8/25/09  Tue 9/29/09
74 Solicit for Public Meeting 2 10days  Tue 8/25/09 Mon 9/7/09 el
75 Hold Public Meeting 2 lday  Tue 9/29/09 Tue 9/29/09 i)9/29
76 Project Management/ongoing 221 days Tue 2/3/09  Tue 12/8/09 J L
77 RAB Meeting 1 Odays  Thu3/26/09  Thu 3/26/09 ¢ [3/26
78 RAB Meeting 2 0 days Fri 5/22/09 Fri 5/22/09 @ 5/22
79 Regulator Conference Calls/Meetings 148 days  Wed 3/25/09  Fri 10/16/09 #
80 Meeting with AA County lday Wed3/25/09 Wed 3/25/09 i
81 Call regarding Public Meeting 1 1 day Thu 4/2/09 Thu 4/2/09 P
82 Call regarding results of field work 1 day Thu 9/3/09 Thu 9/3/09
83 Call regarding Public Meeting 2 lday Wed9/23/09 Wed 9/23/09 i
84 Call regarding Draft Final Interim Measures Report 1 day Fri 10/16/09 Fri 10/16/09
Response to Comments
85 Weekly Conference Calls 221 days Tue 2/3/09  Tue 12/8/09 P 0 9 9 9 9 0 9.9 9 0 OO OO D OD OO OO OO OO OO OO OO 0 90 9 90 9 9 9 @ I T P06 06 0 0 0
131 Monthly Progress Reports 216 days Thu 2/5/09  Thu 12/3/09 i ] 0 i i 0 i 0 [ [
143 Contractor Manpower Reporting 1 day Tue 2/3/09 Tue 2/3/09 ]
144 Closeout 1 day Tue 2/3/09 Tue 2/3/09 0
Project: Interim Measures Schedule_F Task G Progress Summary P———=  External Tasks 1 Deadline <
Date: Fri 3/27/09 Split e Milestone @ Project Summary ' External Milestone <
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By Overnight Mail (Federal Express) and Electronic Mail
January 29, 2009

Michael P. Butler, Chief
Environmental Division

Directorate of Public Works

U.S. Army Garrison Fort Meade
239 Chisholm Avenue

Fort Meade, Maryland 20755-5115

Re: Interim Measures Required
EPA Docket No. RCRA-03-2007-0213TH

Dear Mr. Butler:

The United States Environmental Protection Agency (EPA) has determined that
Interim Measures are necessary under the Unilateral Administrative Order (the Order)
issued to the U.S. Department of the Army (the Army) on August 27, 2007, pursuant to
Section 7003 of the Resource Conservation and Recovery Act of 1976, as amended by
the Hazardous and Solid Waste Amendments of 1984 (collectively referred to
hereinafter as “RCRA”"), 42 U.S.C. Section 6973, to protect human health and the
environment at the Fort George G. Meade National Priorities List site in Fort Meade,
Maryland. Pursuant to Section VI.A.4, on page 18 of the Order, EPA is hereby notifying
you of its determination and your obligation to proceed in accordance with the Order.

Based on EPA'’s review of the groundwater sampling results from monitoring
wells (MW) 125D and MW126D, EPA has determined that consumption of the water
sampled would pose an unacceptable risk to human health based on contaminants
present in concentrations significantly exceeding maximum contaminant levels (MCLs),
established pursuant to the Safe Drinking Water Act, 42 U.S.C. §300g-1(b)(4), and
codified at 40 CFR Section 141.61. Specifically, EPA found that the concentration of
carbon tetrachloride in water sampled from MW125D is five times higher and from
MW126D is 10 times higher than the MCL of 5 pg/L; the concentration of
trichloroethylene in water sampled from MW126D is approximately three times higher
than the MCL of 5 ug/L; and the concentration of tetrachloroethylene in water sampled
from MW125D equals the MCL of 5 ug/L and from MW126D exceeds the MCL by
approximately 10-fold. Based on these concentrations, EPA estimates that the risk
presented by the water, if consumed, significantly exceeds a Hazard Index of 1 for
carbon tetrachloride and exceeds a cancer risk of 1 x 10 due to tetrachloroethylene
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and carbon tetrachloride. In fact, EPA estimates a Hazard Index as high as 6 and a
cancer risk as high as 7 x 10 based on the concentrations detected in the samples.

Because residential wells are located less than one-half mile from the monitoring
wells from which the samples were taken, EPA believes that it is necessary at this time
to implement Interim Measures to determine the magnitude of any risk that may be
presented by the contaminants in the water to nearby residents from consumption,
inhalation, contact with well water and by vapor intrusion. Therefore, pursuant to
Section VI of the Order, EPA hereby requires the Army to submit an interim Measures
Workplan within ten (10) calendar days of your receipt of this letter to the Maryland
Department of the Environment for review and comment and to EPA for review and
approval. The Interim Measures Workplan must address implementation of the
following actions:

1. Representative sampling of the residential wells located within one mile of
MW125D and MW126D and analysis of well water to determine whether any currently-
used water sources are contaminated and, if so, to provide a basis upon which to
decide what immediate action, if any, should be taken.

2. Investigation of subsurface soil and shallow groundwater to determine the risk
to human health, if any, presented by volatile organic carbons intruding into indoor air.

If you have any questions regarding the requirement to submit an Interim
Measures Workplan, please contact me at (410) 305-2748. Your assigned attorney
may contact Brian Nishitani at (215) 814-2675.

. //
Slncere_l : rs,

/;?/_." )

i 2z » i
\_ i/ /Robert W. 3tr
v/ Project Coordinator
o
cc:  Kurt Scarbro, MDE, by overnight mail and electronic mail
Harold Dye, MDE, by electronic mail only
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Section 1 Introduction

1 INTRODUCTION

An Interim Measures Work Plan for Monitoring Wells 125d and 126d has been prepared on
behalf of the United States (U.S.) Army to further remedial activities at Fort George G. Meade
(FGGM), Maryland. References to the corresponding section(s) of the Final Generic Work Plan
are provided within the Interim Measures Work Plan, where appropriate.

The Interim Measures Work Plan includes three additional documents: a Field Sampling Plan
(FSP), a Health and Safety Plan (HASP), and a Quality Assurance Project Plan (QAPP). The
FSP (this document: Appendix B of the Interim Measures Work Plan) outlines the general
methods and activities that will be followed by the field personnel performing the off-Post
private well and monitoring well investigation. The HASP (Appendix C of the Interim Measures
Work Plan) presents health and safety protocols, referencing Occupational Safety and Health
Administration regulations that will be followed by field personnel during performance of the
work. The QAPP (Appendix D of the Interim Measures Work Plan) presents the detailed
standard operating procedures (SOPs) that will be followed by field personnel, as well as field
sampling and analytical laboratory methodologies and procedures.

1.1 Project Description

This FSP is prepared for performance of the Interim Measures Work Plan field activities for the
off-Post area adjacent to the southeastern portion of FGGM. FGGM is located in Anne Arundel
County, Maryland, midway between Baltimore, Maryland, and Washington, D.C., on the
Baltimore Washington Parkway. The FGGM Environmental Division has responsibility for
managing the Army's Installation Restoration Program at the installation.

Based on previous groundwater sampling at FGGM monitoring wells (MW)-125d and MW-
126d, the U.S. Environmental Protection Agency (USEPA) determined that consumption of the
sampled groundwater could pose an unacceptable risk to human health based on contaminants
(tetrachloroethylene [PCE], trichloroethylene [TCE], and carbon tetrachloride [CCl4]) present at
concentrations exceeding MCLs (USEPA, 2009). There are a number of residential wells
located within one-mile of the location of the sampled monitoring wells. Interim Measures and
this proposed investigation were deemed necessary to identify and reduce the magnitude of risk
associated with impacted groundwater to the nearby residents with respect to consumption,
inhalation, and contact with well water and/or vapor intrusion.

The U.S. Army Corps of Engineers, Baltimore District (USACE) developed a Scope of Work
(SOW) for the investigation and risk mitigation activities to be performed. The area within a 1-
mile radius of MW-125d and MW-126d will be surveyed for the presence of public and private
water supply wells. Owners of public and private wells in the vicinity will be contacted to
request permission to sample their wells for the contaminants of concern. . In addition, four
existing monitoring wells in the well survey area will be sampled as part of this investigation.
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Section 1 Introduction

1.2 Report Organization
This FSP is organized into seven sections as follows:

Section 1 - Introduction presents the FSP organization and site background, including a
description of historical investigation activities within the off-Post area. It also identifies the 1-
mile radius from monitoring wells 125d and 126d, and the rationale for the planned off-Post
private well investigation.

Section 2 — Sampling Plan Objectives provides a description of the objectives of the FSP and the
general project SOW and schedule for the investigation.

Section 3 — Technical Approach for Sampling Activities identifies potential areas where
sampling is to be conducted. The section also describes the private well survey and private well
and monitoring well sampling.

Section 4 — Sample Collection Procedures discusses groundwater and tap water sampling
procedures, field analyses, decontamination procedures, field quality control (QC) sample
procedures, and the general plan for management of investigation-derived waste (IDW).

Section 5 - Sample Management and Analysis summarizes the procedures for sample
management activities (e.g., documentation, packaging and shipping, offsite analytical methods).
In addition, the site-specific data quality objectives (DQOs) are discussed.

Section 6 — Reporting describes the reporting effort associated with the investigation.
Section 7 — References lists references used in the preparation of this document.

1.3 Site Description

The off-Post area is defined as the area southeast of FFGM within a 1-mile radius of MW-125d
and MW-126d, which will be surveyed for private and public wells.

The topography of the off-Post area is generally flat, and the elevation of the eastern boundary of
FGGM is approximately 140 above feet mean sea level. This area is considered to be light
commercial and rural residential.

1.4 Previous Investigations

Two monitoring wells, MW-125d and MW-126d, were installed in December 2003 in the off-
Post area as part of a remedial investigation (RI) for the Closed Sanitary Landfill (CSL). MW-
125d was installed with a 20-foot screen to a total depth of 224.5 feet below grade, and MW-
126d was installed with a 20-foot screen to a total depth of 240 feet below grade. The wells were
first sampled in 2004 and were redeveloped and resampled in 2008. The analytical results
indicated that PCE, TCE, and CCl, were present at concentrations exceeding USEPA maximum
contaminant levels (MCLs), with increases in concentrations observed between the two sampling
events. The analytical results were validated and released to the public on January 22, 2009.
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Section 1 Introduction

The Anne Arundel County Health Department sampled private wells in a portion of the off-Post
area during the period of 2005 through 2008. The results of the private well sampling conducted
by the county will be reviewed as part of this investigation. It is reported that no volatile organic
compound (VOC) concentrations above MCLs were detected in the 2005 to 2008 sampling
events from the residential wells.
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Section 2 Sampling Plan Objectives

2 SAMPLING PLAN OBJECTIVES

2.1 Project Objective

The objective of the FSP is to provide the methods and procedures for the collection and analysis
of groundwater samples that will yield data of acceptable quality to assess the potential exposure
of groundwater users to the contaminants identified in the area groundwater. In areas where the
presence of contamination is identified, the data will be used to assess potential exposure risks
and provide the information needed to conduct a Corrective Measure Study should it be required.
Bottled water will be provided to all private well owners in the survey area until the sampling
results, associated risks and the source of the contaminants can be evaluated. The data obtained
in this phase of the investigation will be evaluated and provided in the Draft Investigation
Report.

2.2 Project Scope

The 1-mile radius off-Post area will be surveyed for the identification of private and public wells.
Following the survey, groundwater samples will be collected from the identified public and
private wells, as well as from the four existing monitoring wells in the survey area (MW-125d,
MW-126d, MW-123s, and MW-124s). Each of the wells will be sampled two times over a two-
month period.

All the groundwater samples will be analyzed for VOCs using USEPA Method SW 846/8260B.

The Investigation SOW includes the following activities to obtain additional information on this
off-Post area:

e Interview representatives from the Anne Arundel County environmental and health
departments to gather information concerning past environmental and operational
systems and practices in the off-Post area.

e Review files and records at the Anne Arundel County and at the other relevant agencies
to identify the locations and nature of past environmental impacts and locations of
potential wells to be sampled.

e Conduct public outreach activities to inform the public of the investigation plans and
results.

e Complete a door-to-door survey of residents and other property owners to identify the
existence and uses (e.g., potable supply, agricultural, industrial) of any private or public
supply wells.

e Collect groundwater samples (two rounds) from identified private or public supply wells
for analysis of VOCs. Collect groundwater samples (two rounds) from existing off-Post
monitoring wells MW-125d, MW-126d, MW-123s, and MW-124s for analysis of VOCs.
Characterize and dispose of IDW generated during field activities.

e Report the groundwater use survey and groundwater investigation results.
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The Interim Measures Work Plan provides a complete description of the activities outlined
above. The site layout and existing monitoring wells that will be sampled are shown in Work
Plan Map 1-1.

2.3 Project Schedule

A project schedule for the field investigation activities has been developed in conjunction with
USACE and FGGM. The project schedule for completion of the SOW is provided in Section 4
of the Interim Measures Work Plan.
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3 TECHNICAL APPROACH FOR SAMPLING ACTIVITIES

The field activities associated with the investigation will be focused on the off-Post area. The
sample locations are provided in Work Plan Map 1-1 and represent the sample numbers to be
used in the sample identification numbers (IDs) (refer to Section 5.1 for details). It should be
noted that since the exact locations of the residential wells are unknown, sampling locations are
approximated in the figure and the actual sampling locations will be determined in the field.

The Interim Measures Work Plan provides a brief review of the previous sampling results for the
off-Post area and rationale for this proposed sampling and investigation. The proposed sampling
locations, sampling media, and sample analyses are described below for each off-Post area.

All planned well purging, field screening, and groundwater sampling from the monitoring and
private wells will be performed in accordance with USEPA low-flow purging and sampling
protocols. Details on low-flow groundwater monitoring and sampling are provided in Section
4.1.1 of this FSP, and the generally accepted procedure (GAP) for the low-flow groundwater
sampling is provided as Appendix A, Attachment A. Field measurements for turbidity,
temperature, pH, dissolved oxygen (DO), oxidation/reduction potential (ORP), and specific
conductance will be collected during the groundwater sampling activities.

At a minimum, two rounds of synoptic groundwater level measurements from the four existing
monitoring wells will be collected to assess current groundwater heads. The GAP for the
groundwater level measurements is provided as Appendix A, Attachment B. Two rounds of
groundwater samples from all four existing monitoring wells (MW-125d, MW-126d, MW-123s,
and MW-124s) and all private and public supply wells identified in the groundwater use survey
will be collected in accordance with the procedures described in Section 4. The groundwater
samples, including the applicable quality assurance (QA) / QC samples, will be analyzed for
VOCs via USEPA Method SW 846/8260B by Analytical Laboratory Services, Inc., the
subcontracted laboratory.
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4 SAMPLE COLLECTION PROCEDURES

4.1 Monitoring Well Sampling Procedures

4.1.1 Purging Procedures

Groundwater sampling procedures will include water level measurements, calculation of well
volumes, purging, and sampling activities. The following step-by-step procedures are in
adherence with USEPA Region I11 groundwater sampling protocols for low-flow pump purging
and sampling and are based upon the method of Puls and Barcelona (USEPA, 1997).

Step 1. Measure depth to water and depth to bottom of every well in the off-Post area, if
accessible.

Step 2: Calculate one well volume of the screened or open interval.
Step 3: Lower the low-flow pump to the midpoint of the screened interval.
Step 4: Calibrate water quality meter (Horiba U-22 or equivalent).

Step 5: Begin to purge well. USEPA recommends a purge rate of less than 500
milliliters/minute (ml/min). The purge rate should not exceed the recharge rate (i.e.,
less than 0.3 feet of drawdown from static water level).

Step 6: Measure purging parameters at a minimum of one per well volume or every 3 to 5
minutes. Measurements will be collected via flow-through cell for pH, temperature,
specific conductivity, ORP, and DO as described in Section 4.1.2. Turbidity will
also be measured at the outflow of the flow-through cell every 3 to 5 minutes. All
measurements will be recorded in the field logbook and individual purge and
sampling log sheets (see Appendix B, Attachment A).

Step 7: After conductivity and temperature have stabilized to within 10% over three
readings, pH readings differ less than 0.1 standard pH unit, ORP readings differ
within 10 millivolts, and turbidity measurements differ within 10%, sampling can
begin.

Step 8: Maintain the well purging at a steady flow rate of approximately 100 ml/min, and
the sample will be collected out of the discharge line as described in Section 4.1.3.
The date and time of the sample collection will be recorded in the field log notebook.
See Appendix A, Attachment C for additional details concerning field
documentation.

Modifications to these general procedures may be made in the field based on the specific
conditions observed and documented in the Quality Control Summary Reports (QCSRS); see
Section 6.

4.1.2 Field Analyses

Field measurements will be performed during the well purging and will include pH, specific
conductivity, temperature, ORP, DO, and turbidity measurements. Measurements will be
collected by inserting the appropriate probes in a closed nondedicated container (flow-through
cell) that is rinsed with deionized water prior to purging the well.
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Section 4 Sample Collection Procedures

Calibration of the instruments (Horiba U-22 or equivalent) will be completed at the beginning of
each sampling day, checked in the middle of the day, and completed as otherwise necessary
based on the functioning of the meters and equipment. Each meter will be field calibrated in
accordance with the manufacturers’ specifications and appropriate calibration solutions. All
calibrations will be recorded in the field log. Field calibration procedures at a minimum will
include the following:

e The pH meters will be calibrated according to manufacturers’ instructions prior to each
day and will, at a minimum, consist of two standard buffer solutions (pH 4, 7, or 10)
obtained from chemical supply houses. The pH values of the buffers will be
compensated for the temperature at which the pH sample is measured. Verification
checks will be completed at least once per day using a standard solution. The verification
check results must agree within +0.05 pH standard units or recalibration will be
performed.

e All temperature measurements will be collected using a field thermometer, recorded to
+0.2 degrees Celsius (°C).

e DO meters will be calibrated to ambient air conditions.

e Specific conductance meters will be calibrated prior to each use with a potassium
chloride solution (1000 micromhos) prepared by a qualified laboratory or chemical
supplier.

e Turbidity meters will be calibrated daily prior to use with a minimum of two standards of
known turbidity as prepared by the manufacturer of the instrument. These solutions
should bracket the levels found in the groundwater.

e ORP probes will be checked daily against at least one standard solution prepared by a
qualified laboratory or chemical supplier.

All calibration procedures performed will be documented in the field logbook and will include
the date and time of calibration, name of the person performing the calibration, reference
standards used, and instrument readings.

If equipment fails calibration or equipment malfunction is noted during calibration or use, the
equipment will be tagged and removed from service.

4.1.3 Sample Collection

Groundwater samples will be collected using the low-flow pump or peristaltic pump and tubing
at a rate of about 100 ml/min as groundwater can be diverted away from the flow-through cell.
Groundwater will be collected directly into laboratory prepared bottles. Any intermediate
containers, pump tubing, and filters will be disposed of appropriately after each use. A new pair
of disposable nitrile gloves will be used for each well sample. VOC sample vials (which have
been preserved with hydrochloric acid from the qualified laboratory) will be filled completely so
the groundwater forms a convex meniscus at the top and then capped so that no air space exists
in the vial. The sample bottle will not touch the sample tubing; the vial will be checked for
bubbles, indicating airspace. If air bubbles are observed in the sample vial, the sample vial will
be discarded and the procedure repeated. When filling the VOC sample vial from the monitoring
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Section 4 Sample Collection Procedures

wells, stable flow conditions will be ensured (i.e., low flow from a completely filled sample tube
and a smooth water surface as the vial is being filled).

All sample bottles will be identified by the use of sample tags/labels with the sample
identification. Each sample label will be filled out by the sampler to avoid any possibility of
sample misidentification and attached to the sample container. Indelible ink shall be used to
complete the sample labels.

All samples will be labeled, preserved, handled, and have a full chain of custody (COC) in
accordance with Sections 4.4 and 4.5.

Any water generated in the purging or sampling of the wells will be run through portable carbon
filters and collected in drums or other suitable containers. The samplers should also be prepared
to containerize the groundwater fluids and transport the water back to FGGM for waste
characterization. Reusable equipment (i.e., the electronic water level indicator probe and field
parameter meters) will be decontaminated between uses at each well location and will be
conducted in accordance with the decontamination procedures outlined in Section 4.6. Prior to
the commencement of all sampling activities, the wells will be prioritized so that contaminant-
free wells will be sampled before any wells with potential groundwater impacts.

4.2 Private and Public Well Sampling Procedures
Residential and other privately or publicly owned wells will be sampled as outlined below.

Observations made during sample collection will be recorded in the field notebook and field data
sheet. Special logistical concerns must be worked out on a case-by-case basis prior to the start of
the residential well sampling program. These logistical concerns may include, but are not
limited to:

e providing a public relations program to explain the purpose of the sampling;

e preparing of community relations documents, including letters to residents, background
or information sheets, and a well survey form;

e obtaining written permission from well owner to enter the home to sample the well,
inspect the water system, and note logistical items, such as tap location, securing any pets
or other individual concerns;

e arranging appointments to sample the supply well;

e providing two-person sampling teams (with personal identification badges) for the safety
of the public and the sampling crew;

e sketching the water treatment system, if any, and document where the sample is collected
in relation to the well pump and treatment system; and

e providing the well owner with the analytical results for their well upon completion of
data validation.

Prior to sampling a supply well, an initial survey will be conducted to obtain an overview of the
well construction and the water system, its operation, and treatment configuration, if any. The
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Section 4 Sample Collection Procedures

typical Homeowner Potable Well Survey form is included in Appendix B, Attachment B and will
be completed prior to sampling a residential well. This form will also be used for commercial,
industrial or public supply wells.

The supply wells will be sampled at the identified and approved locations. The wells may have
the potential to contain trace levels of VOC. These contaminants will be targeted in the
groundwater sampled from supply wells in accordance with the following procedure:

Locate a sampling point nearest to the point of entry of the water line into the dwelling,
preferably before any water treatment or storage system. If a water treatment system
(e.g., carbon filtration) exists, then attempt to bypass the filter (or remove filter, if
possible) prior to sampling. If the sample is to be collected from a tap (or faucet),
disconnect any filter or aeration device in the faucet before purging the well.

Following the sample point identification, open the cold-water faucet and let a slow and
steady stream of water flow for approximately 15 minutes prior to sampling. The
homeowner should be encouraged to run the water to help shorten the purging process.
Opening additional faucets can also shorten the purging time. This process allows for
purging of water supply system (including storage tanks) and allows for sampling of
fresh groundwater directly from the aquifer.

Collect field measurements for DO, pH, temperature, specific conductance, turbidity, and
ORP at least every 5 minutes. Once each of the field parameters has stabilized within
10% of the previous three readings, the groundwater entering the system is considered to
be representative of the local conditions and ready to sample.

Complete identification labels for sample containers for each well as described in Section
4.5.

Use a new pair of disposable nitrile gloves for each well sample.

Fill VOC sample vials (which have been preserved with hydrochloric acid from the
qualified laboratory) completely so the groundwater forms a convex meniscus at the top.
Cap the vial so that no air space exists in the vial. Do not allow the sample bottle to
touch the sampling port or faucet. Turn the vial over and tap it to check for bubbles,
indicating airspace. If air bubbles are observed in the sample vial, discard the sample vial
and repeat the procedure. When filling the VOC sample vial from the residential tap,
ensure stable flow conditions (i.e., low flow from the tap and a smooth water surface as
the vial is being filled).

Record time of sampling.
Document field activities, including the COC, in accordance with Section 4.5.

Conduct sample management, packaging, and shipping of samples to laboratory in
accordance with Section 5.

Complete the Groundwater Monitoring Well Sample Collection Log provided in
Appendix B, Attachment A.
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Section 4 Sample Collection Procedures

4.3 Health and Safety Procedures

The health and safety procedures for investigation activities are provided in Appendix C of the
Interim Measures Work Plan.

4.4 Sample Containers, Preservation, and Handling

Sample containers, preservation, and holding times will follow USEPA Region 111 and USACE
guidance. Sample containers for all samples will be certified clean and supplied by a qualified
laboratory and will be pre-preserved with hydrochloric acid. Once the samples have been placed
in the appropriate containers, all samples will be placed immediately into coolers and packed
with ice or ice packs to maintain a temperature of approximately 4°C. Samples that require VOC
analysis are required to be kept cold and analyzed as soon as practicable. The sample reporting
period time requirement should not be longer than five days for VOC analysis. See Worksheet
#26 in the QAPP for the sample handling requirements. See Worksheet #28 in the QAPP for the
QC sample tables for a summary of analytical method requirements.

4.5 Sample Custody

COC formats and procedures will follow guidance as described in Section 4.3 and SOP A.2 in
Appendix A of the FGGM Generic FSP (EM Federal, 2003a). Custody for samples collected
during this program will be maintained by the field personnel collecting the samples. The field
personnel will be responsible for documenting each sample transfer and maintaining custody of
all samples until the samples are shipped to the laboratory.

A self-adhesive label will be affixed to each sample container before sample collection. A COC
record will be filled out by the field personnel during sampling. The COC record will be placed
in a ziplock plastic bag and will accompany the samples inside the cooler for shipment to the
laboratory. The field personnel will be properly relinquished samples on the COC record.

Each sample cooler containing samples will contain sufficient ice and/or ice packs to maintain
the proper temperature (approximately 4°C). All sample coolers will be packed in a manner to
prevent damage to the sample containers. The field personnel will place signed custody seals on
each sample cooler. All coolers will be handled by designated couriers or will be shipped
directly to the qualified laboratory. All coolers will be shipped in accordance with current U.S.
Department of Transportation and International Air Transport Association regulations. See
Appendix A, Attachment D for the GAP for sample custody and tracking methods. The purpose
of this GAP is to delineate sample custody procedures and responsibilities related to field
operations.  This GAP also defines the procedures, organizational responsibilities, and
documentation requirements associated with the field and laboratory sample control system.

4.6 Decontamination and Post-Sampling Procedures

Decontamination of sampling equipment will follow Maryland Department of the Environment,
USEPA Region Ill, and USACE guidance. SOP H.1 for conducting decontamination operations
is provided in Appendix A of the FGGM Generic FSP (EM Federal, 2003a). All nondisposable
sampling tools will be decontaminated in the field prior to sampling and prior to leaving the site
in the following manner:
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1. Wash equipment thoroughly with a low phosphate detergent and water using a brush to
remove any particulate matter or surface film.

Rinse equipment with distilled water.

Pump approximately 5 gallons of low phosphate detergent and water through the
sampling pump.

4. Pump approximately 5 gallons of potable water through the sampling pump.

Pump approximately 5 gallons of deionized or distilled water through the sampling
pump.

6. Air dry equipment.

7. Wrap equipment in clean plastic sleeve or wrap in aluminum foil if not used immediately.

4.7 Quality Assurance / Quality Control Samples

Field duplicates will be collected at a frequency of one duplicate per 10 residential wells
samples. Matrix spike / matrix spike duplicates (MS/MSD) samples will be collected at a
frequency of one MS/MSD per 20 samples and will include one of the existing monitoring wells.
Rinsate blanks will be collected at a rate of one per type of sampling equipment per
decontamination event. This rate should not exceed one rinse blank per day. Field QC samples
will be collected to determine if contamination of samples has occurred in the field and, if
possible, to quantify the extent of contamination so that data are not lost. Field duplicate
samples, trip blanks, equipment blanks, and MS/MSD samples will also be collected. The
duplicate QC samples will be labeled with fictitious identification locations and times and
submitted to the laboratory as regular samples. The actual identification of the duplicate QC
samples will be recorded in the field logbook. The samples will be identified as duplicate, trip
blank, equipment blank, and MS/MSD samples in the final report. QA/QC samples will be
collected as part of the groundwater monitoring sampling.

A summary of the field QA/QC samples to be collected during the sampling program is
presented as follows:

e Trip blanks for volatile samples consist of laboratory-supplied deionized water in
preserved VOC vials that are prepared in the laboratory and are shipped in the coolers.

e Rinsate blanks will consist of pouring laboratory-supplied deionized water over the
dedicated sampling pumps.

e Duplicate samples for groundwater samples from the residential wells
e MS/MSD for groundwater from a monitoring well

4.7.1 Field Duplicate Samples

Field duplicate samples are independent samples collected in such a manner that they are equally
representative of the sampling point and parameters of interest at a given point in space and time.
Field duplicate samples provide precision information of homogeneity, handling, shipping,
storage, preparation, and analysis.
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A field duplicate sample will be collected immediately after the original sample is collected and
will be analyzed with the original field sample for the same parameters. One of every 20
investigative samples collected per matrix will be duplicated.

4.7.2 Trip Blanks

The trip blank is designed to address possible sample contamination from transportation between
the site and the laboratory. A trip blank will be prepared by the laboratory and sent to the site in
the cooler with the other sample containers. One trip blank will be sent to the laboratory for
analysis for each day that samples have been collected for VOCs.

4.7.3 Equipment Rinsate Blanks

The equipment (rinsate) blank is designed to address cross-contamination between sample
sources in the field due to deficient field equipment decontamination procedures. This blank
also addresses field preservation procedures, environmental site interference, and the integrity of
the source water for field cleaning.

An equipment blank will be prepared during sediment, surface water, and groundwater sampling
when a particular piece of nondedicated sampling equipment was employed for sample
collection and subsequently decontaminated in the field for use in additional sampling. The
equipment blank will be composed in the field by collecting, in the appropriate container for the
water, a blank water rinse from the equipment (sampling pump) after execution of the last step of
the proper field decontamination protocol. Preservatives will be added to the equipment blank
where appropriate for the sampling parameters. At least one equipment rinsate blank will be
collected and sent to the off-site lab for analysis.

4.7.4 Matrix Spike / Matrix Spike Duplicate Samples

MS/MSD samples will be collected from the same location as the parent sample and will be
analyzed for the same parameters as the parent sample. Each sample will be labeled with the
same sample number as the original sample, designated as MS or MSD samples, and submitted
to the laboratory for the appropriate analyses. MS/MSD samples determine accuracy by the
recovery rates of the compounds added by the laboratory (the MS compounds are defined in the
analytical methods). The MS/MSD samples also monitor any possible matrix effects specific to
samples collected from the site and the extraction/digestion efficiency. In addition, the analyses
of MS and MSD samples check precision by comparison of the two spike recoveries. One MS
and MSD sample will be collected for every 20 samples collected per matrix and sent to the off-
site lab for analysis.

4.8 Documentation

Field documentation generated during sample collection, such as field measurements,
observations, and field instrument calibrations, will be entered in indelible ink directly into a
bound field logbook or on a field boring log. Appropriate information will be entered into the
logbook to reconstruct the sampling event, including the site name and location, sample
identification, sample description, date and time of sample collection, methodology, field
measurements and observations, and the sampler’s initials. See Appendix A, Attachment C for
the GAP on Field Documentation.
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4.9 Management of Investigation-Derived Wastes

Management of IDW will be in accordance with Section 3.3.4 of the Work Plan. Drummed
materials will be staged within the FGGM Recycling Center (Building 2250). All drums will be
securely sealed (e.g., capped and banded). A Malcolm Pirnie subcontractor fully qualified to
handle disposal activities will conduct the characterization and disposal of the drums. During
pickup of the drums, a Malcolm Pirnie representative and an FGGM representative will be
present at the site. Prior to and/or during drum pickup by the Malcolm Pirnie subcontractor,
manifest signatures and review of destiny of IDW will be finalized. See Appendix A,
Attachment E for additional details concerning the procedure for the management of IDW.
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5 SAMPLE MANAGEMENT AND ANALYSIS

The procedures described in this section ensure that once representative environmental samples
are obtained, they are properly containerized, preserved, shipped, and otherwise handled in a
manner that will maintain their chemical integrity. The use of these techniques will ensure the
representativeness of a sample and significantly reduce the possibility of sample contamination
from external sources.

The Sample Management and Analysis procedures for the investigation are those provided in
Appendix A, Attachment F. Exceptions and/or additions to the Sample Management and
Analysis discussed in the FGGM Generic Work Plan are provided below.

5.1 Sample Documentation

Sample 1Ds will consist of the well 1D, the media type (GW for groundwater), and a sequential
sample number. The newly defined sample IDs differentiate between residential well (RW) and
monitoring well (MW) groundwater samples. For example, the first sample collected from MW-
125d would have the following sample ID: MW-125d-GW-01.

5.2 Sample Packaging and Shipment

Sample packaging and shipment procedures will follow guidance as described in the FGGM
Generic FSP (EM Federal, 2003a).

5.3 Sample Receipt

The procedure for sample receipts will follow guidance as described in the FGGM Generic FSP
(EM Federal, 2003a).

5.4 Analytical Program

The analytical program for the off-Post area was developed based on the results of previous
USACE investigations, including the previous phase of the investigation conducted by the
county. Comments received from USACE and regulatory agencies were also used to identify the
analytical program for the off-Post area.

In accordance with the FGGM Generic FSP, samples collected from the site will be analyzed for
VOCs using SW-846 USEPA Method 8260B (EM Federal, 2003a). The analyses for each
sample are provided in the QAPP.

5.5 Off-site Analytical Methods

USEPA SW-846 Method 8260B will be used for the chemical analysis of samples collected at
the off-Post area. Analytical methods for each parameter are provided in Table 4-3 of the
FGGM Generic FSP (EM Federal, 2003a). Methods, specific analytes, and respective
quantitation limits are provided in the QAPP (Work Plan, Appendix D).

The analytical data packages will contain sufficient information for data validation in accordance
with EPA Region Il Modifications to the National Functional Guidelines for Organic Data
Review. In accordance with the SOW, the analytical data will be 100% validated.
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5.6 Site-Specific Data Quality Objectives

Site-specific DQOs are developed to achieve the level of data quality required for the anticipated
data use and are implemented so that, for each task, the data are legally and scientifically
defensible. The development of DQOs for a specific site and measurement takes into account
project needs, data uses and needs, and data collection. These factors determine whether the
quality and quantity of data are adequate for their end use. Sampling protocols have been
developed and sample documentation and handling procedures have been identified to yield the
required data quality.

The DQO process used to develop the site-specific DQOs is consistent with the Guidance For
the Data Quality Objectives Process (USEPA, 2000).

5.6.1 Field Data Quality Objectives

The project field DQOs are quantitative and qualitative statements used to assess the quality of
the data required. Field DQOs will be used to measure the performance of the field investigation
program and their impact on the final results. The sampling activities may introduce potential
sources of uncertainty or bias that may affect the overall confidence in the final measurements.

The evaluation of field DQOs with respect to precision, accuracy, representativeness,
completeness, and comparability criteria is presented as follows:

e Precison. In terms of the precision DQO, the consistent use of sample collection,
documentation, handling and transportation procedures during all sampling activities, as
described in the FGGM Generic FSP (EM Federal, 2003a), should provide data of
acceptable quality. Field measurements will be made to the required levels of precision
as described in Section 3.3.2 of the FGGM Generic QAPP (EM Federal, 2003c). Field
measurement equipment will be calibrated properly, and the field investigation program
will be documented properly. In addition, sufficient MS/MSDs (one per 20 samples per
matrix type) and duplicate samples (one per 20 samples per sampling technique collected
for each medium) will be collected from the groundwater to evaluate precision after the
analytical program is completed.

e Accuracy. In terms of the accuracy DQO, a sufficient number of field blank samples
(collected as described in Section 3.11 of the FGGM Generic FSP; EM Federal, 2003a),
equipment rinse blanks (one per type of sampling equipment per decontamination event),
and trip blank samples (one trip blank for each cooler containing aqueous volatile organic
samples) will be collected to determine whether contamination was introduced from
outside the sample matrix. In addition, the field logbooks and sampling forms will be
completed accurately. Field monitoring equipment will be calibrated properly pursuant
to the requirements of the SOPs in Appendix A of the FGGM Generic FSP to ensure
accurate measurements are taken (EM Federal, 2003a).

e Representativeness. The representative DQO will be met by collecting data that are
representative of site conditions. This field DQO will be achieved by using procedures
that maintain the sample, as close as possible, in its original condition when contained.
Careful preservation and handling of field samples will contribute to acceptable field
representativeness.
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Completeness. The completeness of all analytical data will be evaluated by comparing
the number of samples collected to the number of samples required. A completeness goal
of 98% has been established. All field documentation, such as sampling forms and the
field logbooks, will be completed properly.

Comparability. The comparability DQO will be achieved by using sampling techniques
and equipment that are based on USEPA-accepted methods, follow SOPs as stated in the
FGGM Generic FSP and FGGM Generic QAPP (EM Federal, 2003a and 2003c), and
produce consistent data and measurement.

5.6.2 Analytical Data Quality Objectives

The level of analytical DQOs for the investigation sampling program is Level 11l. To achieve
these objectives, the field sampling program incorporates procedures defined in the USEPA's
Data Quality Objectives Process for Superfund, Interim Final Guidance, (USEPA, 1993). To
assist in the interpretation of data, the Superfund program has developed the following two
descriptive data categories:

Screening Data with Definitive Confirmation. Screening data are generated by rapid,
less precise methods of analysis with less rigorous sample preparation. At least 10% of
the screening data are confirmed using analytical methods and QA/QC procedures and
criteria associated with definitive data. Screening data QA/QC elements include the
following:

- Sample documentation

- COC

- Sampling design approach

- Initial and continuing calibration

- Determination and documentation of detection limits
- Analyte identification and quantification

- Analytical error determination

- Definitive confirmation

Definitive Data. Definitive data are generated using rigorous analytical methods. Data
are analyte-specific, with confirmation of analyte identity and concentration. Methods
produce tangible raw data (e.g., chromatograms, spectra, digital values) in the form of
paper printouts or computer-generated electronic files. For the data to be definitive,
either analytical or total measurement error must be determined. Definitive data QA/QC
elements include the following:

- Sample documentation

- COC

- Sampling design approach

- Initial and continuing calibration

- Determination and documentation of detection limits
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Analyte identification and quantification

QC blanks (trip, method, rinse)

MS recoveries

Performance evaluation samples (when specified)
Analytical error determination

Total measurement error determination
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6 REPORTING

6.1 Investigation Report

An Interim Measures Report (in draft, draft final, and final versions) will be submitted upon the
conclusion of field investigations. The report will summarize the findings of all field
investigations conducted and include site activity logs, diagrams showing sampling locations,
and laboratory results. Analysis and a discussion of the data generated during the investigation
along with conclusions and recommendations for further action or no further action in the off-
Post area will be included. The residents will receive their individual sample results following
completion of the data validation.

6.2 Investigation-Derived Waste Letter Summary

Malcolm Pirnie will provide a letter summarizing the analytical results and disposal requirements
pertaining to IDW waste management.

6.3 Quality Control Summary Reports

A draft and final investigation QCSR will be submitted as part of the Investigation Report at the
conclusion of the investigation site investigations. These reports will include a summary of
quality issues related to the investigation activities. The QCSR will outline QC practices
employed by Malcolm Pirnie, including any problems and corrective actions taken and contain
consolidation and summary of the laboratory data. Laboratory data and data validation reports
will be provided in electronic format as part of the QCSR, if requested. A QCSR will be
submitted to USACE for review and comment prior to finalizing the report.

Malcolm Pirnie, Inc. Final Field Sampling Plan

2118-151-001 6-1 Interim Measures for Monitoring Wells 125d and 126d
March 2009 Fort George G. Meade



Section 7 References

7 REFERENCES

EM Federal Corporation. 2003a. Generic Field Sampling Plan, Fort George G. Meade, Final
Document.

------ . 2003c. Generic Quality Assurance Project Plan, Fort George G. Meade, Final Document.

Malcolm Pirnie, Inc. 2009. Draft Interim Measures Work Plan, Monitoring Wells MW-125d
and MW-126d, Fort George G. Meade, Maryland.

------ . 1993. Data Quality Objectives Process for Superfund Interim Final Guidance.
EPA/540/R-93/07.

------ . 2000. Guidance For the Data Quality Objectives Process. EPAQA/G-4.

USEPA 111, 1997. Low-Flow Purging and Sampling of Groundwater Wells.

------ . 2004. EPA Region Il Modifications to the National Functional Guidelines for Organic
Data Review.

------ . 2007. Unilateral Administrative Order (Order) issued to the U.S. Department of the Army
(Army) on 27 August 2007.

------ . 2009. “Interim Measure Required” letter from U.S. Environmental Protection Agency to
Fort George G. Meade dated 29 January 2009.

Malcolm Pirnie, Inc. Final Field Sampling Plan

2118-151-001 7-1 Interim Measures for Monitoring Wells 125d and 126d
March 2009 Fort George G. Meade



GENERALLY ACCEPTABLE PROCEDURE
FOR

LOW STRESS (LOW FLOW) GROUNDWATER SAMPLING

PURPOSE/APPLICATION

This low flow groundwater purging and sampling procedure presents a standard method for
collecting groundwater samples that are representative of the formation from which they are
being withdrawn. By using low flow rates for purging and sampling to minimize drawdown
within the well, three primary benefits gained. First, using a low flow rate during sampling
promotes laminar flow, which minimizes the disturbance of sediment at the bottom of a well or
fine particles in the well’s filter pack. Groundwater samples are therefore less turbid, which
reduces sampling time and generally eliminates the need to filter. Second, the amount of
groundwater purged from the sampling well is significantly reduced, minimizing investigation
derived waste. Third, low flow purging and sampling reduces aeration and therefore helps to
preserves the natural chemical characteristics of the groundwater sample. Low flow sampling
may be used to collect groundwater samples for analysis of contaminants of concern, as well as
geo-chemical and biological parameters.

This guideline is for information purposes and should not take precedence over the requirements
of project specific plans. This is especially true for federal project sites, which are governed by
regionally directed United States Environmental Protection Agency (USEPA) low flow
groundwater sampling protocols.

EQUIPMENT

Low flow groundwater sampling requires traditional groundwater sampling equipment with the
addition of the following:

e Multi-parameter water quality monitoring system (e.g. Horiba U-22 or equivalent)
equipped with a flow through cell.

e An adjustable rate, positive displacement, groundwater pump (e.g., centrifugal,
submersible, or bladder pumps) constructed of stainless steel or Teflon capable of
achieving low flow pumping rates (i.e., 100 to 500 ml/min).

e Polyethylene tubing or equivalent.

e Flow measurement device (e.g., a graduated container and stop watch).

e A water level probe or oil/water interface probe.
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PRE-SAMPLING PROCEDURES

The pre-sampling procedures for low flow groundwater sampling and purging are as follows:

1.

To minimize the risk of cross-contamination, if possible, begin with the monitoring
well that is known or believed to have the lowest contaminant concentrations.

Position a sheet of polyethylene over the monitoring well for placement of all
sampling equipment.

Where applicable, measure the concentration of volatile organic compounds (VOCs)
in the well’s headspace with a photoionization detector (PID) and record the
concentration in the field log book.

Measure and record the depth to water and if applicable, the depth to light non-
aqueous phase liquid (LNAPL).

SAMPLING PROCEDURES

The procedures for collecting groundwater samples using low flow are as follows:

1.

Pump Installation: Install the pump by slowly lowering the pump assembly and
tubing into the well. The pump should be set to the appropriate depth with the intake
being a minimum of two-feet above the bottom of the well to prevent disturbing and
re-suspending any sediment at the bottom of the well.

Water Level Measurement: Measure the depth to groundwater from the top of the
well casing using a water level probe. Leave the probe in the well for subsequent
water level measurements.

Purging: Begin purging the well at a rate of 200 to 500 milliliters per minute
(ml/min) and measure the water level. If excessive drawdown is observed in the well
(i.e. greater that 0.3 feet), reduce the flow rate until the water level stabilizes. When
the water level has stabilized, subsequent measurements should be made on five
minute intervals. The flow rate, as well as flow rate adjustments should be recorded
on a field purge log.
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4, Field Parameter Monitoring: Field parameters (pH, conductivity,
reduction/oxidation potential, DO, and turbidity) should be recorded every five
minutes with water level measurements. The well is considered stable and ready to
be sampled once the field parameters are stable over three consecutive readings
(USEPA Region 2, 1998). The following criteria identify stabilized field parameters:

0.1 for pH

3.0 percent for conductivity

10.0 mv for redox potential

10.0 percent for DO and turbidity

[+ 1+ [+ 1+

The pump should not be removed or shut off between purging and sampling.

5. Sample Collection: If necessary, reduce the flow rate to 100 to 250 ml/min to reduce
turbulence while filling sample containers during sample collection. Where wells are
purged at a flow rate less than 100 ml/min, maintain the same flow rate during sample
collection. Disconnect the inflow line from the flow through cell and collect the
groundwater sample. All sample containers should be filled directly from the tubing.
Allow water to flow from the tubing gently down the inside of the containers to
minimize turbulence during sample collection. Groundwater samples should be
collected in order of importance, according to the project requirements.

6. Pump Removal: Once sampling is complete, slowly remove the pump assembly and
tubing from the well. If the tubing is dedicated to the well, disconnect the tubing
from the pump, re-insert the tubing into the well, and secure the tubing so it is easily

accessible.

7. Secure Well: Secure the top of the well casing with a locking cap or expansion plug
and close the well. In the case of a stick-up protective well cover, , lock the outer
casing.

DECOMTAMINATION

All dedicated or “single use” groundwater sampling equipment should be disposed in accordance
with all applicable local and federal regulations. The decontamination procedures for non-
dedicated low flow groundwater sampling equipment are as follows:

1. Pre-rinse: Operate the pump and flush equipment thoroughly with deionized or
distilled water for approximately five minutes.
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2. Wash: Operate the pump and flush equipment thoroughly with Alconox or other non-
phosphate detergent solution for approximately five minutes.

3. Rinse: Operate the pump and flush equipment thoroughly with deionized or distilled
water for approximately five minutes or until all of the detergent has been removed

from the equipment.

FIELD SAMPLING FORM

See attached.

REFERENCES

United States Environmental Protection Agency (USEPA) Region II, 1998, Ground Water
Sampling Procedure, Low Stress (low flow) Purging and Sampling, GW Sampling SOP,
March 16th.

POTENTIAL PROBLEMS/TROUBLESHOOTING

Insufficient yield, cascading, field parameters failing to stabilize, and aerating the groundwater
sample are potential problems when trying to use low flow protocols to collect representative
groundwater samples.

Insufficient Yield/Cascading

A low yielding well that cannot sustain a low flow purge rate may eventually go dry. The
sampler should take care not to dewater the well below the top of the well screen to prevent
cascading of the sand pack. Therefore, pumping a well dry should be avoided in all situations.
If a well should go dry, the groundwater sample should be collected as soon as there is sufficient
recharge to collect the sample. If the well has not recharged sufficiently within 48 hours, the
well should not be sampled.

A low yielding well that consistently demonstrates that it cannot sustain a low flow purge rate of
250 ml/min or less should not be sampled using low flow protocols. Groundwater samples
collected from low yielding wells are often representative of the stagnant groundwater within the
well and the surrounding sand pack, and not representative of the geologic formation. In
addition, these samples are typically very turbid, which can skew the analytical results of
groundwater samples being analyzed for organic compounds and metals.

G:\2118 - USACE BAL 3omus1 - FGGM Offpost Well Investigation\Work Plan\Appendices\FSP\Append
A-Attach A.docx 4



Key Field Parameters Fail to Stabilize
If any key parameters fail to stabilize within four hours of purging, then the following
alternatives should be considered:

1. Continue purging until stabilization.

2. Stop purging, do not collect a sample, and document the activity.

3. Stop purging, collect a sample, and document the activity.

4, Stop purging, secure the well, and resume purging the following day.

The key parameter for samples being analyzed for VOCs is dissolved oxygen (DO). The key
parameter for all other analytical samples is turbidity. Typically DO and turbidity take the
longest to stabilize.

Non-stabilizing turbidity measurements may be avoided by periodically removing sediments that
may be trapped in the flow through cell during purging. Trapped sediments may cause artificial
fluctuations in turbidity measurements. Additionally, the sampler should visually compare the
turbidity of the groundwater in the Cell with the groundwater entering the Cell. If the
groundwater entering the Cell is clearer, disconnect the inflow line, drain the turbid groundwater
from the Cell, and reconnect the inflow line. Turbidity readings should more accurately reflect
true groundwater conditions.

Fluctuations in DO measurements may be caused by air bubbles that form in the flow through
cell or sample tubing. Ensure that the inflow tubing is sealed tightly to the flow through cell to
prevent the intrusion of air. It may be necessary to drain the flow through cell to remove all air
bubbles that may interfere with accurate DO readings.

Aerating the Sample

To prevent inadvertently aerating the groundwater sample, the flow rate should be set so that
pump suction and positive groundwater flow through the sample tubing is maintained. The
sampler should minimize the length and diameter of the sample tubing. It is recommended that
either one-quarter or three-eights-inch inner diameter tubing are used.

Where centrifugal pumps are being used to collect a groundwater sample from a deep well,
preventing aeration and sustaining a low flow rate becomes problematic. These issues can be
minimized if an impeller is removed from the pump. This allows the pump to run at a lower
flow rate and reduces the potential for aerating the groundwater sample. There is also concern
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that the centrifugal pump will heat the groundwater sample, however, the increases in
temperature rarely increases more than two degrees Celsius during sampling.
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GENERALLY ACCEPTABLE PROCEDURE
FOR

GROUNDWATER LEVEL MEASUREMENT

PURPOSE/APPLICATION

The objective of these guidelines is to provide general reference information and technical
guidance on the measurement of the depth to groundwater in an open borehole, cased borehole,
monitoring well, or piezometer.

METHOD SUMMARY

When measuring groundwater levels, there should be a clearly established reference point of
known elevation, which is normally the top of the well casing. The reference point should be
scored or permanently marked on the rim of the casing if the casing rim is not even and level.
To be useful, the reference point should be tied to a USGS benchmark or a local datum. The
field notes recorded should clearly describe the reference used. An arbitrary datum could be
used for an isolated group of wells if necessary.

Before measurements are made, water levels should be allowed to stabilize for a minimum of
24 hours after well construction and development. In low-yield conditions, recovery of water
levels to equilibrium may take longer. Groundwater levels should be measured and recorded to
the nearest 0.01 foot. Water level measuring equipment must be decontaminated and, in general,
measurements should proceed from the least to the most contaminated boreholes or wells, when
possible.

Condition of the wells, piezometers, or boreholes should be recorded along with the name of the
individual who has measured the groundwater levels. Groundwater levels that are subject to
tidal influence should be measured in conjunction with a tidal chart. The frequency of such
measurements should be pre-established.

LIMITATIONS

These guidelines give overall technical guidance only and could be modified as necessary based
upon specified requirements of project-specific plans, site conditions, or equipment limitations.

DEFINITIONS

Water table. The surface in an unconfined aquifer where groundwater pressure is equal to
atmospheric pressure.
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Potentiometric (or piezometric) surface. An imaginary surface representing the total head of
groundwater in an aquifer that is defined as the level to which water would rise in a well
screened at and/or beneath the water bearing zone. The water table is a particular potentiometric
surface.

EQUIPMENT

m Electronic Water Level Indicator with an accuracy of 0.01 foot.
m Field book or field form and pen.
m Decontamination materials.

An electronic water level indicator consists of a spool of graduated, small-diameter cable and a
probe attached to the end. When the probe comes into contact with water, the circuit is closed
and a meter, light, and/or buzzer attached to the spool will signal the contact. Nine-volt batteries
are typically used for a power source.

PROCEDURES

The procedures for measuring groundwater levels are as follows:

1. Clean all the equipment entering the well by the following decontamination
procedure:
m  Wash equipment with an Alconox solution followed by a deionized water rinse.
m If organic contamination is present, and per the project-specific requirements,
rinse with an approved solvent (e.g., methanol, isopropyl alcohol, acetone).

2. Check operations of equipment above ground.

3. Remove well cap, note well ID, time of day and date in site logbook or an appropriate
groundwater level data form.

4. If required by site-specific conditions and/or work plans, monitor headspace of well
with a photoionization detector (PID) or flame ionization detector (FID) to assess the
presence of volatile organic compounds (VOCs), and record results in logbook.

5. Ensure well is at equilibrium with atmospheric pressure. In wells with air tight plugs,
or without vents, the hydraulic head may not be the same as in an open or vented
well. Allow sufficient time for the well to equilibrate to atmospheric pressure.
Several measurements may be needed to verify if equilibrium has been reached. This
is especially important for wells screened in confined aquifers.

6. Lower water level probe into well and record water level to the nearest 0.01 foot. If a
separate phase is present, an oil/water interface probe is needed for measurement of
Light Non-Aqueous Phase Liquid (LNAPL) thickness and water level.
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POTENTIAL PROBLEMS/TROUBLESHOOTING

When there is LNAPL on the water table, high or low specific conductance, groundwater
cascading in the well, or a turbulent water surface in the well, measuring groundwater levels with
an electronic sounder may be difficult. Before lowering the probe into the well, the circuitry can
be checked by dipping the probe in water and observing the indicator. The probe should be
lowered slowly into the well and once the buzzer sounds, slowly raised and lowered until it just
ceases sounding. At this point the depth to water is read directly from the graduated cable at the
reference point and recorded to the nearest 0.01 feet.

REFERENCES

Fetter, C.W., 1994, Applied Hydrogeology, Third Edition, Prentice Hall Inc., pp. 691.

United States Environmental Protection Agency (USEPA) 2000, USEPA Environmental
Response Team Standard Operating Procedures, Manual Water Level Measurements.
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TITLE: FIELD DOCUMENTATION

1.0 INTRODUCTION

Records of field activities generated during the course of projects must be capable of withstanding
challenges to validity, accuracy, and legibility. Thus field data is required to be legible, identifiable,
retrievable, and protected against damage, deterioration, and loss. Data must be recorded in standardized
formats and in accordance with prescribed procedures. This standard operating procedure (SOP)
describes the procedures and personnel responsibilities associated with recording field data at the [Site].

2.0 DEFINITIONS

Raw data are defined as any worksheets, records, memoranda, or notes that result from original
observations and activities of a project and that are necessary for the reconstruction and evaluation of the
project. Raw data may include, but are not limited to, information recorded in:

e Field survey logs

e Laboratory Record Books (LRB)

e Instrument maintenance logs and calibration records

e Sample chain-of-custody forms

e Standard or stock solution preparation records

e Laboratory data sheets (e.g., sample preparation or miscellaneous documentation forms)
e Project-specific data form

e Taxonomic Species ID forms

Raw data may also include photographs, maps, microfilm or microfiche copies, computer printouts,
magnetic media such as dictated observations, recorded data from automated instruments, and
correspondence related to planning, conduct, and interpretation of a project.
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3.0 PROCEDURES
3.1 General

A separate logbook should be dedicated for each sampling project and contain the name of the project
leader, team members, and project name written inside the front cover. All aspects of sample collection
and handling should be documented in the logbook. Data should be entered directly onto the appropriate
form; entries should not be recorded on intermediate materials (e.g., scrap paper) and then transcribed to
the logbook. If data must be collected and cannot be entered directly onto the appropriate form, the data
should be recorded in a coherent and organized manner and attached permanently in the project logbook.
Entries should be legible, accurate, and complete. The language should be factual and objective.

If standard forms are used to record data, the forms must contain enough information to ensure
traceability. The minimum information required on each form is the project number, project phase or task,
descriptive title identifying the type of data to be recorded (e.g., sample weights), date the work was
performed, and the name or initials of the person(s) performing the work and recording the data. For
field-collected data, information regarding the sample collection equipment should also be included, such
as use and decontamination, field equipment and measurements, calculations and calibration data, sample
location, sample number, time of collection, and any observations or unusual events. If the recorded data
includes measurements, units must be included. Unused or non-applicable areas of the forms should be
deleted or marked "NA". Collection of QC samples should also be documented, as well as any deviations
from procedural documents, such as the QAPP and SOPs.

All entries must be made in waterproof, non-erasable ink, preferably black. Felt-tipped pens should be
avoided because many of the inks are soluble in water or organic solvents. The use of pencil to record
data is not acceptable, except in rare circumstances (e.g., inclement weather conditions in the field). If
pencil must be used, the data must be photocopied, stamped or marked as a verified copy, and signed and
dated. The photocopies should be maintained with the original data in the project files.

All data must be recorded promptly and legibly. Entries must be signed or initialed by the person
performing the work. If another individual recorded the data, that person must also sign or initial. Entries
must be dated on the day of entry; times should be recorded for activities for which time intervals are
critical.

Any videos, slides, or photographs taken in the field should be numbered to correspond to logbook
entries. The name of the photographer, date, time, site location, and site description should be entered
sequentially into the logbook as photos are taken. Special lenses, films, filters, or other image
enhancement techniques must be noted in the logbook.

3.2 Data Corrections

Corrections to data should be made by drawing a single line through the original entry and replacing it
with the correct value. Original data should not be obliterated or written over. All corrections and
changes must be initialed, dated, and justified. Write-overs are considered data changes and must be
treated in the same manner as other changes, i.e., the written-over value must be deleted with a single line
and replaced with the correct value, and the correction initialed, dated, and justified. Justifications for
changes should be clear and concise; vague explanations such as “Wrong number" should be avoided.
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Suggested error codes for the more common changes are provided in Attachment 1. If a code other than
the ones listed in Attachment 1 is used, an explanation of the code must be included in the project files.

3.3 Data Transcriptions

Data that are transcribed from other sources must be traceable to their original source (i.e., either the
specific location of the original data must be identified or the data transfer process must be described in
an SOP or the project plan). Data entered in spreadsheets are assumed to be transcribed unless clearly
marked as direct-entry data. If data are transcribed by hand, vs. instrument transfer, the name of the
person transcribing the data and the date of transcription must be recorded. If the transcription was
verified, the name of the verifier and the date of verification should be documented.

3.4 Calculations

Calculations should be thoroughly documented so that the calculation can be duplicated by a person other
than the originator. If the formula applied to data is not documented in an SOP then it must be
documented with the data (as miscellaneous documentation, a footnote, etc.). All data sources, methods
of calculation, and assumptions should be documented or identified. If data relevant to the calculation
have been recorded elsewhere, the location of that data should be specified.

3.5 Computer-driven Data Collection and Analysis

In computer-driven data systems, the individual responsible for entering the data and the date of entry
must be identified. All printouts must be initialed and dated by the person responsible. Changes in
computer entries must be traceable to the original entry, and the reason for the change, the date of the
change, and the name of the individual responsible for the change must be documented.

4.0 PERSONNEL RESPONSIBILITIES AND TRAINING

It is the responsibility of the technical managers to ensure that all staff performing the procedures
described in this SOP are properly trained and that documentation of training exists prior to the
performance of those procedures. Individuals whose responsibilities include data recording are
responsible for reading and understanding this SOP and for performing the procedures in accordance with
the stated requirements.

Individuals are considered trained once they have read this SOP and signed the associated training
certificate (Attachment 2). The original certificate is filed in the Quality Assurance Unit office.
5.0 REFERENCES

EPA. 2002. RCRA Waste Sampling Draft Technical Guidance: Planning, Implementation, and

Assessment. U.S. Environmental Protection Agency, Office of Solid Waste. EPA 530-D-02-
002. August 2002.

Page 3 of 5



6.0 ATTACHMENTS

1. Error Code List
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Attachment 1

ERROR CODE LIST

Error codes should be written near the correction and must be accompanied by the initials of the person
making the change and the date of the change.

WL Inadvertently recorded in the wrong location (e.g., row, column, page)

CcC Changed for greater clarity

WO  Write over

SE Spelling error

IR Inadvertently not recorded at the time of initial observation

CE Calculation error

TE Transcription error

RE Rounding error

El Entry not initialed, dated, and/or justified at the time of entry

TI Incorrect time

DA Incorrect date

UN Incorrect units

ID Incorrect sample ID

MD  See miscellaneous documentation form (refer to page or Misc Doc #)

WP  Peak misidentification (gas chromatography only; analyst judged peak to be incorrectly
identified by instrument software)

S/B Should be; clarifies correct data
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Malcolm Pirnie, Inc. SOP#
Site Name: Date:

Title: Sample Custody and Tracking

1. Introduction

Sample control is a vital aspect of any environmental monitoring program that generates
data that may be used for regulatory purposes or as evidence in a court of law.
Additionally, the complexity of many environmental sampling programs, which may
involve the collection and analysis of samples of various media from different sites to be
analyzed for several parameters, makes a sample control system essential. The purpose
of this standard operating procedure (SOP) is to delineate sample custody procedures and
responsibilities related to field operations. This SOP defines the procedures,
organizational responsibilities, and documentation requirements associated with the field
and laboratory sample control system.

Il. Definitions

Chain-of-Custody Records — The administrative records associated with the physical
possession and/or storage history of each individual sample from the purchase and
preparation of each sample container and sampling apparatus to the final analytical result
and sample disposal.

Sample control — The formal system designed to provide sufficient information to
reconstruct the history of each sample, including collection, shipment, receipt and
distribution within the laboratory, analysis, storage or disposal, and data reporting.

Sample custody — Samples are considered to be in a person's custody if

The samples are in a person's actual possession;
The samples are in a person's view after being in that person’s possession;

The samples were in a person's possession and then were locked or sealed up to
prevent tampering; or,

The samples are in a secure area

I1l1. Responsibilities

The Sample Management Officer (SMO) receives samples that are collected by the Field
team. The responsibilities of the SMO include:

1. Receiving samples, verifying that each sample listed on the custody form has been
received. (Attachment 1)

2. Completing and signing the custody records accurately and legibly;
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Malcolm Pirnie, Inc. SOP#
Site Name: Date:
3. Completing a sample receipt form (Attachment 2);

4. Maintaining records of sample receipt, release, and shipment (including a copy of the
bill of lading) in the Custodian Logbook;

5. Packaging samples for shipment to off-site analytical laboratories in a manner that
minimizes the risk of breaks and leaks and ensures that the samples are maintained at
the appropriate temperature; see appropriate SOP for details.

6. Notifying each receiving laboratory that samples have been shipped and ensuring that
each laboratory returns a faxed copy of the completed custody forms within 24 hours
after receipt;

7. Distributing completed custody forms;

8. Arranging for the return of shipping coolers to the client or shipper, if appropriate;
and,

9. Communicating sample custody problems to the appropriate project or task manager
and implementing corrective action as directed.

I\V. Procedures

1. Sample Receipt: Once samples are received by the laboratory they should be
stored in the lab refrigerator as soon as possible. The original sample custody
forms should be transmitted with the samples.

The lab sample receiving officer must review and document the receipt of the samples
by completing a project-specific Sample Receipt Form for samples received each day.
As part of sample receipt,

e The sample receiving officer should record the temperature of each cooler to
document whether or not the samples were maintained at the appropriate
temperature (frozen, cool, or room temperature) during shipment. The
temperature of a cooler blank (if available), melt water, or the external
temperature of the sample containers should be measured and documented.
(Thermometers or probes are never inserted into a sample container);

¢ In general, shipping containers should only be opened under a vented hood
unless the character of the samples is known to be innocuous;

e The sample receiving officer formally receives the samples after inventorying
the samples vs. the custody forms, by signing and dating the Received By
portion of the custody form. This signature documents that the sample
custodian has custody of each sample listed on the form;

e The sample receiving officer must determine whether the sample condition upon
receipt is acceptable. That is, that the sample temperatures are appropriate for
the intended analysis; and that sample integrity is acceptable (no broken or
cracked jars or lids). The QAPP or field sampling plan will define acceptable
sample handling and holding times. If sample containers, preservation, or
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Site Name: Date:
delivery do not meet the QAPP/SAP criteria then the sample custodian must
notify the project manager who in turn must notify the client; and they must
complete a Corrective Action Form (Attachment 3).

e Samples should be stored in the appropriate storage location until samples are
released to the appropriate analytical laboratory.

2. Sample Acceptance/Rejection Criteria: It is the responsibility of the project
manager to specify in the QAPP that project samples are being analyzed for
compliance monitoring. In these cases samples could be rejected if:

e The integrity of the samples is compromised (leaks, cracks, grossly
contaminated container exteriors or shipping cooler interiors, obvious odors,
etc.);

e The identity of the container cannot be verified,;
e The proper preservation of the container cannot be established:;
e VVOC vials contain bubbles of sizes greater than 1% of the vial volume;

e Sample custody forms are incomplete (the sample collector is not documented
or the custody forms are not signed and dated by the person who relinquished
the samples);

e The sample collector did not relinquish the samples; and,
e Samples are designated for VOA analysis but no VOA trip blank is provided.

If the SMO or laboratory sample receiving officer identifies any of the above
conditions the project manager must be notified.

It is the responsibility of the sample receiving officer to ensure that any conditions
that compromise sample integrity are recorded on the Sample Receipt Form. The
sample receiving officer will notify the Project Manager in writing (Attachment 3) of
sample receipt, condition, and problems (e.g., breakage, leakage, missing samples,
excessive temperatures). Upon completion of sample inspection, the sample receiving
officer formally acknowledges receipt of the samples by signing, dating, and noting
the current time on the sample transmittal form(s).

3. Documentation: Documentation of sample custody includes the sample custody
forms, any additional records of transmittal (e.g., letter), a copy of the air bill (if
applicable), and the Sample Receipt form. There records are maintained by the
sample receiving officer in the Custody Logbook.

Sample custody forms are initiated in the field and are shipped with the samples to

the analytical laboratories. Each laboratory should send a faxed copy of the
custody forms back to the SMO within 24 hours to document the receipt of
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samples and for early identification of sample loss or breakage. The original
custody forms are returned to the project manager/task leader as part of the final
data report. The originals are maintained in the project files have been logged in.
A copy of the completed custody forms will be maintained in the Custody
Logbook. Sample receipt and condition will also be tracked over the internet via
the field application software.

4. Sample Storage: Upon completion of sample log-in procedures, samples are
transferred to a secure location for storage until transfer to the analytical
laboratory. This location may be a room, refrigerator, or freezer, depending on the
storage requirements of the samples, but must be an area that can be locked from
the outside. This storage location is documented on the Sample Receipt form.
Only the lab sample receiving officer will have keys to these controlled-access
areas.

5. Initial Sample Processing and Sample I1Ds: The compositing or aliquoting of
samples prior to shipment to analytical laboratories is documented on the
appropriate processing forms. Split samples retain their original Field Sample
identification number. Composited samples will be assigned a new, unique
identification field number using the same format. If samples are aliquotted for
several analyses, a suffix is added to the Field Sample IDs to distinguish the
analysis type. The project QAPP should define the protocol codes.

6. Sample Packaging and Shipping
e Preparation

0 Coolers should be washed inside and outside with soap and warm
water to avoid any possible contamination of the samples. The coolers
should have two sturdy handles, a working top, and be in good shape.
Do not use any coolers that are damaged or are contaminated.

e Cooler Labeling

o Itis critical that cooler labels are secured to the cooler to ensure that
samples are not lost.

0 The shipping label should be permanently attached to the cooler. In
order to ensure that the label doesn’t fall off, scrub the cooler lid and
rinse with a solvent (e.g., methanol). Stick the label on the lid and tape
over it with packing tape.

o0 In addition to the shipping label, a full label with the recipient’s name
and address as well as the sender’s name and address should be
attached to the outside of the cooler.

Page 4 of 9



Appendix A, Attachment D

Malcolm Pirnie, Inc. SOP#
Site Name: Date:

0 The sample custody form should include the full addresses of the
recipient and the shipping organizations, as well as a contact name at
each organization.

o0 Print “Environmental Samples” and “This End Up” clearly on top of
the shipping container. Put upward pointing arrows on all four sides
of the container.

7. Sample Shipping: The SMO or designee packs the samples securely in a

8.

cooler with bubble wrap and adds blue ice or crushed ice to achieve the proper
temperature and to ensure that the samples stay at a constant temperature for their
entire trip. The cooler should have at least one inch of bubble wrap placed on the
bottom of the cooler and the samples should be wrapped in bubble wrap if
breakable or crushable containers are used. Placing the majority of the ice packs
on the bottom of the cooler prevents the ice packs from crushing the sample
containers. Additionally, the samples must be packed tightly and not be able to
move freely in the cooler; they must be secure. An upper weight limit of 70
pounds per cooler is suggested. All paper work is signed, the original custody
form is placed in a zip lock bag with a cover letter, and taped to the top of the
cooler to avoid moisture damage. The coolers should be sealed shut with tape or
strapping material. Finally, custody seals should be placed on the outside of the
coolers to assure samples are not tampered with during shipment.

When one sample shipment is contained in multiple coolers, the custody forms
should be copied, placed in Zip-lock bags, and attached to the inside top of each
cooler. Copies should be clearly labeled as such and they should indicate which
samples are contained in each cooler.  The individual coolers should be
numbered 1 of 3, 2 of 3, etc. In addition, the commercial carrier label should be
completed to indicate the cooler number and total number of coolers in the
shipment (1 of 3, 2 of 3, etc.). It is recommended that copies of all custodies and
tracking information be saved by the shipper.

Shipping over national holidays should be avoided whenever possible.

Sample Archival and Disposal: Unused portions of field samples remain in the

custody of the sample custodian. The decision to archive “extra” sample should
be made by the client and the Project Manager when the project is initiated.
Sample disposition and the length of storage should be defined in the project plan.
Inthe absence of other directives, unexpended samples that are maintained under
proper storage conditions archived for six months after the delivery of the final
data.  Unless otherwise specified by the client, the samples will be discarded in
the proper waste stream after this period. Samples not maintained at appropriate
temperatures are likely unsuitable for analysis and are held only until chemical
analysis is complete so that the samples may be discarded in the appropriate waste
stream.  The project manager will be notified prior to the disposal of samples.
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9. Safety: Sample handling must always assume that samples are potentially
“contaminated.” Therefore, sample shipping containers are always opened in a
vented fume hood, and personnel protective equipment is worn when unpacking
samples (safety glasses, lab coat, and gloves).

Occasionally, samples are received broken. Because the potential hazard may be
unknown all spills must be treated as if the material is hazardous. Clean-up
materials should be maintained in the sample custody room. These consist of

absorbent (e.g., speedi-dry) paper towels
dust pan and brush plastic bags
glass disposal container solid waste stream container

heavy-duty gloves

The hazardous waste coordinator should be contacted to determine the proper
disposal procedures for spilled sample. In general, water samples are absorbed into
chemical absorbent; sediment, soil, or tissues are placed in heavy-duty plastic bags.
These are both disposed of in the laboratory’s solid waste stream. Broken glass
containers are placed in the glass disposal container.

10. Training: A person who is being trained as a SMO must first read this SOP. The
person may then perform specific tasks under the supervision of a qualified instructor
(SMO). Tasks performed by the trainee are reviewed and co-signed by the SMO until it
has been established that the trainee is able to perform these tasks without supervision. A
certificate of training (Attachment 4) is issued upon completion of training and provided
to the Quality Assurance Unit.

ATTACHMENTS
1. Battelle Standard Chain-of-Custody form

2. Sample Receipt Form
3. Sample Custody Corrective Action Form
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Attachment 1
Chain-of-Custody Form
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Attachment 2
Sample Receipt Form

Project Number: Client:
Received by: Date/Time Received:
No. of Shipping Containers

SHIPMENT
Method of Delivery: Commercial Carrier (Air bill No. )
Hand Delivered
COC Forms: Shipped with samples No forms
Cooler(s)\Box(es) were sealed with: Tape Custody Seals (Other specify)
Were the seals intact for each shipping container? Yes No NA

If NO, see Sample Custody Corrective Action Form

SAMPLES

Sample Labels: Sample labels agree with COC forms
Discrepancies (see Sample Custody Corrective Action Form)*

Container Seals: Tape Custody Seals (Other specify)
Seals intact for each shipping container
Seal broken (list impacted samples):

Condition of Samples: Sample containers intact
Sample containers broken/leaking (see Sample Custody
Corrective Action Form)*

Temperature upon receipt (°C): Temperature blank used Yes No
(Note: If temperature upon receipt differs from required conditions, list impacted samples):

Samples Preserved? Yes _ No Describe:

Storage Location:

Additional Comments:

Samples logged in by: Date/Time:

* Must also be noted on the C-O-C.
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Attachment 3
Sample Custody Corrective Action Form

Project Number Client

Description of Problem (continue on back, if needed):

The sample custodian must contact the project manager on the day that problems are identified.
If the project manager is not in the office the laboratory manager must be notified.

Documentation of project manager notification:

Sample Custodian:

Signature Date

Project Manager

Signature Date

Documentation of client notification (to be completed by project manager):

On | contacted at
Date Name of client contact Name of client organization

Results of communication with client (Describe any corrective action directed by the client):

RETURN THIS ORIGINAL TO THE SAMPLE CUSTODIAN. THE SAMPLE
CUSTODIAN WILL PROVIDE COPIES TO THOSE ON THE ORIGINAL SAMPLE
CUSTODY DISTRIBUTION LIST.

Date that this form was received by the custodian:
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Title: Sample Custody and Tracking

1. Introduction

Sample control is a vital aspect of any environmental monitoring program that generates
data that may be used for regulatory purposes or as evidence in a court of law.
Additionally, the complexity of many environmental sampling programs, which may
involve the collection and analysis of samples of various media from different sites to be
analyzed for several parameters, makes a sample control system essential. The purpose
of this standard operating procedure (SOP) is to delineate sample custody procedures and
responsibilities related to field operations. This SOP defines the procedures,
organizational responsibilities, and documentation requirements associated with the field
and laboratory sample control system.

Il. Definitions

Chain-of-Custody Records — The administrative records associated with the physical
possession and/or storage history of each individual sample from the purchase and
preparation of each sample container and sampling apparatus to the final analytical result
and sample disposal.

Sample control — The formal system designed to provide sufficient information to
reconstruct the history of each sample, including collection, shipment, receipt and
distribution within the laboratory, analysis, storage or disposal, and data reporting.

Sample custody — Samples are considered to be in a person's custody if

The samples are in a person's actual possession;
The samples are in a person's view after being in that person’s possession;

The samples were in a person's possession and then were locked or sealed up to
prevent tampering; or,

The samples are in a secure area

I1l. Responsibilities

The Sample Management Officer (SMO) receives samples that are collected by the Field
team. The responsibilities of the SMO include:

1. Receiving samples, verifying that each sample listed on the custody form has been
received. (Attachment 1)

2. Completing and signing the custody records accurately and legibly;
3. Completing a sample receipt form (Attachment 2);
4. Maintaining records of sample receipt, release, and shipment (including a copy of the
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bill of lading) in the Custodian Logbook;

5. Packaging samples for shipment to off-site analytical laboratories in a manner that
minimizes the risk of breaks and leaks and ensures that the samples are maintained at
the appropriate temperature; see appropriate SOP for details.

6. Notifying each receiving laboratory that samples have been shipped and ensuring that
each laboratory returns a faxed copy of the completed custody forms within 24 hours
after receipt;

7. Distributing completed custody forms;

8. Arranging for the return of shipping coolers to the client or shipper, if appropriate;
and,

9. Communicating sample custody problems to the appropriate project or task manager
and implementing corrective action as directed.

IV. Procedures

1. Sample Receipt: Once samples are received by the laboratory they should be
stored in the lab refrigerator as soon as possible. The original sample custody
forms should be transmitted with the samples.

The lab sample receiving officer must review and document the receipt of the samples
by completing a project-specific Sample Receipt Form for samples received each day.
As part of sample receipt,

e The sample receiving officer should record the temperature of each cooler to
document whether or not the samples were maintained at the appropriate
temperature (frozen, cool, or room temperature) during shipment. The
temperature of a cooler blank (if available), melt water, or the external
temperature of the sample containers should be measured and documented.
(Thermometers or probes are never inserted into a sample container);

¢ In general, shipping containers should only be opened under a vented hood
unless the character of the samples is known to be innocuous;

e The sample receiving officer formally receives the samples after inventorying
the samples vs. the custody forms, by signing and dating the Received By
portion of the custody form. This signature documents that the sample
custodian has custody of each sample listed on the form;

e The sample receiving officer must determine whether the sample condition upon
receipt is acceptable. That is, that the sample temperatures are appropriate for
the intended analysis; and that sample integrity is acceptable (no broken or
cracked jars or lids). The QAPP or field sampling plan will define acceptable
sample handling and holding times. If sample containers, preservation, or
delivery do not meet the QAPP/SAP criteria then the sample custodian must
notify the project manager who in turn must notify the client; and they must
complete a Corrective Action Form (Attachment 3).
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e Samples should be stored in the appropriate storage location until samples are
released to the appropriate analytical laboratory.

2. Sample Acceptance/Rejection Criteria: It is the responsibility of the project
manager to specify in the QAPP that project samples are being analyzed for
compliance monitoring. In these cases samples could be rejected if:

e The integrity of the samples is compromised (leaks, cracks, grossly
contaminated container exteriors or shipping cooler interiors, obvious odors,
etc.);

e The identity of the container cannot be verified,;

e The proper preservation of the container cannot be established:;

e VVOC vials contain bubbles of sizes greater than 1% of the vial volume;

e Sample custody forms are incomplete (the sample collector is not documented
or the custody forms are not signed and dated by the person who relinquished
the samples);

e The sample collector did not relinquish the samples; and,
e Samples are designated for VOA analysis but no VOA trip blank is provided.

If the SMO or laboratory sample receiving officer identifies any of the above
conditions the project manager must be notified.

It is the responsibility of the sample receiving officer to ensure that any conditions
that compromise sample integrity are recorded on the Sample Receipt Form. The
sample receiving officer will notify the Project Manager in writing (Attachment 3) of
sample receipt, condition, and problems (e.g., breakage, leakage, missing samples,
excessive temperatures). Upon completion of sample inspection, the sample receiving
officer formally acknowledges receipt of the samples by signing, dating, and noting
the current time on the sample transmittal form(s).

3. Documentation: Documentation of sample custody includes the sample custody
forms, any additional records of transmittal (e.g., letter), a copy of the air bill (if
applicable), and the Sample Receipt form. There records are maintained by the
sample receiving officer in the Custody Logbook.

Sample custody forms are initiated in the field and are shipped with the samples to
the analytical laboratories. Each laboratory should send a faxed copy of the
custody forms back to the SMO within 24 hours to document the receipt of
samples and for early identification of sample loss or breakage. The original
custody forms are returned to the project manager/task leader as part of the final
data report. The originals are maintained in the project files have been logged in.
A copy of the completed custody forms will be maintained in the Custody
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Logbook. Sample receipt and condition will also be tracked over the internet via
the field application software.

4. Sample Storage: Upon completion of sample log-in procedures, samples are
transferred to a secure location for storage until transfer to the analytical
laboratory. This location may be a room, refrigerator, or freezer, depending on the
storage requirements of the samples, but must be an area that can be locked from
the outside. This storage location is documented on the Sample Receipt form.
Only the lab sample receiving officer will have keys to these controlled-access
areas.

5. Initial Sample Processing and Sample IDs: The compositing or aliquoting of
samples prior to shipment to analytical laboratories is documented on the
appropriate processing forms. Split samples retain their original Field Sample
identification number. Composited samples will be assigned a new, unique
identification field number using the same format. If samples are aliquotted for
several analyses, a suffix is added to the Field Sample IDs to distinguish the
analysis type. The project QAPP should define the protocol codes.

6. Sample Packaging and Shipping
e Preparation

0 Coolers should be washed inside and outside with soap and warm
water to avoid any possible contamination of the samples. The coolers
should have two sturdy handles, a working top, and be in good shape.
Do not use any coolers that are damaged or are contaminated.

e Cooler Labeling

o Itis critical that cooler labels are secured to the cooler to ensure that
samples are not lost.

0 The shipping label should be permanently attached to the cooler. In
order to ensure that the label doesn’t fall off, scrub the cooler lid and
rinse with a solvent (e.g., methanol). Stick the label on the lid and tape
over it with packing tape.

o0 In addition to the shipping label, a full label with the recipient’s name
and address as well as the sender’s name and address should be
attached to the outside of the cooler.

0 The sample custody form should include the full addresses of the
recipient and the shipping organizations, as well as a contact name at
each organization.

0 Print “Environmental Samples” and “This End Up” clearly on top of
the shipping container. Put upward pointing arrows on all four sides
of the container.
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7. Sample Shipping: The SMO or designee packs the samples securely in a

8.

cooler with bubble wrap and adds blue ice or crushed ice to achieve the proper
temperature and to ensure that the samples stay at a constant temperature for their
entire trip. The cooler should have at least one inch of bubble wrap placed on the
bottom of the cooler and the samples should be wrapped in bubble wrap if
breakable or crushable containers are used. Placing the majority of the ice packs
on the bottom of the cooler prevents the ice packs from crushing the sample
containers. Additionally, the samples must be packed tightly and not be able to
move freely in the cooler; they must be secure. An upper weight limit of 70
pounds per cooler is suggested. All paper work is signed, the original custody
form is placed in a zip lock bag with a cover letter, and taped to the top of the
cooler to avoid moisture damage. The coolers should be sealed shut with tape or
strapping material. Finally, custody seals should be placed on the outside of the
coolers to assure samples are not tampered with during shipment.

When one sample shipment is contained in multiple coolers, the custody forms
should be copied, placed in Zip-lock bags, and attached to the inside top of each
cooler. Copies should be clearly labeled as such and they should indicate which
samples are contained in each cooler. The individual coolers should be
numbered 1 of 3, 2 of 3, etc. In addition, the commercial carrier label should be
completed to indicate the cooler number and total number of coolers in the
shipment (1 of 3, 2 of 3, etc.). It is recommended that copies of all custodies and
tracking information be saved by the shipper.

Shipping over national holidays should be avoided whenever possible.

Sample Archival and Disposal: Unused portions of field samples remain in the

custody of the sample custodian. The decision to archive “extra” sample should
be made by the client and the Project Manager when the project is initiated.
Sample disposition and the length of storage should be defined in the project plan.
In the absence of other directives, unexpended samples that are maintained under
proper storage conditions archived for six months after the delivery of the final
data.  Unless otherwise specified by the client, the samples will be discarded in
the proper waste stream after this period. Samples not maintained at appropriate
temperatures are likely unsuitable for analysis and are held only until chemical
analysis is complete so that the samples may be discarded in the appropriate waste
stream.  The project manager will be notified prior to the disposal of samples.

Safety: Sample handling must always assume that samples are potentially
“contaminated.” Therefore, sample shipping containers are always opened in a
vented fume hood, and personnel protective equipment is worn when unpacking
samples (safety glasses, lab coat, and gloves).
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Occasionally, samples are received broken. Because the potential hazard may be
unknown all spills must be treated as if the material is hazardous. Clean-up
materials should be maintained in the sample custody room. These consist of

absorbent (e.g., speedi-dry) paper towels
dust pan and brush plastic bags
glass disposal container solid waste stream container

heavy-duty gloves

The hazardous waste coordinator should be contacted to determine the proper
disposal procedures for spilled sample. In general, water samples are absorbed into
chemical absorbent; sediment, soil, or tissues are placed in heavy-duty plastic bags.
These are both disposed of in the laboratory’s solid waste stream. Broken glass
containers are placed in the glass disposal container.

10. Training: A person who is being trained as a SMO must first read this SOP. The
person may then perform specific tasks under the supervision of a qualified instructor
(SMO). Tasks performed by the trainee are reviewed and co-signed by the SMO until it
has been established that the trainee is able to perform these tasks without supervision. A
certificate of training (Attachment 4) is issued upon completion of training and provided
to the Quality Assurance Unit.

ATTACHMENTS
1. Battelle Standard Chain-of-Custody form

2. Sample Receipt Form
3. Sample Custody Corrective Action Form
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Attachment 2
Sample Receipt Form

Project Number: Client:
Received by: Date/Time Received:
No. of Shipping Containers

SHIPMENT
Method of Delivery: Commercial Carrier (Air bill No. )
Hand Delivered
COC Forms: Shipped with samples No forms
Cooler(s)\Box(es) were sealed with: Tape Custody Seals (Other specify)
Were the seals intact for each shipping container? Yes No NA

If NO, see Sample Custody Corrective Action Form

SAMPLES

Sample Labels: Sample labels agree with COC forms
Discrepancies (see Sample Custody Corrective Action Form)*

Container Seals: Tape Custody Seals (Other specify)
Seals intact for each shipping container
Seal broken (list impacted samples):

Condition of Samples: Sample containers intact
Sample containers broken/leaking (see Sample Custody
Corrective Action Form)*

Temperature upon receipt (°C): Temperature blank used Yes No
(Note: If temperature upon receipt differs from required conditions, list impacted samples):

Samples Preserved? Yes __ No Describe:

Storage Location:

Additional Comments:

Samples logged in by: Date/Time:

* Must also be noted on the C-O-C.
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Attachment 3
Sample Custody Corrective Action Form

Project Number Client

Description of Problem (continue on back, if needed):

The sample custodian must contact the project manager on the day that problems are identified.
If the project manager is not in the office the laboratory manager must be notified.

Documentation of project manager notification:

Sample Custodian:

Signature Date

Project Manager

Signature Date

Documentation of client notification (to be completed by project manager):

On | contacted at
Date Name of client contact Name of client organization

Results of communication with client (Describe any corrective action directed by the client):

RETURN THIS ORIGINAL TO THE SAMPLE CUSTODIAN. THE SAMPLE
CUSTODIAN WILL PROVIDE COPIES TO THOSE ON THE ORIGINAL SAMPLE
CUSTODY DISTRIBUTION LIST.

Date that this form was received by the custodian:
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Title: Procedure for Management and Disposal of Investigation Derived
Waste

l. Introduction

This procedure describes the methods used to manage, store, and dispose of investigation
derived waste produced during environmental sampling at the [Site]. The procedures
specifically address sediments, soils, water, solvents, and PPE waste generated from
collection of sediment, soil and water samples.

This SOP does not address radioactive decontamination, PPE for radioactive waste, or
disposal of radioactive contaminated waste material.

Il. Definitions

DCM Dichloromethane, organic solvent
HSC Heath and Safety Coordinator
IDW Investigation derived waste

PPE Personal Protective Equipment

I1. Equipment and Supplies

The purchase, maintenance, and use of the supplies and equipment listed below are the
responsibility of the designated site Health and Safety Coordinator (HSC).

The following equipment and supplies will be used to collect and dispose of investigation
derived waste:

1.  Waste Storage and Disposal Containers

a. 30- or 55-gallon drums for solid and liquid wastes, including 30 gallon
plastic drums for solids, and sealed top drums with screw-plug openings
for liquids. As for liquid storage, steel (6D) drums will be used in the
storage of solvent waste. For aqueous organic and acid waste, polylined
(17E) drums will be used for storage.

2. Transferring Equipment
a. Plastic safety funnels with brass or plastic screens and vents
b. Hand pump/siphon with Teflon or tygon tubing
c. Tools: screwdriver, drum plug wrench, and brass pliers
d. Drum dolly
3. Personal Protective Equipment
a. Disposable Tyvex coveralls and/or lab coats
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b. Disposable plastic gloves (nitrile, butyl rubber, or Viton)

c. Respirator and cartridges [consult Environment, Safety, and Health
(ES&H) Officer to ascertain necessity]

d. Shoe covers (Rubber or Tyvek)
4. Spill Cleanup Equipment and Supplies
a. Spill absorbent (Vermiculite or Speedidry™)
b. Broom, foxtail and dustpan
c. Shovel
d. Paper towels
e. 85-gallon overpack drum
f.  Manual drum pump (same as pump in ‘2. Transferring Equipment’)

5. Labels and Logs A supply of labels and log sheets that are referred to in this SOP
are to be kept on site in an easily accessible location, described in the workplan.
Additional logs are obtained from the HSC.

6. Digital camera to document IDW management.

IV.  Guidelines
The following procedures will be used to store, manage, and transport IDW:

Waste Disposal

IDW is held in the appropriate designated storage area until approval for disposal is
granted. After the HSC receives documentation on the level of contamination in the
waste, the HWC assists the Project Manager in deciding whether the waste is suitable for

disposal in a landfill, or must be discarded in a hazardous waste stream.

Solid Waste
1. Solid waste is to be transferred into an air-tight, 30 gallon open top drum.
2. The lid is to be removed from the collection container and the contents placed into

the storage drum.

3. Once the transfer has been completed, the lid and sealing ring are to be replaced
on the storage drum.

4. The transfer will be recorded on the waste transfer log, and this log will be placed
in a location described in the WP for reference.
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Liquid Waste

1. All solvents used for decontamination must be captured and disposed of in

PPE

appropriate, labeled, aqueous waste containers. Liquids collected into the
chemical waste container must be discarded in an appropriate waste stream. Care
must be taken not to mix substances that will react with each other. If there is any
question concerning compatibility, the HSC or Project Manager should be
contacted prior to taking action. A record of the type, relative amount, and hazard
associated with each substance added must be kept on the hazardous waste log.
This log must be attached to the satellite container. Waste may be temporarily
stored, if properly labeled, prior to satellite container introduction. The waste
contents in these temporary storage containers must be introduced into an
approved satellite container by the end of every working day.

Staff performing decontamination procedures need to wear appropriate PPE,
gloves (e.g. nitrile) and eye protection. Care must be taken in cleaning not to
allow contact of cleaning solutions with clothing as much as possible. If
circumstances dictate contact will occur (e.g. high pressure washing, splashing,
high wind), waterproof outer clothing must be worn (e.g. foul weather gear or rain
gear).

Decontamination procedures may vary depending on specific workplan
specifications, and unique contaminants of concern at specific locations. The
project workplan may designate collection of equipment rinse samples to
document effectiveness of cleaning.

Liquid waste is to be transferred into an air-tight, 55-gallon, screw-cap drum.
When a new drum is started, the larger cap is unscrewed with the drum plug
wrench. The safety vent is screwed in and the cap tightened by hand.

PPE are to be transferred into air-tight, 30 gallon open top drums.

The lid is to be removed from the collection container and the contents placed into
the storage drum.

Once the transfer has been completed, the lid and sealing ring will be replaced on
the storage drum.

A general description of the PPE, and locations it was worn, will be recorded on
the waste transfer log. This log will be maintained in a location described in the
WP for reference.
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Transportation of IDW to the Disposal Area

Transportation of hazardous waste is carried out by assigned Hazardous Waste Handlers
only. Personal Protective Equipment is worn during transport and disposal. Satellite
containers are transported from to the truck using either dollies or carts.

Health and Safety Coordinator

The HSC is responsible for overseeing IDW and arranging for IDW to be disposed of off
site in accordance with local, state, and federal Regulations. The responsibilities of the
HSC include:

1. Packaging and labeling of containers

2. Arranging for waste removal

3. Maintaining manifest records and tracking the manifest until its signed and
returned

4. Conducting weekly inspections of the waste area

Ensuring that the proper waste-handling materials and personal protective
equipment are available and adequate (e.g., gloves, coveralls, goggles, respirators
and cartridges, boots, funnels, pumps, etc.)

6. Maintaining emergency spill response equipment

V. References
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Site Name: Fort Meade, Monitoring Wells 125d and 126d Date: February 2009

Title: Procedure for Management and Disposal of I nvestigation Derived
Waste

I Introduction

This procedure describes the methods used to manage, store, and dispose of investigation
derived waste produced during environmental sampling at the Fort George G. Meade
(FGGM). The procedures specifically address sediments, soils, water, solvents, and PPE
waste generated from collection of sediment, soil and water samples.

This SOP does not address radioactive decontamination, PPE for radioactive waste, or
disposal of radioactive contaminated waste material.

IL. Definitions

DCM Dichloromethane, organic solvent
HSC Heath and Safety Coordinator
IDW Investigation derived waste

PPE Personal Protective Equipment

I11. Equipment and Supplies

The purchase, maintenance, and use of the supplies and equipment listed below are the
responsibility of the designated site Health and Safety Coordinator (HSC).

The following equipment and supplies will be used to collect and dispose of investigation
derived waste:

1. Waste Storage and Disposal Containers

a. 30- or 55-gallon drums for solid and liquid wastes, including 30 gallon
plastic drums for solids, and sealed top drums with screw-plug openings
for liquids. As for liquid storage, steel (6D) drums will be used in the
storage of solvent waste. For aqueous organic and acid waste, polylined
(17E) drums will be used for storage.

2. Transferring Equipment
a. Plastic safety funnels with brass or plastic screens and vents
b. Hand pump/siphon with Teflon or tygon tubing
c. Tools: screwdriver, drum plug wrench, and brass pliers
d. Drum dolly

3. Per sonal Protective Equipment
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Disposable Tyvex coveralls and/or lab coats
b. Disposable plastic gloves (nitrile, butyl rubber, or Viton)

c. Respirator and cartridges [consult Environment, Safety, and Health
(ES&H) Officer to ascertain necessity]

d. Shoe covers (Rubber or Tyvek)
4. Spill Cleanup Equipment and Supplies
a. Spill absorbent (Vermiculite or Speedidry™)
b. Broom, foxtail and dustpan
c. Shovel
d. Paper towels
e. 85-gallon overpack drum
f. Manual drum pump (same as pump in ‘2. Transferring Equipment’)

5. Labelsand Logs A supply of labels and log sheets that are referred to in this SOP
are to be kept on site in an easily accessible location, described in the workplan.
Additional logs are obtained from the HSC.

6.  Digital camerato document IDW management.

IV.  Guidelines

The following procedures will be used to store, manage, and transport IDW:

Waste Disposal

IDW is held in the appropriate designated storage area until approval for disposal is
granted. After the HSC receives documentation on the level of contamination in the

waste, the HWC assists the Project Manager in deciding whether the waste is suitable for

disposal in a landfill, or must be discarded in a hazardous waste stream.

Solid Waste
I. Solid waste is to be transferred into an air-tight, 30 gallon open top drum.
2. The lid is to be removed from the collection container and the contents placed into

the storage drum.

3. Once the transfer has been completed, the lid and sealing ring are to be replaced
on the storage drum.
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4. The transfer will be recorded on the waste transfer log, and this log will be placed
in a location described in the WP for reference.

Liquid Waste

1. All solvents used for decontamination must be captured and disposed of in

PPE

appropriate, labeled, aqueous waste containers. Liquids collected into the
chemical waste container must be discarded in an appropriate waste stream. Care
must be taken not to mix substances that will react with each other. If there is any
question concerning compatibility, the HSC or Project Manager should be
contacted prior to taking action. A record of the type, relative amount, and hazard
associated with each substance added must be kept on the hazardous waste log.
This log must be attached to the satellite container. Waste may be temporarily
stored, if properly labeled, prior to satellite container introduction. The waste
contents in these temporary storage containers must be introduced into an
approved satellite container by the end of every working day.

Staff performing decontamination procedures need to wear appropriate PPE,
gloves (e.g. nitrile) and eye protection. Care must be taken in cleaning not to
allow contact of cleaning solutions with clothing as much as possible. If
circumstances dictate contact will occur (e.g. high pressure washing, splashing,
high wind), waterproof outer clothing must be worn (e.g. foul weather gear or rain
gear).

Decontamination procedures may vary depending on specific workplan
specifications, and unique contaminants of concern at specific locations. The
project workplan may designate collection of equipment rinse samples to
document effectiveness of cleaning.

Liquid waste is to be transferred into an air-tight, 55-gallon, screw-cap drum.
When a new drum is started, the larger cap is unscrewed with the drum plug
wrench. The safety vent is screwed in and the cap tightened by hand.

PPE are to be transferred into air-tight, 30 gallon open top drums.

The lid is to be removed from the collection container and the contents placed into
the storage drum.

Once the transfer has been completed, the lid and sealing ring will be replaced on
the storage drum.

A general description of the PPE, and locations it was worn, will be recorded on
the waste transfer log. This log will be maintained in a location described in the
WP for reference.
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Transportation of IDW to the Disposal Area

Transportation of hazardous waste is carried out by assigned Hazardous Waste Handlers
only. Personal Protective Equipment is worn during transport and disposal. Satellite
containers are transported from to the truck using either dollies or carts.

Health and Safety Coor dinator

The HSC is responsible for overseeing IDW and arranging for IDW to be disposed of off
site in accordance with local, state, and federal Regulations. The responsibilities of the
HSC include:

1. Packaging and labeling of containers

2. Arranging for waste removal

3. Maintaining manifest records and tracking the manifest until its signed and
returned

4. Conducting weekly inspections of the waste area

Ensuring that the proper waste-handling materials and personal protective
equipment are available and adequate (e.g., gloves, coveralls, goggles, respirators
and cartridges, boots, funnels, pumps, etc.)

6. Maintaining emergency spill response equipment

Page 4 of 4



Appendix A, Attachment F

Malcolm Pirnie, Inc. SOP#
Site Name: Date:

Title: Procedure to Conduct Sample Management
l. Introduction

This guideline is to provide reference information on sample management procedures to be
employed at the [Site].

Il. Definitions
Target Compound List (TCL). A list of chemical substances consisting of 141 organic

compounds. The list is broken into three subdivisions: volatiles, semi-volatiles and pesti-
cide/PCBs.

Target Analyte List (TAL). A list of chemical substances consisting of 23 inorganic
contaminants and cyanide.

Rinsate Blanks. Rinsate blanks are used to check sampling equipment decontamination.
Rinsates are collected for each type of sampling equipment used on site. Demonstrated
analyte-free water is poured over the equipment, collected into bottles, and analyzed for the
analytes of concern.

Environmental Duplicate. These are two separate samples collected at the same sampling
point. Environmental duplicates are used to determine field sampling precision and are
collected at a frequency of at least 5 percent per matrix.

Matrix Spike/Matrix Spike Duplicates (MS/MSD). The process by which standard mixes of
various organic TCL compounds are added to environmental samples prior to extraction. The
sample is split into duplicates and analyzed. The analysis is used to evaluate the matrix
effect of the sample upon the analytical methodology.

Matrix Spike/Matrix Duplicates (MS/MD). The spike analysis is the process by which
standard mixes of various inorganic TAL parameters or radionuclide parameters are added to
environmental samples prior to digestion. The analysis is used to evaluate the matrix effect
of the sample upon the analytical methodology. The duplicate analysis is the process where
the assigned sample is split in two and analyzed at the laboratory. The analysis is an
indicator of a laboratory's analytical precision.
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1. Guidelines

The purpose of sample management is to assure that all samples collected during this
hazardous waste site investigation are accounted for when the project is completed. The
sample management officer is also responsible for assuring that the proper quality
assurance/quality control (QA/QC) samples are collected. These purposes are achieved by
adhering to the following procedures:

SAMPLE MANAGEMENT

1) Prepare the Sample Bottles

A) All sample bottles must be cleaned and prepared in accordance with OSWER Directive
#9240.05A, December 1992, "Specifications and Guidance for obtaining Contaminant Free
Sample Containers."

e Malcolm Pirnie will purchase certified clean sample bottles from an approved supplier.
Copies of these certifications will be kept in the site file for future reference.

e Each bottle used to collect a sample will be identified by a supplier and lot number to
ensure that it is permanently associated with the sample collected in that particular bottle.
A record of which sample is associated with each bottle lot will be kept in the site file.
This is to ensure that for all samples collected, the specific sample bottles used can be
traced to the sample bottle contractor, QC certification paperwork and custody records
applicable to their identifying lot numbers.

B) To the extent possible, sample bottles will be prepared prior to the sampling event. In
general, preparing the bottles beforehand helps eliminate error. A sample label will be
affixed to each sample bottle. Information provided on the sample label will include the
following:

Project name and/or number

Field ID or sample station number
Designation of sample as grab or composite
Sample matrix

Sample preservation notes

Analytical parameters

U wNE

Clear, acetate tape will be applied over all labeling to maintain label integrity during
decontamination procedures.
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2) Sample Documentation, Packaging, and Shipping Procedures

One of the field personnel will be designated as the sample management officer. The sample
management officer will bear the ultimate responsibility for the documentation, packaging,
and shipping of the samples. These procedures are outlined below:

A) Documentation/Chain of Custody

Field Laptop

For documentation purposes, the sample management officer will fill record information in
the field laptop and will also fill out the chain-of-custody forms. The following information
will be recorded in the laptop:

e Sample date and time of collection

e Associated QC samples

e Any special designation (i.e., split, duplicate, MS/MSD, MS/MD, and
rinsate samples)

e Analyses required

e Any problems (e.g., insufficient sample volume)

Chain of Custody

The chain-of-custody form serves as an official communication to the laboratory detailing
the particular analyses required for each sample. An example of a Malcolm Pirnie chain-of-
custody form is attached. Since all of the samples will be analyzed by a contractor
laboratory, either the Malcolm Pirnie chain-of-custody form, or a chain-of-custody form
supplied by the analytical laboratory, will be utilized. If a laboratory specific chain-of-
custody form is used, it will contain the same information as the Malcolm Pirnie chain-of-
custody form.

At the time of sampling, a chain of custody form will be filled out for each sample or group
of samples. The sampler (under the sample management officer's direction) or sample
management officer will complete a chain-of-custody record to accompany each shipment
from the field to the laboratory. The chain of custody form will accompany the samples
from the time of sampling through all transfers of custody. It will be kept on file at the
laboratory where samples are analyzed and archived. The form will be filled out in
triplicate; one copy will be retained by the Site Field Manager and two will be sent to the
laboratory. A separate chain-of-custody record will be filled out for split samples.
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Errors will be crossed through with a single line, initialed and dated. All entries will be
legible. The following information will be recorded on the chain of custody form:

CoNog~wWNE

Project name and/or project number

Signature of sampler(s)

Sampling station number

Date and time of collection

Grab or composite sample designation

Sample matrix

Sampling location description

Field identification number

Analyses required

Preservation technique

Signatures and dates for transfers of custody

Air express/shipper's bill of lading identification numbers
Tracking (Laboratory Information Management System (LIMS)) number; this
is only required for split samples

After all shipping and documentation is completed, the documentation will be maintained as
follows:

Laboratory

1 original copy of all the chain-of-custody forms

Site Manager for Project File

2 original copies of all the chain-of-custody forms (one original will be sent back
by the laboratory after sample analysis is complete)

All original airbill receipts

All Bottle Lot Certifications

One copy of the Sample Trip Report

B) Packaging and Shipping Samples

1.

Make sure the caps on the sample bottles are tightly sealed. Wipe down the outside
of all of the sample bottles.

Preserve the samples according to the SOP for Sample Preservation # :

Apply one custody seal around the circumference of the bottle or over the cap and
onto the sides of the bottle. The custody seal will be applied to the sample bottles in
such a manner as to reveal if the bottle was opened during transit.
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10.

11.

12.

13.

Note: Septum vials should not be covered over the top.

Place each bottle in its own ziplock bag. Note: the two aqueous 40-ml VOA vials
may be placed in one bag. Eliminate extra air space from the bag before resealing.
The EnCore® device comes in its own ziplock bag, and this ziplock bag will be used.

Prepare the shipping container (i.e., cooler). The cooler will be prepared so that no
leakage can occur during shipping. All valves on the cooler will be securely duct
taped, both inside and outside the cooler, and the cooler will be lined with either
plastic or a large garbage bag. Only coolers that conform to the general design
requirements in 49 CFR § 173.410 will be used for shipment.

Pack the coolers. Make sure the bottles do not touch. Packing material will be
placed below the samples

Surround the samples being shipped for chemical analysis (e.g., TAL/TCL) with
bags of ice. The ice will not be kept in its original bag, but will be repacked into
ziplock bags. Place a temperature blank (40-ml vial filled with DI water) into the
cooler. Use enough ice to ensure that the proper temperature (4-6°C) is achieved and
maintained during transport. The radiological samples do not have to be cooled.

Place packing material over and around the sample bottles. Sufficient packing
material will be used so the bottles will not move or break during transport.

The chain of custody form will be placed in a ziplock bag and taped to the inside of
one of the coolers. Prior to shipment, the "relinquished by" and "received by"
sections of the chain of custody form will be filled in. Generally, the shipper will not
sign the chain of custody form. Therefore, the carrier's name is filled in by the
sample management officer.

Close the cooler and seal with strapping tape.

Apply signed and dated custody seals to the cooler. Place two custody seals
diagonally across from each other where the cooler lid meets the cooler. The custody
seal will be applied in such a manner as to reveal if the cooler was opened during
transit.

An address label will be placed on the outside of each cooler. The label will be
covered with clear tape.

If more than one cooler is being sent to one destination, each cooler will be
appropriately labeled as 1 of X, 2 of X, etc.
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14. The Airbill will be attached to one of the coolers.

15.  The laboratory will be notified of the shipment before 10 a.m. on the day after
shipping.

QA/QC SAMPLES

The sample management officer is responsible for ensuring that the appropriate types and
numbers of QA/QC samples are collected. These samples include rinsate blanks, duplicates,
splits, and MS/MSD/MS/MD samples.

Rinsate Blanks

Rinsate blanks are collected for each type of equipment used each day a decontamination
event is carried out, with a maximum of one rinsate blank per equipment type per day.
Composite rinsates will be collected from all equipment associated to a particular matrix for
analysis of semi-volatile organics, pesticides, PCBs, inorganics, and radionuclides. The
rinsate must be performed sequentially on all sampling equipment. However, a separate
rinsate blank will be collected for each type of equipment associated to a particular sample
matrix which will be analyzed for volatile organics. Rinsate blanks are collected by pouring
demonstrated analyte-free water over clean equipment and collecting the water into the
proper sample bottles. Rinsate blanks are noted as such on the chain of custody.

Environmental Duplicates

Samples for duplicate analysis are collected in the field, for each analytical parameter for
each matrix sampled at a minimum frequency of 1 duplicate for every 20 samples. For soil
samples, the volatile organic fraction is collected as a collocated grab sample while the non-
volatile fraction is homogenized. The laboratory is not informed about which samples are
duplicate samples.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) & Matrix Spike/Matrix Duplicate (MS/MD)

The designation of a sample for MS/MSD analysis for organics and MS/MD analysis for
inorganics is required for 1 in 20 environmental samples per analytical parameter for each
matrix sampled. No extra sample volume is usually required for the soil samples. MS/MSD
and MS/MD samples are noted as such on the chain of custody.

Split Samples

Split samples are collected in the field for each analytical parameter for each matrix sampled
at a minimum frequency of 1 duplicate for every 20 samples. For soil samples, the volatile
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organic fraction is collected as a collocated grab sample while the non-volatile fraction is
homogenized. The split samples are sent to the government QA laboratory for analysis.
IV.  References

U.S. Environmental Protection Agency. Region 2, Environmental Services Division,
Monitoring Management Branch, CERCLA Quality Assurance Manual, October 1989,
Revision 1.

Sampler's Guide to the Contract Laboratory Program (CLP), U.S. EPA, EPA-540/R-96/032.

Code of Federal Requlations, Title 49, Transportation Revised, October 1, 1986.

USEPA CLP SOW for Organic Analysis Multi-Media, Multi-Concentration, Doc. No.
OLMO04.2, 1999.

USEPA CLP SOW for Inorganic Analysis, Multi-Media, Multi-Concentration, Doc. No.
ILMO04.0, 1996.

USACE Requirements for the Preparation of Sampling and Analysis Plans, September 1,
1994,
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POTABLE WELL INFORMATION FORM

DIRECTIONS:
Please complete this form by writing the answer in the space provided next to the question or

by circling the most appropriate response. After you complete this questionnaire, please
mail it back within 10 days of receipt.

1. Date:

2. What is the address and tax block/lot number of the property to be sampled?

ADDRESS:

BLOCK #: LOT #:

3. What is your name, mailing address and telephone number (s)?

NAME :

ADDRESS:
PHONE #: (home) (work)
4, Are you the owner of the property? YES/NO
If NO, what is your relationship (explain) and what is the name,

address and telephone number(s) of the owner of the property?

NAME :

ADDRESS:

PHONE #: : (home) (work)
5. Is any of the water used at the residence supplied by a private well? YES/NO

What is the source of water on your property?

(If you answered NO to question 5 then stop here)

..OVER

10f2
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6. Do you use the well water for drinking? YES/NO
If NO, what is the source of your drinking water?

7. Do you use the well water for:

bathing? YES/NO
washing clothes? YES/NO
lawn/garden? YES/NO
8. Has this well been tested recently? YES/NO

(If you answered NO please skip to question 9)

a. What date was it most recently tested?

b. Who tested the well water?

¢. What was the test for?
Bacteria
Volatile Organics
Metals
Others (please describe)

d. Did the sampling detect any contaminants? YES/NO
(Please enclose a copy of the results if possible.)

9. Does the well supply water for any other residences? YES/NO
If YES, how many?

10. What is the approximate depth of the well? feet

Approximately what year was it installed? Do you have a Well Installation
Record? If yes, can you provide us with a copy? YES/NO
11. Since we want to sample untreated water from the well, we need to know whether you have
any treatment system on the well. YES/NO
If NO,
Is there an outside spigot from which we can take a sample? YES/NO

Where is it located?

If YES,
a. What type of water treatment system(s) do you have?
(circle those which apply)

1. Softener
2. Iron Removal
3. Turbidity Removal
4. pH Adjustment
5. Disinfection
6. Chlorinators
7. Acid Neutralizer
8. Other (please specify)

b. Can the treatment system be bypassed? YES/NO/DON'T KNOW

(circle those which apply)

1. Outside spigot bypasses treatment
2. Faucet in basement?

3. Faucet on holding tank?

4, Treatment system can be shut off.

12. If we cannot take an untreated sample from the outside spigot, would it be possible to
schedule to meet someone at this location between 8 AM and 4 PM on a weekday to collect a
water sample? YES/NO

13. Is there any other information that you feel would be helpful for us to know about your
well?

20f2
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All requirements of the Pirnie Health and Safety Program
Are Incorporated into this Document by Reference

HEALTH AND SAFETY PLAN

PROJECT NAME:
SITE ADDRESS:

PIRNIE PROJECT & TASK NUMBER:

CLIENT ORGANIZATION:

CLIENT ON-SITE CONTACT NAME:
CLIENT SITE CONTACT PHONE No.:
CLIENT OFF-SITE CONTACT NAME:
CLIENT OFF-SITE CONTACT PHONE No.:

Fort George G. Meade Interim Measures Work Plan for Monitoring Wells 125d and 126d

Fort George G. Meade, MD

2118151-001

U.S. Army Corps of Engineers, Baltimore District

Paul Fluck, Fort George G. Meade Public Works - Environmental Division

301-677-9365

L. Craig Maurer, U.S. Army Corps of Engineers Baltimore District

410-962-3506

AMENDMENT TO EXISTING APPROVED HASP

EXISTING AMENDMENT NUMBER

SITE TYPE: Check as many as applicable. Add more if needed.

[] Active L] Secure [] Enclosed Space [ ] Uncontrolled ] Recovery [l Unknown [X] Other (Specify) Residential
[ Inactive ] Unsecured L] Landfill [ Industrial [ ] Well Field L] Military [] Other (Specify)
EMERGENCY CONTACTS PHONE EMERGENCY CONTACTS NAME PHONE

Water Supply:

Electric Supply:

EPA Release Report #:
Pirnie H&S Emergency #:
Facility Management:
Other (Specify):

Hospital Name:

Hospital Address:

Name of Contact at Hospital:
Name of 24 Hr. Ambulance:

800-424-8802
800-478-6870

Laurel Regional Hospital

7300 Van Dusen Road,
Laurel MD 20707
301-725-4300

Anne Arundel County
Emergency Ambulance - 911

Health and Safety Director:

Project Manager:
Site Safety Coordinator:

Client contact:

Other (Specify):
State Spill Number:

Fire Department:

Police Department:
State Police:
Health Department:

Poison Control Center:
Occupational Physician:

Chuck Myers

Dan Sheehan

Rosemarie Fehrman

Paul Fluck

Denise Tegtmeyer

FGGM Safety Office
Odenton Volunteer Fire
Department

Anne Arundel County Police

Maryland State Police
Anne Arundel County
Department of Health
Maryland Poison Center
Dr Jerry Berke

914-484-7151
302-884-6919
410-230-9954
301-677-9365
410-230-9963
301-677-4867
911/ 410-674-4444

911/ 410-222-8050

410-333-1971

410-222-7095

410-528-7701
800-3504511

Route and Distance to Hospital:

Head NE on Telegraph Rd,. Turn Left at Annapolis Rd/MD-175. Merge onto Patuxent Pkwy/MD-32. Take exit to Balt/Wash Pkwy/MD-295 S. Take exit toward Laurel. Merge onto Laurel Rd/Laurel
Bowie Rd/MD-197. Turn Left at Contee Rd. Hospital is about 2.5 miles down Contee Rd. on the right. Total miles: 15.2. Estimated travel time: 25-35 min.

HEALTH & SAFETY PLAN APPROVALS Not valid if not signed by Corporate H&S

PRINTED NAME

Prepared by: Brian Jordan

SIGNATURE

This document is for the exclusive use of Malcolm Pirnie employees
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IRNI Are Incorporated into this Document by Reference

HEALTH AND SAFETY PLAN

PM Signature: Dan Sheehan

Corporate H&S: Chuck Myers

Local H&S Coordinator: John Archibald

OBJECTIVES OF FIELD WORK: (e.g. collect surface soil samples)
Collect groundwater samples from four monitoring wells

Collect water samples from private wells

1
2
3.
4,
5
6

SITE HISTORY:  Summarize known hazardous conditions. Include spills, previous investigations or agency actions, known injuries, etc.

Two monitoring wells were installed in 2003 in preparation for the remedial investigation (RI) of the Closed Sanitary Landfill (CSL) Installation Restoration Program
(IRP) site at Fort George G. Meade (FGGM). These wells, MW-125d and MW-126d, are located just outside the southeastern border of the installation on the east
edge of N Patuxent Rd. As part of this program, four groundwater monitoring wells (identified as 123s, 124s, 125d, and 126d), were installed in 2003 on private
property just outside the southeastern border of the installation on the east edge of North Patuxent Road (Work Plan Map 1-1). These are two groups of deep and
shallow well clusters (125d/123s and 126d/124s). Upon completion of the RI in 2004, tetrachloroethylene (PCE), trichloroethylene (TCE) and carbon tetrachloride
(CCl,) were recognized in concentrations below the Federal maximum contaminant level (MCL). In Fall 2008, FGGM re-developed and re-sampled the two
existing monitoring wells. This sampling event showed concentrations of CCl,; from MW-125d and CCl,, TCE, and PCE from MW-126d all to have increased
above the MCL.

This document is for the exclusive use of Malcolm Pirnie employees Page 2
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IRNI Are Incorporated into this Document by Reference

HEALTH AND SAFETY PLAN

SAFETY NARRATIVE: Summarize Below

Per U.S. EPA Administrative Order (Docket # RCRA - 03 - 2007 - 0213TH):

- An adequate transportation network is available throughout the site.

- Water, if needed, is available at FGGM.

- Field personnel will carry cell phones for communication purposes.

- Electricity for well pumps will be provided by an onsite generator.

- In the event of an emergency, site personnel will contact 911 and notify Rosemarie Fehrman, Site Safety Coordinator, at 862-432-7728 and contact the
installation POC, Paul Fluck, at 301-677-9365.

- In preparation for an emergency, vehicles will remain unlocked with keys inside or under the windshield wiper, and parked in a manner for quit exit. In the event
of a lightning storm, field personnel will cease activity for at least 30min after the most recent lightning strike.

- In the event of other severe weather, field personnel will cease activity until weather has cleared.

- All field personnel are required to participate in annual health physicals to monitor possible environmental influence.

- Emergency equipment (first aid kit, blood born pathogen kit, fire extinguisher) will be available on-site.

PERSONNEL AND RESPONSABILITIES TRAINING PROJECT OR SITE RESPONSIBILITIES TASK

Brian Jordan HAZWOPER 40-hr Field / Survey Technician - Geologist / [ INone X1 X2 13 []4 [LI5 LI6
(08/08) Hydrogeologist
MEDICAL (7/08)

Rosemarie Fehrman HAZWOPER 40-hr Field / Survey Technician [INone XI1 X2 [ 13 [ 14 [I5 6
(09/07)
HAZWOPER 8-hr
(01/08)
CPR (6/10)

FIRST AID (6/10)
MEDICAL (11/08)

Denise Tegtmeyer HAZWOPER 40-hr Task Manager - Field Sampling & [ INone X1 X2 13 [J4 [I5 LI6
(07/99) Reporting
HAZWOPER 8-hr
(04/08)
CPR(6/10)

FIRST AID (6/10)

This document is for the exclusive use of Malcolm Pirnie employees Page 3
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HEALTH AND SAFETY PLAN

All requirements of the Pirnie Health and Safety Program
Are Incorporated into this Document by Reference

MEDICAL (11/08)

Nicole Walworth

HAZWOPER 40-hr
(09/06)

HAZWOPER 8-hr (1/07)
CPR(6/10)

FIRST AID (6/10)
MEDICAL (11/08)

Field / Survey Technician - GIS

[INone XI1 X2 [ 13 [ 14 [[I5 6

Jeruid Shoemaker

HAZWOPER 40-hr
(06/06)
HAZWOPER 8-hr
(09/08)

MEDICAL (04/08)

Data Management & Reporting - Field /

Survey Technician

[ INone X1 X2 [13 [14 15 16

Lisa Heffner

HAZWOPER 40-hr
(10/03)
HAZWOPER 8-hr
(11/07)

MEDICAL (07/08)

Data Management & Reporting - Field /

Survey Technician

[INone XI1 X2 [ 13 [ 14 [I5 [ 6

Tom Quinn

HAZWOPER 40-hr
(07/07)
HAZWOPER 8-hr
(10/07)

MEDICAL (06/08)

Field / Survey Technician

[INone XI1 X2 [ 13 [ 14 [[I5 [ 6

Greg Firely

HAZWOPER 40-hr
(08/05)
HAZWOPER 8-hr
(11/07)

MEDICAL (11/08)

Field / Survey Technician

[ INone X1 X2 [13 [14 15 16

Christopher Ortolano

HAZWOPER 40-hr
(06/98)
HAZWOPER 8-hr
(10/07)

MEDICAL (12/08)

Field / Survey Technician

[INone XI1 X2 [ 13 [ 14 [[I5 [ 6

Christine McCarthy

HAZWOPER 40-hr
(06/06)
HAZWOPER 8-hr
(10/08)

MEDICAL (06/08)

Field / Survey Technician

[INone XI1 X2 [ 13 [ 14 [[I5 [ 6

[ INone [J1 [J2 [J3 [J4 [LI5 L6

[INone [ 12 [J2 13[4 [I5 16

This document is for the exclusive use of Malcolm Pirnie employees
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HEALTH AND SAFETY PLAN

HAZARDS OF CONCERN: Check as many as applicable
X Animal/ Plants [] Dust, Harmful [] Heat Stress [] lonizing Radiation [ ] Overhead Objects [X] Slips & Falls
[] Light Radiation

[] Asbestos/ Lead [] Dust Nuisance X Heavy Equipment (e, Weldin, High Intensity) [ ] Oxygen Deficient ] Terrain
[] Biological X] Electrical X Heavy Lifting [] Limited Contact ] Poor Visibility [] Traffic (Struck by)
[] Chemical Exposure [ ]Excavations . . . .
(See Section 58/ 50) (See Section 13) [ ] Heavy Machinery X Motorized Traffic [ ] Powered Platforms [ ]Other: (Print)
[] Confined Space : . o
(See Section 12) [] Explosive/ Flammable [] Hot Work ] Moving Parts (LO/TO) [] Radiological 0
[ ] Demolition X] Extreme Cold [] Hunting Season ] Noise (>85cB) [] Rolling Objects ]
[] Drilling [ ] Fall, >6’ Vertical ] Immersion [] Non-lonizing Radiation [] Scaffolding ]
X Drum Handling [] Falling Objects [lInorganic Chemicals [X] Organic Chemicals [] Sharp Objects ]
THIS PLAN INCORPORATES PROCEDURES FOR: (Click on the relevant topic to download the Hazard Guideline. Check all that apply.)
[ 1 Benzene Exposure control [X] Electrical Safety [ ] Lead Exposure Control [ ] Respiratory Protection
] Bloodborne Pathogens ] Fall Protection/Ladders/Scaffolds [] Lock Out/Tag Out ] Trenching and Excavation Safety
[] Cadmium Exposure Control [X] Hazard Communication X Personal Protective Equipment [ ] UXO/MEC Safety
] Confined Space Entry X Hazardous Waste and Emergency Response  [_] Process Safety Management ] Welding/Cutting/ Hot Work
] Driver Safety [ ] Hearing Conservation [ ] Radiation Safety []

DESCRIPTION OF SITE AND TOPOGRAPHICAL FEATURES:
Include location of principal operations and unusual features (containers, buildings, dikes, power lines, hill slopes, rivers etc.)

The site is located in a residential neighborhood with potentially busy roadways. Buildings in the area are mostly houses with some apartment/condominum
complexes and businesses scattered. There is a large warehouse and wooded area towards the northern edge of the study area. The site is relatively flat;
however it gently slopes downward to the east.

SURROUNDING POPULATION:

X Residential XI Commercial ] Urban
[] Rural [] Industrial [ ] Other

ANTICIPATED ON SITE CHEMICALS AND ESTIMATED QUANTITY

Solvents: (Quantity/

Solids: (Quantity/ Concentration Sludge: (Quantity/ Concentration
@ y ) g€ @ y ) Concentration)

Qils: (Quantity/ Concentration) Others: (Quantity/ Concentration)

This document is for the exclusive use of Malcolm Pirnie employees Page 5



http://intranet.malcolmpirnie.com/Health_n_Safety/validated/filedownload.cfm/Benzene%20Program%2Dfinal?ELFID=81624&/.doc
http://intranet.malcolmpirnie.com/Health_n_Safety/validated/FileOSDisplay.cfm/Electrical%20Safety%20Program%20final%2Edoc?ELFID=64499&SID=446&ELSID=3947&/.doc
http://intranet.malcolmpirnie.com/Health_n_Safety/validated/FileOSDisplay.cfm/Lead%2DFINAL?ELFID=81630&SID=446&ELSID=4419&/.doc
http://intranet.malcolmpirnie.com/Health_n_Safety/validated/FileOSDisplay.cfm/REvised%20BBP%20Prog%209%2D07?ELFID=36374&SID=446&ELSID=545&/.doc
http://intranet.malcolmpirnie.com/Health_n_Safety/validated/FileOSDisplay.cfm/Fall%20Protection%5FLadders%20%282%29?ELFID=82179&SID=446&ELSID=4498&/.doc
http://intranet.malcolmpirnie.com/Health_n_Safety/validated/FileOSDisplay.cfm/Elelectrical%20safety%2FLOTO%2012%2D04?ELFID=36371&SID=446&ELSID=965&/.doc
http://intranet.malcolmpirnie.com/Health_n_Safety/validated/filedownload.cfm/Cadmium%2Dfinal?ELFID=81623&/.doc
http://intranet.malcolmpirnie.com/Health_n_Safety/validated/FileOSDisplay.cfm/HazCom%2012%2D04?ELFID=36406&SID=446&ELSID=555&/.doc
http://intranet.malcolmpirnie.com/Health_n_Safety/validated/FileOSDisplay.cfm/CSE%2012%2D04?ELFID=29449&SID=446&ELSID=548&/.doc
http://intranet.malcolmpirnie.com/Health_n_Safety/validated/FileOSDisplay.cfm/Revised%20HAZWOPER%20Prog%20for%20FA%209%2D07?ELFID=82178&SID=446&ELSID=952&/.doc
http://intranet.malcolmpirnie.com/Health_n_Safety/validated/filedownload.cfm/Welding%2C%20Cutting%2C%20Hot%20Work?ELFID=81629&/.doc
http://intranet.malcolmpirnie.com/Health_n_Safety/validated/FileOSDisplay.cfm/DriverSfty%2012%2D04?ELFID=36373&SID=446&ELSID=781&/.doc
http://intranet.malcolmpirnie.com/Health_n_Safety/validated/FileOSDisplay.cfm/Noise%20%26%20HearingConservation%2003%2D07?ELFID=57055&SID=446&ELSID=3709&/.doc
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HEALTH AND SAFETY PLAN

Flyash

Mil or Mine Tailings
Asbestos

Ferrous Smelter

Non-Ferrous Smelter

Metals
Dioxins
Others- Specify

Pigments

Metal Sludge
POTW Sludge
Distillation Bottoms

Aluminum

Others- Specify

Ketones

Aromatics
Hydrocarbons
Alcohols

Halogenated

Esters
Ethers
Others- Specify

Oily Wastes

Gasoline
Diesel Oil
Lubricants
Plolynuclear
Aromatics
PCBs

Heating Oil
Others- Specify

Acids

Picking Liquors
Caustics
Pesticides

Dyes or Inks
Cyanides
Phenols
Halogens
Others- Specify

ANTICIPATED WASTE TYPES:

X Liquid

X Solid ] Gas

[] Sludge

] Unknown

[] Other:

FACILITY PAST AND PRESENT DISPOSAL METHODS AND PRACTICES, IF APPLICABLE:
Potentially contaminated liquids and any solid waste will be stored at the Fort George G. Meade Site and will be disposed of as IDW after characterization.

KNOWN CONTAMINANTS

HIGHEST
OBSERVED

CONENTRATION
(Which media?)

8 HR TIME
WEIGHTED

AVERAGE IN AIR
(PEL/TLV) Specify Units

IDLH

Specify Units

WARNING
CONENTRATION

IF ANY
Specify Units

SYMPTOMS &
EFFECTS OF
ACUTE
EXPOSURE

MEDIA

PHOTO-
IONIZATION

POTENTIAL
(FOR VOCs)

PCE

51 ug/L (GW)

100ppm

Irritation to skin GW
and eyes, feeling
of weakness,
restlessness,
irregular
respiration,
muscle
incordination

11.10eV

TCE

16 ug/L (GW)

1000ppm

Headache, GW
irritation to skin
and eyes,feeling
of weakness,
visual

disturbance,

9.45eV

This document is for the exclusive use of Malcolm Pirnie employees
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HEALTH AND SAFETY PLAN

nausea,
dermatitis,
cardiac
arrhythmias,
paresthesia, liver
injury

CCL4 51 ug/L 200ppm Irritation of skin GW 11.47eV
and eyes, central
nervious system
depression,
nausea, liver or
kidney injury,
drowsiness or
dizziness

This document is for the exclusive use of Malcolm Pirnie employees Page 7
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HEALTH AND SAFETY PLAN
NA = Not Available NE = None Established U = Unknown
S = Saoll SW = Surface Water
A = Air GW = Ground Water Attached a Material Safety Data Sheet for each chemical you will use at the site
W = Waste L = Lagoons
D = Drums TK = Tanks
SPECIFIC TASK DESCRIPTIONS TASK — SPECIFIC HAZARDS CONTROL MECHANISM
1. Collect samples from four monitoring wells
Other:
2. Collect tap water samples from residents using well water within a one | Pets Have owner control pets
mile radius of the monitoring wells Other: before entering premisis
3.
Other:
4,
Other:
5.
Other:
6.
Other:
SPECIALIZED TRAINING REQUIRED: SPECIAL MEDICAL SURVEILANCE REQUIEREMENTS:
OVERALL HAZARD EVALUATON: (Evaluate each Hazard) ] High [ 1 Medium X Low [ ] Unknown
1. Low 4.
2. Low 5.
3. 6.
JUSTIFICATION: (i.e. why is the task a low, medium or high hazard?)
1. 4,
2. Field personnel will not enter premisis without owner occupancy 5.
3. 6.

This document is for the exclusive use of Malcolm Pirnie employees Page 8
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FIRE/ EXPLOSION POTENTIAL:

] High

[ 1 Medium

X Low

[ ] Unknown

PROTECTIVE EQUIPMENT Specify by task. Indicate type and / or material, as necessary. Group tasks if possible. Use copies of this sheet if needed.

Task 1

LEVEL: [JA B [Ic XD XModified
X Primary  []Contingency

Task 2

LEVEL: []A

B [JC XD XModified

[] Primary [ JContingency

Respiratory
[ scBA
[ Airline
] Full Face
Specify Cartridge:
[] Escape Mask
[] Other: Specify

[XINot Needed

Protective Clothing [CINot Needed
[ Fully Encapsulating Suit
[] splash Suite
[] Tyvek Coverall
[[] saranex Coverall
X Reflective Vest
[] Other: Specify

Respiratory
[ scBA
[ Airline
[ Full Face
Specify Cartridge:
[] Escape Mask
[] Other: Specify

[XINot Needed

Protective Clothing  [XINot Needed
[ Fully Encapsulating Suit

[] splash Suite

[] Tyvek Coverall

[] saranex Coverall

[] Reflective Vest

[] other: Specify

Head and Eye [INot Needed Gloves [INot Needed Head and Eye [INot Needed Gloves [JNot Needed
X] Safety Glasses X Nitrile X Safety Glasses X Nitrile
[] Face Shield X] Work Gloves [] Face shield [J Work Gloves
] Goggles [ Latex ] Goggles [ Latex
[] Hard Hat [ viton [] Hard Hat [ viton
[] other [] Other: Specify [ 1 Other [] Other: Specify
Boots [CINot Needed Miscellaneous Boots [CINot Needed Miscellaneous

X Leather/Steel Toe
[] Rubber Overboots
[] steel Shank

[] other: Specify

X Insect Repellent

[J] USCG Personal Flotation Device
[] Hearing Specify NRR

X Sun Screen

[] Other: Specify

X Leather/Steel Toe
[] Rubber Overboots
[ steel Shank

[ Other: Specify

[ Insect Repellent

[J] USCG Personal Flotation Device
[] Hearing Specify NRR

[] Sun Screen

[] Other: Specify

Task 3

LEVEL: [JA [IB [IC [ID [IModified

[] Primary

[ IContingency

Task 4

LEVEL: []A

1B [JC [ID [IModified

[ ] Primary [ ]Contingency

Respiratory
[] SCBA
[ Airline
[] Full Face
Specify Cartridge:
[] Escape Mask
[] Other: Specify

[CINot Needed

Protective Clothing [CINot Needed
[ Fully Encapsulating Suit
] Splash Suite
[ Tyvek Coverall
[] saranex Coverall
[] Reflective Vest
[] Other: Specify

Respiratory
[] sCcBA
[ Airline
[] Full Face
Specify Cartridge:
[] Escape Mask
[] Other: Specify

[CINot Needed

Protective Clothing [INot Needed
[ Fully Encapsulating Suit
] Splash Suite
[ Tyvek Coverall
[] saranex Coverall
[] Reflective Vest
[] Other: Specify

Head and Eye
[] safety Glasses
[] Face Shield
[] Goggles

[CINot Needed

Gloves [CINot Needed
[ Nitrile
[] Work Gloves

[ Latex

This document is for the exclusive use of Malcolm Pirnie employees

Head and Eye
[] safety Glasses
[] Face Shield
[] Goggles

[CINot Needed

Gloves [CINot Needed
[ Nitrile
[] Work Gloves

[ Latex
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[] Hard Hat [ viton [] Hard Hat [ viton
[] other [] Other: Specify [ 1 Other [] Other: Specify
Boots [CINot Needed Miscellaneous Boots [INot Needed Miscellaneous

[] Leather/Steel Toe
[] Rubber Overboots
[] steel Shank

[] Other: Specify

[ Insect Repellent

[] USCG Personal Flotation Device
[] Hearing Specify NRR

[] sun Screen

[] Leather/Steel Toe
[] Rubber Overboots
[ steel Shank

[ Insect Repellent

[] USCG Personal Flotation Device
[] Hearing Specify NRR

[] sun Screen

Task 5

LEVEL: [JA [IB [Ic [ID [IModified
[ ] Primary [ IContingency

Task 6

LEVEL: []A B []JCc [ID [IModified
[ ] Primary [ IContingency

Respiratory
[] scBA
[] Airline
[J Full Face
Specify Cartridge:
[] Escape Mask
[] Other: Specify

[CINot Needed

Protective Clothing [INot Needed
[ Fully Encapsulating Suit
[] Splash Suite
[] Tyvek Coverall
[] saranex Coverall
[] Reflective Vest
[] Other: Specify

Respiratory
[ scBA
[ Airline
[ Full Face
Specify Cartridge:
[] Escape Mask
[ Other: Specify

[CINot Needed

Protective Clothing  []Not Needed
[ Fully Encapsulating Suit
[] Splash Suite
[] Tyvek Coverall
[] saranex Coverall
[] Reflective Vest
[] Other: Specify

Head and Eye [_INot Needed Gloves [_INot Needed Head and Eye [_INot Needed Gloves [_INot Needed
[] safety Glasses [ Nitrile [ safety Glasses [ Nitrile
[] Face Shield [J Work Gloves [] Face shield [J Work Gloves
[] Goggles [ Latex ] Goggles [ Latex
[] Hard Hat [ viton [] Hard Hat [ viton
[] other [] Other: Specify [] other [] Other: Specify
Boots [CINot Needed Miscellaneous Boots [CINot Needed Miscellaneous

[] Leather/Steel Toe
[] Rubber Overboots
[] steel Shank

[] Other: Specify

[ Insect Repellent

[] USCG Personal Flotation Device
[] Hearing Specify NRR

[J Sun Screen

[ Leather/Steel Toe
[] Rubber Overboots
[] steel Shank

[ Insect Repellent

[] USCG Personal Flotation Device
[] Hearing Specify NRR

[J] Sun Screen

This document is for the exclusive use of Malcolm Pirnie employees
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HEALTH AND SAFETY PLAN

MONITORING EQUIPMENT: Specify by task. Indicate type as necessesary. Attach Additional sheets if needed.
INSTRUMENT ACTION GUIDELINES
Combustible Gas Indicator 0-10% LEL No explosion hazard [X] Not Needed
10-25% LEL Potential explosion hazard. Reconsider Work Plan. Proceed Cautiously
>25% LEL Explosion hazard. Evacuate Immediately. Warn Others.
Oxygen Indicator 19.5-23.5 % Oxygen normal X] Not Needed
<19.5% Oxygen deficient. Evacuate Immediately. Warn Others.
>23.5% Explosion hazard. Evacuate Immediately. Warn Others.
Radiation 3 x Background: Notify RSO if unanticipated. Withdraw and await instructions [X] Not Needed
Survey Meter >2mR/hr: Establish Rad Exclusion Zone
Photo ionization Detector 0-3 units over ambient 0-3 meter units over background, continue work ] Not Needed
10.6eV Lamp 3-5 units over ambient If sustained for 5 minutes--reconsider work plan. Proceed with caution.
Type: >5 units over ambient If sustained for 5 minutes--evacuate or don respiratory protection
Flame lonization Detector 0-3 units over ambient 0-3 meter units over background, continue work [X] Not Needed
Type ___ 3-5 units over ambient If sustained for 5 minutes--reconsider work plan. Proceed with caution.
Combustible Gas Indicator >5 units over ambient If sustained for 5 minutes--evacuate or don respiratory protection
Single Gas Specify: X] Not Needed
Type
Respirable Dust Monitor Specify: IX] Not Needed
Type
Other Specify: X] Not Needed
Specify:
Type
Other Specify: X Not Needed
Specify: ____
Type

This document is for the exclusive use of Malcolm Pirnie employees Page 11
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HEALTH AND SAFETY PLAN

DECONTAMINATION PROCEDURES

ATTACH SITE MAP INDICATING EXCLUSION, DECONTAMINATION, & SUPPORT ZONES

Personnel Decontamination Exclusion Zone Sampling Equipment Decontamination
Summarize below or attach diagram. Summarize below or attach diagram. Summarize below or attach diagram.

1) Outer garment and work boots may be brushed Dedicated certified clean pumps will be used for
to remove adhered soil. each well, however, the pumps and equipment will
2) Nitrile gloves will be removed and placed into a be decontaminated after use using the following
collection container. procedure:

1) Sampling equipment will be cleaned with a stiff
brush in a solution of Liquinox (or equivalent
detergent) and potable water. Five gallons of this
solution will be circulated through each pump and
hose.

2) After cleaning with detergent, sampling
equipment will be rinsed with potable water and then
with deionized water. Five gallons of potable water
and then deionized water will be circulated through
each pump and hose.

3) Wash and rinse will be drummed for storage

and disposal.

[ ] Not Needed X] Not Needed [ ] Not Needed
Containment and Disposal Method Containment and Disposal Method Containment and Disposal Method
Nitrile gloves will be placed in a trash receptacle. Drums will be disposed of as IDW.

[ ] Not Needed X Not Needed [ ] Not Needed
HAZARDOUS MATERIALS TO BE BROUGHT TO ONSITE

Preservatives Decontamination Calibration

X] Hydrochloric Acid [] Zinc Acetate ] Alconox ™ ] Mineral Spirits X 100 ppm isobutylene [ ] Hydrogen Sulfide

This document is for the exclusive use of Malcolm Pirnie employees Page 12
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HEALTH AND SAFETY PLAN
] Nitric Acid ] Ascorbic Acid X Liquinox ™ [ ] Hexane [ ] Methane [] Carbon Monoxide
[ ] Sulfuric Acid [ ] Acetic Acid [ 1 Acetone [] Isopropanol [ ] Pentane [] pH Standards
[] Sodium Hydroxide [] Other: ] Methanol ] Nitric Acid [] Hydrogen [] Conductivity
[] other: [] Other: [] Propane [] Other:

This document is for the exclusive use of Malcolm Pirnie employees Page 13



W;&LCOL All requirements of the Pirnie Health and Safety Program

IRNI Are Incorporated into this Document by Reference

HEALTH AND SAFETY PLAN

SITE MAP: Show Exclusion Zone, Contamination Reduction Zone, and Support Zones. Indicate Evacuation and Reassembly Points

See map located in work plan

This document is for the exclusive use of Malcolm Pirnie employees Page 14
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HEALTH AND SAFETY PLAN

HEALTH AND SAFETY PLAN SIGNATURE FORM

Malcolm Pirnie Health and Safety Plan

All on-site Malcolm Pirnie personnel must sign this form indicating receipt of the HASP. Keep this original in site as part of the permanent project files. Send a
copy to the Health and Safety Lead for your BU.

SITE NAME: Fort George G. Meade Offpost Well Investigation

SITE LOCATION: Odenton, MD
CERTIFICATION

| understand that | am responsible for my safety and that of others. | agree to comply with the provisions of this HASP for work activities on this project. | agree to
report any injuries, illnesses or exposure incidents to the Field Team Leader.

Printed Name Sighature Printed Name Signhature

This document is for the exclusive use of Malcolm Pirnie employees Page 15
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1.0 INTRODUCTION

The privilege to drive a motor vehicle in the United States is regulated at the State level.
Individual States set minimum driving ages, license requirements, insurance requirements,
and state and federal highway speed limits. Local authorities are responsible for setting
speed limits on local roadways. Driving commercial vehicles, trucks, and transporting
hazardous materials are regulated by the U.S. Department of Transportation and by State
Departments of Transportation if applicable.

Highway traffic incidents continue to lead all other events that resulted in fatal work injuries
in 1996. Work-related highway deaths accounted for 22 percent of the 6112 fatal work
injuries recorded. Thirty-two percent of these, or 418 fatalities, occurred when employees
were driving or riding in cars or vans. Of the 711 occupational fatalities that occurred to
workers in the “Managerial and Professional Specialty” class of employment in the same
year, approximately 164 of these occurred on the highway.

Malcolm Pirnie employees who drive a motor vehicle during the course of business have the
responsibility to be aware of, and follow, federal, state, and local laws and the general safety
rules outlined in this program.
2.0 PURPOSE
The purpose of the Malcolm Pirnie Driver Safety Program is publicize some common sense
policies and procedures which, if followed, will reduce the risk of employee injury, property
damage, and Corporate liability associated with the operation of motor vehicles. This
Program will assist Malcolm Pirnie management and staff in reducing risk by:

e Setting policies and procedures for managing the safe use of motor vehicles.

e Educating management and staff on their duties and responsibilities to promote the
safe use of motor vehicles.

e Setting some basic rules that must be followed when traveling in motor vehicles.
e Setting rules for the use of personal cars and trucks on Malcolm Pirnie projects.

e Educating management and staff on proper procedures for reporting vehicular
accidents and injuries.

Page 1 of 8
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3.0 APPLICATION

The policies and procedures in this Program apply to the operation of Malcolm Pirnie owned
vehicles, vehicles leased or rented for Malcolm Pirnie business, and personal vehicles when
utilized on Malcolm Pirnie business (motor vehicles).

4.0 PROGRAM RESPONSIBILTIES

Individual drivers are responsible for driving in a safe manner and observing all established
laws and company policies.

Supervisors and Project Managers are responsible for monitoring employee performance
relative to safe driving and compliance with company policies.

Branch Human Resources, Vehicle, Health & Safety and DOT Coordinators are responsible
for supporting their respective offices in implementing the Malcolm Pirnie Driver Safety
Program. The Corporate Health and Safety Group is responsible for overall program
direction and oversight.

The Legal Department is responsible for maintaining the insurance programs, reporting costs
related to premiums and liabilities, and coordinating Motor Vehicle Records (MVR) reviews.

The Purchasing Department is responsible for the overall administration of the Malcolm
Pirnie Vehicle Leasing Program. This includes coordinating vehicle maintenance and
maintaining a national agreement with approved vehicle leasing and rental companies.

5.0 SEAT BELTS

OSHA and an number of other federal and state agencies have determined that the use of seat
belts while traveling in motor vehicles can significantly reduce the seriousness of injuries
sustained in an accident. Malcolm Pirnie employees will use seat belts when traveling in any
motor vehicle.

6.0 GENERAL RULES FOR MOTOR VEHICLE OPERATION

The following are Malcolm Pirnie’s basic rules for operating motor vehicles:
o All staff members operating a motor vehicle must possess a current, valid driver’s
license.

Page 2 of 8
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o Staff members who use their personal vehicles for company business will carry the
state specific minimum liability and bodily injury insurance and notify their insurance
carrier that their vehicle will be used for business, at least part-time.

e The operator of any motor vehicle is responsible for complying with all local traffic
regulations, as well as client or property owner requirements concerning motor
vehicle operation.

o All employees must notify their direct supervisor within one (1) working day
regarding license suspension or revocation.

o Employees shall not operate a motor vehicle under the influence of alcohol or drugs
including prescription and over the counter medicines. Reduction in sensory and
motor skills begins well below the typical legal limit of 0.10 percent blood alcohol.

e The operator and all passengers shall use seat belts at all times when a motor vehicle
is in motion.

e Employees shall not allow a company vehicle (owned, leased or rented) or personal
vehicle to be operated on company business by an unauthorized driver (except in the
case of an emergency).

e Malcolm Pirnie employees shall drive defensively and courteously at all times.

e Employees will physically inspect company vehicles and test the safety systems
(lights, flashers, wipers, etc.) prior to each use.

o Staff members will not leave keys in an unattended vehicle unless specifically
requested, for example, by a client while on their property. Operators will not leave
the motor running in an unattended vehicle. (Exceptions are allowed for “warming
up” when vehicle is in an area visible to the operator).

e Using a cellular phone while driving is discouraged due to the higher rate of traffic
accidents that occur during this activity. Drivers are encouraged to safely pull over to
the side of the road and stop when using a cellular phone.

¢ Malcolm Pirnie prohibits the use of radar detectors in all company owned, rented, and
leased vehicles in States where these devices are illegal.

e Company vehicles will be returned in the same condition that they were in when they
were signed out, inside and outside.

e Traffic accidents, vehicle damage or malfunction must be reported to the responsible
Vehicle Coordinator within 24 hours of occurrence. Vehicles with damage or a
malfunction that could compromise safe operation will be removed from service
immediately and will not be returned to service until repairs are completed.

7.0 DRIVER EVALUATION

7.1 Initial Driver's License Verification
For potential employment candidates, a copy of the candidate’s driver’s license will be
taken as part of the employment application process. A copy of the license will be
forwarded to the Legal Department, COR, for a motor vehicles records check.

Page 3 of 8
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Candidates with valid driver’s licenses will be eligible for hire for positions requiring
driving on company business.

7.2 Driver's License and Insurance Verification - Assigned Vehicles
Management and staff assigned a leased vehicle will participate in an annual driver’s
license verification to determine if they may retain the privilege of operating company
vehicles.

To complete the verification, each officer, associate and staff member assigned a leased
vehicle will be asked to read this “Driver Safety Program”, sign the Malcolm Pirnie
“Rules for Motor Vehicle Operation” form, and provide a copy of a valid drivers license
to their Vehicle Coordinator prior to receiving a new motor vehicle and each January
thereafter. The Vehicle Coordinator will forward copies of the completed form and
attachments to Health & Safety, COR, and a copy will be kept in the employee’s branch
Health & Safety file.

7.3 Pool and Personal Vehicles
All other Malcolm Pirnie staff members who drive company or personal vehicles on
company business will participate in an annual driver’s license verification and
insurance review to determine if they may retain the privilege of driving on company
business. The evaluation will occur on the anniversary date of employment.

To complete the evaluation, each employee’s supervisor reviews this driver safety
program and the “Rules for Motor Vehicle Operation” form with the employee,
completes the Driver’s License Verification Form, and obtains a copy of the employee’s
driver’s license and insurance card (for those employees who drive personal vehicles on
company business. Copies of the completed forms and attachments will be forwarded by
the supervisor to Health & Safety, COR, and a copy will be kept in the employee’s
branch Health & Safety file.

7.4 Motor Vehicle Records Check
To ensure that all employees who drive on company business are qualified to do so, the
Legal Department will coordinate a motor vehicle records (MVR) check. MVRs will be
obtained for all candidates for employment during the employment process and for all
active employees every six months.

Employees with a suspended or revoked license will not be allowed to drive any vehicle
on company business.

The Legal Department will report driving license revocations and suspensions to the
employee and his or her supervisor within two weeks of receipt.

Employees who fail to notify the company of any accident occurring on company
business or fail to notify the company of a license suspension or revocation will be
subject to progressive discipline.

Page 4 of 8
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7.5

Reinstatement of Driving Privilege

Any employee, whose privilege to drive a motor vehicle on company business has been
revoked or denied, and who desires to reinstate this privilege, must apply in writing to
their direct supervisor for reinstatement. The supervisor must get approval from the
Legal Department before reinstatement.

8.0 SPECIFIC REQUIREMENTS

8.1

8.2

8.3

General

Vehicles must be properly registered and licensed according to state-specific
requirements. Malcolm Pirnie reserves the right to access insurance company and
Department of Motor Vehicle computer database information for screening new and
current employees.t

Malcolm Pirnie reserves the right to screen selected employees who are working on
specific contracts to determine substance abuse in accordance with Malcolm Pirnie’s
Substance Abuse Detection and Deterrence Program and to take the necessary corrective
or disciplinary action the Company deems appropriate.

Transporting Personnel and Equipment

Only authorized employees may utilize Malcolm Pirnie owned vehicles.

Malcolm Pirnie employees may be involved in the transportation of analytical and/or
hazardous materials. Hazardous materials must be properly packaged, labeled and
transported with the correct emergency information (e.g. MSDS).

Regulated hazardous substances shall not be transported in personal vehicles.

Vehicles

All company vehicles must be equipped in compliance with state and local laws and
regulations. In addition, all company vehicles should carry an ice scraper/snow brush (if

applicable), road flares or reflective triangles, and a basic first aid kit.

For leased and owned vehicles, inspection and maintenance logs will be maintained and
up-to-date records of repair work performed will be readily accessible.
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IMalcolm Pirnie adheres to a strict policy of confidentiality in matters pertaining to the accessing
of personal / medical information. Only the appropriate authorities may be permitted to acquire
this information

9.0 SAFETY GUIDELINES

General safety guidelines are listed below:
e Allot enough time for travel thus avoiding the need to hurry.
e Be well rested and alert.
e Drive defensively.
e Be aware of the surroundings. Notify someone of your destination and anticipated
time of arrival.
Do not pick up hitchhikers.
e Before operating an unfamiliar vehicle, the driver should become acquainted with the
operational features of the vehicle.
e Respond to special conditions like rain, ice or poor surfaces. Reduce vehicle speed
and proceed with caution.
e Use caution when driving through congested areas, or near where personnel and
equipment are working.

10.0 SAFE DRIVING OFF THE JOB

Malcolm Pirnie encourages its employees to practice safe driving techniques at all times -
on or off the job. The best defense you have against potential vehicular accidents is your
own ability to remain alert and aware when driving. Alcohol, drugs, or medications can
affect your ability to concentrate and severely impair your reaction time that may result in
injury, disability, or death - not only of the driver, but of passengers as well. This could
be friends or family members.

Be alert, be aware, and be safe.

11.0 ACCIDENT/INCIDENT REPORTING

All accidents involving Malcolm Pirnie vehicles must be reported to the Legal,
Purchasing, Benefits and the Health & Safety groups within one (1) working
day. Accidents resulting a fatality or hospitalization of five or more persons must be
reported as soon a possible via the 24-hour emergency number (800 478-
6870). Accidents involving rented or employee owned vehicles used on company
business must also be reported within one (1) working day.

Malcolm Pirnie carries liability and bodily injury insurance for all company motor
vehicles. The Legal Department will have the ultimate responsibility for determining the
responsible parties.
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Malcolm Pirnie will pay for the insurance deductible up to $500.00 resulting
from collision damage to an employee's vehicle while using a personal vehicle on
company business. Temporary vehicle costs will not be reimbursed.

The operator or, in the event the operator is injured, the operator’s immediate supervisor,
is responsible for ensuring that all vehicle accident reports are processed and submitted to

the above-mentioned Corporate Groups
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1.0 INTRODUCTION

This document contains general requirements for all work by Malcolm Pirnie involving
the use of electrically powered equipment and systems or work in or near electrical
transmission and control equipment. Appendix A contains terms and definitions and
Appendix B, the effects of electrical energy on humans. All Project Managers, Project
Safety Officers, Staff Supervisors and employees shall comply with these requirements.

2.0 RESPONSIBILITIES

This section describes specific responsibilities of Malcolm Pirnie employees who have
key safety roles. The responsibilities of individuals with regard to electrical work are
listed below each title.

2.1 PROJECT MANAGERS

Project Managers are responsible for:

e Staffing the project with workers and subcontractors who have the
appropriate training and skill sets.
Providing sufficient resources to meet the requirements of this section.

e Review and approve the installation of temporary wiring.
Verify that, if new electrical work or modifications to existing electrical
systems are made in areas that may expose Malcolm Pirnie employees and
subcontractor employees to electrical hazards, the electrical work will be
inspected and tested by authorized inspectors prior to use

e Periodically review employee activities in the field to verify that
employees are conducting tasks within their competencies.

2.2 PROJECT SAFETY OFFICERS OR EMPLOYEE SUPERVISORS

PSOs or Supervisors are responsible to ensure Malcolm Pirnie employees and
subcontractors:

o  Comply with the requirements set forth by the OSHA, NEC, and other
regulatory agencies.

o Verify that, if new electrical work or modifications to existing electrical
systems are made in areas that may expose Malcolm Pirnie employees and
subcontractor employees to electrical hazards, the electrical work will be
inspected and tested by authorized inspectors prior to use
Have the appropriate PPE available and use them properly.

e  Are performing their tasks in line with their stated competencies.
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Determine the work each employee is qualified to perform and make work
assignments accordingly.

2.3 EMPLOYEES

Only perform the tasks for which you are qualified.

Understand the basic principles of electricity and electrical safety.
Follow applicable OSHA requirements.

Use the proper tools and required PPE.

Request additional training to avoid working beyond your level of
qualification or comfort.

e  Comply with the requirements set forth by the OSHA and NEC.

3.0 HAZARDS

Electricity is used in many different ways on Malcolm Pirnie projects. Each application
has its own combination of hazards that includes the potential of electric shock, fire, and
burns. There are often occasions where employees or subcontractors work in the vicinity
of electrical transmission or control equipment. Examples of these include overhead and
underground transmission cables, capacitors, transformers, MCC switches and equipment
controls. Each type of equipment has its own combination of hazards that must be
neutralized or addressed.

It is essential for all employees, including subcontractor employees, to be aware of the
hazards associated with work on or near electrical systems and use appropriate protective
methods to minimize the risk of an injury or accident.

Appendix B contains more detailed information about the effects of electrical energy on
humans.

4.0 CONTROLS FOR ELECTRICAL WORK AND ELECTRICAL EQUIPMENT

4.1 GENERAL —EMPLOYEE QUALIFICATIONS

Only qualified and authorized individuals are permitted to perform electrical work
on Malcolm Pirnie Projects. A qualified person is one who has the required skills
and knowledge to perform electrical work safely. Such individuals must be aware
of the hazards associated with electrical work (see Appendix B for details) and the
methods for reducing the risk of electrical accidents that can result from unsafe
equipment, adverse environmental conditions, and unsafe acts.

Malcolm Pirnie employees are neither considered qualified or authorized until
approved by the Manager, Health & Safety. Employees seeking authorization to
work on or near electrical equipment will present to the Manager, Health & Safety
documented evidence of education, training and hands-on experience. If approved,

Rev 2
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4.2

4.3

Rev 2

the employee will be entered into the training database as such and will be available
to work on projects working on or near electrical systems.

In support of electrical safety, management shall take a proactive approach when
dealing with the root causes of employees' concerns, near-misses, and incidents or
accidents involving electrical hazards.

ELECTRICAL EQUIPMENT CONDITIONS OF APPROVAL AND USE

All electrical equipment, components, and conductors should be listed, labeled,
and approved by a Nationally Recognized Testing Laboratory (NRTL) for their
intended purpose. Custom-made and installed equipment can be approved for use
if built according to specific standards (e.g., Underwriters Laboratories [UL] 508
or one of the ANSI C series standards). Appropriate documentation for such
equipment shall be maintained on file.

When building, repairing, or modifying electrical systems, NRTL-approved
equipment must be used if available.

WORK ON ELECTRICAL COMPONENTS AND SYSTEMS

Whenever possible, all circuits or equipment shall be de-energized before
beginning any work. Circuits and equipment must be considered energized until
isolated, locked out and tagged, and verified with an appropriate testing device.
Where it is possible for the circuits to be energized by another source, or where
capacitive and/or inductive devices (including cables) may retain or build up a
charge, circuits shall be grounded and shorted.
Work on energized circuits shall only be performed by authorized workers, and
after developing and implementing the procedures described in Malcolm Pirnie’s
Lockout/Tagout Program. (Item 4) In addition, these workers shall use:

e  Proper design, fabrication, installation, and documentation techniques.

e Proper operational and maintenance procedures.

e Electrical equipment approved by a nationally recognized testing

laboratory (NRTL).
e  Proper personal protective equipment (PPE).

Additionally, the following precautions shall be observed to improve safety in the
workplace:

o Identify and report to your supervisor or Project Safety Officer potential
electrical hazards or unexpected occurrences or incidents (i.e., discharges
or arcs when applying grounds to circuits thought to be de-energized),
including near misses.

e Anticipate potential electrical exposures and hazards.

Do not rush to finish a job; never bypass approved procedures.
e Plan and analyze for safety during each step of any electrical work.
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e Keep accurate records (e.g. system one-line drawings, panel schedules,
etc.) for electrical or electronic systems.

e  Use properly rated test equipment and verify its condition and operation
before and after use.

e Know applicable emergency and first aid procedures.

4.4 CLEARANCES AND ILLUMINATION FOR ELECTRICAL ENCLOSURES

A clear working space shall be maintained in the front, back, and on each side of
all electrical enclosures and around electrical equipment for safe operation and to
permit access for maintenance and alteration. Refer to the documents listed in this
section as required. (NOTE: The National Electrical Code (NEC) is available
from the Manager, Health & Safety and from the Corporate Library):

e NEC Article 110-26, "Spaces about electrical equipment, (600 volts or

less).”

e NEC Article 110-32, "Work space about equipment (over 600 volts)."

e NEC Article 110-33, "Entrance and access to work space."

e NEC Article 110-34, "Work space and guarding (over 600 volts)."

In addition to the NEC, the Industrial Electronics Society Lighting Handbook
(latest edition) specifies the following requirements for electrical equipment:
e Adequate illumination shall be provided for all working spaces around
electrical equipment.
e The control switches for light circuits shall be positioned away from
exposed energized circuits and other potential electrical hazards.

45 TEMPORARY WIRING

CONSTRUCTION POWER AND LIGHTING

Temporary wiring for electric power and lighting is permitted during periods of
construction, remodeling, maintenance, repair, or demolition of equipment or
structures and during emergencies. Temporary wiring does not mean a "reduced"
level of safety or quality, as this wiring must still conform to certain criteria for
electrical work.
Temporary wiring installed by Malcolm Pirnie employees shall have a temporary
wiring tag attached to it with the following information:
e Installation date.
e The reason for the temporary wiring (i.e., emergency, temporary (30
days), construction, test, and/or pilot study).
e Name and phone number of the person installing the temporary wiring
tag.
e Review/approval and signature of the Project Manager and the Project
Safety Officer.
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In addition, temporary wiring:

e Shall be approved or identified as suitable for installation and installed in
accordance with the rules prescribed in the current edition of the NEC
and 29 CFR 1910 and 1926.

e Shall be protected from accidental damage.
Shall be removed as soon as the prescribed activity is completed. It shall
not be used as a substitute for permanent wiring.

e May be used during an "off-shift working hour™ emergency.

On the day of installation, a temporary wiring tag shall be completed and attached
to the wiring so that it is readily visible. Approvals for the wiring tag must be
obtained on the first regular workday after the emergency.

Temporary wiring tags maybe procured from Camille Carollo, H&S, WHI.

Switches or other means shall be installed to permit the disconnection of all
ungrounded conductors of each temporary circuit. All lamps used for temporary
illumination shall have a suitable fixture or lamp holder with a guard to prevent
damage or accidental contact with energized parts.

PILOT STUDIES

Temporary wiring may be used for pilot study equipment. There is no time limit
on how long the wiring can remain in place, except that it must be removed upon
completion of the work. Temporary wiring tags are required for temporary wiring
within pilot systems; and, they are required for the power feeder to the power
distribution points of pilot systems. The wiring tag on these systems shall contain
the same information as previously described.

4.6 OVERHEAD AND UNDERGROUND UTILITIES

Rev 2

A number of Malcolm Pirnie projects involve invasive activities by
subcontractors on sites with little or no reliable information on the location of
underground utilities. On these and other projects, overhead power lines cross the
site.

Prior to any invasive activity in or near streets, in accordance with the local power
utilities policies, a member of the project team must call the local “call before you
dig” number and request a utility survey. That team member should get a call
number that will serve as proof that the call was made. Even when the work will
be done on private property, have the utility companies mark out the street
locations may provide information on where any underground utilities enter the
property. For work on private property, one member of the project team, either
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Malcolm Pirnie or the subcontractor, must engage a private utility marking
service to walk the property and detect the locations of anomalies that maybe
pipes, electrical line, gas lines, or underground storage tanks.

Someone from the project team must meet the mark out crew at the site to observe
the mark out. Rough locations should be drawn on a site map. This is important
as unavoidable delays and/or severe weather can erase the site markings and put
the field team at risk.

The field team must understand that the mark outs may not be entirely accurate or
may miss underground structures entirely. The first 6 feet of a bore hole or
excavation should be stopped at one foot intervals and the hole probed with a
stake (non-conducting) or a magnetometer for undetected structures. Most utility
structures will be buried less than 6 feet underground unless local topography
indicates otherwise.

If an underground structure is hit, all personnel must move away from the
equipment until the structure can be identified. Active gas and liquid piping will
propel their contents out of the hole. Fire may ensue so the utmost care should be
taken. Electrical lines may energize the equipment. If the equipment is still
running, use a non-conducting pole or stick to press the emergency stop button.
The local utility should be called in to assess and control the situation.

If work is to be performed near overhead lines, the lines shall be deenergized and
grounded, or other protective measures shall be provided before work is started. If
the lines are to be deenergized, arrangements shall be made with the person or
organization that operates or controls the electric circuits involved to de-energize
and ground them.

For overhead lines, OSHA, in 29 CFR 1926.333(C) presents a set of distances
outside of which conducting materials may be used in the area of overhead lines.
These values are also valid as maximum approach distances that non-qualified
employees may approach any electrical equipment with uninsulated components.
These values should be taken as minimums since local conditions may make
working outside of these distances equally hazardous.

e For voltages to ground 50kV or below - 10 feet (305 cm);
e For voltages to ground over 50kV - 10 feet (305 cm) plus 4 inches (10 cm)
for every 10kV over 50kV. (Item 8)

Ladders used in the area of electrical conductors of any type must be equipped
with non-conductive side rails. (Item 13)
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4.7 EXTENSION CORDS/MULTIPLE QUTLET BOXES/FLEXIBLE CORDS AND CABLES

EXTENSION CORDS

Observe the following precautions when using extension cords. Note that
extension cords are not to be used in offices

e  All extension cords shall be listed or labeled by a Nationally Recognized
Testing Laboratory (NRTL) (UL, FM, etc.).

e  Use only three-wire extension cords and cables that conform to the
rating, grounding, and non-interchangeability stated in NEC Article 210-
7 (Receptacles and Cord Connectors).

e  Check extension cords before use to ensure they are adequate for the
intended purpose. Always plug high-current equipment (e.g., space
heaters, hot plates, and coffee pots) directly into a wall receptacle
whenever possible.

e Use only one extension cord for lamps, appliances, or other equipment
in conjunction with the power supply cord. Fire Prevention rules prohibit
the use of multiple extension cords (daisy chaining) that will increase
resistance in an electrical circuit, which in turn will increase heating of
conductors, receptacles, and plugs.

e Inspect extension cords for damage before placing them in service and
daily during use.

Damaged extension cords will be cut in half and discarded. Replace damaged
cords with ones listed by a NRTL.

For receptacles connected to circuits with different voltages, frequencies, or
current (ac or dc) on the same premises, use a design such that the attachment
plugs on the circuits are not interchangeable. Only high-visibility orange or
yellow extension cords shall be used outdoors or in wet indoor environments.
The use of portable or integral ground-fault circuit interrupters (GFCIs) is
required in all circumstances.

MULTIPLE OUTLET BOXES (POWER STRIPS)

Rev 2

Fuse protected (power surge) power strips are to be used to expand the number of
available outlets, to extend the reach of power cords, or to protect electronics
from power surges. Power strips do not require a temporary wiring tag.

Observe the following precautions when using multiple outlet boxes:
e The use of home made or shop-built multiple outlet boxes (gang boxes) is
prohibited unless each component has been approved by a NRTL for
mobile service.
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e Each approved multiple outlet box shall be plugged into a wall receptacle.
Use of one outlet box to provide power to one or more outlet boxes is not
permitted.

e  Approved outlet boxes shall not be used to provide power to space
heaters, hot plates, coffee pots, or other high-current loads. These types of
appliances have caused outlet boxes to burn up.

FLEXIBLE CORDS AND CABLES

Flexible cords and cables shall comply with the requirements in NEC Article 400
(Flexible Cords and Cables). They shall not be:

e Used as a substitute for fixed wiring of a structure.

e Attached to building surfaces.

e Routed through holes in walls, over walls, above ceilings, or floors; or
through doorways, windows, or similar openings.

Concealed behind building walls, ceilings, or floors.

e  Wired with a plug or connector that does not have dead-front construction
or strain relief. "Dead-front construction” is defined as electrical
equipment built so that it is "without live parts exposed to a person on the
operations side of the equipment.”

e Placed where they could present a trip or fall hazard.

e Used when the cord insulation is damaged, cracked, or spliced; or when
the ground pin is missing from the end of the male cord plug.

e Installed in raceways, except as otherwise permitted by the NEC.

Individual conductors of a flexible cord or cable shall not be smaller than those
listed in Table 400-5(A) and (B) of NEC Avrticle 400. Article 240-4 of the NEC
(Protection of Flexible Cords and Fixture Wires) states that flexible cords,
including extension cords, shall be protected against over current in accordance
with their amperage ratings (see Tables 400-5(A) and 400-5(B)). NEC Article
400-14 states that flexible cords and cables inserted through holes in covers,
outlet boxes, or similar enclosures shall be protected by bushings or fittings.

4.8 POWERPLUGS AND RECEPTACLES
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Our clients use many different voltages, frequencies, and current (ac or dc) in
power systems and equipment. Thus, it is essential to ensure that such equipment
cannot be inadvertently connected to the wrong power source. For specific
purposes, voltage and current ratings use a plug or receptacle that fully complies
with the requirements in ANSI C73. See the configuration chart (from ANSI C73)
in the NFPA National Electrical Code Handbook for information about general-
purpose locking and non-locking plugs and connectors.
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49 GROUND-FAULT CIRCUIT INTERRUPTERS
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Ground-fault circuit interrupters (GFCIs) -either circuit breakers or portable
ground-fault interrupting receptacles-shall be used for:
e All 125-V single-phase, 15-A and 20-A receptacles within 6 feet of a
water faucet or installed outdoors.
e  Temporary wiring outdoors.
Wherever employees will be using electrical equipment around water or
in damp environments.
e Construction sites
Asbestos or lead remediation

Unlike fuses or standard circuit breakers, which are designed to protect equipment
from over current, GFClIs are designed to protect personnel from serious injury or
death.

Acrticle 305-6 of the NEC (Ground-Fault Protection for Personnel) requires GFCI
protection of all 125 V, single phase, 15, 20, and 30-Amp receptacles that are
associated with temporary wiring on construction sites. Malcolm Pirnie requires
the use of GFCls for any type of construction work to ensure personnel
protection, even if the receptacle is part of the permanent wiring of the building.

NEC Article 210-8 (Ground-Fault Circuit-Interrupter Protection for Personnel)
specifies that GFCls must be installed in the following locations:
e  Dwellings where 125-V single-phase, 15-A and 20-A receptacles are
installed outdoors.
Bathrooms, garages, and crawl spaces at or below grade.
¢ Unfinished basements.
Where receptacles on countertop surfaces are within 6 ft of a sink.

Thus, all the aforementioned areas within Malcolm Pirnie offices and Project
Offices shall have receptacles with GFCI protection.

In addition, all electrical circuits within the area of a pilot study or pilot plant will
be equipped with GFClIs with the exception of those situations presented below.

Exceptions to these requirements are:

e Pilot plant or testing laboratory areas where receptacles are required
(other than on counter tops) to supply power to specific equipment (i.e.,
receptacles dedicated to refrigerators or other heavy equipment).

e Line filters and other power supply components in many electronic
instruments. These instruments draw sufficient capacitive current to trip a
GFCI and therefore are not designed to be connected to GFCI-protected
circuits. They also shall not be installed in wet or damp locations.
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4.10 PORTABLE ELECTRICAL TOOLS, EQUIPMENT, AND INSTRUMENTS

Portable electrical equipment or tools shall be inspected daily by the user and by
the Project Safety Officer to identify defects; defective equipment shall be tagged
and removed from service immediately. Portable electrical equipment shall be
connected to a portable GFCI (or a circuit that contains a GFCI) when used
outdoors, in damp locations, in any unsafe environment, or for indoor or outdoor
construction. Ordinarily, the casings for portable electrical equipment are
grounded. If it is necessary to operate this type of equipment with other than
grounded equipment casings, suitable barriers, guards, or shields shall be installed
to protect personnel while working on or near the equipment. In addition, a safety
procedure shall be written describing the controls for safe operation of the
equipment.

Receptacles and flexible cords can be used to connect electrical appliances and
equipment (e.g., fans, machine tools, and pumps) to power sources. Receptacles
used on a two-wire, single-phase portable generator (or vehicle-mounted
generator) with a rating of not more than 5 kW (where the circuit conductors are
insulated from the frame and all other grounded surfaces) do not need to be GFCI
protected.

4.11 EQUIPMENT GROUNDING

All electrical apparatus, equipment, and systems shall be grounded in accordance
with NEC Article 250 (Grounding) and ANSI standards. The conductor used for
grounding shall meet the following criteria:
e  Be permanent and continuous.
e Facilitate operation of the circuit's protective devices.
e Have sufficiently low impedance to limit the voltage to ground to a safe
level at all frequencies and fault-current conditions anticipated.
e Have the capacity (size and rating) to safely conduct any fault current that
may be imposed on it for the time required for protective device
operation.

4,12 STATIC ELECTRICITY

Rev 2

A static charge is an imbalance of electrons on objects (matter) that can build up
on all matter and transfer from one object to another by conduction or induction.
The discharge of static electricity can cause shock or a fire or explosion. Although
this type of shock is painful, it is not normally physically hazardous and therefore
is not considered reportable as an electric shock. It should be noted, however, that
injuries may result from reaction to the shock (i.e., by a person rapidly pulling
his/her hand away from a metal object and hitting an elbow against a wall or
cabinet).
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EQUIPMENT AND PERSONNEL GUIDELINES

When working with electrical equipment, employees shall follow the guidelines
below for their own protection and that of the equipment:

e Grounding of the metal parts or enclosures will continuously discharge
static. Therefore, wrist straps and other connections used to ground
employees shall be solidly grounded. Grounding prevents the wrist strap
from becoming a shock hazard in the event of a short circuit from a
voltage to the wrist-strap conductor.

e Bonding will equalize the potential between two adjacent noncurrent-
carrying metal parts or enclosures. Thus, only approved or listed
grounding clamps are acceptable for static bonding and grounding.
Alligator clamps are not acceptable.

e Dust is attracted to the face of the video display terminal because of a
static charge of approximately 25,000 V. Therefore, never clean the glass
face of a computer monitor while the computer is on. When a person
touches the screen with a finger, the charge in the portion of the screen
touched discharges through the finger with a tiny spark. Electric current
does not normally flow through glass, so only the charge on that part of
the screen the finger touches is discharged. When cleaning a monitor,
however, the entire glass is wet and the charge on the entire screen will
discharge to a finger or hand causing a much more painful shock.

Never allow any electrical-powered office equipment to become wet while it is
turned on, and never turn on any electronic equipment when it is wet. Even when
a computer is turned off for a few minutes, it is best not to touch the monitor's
CRT while handling or using other electronic equipment-including the telephone.
Wet or dry, a person may receive an electric shock similar to one that can be
received by touching a metallic object when walking across carpeting in leather
shoes.

NFPA REGULATIONS FOR FIRE AND LIGHTNING

Rev 2

NFPA 77 (Static Electricity) contains requirements for reducing the fire hazard of
static electricity. Lightning, an example of static electricity, is covered in NFPA
780 (Lightning Protection Code). This document gives lightning protection
requirements for ordinary facilities and for facilities containing flammable vapors,
gases, or liquids.

Flammable Vapor - A flammable vapor source can be ignited by static electricity
if the following conditions exist simultaneously:

e  Generation of a static charge imbalance.

e  Static charge accumulation.

e Flammable atmosphere.

e A spark with significant ignition energy or temperature.

11
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Liquids and Finely Divided Solids - Electrostatic charges can be generated by the
movement of liquid and powders through pipes, funnels, pumps, filters, or by
free-flowing through air. Static charges generated by flowing liquids and powders
can be reduced or eliminated by bonding or grounding, or both; by lowering the
flow rate; or by reducing the amount of misting, spraying, free-fall, and splashing.

4.13 PERSONAL PROTECTIVE EQUIPMENT

Rev 2

Personal protective equipment is required when installing, examining, adjusting,
servicing, fabricating, testing, or maintaining electrical equipment. The Project
Safety Officer shall provide employees with the appropriate PPE, and shall ensure
that the equipment is used properly. Alternatively, employees may contact the
Health & safety Group for assistance in selecting the appropriate PPE for the
operation. Protective footwear; hard hats; and insulated, nonmetallic-framed
safety glasses shall meet the requirements of ANSI Z41, ANSI Z87.1, and ANSI
789.2.

PPE ensembles for typical Malcolm Pirnie activities would include the following
items in Table 1. This list should not be considered all-inclusive. The final PPE
ensemble will be specified as the results of a hazard analysis specific to the
project activities. Jewelry and other conductive materials will not be worn by
employees while conducting the following tasks.(Item 14)
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Table 1
Activity Clothing Eye Head Foot
Protection Protection Protection
Computer maintenance | Casual Safety Nothing Nothing
business attire | Glasses special special
Utility Power Cotton Eye shield ANSI Type 1 | Safety boots
Electrical Equipment undergarments | with chin cup | dielectric with
Inspections HRC 2 rated meeting front brim dielectric full
flame retardant | ASTM F2178 | hard hat cut overshoe
shirt, pants or | Arc Flash
overalls protective
Arc flash standards
protective
gloves
Pilot Plant Casual Safety glasses | Hard hat if Steel-toed
Operation/Maintenance | business attire | Splash-proof | overhead safety shoes
Chemical or safety hazards Rubber over
dust protective | goggles will | present shoes if
over garments | be used when working in
depending transferring areas of
upon exposures | hazardous standing
liquids water
Bench assembly and Casual Safety Nothing Nothing
testing of control business attire | Glasses special special
electronics
Testing or sampling Prohibited Prohibited Prohibited Prohibited

dielectric fluid in
transformers or
capacitors

5.0 REVIEWS AND INSPECTIONS

Major modifications to new and existing facilities and projects may be inspected by the
local jurisdiction to verify compliance with codes and standards. If the modification
involves a potential hazard to life, equipment, or property, current safety requirements
shall be reviewed and used to mitigate the hazard.

6.0 EMERGENCY ASSISTANCE AND RESCUE

Anyone who witnesses or discovers a serious electric shock that results in any of the
conditions listed below shall immediately call the Emergency Rescue (dial 911).

e Obvious serious injury (e.g., loss of consciousness, significant trauma).

Rev 2
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Altered mental status (e.g., confusion, slow/slurred speech).
Other obvious injury (e.g., laceration, muscle strain, burn).

In addition to calling 911.:

6.1

Ensure that all potential sources of energy are safe and in a neutral state, if you
are qualified.

Initiate cardiopulmonary resuscitation (CPR), or find and use the nearest
Automatic Electrocardiac Defibulator) (AED) if appropriate. (Only trained
personnel should perform these tasks.)

Notify the victim's Supervisor as soon as possible. (The victim's Supervisor,
Health & Safety and General Counsel will want to determine what caused the
electric shock.)

MINOR SHOCKS

All other electric shock victims must be taken to the nearest trauma injury center
for evaluation so that potentially damaging effects can be detected early and
treated properly. It should be noted that such effects may not be immediately
recognized and can appear later (see Appendix B for details). Do not let the shock
victim drive himself to the hospital.

Notify the victim's Supervisor as soon as possible. (The victim's Supervisor,
Health & Safety and General Counsel will want to determine what caused the
electric shock.)

6.2 ANALYSIS OF ELECTRICAL INCIDENTS
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Serious and potentially lethal incidents, including near misses that could result in
a serious or potentially lethal shock, shall undergo an incident analysis in
accordance with the Accident Investigation Procedure in the Health & Safety
Manual. This analysis shall be directed on a case-by-case basis by the Manager,
Health & Safety in consultation with General Counsel.

Properly secure the area once the victim is under care, leaving items and
equipment in the same position as much as possible. Try to remember the original
position of items that may have been moved during response to the accident.

Record the time, date, and location of the accident; the name of the victim and
any witnesses; who was notified; the voltage and current; the contact parts of the
body; what equipment or system was being serviced; and the shock reaction and
duration of the shock.
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7.0 SPECIFIC TRAINING

7.1

Rev 2

ELECTRICAL WORKERS

Trades people who meet the qualifications of “Electrical Worker” or “Electrician”
must be utilized on Malcolm Pirnie projects. These may be trades people
employed by the facility Owners, the Owner’s Contractors, or subcontractors to
Malcolm Pirnie.

OSHA and the NEC both require that employees who perform electrical work shall
be trained to recognize the hazards associated with their work environment and use
appropriate procedures and protective equipment to minimize the risk of an
accident or injury.

Project Managers or Project Safety Officers shall verify that, if new electrical work
or modifications to existing electrical systems are made in areas that may expose
Malcolm Pirnie employees and subcontractor employees to electrical hazards, the
electrical work will be inspected and tested by authorized inspectors prior to use.

Training requirements are identified in OSHA 29 CFR1910.331-360 and NFPA
70E, Chapter 1.

Project Managers will not assign Malcolm Pirnie employees to tasks that involve
exposure to utility voltage electrical hazards without providing written evidence of
training and competency in the specific equipment and tasks proposed to the
Manager, Health & Safety prior to assignment. Much of the experience required
for an employee to be considered qualified is specific to the equipment and tasks
involved.

Electrical workers shall be trained in and familiar with the following subject areas:

e The safety-related work practices required by 29 CFR 1910, Subparts J and
S; and 29 CFR 1926, Subparts K and V .

e Techniques necessary to de-energize electrical systems, identify live parts
of equipment, and determine the nominal voltage of exposed live parts and
clearance distances specified in the Standards.

e  Procedures for locking out and tagging energized electrical circuits and
equipment safely.

Electrical workers or electricians may need to be licensed by local agencies.
Licensed electricians will be preferentially utilized on Malcolm Pirnie projects.
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7.2 NON-ELECTRICAL WORKERS

Malcolm Pirnie employees will usually be classified as Non-electrical Workers.
OSHA requires training for non-electrical workers whose job assignments require
them to be close to exposed parts of electrical circuits operating at 50 V or more.

Please contact Health & Safety, WHI to arrange Electrical Hazards Awareness
training to affected employees.

7.3 TRAINING (ITEM 1)

Non-electrical workers whose job assignment requires them to work close to
exposed electrical circuits operating at 50 V or more to ground (in accordance 29
CFR 1910.332) will receive training in safety related work practices that pertain to
their specific task assignments including the following subject areas:

e The proper handling of portable tools and appliance cords.

e Procedures for resetting over current protective devices.

Techniques for locating and working safely near overhead and buried
conductors.

The meaning of electrical safety warnings and barriers.

Electrical hazards associated with water.

The proper response to electric shock.

Utility clearance distances.

Underground utility detection procedures.
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Appendix A

Terms and Definitions

The following terms and acronyms are used in this document and the supporting
appendices.

Affected employee - Any employee (including subcontractors) whose job requires
him/her to operate or use a machine or work in an area where service or maintenance of
equipment is being performed.

ac - Alternating current.

ANSI - American National Standards Institute.

Authorized person - Any employee (including subcontractors) with acquired skills and
training who has been approved or assigned by the supervisor to perform specific work or
tasks.

Bonding - The permanent joining of metallic parts to form an electrically conductive
path that will ensure electrical continuity and the capacity to conduct safely any current
likely to be imposed.

CFR - Code of Federal Regulations.

Competent person - A person who is (1) capable of identifying existing and predictable
hazards in workplaces; and (2) authorized and qualified by management to take prompt
corrective measures to eliminate hazards, provide first aid, and notify the appropriate
personnel when an accident or incident occurs.

CPR - Cardiopulmonary resuscitation.

Dead-front construction - Electrical equipment built so that, in NEC 70 Article 100's
definition, it is "without live parts exposed to a person on the operating side of the
equipment.” Article 384 (Switchboards and Panel Boards), in paragraph 384-3.(a),
requires that "barriers shall be placed in all service switchboards that will isolate the
service bussbars and terminals from the remainder of the switchboard."

dc - Direct current.

Electrical equipment - A general term for material, fittings, devices, appliances,
fixtures, apparatus, and the like that are used as a part of or in connection with an
electrical installation. The term applies to both power-generation equipment and
electronics equipment.

Electrical hazard - Any situation in which an employee or any conductive tool or object
in contact with the employee could contact or approach closer than the safe clearance
distance of any live part or other energized conductor. Any situation in which electrical
equipment is likely to cause a fire because of defective components or design. Examples
of electrical hazards include inadequate working clearance while working on energized
circuits, exposed energized parts, electrical equipment inadequately guarded or enclosed,
electrical equipment in an unsafe environment, and unsafe electrical equipment.
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Generally, electrical equipment that is not in compliance with OSHA regulations or NEC
standards presents a potential hazard.

Electrical worker - An electrical worker is a person trained, qualified, and authorized to
work on electrical equipment. He/she is usually hired specifically for this purpose.
Facility power - Main disconnects, panel boards, switches, and associated wiring are
considered facility/building power and are typically less than 600 V ac. These systems
are designed and installed to operate facilities in these buildings (i.e., lighting, heating, air
conditioning, or standby power supply and circuitry).

GFCI - Ground-fault circuit interrupter.

Grounded - Connected to earth or to some conducting body that serves in place of the
earth. Physically and intentionally connected to the earth through a ground connection of
sufficient low impedance and with sufficient current-carrying capacity to prevent the
buildup of voltages that may result in undue hazard to connected equipment or persons.
(See ungrounded.)

Joule (J) - Watt-second (power x time); a unit of energy.

Labeled - Equipment or materials to which a label, symbol, or other identifying mark has
been applied by an NRTL.

Listed - Equipment or materials included in a list published by an NRTL.
Live/energized parts - The current edition of 29 CFR 1910 defines a "live part" as an
electrically conducting part carrying more that 50 V ac or dc. (A part may be designated
as "not live™ if the current from the part to ground through 1500 ohms non-inductive
resistance shunted by a capacitance of 0.15 pf cannot exceed 0.5 mA, even though the
part carries voltage equal to or greater than that specified for a live part.)

Lockout and tag procedure — Malcolm Pirnie general procedure for affixing appropriate
locks and tags to energy-isolating devices to prevent inadvertent energizing or start-up of
machines or equipment while service and maintenance is being performed. Lockout
devices prevent the release of energy that could cause injury or death.

Minimum work distance or clearance - A minimum separation distance between a
qualified electrical worker (or any conducting object touching the worker) and any
energized component. Also, a mandatory separation distance between any energized
component and vehicles or machinery. See 29 CFR 1910.303, and 29 CFR 1910.304.
NEC - National Electrical Code.

NEMA - National Electrical Manufacturers Association.

NFPA - National Fire Protection Association.

Nationally recognized testing Laboratory (NRTL) - An organization that is concerned
with product evaluation and maintains periodic inspection of listed equipment and
materials. The NRTL ensures that the equipment or materials meet appropriate
designated standards and that they have been tested and found to be suitable for use in a
specified manner. (Refer to 29 CFR 1910.7, "Definition and Requirements for a
Nationally Recognized Testing Laboratory.")

Nominal system voltage - A nominal value assigned to a circuit or system to
conveniently designate its voltage class. The actual voltage at which a circuit operates
can vary from the nominal within a range that permits satisfactory operation of the
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equipment. (Refer to ANSI C84.1, "Electric Power Systems and Equipment--Voltage
Ratings [60 Hz]" for details.)

OSHA - Occupational Safety and Health Administration.

PPE - Personal protective equipment.

Project Safety Officer - The person responsible for ensuring the health and safety of
workers. Specific responsibilities include

e Understanding potential hazards of the work.

e Ensuring that an employee is qualified by knowledge, training, and experience;
that he/she has successfully demonstrated the ability to safely complete the work;
and that the employee is authorized to perform the work.

e Having a complete understanding and the ability to reach agreement with the
qualified person about the work to be performed, the sequence in which it should
be done, and the potential and present hazards involved--having outlined those
hazards and/or limitations of tasks to the extent considered necessary to ensure
the worker's health and safety.

Qualified person - A person who has been determined by his/her supervisor and the
Manager, Health & Safety, to have the skills, knowledge, and abilities to safely perform
the work to which he/she is assigned. Qualifications may include a recognized degree,
certificate, or professional standing--through extensive knowledge, training, and
experience--or that one has successfully demonstrated the ability to resolve problems
relating to the subject matter or work to the satisfaction of his/her supervisor.

Strain relief - A mechanical device that prevents force from being transmitted to the
connections or terminals of a cable.

Temporary wiring - Electrical wiring that is temporarily installed for a limited time to
complete a specific task (e.g., construction of a new facility or performance of pilot
studies). Temporary wiring methods must apply sound engineering practices to ensure
adequate electrical safety of temporary wiring installations. Temporary wiring shall
conform to the requirements in Section 3.5 of this document, Article 305 of the NEC, and
the respective subparts of 29 CFR 1910 and 29 CFR 1926.

Ungrounded - A condition having no physical connection or continuity with earth
ground. A condition of insulation or isolation. (See grounded.)

Utility power - Utility, transmission, and distribution of electrical power systems
typically above 600 V ac (i.e., substations, vaults, transformers, switch gear) prior to the
final point of transformation and distribution. These electrical systems and equipment
then furnish electrical power to buildings and facilities through an electric service
entrance. Malcolm Pirnie employees may inspect but are not authorized to work on these
high-voltage systems.
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Appendix B

Effects of Electrical Energy on Humans

B.1 Physiological Effects
Electricity flowing through the human body can shock, cause involuntary muscle
reaction, paralyze muscles, burn tissues and organs, or Kill. The typical effects of
various electric currents flowing through the body on the average 150-1b male and
115-Ib female body are given in Table B-1.
BURNS.
Although a current may not pass through vital organs or nerve centers, internal electrical
burns can still occur. These burns, which are a result of heat generated by current flowing
in tissues, can be either at the skin surface or in deeper layers (muscles, bones, etc.), or
both. Typically, tissues damaged from this type of electrical burn heal slowly.
Burns caused by electric arcs are similar to burns from high-temperature sources. The
temperature of an electric arc, which is in the range of 4,000-35,000°F, can melt all
known materials, vaporize metal in close proximity, and burn flesh and ignite clothing at
distances up to 10 ft from the arc.
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DELAYED EFFECTS.

Damage to internal tissues may not be apparent immediately after contact with the
current. Internal tissue swelling and edema are also possible.

CRITICAL PATH.

The critical path of electricity through the body is through the chest cavity. At levels
noted in Table B-1, current flowing from one hand to the other, from a hand to the
opposite foot, or from the head to either foot will pass through the chest cavity paralyzing
the respiratory or heart muscles, initiating ventricular fibrillation and/or burning vital
organs.

B.2 Biological Effects of Electrical Hazards

INFLUENTIAL VARIABLES. The effects of electric current on the human body can vary
depending on the following:
e Source characteristics (current, frequency, and voltage of all electric energy
sources).
e Body impedance and the current's pathway through the body.
e How environmental conditions affect the body's contact resistance.
e Duration of the contact.

SOURCE CHARACTERISTICS.

An alternating current (ac) with a voltage potential greater than 550 V can
puncture the skin and result in immediate contact with the inner body resistance.
A 110-V shock may or may not result in a dangerous current, depending on the
circuit path which may include the skin resistance. A shock greater than 600 V
will always result in very dangerous current levels. The most severe result of an
electrical shock is death.

Conditions for a serious (potentially lethal) shock across a critical path, such as
the heart, are:
e More than 30-V root mean square (rms), 42.4-V peak, or 60 V dc at a
total impedance of less than 5000 ohms.
e 10to 75 mA.
e More than 10 J.

Conditions for a potentially lethal shock across the heart are:

e More than 375 V at a total body impedance of less than 5000 ohms.
e More than 75 mA.
e More than 50 J.

The worst possible frequency for humans is 60 Hz, which is commonly used in
utility power systems. Humans are about five times more sensitive to 60-Hz
alternating current than to direct current. At 60 Hz, humans are more than six
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times as sensitive to alternating current than at 5000 Hz--and the sensitivity
appears to decrease still further as the frequency increases. Above 100-200 kHz,
sensations change from tingling to warmth, although serious burns can occur from
higher radio-frequency energy.

At much higher frequencies (e.g., above 1 MHz), the body again becomes
sensitive to the effects of an alternating electric current, and contact with a
conductor is no longer necessary; energy is transferred to the body by means of
electromagnetic radiation (EMR).

BoDY IMPEDANCE.

Three components constitute body impedance: internal body resistance and the two skin
resistances at the contact points with two surfaces of different voltage potential. One-
hand (or single-point) body contact with electrical circuits or equipment will prevent a
person from completing a circuit between two surfaces of different voltage potential.
Table B-2 provides a listing of skin-contact resistances encountered under various
conditions. It also shows the work area surfaces and wearing apparel effects on the total
resistance from the electrical power source to ground. This table can be used to determine
how electrical hazards could affect a worker in varying situations.

Table B-2. Human resistance (Q) for various skin-contact conditions
(Ref. 2).

Body contact condition Dry (ohms) Wet (ohms)
Finger touch 40,000-1,000,000 4,000-15,000
Hand holding wire 15,000-50,000 3000-5000
Finger-thumb grasp 10,000-30,000 2000-5000
Hand holding a pliers 5000-10,000 1000-3000
Palm touch 3000-8000 1000-2000
Hand around 1.5-in. pipe or drill handle 1000-3000 500-1500
Two hands around 1.5-in. pipe 500-1500 250-750
Hand immersed - 200-500
Foot immersed - 100-300

Rev 2
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LIFE-THREATENING EFFECTS.

Charles F. Dalziel," Ralph H. Lee,? and others have established the following criteria for
the lethal effects of electric shock:

Currents in excess of a human's "let-go" current (>16 mA at 60 Hz) passing
through the chest can produce collapse, unconsciousness, asphyxia, and even
death (see also Table B-1).

Currents (>30 mA at 60 Hz) flowing through the nerve centers that control
breathing can produce respiratory inhibition, which could last long after
interruption of the current.

Cardiac arrest can be caused by a current greater than or equal to 1 A at 60 Hz
flowing in the region of the heart.

Relatively high currents (0.25-1 A) can produce fatal damage to the central
nervous system.

Currents greater than 5 A can produce deep body and organ burns, substantially
raise body temperature, and cause immediate death.

Delayed reactions and even death can be caused by serious burns or other
complications.

The most dangerous current flow via the chest cavity is through the heart when the shock
occurs in the time relative to the normal heart rhythm. This current may cause ventricular
fibrillation, which is defined as repeated, rapid, uncoordinated contractions of the heart
ventricles. Ventricular fibrillation that alters the heart's normal rhythmic pumping action
can be initiated by a current flow of 75 mA or greater for 5 seconds (5-s) or more through
the chest cavity.

Probability of Ventricular Fibrillation.

To determine the 5-s current flow (in mA) necessary to cause a 0.5% probability
of ventricular-fibrillation, multiply a person's weight (in 1b) by 0.49. To determine
the 5-s current flow (in mA) necessary to cause a 99.5% probability of ventricular
fibrillation, multiply a person's weight (in Ib) by 1.47.

B.3 Determining How Much Current Is Passing through a Body

Rev 2

Use the information in Tables B-I through B-3 to project how electrical hazards
could affect a worker in varying situations when protective equipment and apparel
are in series with current flowing through a body. To determine how much current,
I, is passing along a body path, use the formula | = E/R. The voltage, E, can be
obtained using an appropriate voltmeter. The total body resistance, R, can be
determined by combining the appropriate resistance from Table B-2 with that from
Table B-3.
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Table B-3. Resistance values for equal areas
(130 cm?) of
various work-area materials (Ref. 2).

Material Resistance (Q)
Rubber gloves or soles 2.0 x 10’

Dry concrete above grade 1.0 x 10° to 5.0 x 10°
Dry concrete on grade 2.0 x 10° to 1.0 x 10°

Leather sole, dry, including foot 1.0 x 10° to 5.0 x 10°
Leather sole, damp, including foot 5.0 x 10° to 2.0 x 10*
Wet concrete on grade 1.0 x 10% to 5.0 x 10°

References

1. Charles F. Dalziel, "The Effects of Electric Shock on Man," Industrial Radio
Engineers Transactions on Medical Electronics (May 1956).

2. Ralph H. Lee, "Human Electrical Sheet" while an IEEE Fellow at E. 1. duPont de
Nemours & Co.; and "Electrical Safety in Industrial Plants,” in IEEE Spectrum,
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1.0 INTRODUCTION

Malcolm Pirnie's Hazard Communication Program was developed to meet the requirements
of the OSHA Hazard Communication Standard, Title 29 Code of Federal Regulations
1910.1200 et seq. A copy of this standard is provided in Appendix A.

OSHA requires that employers make information available to staff members about
hazardous chemicals they may be exposed to in the workplace. This information includes,
but is not limited to, toxicology, physical and chemical hazards, means of detection, and
protection against exposure.

Malcolm Pirnie makes this information available to staff members through this written
hazard communication program, lists of chemicals in use, current copies of Material Safety
Data Sheets (MSDSs), container labeling, and staff training.

The OSHA Hazard Communication Standard recognizes that Malcolm Pirnie may be the
only employer on some work sites, and one of several employers on others. This Hazard
Communication Program has provisions for requesting and communicating information on
hazardous chemicals others bring to the work site that Malcolm Pirnie staff may be exposed
to during the course of their duties.

For this reason, Malcolm Pirnie maintains a copy of this program at all Malcolm Pirnie work
sites, whether or not the firm is responsible for the presence of hazardous chemicals at the
site. Some states or local municipalities may have specific Right-To-Know or Community
Right-To-Know requirements not addressed in this Hazard Communication Program.
Accordingly, Office Managers, Project Managers, or their designees should determine the
specific requirements of the localities where they operate.

2.0 ORGANIZATION AND RESPONSIBILITIES

The Manager, Health and Safety, WHI, is responsible for Hazard Communication Program
content.

Office Managers are responsible for seeing that the program is implemented in their offices.
They may delegate the administration of the program to a staff member they designate as the
Hazard Communication Coordinator. This individual is typically the local Health and Safety
Coordinator/Contact.

Project Managers are responsible for Hazard Communication Program implementation on
their projects.

Page 1 of 14
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2.1 Manager, Health and Safety

The Manager, Health and Safety, WHI, is responsible for:
e Preparing and updating the written program, the Hazard Communication labeling
program, and Hazard Communication training materials.
¢ Maintaining corporate Hazard Communication training records.
Serving as a technical resource on chemical safety for technical and
administrative staff.
e The implementation and execution of the corporate aspects of this program.

2.2 Office Managers

The Office Managers are responsible for:
¢ Designating a staff member (typically the Health and Safety Coordinator/Contact)
to serve as Hazard Communication Coordinator.
e Supporting the Hazard Communication Coordinator by providing:
» A Material Safety Data Sheet (MSDS) station at a visible location in the
office;
» The overhead time required to maintain the MSDS station and labeling
program; and,
Visible and continuous support for the Program.
Ensuring that all staff who may be exposed to hazardous chemicals or
materials receives appropriate hazard communication training before they start
a task or assignment.

>
>

2.3 Hazard Communication Coordinators

Hazard Communication Coordinators are responsible for:

e Maintaining a current copy of the written Hazard Communication Program, and
the OSHA Hazard Communication Standard in the MSDS station.

e Developing and maintaining a comprehensive list of hazardous chemicals based
upon the MSDSs.

e Maintaining current MSDSs for hazardous chemicals used by project and office
staff.

e Gathering and filing MSDSs for hazardous chemicals contractors, vendors and
cleaning services use at their location.

e Inspecting incoming shipments of hazardous chemicals from manufacturers,
wholesalers, retailers, formulators, laboratories, and others, for proper labeling,
after being notified of their arrival.

e Providing or arranging for training for office and project staff on the hazards of
chemicals in the work place, for all potentially exposed employees.

e Providing records of Hazard Communication training received by each employee,
including type of training, date and name of instructor to Health & Safety, COR.
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2.4 Project Managers

Project Managers are responsible for:
e Designating a project safety officer knowledgeable in the requirements of this
Program.
e Assuring that the project safety officers implement the elements of this Program
as they pertain to each project.

2.5 Project Safety Officers

Project Safety Officers are responsible for:
e Bringing a copy of the following documents to the project site:
» The written Hazard Communication Program;
» The OSHA Hazard Communication Standard; and,
» Current Material Safety Data Sheets for each hazardous chemical
Malcolm Pirnie introduces to the site.

e Developing and maintaining a comprehensive list of hazardous chemicals
Malcolm Pirnie introduces to the job site, and making it accessible to all staff
on the site.

e Notifying the designated Hazard Communication Coordinator when
shipments of hazardous chemicals arrive at the site and giving Materials
Safety Data Sheets (MSDSs) which accompany incoming shipments to the
Hazard Communication Coordinator for review and filing.

e Contacting the source of the hazardous chemicals if the MSDSs are not
complete or if an MSDS is not supplied with an initial shipment.

e Ensuring that temporary and permanent hazardous chemical containers are
labeled.

e At multi-employer sites, telling the other employers the location of the written
Malcolm Pirnie Hazard Communication Program and copies of MSDSs for
the site.

e Communicating with other employers e.g., Owner, Contractors,
Subcontractors, to obtain information about the location of their written
hazard communication program(s), labeling program, and Material Safety
Data Sheets, and, if applicable, information on the hazardous chemicals they
may produce or introduce to the job site that Malcolm Pirnie employees may
be potentially exposed to.

2.6 Project and Office Staff

Project and office staffs are responsible for:
e Reading and understanding the provisions of this Program.
e Reviewing the MSDSs for each hazardous chemical used in the workplace prior
to handling or contact.
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e Using proper labels for temporary containers.

e Alerting the project safety officer or the office Hazard Communication
Coordinator to the arrival of new or additional shipments of hazardous chemicals
to the office or worksite.

3.0 WRITTEN HAZARD COMMUNICATION PROGRAM

3.1 Program Availability

Copies of the written Hazard Communication Program and the OSHA Hazard
Communication Standard are maintained at an accessible MSDS station. MSDS stations
are designated in each permanent or long-term company location, including permanent
offices, field offices, and field trailers.

At temporary job sites, if Malcolm Pirnie is bringing hazardous chemicals to the work
site or if, based on past experience, another employer is expected to bring hazardous
chemicals to the work site, a copy of this written Hazard Communication Program and
relevant MSDSs are maintained on-site for the duration of field activities.

If Malcolm Pirnie is the only employer on a site, and if no hazardous chemicals are
being brought to the site, it is strongly suggested that a copy of this written program be
maintained on-site during field activities. However this is not a requirement.

4.0 COMPREHENSIVE LIST OF HAZARDOUS CHEMICALS

4.1 List Development

Complete the Comprehensive List of Hazardous Chemicals form provided in Appendix
B, list each product containing a hazardous chemical, as defined in Appendix A of this
section, 29 CFR 1910.1200 (d). Use the trade or common name of the product, the
manufacturer, the hazardous chemical ingredients it contains, and the location where it is
used and/or stored. Use as many lines as necessary. This list is to be updated as required.

A copy of the Comprehensive List of Hazardous Chemicals shall be maintained at the
MSDS Stations of company and field locations, together with the written Hazard
Communication Program.
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5.0 MATERIAL SAFETY DATA SHEETS (MSDSs)

Malcolm Pirnie asks that its suppliers provide MSDSs for any purchased materials that
contain hazardous chemicals as defined by OSHA. This request is made through language
on Malcolm Pirnie contracts or verbally by staff members ordering materials, at the time an
order is placed or a purchase made. MSDSs are kept for every chemical used and are made
available to employees at company locations and work sites.

5.1

5.2

Establishing An MSDS Station

Office Managers shall provide sufficient space and resources to establish an MSDS
Station within their company or field locations. Office MSDS Stations should consist of
a labeled three ring binder and a sign (Laboratory Safety Supply 1992 model No. JX-
12441 or equivalent). In temporary locations, an MSDS Station may be a bulletin board
or a three-ring binder kept on-site.

Each MSDS Station shall be located in an accessible, common area such as a break
room, copier room, or site trailer. It shall also contain a copy of: the written Hazard
Communication Program, the OSHA Hazard Communication Standard, and the
Comprehensive List of Hazardous Chemicals.

Original Material Safety Data Sheets are preferred, but copies may be substituted.
Copies are to be current (dated within three years) and published by the manufacturer,
importer, or formulator of the hazardous chemical. For small projects, or projects of
short duration, the contents of the MSDS Station, described above, may be included with
the site-specific Health and Safety Plan or other project documents.

Using A MSDS

It is in the company’s best interest to make sure that everyone who uses a chemical
product understands its dangers and the precautions they must take while using the
product. The sheets also contain useful information for responding to an exposure or
release.

A Material Safety Data Sheet (MSDS) is supplied to the company when a substance is
purchased that contains a hazardous chemical(s) as defined by OSHA (The Occupational
Safety and Health Administration). The delivery of a substance must not be accepted
until the MSDS sheet has been received.

There is no specific format for providing this information; however, MSDSs typically
consist of the following general sections. The sections listed on your specific MSDSs
may be different from those listed below. The bulleted information presents a list of
typical information contained in each of the sections.
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5.3 Section 1 - General Information

Name of Manufacturer

Manufacturer’s Address

Emergency Phone Number

Trade named of Product(s) with applicable stock number(s)
Product name

Product formula

CAS Registry No.

5.4 Section 2 - Hazardous Components

e Chemical components of the product are listed if they present a physical or health
hazard and are present at or above 1% in the mixture.

e Chemical components identified as carcinogens by NTP, IARC, and OSHA are
listed if they are present at or above 0.1% in the mixture.

e Other components are listed if deemed appropriate.

¢ Identities of components listed generically are declared trade secrets by the raw
material suppliers.

e Exposure recommendations are for individual components. Unless specifically
listed as an OSHA Permissible Exposure Limit (PEL) and/or an American
Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit
Value (TLV), all exposure limits are those on which OSHA and ACGIH concur.

5.5 Section 3 - Physical and Chemical Data

e Appearance and Odor - Physical appearance, color and smell.

e Boiling Point - If unknown, the lowest value of the component is listed for
mixtures.

e Vapor Pressure - If unknown, the lowest value of the component is listed for
mixtures.

e Vapor Density - Compared to Air. Expressed as lighter as or heavier than air if the
vapor density of the product is not known.

e Evaporation Rate - Indicated as faster than or slower than Ethyl Ether or Butyl

Acetate.

Melting Point

Specific Gravity

Decomposition Temperature

Solubility in Water

Corrosion Rate

Flash Point
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5.6 Section 4 - Fire and Explosion Hazard Data

Flash Point - Method Identified

e Flammability Limits - The lowest value and highest value of the individual
components are listed for mixtures.

e National Fire Protection Association (NFPA) Rating
Extinguishing Media - National Fire Protection Association Criteria
Special Fire Fighting Procedures - Minimum equipment to protect firefighters
from toxic products of vaporization, combustion, or decomposition in fire
situations.

e Unusual Fire & Explosion Hazard - Known or expected hazardous products
resulting from heating, burning, or other reactions.

e Category - The classification required by Department of Transportation (DOT) for
shipping by road.

5.7 Section 5 - Reactivity Data

e Stability - Presents conditions to avoid preventing hazardous or violent
decomposition.

¢ Conditions to avoid - Lists conditions to avoid so that hazardous reactions are
avoided.

e Hazardous Polymerization - Conditions to avoid preventing hazardous
polymerization that could result in a large release of energy.

e Materials to avoid/Incompatibles

e Hazardous decomposition products

5.8 Section 6 - Health Hazard Data

Threshold Limit Value/Time Weighted Average (TLV/TWA)

Permissible Exposure Limit (PEL)

Toxicity (LDsp - Lethal Dose for 50% of the test population)

Carcinogenicity

Effects of Overexposure (Acute) - Potential local and systemic effects due to

single or short-term overexposure to the eyes and skin, or through inhalation or

ingestion.

e Signs and Symptoms of Exposure - Warning signs, which may indicate exposure
to the skin or eyes, or through inhalation or ingestion.

e Target Organs
Medical Conditions Generally Aggravated by Overexposure - Preexisting
conditions that may contribute to the effects of overexposure to the eyes and skin,
or through inhalation or ingestion.

e Primary Route(s) of Entry - Based on properties of the product and expected use.

Emergency and First Aid Procedures - Procedures to be followed when dealing

accidental overexposure.
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5.9 Section 7 - Precautions for Safe Handling, Storage and Use
(Control and Protective Measures)

Protective equipment, which may be needed to handle the product.
Ventilation - Identifies forced mechanical ventilation that is required.
Respiratory Protection

Eye/Skin Protection

5.10 Section 8 - Spill and Disposal Procedures

e Lists reasonable precautions to take and methods of containment, cleanup and
disposal.

e Resource Conservation and Recovery Act (RCRA) hazardous wastes and
Comprehensive Environmental Response, Comprehension and Liability Act
(CERCLA) hazardous substances are listed in this section.

e Landfill Ban Item - Identifies materials subject to RCRA Landfill ban.

5.11 Section 9 - Hazardous material Identification (Label Data or Transportation)

e Hazardous materials identification system rating, based on ratings of individual
components

e Shipping Name

e Emergency Response Code
Department of Transportation (DOT), International Maritime Organization
(IMO), International Air Transport Association (IATA), American Fertilizers
Institute (AFI) hazard class designations/information.

e Reportable Quantities

5.12 Section 10 - Special Precautions and Comments
e Presents relevant information not previously mentioned.
5.13 Removing MSDSs
If a product is no longer used or if its MSDS has become dated, the Hazard
Communication Coordinator removes the corresponding MSDS from the station and
places it in a permanent MSDS file labeled with the actual or approximate dates the
chemical was used.

5.14 Updating MSDSs

MSDSs are to be updated whenever:
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e New information on the hazards of chemicals present in the work place
becomes available.

e Relevant occupational exposure standards change.

e The issue date of the MSDS is more than three years old.

5.15 Help Obtaining MSDSs

MSDSs must be readily accessible to Malcolm Pirnie staff plus staff of any other
employer at the work place during regular work shifts. If, after repeated attempts, an
MSDS cannot be obtained from the manufacturer or supplier, contact the Manager,
Health and Safety, WHI, for assistance. A written request for help in obtaining the
required MSDSs will be made to the Assistant Secretary of Labor for Occupational
Safety and Health (OSHA) and the Director of the National Institute for Occupational
Safety and Health (NIOSH).

5.16 Chemical Data Sheets No Substitute for MSDSs

Chemical hazard data retrieved from electronic data bases may be useful in assessing
hazards posed by on-site chemical contamination. But these chemical "data sheets" may
not be substituted for original, current MSDSs published by the manufacturer, importer,
or formulator. Data sheets lack the correct name of the manufacturer and emergency
phone number.

6.0 LABELS

All containers of hazardous chemicals received from manufacturers, importers, or
distributors of hazardous chemicals, or others, shall be properly labeled.

6.1 Label Requirements

A proper label provides the following information:
e The identity of the hazardous chemical(s) in the container.
e The name and address of the chemical manufacturer, importer, formulator, or
other responsible party.
e Appropriate hazard and target organ warnings.

Affixed labels on incoming containers will not be removed or defaced. When labels
are or have become illegible, legible replacement labels will be affixed over the
original label.

All containers must be legibly labeled in English. In the event that non-English
speaking employees or employers are onsite, duplicate labels providing above required
information presented in their language must be affixed to appropriate containers.

Each container of hazardous chemicals (hazardous waste and environmental samples
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are exempt) shipped to or from Malcolm Pirnie shall be checked by the Hazard
Communication Coordinator or the Project Safety Officer for proper container labeling
as described above.

6.2 Hazardous Materials Identification Guide (HMIG) Labeling System

The HMIG labeling system identifies chemicals with standard hazard ratings from 0 - 4
for health, flammability and reactivity, plus alphabetical designations for required
personal protective equipment. A complete explanation of the rating and PPE
designations can be found at the end of this section in Appendix C.

Malcolm Pirnie staff shall apply labels to temporary or portable containers, using the
Hazardous Materials Identification Guide (HMIG) labeling system described in
Appendix C. Labels shall contain at least the information provided on Laboratory Safety
Supply 1993 type QA-809 label or equivalent. Appendix C also has examples of pre-
completed labels that may be copied and applied to commonly used chemicals.

6.3 Hazardous Waste Sample Labeling

OSHA exempts shipments of hazardous waste samples from hazard communication
labeling requirements. However, Department of Transportation (DOT) labeling
requirements (49 CFR 173 et. al.) may apply to DOT defined hazardous substances
shipped in large quantities. Hazardous materials or compressed gases shipped by air or
common carrier will have special packaging, marking, and labeling requirements. Only
trained HazMat employees may offer Hazardous Materials or Dangerous Goods for
shipment on behalf of Malcolm Pirnie. Contact the Health and Safety, WHI for more
information.

6.4 Temporary Containers Must Be Labeled

When transferring chemicals from a labeled container to a portable container intended
for immediate use, a label identifying the contents e.g., Acetone, must be applied.
Project staff are responsible for properly emptying, cleaning, removing the label, and
disposing of the portable container immediately after use.

6.5 Longer-term Containers Require HMIG Labels
When transferring chemicals from a labeled container to a portable container intended

for longer than immediate use, or use by more than one employee, a completed HMIG
label should be used.
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7.0 MULTI-EMPLOYER/MULTI-LOCATION PROJECT SITES

7.1

7.2

7.3

Informing Other Employers

Project Safety Officers shall provide other employers at the work place with appropriate
hazard communication information about hazardous chemicals Malcolm Pirnie
introduces to the work site that their staff could be exposed to. Other employers will be
presented with a copy of the written Hazard Communication Program upon request.

This hazard communication information shall include:
e Requirements and location of Malcolm Pirnie's written Hazard Communication
Program.

e Locations of MSDSs or MSDS station.
e Location of Comprehensive Hazardous Chemical List.

For hazardous chemicals Malcolm Pirnie introduces to a work site, any precautionary
measures being taken to protect Malcolm Pirnie staff from harmful exposure under
normal operating conditions, and foreseeable emergencies.

Obtaining Information from Other Employees

Project Managers will support the efforts of the Project Safety Officer to obtain
appropriate hazard communication information about hazardous substances used by
other employers that Malcolm Pirnie staff may be exposed to.

This information should include:

e The location of the other employer(s) written Hazard Communication Programs,
their Comprehensive List(s) of Chemicals, MSDSs or MSDS Station, and an
explanation of the labeling system the other employer(s) use.

e Precautionary measures Malcolm Pirnie staff should take to protect themselves
from harmful exposure to these hazardous chemicals under normal operating
conditions, and foreseeable emergencies.

Appendix D at the end of this section has sample letters appropriate for soliciting this
information from owners and other contractors.

Multi-location Project Sites
In the event that Malcolm Pirnie employees must travel between different work sites, the
written Hazard Communication Program may be kept at a primary job site. When no

primary work site has been designated, the employee must bring the written Hazard
Communication Program with them.
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8.0 NON-ROUTINE TASKS

The Project Manager must consult with the Hazard Communication Coordinator or the Project
Safety Officer when planning a non-routine task to ensure that employees are informed of the
hazards associated with these tasks and that appropriate personal protective equipment is
provided.

Before work begins, a meeting between the Project Safety Officer and the potentially exposed
employee(s) will be held to discuss the hazards and appropriate personal protective equipment
required to complete the task.  Information will be presented in the language of non-English
speaking employees as well.

9.0 HAZARD COMMUNICATION TRAINING

Malcolm Pirnie employees complete initial Hazard Communication Training at the
beginning of their employment and before starting tasks or assignments that may expose
them to hazardous chemicals.

Project staff who work with or are potentially exposed to hazardous chemicals in the work
place will receive additional training by the Project Safety Officer on their safe use. Office
Managers and Project Managers shall provide resources sufficient to assure the availability
of this training.

Hazard Communication Coordinators are responsible for conducting Hazard
Communication Training or arranging for it to be provided. Both the training and associated
materials may be developed locally to supplement materials provided by the Manager,
Health and Safety, WHI.

9.1 Hazard Communication Training Program for Hazardous Chemicals Malcolm
Pirnie introduces to the Workplace, Minimum Requirements

The Hazard Communication Training program for hazardous chemicals Malcolm Pirnie
introduces to the work place emphasizes the following:
e Summary of the Hazard Communication Standard (see Appendix A, this section).

e Requirements and location of Malcolm Pirnie's written Hazard Communication
Program.

e Development and location of hazardous chemical list.
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e Use, locations, reading and interpreting MSDSs and how employees can obtain more
hazard communication information.

e Reading, interpreting, and preparing HMIG container labels.

o Measures employees can take to protect themselves against the physical and health
hazards of chemicals in the work place, including appropriate work practices or
methods for using and handling chemicals, emergency response procedures, and, as
required, the proper use and maintenance of personal protective equipment.

e Chemical and physical properties of hazardous chemicals e.g., flash point, and
reactivity. Also, ways to detect the presence or release of hazardous chemicals in the
work place, e.g., the visual appearance or odor of hazardous chemicals released. Also,
air sampling devices to determine exposure concentrations.

e Health hazards, including signs and symptoms of exposure, associated with exposure
to chemicals, and medical conditions aggravated by chemical exposure.

9.2 Hazard Communication Training Program for Hazardous Chemicals Other
Employers introduce to the Work Place, Minimum Requirements

The Hazard Communication Training program for hazardous chemicals other employers
introduce to the work place emphasizes the following:

e Information about hazardous chemicals Malcolm Pirnie staff may be exposed to at
the work site, including ways to detect their presence, and exposure to them.

e An explanation of the other employers' labeling system.

e Information about precautionary measures Malcolm Pirnie staff members can take
to protect themselves during normal operating conditions and in emergencies.

e The location of MSDSs for hazardous chemicals other employers introduce to a
work site.

9.3 Hazard Communication Training Program Review

The Manager, Health and Safety, WHI, or designate shall review Malcolm Pirnie's
Hazard Communication Training program and advise Office Managers on training or
retraining needs.

Employees who may be exposed to hazardous chemicals are to be retrained whenever
the chemical hazards change, and when Malcolm Pirnie introduces a new chemical
hazard to the work place.

The Hazard Communication Training program assessment process includes periodically
obtaining opinions from employees about the quality of the training they receive.
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10.0 RECORDS RETENTION

Project Managers are also responsible for health and safety data storage after their
projects are complete. Specific changes to the Hazard Communication Program
developed for the project, correspondence, and copies of the MSDSs and other pertinent
data on hazardous chemicals Malcolm Pirnie or others introduced to the job site are to be
retained and stored together with the other project documents. Copies of occupational
exposure data are to be filed in the employee's Health and Safety File with a copy
forwarded to the Administrator, Health and Safety, WHI, for evaluation and retention.
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APPENDIX A

THE OSHA HAZARD COMMUNICATION STANDARD
29 CFR 1910.1200
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COMPREHENSIVE LIST OF HAZARDOUS CHEMICALS

LOCATION: Various Malcolm Pirnie Locations PAGE 1 OF 1
COMPLETED BY: Camille Carollo
DATE: 2/1/05
TRADE OR MANUFACTURER'S HAZARDOUS STORAGE OR
COMMON NAME NAME AND ADDRESS INGREDIENTS LOCATION OF
USE
Alconox Varies Alconox Various Locations
Gasoline Varies Gasoline Various Locations
Hexane Varies Hexane Various Locations
Hydrochloric Acid Varies Hydrochloric Acid Various Locations
Isobutylene Varies Isobutylene Various Locations
Nitric Acid Varies Isobutylene Various Locations
Sodium Hydroxide Varies Sodium Hydroxide Various Locations
Sulfuric Acid Varies Sulfuric Acid Various Locations
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HAZARDOUS MATERIALS IDENTIFICATION GUIDE (HMIG)
LABELING SYSTEM*

This hazardous chemical labeling system uses the familiar colors and numbering system of the
National Fire Prevention Association (NFPA) hazard diamond modified to quickly rate ACUTE?
occupational and general physical hazards chemicals can pose. The potential health effects,
flammability, and reactivity of a hazardous chemical are coded using a 0 - 4 numerical code
system in blue, red and yellow boxes on the label. The numerical codes and corresponding
general definitions are:

Extreme
Serious
Moderate
Slight
Nominal

oOFrRLrNWM

The original MSDS for the chemical or mixture should be consulted to determine what degree
(number) should be applied to the label. The toxicological information presented on the MSDS
and in other chemical references can be compared to the ranges for LDsp; LCso; and LDsg Skin
listed in each degree. References such as the Merck Index, the Chemical Dictionary, the NIOSH
Pocket Guide, the DOT Emergency Response Guidebook, and others can be used if the MSDS is
incomplete. Approximate health factors (some interpretation by the Hazard Communication
Coordinator is necessary with any of these systems) may be found in the NFPA hazard diamond
ratings (see NFPA 49,) the NIOSH Pocket Guide, Irving Sax Toxicological Properties of
Chemical Substances, and others. Wallet cards that provide a ready reference to the HMIG
Labeling System are available from the Administrator, Health and Safety, WHI.

! Copyright product of Lab Safety Supply

! Hazards such as carcinogenicity, mutagenicity and teratogencity are not adequately addressed by these numerical hazard systems.
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HEALTH HAZARD/BLUE BOX

4 - Extreme: materials that could cause death or major residual injury after very short
exposure, even with prompt medical treatment. Materials considered too dangerous to approach
without specialized equipment, and that can penetrate most protective clothing. Materials that,
under normal or emergency conditions, are extremely hazardous when inhaled, or absorbed
through the skin, or through other contact. LDsg <0.001 g/kg; LCso <10 ppm; LDs Skin <0.005

g/kg

3 - Serious: materials that could cause serious temporary or residual injury after very short
exposure even with prompt medical treatment. Materials requiring protection from all bodily
contact. Materials giving off highly toxic combustion products. Materials corrosive to living
tissue or toxic by skin absorption. LDso 0.001-0.05 g/kg; LCso 10-1100 ppm; LDsp Skin 0.005-
0.043 g/k

2 - Moderate: materials that could cause temporary incapacitation or possible residual injury
after intense or continued exposure without prompt medical treatment. Materials requiring the
use of respiratory protection with independent air supply. Materials that give off toxic vapors
lacking warning properties under normal or emergency conditions. LDsp 0.05-0.5 g/kg; LCso
100-1,000 ppm; LDsg Skin 0.044-0.340 g/kg

1 - Slight: materials that would cause irritation upon exposure, but minor residual injury even
without medical treatment. Materials that require the use of an approved, air-purifying
respirator. Materials that could cause skin irritation without tissue destruction. LDs 0.5-5.0
g/kg; LCs 1,000-10,000 ppm; LDsg Skin 0.35-2.81 g/kg

0 - Minimal: materials that pose no hazard under normal occupational conditions. LDsj 5.0-15.0
g/kg; LCsp 10,000-100,000 ppm; LDsg Skin 2.82-22.6 g/kg

Appendix C Page 2 of 7



l\/\)ALCO
IRNI
HAZARD COMMUNICATION

FLAMMABILITY/RED BOX

4 - Extreme: materials that rapidly and completely vaporize at atmospheric pressure and
normal ambient temperature, or that are readily dispersed in air, and burn readily. Includes
cryogenic materials, Class 1A flammable liquids. Materials that, because of their physical form
or environmental conditions, form explosive mixtures with air and disperse readily in air, e.g.,
dusts of combustible solids and mists of flammable or combustible liquid droplets.

3 - Serious: liquids and solids that can ignite under all ambient temperature conditions.
Materials in this degree produce hazardous atmospheres with air under almost all ambient
temperatures, or are readily ignited under almost all conditions though they are unaffected by
ambient temperatures. Includes Class 1B and 1C flammable liquids. Solid materials in the form
of course dusts that may burn rapidly but generally do not form explosive atmospheres in air.
Materials that burn with extreme rapidity, usually by reason of self-contained oxygen. Materials
that ignite spontaneously when exposed to air.

2 - Moderate: materials that must be moderately heated, or exposed to relatively high ambient
temperatures before they ignite. Under normal conditions, materials in this degree would not
form hazardous atmospheres in air, but under high ambient temperatures or under moderate
heating, they may release vapor sufficient to produce hazardous atmospheres with air. Includes
liquids with a flash point between 100°F and 200°F, and solids and semisolids that readily give
off flammable vapors.

1 - Slight: materials that must be preheated before they ignite. Materials in this degree require
considerable preheating, under all ambient temperature conditions, for ignition and combustion
to take place. Includes materials that will burn in air when exposed to a temperature of 1500°F
for five minutes or less; liquids, solids and semisolids with a flashpoint in excess of 200°F; most
combustible materials.

0 - Minimal: materials that will not burn. Includes materials that will not burn in air when
exposed to a temperature of 1500°F for five minutes.
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REACTIVITY/YELLOW BOX

4 - Extreme: materials fully capable of detonation, explosive decomposition, or explosive
reaction at normal temperatures and pressures. Materials sensitive to mechanical or localized
thermal shock at normal temperatures and pressures.

3 - Serious: materials capable of detonation or explosive reaction, that require a strong
initiating source or that must be heated under confinement before initiation. Includes materials
sensitive to mechanical or localized thermal shock at elevated temperatures and pressures, or that
react explosively with water or other chemicals with no heat or confinement requirement.

2 - Moderate: materials that are normally unstable and readily undergo violent chemical
change, but do not detonate. Includes materials that undergo chemical change with rapid release
of energy at normal temperatures and pressures, or undergo violent chemical change at elevated
temperatures and pressures. Also, materials that may react violently with water or other
chemicals, or may form potentially explosive mixtures with water or other chemicals.

1 - Slight: materials that are normally stable, but become unstable at elevated temperatures and
pressures or that react with water and other chemicals with some release of energy, but not
violently.

0 - Minimal: materials that are normally stable, and not reactive with water or other chemicals.
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PPE

The HMIG system uses a series of codes and icons to describe various personal protective
equipment ensembles. The original MSDS for the chemical or mixture should be consulted to
determine what code to apply to the label.

A - Safety Glasses

B - Safety Glasses, Gloves

C - Safety Glasses, Gloves, Overgarment

D - Face Shield, Gloves, Overgarment

E - Safety Glasses, Gloves, Dust Mask

F - Safety Glasses, Gloves, Overgarment, Dust Mask

G - Safety Glasses, Gloves, Organic Vapor Respirator

H - Safety Goggles, Gloves, Overgarment, Organic VVapor Respirator

| - Safety Glasses, Gloves, Dust, Mist, Fume Respirator

J - Safety Goggles, Gloves, Overgarment, Dust, Mist, Fume Respirator
K - Air Supplied Respirator, Gloves, Overgarment with Hood, Protective Overboots

X - Special Ensemble, refer to Health and Safety Plan
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APPENDIX D

APPROVED LETTER FORMATS, MULTI-EMPLOYER WORK SITES

— Malcolm Pirnie Introduces Hazardous Chemicals to a Work Site
— Request for Location of Other Employer's MSDSs
— Follow-up Request for Location of Other Employer's MSDSs, no Response Received

— Follow-up Request for Location of Other Employer's MSDSs, no Response Received,
Subcontractor involved
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MALCOLM PIRNIE INTRODUCES HAZARDOUS CHEMICALS TO A WORK SITE

Date:

(Name and Address of Owner?)

Re: OSHA Hazard Communication Standard

Dear (name of owner):

The OSHA Hazard Communication Standard requires that each employer on a multi-employer work-site
provide the other employers on the site with information about any hazardous chemical that may be
produced or introduced onto the site.

As you are aware, employees of our company will be working at the (hame of site) site. During the course
of their work, our employees may be in proximity to hazardous chemicals that you may produce or
introduce onto the site. Additionally, during the course of their work, your employees may be in
proximity to hazardous chemicals that we may introduce to the site.

We are enclosing herewith information on the hazardous chemicals our company will introduce onto the
site. (See attached Appendix A).

We request the following information regarding your site, as required by the OSHA Hazard
Communication Standard. Please advise us as to: where your Material Safety Data Sheets (MSDSs) are
kept, any information regarding precautionary measures needed to protect our employees from exposure
to hazardous chemicals under normal operating conditions and in any foreseeable emergency situations,
and your labeling system for any hazardous chemicals at the site. Please respond in writing and direct all
correspondence to the address below.

Thank you for your response to this request. If you have any questions, please contact (insert your name)
at (telephone number).

Very truly yours,

Note:

MALCOLM PIRNIE, INC. 1on projects involving the rehabilitation of a water or wastewater treatment
plant, Owner will have treatment chemicals and probably will start
introducing treatment chemicals and other hazardous chemicals to the

(Your Name) project site as the project approaches Substantial Completion.

(Your Title)

2 Attach Exhibit A from site Hazard Communication Program

Enclosure?

(Project Number)
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REQUEST FOR LOCATION OF OTHER EMPLOYER'S MSDS’s

Date:

(Name and Address of Other Employer)

Re: OSHA Hazard Communication Standard
Title 29 CFR 1910.1200

Dear (name of employer):

Employees of our company will be working on the (name of site) site at the same time as your
company. During the course of their work, our employees may be in proximity to hazardous
chemicals your company may produce or introduce onto the site. In order to comply with the
OSHA Hazard Communication Standard, all employers who could cause hazardous exposure to
another company's employees are required to provide information about the hazardous chemicals
on site.

We are enclosing herewith information on the hazardous chemicals our company will introduce
onto the site. (See attached Appendix A).

Please advise us as to: where your Material Safety Data Sheets (MSDSs) are kept, any
information you may have regarding precautionary measures needed to protect our employees
under normal operating conditions and in any foreseeable emergency situations, and your
labeling system used on site. Please respond in writing and direct all correspondence to the
address below.

Thank you for your response to this request. If you have any questions, please contact (insert
your name) at (telephone number).

Very truly yours,

MALCOLM PIRNIE, INC.

(Your Name) Note: 1 Attach Exhibit A from site Hazard Communication Program.
(Your Title)

2When letter is sent to a Subcontractor, send a copy to the
Enclosure! appropriate C
c:?
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(Project Number)

FOLLOW-UP REQUEST FOR LOCATION OF OTHER EMPLOYER'S MSDSS, NO
RESPONSE RECEIVED

Date:

(Name and Address of Owner)

Re: OSHA Hazard Communication Standard

Title 29 CFR 1910.1200

Dear (name of owner):

By letter dated (date), we requested that you advise us as to where MSDSs are kept for all
hazardous chemicals that you produce or introduce onto the (name of site) site. We also
requested information regarding any precautionary measures to protect our employees during
normal operations and in foreseeable emergencies, and your labeling system used on the site. To

date, we have received no response.

In order for you and Malcolm Pirnie, Inc. to be in compliance with the OSHA Hazard
Communication Standard, we must receive the requested information.

Your cooperation and prompt attention to this matter is appreciated.
Very truly yours,

MALCOLM PIRNIE, INC.

(Your Name)
(Your Title)

(Project Number)
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FOLLOW-UP REQUEST FOR LOCATION OF OTHER EMPLOYER'S MSDSS, NO
RESPONSE RECEIVED, SUBCONTRACTOR INVOLVED

Date:

(Name and Address of Other Employer)

Re: OSHA Hazard Communication Standard

Title 29 CFR 1910.1200

Dear (name of employer):

By letter dated (date), we requested that you advise us as to where MSDSs are kept for all hazardous chemicals that
you produce or introduce onto the (name of site) site. We also requested information regarding any precautionary
measures to protect our employees during normal operations and in foreseeable emergencies and your labeling

system used on the site. To date, we have received no response.

In order for you and Malcolm Pirnie, Inc. to be in compliance with the OSHA Hazard Communication Standard, we
must receive the requested information.

Your cooperation and prompt attention to this matter is appreciated.
Very truly yours,

MALCOLM PIRNIE, INC.

(Your Name)

(Your Title)
ct

Note: *When letter is sent to a Subcontractor, send a
(Project Number) copy to the appropriate Contractor.
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1.0 INTRODUCTION

The purpose of this Hazardous Waste Operations Program is to outline procedures
Malcolm Pirnie will take to identify, evaluate and control safety and health hazards and
provide for emergency response when working on uncontrolled hazardous waste sites.
This program provides for the development of site and project specific health and safety
plans, a project chain-of-command, task hazard evaluation and controls, training,
medical surveillance, and record keeping procedures. The Program draws extensively
from other Malcolm Pirnie Health Safety Program elements.

2.0 REFERENCES

Malcolm Pirnie is committed to conducting its operations in accordance with all federal,
state, and local health and safety standards, regulations and laws. Some of those
specific to this Hazardous Waste Operations and Emergency Response include:

e 29 CFR 1910.120 Hazardous Waste Operations and Emergency Response.
USACE EM385-1-1 November 2003

3.0 APPLICATION

Malcolm Pirnie project teams will develop a site-specific safety and health plan (SSHP)
for each field project that meets the following definitions:

e Clean-up operations required by a governmental body, whether Federal, state
local or other involving hazardous substances that are conducted at uncontrolled
hazardous waste sites (including, but not limited to, the EPA's National Priority
Site List (NPL), state priority site lists, sites recommended for the EPA NPL, and
initial investigations of government identified sites which are conducted before
the presence or absence of hazardous substances has been ascertained);

e Corrective actions involving clean-up operations at sites covered by the Resource
Conservation and Recovery Act of 1976 (RCRA) as amended (42 U.S.C. 6901 et
seq);

e Voluntary clean-up operations at sites recognized by Federal, state, local or other
governmental bodies as uncontrolled hazardous waste sites;

e Operations involving hazardous waste that are conducted at treatment, storage,
disposal (TSD) facilities regulated by 40 CFR Parts 264 and 265 pursuant to
RCRA,; or by agencies under agreement with U.S.E.P.A. to implement RCRA
regulations; and

e Emergency response operations for releases of, or substantial threats of releases
of, hazardous substances without regard to the location of the hazard.

Malcolm Pirnie also requires that project teams follow this program on projects may
result in potential exposures to site contamination. These projects include landfill
evaluations and projects where the client requires the development and
implementation of SSHP.

Page 3 of 30
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Malcolm Pirnie projects do not typically generate or require employees to handle or
dispose of hazardous waste. Remediated materials generated during remediation
projects are not typically managed under the Resource Conservation and Recovery
Act (RCRA). In the event that Malcolm Pirnie employees must manage hazardous
waste, please refer to the Malcolm Pirnie Hazardous Waste Management Program.

4.0 SAFETY AND HEALTH RISK ANALYSIS
4.1. Project Tasks

Malcolm Pirnie Health & Safety Plans (HASPs) will include a description of the
work to be accomplished and a delineation of field tasks. An evaluation of these
field tasks becomes the basis of the Hazard Analysis. Suitable control strategies
are devised to mitigate each hazard defined for each task.

4.2. Safety and Hazard Analysis

The following sections provide some general information on some of the typical
field task hazards encountered by Malcolm Pirnie employees doing hazardous
waste site investigative projects.

4.3. General Physical/Biological Hazards

Anticipated physical/biological hazards include:
e Heat stress (high ambient temperature);
Noise;
Slip, Trip and Fall,
Equipment Operation;
Electrical;
Utility avoidance (overhead and underground);
Falling objects; and
Biological hazards.

431. Heat Stress

Whenever feasible, the level of protection established for workers will be
based upon quantitative determinations of the radiological and chemical
agents and physical stresses present in the work environment. It is
proposed that work will be conducted during the summer months;
therefore, heat exposure is an issue of concern.

Page 4 of 30
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Heat stress is probably one of the most common and potentially serious
ilinesses at hazardous waste sites. The potential for heat stress is
dependent on a number of factors, including environmental conditions,
clothing, workload, physical conditioning, and age. The effects of heat
stress can range from mild symptoms, such as fatigue, irritability, and
decreased mobility, to death. The body's response to heat stress includes
the following:
e Heat Rash: A result of continuous exposure to heat and
humidity, heat rash decreases the body's ability to tolerate heat.
e Heat Cramps: A result of profuse perspiration with inadequate
fluid intake and chemical replacement, heat cramps are signaled
by muscle spasms and pain in the abdomen and the extremities.
e Heat Exhaustion: A result of increased stress on various
organs. The signs of heat exhaustion include shallow breathing;
pale, cool, moist skin; profuse sweating; dizziness and lassitude.
e Heat Stroke: The most severe form of heat stress, heat stroke
must be relieved immediately to prevent severe injury or death.
The signs of heat stroke are red, hot, dry skin; no perspiration;
nausea; dizziness and confusion; strong, rapid pulse; and coma.
The body must be cooled and medical attention sought
immediately.

Measures to prevent heat stress include regular work breaks during field
activity, regular fluid replenishment, and the availability of shelter (i.e.,
shaded area). All personnel will be made aware of the symptoms of heat
stress. Should one or more symptoms be detected, the affected worker
will be assisted to seek shade, drink plenty of fluids, and seek medical
attention, if required.

Several screening techniques can be used to detect early warning signs of
heat stress. The following method, based on body temperature mea-
surements, is simple and straightforward and may be conducted by the
SSO. Body temperature may be measured with a digital-readout clinical
ear thermometer with disposable tips.

Body temperature may be measured for three minutes with an ear ther-
mometer at the end of each work period and before drinking. Temperature
at the end of the work period should not exceed 99.6°F. If the temperature
does exceed 99.6°F, the next work period should be shortened by 10
minutes (or 33%), while the length of the rest period stays the same. If the
temperature exceeds 99.6°F at the beginning of the next rest period,
however, the following work cycle should be further shortened by 33%.
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Temperature should be measured again at the end of the rest period to
make sure that it has dropped below 99.6°F. No worker may be permitted
to continue wearing semi-permeable or impermeable garments when
his/her temperature exceeds 100.6°F.

4.3.2. Noise

OSHA requires the use of hearing protection by all employees when noise
levels exceed 85 decibels. This limit may be exceeded on or near heavy
equipment. A sound level meter (SLM), operating in the dBA mode, will
be used when personnel are working near heavy equipment. Site workers
will wear hearing protection when the noise levels exceed 85 decibels. In
addition, all Malcolm Pirnie personnel must undergo an initial
employment, annual, and employment termination examination, during
which a hearing test is conducted.

4.33. Slip, Trip and Fall Hazards

Ground irregularities due to topography or protruding materials (e.g., nails
in boards, broken glass) may pose a fall, slip or trip hazard to workers.
Leather shoes with puncture proof inserts will be worn by personnel to
protect against sharp objects which may be protruding from the surface or
when using heavy equipment. There are potential hazards from the
presence of wet areas, puddles, oil and grease, debris, loose or sandy soils,
or other obstructions that may be within the passageways or walkways.
Field personnel will be briefed by the SSO each morning on the location
and type of obvious hazards in the work areas. Site workers are to take
care in areas where ground irregularities or protruding objects exist and
may not be observed due to vegetation.

4.3.4. Equipment Operation

To prevent entrainment in moving machinery, Malcolm Pirnie employees
will maintain a safe distance from heavy machinery. Malcolm Pirnie
employees will remain outside the swing radius of heavy equipment. The
PSO or designee will remind all site workers each morning about the
hazards of moving equipment. Subcontractors will place a worker near
moving heavy equipment to guide the operator and warn others.

4.35. Utility Avoidance (overhead and underground)

Underground utilities may pose an electrocution, explosion, or other
hazard during excavation or drilling activities. The location of
underground utilities will be determined prior to excavation or drilling.
Utility companies and other responsible authorities will be contacted to
locate and mark the locations, and a copy of the One Call Markout Ticket
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will be retained. The Utility Association “Call Before You Dig” (instate)
hotline number is 1-800-XXX-XXXX. On commercial or industrial
properties where public utility companies may not have information on
buried utilities, a Level 2 survey will be conducted to locate all
aboveground and below ground utilities. A Level 2 survey will consist of
the use of remote sensing devices (e.g., electrical resistivity, ground
penetrating radar, magnetometer, etc.). On residential properties, a metal
detector will be utilized to locate any buried tanks (i.e., oil) and/or
subsurface piping associated with the property’s heating system.

43.6. Electrical

Electrical storms (thunderstorms) may pose an electrocution hazard.
During thunderstorms, all heavy equipment will be shut down, drilling
activities will be terminated and all personnel on-site will take refuge in
buildings.

All electrical equipment, power tools, and extension lighting used on this
site will be low voltage or protected by ground fault circuit interrupters
(GFCls).

4.3.7. Vehicular Traffic

Vehicular traffic will pose a hazard during some Hazardous Waste site
tasks conducted in public streets. The local police department will be
contacted prior to these activities, in order to make arrangements to close
streets to all but local traffic. Traffic cones will be set across all street
intersections to restrict the flow of traffic into the work areas. In addition,
warning signs (e.g., Work Ahead) will be posted at all street intersections.
All personnel will wear bright-colored, reflective traffic safety vests while
performing street scanning activities.

4.38. Falling Objects

There maybe a danger of falling objects on a particular project. In these
cases, the entire area inside the exclusion zone is a hard hat area. Hard
hats will also be worn within 50 feet of drilling operations or other
activities posing an overhead hazard.

43.9. Biological Hazards

Persons working on Hazardous Waste sites should be aware of the
presence of biological hazards including snakes, poisonous plants and
poisonous insects. With the exception of some rare species of poisonous
snakes, snakes will not attack unless provoked. All snakes encountered
should be avoided. If a snake is discovered, the PSO should be
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immediately informed of the snake's location, size and type, if known. In
most cases, only a brief interruption of work will be necessary to allow the
snake to vacate the work area on its own.

Poison ivy is a climbing plant with ternate leaves (arranged in threes),
with white berries. Poison oak is similar to poison ivy, but its leaves
appear oak-like in form. The leaves of these poisonous plants produce
irritating oil causing an intensely itching skin rash and characteristic
bullous lesions. These plants are to be avoided.

Working in tall grass, especially in or at the edge of wooded areas,
increases the potential for ticks to bite workers. Ticks can be particularly
numerous in the spring and fall. Ticks are vectors of many different
diseases including Rocky Mountain spotted fever, Q fever, tularemia,
Colorado tick fever and Lyme disease. Ticks attach to the skin and
intravenously feed on blood, creating an opportunity for disease
transmission. Covering exposed areas of the body and the use of insect
repellent containing N,N-Diethyl-m-toluamide (DEET) help prevent tick
bites. Periodically during the workday, employees should inspect
themselves for the presence of ticks. If a tick is discovered, the following
procedure should be used to remove it:

e Do not try to detach a tick with your bare fingers; bacteria from a
crushed tick may be able to penetrate even unbroken skin. Fine-
tipped tweezers should be used.

e Grip the tick as close to your skin as possible and gently pull it
straight away from you until it releases its hold.

¢ Do not twist the tick as you pull and do not squeeze its body. That
may actually inject bacteria into your skin.

e Thoroughly wash your hands and the bite areas with soap and
water. Then apply an antiseptic to the bite area.

e Save the tick in a small container with the date, the body location
of the bite and where you think the tick came from.

¢ Notify the PSO of any tick bites as soon as possible.

Recently, Lyme disease has been the most prevalent type of disease
transmitted by ticks in the United States. Ticks transmit other diseases
similar to Lyme disease, which present similar symptoms and long-term
consequences. All personnel sustaining a tick bite should consult a
physician.
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5.0 SOCIAL CONDITIONS

Malcolm Pirnie field personnel are to be knowledgeable of the general conditions
currently existing within their study areas. Malcolm Pirnie personnel should be
cognizant of their surroundings at all times while in the field. If deemed necessary,
Malcolm Pirnie field personnel will be accompanied by armed security guards during
excursions to site properties during field activities. Local law enforcement authorities
will be contacted prior to the commencement of field activities, and letters conveying
general project information will be distributed to public officials and property owners.
Actions required of all Malcolm Pirnie personnel include conducting field activities
with at least two field team members, finishing all field activities during daylight hours,
and limiting the public visibility of Malcolm Pirnie field personnel while activities are
being conducted. In addition, all field personnel will be required to carry two-way
radios, have access to a cellular phone, and have identification badges identifying
themselves as Malcolm Pirnie employees.

6.0 HEALTH AND SAFETY ORIENTATION TRAINING

Required OSHA training will be conducted by qualified trainers that have successfully
completed an appropriate program for training or have adequate academic credentials
and instructional experience.

Malcolm Pirnie and subcontractor personnel involved with the investigation activities
are required to have completed the 40-hour hazardous materials health and safety
training as specified in 29 CFR 1910.120. This training, designed to orient personnel
potentially exposed to hazardous substances, health hazards, or safety hazards, includes
the following:
e Safety and health risk analysis;

Use of PPE;
Work practices by which the employee can minimize risks from hazards;
Safe use of engineering controls and equipment;
Medical surveillance requirements including recognition of symptoms and
signs which might indicate overexposure to hazards;
e Procedures for environmental monitoring, site control and decontamination;

and
e Emergency response plans.

All personnel will also have proof of attendance at an annual 8-hour Health and Safety
refresher course if their 40-hour course was completed more than a year prior to the
start of field activities. In addition, a minimum of two field personnel with current First
Aid/ CPR/Bloodborne Pathogens Training (FA/CPR/BBP) will be present on-site
during all field activities. A copy of all current training certificates will be kept in the
project field notebook.
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For those projects with potential radiological exposure from contaminants in the
ground, a project-specific radiation orientation program will also be developed and
presented to all field personnel before any work begins.

7.0 SPECIALIZED TRAINING

Malcolm Pirnie, subcontractor, and other field personnel are to be knowledgeable in the
particular hazards that may be encountered during this project and be familiar with safe
operating procedures. This will be accomplished through the review of this HASP,
specialized training prior to the commencement of the field work, an audit of field
activities and safety meetings during the program, as discussed below.

Field personnel should have a minimum of three days of actual field experience under a
skilled supervisor and be familiar with emergency response procedures outlined in the
HASP. The PSO and all supervisory personnel will have additional training, including
FA/CPR/BBP and 8-hour hazardous materials supervisory training. Subcontractors will
be responsible for ensuring that their employees receive specialized training for their
job functions and responsibilities.

7.1. Pre-Investigation Health and Safety Briefing

Malcolm Pirnie and subcontractor personnel involved with the project will attend
a site-specific health and safety briefing prior to initiation of the field activities.
The topics to be discussed will include:
e Characteristics and potential hazards of contaminants known to be present
at the site;
Personal protective clothing: function, donning/doffing;
Respirators: selection, use, care;
Personal hygiene;
Environmental monitoring;
Decontamination procedures;
Site control and work zone designations;
General safety concepts;
Emergency recognition and prevention;
Heat stress;
Signs and symptoms of over exposure to site specific chemical hazards;
Hazard communication
Emergency response plan; and
Site contingency plans.

Page 10 of 30
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7.2.

7.3.

74.

Rev. 8/08

Site/Radiation Orientation Program

For applicable projects, the Site/Radiation Orientation Program will be provided
to on-site Malcolm Pirnie and subcontractor personnel. The orientation, which
will be in compliance with USACE Safety and Health Requirements Manual EM
385-1-1, November 2003, will cover the following topics:

e Basic principles of radiation
Health effects
Radiation detection.
Contamination control/emergency response
Transportation of radioactive materials
Radiation risk communication

Health and Safety Field Audit

The PSO shall observe field investigation activities and prepare a Health and
Safety Field Audit Report (HSFAR), which addresses hazardous waste
operations from a safety perspective. The audit will evaluate the health and
safety activities implemented by the field sampling team in accordance with the
HASP. Any minor deficiencies that are noted during the audit will be corrected
in the field as they occur. If major deficiencies are noted during the audit (those
that cannot be immediately corrected in the field), a Stop-Work Order will be
issued by the Project Manager until appropriate measures can be taken to correct
the problem. A written report of the Health and Safety audit will be prepared by
the PSO and submitted to both the HSM and the Project Manager. This report
will identify any deficiencies found and will outline the corrective actions that
were recommended/implemented to address any minor deficiencies observed.
The audit report will also recommend appropriate corrective actions for any
major deficiency noted.

The Project Manager will assist with corrective action and maintain an on-going
log of the audit activities in the monthly progress report. The Project Manager
will submit follow-up reports to the client’s PM (as required), describing
completed corrective actions that addressed major deficiencies. A minimum of
one Health and Safety audit will be conducted by the PSO during the
investigations.

Morning Safety Meetings

The PSO or designee shall conduct morning safety and health briefings on an as-
needed basis. Problems relative to respiratory protection, inclement weather,
heat stress, or the interpretation of newly available environmental monitoring
data are examples of topics that might be covered during these briefings. An
outline report of meetings giving the date, time, attendees, subjects discussed,
and instructor shall be. Visitors will be properly oriented to existing site

Page 11 of 30



N\,)AI.COL

IRNI HAZARDOUS WASTE OPERATIONS
AND EMERGENCY RESPONSE

conditions, planned activities, levels of personal protection, and other procedures
outlined in this HASP.

8.0 HAZARD COMMUNICATION

Malcolm Pirnie has a written hazard communication program which was established to
meet the requirements of 29 CFR 1910.1200, and field activities shall be implemented
in accordance with that program, as described below.

Material Safety Data Sheets (MSDSs) for hazardous chemicals introduced to the site by
Malcolm Pirnie and their subcontractors will be present at the site, for review by all on-
site personnel and maintained in the Project notebook. Labels on containers used by
Malcolm Pirnie are as originally received (not to be defaced) and are to contain the
following information: (1) the identity of the hazardous chemical(s); (2) the appropriate
hazard warnings; and (3) the name and address of the chemical manufacturer. If an em-
ployee transfers chemicals from a labeled container to a portable container, a label that
contains those three items must be affixed to it. If the portable container is used by one
employee during one work shift, the product name only shall be clearly marked on the
container. The employee will be responsible to properly empty, clean or dispose of the
portable container immediately after use.

The PSO shall make a reasonable effort to obtain the appropriate hazard communication
information for hazardous chemicals introduced by other employers: This information
will include:
e Explanation of that firm's labeling system;
e The name and location of each hazardous chemical, and location of MSDSs;
and,
e Precautionary measures other employers need to take to protect their
employees from harmful exposure to hazardous chemicals under normal op-
erating conditions and in foreseeable emergencies.

As part of the site-specific health and safety orientation conducted by the PSO, a review
of Malcolm Pirnie’s Hazard Communication Program will be included to inform
employees of hazardous chemicals to which they may be exposed during field
activities. Subcontractors will also attend the hazard communication training session.

If the chemical hazard changes or a new chemical hazard is introduced into the area
after work begins, additional training will be provided by the PSO.

Site-specific hazard communication training for hazardous chemicals introduced to the
site by Malcolm Pirnie will include:
e Properties and hazard (chemical, physical, toxicological) of each
hazardous chemical;
e Health hazards, including signs and symptoms of exposure and any m-
edical condition known to be aggravated by exposure;
e Measures employees can take to protect themselves, including: appropri-
ate work practices or methods for proper use and handling, procedures for
Page 12 of 30
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emergency response, and the proper use and maintenance of PPE, as re-
quired.

e Work procedures for employees to follow to protect themselves when cl-
eaning hazardous chemical spills and leaks.

e Use of the container labeling system and the MSDSs including: where
MSDSs are located, how to read and interpret the information on both la-
bels and MSDSs, and how employees may obtain additional hazard
communication information.

e Site-specific hazard communications training will also cover hazardous
chemicals introduced by other employers and shall emphasize:

e Information about the hazardous chemicals to which Malcolm Pirnie's em-
ployees may be exposed,;

e An explanation of the labeling system other employers are using;

e Information about the precautionary measures Malcolm Pirnie employees
need to take to protect themselves during normal operating conditions and
in emergencies; and,

e Location of MSDSs for hazardous chemicals brought to the site by other
employers.

The PSO shall document the training, including the agenda and list of attendees. This
subsection of the HASP, and the hazard communication training conducted as
described above, shall be the mechanism for informing other employers planning to be
on-site of hazardous chemicals introduced to the site by Malcolm Pirnie.

9.0 MEDICAL SURVEILLANCE AND EXPOSURE MONITORING
9.1. Medical Surveillance

All Malcolm Pirnie personnel and subcontractors performing fieldwork that
could potentially expose them to hazardous materials are required to take part in
a medical surveillance program that is consistent with the requirements of 29
CFR Part 1910.120 (f). This includes any employees that may be exposed to
hazardous materials or wear a respirator for 30 days or more per year.

Medical examinations, conducted at no cost to the employee, will occur prior to
the work assignment and then annually. When an employee is reassigned to
work areas where medical surveillance is not a requirement or when employment
is terminated, a final medical examination will be conducted if the previous
evaluation has not been within the last six months.

A medical examination should be conducted quickly after an emergency incident
or when an employee is suffering from symptoms associated with overexposure.
Additional medical evaluation can be scheduled at the discretion of the PSO, the
Director, Environmental Health & Safety or our designated medical consultant.
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Subcontractors will maintain medical records for their own employees, but will
also provide the Malcolm Pirnie with written documentation certifying that each
employee on site has met the requirements of the OSHA Medical Surveillance
Program, is cleared for duty, and indicates any work restrictions that may impact
the performance of job tasks.

Supplemental Examinations - Supplemental examinations may be performed
whenever there is an actual or suspected excessive exposure to chemical
contaminants or upon experience of exposure symptoms, or following injuries or
temperature stress.

10.0 PERSONAL PROTECTIVE EQUIPMENT

10.1. General Protection Levels

Rev. 8/08

Personnel must wear protective equipment when work activities involve known
or suspected radiological or chemical atmospheric contamination; when vapors,
gases, or particulates may be generated; or when direct contact with dermally
active substances may occur. Respirators can protect the lungs, the
gastrointestinal tract and the eyes against air toxicants. Chemical-resistant
clothing can protect the skin from contact with skin-destructive and skin
absorbable chemicals. Good personal hygiene limits or prevents the ingestion of
materials.

The personal protective equipment used during specific activities is based on air
monitoring results or at the discretion of the Project Safety Officer. If the Project
Safety Officer determines that field measurements or observations indicate that a
potential exposure is greater than the protection afforded by the personal
protective equipment, work will stop and personnel will be removed until the
level of exposure has been decreased or the level of protection has been
increased.

Equipment designed to protect the body against contact with known or
anticipated chemical hazards has been divided into four categories according to
the degree of protection afforded:

Level A: Should be selected when the highest level of respiratory, skin and eye
protection is needed. It includes:
e Pressure-demand SCBA
Fully Encapsulating Chemical-resistant Suit
Inner and outer Chemical Resistant Gloves
Chemical Resistant boots with steel toe
Hard Hat
Two-way radio communications
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Level B: Should be selected when the highest level of respiratory protection is
needed, but a level of skin protection lower than Level A is required. It includes:
e Pressure-demand SCBA
e Chemical-resistant clothing (overalls and long-sleeve jacket; coveralls;
hooded one- or two-piece chemical splash suit; disposable chemical-
resistant coveralls)
Inner and outer Chemical Resistant Gloves
Chemical Resistant boots with steel toe
Hard Hat
Two-way radio communications

Level C: Should be selected when the types of airborne contaminants are known,
the concentrations have been measured and the criteria for using air-purifying
respirators are met. Level C requires the use of:

e A full-face air-purifying respirator equipped with an organic vapor, dust,
fumes and mists combination cartridge
Chemical-resistant Clothing
Chemical-resistant Gloves
Chemical Resistant boots with steel toe
Hard Hat

Level D/Modified Level D: Level D should be selected only when there are no
respiratory or skin hazards suspected or known to exist at the site. Modified
Level D PPE is selected when no respiratory hazards are suspected or known to
exist, yet the potential for dermal hazards including contact with contaminated
soils, splashes or immersion exists. If the potential for splashes or immersion
exists, coated-type chemical resistant coveralls (such as Saranex) and hard hats
with face shields could be selected. If the only dermal hazards which existed
were related to soil sampling, a non-coated semipermeable-type coverall (such as
Tyvek) could be selected, thereby avoiding the heat stress hazards associated with
an impermeable coverall.

The level of protection selected is based primarily on:
e Types and measured concentrations of the contaminants in the ambient
atmosphere and their associated toxicity; and,
e Potential or measured exposure to substances in air; splashes of liquids; or,
other indirect contact with material due to the task being performed.

In situations where the types of contaminants, concentrations, and possibilities of
contact are not known, the appropriate level of protection must be selected based
on professional experience and judgment until the hazards may be further
characterized. The individual components of clothing and equipment must be
assembled into a full protective ensemble to protect the worker from site-specific
hazards, while at the same time minimizing hazards and drawbacks of the
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personal protective gear itself. Ensemble components outlined in the following
subsection are based on the widely used USEPA Levels of Protection.

In general:

o All protective headgear shall meet the requirements of the American
National Standards Institute (ANSI) Z89.1, Class A or ANSI Z89.2, Class
B.

o Personnel will be provided with eye and face protective equipment when
machines or operations present potential eye or face injury from physical,
chemical or radiological agents. Eye and face protective equipment shall
meet the requirements in ANSI Z87.1, Practice for Occupational and
Educational Eye and Face Protection.

e Persons requiring corrective lenses in eyeglasses, when required by this
regulation to wear eye protection, will be protected by one of the
following:

e Eyeglasses whose protective lenses provide optical correction; or
Goggles that can be worn over corrective lenses without disturbing the
adjustment of the spectacles; or goggles that incorporate corrective lenses
mounted behind the protective lenses.

e Use of contact lenses will be avoided. Contact lens use will not be
permitted under a full-face respirator. Spectacle Kits for insertion into full-
face respirators will be provided for Malcolm Pirnie personnel as required.

e If excessive noise levels are encountered, particularly around heavy equip-
ment operation, noise protection shall be provided as appropriate.

¢ Persons handling rough, sharp-edged, abrasive materials or whose work
subjects the hand to lacerations, punctures, burns, or bruises will use
general-purpose outer hand protection in addition to the chemical resistant
inner and outer gloves, as required.

e Employees will wear clothing suitable for the weather and work
conditions. The minimum will be long sleeved shirt, long trousers, and
protective work shoes or boots. Canvas tennis or deck shoes are not
acceptable.

e Protective footwear (i.e., steel-toed or steel sole boots) will be worn by all
persons who are engaged in the work.

e Respiratory protection approved by NIOSH shall be provided for all
employees subject to harmful concentrations of dusts, gases, fumes, mists,
toxic materials, or atmospheres deficient in oxygen.

e No person will be permitted in atmospheres containing less than 19.5
percent oxygen unless provided with a source of air meeting USP or
Compressed Gas Association Specification G7.1, grade D.

e Air purifying respirators will be permitted only where the toxic content of
the air is known to be of type and concentration which the mask will
effectively remove, has good warning properties, and where there is no
deficiency of oxygen.
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e PPE will be inspected regularly and maintained in serviceable and sanitary
condition and before being reissued to another person or returned to
storage, will be cleaned, disinfected, inspected, and repaired.

10.2. Inspection of PPE

Before use of protective clothing, the PSO shall determine that the clothing
material is correct for the specified task at hand. The clothing is to be visually
inspected for imperfect seams, non-uniform coatings, tears and malfunctioning
closures. It is to be held up to the light to check for pinholes. It is to be flexed to
observe for cracks or other signs of shelf deterioration. If the product has been
used previously, it should be inspected inside and out for signs of chemical
deterioration, such as discoloration, swelling and stiffness. During work, the
clothing should be periodically inspected by the PSO for evidence of chemical
deterioration, closure failure, tears, punctures and seam discontinuities.

Before using gloves, check for pinhole leaks. Prior to use, sir-purifying
respirators should be checked for positive and negative fit. Before and after each
use, they should be inspected to be sure they have been adequately cleaned.
Respirator components should be checked for pliability, deterioration or
distortion. Cartridges should be examined to ensure that they are the proper type
for the intended use, the expiration date has not passed, and that they have not
been opened or used previously. Face shields and lenses should be checked for
cracks, crazing and fogginess. Equipment that is found to be defective must be
replaced immediately.

11.0 EXPOSURE MONITORING

11.1. General

Rev. 8/08

The purpose of the air-monitoring plan is to evaluate the exposure potential to
site personnel, subcontractors, and visitors during perimeter monitoring and
related site screening activities. The personal and area-monitoring will be
performed during each of the initial phases to determine the exposure potential,
confirm the type of and evaluate the need for personal protective equipment.
Personnel are not expected to place themselves in a hazardous position when in
the exclusion zone during active drilling activities. Repeat monitoring will be
performed when there is a change in personnel, scope of work, symptoms
experienced by field staff, or readings indicating that the action level was reached
or exceeded.

Emergency response actions and PPE selection will be based on monitoring
results. The following instruments are available and typically used for
Hazardous Waste site projects:

e MIiniRAE photoionization detectors (PID);

e Oxygen/combustible gas indicators (CGI);
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Personal dataRam Dust Monitors

Drager Pumps and Tubes

Jerome Mercury and Hydrogen Sulfide Detectors
Gamma radiation scintillation (sodium iodide) detectors
Thermoluminescent dosimeters (TLDs).

Prior to the start of work, an initial monitoring survey will be conducted to
establish background conditions. During site activities, the monitoring
instruments will be operated on a continuous basis in the work area. If
contaminant levels in the breathing zone exceed those specified in the HASP, the
prescribed PPE will be used or the area will be evacuated in accordance with the
Emergency Response Procedures.

Contaminant concentrations detected, instrument type and calibration data will be
recorded. All instrumentation will be calibrated before use; periodic calibration
checks will be made by the PSO or designee and documented over the duration of
the work activities.

Instrumentation will be maintained in accordance with the manufacturer's
specifications. Monitoring instruments will be protected from surface
contamination during use to minimize the need for decontamination.

Personnel assigned to radioactive waste sites for five or more days or more will be
issued a TLD. These will be collected quarterly and the dosimetry results will be
disclosed; results will be included in the employee’s medical surveillance record.

11.1.1. Minirae Photoionization Detector

MiniRAE PIDs are used to monitor the breathing zone of field personnel
to assess the presence of volatile organic vapors.

11.1.2. Oxygen Combustible Gas Indicator (CGl)

CGils are used to monitor for the presence of explosive atmospheres and
oxygen concentrations in areas such as pits, depressions, excavations, on-
site buildings, or confined spaces where there may be low oxygen levels
and/or flammable gases might collect. Each instrument will be set to
alarm when the atmosphere being tested has reached a concentration equal
to 10% of the LEL of methane and/or oxygen less than 19% or higher than
23.5%.

11.1.3. Personal dataRAM

Personal dataRAMSs are used to obtain real-time particulate dust
measurements. Action levels are determined by assessing the expected
contaminant concentrations in the soil.
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11.1.4. Gamma Radiation Scintillation Detector

On radiation sites, gamma radiation scintillation detectors will be used to
continuously monitor the radiation exposure rate in the work areas. The
Project Health Physicist will guide field personnel in the interpretation of
the monitoring data and provide guidance so that personnel doses will be
kept as low as reasonably achievable (ALARA).

11.1.5. Drager Pumps and Tubes

Drager pumps and tubes are used to qualify PID results to determine if
low PEL compounds including Benzene and Vinyl Chloride may be
present in the work area air. The presence or absence of these compounds
may determine the PPE Level required for a particular phase of the work.

11.1.6. Jerome Mercury and Hydrogen Sulfide Detectors
Jerome Mercury and Hydrogen Sulfide Detectors are very sensitive real-

time detectors useful for detecting general concentrations and well as point
sources of mercury contaminant or hydrogen sulfide releases.

11.2. Personal Monitoring

12.0

Rev. 8/08

Personal air monitoring will be conducted during various phases of the project to
determine the exposure potential to project staff. This monitoring will occur in
the breathing zone and work area during sampling activities to assess the
employee exposure potential to contaminants. The analytical results will be
posted in the site trailer and/or communicated to field staff. The concentrations
and real time readings will determine the need to increase the distance of the
exclusion zone and the need to upgrade the level of personal protective
equipment. The determination to perform subsequent personal monitoring will
be made by the PSO after discussions with the Project Manager.

ACTION LEVELS FOR WORK AREA MONITORING

Action Levels are developed based upon the contaminants present of the site, the
likelihood of the contaminants becoming airborne or the likelihood of physical
contact. Airborne contaminant action levels are based on the PEL or ACGIH
TLV of the compound(s) with the highest calculated atmospheric concentration
and the sensitivity of the instrument to those compounds. For single compounds,
Malcolm Pirnie uses ¥z the PEL or TLV, which ever is the most protective,
modified by the instrument sensitivity.
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12.1. Exposure Monitoring/Air Sampling Program

Level of Respiratory

Instrument Action Levels :
Protection

Continuous sustained readings of <5 ppm

PID above background in the breathing zone and Level D
no visible dust

Particulate Meter Readings of <5 mg/m3 total particulates Level D
Sustained (> 5 min.) readings > 5 ppm but <

PID 50 ppm above background in the breathing Level C
zone and/or sustained dust clouds

Particulate Meter Sustalneo_l readings of >5 mg/m3 <15 mg/m3 Level C
total particulates

Explosive 0 0 0

vapors/CGl| EElE.S/o oxygen, >23.5% oxygen, or > 10% Leave Area

Explosive 0 0 0

vapors/CGl >19.5% oxygen, < 23.5% oxygen, or < 10% Level D
LEL
Use benzene or vinyl chloride tubes when

Dracaer tubes sustained VOC readings on the PID/FID are

g above 1.0 ppm above background in the Level D

breathing zone. If results are <1.0 ppm: use
level D.

Draeger tubes

Use benzene or vinyl chloride tubes when
sustained VOC readings on the PID/FID are
above 1.0 ppm above background in the
breathing zone. If results are >1.0 ppm: leave
area of exposure and upgrade to Level B as
necessary.

Leave area or Level
B

13.0 SITE CONTROL MEASURES

OSHA requires that Malcolm Pirnie initiate engineering and work practice
controls, to the extent feasible, to minimize the potential for employee exposure to
chemical, biological, physical, or mechanical hazards. Site control measures help
maintain order at the site and minimize health and safety hazards to on-site
personnel, visitors, and the public.

13.1. Engineering Controls

In accordance with best management practices, engineering control measures
will be utilized on site to provide a safe environment. Such controls include, but

Rev. 8/08
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13.2.

13.3.

13.4.
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are not limited to, the use of fencing, clearly defined work areas, personal
protective equipment, monitoring equipment, proper decontamination
procedures, and personnel training.

Site Access

Malcolm Pirnie personnel will abide by any security restrictions and guidelines
imposed by facility owner/operators. Site access will be limited to trained,
medically cleared, essential personnel only. Appropriate warning signs will be
posted at the entrance to the site, at the site trailer (if appropriate), and in areas
where special personal protective equipment or precautions must be afforded.
Personnel will be courteous to the public and direct all questions to the
appropriate owner/operator representative on site.

The PSO shall be responsible for controlling access to the site. Only authorized,
qualified personnel are allowed on-site during the performance of the field
activities. Personnel desiring access to the site will be required to sign in at the
trailer and receive a site safety briefing, as appropriate.

Establishment of Work Zones

Site control zones include exclusion zones; contaminant reductions zone, and
support zones and will be maintained by the PSO. No equipment will leave the
site without being decontaminated. A detailed map of site work areas, including
exclusion zones, reduction zones, and support zones will be provided for each
site managing hazardous waste.

The PSO shall establish an area to provide portable eyewash, first aid Kit, towels,
plastic garbage bags, fire extinguisher, and decontamination supplies. Access to
the work zones will be controlled so that personnel entering the areas are wearing
the proper personal protective equipment and proper training and medical
clearance.

Temporary work zones shall be established at each location of soil intrusive
and/or sampling location. The PSO shall be responsible for establishing a
contamination reduction zone directly adjacent to these work zones. The
contamination reduction zone shall have available a portable eye wash, first aid
kit, towels, plastic garbage bags, fire extinguisher, and decontamination supplies.

Exclusion Zone

During site activities, the PSO will establish an exclusion zone. The exclusion
zone will be set up around the large diameter auger drilling activities. Some type
of barricades or fencing shall be established to identify the area as the exclusion
zone. Smoking, eating, drinking, and chewing tobacco will not be permitted in
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the exclusion zone. Personnel entering the exclusion zone shall be limited and
only personnel with the proper training and medical clearance may enter.
Personnel entering the exclusion zone must wear required personal protective
equipment (e.g., Tyvek, rubber steel toed boots, eye protection, hearing
protection and gloves).

13.5. Contaminant Reduction Zones

The contamination reduction zone will be established by the PSO as a buffer
zone between the work zones and the support zone. When possible, the
contaminant reduction zone should be located upwind of an exclusion zone.
Smoking, eating, drinking, and chewing tobacco will not be permitted in the
contaminant reduction zone. An area for the proper disposal and/or cleaning of
personal protective equipment shall be established in the contaminate reduction
zone.

13.6. Support Zone

The support zone is considered the clean area and consists of any area outside the
work zone and contaminant reduction zones. The command post, appropriate
sanitary facilities; safety, medical and support equipment will be located within
the support zone. Potentially contaminated personnel or materials are not allowed
in the support zone. Drinking of water/fluids is permitted in this area. A
designated smoking area will be established near the site/field trailer and
housekeeping will be enforced at the site throughout the project.

The support zone is considered the uncontaminated area in the vicinity of the
work zone and will be identified by the PSO before field activities begin. It will
contain the command post, which will provide for team communications and
emergency response. A mobile telephone will be located in this area.
Appropriate sanitary facilities, safety, medical and support equipment will be
identified. No potentially contaminated personnel or materials are allowed in the
support zone.

14.0 DECONTAMINATION PROCEDURES

Decontamination procedures have been developed in order to minimize employee,
subcontractor, or visitor contact with hazardous substances. Decontamination
procedures for personnel and equipment will be communicated with Malcolm
Pirnie employees prior to commencement of work activities.

14.1. Personnel Decontamination Procedures

The Project Manager will be responsible for supervising the proper use of
personal protective equipment and decontamination of personnel prior to them
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leaving contaminated areas. When decontamination procedures are not sufficient
or are not being followed, the Project Manager will correct any deficiencies.

Personnel decontamination will be established by the Project Manager in an area
that will minimize the exposure to uncontaminated employees and equipment.
Personnel will decontaminate and/or dispose of soiled protective clothing in the
contamination reduction zone established next to the temporary work zones.
Unauthorized personnel will not remove protective clothing or equipment from
any work zones.

Decontamination involves scrubbing with a soap and water solution followed by
rinses with potable water. Dirt, oil, grease, and other foreign materials that are
visible will be removed from surfaces. Rinse water used in personnel
decontamination will be disposed with wastewater from equipment
decontamination and drummed for laboratory analyses and proper disposal
thereafter.

Non-disposable garments will be air-dried prior to storage. Tyvek, gloves, and
other disposable personal protective equipment will be disposed of with
applicable hazardous waste and replaced as necessary. When employee clothing
inadvertently comes in contact with a hazardous substance.

A wash basin will be made available to site personnel to ensure proper personal
hygiene procedures are implemented throughout the project phases. If cold
weather conditions prevent the use of water, other effective cleansing means will
be provided. When required, regular showers and change rooms will be provided
outside of the contaminated area in accordance with 29 CFR 1910.120(k)(8).
Personnel are required to wash their hands/faces prior to eating, drinking or
smoking after conducting sampling or oversight activities at a site.

14.2. Personnel Decontamination Equipment

Rev. 8/08

The following supplies can be made available onsite for personnel
decontamination when appropriate:

e Plastic drop cloths;

e Plastic wash tubs;

e Long-handled brushes;

e Alconox®, water, alcohol-free or antimicrobial wipes, and towels to wash
hands, face, and respirators;

e Mineral spirits or orange based cleaning agent for tool and equipment
decontamination (use chemical resistant gloves and splash goggles, do
not use mineral spirits around ignition sources); and

e Hand spray units.
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14.3. EQuipment Decontamination

15.0

16.0

Rev. 8/08

Equipment decontamination will consist of removing all visible soil with a
shovel, broom, or rags followed by washing with a cleaning agent and rinsing
with potable water. Decontamination water will be collected for disposal as
required by site conditions.

In some cases, it may be necessary to wash equipment with a high pressure hot
water (steam clean) and detergent. Alconox should be utilized to remove all
residuals. Equipment must be scrubbed until all visible dirt, grime, grease, oil,
etc. have been removed. Equipment must be decontaminated prior to its
departing the site or excavation area. After steam cleaning and detergent rinse,
equipment must be rinsed with potable (tap) water.

COLLECTION, STORAGE AND DISPOSAL PROCEDURES

Cutting, purge wastes, and field decontamination wastes are to be collected,
drummed, and disposed of in accordance with the Federal, State and Local
regulations. Handling drums and carboys associated with investigation-derived
waste can be dangerous. Personnel should fill carboys only half way to avoid back
strain and spilling water when lifting or tipping the carboy. When pouring waste
from a carboy into a 55-gallon drum, personnel should try to avoid spilling any
water and use proper lifting techniques. When handling 55-gallon drums, extra
caution should be exercised due to the weight of the drums. If the drum lid is
removed to sample the drum, personnel should avoid breathing any odors that
may escape.

HAZARDOUS WASTE EMERGENCY RESPONSE

For all worksites where hazardous substances may be released, Malcolm Pirnie
will have an Emergency Response Plan as part of the site-specific health and
safety plan. The site-specific health and safety plan will be completed prior to
commencement of work activities and will be kept onsite and made available for
all employees to review.

Under the site-specific health and safety plan, training requirement will be
outlined to ensure that all personnel will be trained based on their duties and
functions and will receive necessary annual refresher training. Training records
will be kept by the Corporate Health & Safety and training will be conducted by
trainers that have completed appropriate training courses and/or have adequate
academic and instructional experience.

Emergency Response Plan

In accordance with 29 CFR 120(q)(2), site-specific emergency response plans
must contain the following elements:
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Pre-emergency planning and coordination with outside parties;
Personnel roles, lines of authority, training and communications;
Emergency recognition and prevention;

Safe distances and places of refuge;

Site security and control;

Evacuation routes and procedures;

Decontamination;

Emergency medical treatment procedures;

Emergency alerting and response procedures;

Critiques of response and cleanup;

Personal protective equipment and emergency equipment; and
Use of local or state emergency plans to avoid duplications.

16.1. Key Personnel
16.1.1. First Responder Awareness Level

All Malcolm Pirnie employees onsite in work areas where the potential
exists for hazardous substance releases will, at a minimum, be trained at
the first responder awareness level. At the first responder awareness level,
individuals are able to initiate the emergency response sequence (i.e.
notify proper authorities) upon discovering a release. At this level,
Malcolm Pirnie personnel will either have training or sufficient experience
in order to demonstrate competency in the following areas:
e Hazardous substance characteristics and risks and outcomes
associated with their release;
e Hazardous substance recognition in the event of an emergency;
Hazardous substance identification (whenever possible);
¢ Role of first responder awareness personnel within the site-specific
emergency response plan, site security, and US Department of
Transportation’s Emergency Response Guidebook;
e Recognition of need for additional resources and, in recognizing
these needs, properly notifying required contacts.

16.1.2. First Responder Operations Level

When deemed necessary by the Project Manager and with the concurrence
of the Director, Environmental Health and Safety, the Project Manager
will arrange to staff the project with personnel trained at the first
responder operations level. At the first responder operations level, these
personnel will be able to initially respond to a hazardous substance release
and minimize the impact of the release on nearby persons, property, or the
environment. First responder training will allow personnel to respond to a
hazardous substance release in a defensive manner and to contain the
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release (if possible) from a safe distance, keep if from spreading, and
prevent exposures. The training must be at least 8 hours and provide
employees with competency in the following areas:
e Basic hazard and risk assessment techniques;
e Proper selection and use of personal protective equipment
available to first responders;
e Basic hazardous material terms;
Basic control, containment, and/or confinement operations
within the capabilities of the available personal protective
equipment;
e Decontamination procedures; and
e Relevant standard operating and termination procedures.

16.1.3. Hazardous Materials Technician

When deemed necessary by the Project Manager and with the concurrence
of the Director, Environmental Health and Safety, the Project Manager
will arrange to staff the project with personnel trained as a hazardous
materials technician. As a hazard materials technician, individuals will be
able to approach the point of release and attempt to stop or contain it. At
least 24 hours of training equal to the first responder operations level is
required and will confer understanding of the following:

e Emergency response plan implementation as outlined in the
site-specific health and safety plan;

e Identification, classification, and verification of known and
unknown onsite substances and an understanding of the
hazards or potential hazards associated with those substances;

e Hazardous material technician’s role in the emergency
response plan;

Selection of required personal protective equipment;

e Performance of advance control, containment, and/or
confinement operations within the resources available onsite;
Decontamination procedures;

e Termination procedures; and
Interpret chemical and toxicological terminology and exposure
characteristics.

16.1.4. Hazardous Materials Specialist

When deemed necessary by the Project Manager and with the concurrence
of the Director, Environmental Health and Safety , the Project Manager
will arrange to staff the project with personnel trained as a hazardous
materials specialist. A hazardous materials specialist has duties similar to
that of the hazardous materials technician; however, the specialist has a
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more specific knowledge of the hazards associated with the release. At
least 24 hours of training equal to the hazardous materials technician level
is required to have additional understanding of the following:
e Emergency response plan implementation as outlined in the
site-specific health and safety plan;
¢ ldentification, classification, and verification of known and
unknown onsite substances by using advanced survey
instruments and equipment;
e Selection and use of required personal protective equipment
available for hazardous materials specialists;
e Performance of specialized control, containment, and/or
confinement operations within the resources available onsite;
e In-depth knowledge of hazard and risk techniques;
e Decontamination procedures;
e Development and implementation of site-specific health and
safety plan;
¢ Interpret chemical, radiological, and toxicological terminology
and exposure characteristics; and
e State-specific emergency response plan.

16.1.5. On Scene Incident Commander

When deemed necessary by the Project Manager and with the concurrence
of the Director, Environmental Health and Safety, the Project Manager
will arrange to staff the project with personnel trained as an On Scene
Incident Commander. Incident Commanders assume control of the scene
and will receive at least 24 hours of training equal to the first responder
operations level and will know how to:
¢ Implement the local and corporate emergency response plan;
¢ Interpret the hazards and risks associated with employees
utilizing personal protective equipment;
¢ Implement any applicable state emergency response plan and
initiate the federal regional response team action; and
e Value the importance of decontamination procedures.

16.2. Emergency Response Organization

The PSO is the senior emergency response official who will respond to all
releases of hazardous substances. In the event that Malcolm Pirnie’s Director of
Environmental Health & Safety is onsite, he/she will be considered the senior
emergency response official.

The senior emergency response official will identify all hazardous substances,
evaluate site conditions, and use engineering controls to minimize exposure to
onsite personnel. Based on the site evaluation, the senior emergency response
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official implements appropriate emergency operations and enforced the use of
adequate personal protective equipment as outlined in the site-specific
emergency response plan. The senior emergency response official will ensure
that employees exposed to inhalation hazards during emergency response
procedures will use positive pressure self-contained breathing apparatus (SCBA)
unless air monitoring has indicated that decreased level of respiratory protection
is allowed. The number of personnel allowed access to the emergency site will
be restricted as per the judgment of the senior emergency response official.
Backup personnel will be assigned by the senior emergency response official to
stand by and offer immediate assistance or rescue as needed.

A safety official will be designated by the senior emergency response official.
The safety official will be knowledgeable of emergency operations underway and
will be tasked with identifying and evaluating hazards that arise during such
operations. If the safety official determines that emergency site conditions may
be IDLH, the safety official has authority to alter, suspend, or terminate relevant
activities.

When emergency operations have ended, the senior emergency response official
will implement and oversee decontamination procedures outline in the emergency
response plan.

The Malcolm Pirnie Director, Environmental Health & Safety is notified in the
event of any release of hazardous substances.

The Director, Environmental Health and Safety is to be notified when the
hazardous substances introduced to the worksite or under control of Malcolm
Pirnie employees have the potential to result in a large release (greater than 55
gallons). The Director, Environmental Health and Safety will see to the
following:

e The site-specific health and safety plan properly addresses all hazards
and control measures needed,;

e All onsite Malcolm Pirnie staff have received training to satisfy the
requirements of their duties as outlined in the site-specific health and
safety plan; and

e As necessary, contracting a readily available HAZMAT response team
approved by Corporate Health and Safety.

16.3. Emergency Response Procedures

Rev. 8/08

For hazardous substances introduced to the worksite or under control of Malcolm
Pirnie employees, releases would be considered incidental and would be
controlled in the immediate area of the release. Releases shall be handled by
Malcolm Pirnie staff (who are trained accordingly) in accordance to their level of
training and roles and duties assigned in the site-specific health and safety plan.
Malcolm Pirnie staff will always utilize appropriate precautions based on the
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16.4.

chemical characteristics for spill control methods and selection and use of
minimum personal protective equipment. If onsite Malcolm Pirnie personnel are
not able to contain the release, they must follow the procedures outlined for large

releases.

In the event of a large release (greater than 55 gallons) of a hazardous substance:

Respond in accordance to level of training and roles and duties
assigned in the site-specific health and safety plan;

Notify the HAZMAT/Spill response contractor in accordance with the
site-specific health and safety plan;

Notify the Malcolm Pirnie Director of Environmental Health & Safety
at 1-800-478-6870 (24-hour emergency number).

Post Emergency Response Operations

Following a hazardous substance release, the removal of contaminated material
(e.g., personal protective equipment, environmental media) will be conducted in
accordance with 29 CFR 120(q)(11).

Waste determinations for materials contaminated by a release will be arranged by
the Project Manager utilizing the regulations, laboratory analysis, MSDS, or
manufacturer information. The PSO along with the Project Manager will
conduct a hazard analysis to determine the risks and personal protective
equipment requirements associated with handling and transporting the waste.

17.0 RECORDKEEPING

17.1. Waste Management Records

Rev. 8/08

All required records and documents associated with hazardous waste
management will be maintained by the Deputy Project Manager. These records
include but are not limited to:

Analytical results and chains of custody.

Waste determinations.

Training records of personnel.

Inspection logs and inventories

Manifests and shipping documentation.

Exception reports and correspondence with federal state and local
agencies.

The analytical results and waste determinations will be kept on file with the
Project files for the firm’s standard records retention period.
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17.2. Training Records

Individual training certificates will be maintained in the local office Health and
Safety files. The Director, Environmental Health and Safety, will maintain a
copy of all corporate exposure control training records. A summary record will
be maintained by Corporate Health & Safety in the PeopleSoft database, and will
be updated according to the schedule established in the Health and Safety
Training section of this manual.

The training records maintained in the local office file will include the following
information:

The dates of the training sessions.

The contents or a summary of the training sessions.

The names and qualifications of persons conducting the training.
The names and job titles of persons attending the training sessions.

Training records shall be maintained for three years from the date on which the
training occurred. Upon request, employees will have access to any of his/her
training records maintained by the local office, the Director, Environmental
Health and Safety, and Human Resources.

17.3. Medical Records

Rev. 8/08

Malcolm Pirnie's Corporate Health & Safety group maintains employee medical
records according to 29 CFR 1910.1020. Health Resources, Inc., Woburn, MA is
the Corporate Medical Consultant and maintains these records at their facility.
For the purposes of this Hazardous Waste Management Plan, employee medical
records include:
e The name and social security number of the employee.
e A copy of results of examinations, medical testing, and follow-up
procedures.
Malcolm Pirnie's copy of the healthcare professional’s written opinion.
e A copy of the information provided to the healthcare professional.

Page 30 of 30



ALCO

IRNI

PERSONAL PROTECTION EQUIPMENT

TABLE OF CONTENTS
PAGE
1.0 INTRODUCTION . ..o 1
2.0 PO LY e e e e e e e aaaaraa—_ 1
3.0 RESPONSIBILITIES ..., 2
3.1. NON-HAZARDOUS WASTE PROJIECTS ..o ieeieeeeee ettt e e e e e e e eeeeeneeeeaaenenns 2
3.2. HAZARDOUS WASTE PROJIECTS ..oiiiiiiiiiieiiee ettt ettt ettt ee ettt et e e e e e e e e e e e e e e e nenenaaeeanananes 2
A0 HAZARD ASSE S SIMENT ...ttt e e e e e e e e e e e e s 4
5.0 PPE SELECTION. ..o, 4
.0  PPE USE ... oot a e e aaraa—_ 5
B.1. FITTING PPE ... 5
B.2.  DAMAGED PPE...... oo ettt ettt e e 6
6.3.  EMPLOYEE-OWNED PPE ... ..o 6
7.0 IN-USE PPE MONITORING .. .ottt ettt e e e e et ee e e e e eanenen 6
8.0 PPE INSPECTION ..., 6
0.0 PPE DECONTAMINATION . ..ottt ettt e e e e te e e e e e e eeeeeen 7
9.1. THE DECONTAMINATION PLAN 1. oottt ettt et e e ettt e s s e e e e e e ee et e eees 7
9.2. DECONTAMINATION PROCEDURES AND EQUIPMENT .....cociiiiiiiiieiiiieee ettt 8
T10.0 PPE DISP O S AL ... oo 8
T1.0 TRAINING ...ttt ettt e e e e e e e e e e e e e e e e e e e e e eeees 9
T1.1. INITIAL TRAINING ovttuiteeeeeteeestteesseeeteeeesteaasseesseseessessseeseeteesss s teseesseeesstnnaereeeseenssnnnnns 9
11.2. ADDITIONAL TRAINING ...oteteeeeeee ettt e e e e e e e e e e e ee e e e e e e e e e eeen i aeeeeeeeeeeennaaaeeeeereeennnnnnns 10

12.0 RECORDKEEPING. ..ot 10



ALCO!
IRNI

PERSONAL PROTECTION EQUIPMENT

APPENDICES

APPENDIX A - PRELIMINARY HAZARD ASSESSMENT CHECKLIST
APPENDIX B - PPE SPECIFICATIONS, CAPABILITIES AND LIMITATIONS

APPENDIX C - PPE ENSEMBLES FOR HAZARDOUS WASTE OPERATIONS
Levels of Protection for Levels A - D

APPENDIX D - AIRBORNE CONTAMINANT ACTION LEVELS FOR
SELECTION OF PPE ENSEMBLES

APPENDIX E- MINIMUM AND MAXIMUM DECONTAMINATION STATIONS AND
EQUIPMENT FOR PPE ENSEMBLE LEVELS B AND C



ALCO!
IRNI

PERSONAL PROTECTION EQUIPMENT

1.0 INTRODUCTION

The purpose of this section is to assist employees in the proper selection and use of personal
protective equipment (PPE). Malcolm Pirnie staff shall use PPE when engaged in activities
where there is a potential for exposure to chemical, biological, physical or mechanical
hazards, or as otherwise required by applicable laws and regulations.

The occupational use of PPE is governed by a series of standards promulgated by the
Occupational Safety and Health Administration (OSHA) and found in Title 29 CFR 1910,
Subpart 1, Personal Protective Equipment. These include 29 CFR 1910. 133, Eye and Face
Protection; 29 CFR 1910.135, Occupational Head Protection; and, 29 CFR 1910.136,
Occupational Foot Protection. PPE required by the OSHA Respiratory Protection Standard,
29 CFR 1910.134, and the Noise Standard including the Hearing Conservation Amendment,
29 CFR 1910.95, are addressed separately in this Manual.

The OSHA standards dealing with personal protective equipment consist of three types of
requirements. Section 1910.132 is a set of general requirements covering all types of
equipment and all situations where it is needed. Section 1910.132 requirements do not cover
section 1910.134, Respiratory Protection, or section 1910.137, Electrical Protective Devices,
which are subjects of separate rule making. The other sections of Subpart | each give
requirements for one particular type of equipment; and certain paragraphs in standards not
primarily concerned with PPE call for protective equipment to be used under working
conditions regulated by that section. In deciding on protective equipment for a project,
project managers may find that provisions of all three apply.

OSHA does not recommend PPE if administrative or engineering controls will eliminate a
hazard. Such controls are always preferred over reliance on personal protection to shield an
employee from chemicals, processes or machinery known to be dangerous.

2.0 POLICY

A written hazard evaluation will be conducted for all Malcolm Pirnie worksites, on all field
projects, other than work in office environments, to:

e Determine potential hazards to the health and safety of Malcolm Pirnie.

o Evaluate the need for and the feasibility of engineering and/or administrative controls
of the hazards.

e Specify effective types of personal protective equipment to reduce potential
exposures.

Individual articles of a PPE ensemble will be chosen by a qualified employee, Project Safety
Officer (PSO) or Corporate Health & Safety, to provide the best available protection against
known or reasonably anticipated chemical and physical hazards.
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Individual articles of a PPE ensemble will be sized to fit the individual wearing it.

Compromised PPE will not be worn by Malcolm Pirnie employees or employees of Malcolm
Pirnie subcontractors.

Contaminated PPE materials will be left at the work site if this can be done in a responsible
manner.

3.0 RESPONSIBILITIES

OSHA requires that Malcolm Pirnie initiate engineering and work practice controls, to the
extent feasible, to minimize the potential for employee exposure to chemical, biological,
physical, or mechanical hazards. If recognized health and safety hazards cannot be practically
removed from the work environment, and if employee exposures cannot be significantly
reduced by administrative means, Malcolm Pirnie must provide employees with appropriate
PPE and ensure that it is used properly.

3.1. Non-Hazardous Waste Projects

Project Managers: Project Managers are responsible for providing the project resources
necessary to determine the appropriate level of PPE for employees working on their
projects. To this end, Project Managers and/or PSOs will conduct a preliminary hazard
assessment of the worksite and tasks to be performed and specify the appropriate PPE
ensemble for each task and location. The Hazard Assessment Checklist, found in
Appendix A, should be used to conduct the preliminary hazard assessment. Based upon
the information generated in the assessment, and good safety practices, the Project
Manager or the PSO can:
e Evaluate, design or purchase feasible engineering controls to isolate the
hazard.
Develop procedures and work practices to control the hazard.
e Evaluate and specify PPE required for the safe completion of the project.

3.2. Hazardous Waste Projects
For hazardous waste projects, a hazard analysis is conducted when developing a Site
Safety Plan (SSP) for field activities. The SSP writer and reviewers evaluate the
potential safety and health hazards posed by the project tasks. Then, in the SSP, they
specify levels of protection, the specific PPE in each level, and action level ranges that
govern the selection of each level.

Any questions regarding hazard evaluations should be addressed to the SBU Health &
Safety Leader or to the Manager, Health & Safety, COR.
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Qualified Employee: As a practical matter, the Project Manager is likely to delegate the
task and hazard evaluation to a junior member of the project team who will often serve
as the PSO. Evaluating hazards and selecting appropriate engineering, work practice and
PPE control methods for a project is an important responsibility. To promote the
effective completion of this task, the Project Manager will delegate this task to an
individual who meets certain education and training qualifications. Employees are
considered qualified to select PPE if they meet either of these criteria:
e The employee has received formal training in industrial hygiene or safety
practices.
e The employee has received training in the selection, use, maintenance and
limitations of PPE (e.g., 40-Hour Hazardous Waste Operations, Construction
Site Safety training, or PPE Training), is familiar with the site, the tasks to be
completed and the known or reasonably anticipated site and task hazards.

Project Safety Officer: The Project Safety Officer (PSO) on hazardous waste

projects has the responsibility and authority to see that the provisions of the approved
SSP are implemented during site activities. The person selected to be PSO must meet the
minimum qualifications above.

At the site, the PSO evaluates air-monitoring data, work tasks and site conditions and
then specifies a pre-approved level of protection PPE ensemble to be used by Malcolm
Pirnie employees. If site conditions change, the PSO may only upgrade or downgrade the
level of protection in accordance with the action levels and PPE ensembles specified in
the approved SSP. Modifications to the PPE ensembles, the task evaluations or the action
levels as a result of unforeseen circumstances must be approved by the SBU Health &
Safety Leader (HSL) and/or the Manager, Health & Safety, COR.

Equipment Coordinators: The office Equipment Coordinator (E.C.) is responsible for
procuring and dispensing expendable PPE for that office.

Employees: Employees are responsible for using the PPE in accordance with both the
training they receive, and instructions provided. Employees should alert the PSO or team
leader if proper PPE has not been assigned, if they have not been trained in the use and
limitations of assigned PPE, and if the PPE is damaged, compromised, or does not appear
to be working.
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4.0 HAZARD ASSESSMENT

Malcolm Pirnie prepares written hazard assessments in order to identify the appropriate PPE
ensemble(s) for project work activities. The PPE ensemble(s) for hazardous waste projects
are specified in the SSP. A particular ensemble is chosen based upon:

e Proposed work tasks.

e Potential routes of entry and points of contact.

e Airborne contaminant action levels specified in the SSP.

For projects that do not require a SSP, the Preliminary Hazard Assessment form (Appendix
A) is used to develop PPE requirements. The written Hazard Assessment form provides the
certifier’s name, signature, date(s), and identification of assessment documents. Contact the
HSL or the Manager, Health & Safety, COR for further assistance.

When new processes are implemented or when existing processes change, the PSO should be
notified by the project staff so that the existing Hazard Assessment may be reviewed and
updated as necessary.

5.0 PPE SELECTION

On projects defined by OSHA's Hazardous Waste Operations and Emergency Response
standard (29 CFR 1910.120), and on other projects as determined by the hazard assessment,
PPE ensembles (Levels of Protection) are selected based upon:

e The toxic materials, physical agents, or waste contaminants known to be present.

e Contaminant concentrations in the waste media.

e The toxicology and the probable routes of entry into the body exhibited by the
contaminants.

Known or expected airborne contaminant concentrations.

e Potential for exposure to physical agents (e.g., electrical, mechanical, hydraulic,
pneumatic, chemical, thermal, nuclear, or non-ionizing radiation energy) based upon
the type and strength of the energy source and the proximity of the employee to the
source.

Individual articles of a PPE ensemble are chosen by a "qualified employee™ (previously
defined) to provide the best available protection against known or reasonably anticipated
chemical and physical hazards. Multiple articles of PPE may be "layered"” to provide multi-
contaminant and full protection. The various elements of PPE will only protect a worker if
the following conditions are met:

e The individual article of PPE must be effective against the hazard (see Appendix B).
e The individual article of PPE must be sized, fitted, worn and secured correctly.
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e The functioning surface of the PPE must be intact and not compromised by holes,
rips, tears, or split seams.

e The PPE ensemble (see Appendix C) chosen must be effective against all the hazards
in the specific situation.

Non-specific action levels have been developed by the U.S. EPA and others as guidelines
for determining respiratory and other PPE requirements when exposure air monitoring is
conducted by non-specific response field instrumentation. Specific action levels may be
used when a site is well characterized, the type and relative concentrations of air
contaminants are well known, and appropriate field instrumentation is used to provide real-
time exposure data. Malcolm Pirnie has adopted both sets of action levels. These can be
found in Appendix C and in the current Malcolm Pirnie Short Form Site Safety Plan form.
Airborne Contaminant Action Levels for Selection of PPE Ensembles is provided in
Appendix D.

6.0 PPE USE

Individual articles of a PPE ensemble will be sized to fit the individual wearing it. To
provide effective protection during removal and decontamination, PPE will be donned in the
reverse order presented in the appropriate decontamination table. Duct tape will be used to
seal overlaps between gloves /boots and the protective clothing, and to reinforce weak seams
or tighten the waist of the garment. PPE will be cleaned and maintained in accordance with
manufacturer specifications.

6.1. Fitting PPE

Proper fit of PPE is critical to providing adequate protection. Proper fit is also associated
with comfort and comfort is essential if the employees are to wear the PPE provided.
Malcolm Pirnie provides employees with a choice of PPE from several different vendors
in a selection of sizes. In training, Malcolm Pirnie discusses and practices proper fitting,
use and wear of the PPE.

OSHA believes fit is a critical factor in the overall effectiveness of PPE. PPE that fits
poorly will not afford the necessary protection. PPE that is too small will bind and tear;
PPE that is too large is harder to manage and can become tangled in equipment
presenting additional hazards. Care should be taken to ensure the right size is selected.
The user should be fit with the protective device and given instructions on care and use
of the PPE. It is very important that employees be made aware of all warning labels for,
and limitations of, their PPE.

Adjustment of the PPE should be made on an individual basis, with the goal of achieving
a comfortable fit that will maintain the protective device in the proper position.
Particular care should be taken in fitting devices for eye protection used against dust and
chemical splashes, to ensure that the devices are sealed to the face. In addition, proper

Page 5 of 11
Rev. 12-04



ALCO!
IRNI

PERSONAL PROTECTION EQUIPMENT

fitting of helmets is important to ensure that no helmet will fall off during work
operations. When manufacturer’s instructions are available, they should be followed
carefully.

6.2. Damaged PPE

Compromised PPE will not be worn by Malcolm Pirnie employees. When a PPE wearer
or their buddy notices that an article of PPE has been compromised, the two will quickly
move to the decontamination/support zone to replace or repair the defective article(s).

6.3. Employee-Owned PPE

Malcolm Pirnie provides all required PPE at no or little cost to its employees. When
employees plan to use personally owned PPE, the employee must present it to the PSO
for inspection prior to use at the work site. If the PSO finds that the employee-owned
PPE is adequate and has been properly maintained, the employee may use their personal
PPE.

7.0 IN-USE PPE MONITORING

When wearing PPE at sites, Malcolm Pirnie personnel shall report any perceived problems or
difficulties to the PSO. Likely concerns are:

Perception of odors while wearing APR/SAR.

Skin, eye, or nasal irritation.

Unusual residues on PPE.

Suspected degradation of PPE ensemble.

Excessive discomfort or fatigue.

Sudden increases in breathing resistance.

Personal responses such as rapid pulse, nausea, and chest pain.

Should personnel experience any of these problems while wearing PPE, the PSO will
temporarily shut down both Malcolm Pirnie and subcontractors operations on the site and all
personnel will move to the support zone until the cause of the problem is identified and
corrected.

8.0 PPE INSPECTION

PPE shall be inspected by employees before donning and periodically while in use.
Protective clothing should be visually inspected before its use for imperfect seams, uneven
coatings, tears, and malfunctioning closures. Gloves should be checked for pinholes by
entrapping air in the glove, then rolling the cuff toward the fingers, or by inflating the glove
and holding it under water. In either case, no air should escape. If a defect is observed in

Page 6 of 11
Rev. 12-04



ALCO!
IRNI

PERSONAL PROTECTION EQUIPMENT

protective clothing or in gloves, the defective item should not be worn onsite. Clean defective
apparel shall be disposed of in the trash. Contaminated defective apparel shall be left on-site
in appropriate containers if possible.

During field activities, protective clothing should be periodically inspected by the employee
and his/her assigned buddy for rips and punctures. Small rips or punctures observed in

garments may be taped over, or the garment may be exchanged for a new one. Large rips or
punctures require exchange.

9.0 PPE DECONTAMINATION

Any site where hazardous waste operations occur must have a written plan that outlines
decontamination procedures (see 29 CFR 1910.120 [k]). Employees must be trained on these
procedures and the decontamination line must be operational when anyone enters areas on-
site where there is suspected contamination.

9.1. The Decontamination Plan
The written decontamination plan addresses:

e The number and placement of decontamination stations.

e Decontamination equipment and methods.

e Methods for disposing of clothing and equipment that may not be completely
decontaminated.

¢ Methods of cleaning decon equipment and disposing of decon wastes.

The decontamination plan shall be based on the assumption that all equipment and
personnel leaving the Exclusion Zone ("hot zone") will be grossly contaminated. A
personnel decontamination system will be established to wash and rinse (at least once) all
reusable PPE worn in contaminated areas. This should be done in combination with a
sequential doffing of protective equipment, starting at the first decontamination station
with the most heavily contaminated item and progressing to the last decontamination
station with the least contaminated article.

The decontamination plan developed should address the following factors:
e Type of Contaminant. The extent of personnel decontamination is a function of

the amount of the contaminant, its toxicity and its interaction with the PPE
articles.
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e Amount of Contamination. Gross contamination increases the probability of
personal contact or the degradation and permeation. Swipe tests may help
determine the type and quantity of surface contaminants, or clear articles for
disposal as non-hazardous trash.

e Type and Level of PPE. Clothing variations and different levels of protection
may require adding or deleting stations to the decontamination line.

e Work Function. Those who are performing tasks that will not bring them into
contact with contaminants may not need to have their garments washed and rinsed
while others in the Exclusion Zone, with potential direct contact with the
hazardous material, will require a more thorough decontamination.

e Location of the Contamination. Contamination on the upper areas of protective
clothing poses a greater risk to workers because volatile compounds may generate
a hazardous breathing concentration for both the worker and the decontamination
personnel. There is also an increased probability of skin contact when doffing the
upper part of the clothing.

9.2. Decontamination Procedures and Equipment

10.0

Decontamination activities should be confined to a designed area within the
Contamination Reduction Zone, known as the Contamination Reduction Corridor. The
Corridor controls access into and out of the Exclusion Zone and confines
decontamination activities to a limited area. The size of the Corridor varies depending on
the number of stations in the decontamination procedure, overall dimensions of the work
control zones, and the amount of space available at the site. On smaller sites or sites with
limited contamination potential, the size of the decontamination area and the number of
decontamination stations will be severely reduced.

Within the Corridor, distinct areas should be set aside for decontamination of personnel,
portable field equipment, discarded clothing, etc. Step-by-step procedures for
decontamination of personnel wearing PPE Levels B and C are found in Appendix E at
the end of this section.

PPE DISPOSAL

There are few reference guidelines for disposal of contaminated or used PPE garments.
Sites requiring Decontamination Corridors will also be equipped to drum, bag, or
otherwise dispose of large volumes of PPE wastes generated by site operations. On
smaller sites such as well drilling and sampling, or soils sampling projects, field teams
are required to bring an adequate supply of heavy gauge opaque plastic garbage bags to
hold disposable PPE garments after use.
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11.0

Contaminated PPE materials will be left at the work site if this can be done in a
responsible manner. This activity must be negotiated with the client / owner / operator /
subcontractor in advance of the fieldwork. If this cannot be done, decontaminate
contaminated PPE, conduct a swipe test on a representative sample, and bring it back, in
clean plastic bags, to the office. PPE that is used but “clean" or was contaminated but
tests "clean"” may be disposed of in the office dumpster. PPE, which cannot be
decontaminated or is contaminated by materials containing mercury, lead, solvents,
petroleum, PCBs or dioxin, will be disposed of as hazardous waste.

TRAINING

Malcolm Pirnie personnel provided with PPE shall be trained in its use, care, capabilities,
and limitations prior to using it in a hazardous work environment. Personnel engaged in
hazardous waste operations site activities shall receive the initial 40-hour training, of
which PPE instruction is an integral part. Subsequent refresher training will include an
annual review in the use, limitations, inspection, and care of PPE. A combined
refresher/PPE certificate will be issued documenting this training.

11.1. Initial Training

Initial training is provided to all employees that are required to wear PPE. Employees
receive initial training in the proper use and care of PPE prior to wearing the PPE in the
work place. This training is most effective when the employee understands the hazards
that are present, how the PPE provides protection, and the limitations of the PPE.

At a minimum, the training portion of the PPE program should delineate the user's
responsibilities utilizing both classroom and hands-on training when necessary to
explain the following:

e When PPE is necessary to be worn.

e What PPE is necessary and the selection criteria used for this determination.

e The operation of the selected PPE, including capabilities and limitations.

e The nature of the hazards and the consequences of not using the PPE.

e The human factors influencing PPE performance.

¢ Instruction in inspecting, donning, doffing, checking, fitting, and using PPE.

e The user's responsibility for decontamination, cleaning, maintenance and repair
of PPE.

e Limitations of the PPE.

e Useful life and disposal of the PPE.

e How to recognize emergencies.

e Emergency procedures and self-rescue in the event of PPE failure.

e The buddy system.

[ ]
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e Emergency action planning, and the user's responsibilities and duties in an
emergency.

Employees are required to demonstrate their understanding in each of the subject areas
listed above. Special emphasis should be placed on proper wear, fit, and limitations of
the PPE. If the employee cannot demonstrate a full understanding of the material
provided in the training, that employee shall be retrained and must exhibit complete
understanding of the material presented before they are allowed to wear the PPE in the
work place.

11.2. Additional Training

12.0

Refresher training is provided when an employee cannot demonstrate a good
understanding of the five required OSHA training topics (see above). Employees that
are observed using PPE improperly are retrained.

Additional training is provided whenever processes change and new hazards require the
use of additional or different PPE.

Staff provided with ancillary PPE (e.g., safety belts, floatation gear) should be trained in
its use and care by the PSO before actual use onsite.

Staff requesting PPE who are not in the hazardous waste Health and Safety Training
Program and have not received PPE training should be trained in the use and care of the
PPE by their PSO before actual use onsite. The PSO will provide the Administrator,
Health and Safety, WHI, with an attendance list and a brief summary of the training
material covered to document the training and to issue certificates.

Since PPE use often causes discomfort and inconvenience, there is a natural resistance
toward wearing it conscientiously. The major thrust of training must be to make the user
aware of the need for PPE and to instill the motivation to properly wear and maintain the
necessary PPE.

RECORDKEEPING

PPE training should be documented in the site health and safety logbook. The Manager,
Health and Safety, COR, will maintain a copy of all corporate PPE training records. A
summary record will be maintained by Health and Safety, COR, in the PeopleSoft
database, and will be updated according to the schedule established in the Health and
Safety Training section of this manual.

The training records maintained in the local office file will include the following
information:
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The dates of the training sessions.

The contents or a summary of the training sessions.

The names and qualifications of persons conducting the training.
The names and job titles of persons attending the training sessions.

Training records shall be maintained for three years from the date on which the training
occurred. Upon request, employees will have access to any of his/her training records
maintained by the local office, the Manager, Health and Safety, COR.
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PART A

TASK(S)

WORK AREA(S)

PART B

HEAD PROTECTION

Hazards/Operations PPE/Options
[J Construction [0 Hard Hat
[ Cold Weather ANSI Z89.1-1986
[J Confined Space Class Aand B
[ Electrical [J Chin Strap
[0 Frequent Bending or Leaning [J Liner
[0 Heavy Equipment [J Hood
[ Hot Weather [ Protective Hair Covering
[J Low Ceilings/Piping [0 Bump Cap
[0 Moving Machinery
[0 Overhead Activity
PROTECTIVE BODY CLOTHING
Hazards/Operations PPE/Options
O cChemical Transfer [ Fully Encapsulating Suit
[ Cold Weather [ Non-Encapsulating Suit
[0 cConfined Space [ Aprons, Leggings, and Sleeve Protectors
[ Dirty Area O Anti-Radiation Suit
[ Fire Potential [J Flotation Gear
[J Hot Weather [ Cooling Garment
O Laboratory ] Tyvek
[J Ssampling [0 warm Weather Clothing (Carhartt's, etc.)
O Wwet Area [0 Rain Gear
EYE PROTECTION
Hazards/Operations PPE/Options
[J Acids/Caustics [ safety Glasses with Side Shields
[ Chemical Splashes [0 Goggles
[ Chemical Transfer [0 Face Shields
[J Confined Space [J Optical Inserts for Full Face Respirators
[J cConstruction
[ Flying Particles
[0 Gases and Vapors
[J Light (UV, Laser)
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Ligquid Chemicals

Ligquid Sampling

Molten Metal

Scraping

Waste Water/Sludge

O|oOoio|ia

Wire Wheel/Chipping

HAND PROTECTION

Hazards/Onerations

PPE/Ontions

Acids/Caustics

Gloves to Match Hazard(s)

Chemical Transfer

Inner linings

Confined Space

Mittens

Cold Weather

OOo|gio

A combination of gloves, liners and mittens may be best

Construction

Cutting Snips

Hammering

Hazardous Waste

Hot Surfaces

Laboratory

Liquid Chemicals

Pinch Points

Rough or Sharp Objects

Sample Handling

Sampling

Shoveling

O|O|o| o OoOoooOoooooOoo:o

Waste Water/Sludge

FOOT PROTECTION

Hazards/Onerations

PPE/Ontions

Biological Decay

Work Shoes

Broken Ground

Safety Shoes

Confined Space

Overboots

Cold Weather

Waders

Construction

Hip Boots

Demolition

OOo|Ooooo

A combination of foot protectors may be best

Dirty Area

Drum Movement

Electrical Hazards

Falling or Rolling Objects

Heavy Equipment

Inclement Weather

Laboratory

Moving Machinery

Shallow Water (to 2 Feet)

Shallow Water (to 4 Feet)

Waste Water/Sludge

Wet Soil

OOOOoooOoOoooooooooooo

Uneven Ground

FALL PROTECTION

Hazards/Onerations

PPE/Ontions

a

Confined Space

[J Full Body Harness w/Shock-absorbing Lanyard
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[0 Floor Openings (Above 6’) [0 Retractable Life Line

[0 Ladders (Above 28’) [0 Safety Line and Rope Grab
[ Platforms (Above 6°)

[0 Roofs

[0 Scaffolds

RESPIRATORY PROTECTION

Potential Hazards/Opnerations

PPE/Ontions

Acids/Caustics

Half Face Air Purifying Respirator

Chemical Transfer

Full Face Air Purifying Respirator

Confined Space

OO

Self Contained Breathing Apparatus (SCBA)

Dusts and Mists

Gases and Vapors

Hazardous Waste

Laboratory

Liquid Chemicals

Sample Handling

Sampling

| o] o o o o | o

Waste Water/Sludge

Respiratory Protection Addendum--Partial List of Available Cartridges:

Multi-Gas/Vapor Super Cartridge
Organic Vapors Cartridge

Cartridge

Organic Vapors/Acid Gases Cartridge
Acid Gases Cartridge

Cartridge/P100 Filter Cartridge
Formaldehyde Cartridge

Cartridge

P100 Filter Cartridge
Multi-Gas/Vapor Super Cartridge/P100 Filter

Acid Gases Cartridge/P100 Filter Cartridge

Organic Vapors Cartridge/Acid Gases
Ammonia/Methylamine Cartridge

Ammonia/Methylamine Cartridge/P100 Filter

Organic Vapors Cartridge/P100 Filter Cartridge N95 Filter/Prefilter

Hearing Protection Addendum--Available Hearing Protection

Ear Plugs, Many Types and Styles
Ear Muffs
Combination of Ear Muffs and Plugs

Evaluator:

Date:

Department Head:

Date:
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PPE SPECIFICATIONS, CAPABILITIES AND LIMITATIONS

1) INTRODUCTION

This appendix provides information on the technical specifications, capabilities and
limitations of various types of PPE typically used by Malcolm Pirnie employees. This
information is by no means exhaustive and may become rapidly dated by new research
findings and product development. If you have any questions regarding the applicability of a
particular piece of PPE, contact your SBU Health and Safety Leader or the Manager, Health
and Safety, COR.

2) PROTECTIVE CLOTHING

Protective clothing is a type of PPE that provides protection against dermal contact with dirt,
hazardous chemicals or waste. Protective clothing is made of various fabrics and fabric
treatments, which impart the desired physical and chemical resistive properties. Protective
clothing may be limited-use or repetitive use and is usually worn over street clothes,
underwear, or bathing suits.

Protective clothing has two critical components: the fabric and the tailoring. The fabric
imparts the physical and chemical properties of the garment. Fabric manufacturers conduct
tests using American Society of Testing Materials (ASTM), American National Standards
Institute (ANSI), and National Fire Protection Association (NFPA) protocols to determine
and rate the protective characteristics of their products.

Protective fabrics are sold to safety clothing manufacturers who produce the final garment.
The manufacturer's design or manufacturing (tailoring) processes may make superior
protective clothing; or garments entirely unsuitable for their intended use. Common failure
points are the seams, stitching and the zippers. Chemicals, which may not be able to
permeate through the fabric, may easily pass through split seams, stitch holes or zipper teeth.
Seams should be sewn, heat-sealed or taped.

a) Selection Criteria
Protective clothing shall be selected to protect employees from occupational hazards
while considering the hazards presented by the garments themselves. When selecting
protective clothing;

e Consider the hazardous chemicals present, the task(s) to be performed, and the
ambient site conditions.

e Match the physical and chemical resistance characteristics of the garment against
the requirements and limitations of the site and task-specific conditions.
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e Choose the garment with the widest range of protection for a site that has a
variety of chemical hazards.

Multiple layers of protection may be needed when more than one contaminant is present
or when the hazards are unknown. Disposable boots, gloves, and splash suits are used to
provide an extra layer of protection.

Evaluate the physical performance characteristics of each garment under consideration.
These performance characteristics may increase the hazards associated with using the
garment. The cost of certain types of protective clothing and the affect of the clothing on
employee productivity are secondary but valid concerns.

b) Performance Characteristics

Heat Transfer - A garment with a low rate of heat transfer increases heat stress of the
person wearing it.

Durability - is the degree to which the protective clothing resists tears, punctures,
abrasions, and repeated decontamination.

Flexibility - The garment should be flexible to allow mobility.

Temperature effects - The garment should be able to maintain its protective integrity and
flexibility in the temperature ranges expected at the work site.

Decontamination - If reusable protective clothing cannot be decontaminated easily, use a
disposable garment with the same resistive properties.

Compatibility - The selected garment should not make it difficult or impossible to use
other required protective equipment (e.g., a hard hat).

Lifetime - Lifetime is determined by the length of time a reusable garment can resist
aging, especially under severe conditions.

Protective clothing comes in various sizes. The larger sizes (large, XL or XXL) are
preferable during cold weather because they allow the garment to be worn over layered
winter clothing. Pay particular attention to project team members who have special sizing
requirements.

While protective clothing is useful to protect personal clothing from becoming soiled,

there may be hazards involved in using protective garments. Therefore, using
unnecessary PPE is discouraged.
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The project or task evaluation in Appendix A, EPA's Guidelines for the Selection of
Chemical Protective Clothing (Ref. 1), the Quick Selection Guide to Chemical Protective
Clothing (Ref. 2), are useful in selecting appropriate protective clothing.

3) TYPES OF PROTECTIVE CLOTHING
a) Repetitive-Use Rainwear / Splash Protection

Rainwear garments are used alone or in combination with chemical protective clothing to
prevent exposure to inclement weather and incidental mud or chemical splashes. When
choosing these garments consider:

e Whether the garment will be subject to limited use or continuous exposure.
e What will be the specific physical or chemical hazards?
e What are the flexibility and thermal requirements?

b) Available Materials:

Vinyl - extremely lightweight PVVC material that offers a reasonable initial barrier to
liquid penetration. Good flexibility through changing temperatures. Best for short-term
use with water-based liquids, mild acids, solvents, oils and salts.

PVC-Coated Fabrics - a broad class of synthetic thermoplastic polymers that protects
against many liquids and chemicals. The degree of protection varies depending upon the
specific formulation and the thickness of the coating. Resists salts, alkalies, oils, ketones,
aldehydes, alcohols, some acids and organic esters.

Rubber-Coated Fabrics - A very flexible heavy fabric for heavy-duty use in extreme
cold or heat. Abrasion and tear resistant and offers general protection against solvents and
chemicals.

Neoprene-Coated Fabrics - A very flexible heavy fabric for heavy-duty use in extreme
cold or heat. Abrasion and tear resistant and offers general protection against acids,
hydrocarbons and oils.

Nitrile-Coated Fabrics - Thin-gauge material resistant to cuts and punctures. Resistant to
grease, acids and solvents.

Polyurethane-Coated Fabrics - Light weight and sheds liquids easily. Breath ability

depends upon thickness of coating and material additives. Good abrasion resistance.
General protection against many liquids.
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c) Laboratory Wear

Lab coats or splash aprons are required when using chemicals in a laboratory setting. Lab
coats will be of cotton or cotton/polyester blend, have long sleeves and extend to the
knee. Standard lab coats are not especially fire resistive nor do they provide protection
against chemical splashes. Care should be exercised near open flames or hot surfaces.
Splash aprons and over-sleeves made of the appropriate material (see Rainwear/Splash
Protection) should be used in laboratory situations where chemical, sample or waste
splashing is likely.

d) Limited-Use General Protection Clothing

Economical choice for protection against limited hazards such as lead and asbestos dusts,
radionuclides, light chemical splashes and biohazards. When choosing these garments
consider:

e Whether the garment will be stand up to the rigors of the work environment.

e The degree of protection offered by the garment against the contaminants (and
concentrations) present.

e What are the flexibility and thermal requirements?

e) Available Materials

Tyvek - registered trademark of the E.l. DuPont Company. Tyvek is a spun-bonded olefin
fiber, which delivers high tear resistance and a high level of protection against particulate
materials. Available in a variety of styles and colors.

Kleenguard - registered trademark of the Kimberly-Clark Corporation. Kleenguard is a
non-woven polypropylene fabric, usually layered, which effectively repels most non-
hazardous liquids, oils and greases and but allows air to pass through reduce the potential
for heat stress. Available in a variety of styles and colors.

f) Limited-Use Chemical Protective Clothing
Chemical Protective Clothing (CPC) is used prevent exposure to chemical contact or
splashes. For protection from significant chemical or vapor hazards, choose garments that
prevent hazardous liquid breakthrough for at least 240 minutes and prevent hazardous
vapor breakthrough for at least 1440 minutes as tested by the ASTM F739 protocol.
When choosing these garments consider:
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4) HEAD PROTECTION

Head protection shall be worn when working in areas where there is danger of head injury
from impacts, falling and flying objects, electrical shock and burns, and contact with
hazardous chemicals.

Hard hats shall be worn on all construction sites, in the immediate vicinity of drilling
operations, in industrial facilities where there are overhead activities, during confined space
entry tasks, and in posted hardhat areas. Hardhat suspensions must always be in place,
properly adjusted and free from defects. The hard hat selected shall be compatible with any
other type of PPE in use including suits, respirators, face shields, and hearing protection.

a)

b)

2)

Available Equipment

Hard Hats - hard hats that comply with ANSI Z89.1-1986, Class A and B, and are SEI
certified, provide appropriate head protection from overhead impact and electrical
hazards. Bump caps are not acceptable. Employees shall not deface, drill holes, or other
wise tamper with hard hats in any way that might compromise their effectiveness.

Chin Straps - employees shall use chin straps when tasks involve strenuous bending,

downward movements or in any circumstance, for instance, confined space entry, that

may result in the hard hat falling off the employee's head.

- Liners - Hardhat liners can be worn inside the hard hat to provide thermal
protection during cold weather.

Hoods - hoods can be worn with hard hats, and are usually attached to a whole-body
CPC. Hoods protect the head and neck from hazardous chemicals. Hoods can be used to
protect the hair when wearing respirators.

Visitor's Hardhats - project offices and trailers should be equipped with an adequate
number of spare hard hats for the use of visitors to the project site.

Inspection and Maintenance
Hardhats and suspensions systems will be inspected before each use. Cracking, signs of

excessive wear, or frayed webbing is cause for replacement. Contact your Equipment
Coordinator for parts or hardhat replacement.

EYE AND FACE PROTECTION

Appropriate eye and face protection shall be worn by employee when exposed to hazards
from flying particles, molten metal, liquid chemicals, acids or caustic liquids, chemical gases
or vapors, or potentially injurious light radiation.
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Employees shall use eye protection that provides side protection when there is a hazard from
flying objects.

Employees who wear prescription lenses while engaged in operations involving eye hazards
shall wear eye protection that incorporates the prescription in its design, or shall wear eye
protection that can be worn over the prescription lenses without disturbing the proper
position of the prescription lenses or the protective lenses.

Contact lens shall not be worn in the presence of particulate, chemical, or gaseous eye
hazards.

Employees working near sources of injurious light radiation including welding arc, cutting
flame, class 11l and IV lasers, etc., shall use equipment with filter lenses that have a shade
number that will protect the eyes from injury.

a) Available Equipment

Safety Glasses with Side Shields - safety glasses with full side shields (prescription to
20/40 vision if required) complying with ANSI Z87.1-1989 shall be worn during drilling
operations, and when working near impact tools or equipment. The glasses protect the
eyes from large particles

Goggles - goggles complying with ANSI Z87.1-1989 are available in two types:
chemical-splash (indirectly vented) and non-vented. Both are available with
polycarbonate lenses to protect the eyes from impact injury, chemical splashes, large
particles, and projectiles. Non-vented goggles provide additional protection against
vapors and gases. Goggles may be worn over prescription eyeglasses.

Face shields - face shields complying with ANSI Z87.1-1989 and at least 8" long protect
the face and neck from chemical splashes but do not protect against projectiles. Face
shields provide only limited eye protection. Goggles or safety glasses should be worn in
conjunction with face shields. Face shields that attach directly to the hard hat are sealed
to prevent overhead splashes from running down the inside of the face shield.

Full-face Respirators - because the lens of the full-face respirator is constructed of
polycarbonate material meeting the impact resistance standards specified in 30 CFR 11,
additional eye and face protection is not required when wearing a full-face respirator.

Optical Inserts - spectacle kits are provided by Malcolm Pirnie to users of full-face
respiratory protection who wear corrective eye wear. Each eligible employee may take a
spectacle kit to his or her personal eyewear provider to have prescription lens ground and
fitted to the Kkit. The inserts should correct visual acuity to at least 20/40. Reasonable
costs, excluding eye exams, are reimbursable as an group Health & Safety expense (Chart
of Accounts 7931). The cost of associated eye examinations can be covered by VSP with
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3)

4)

any balance submitted for reimbursement from your Flexible Spending Account
(Medical).

b) Visitor's Safety Glasses
Project offices and trailers should be equipped with an adequate number of spare safety
glasses and goggles for the use of visitors to the project site.

HEARING PROTECTION

Hearing protection shall be worn by employees who are exposed to noise levels in excess of
those defined in OSHA standard 29 CFR 1910.95. See the Section on Hearing Conservation
for additional information.

Two basic types of hearing protectors are available: ear plugs and earmuffs. The use of
earplugs shall be considered with caution because earplugs can introduce chemical
contaminants into the ear. The selection of hearing protectors shall be based on the
attenuation requirements of 29 CFR 1910.95, and on the comfort of the wearer. Employees
may require hearing protection when working near drilling and heavy equipment operations,
high impact tools, or when working in the vicinity of generators, air compressors or other
noisy machinery. Earmuffs are not a stock item since they need to be sized to the individual.

HAND PROTECTION

Employees shall use appropriate hand protection when exposed to hazards such as those from
skin absorption of harmful substances; severe cuts and lacerations; severe abrasions;
punctures; chemical burns; thermal burns; and harmful temperature extremes.

A qualified employee shall select gloves designed to provide protection against specific
chemicals and physical demands of the site. Use flexibility, resistance to tearing and
puncturing, and resistance to specific chemicals as criteria for selection.

If roughened-surface, chemical-resistant gloves are not available wear heavy leather gloves
or disposable studded cotton gloves over chemical-resistant gloves to provide better gripping
during manual labor.

Combinations or layers of chemical-resistant gloves are used to protect against multiple
chemical contaminants. For example, a mixture of acids, caustics, and aromatic hydrocarbons
may require the use of outer neoprene gloves for protection against acids and caustics, and
inner PVA gloves for protection against the aromatics.

Disposable latex or vinyl (surgical) gloves are a general-purpose disposable inner glove and
are routinely discarded after each use. Permeation-resistant outer gloves such as Viton and
butyl rubber are selected based on the chemicals involved. Neoprene is a general-purpose
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outer glove. Cotton liners are used inside chemical-resistant gloves to provide warmth during
cold weather, or to absorb sweat during summer.

The qualified employee shall consider the glove's thickness and cuff length. Thick gloves
with long cuffs (gauntlet type) provide more protection than thin, short gloves. However, the
material should not be so thick that it interferes with the dexterity required by the task.

a) Available Materials

Natural Rubber (Polyisoprene). Resists degradation by alcohols and caustics. Not
recommended for organics.

Butyl Rubber (Synthetic Rubber). Resists degradation by many contaminants including
ketones and esters. Especially resistant to permeation by gases and water vapors. Not
recommended for halogenated hydrocarbons and petroleum compounds.

Polyvinyl Alcohol (PVA). Resists degradation and permeation by aromatic and
chlorinated hydrocarbons and petroleum compounds. Not recommended for water-based
solutions, acids, bases, ethers and esters.

Neoprene (Chloroprene). Resists degradation by caustics acids, alcohols, and oils. Not
recommended for halogenated and aromatic hydrocarbons, PCBs and ketones.

Nitrile (Acrylonitrile Polymers / Butadiene). Resists degradation by petroleum
compounds, gasoline, alcohols, acids, caustics, and peroxides. Not recommended for
aromatic or halogenated hydrocarbons, amines, ketones, and esters. Can be used for some
chlorinated compounds.

Viton. Resists degradation and permeation by aromatic and chlorinated hydrocarbons and
petroleum compounds, oxidizers, acids, and water-based solutions. Not recommended for
aldehydes, esters, ketones, amines, and acetone.

Latex Surgical Vinyl (disposable). Poor chemical resistance. Not recommended as an
outer glove. This type of glove rips and tears easily. Remember to remove large rings or
rings with protrusions or sharp points to prevent tearing. Use only when dexterity and
flexibility are needed in non-hazardous chemical situations.

Silver Shield. Resists degradation and permeation by aromatic and chlorinated

hydrocarbons and petroleum compounds, oxidizers, acids, and most water-based
solutions. Not recommended for amides.
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5) FOOT PROTECTION

Footwear worn at field sites shall comply with the ANSI Z41-1991 and shall be chemically
resistant. Proper footwear protects the foot from crushing, puncture, electrical, and chemical
hazards.

a) Available Materials

Leather safety boots with steel toe and shank - resists punctures and crushing.
Employees are responsible for purchasing their own boots and this expense may be
reimbursed up to $120.00 per year with their manager's approval. These boots are
generally not chemical or water-resistant without the wuse of disposable
latex/butyl/"Tyvek" boot covers or neoprene overboots.

Overboots - made of PVC, latex, butyl, natural rubber, polyethylene, neoprene or vinyl
provide protection from a wide range of chemicals. Some overboots have an integrated
steel toe and puncture resistant insert.

Waders - waders are one-piece waterproof garments with boots and coveralls that protect
the lower body (up to the hip/chest) from water immersion. Employees sampling water
from ponds, streams or sewers at locations that are no more than waist deep are to wear
waders.

Hip boots - are useful for water sampling or sewer inspections when the water level is
below the thighs. Hip boots are less expensive and provide more mobility than chest-high
waders.

6) ANCILLARY PPE
Ancillary PPE is used for protection against specific health and safety hazards.
a) Available Equipment

Belts, Harnesses, Lanyards and Lifelines - body harnesses, lanyards, and lifelines are
used to prevent falls from elevated areas or into water, and to make possible the
emergency retrieval of employees who have entered confined spaces. Fall protection belts
are no longer allowable. Employees working on or moving across unguarded platforms or
catwalks at elevations greater than 6 feet are required to tie off to some type of effective
fall protection.

Safety belts used at sites shall comply with 29 CFR 1926.104 and also shall be
constructed of spark-free hardware and chemical- resistant materials. Lifelines and fall
protection devices must use double-action snap hooks. Safety restraints are selected on
the basis of applicability to the task(s) for which they will be used.

Appendix B



ALCO
IRNI PERSONAL PROTECTIVE EQUIPMENT

Cooling Vests - cooling vests are used to remove excess heat generated by worker
activity, protective clothing, or extremely hot environments. The most commonly used
units resemble vests with cold pack pockets, and are used when personnel are wearing
level B or C protection in warm weather, usually above 80°F. To use the vests, ice-
making equipment and cold pack storage must be available on-site. The availability of
this equipment must be addressed in planning for the work.

Other cooling devices use forced air or circulation of a refrigerant through caps and vests.
Maintenance problems and the increased weight (up to 25 pounds) borne by workers
shall be evaluated when selecting these units.

Floatation Gear - floatation gear such as life jackets, work vests and cold water survival
suites that meet United States Coast Guard (USGS) standards (46 CFR Part 160) shall be
worn when working in or on surface waters e.g., ponds, lagoons, and streams, at chest
high depths (four feet) or greater. Floatation gear is commonly worn over protective
clothing. Floatation vests add bulk to the wearer and may restrict mobility. Floatation
vests may be difficult to decontaminate.

Reflectorized Vests - reflectorized vests are to be worn be all employees when working
near vehicular traffic and in situations where visibility is essential.

Tool Pouches and Belts - equipment pouches and belts may be worn by site personnel
who use portable equipment and tools during field activities. Pouches and belts are worn
around the waist, outside of the protective clothing.
Infection Control Kits - an infection control kit (ICK KIT) shall be available in each
office, field office, field trailer, and field vehicle for use in the event of an injury resulting
in contact with blood or other bodily fluids.
Protective Leggings - leggings are worn to protect against snakebites or other hazards to
the lower extremities.

7) REFERENCES

e EPA. Guidelines for the Selection of Chemical Protective Clothing. -1987.

e Forsberg, K. and S.Z. Mansdorf. Quick Selection Guide to Chemical Protective
Clothing. Van Nostrum Reinhold, New York, 1989.
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APPENDIX C

PPE ENSEMBLES FOR HAZARDOUS WASTE OPERATIONS
Levels of Protection for Levels A - D
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1) ENSEMBLES FOR HAZARDOUS WASTE OPERATIONS

Various types of personal protective clothing, respirators, and ancillary protective equipment
are combined into ensembles that provide a sufficient level of protection from site-specific
hazards. Using excessive levels of PPE is discouraged.

Four distinct levels -- A, B, C, and D -- have been defined by EPA, each providing protection
against varying degrees of respiratory, dermal, and safety hazards. A specific level of
protection shall be selected based on:

e The type, concentration, and toxicity of airborne contaminants.
e The potential for personal exposures, liquid splashes, or direct contact with hazardous
materials in relation to site tasks /activities.

The main factor in selecting a level of protection is the magnitude of the respiratory and
dermal hazards present or potentially present on- site. Levels A and B specify the same
respiratory protection (self- contained or air-line breathing apparatus), but Level A includes
specific dermal protection (fully encapsulating suit). Levels B and C generally specify the
same dermal protection (chemical-resistant coveralls or partially encapsulating suit) but
Level B includes a higher degree of respiratory protection. Level D, essentially an ordinary
work uniform ensemble, is used only when there is minimal potential for exposure to
hazardous materials or waste on-site.

Each standard level of protection may be modified in the Site Safety Plan (SSP) to account
for varying degrees of respiratory and dermal hazard. For instance, a Level C ensemble may
be modified for a task involving surface soil sampling for a semi-volatile compound in wet
conditions by making the use of the respirator contingent upon air monitoring results but
mandating full body protective clothing for dermal exposure control.

The SSP specifies the level of protection required for various site tasks and work zones.
Upgrades or downgrades of protective levels are based on the action levels specified in the
air-monitoring procedures of the SSP. An increase or decrease in the potential for exposure
to hazardous materials necessitating a level of protection not specified in the SSP requires a
written amendment to the SSP approved by the Project Safety Officer (PSO), the SBU
Health and Safety Leader, and/or the Manager, Health and Safety, COR.

The four levels of protection that may be used by Malcolm Pirnie personnel are described
below. Selection criteria are presented for general guidance only: protection shall be tailored
to the site-specific contaminants and conditions.

a) Level A Protection

Level A shall be selected when the highest level of respiratory, skin, and eye protection is
required due to the presence in the air of high concentrations of hazardous materials, or
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the presence of contaminants highly toxic to the skin. Level A is also used when the
hazards are unknown, inadequately defined, or when Level B protection is not adequate.
Level A protection is extremely cumbersome and may be life- threatening due to heat
stress. Level A is generally appropriate in emergency response and rescue circumstances
not normally performed by Malcolm Pirnie personnel. For example, workers would use
Level A protection when entering a confined area to repair a leaking chlorine gas valve.

Selection Criteria - Use Level A when:

e Hazardous materials have been identified on-site that require the highest level of
respiratory, skin, and eye protection based on measured (or potentially) high
concentrations of hazardous vapors, gases, or particulate atmospheres that are
greater than levels determined to be "immediately dangerous to life or health"
(IDLH).

e Site operations or tasks present a high potential for splashing of, contact with, or
airborne exposure to substances highly toxic by skin absorption.

e Site operations or tasks to be conducted in confined or poorly ventilated areas
where there is potential for encountering highly toxic substances.

Personal Protective Equipment at Level A consists of:

e Pressure-demand, full-face, self-contained breathing apparatus (SCBA) or a
pressure-demand, supplied-air respirator / SCBA combination i.e., a dual-purpose
breathing apparatus (DPBA).

e Fully encapsulating suit with intrinsic gloves, booties, and polycarbonate lens.

e Inner chemical-resistant gloves (latex or vinyl surgical type).

e Overboots of appropriate chemical - resistant materials with steel toe and shank.
(The boots are worn over the intrinsic booties of the rubber suit, and the boots
themselves may be covered by disposable booties.)

Additional Equipment that may be required for a Level A entry:

Cooling vest/jacket

Disposable chemical-resistant booties (latex/butyl)
Coveralls

Cotton long underwear

Hard hat

Hearing Protection

Two-way radio communications (rated intrinsically safe)

b) Level B Protection
Level B shall be selected when the highest level of respiratory protection is required but a

degree of dermal protection lower than that afforded by Level A is acceptable. The
specific type of dermal protection may vary from site to site. A good quality, chemical-
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resistant, one-piece garment with taped wrists, ankles, and hood often provides adequate
dermal protection for splash or contact hazards on-site.

Level B is generally used in situations where respiratory hazards are difficult to evaluate.
Level B protection is cumbersome and may cause heat stress. Level B protection shall be
the minimum used during initial response or reconnaissance except when the respiratory
hazard has been evaluated and it is determined that a lower level of respiratory protection
is acceptable.

Selection Criteria; Use Level B when:

The type and concentration of airborne contaminants have been identified as those
requiring a high level of respiratory protection, but a lower level of skin
protection, for example, when specific airborne substances, present in IDLH
concentrations, do not present a severe skin contact/absorption hazard. Also when
atmospheres do not meet the criteria that would permit use of air-purifying
respirators.

Atmospheres contain less than 19.5 percent oxygen.

Site activities generate high concentrations of substances highly toxic by skin
absorption but skin contact with toxic substances is not likely.

When the air contaminants of concern do not have adequate warning properties of
breakthrough or there are no approved filter cartridges for Level C respiratory
protection.

When significant time will be spent in areas with contaminant concentrations at or
above occupational exposure limits.

Personal Protective Equipment at Level B consists of:

Pressure-demand, full-face SCBA or DPBA.

Chemical-resistant clothing, including disposable "Tyvek" coveralls, with or
without various coatings. Also, butyl rubber aprons, or neoprene, acid-resistant,
full body coveralls.

Inner chemical-resistant gloves (latex or vinyl surgical type.)

Outer chemical-resistant gloves (butyl, neoprene, Viton, or other appropriate
material.)

Neoprene rubber boots with steel toe and shank.

Emergency escape bottle with 5 - 15-minute air supply.

Additional Equipment that may be required for a Level B entry:
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Hearing protection
Two-way radio communications
Cooling vest/jacket.

c) Level C Protection

Level C protection is composed of dermal protection and an air- purifying respirator

(APR).

Level C shall be used only when the types and concentrations of airborne

substances are known, when the criteria for using APRs are met, and when skin exposure
is unlikely.

Use of this level is limited by the restrictions placed on the use of APRs in 29 CFR
1910.134 and ANSI Z88.2-1992. Air contaminants shall be measured and compared to
action levels specified in the SSP. Level C may be sufficiently cumbersome to cause heat

stress.

Selection Criteria; Use Level C when:

The type and concentration of airborne contaminants are known, an approved
respirator cartridge/canister is available that will remove the contaminants, and
the following criteria for use of APRs are met:

Oxygen content is equal to or greater than 19.5 percent.

Concentrations do not exceed the NIOSH-approved use levels for the respirator
and cartridge/canister.

Contaminants have obvious warning properties (e.g., contaminant can be detected
by odor, taste, or irritation at concentrations below its exposure limit).
Atmospheres are not IDLH.

Airborne contaminants are known and will be monitored throughout site
activities.

Site activities will not generate high airborne concentrations or liquid splashes or other
means of contact with substances highly toxic to the skin.

Personal Protective Equipment at Level C consists of:
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Additional Equipment that may be required for a Level C entry:

Coveralls.

Disposable chemical-resistant latex or butyl booties.
Cotton long underwear.

Hardhat.

Hearing protection.

Two-way radio communications.

d) Level D Protection

A work uniform providing minimal protection constitutes Level D protection. Level D
shall not be used in a hazardous atmosphere or environment. Level D will be used only
when there is no indication of a hazardous atmosphere, and the work tasks preclude
splashes, immersion, or other bodily contact with hazardous substances.

In situations where the possibility of a hazardous atmosphere exists, Level D is
permissible when prescribed by the SSP as long as monitoring indicates the continued
absence of a hazardous atmosphere. When hazardous atmospheres are detected, workers
in Level D shall upgrade their protection in accordance with instructions in the SSP.

Selection Criteria: Use Level D on:

e Sites where the SSP writer and reviewer have made a reasonable determination
that exposure to hazardous materials is unlikely.

e Sites where there is limited potential for exposure to hazardous materials, but
procedures for monitoring onsite air and upgrading the protection level or
evacuating the site have been established, and are being followed.

Personal Protective Equipment at Level D consists of:

e Coveralls (cotton or "Tyvek").
e Work boots with steel toe and shank.
e Safety glasses with side shields.

Additional Equipment that may be required for a Level D entry:

Inner and outer gloves.

Hardhat.

Hearing protection.

Emergency escape respirator (readily available onsite.)
Air-purifying respirator (readily available onsite.)
Aprons, boot covers.
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Appendix D Airborne Contaminant Action Levels for Selection of PPE Ensembles

Action Levels

Uncharacterized Airborne Vapors or Gases
Level D Background*

Level C Up to 5 ppm above background
Level B 5 ppm to 500 ppm above background

500 ppm to 1000 ppm above
background

Level A

* Off-site "clean" air measurement.

Characterized Gases, VVapors, Particulates**
Up to 50% of PEL, REL or TLV

Up to 25 times PEL, REL or TLV
UP to 500 times PEL, REL or TLV

Up to 1000 times PEL, REL or TLV

** Use mixture calculations
(% allowed = C,, PEL,)
if more than one contaminant is present

Oxygen Deficiency
Concentration

<19.5% O,
19.5% to 23.5% O,

>23.5% O,

Action Taken

Leave area. Reenter only with supplied-air
respirators.

Work may continue. Investigate changes from
21%.

Work must stop. Ventilate area before
returning.

Flammability
Concentration

< 10% of LEL

Action Taken

Work may continue. Consider toxicity
potential.

Work must stop. Ventilate area before

> 10% LEL .

returning.
Radiation

Intensity Action Taken

< 0.5 mR/hr Work may continue.
Work may continue. Continue to Monitor.

<1mR/hr Notify Corporate Health and Safety and
Corporate Health Physicist.

5 mR/hr Radiation work zone. Work must stop.

Appendix D



ALCO
IRNI PERSONAL PROTECTIVE EQUIPMENT

APPENDIX E

MINIMUM AND MAXIMUM DECONTAMINATION STATIONS AND
EQUIPMENT FOR PPE ENSEMBLE LEVELS B AND C



ALCO
IRNI PERSONAL PROTECTIVE EQUIPMENT

E-1 MAXIMUM DECONTAMINATION PROCEDURES FOR LEVEL B

Equipment Worn

This decontamination procedure outlined is the maximum number of decontamination stations

necessary for Malcolm Pirnie workers wearing the following protective clothing and equipment:
e one-piece, hooded chemical-resistant splash suit

SCBA

hard hat

chemical-resistant boots with steel toe and shank

boot covers

inner and outer gloves

taped joints between gloves, boots, and suit

DECONTAMINATION PROCEDURES

Station 1: Segregated Equipment Dump
Deposit equipment used on the site (tools, sampling devices and containers, monitoring
instruments, radios, clipboards, etc.) on plastic drop cloths or in different containers with plastic
liners. Each piece of equipment may be contaminated to a different degree; therefore, segregation
at the drop reduces the potential for contamination. Equipment needed:

e containers of various sizes

e plastic liners

e plastic drop cloths

Station 2: Suit, Boot Covers, and Glove Wash
Thoroughly wash and scrub fully encapsulating suit, outer boot covers, and gloves with a
decontamination solution or detergent-waste solution. Equipment needed:

e container (20 to 30 gallon)

e decontamination solution

e detergent-water solution

e two or three long-handled, soft-bristled scrub brushes

Station 3: Suit, Boot Covers, and Glove Rinse
Rinse off the decontamination solution from Station 2 using copious amounts of water. Repeat as
many times as necessary. Equipment needed:

e container (30 to 50 gallon) e water
e high-pressure spray unit and splash e two or three long-handled, soft-bristled
guard scrub brushes
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Station 4: Tape Removal
Remove tape around boots and gloves and deposit it in a container with a plastic liner.
Equ