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Mr. Huyck and Ms. Hinze,

SRS submits the Final Work Plan with Respond to Comments Matrix, redline word version, clean
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		Site Name (select one)		Atlas S-6

		Document Title		Work Plan 
Containerized/Hazardous, Toxic, and
Radioactive Waste (CON/HTRW) Site Closure

		PM		Harry R Hendler, NAE USACE

				NYSDEC Comments on Work Plan



		NYSDEC																Contractor

		Comment #		Commenter		Page Number		Section or Subsection or Figure or Table		Paragraph or Column or Row		Item or Bullet		Sentence or Line		Comment		Decision by Contractor (select one)		Response by Contractor

		1		NYSDEC				Table 1				Task 2				Please remove NYSDEC acceptance as a Performance Standard.		Concur w/Comment		NYSDEC acceptance has been removed in Table 1 as a Performance Standard.

		2		NYSDEC				2.1.2								Please note, based on online information available through Clinton County Real Property, the owner of the site is ADK Black Brook LLC.		Concur w/Comment		The propery owner in Section 2.1.2 has been changed to ADK Black Brook LLC.

		3		NYSDEC				3.2.3								Please consider sampling the silo water for pesticides.		Do Not Concur w/ Comment		Pesticides were not included in the preliminary Phase 1 assessment of the silo water.  Once results from the Phase 1 assessment are reviewed, Phase II activities may include sampling for pesticides.

		4		NYSDEC				3.4								Be advised, the Former Plattsburgh Atlas S-6 Site is not managed under the Petroleum Bulk Storage Program; therefore, the Closure Report should be in accordance with all applicable NYSDEC guidance and regulations.		Concur w/Comment		The sentence in Section 3.4 has been revised to remove the reference to the underground storage tank regulations.
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1


2


3


4


5


6


7


A


B


C


Site Name (select one)


Atlas S-6


Document Title


PM


Harry R Hendler, NAE USACE


NYSDEC Comments on Work Plan


Comment #


Commenter


Page Number


NYSDEC


Work Plan 


Containerized/Hazardous, Toxic, and


Radioactive Waste (CON/HTRW) Site Closure



Draft Final



Work Plan
Containerized/Hazardous, Toxic, and Radioactive Waste (CON/HTRW) Site Closure





Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York

Contract No: W912WJ-21-C-0020

October 185, 2021



Prepared for:

		[image: Generic-RedOnBlk]

		



		U.S. Army Corps of Engineers, New England District

696 Virginia Rd

Concord, Massachusetts 01742



		Prepared by: 

		



		Sustainment and Restoration Services, LLC

2152 Northwest Parkway, Suite J
Marietta, Georgia 30067







Accident Prevention Plan

Multi-Site Assessment and Vapor Migration Study

Naval Base Coronado, California



U.S. Army Corps of Engineers – New England District

Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York 

FUDS Property No. C02NY021101

Work Plan








SRS		i

September 2021	ii

W912WJ21C0020 Version: Draft



Table of Contents
1.0	Background Information	1
1.1	Contractor Information	1
1.2	Project Description	1
1.3	Location and Site Constraints	3
1.4	SRS Project Performance Objectives and Scope of Work	3
2.0	Project Organization and Responsibilities	5
2.1	USACE Project Delivery Team Members	5
2.1.1	Regulators	5
2.1.2	Stakeholders	5
2.1.3	SRS PDT Members	5
2.2	SRS Organizational Chart	6
2.3	Work Site Requirements	6
2.3.1	Safety	6
3.0	Work Scope	9
3.1	Laboratories	9
3.2	Field Tasks	9
3.2.1	Structural Evaluation/Drone Assessment	9
3.2.2	Groundwater Monitoring	9
3.2.3	Silo Water Sampling	10
3.2.4	Existing Monitoring Well Abandonment and Installation of Temporary Monitoring Wells	10
3.2.5	Waste Management	11
3.3	Data Management, Data Review, and Evaluation	11
3.3.1	Data Management	11
3.3.2	Data Review	11
3.3.3	Data Evaluation	11
3.4	Reporting	12
3.5	Preparation of QA/QC Reports/Forms	12
3.6	Working Hours	13
4.0	Management, Planning, and Reporting Requirements	14
4.1	Post Award Kick-Off Meeting/Teleconference	14
4.2	Training	14
4.3	Schedule	14
4.4	Data Management	14
4.5	Reporting	14
5.0	References	15


Figures

Figure 1		Site Location Map

Figure 2		Monitoring Well Location Map

Appendices

Appendix A	Project Schedule

Appendix B	NYSDEC Groundwater Monitoring Well Decommissioning Policy 




		Acronyms and Abbreviations



		ACM

		Asbestos-containing materials



		AIHA

		American Industrial Hygiene Association



		APP

		Accident Prevention Plan



		CIH

		Certified Industrial Hygienist



		CON/HTRW

		Containerized/ Hazardous, Toxic, and Radioactive Waste



		COR

		Contracting Officer’s Representative



		CSE

		confined space entry



		f/cc

		fibers per cubic centimeter



		FTL

		Field Team Leader



		FUDS

		Formerly Used Defense Site



		IDW

		Investigation-derived waste



		INPR

		Inventory Project Report



		MCL

		Maximum Contaminant Level



		MW

		Monitoring well



		NIOSH

		National Institutes of Occupational Safety and Health



		NYSDEC

		New York State Department of Environmental Conservation



		OSHA

		Occupational Safety and Health Administration



		PACM

		presumed asbestos containing materials



		PCB

		polychlorinated biphenyl



		PCM

		phase contrast microscopy



		PDT

		Project Delivery Team



		PM

		Project Manager



		PMP

		Project Management Plan



		PWS

		Performance Work Statement



		QA

		Quality assurance



		QC

		Quality control



		SAP

		Sampling and Analysis Plan



		SOP

		Standard operating procedure



		SRS

		Sustainment and Restoration Services, LLC



		SSHO

		Site Safety and Health Officer



		SSHP

		Site Safety and Health Plan



		SVOC

		semivolatile organic compound



		TCE

		trichloroethene



		TCLP

		Toxicity Characteristic Leaching Procedure



		TWA

		Time Weighted Average



		UFP-QAPP

		Uniform Federal Policy - Quality Assurance Project Plan



		USACE

		U.S. Army Corps of Engineers



		VOC

		volatile organic compound



		WMP

		Waste Management Plan
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[bookmark: _Toc84249770]Background Information

[bookmark: _Toc82528140][bookmark: _Toc84249771]Contractor Information

		Contractor:

		Sustainment and Restoration Services, LLC (SRS) 



		Contract Number:

		W912WJ-21-C-0020



		Project Name:

		Containerized/Hazardous, Toxic, and Radioactive Waste (CON/HTRW) 
Site Closure
Former Plattsburgh Atlas S-6 Site
Formerly Used Defense Site (FUDS) Property Number C02NY021101
Au Sable Forks, Black Brook, NY





[bookmark: _Toc82528141][bookmark: _Toc84249772]Project Description

[bookmark: _Toc22919991]Site S-6 is a former Atlas Missile site which was operated for approximately two years during the early 1960s. The United States Air Force conveyed the deactivated site to private entities in 1967. Ownership of the site was subsequently transferred to the town, and again re-transferred to private ownership (USACE, 2021).

The site is being investigated under the Defense Environmental Restoration Program for Formerly Used Defense Sites (DERP-FUDS) and consists of an underground former Atlas Missile Silo and associated facilities, four monitoring wells, and a former diesel-fuel underground storage tank (Figure 2).

The overall objective of achieving site closure for the Atlas S-6 site will be met by: 1) adequately addressing the five FUDS Inventory Project Report (INPR) activities that are necessary to remove the site from the FUDS program; and 2) obtaining New York State Department of Environmental Conservation (NYSDEC) regulatory concurrence and approval for Site Closure.

The remaining five FUDS INPR activities for this site are:

· INPR Activity 1. Sampling and testing of water in the silo; removal/disposal of contaminated silo water and steam cleaning of silo;

· INPR Activity 2. Removal and disposal of hydraulic tank and associated fluids that potentially leaked inside the silo;

· INPR Activity 3.  Reclosing of doors after the cleanup;

· INPR Activity 4. Removal and disposal of asbestos pipes insulation incidental to the silo cleanup; and

· INPR Activity 5. Perform one round of resampling and retesting of groundwater at the four existing monitoring well locations due to contaminants historically exceeding the Maximum Contaminant Level for trichloroethene (TCE) of 5 micrograms per liter.

Based on current site conditions and available data, several factors complicate the ability to safely execute and meet all technical objectives above. Therefore, SRS proposed a phased approach for fieldwork that is approved by U.S. Army Corps of Engineers (USACE) in order to collect the data necessary to make informed decisions to address the remaining INPR activities at a later time (e.g., data to assess treatment parameters during dewatering, if required), as discussed in Section 1.4. Tasks to be completed in the first phase are described in this section.

 Phase I – Initial Evaluation – This initial phase will include evaluation of silo safety conditions, including sample collection and testing of the silo water, and an evaluation of groundwater outside the silo.  Specific activities will include the following:

· Initial CIH Evaluation – SRS will provide a Certified Industrial Hygienist (CIH) to oversee the initial confined space entry (CSE) for the determination of whether a Permit-Required Confined Space (PRCS) exists. The CIH will verify that all policies and procedures for the initial entry and CSE assessment are in place in accordance with 1910.146 and EM 385-1-1 Section 34 requirements. If a PRCS is identified during the initial entry, then the CIH will identify the appropriate controls to eliminate the PRCS conditions, or levels of protection for working within the PRCS, and will ensure work is conducted in accordance with Occupational Safety and Health Administration (OSHA) and USACE standards.

· Asbestos Containing Materials (ACM) Survey – The CIH will also perform area air monitoring for asbestos fibers near the entry corridor of the silo, where damaged presumed asbestos containing materials (PACM) were identified and will be sampled for bulk analysis as part of the asbestos survey scope of work. The area air samples are intended to identify whether airborne asbestos fibers are present in this area above the OSHA 8-hour Time Weighted Average (TWA) of 0.1 fibers per cubic centimeter (f/cc), and the OSHA 15-minute Excursion Limit (EL) of 1.0 f/cc, while employees are utilizing the corridor for entry/egress to the silo interior. Area air samples will be analyzed by phase contrast microscopy (PCM) by a laboratory accredited by the American Industrial Hygiene Association (AIHA) with persons trained in accordance with National Institute of Occupational Safety and Health (NIOSH) Method 7400. 

· Structural Engineering Evaluation – A structural evaluation by a New York-licensed structural professional engineer will be performed concurrent to the ACM survey under the supervision of the CIH in order to determine the integrity of the silo to ensure site worker safety.  Prior to performing sustained work within the silo, a structural evaluation is needed to determine if the walls and ceiling of the silo, as well as accessible metal stairs and platforms, are sufficiently competent to allow for human entry and safe working conditions in the silo.  Structural evaluation will include the access entrance way, associated stairs, and uppermost metal grate platform above the current water level. The assessment will include an overall evaluation of structural conditions in the worker area and a recommended not-to-exceed load factor for metal grate platform and/or stairs within the silo where workers will need access to collect samples from the water column within the silo, as well as facilitate potential dewatering operations, if required at a later date. A preliminary letter report will be provided within seven days of the evaluation that will provide a determination if safe working conditions exist or not.  If determined safe structurally, work will proceed on the remaining items presented below.  A formal report will be provided within 30 days. 

· ACM Abatement – ACM abatement will be conducted prior to any additional activities being performed in the silo, if deemed necessary, to ensure worker safely based on the CIH evaluation and ACM survey.  Removal and disposal of asbestos pipe insulation will be conducted in accordance with an approved Asbestos Hazard Abatement Plan and will be performed by a certified asbestos contractor in the state of New York, who will perform ACM abatement activities in accordance with USACE, Federal, state, and local requirements.

· Submersible Drone Deployment – Once the initial CIH and structural engineering evaluations are completed and if conditions are found to be safe, a submersible drone will be deployed to provide a preliminary evaluation of conditions of the underwater portion of the silo without dewatering. The drone will augment the structural evaluation and obtain a visual inventory of structures and remaining equipment in the silo.  Most notably, this will be used as an attempt to assess the presence and condition of the potential hydraulic tank.

· Assessment of Silo Water – Once the initial CIH and structural engineering evaluations are completed and if conditions are found to be safe, sampling and testing of water in the silo (part of INPR Activity 1) will be conducted to assess silo water quality, which is needed to determine if dewatering and/or treatment of the silo water will be necessary.  

· Abandonment of Existing Wells and Installation of New Temporary Monitoring Wells – Based on the age of the existing monitoring wells and the conditions observed at the site walk, this approach will provide better quality assurance for groundwater sample integrity.

· Sampling and Analysis of Groundwater from Temporary Wells – One round of groundwater sampling and testing will be performed using the four temporary monitoring wells. The samples will be analyzed for volatile organic compounds (VOCs). 

[bookmark: _Toc84249773]Location and Site Constraints

The Atlas S-6 is a former missile silo site located at 641 Dry Bridge Road, Au Sable Forks, Black Brook, New York (Figure 1). It is approximately 34 miles south of the United States/Canada border and 16 miles west of the New York/Vermont border. Au Sable Forks is in the Adirondack physiographic province rugged highland region underlain by complex sequences of Precambrian igneous and metamorphic rocks. The nearest residential properties are located approximately 600 feet to the southwest and southeast of the site. The site is accessible, and USACE has an active request for entry.

[bookmark: _Toc449457821][bookmark: _Toc84249774]SRS Project Performance Objectives and Scope of Work

As previously stated, the objective of this project is to complete the closeout of the INPR activities listed above per the schedule outlined in Appendix A. The complete list of performance requirements to close out the INPR activities is provided in Table 1. However, in consideration of current site conditions and lack of data, Phase I work will include the following: 

· Preparation of planning documents: Accident Prevention Plan (APP), Project Management Plan (PMP), Sampling and Analysis Plan (SAP)/Uniform Federal Policy-Quality Assurance Project Plan (UFP-QAPP), Site Safety and Health Plan (SSHP), and Waste Management Plan (WMP) 

· Research

· Installation, replacement, and/or decommissioning of monitoring wells (MWs)

· Groundwater sampling

· Silo water quality assessment

· Investigation-derived waste (IDW) management

· Reporting

Table 1	SRS Phase I Performance Requirements

		Task

		Objectives

		Performance Standard



		[bookmark: _Hlk57811376]1

		Project management, Abbreviated APP for a site visit, PMP/schedule, and meetings/conference calls/communication

		USACE acceptance



		2

		SAP, QAPP, WMP, and SSHP

		USACE and New York State Department of Environmental Conservation (NYSDEC) acceptance (NYSDEC acceptance only of SSHP)



		3

		Research historical records and existing information and reporting

		USACE acceptance 



		4

		Abandonment and replacement of existing MWs with new temporary wells. 

		USACE acceptance



		5

		Silo water quality assessment (Activities prior to collecting silo water samples include initial CIH evaluation; ACM survey; ACM abatement if required; structural engineering evaluation; and submersible drone deployment/inspection) 

		USACE and NYSDEC acceptance



(Silo permitting, dewatering, treatment, and discharge not conducted in Phase I activities)



		6

		MW sampling and analysis

		USACE acceptance



		7

		Not applicable 

		(Steam cleaning, removal and disposal of tank/ fluids/asbestos/pipes, and closing of the doors not conducted during Phase I activities)



		8

		Closure Report

		USACE and NYSDEC acceptance



		9

		Site restoration

		USACE and Parcel Owner acceptance



		10

		IDW management

		USACE acceptance
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[bookmark: _Toc84249775]Project Organization and Responsibilities

[bookmark: _Toc84249776]USACE Project Delivery Team Members

A list of primary USACE Project Delivery Team (PDT) members is provided in the table below. Depending on requirements, additional PDT members for each discrete phase and effort at this site may be requested by the USACE Project Manager (PM) and/or the Contracting Officer’s Representative (COR) and assigned by the resource provider supervisory chain.

		Title

		Name

		Organization

		Telephone

		Supervisor



		PM/COR

		Harry Hendler

		USACE

		978.318.8179

		Gary Morin



		Senior Geologist

		Stephen Potts

		USACE

		978.318.8311

		Rose Schmidt



		Chemist

		Katherine Miller

		USACE

		978.318.8791

		Dion Lewis



		Biologist

		Mike Narcisi

		USACE

		978.318.8454

		Jay Mackay



		Geologist

		Olivia Beaulieu

		USACE

		978.318.8968

		Rose Schmidt







[bookmark: _Toc84249777]Regulators

		Title

		Name

		Email



		Assistant Engineer (Environmental), Division of Environmental Remediation

		Nicole Hinze

		Nicole.Hinze@dec.ny.gov



		Regional Hazardous Waste Engineer

		Brian Huyck

		brian.huyck@dec.ny.gov







[bookmark: _Toc84249778]Stakeholders

		Name

		Association to Site

		Telephone

		Email



		Dean Schneller

		ANDK Black Brook LLC

		518.647.8877

		dean@schnellerlaw.com







[bookmark: _Toc84249779]SRS PDT Members

		Title

		Name

		Organization

		Telephone

		Email



		Program Manager

		Michael Jones

		SRS

		678.355.5550

		mjones@oescgroup.com



		PM

		Jorge Sanchez

		SRS

		678.255.5538

		jsanchez@oescgroup.com



		Chemical Engineer

		Keely Meadows

		SRS

		678.778.7531

		kmeadows@oescgroup.com



		Senior Geologist / Quality Control Officer / Field Team Leader (FTL)

		James Griffin

		SRS

		303.770.6227

		jgriffin@oescgroup.com



		Senior Geologist / Site Safety and Health Officer (SSHO)

		Jerome Partap

		SRS

		678.727.3073

		jpartap@oescgroup.com










[bookmark: _Toc84249780]SRS Organizational Chart
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[bookmark: _Toc84249781]Work Site Requirements

[bookmark: _Toc84249782]Safety

The SRS PDT is dedicated to providing a safe and healthy work environment for all employees and customers. Practices will safeguard employees, the public, and customer operations. All accidents are preventable. An APP, which includes the SSHP, has been prepared for all work performed under this contract; the draft was submitted to USACE on September 16, 2021. All work will be conducted under the purview of a designated SSHO, who will have full stop-work authority. Safety is a top priority in work performance and so is maintaining an effective Corporate Injury and Illness Prevention Program. SRS is committed to maintaining good housekeeping and promoting safe work practices.

It is anticipated that Level D personal protective equipment, consisting of regular work clothes, steel-toed and steel-shank safety boots, hardhat, safety glasses, hearing protection, and hand protection (as appropriate) will be required. The designated Health and Safety Manager will monitor site health and safety and determine if site conditions require an increased level of personal protection. Any observed health and safety issues, such as a non-compliance or non-conformance occurrence or incident, will be documented by the SSHO and remedied.  Details of safety protocols are included in the SSHP.

If damage to Government property or injury to a person occurs on site, SRS will record and report to the COR or appropriate on-site point of contact within one hour, by telephone or other direct means, all available facts relating to each instance of damage or injury.
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[bookmark: _Toc84249783]Work Scope

[bookmark: _Toc84249784]Laboratories

Pace Analytical is the laboratory selected for this project for both soil and groundwater samples. As required by the Performance Work Statement (PWS), Pace Analytical is accredited as a Department of Defense Environmental Laboratory Accreditation Program Laboratory by the American Association for Laboratory Accreditation. Integrity of samples, prevention of contamination, general cleanliness, and order will be maintained.

[bookmark: _Toc84249785]Field Tasks

The objective of this project is to perform a phased approach to field work. The first phase (Phase 1) will include a Certified Industrial Hygienist (CIH) Survey, structural engineering evaluation, underwater structural evaluation using a submersible drone, collection of silo water samples, decommissioning of four existing MWs, installation of four new MWs, collection of groundwater samples from the newly installed wells, and characterizing and transporting/disposing of IDW. An asbestos-containing materials (ACM) survey, including material sampling, will also be performed by SRS Subcontractor Unyse. Their standard operating procedure (SOP) for asbestos sampling is included in Appendix D of the UFP QAPP, submitted to USACE on September 14, 2021.  Unyse will handle all sampling associated with the ACM survey and will submit an ACM Survey Report detailing their findings.  The SSHP, submitted under separate cover, contains information on asbestos hazards and abatement.   

[bookmark: _Toc84249786]Structural Evaluation/Drone Assessment

A structural evaluation by a New York-licensed professional structural engineer, in association with the SRS CIH, will be performed to determine the integrity of the silo and ensure site worker safety. The structural evaluation will include the access entrance way, associated stairs, and uppermost metal grate platform above the current water level. SRS subcontractor, Encorus, will also conduct a panoramic (i.e., 360 degree) visual inspection of the submerged portion of the silo using a submersible drone with adequate lighting to assess remaining structures within the silo and provide an inventory of remaining submerged equipment and structural components, as well as a general visual assessment of structural conditions.

[bookmark: _Toc84249787]Groundwater Monitoring

Due to the poor condition of existing MWs MW601, MW602, MW603, and MW604 (Figure 2), SRS will decommission these wells and install and develop four temporary wells to replace them. Boring log forms will be completed for the newly installed wells.  SRS will collect one round of groundwater samples from each of the four newly installed temporary wells during field activities. Each well will be properly developed and sampled for VOCs by SW846 8260C using low-flow sampling techniques to assess the presence and concentrations of TCE. If analytical results are above the MCL for TCE, additional sampling may be required.  Groundwater elevations will be recorded prior to sampling.

Groundwater sampling activities will be conducted in accordance with the SOPs found in Appendix B of the UFP-QAPP. Field forms for the sampling event can be found in the UFP-QAPP, Appendix A. Groundwater samples, including quality assurance (QA)/quality control (QC) samples, will be shipped to Pace Analytical for analysis. QA/QC samples will include one field duplicate, one matrix spike/matrix spike duplicate, one equipment blank, and one trip blank.

Equipment decontamination during groundwater sampling will follow the procedures outlined in the UFP‑QAPP. Liquid waste generated during well installation and sampling, including development, purge, and decontamination water, will be containerized in a poly tank or 55-gallon drums and disposed of offsite.   Details for waste handling procedures are presented below. 

[bookmark: _Toc84249788]Silo Water Sampling

Once the initial CIH and Structural Engineering evaluations are completed and if conditions are found to be safe, sampling and testing of water in the silo will be conducted to assess silo water quality, which is needed to define if dewatering and/or treatment of the silo water will be necessary.  A total of three discrete samples will be collected within the water column (one from the upper third, one from the middle third, and one from the bottom third) using a stainless steel bacon bomb or similar sampling device.  SRS will take field readings for water quality parameters, and the water samples will be shipped to Pace Analytical to be analyzed for VOCs by SW 8260C, semivolatile organic compounds (SVOCs) by SW 8270D, polychlorinated biphenyls (PCBs) by SW 8082A, Total Metals by SW 6020B, and asbestos by transmission electron microscopy.

[bookmark: _Toc84249789]Existing Monitoring Well Abandonment and Installation of Temporary Monitoring Wells

Prior to drilling activities, drillers will clear each boring of subsurface utilities using hand-auger or air-knife technologies. The locations will be marked and Dig Safely New York One Call will be notified (as required by statute) no more than 10 days prior and no less than 72 hours before intrusive activities. Applicable State of New York and/or local permits will be obtained, if necessary.

Existing Monitoring Well Abandonment

SRS’ drilling subcontractor will decommission four existing MWs during the Phase I activities in accordance with NYSDEC CP-43, Groundwater Monitoring Well Decommissioning Policy (Appendix B).  The three shallow wells (MW-602, MW-603, and MW-604) are constructed of 2-inch PVC. The deeper well (MW-601) is constructed of 4-inch PVC. 

Well abandonment will be conducted in accordance with NYSDEC groundwater MW decommissioning procedures. The subcontractor will complete all associated forms, if required. After extracting well materials or cutting off the tops of the well casing, the boreholes will be grouted using a standard grout mixture (i.e., a ratio of approximately 6 to 7 gallons of water per 94-pound bag of Portland cement and will weigh approximately 14 pounds per gallon) from the bottom to the top by means of a tremie.  Following grouting, the uppermost five feet of the borehole at the land surface will be filled with material physically similar to the natural soils. The surface of the borehole will be restored to the condition of the area surrounding the borehole. 

Installation of Temporary Monitoring Wells

Three temporary shallow wells will be installed by a licensed New York State-certified driller to a total depth of about 50 feet below ground surface as replacement wells for MW602, MW603, and MW604.  A sonic rig will be used to install temporary 1-inch wells with 10 feet of prepacked screen. Additional #1 sand pack will be placed to fill the void space to 2 feet above the well screen. The wells will be sealed with a 2-foot bentonite seal, followed by grouting to the surface. 

One temporary deep well will be installed by a licensed New York State-certified driller to a total depth of 200 feet below ground surface to replace MW601.  An air rotary rig with an air hammer will be used to drill down to a depth of approximately 200 feet. Once at depth, a temporary 1-inch well will be installed with 10 feet of prepacked screen and 190 feet of riser. Additional #1 sand pack will be placed to fill the void space to 2 feet above the well screen, and the well will be sealed with a 2-foot bentonite seal, followed by grouting to the surface.

The wells will be developed using methods designed to clear the boring and sand pack of fines, and establish a good hydraulic connection between the well and the aquifer. Water quality parameters including pH, temperature, specific conductance, dissolved oxygen, and turbidity will be monitored for stabilization and used as a basis for completion of development. 

Site Restoration

Following the conclusion of field sampling activities, disturbed land surfaces will be restored to match pre-existing grades and seeding (where warranted). Pre and post investigation conditions will be documented via photography.

[bookmark: _Toc84249790]Waste Management

Soil cuttings from temporary well installations will be containerized into drums. Development water from the newly installed wells and purge water from groundwater sampling will be containerized in drums or frac tanks separately.  This IDW will be sampled and analyzed for waste characterization purposes, including Toxicity Characteristic Leaching Procedure (TCLP)/total VOCs by SW 8260C, TCLP/total SVOCs by SW 8270D, TCLP/total Metals by SW 6010D/7470A, TCLP/total Pesticides by SW 8081B, TCLP/total Herbicides by SW 8151A, and PCBs by SW 8082A and staged onsite for disposal evaluation. SRS will coordinate with subcontractor Precision Environmental Services, Inc. of Ballston Spa, New York for the transportation and disposal of IDW at an approved transportation and off-site disposal facility.  The disposal facility will be identified and submitted to the USACE for approval prior to transportation. The WMP, which details containerization, characterization, and management of wastes, is included in the UFP-QAPP.  All bill-of-lading and waste manifests will be signed by a trained USACE representative appointed to sign on behalf of USACE. Waste profile sheets will be submitted to USACE no later than two weeks prior to scheduled shipment.

[bookmark: _Toc84249791]Data Management, Data Review, and Evaluation

[bookmark: _Toc84249792]Data Management

Field activities will be recorded in a project logbook, as applicable, and on the applicable logs provided in the UFP-QAPP. Site maps will be maintained and sample locations will be updated on the maps as necessary. 

[bookmark: _Toc84249793]Data Review

A three-step data review process (consisting of verification, validation, and usability assessment) will be employed to examine the collected data to verify that only scientifically sound data of known and documented quality are used in making environmental decisions. Worksheets #34 through #37 in the UFP-QAPP describe the process and criteria in detail.

Analytical data obtained during the project will be uploaded to FUDSChem.  The uploaded data will be validated by the SRS project chemist in accordance with the UFP-QAPP. Documentation of the data validation process and results will be provided in the project reports. 

[bookmark: _Toc84249794]Data Evaluation

Field data will be compiled from field logs and presented in tables listing the sampling details, field observations, and field parameter measurements. 

Data validation will be performed for the collected environmental, QA, and IDW samples. Data validation will include a review of the data to ensure correct test methods and to confirm acceptable holding times and sampling, analysis, and extraction dates. Groundwater samples and associated QA samples will be validated to Stage 2A through FUDSChem after finalization and successful upload of the e-QAPP into FUDSChem. The data will also be evaluated for accuracy, precision, representativeness, completeness, comparability, and sensitivity. A data validation report will be generated for each sample delivery group and included as part of each report. IDW data will also be uploaded into FUDSChem and will be automatically validated to Stage 2A. The data validation reports will summarize the results of the data validation using appropriate tables, will discuss any analytical problems encountered or identified, and will provide an assessment as to whether the data meets the data quality objectives specified in the UFP QAPP. Validation reports will be exported, signed, and uploaded into the FUDSChem library.

[bookmark: _Toc84249795]Reporting

SRS will prepare a Closure Report in accordance with applicable USACE, NYSDEC underground storage tank regulations, and U.S. Environmental Protection Agency guidance and regulations.  The report will include appendices with laboratory analytical reports, waste manifests, field forms and records, survey data, photographs, and other relevant documentation.  Site drawings will be of engineering quality with sufficient detail to show interrelationships of major features on the site map and will include north arrows, legends, and scales, as appropriate.  

The report will provide information on the nature and extent of contamination as well as the fate and transport of potential contaminants for groundwater and silo water.  The report will also describe the activities performed under the other tasks in the PWS to determine if further remedial action is necessary. The report will contain the necessary information to determine if there is any risk over target action levels so a decision can be made on whether further investigation is needed or if site closure can be obtained.  Reporting for TCE and other CERCLA contaminants (if found), will follow CERCLA regulatory requirements for reporting and may potentially lead to HTRW investigation.

[bookmark: _Toc84249796]Preparation of QA/QC Reports/Forms

As part of QA/QC process, internal QC reports and logs will be completed during execution of the field activities described in this plan. The following is a list of the QC reports and forms and their requirements: 

· Daily Report: Completed by the FTL daily. The FTL will complete the required QC forms for the operations and maintenance tasks and will complete the QC forms for the sampling tasks.

· Submittal Register: The project will maintain a submittal registry that will track submitted documents and will be updated by the PM. 

· Photo Log and Photos: A photo log will be kept, as needed, for any photos taken during the project period of performance. The FTL will be responsible for maintaining the pictures and updating the photo log. 

· Health and Safety Forms: Activity Hazard Analyses will be completed by the FTL for each new task. A Pre-Task Safety Plan will be prepared by the FTL each day that work is performed. Health and Safety forms are included in the SSHP. 

· Waste Tracking Log: A waste tracking log will be kept monthly, as needed, to track any transported waste from generation to disposal. 

· Rework Items List: A rework items list will be maintained monthly and attached to the last daily report of the month, if needed.  It will document any reworked items not corrected the same day discovered. This list will be maintained by the PM.

[bookmark: _Toc84249797]Working Hours

Work will be done Monday through Friday; and no work will be done on weekends or Government holidays without USACE approval.  No work will begin before 7:00 A.M. or end later than 5:00 P.M (site working hours).  
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[bookmark: _Toc84249798]Management, Planning, and Reporting Requirements

[bookmark: _Toc449457849][bookmark: _Toc449457850][bookmark: _Toc449457851][bookmark: _Toc448831082][bookmark: _Toc82528162][bookmark: _Toc84249799]Post Award Kick-Off Meeting/Teleconference

The post-award kick-off teleconference meeting was held on September 18, 2021.  SRS provided meeting minutes to the government.  

[bookmark: _Toc84249800]Training

All work conducted in performance of this contract will be accomplished by fully trained individuals in performance of their tasks.

All site personnel working with, handling, sampling, or otherwise in direct contact with potentially hazardous materials or waste will have completed the OSHA Hazardous Waste Operations and Emergency Response 40-Hour training, and/or other applicable training in accordance with 29 Code of Federal Regulations (CFR) 1910.120(e), and have a current 8-Hour Refresher training certification.

[bookmark: _Toc448831083][bookmark: _Toc82528163][bookmark: _Toc84249801]Schedule

A schedule is included as Appendix A and will be updated as specified in the PMP.

[bookmark: _Toc84249802]Data Management

Management of chemical analytical data is described in the companion UFP-QAPP.

[bookmark: _Toc84249803]Reporting

SRS will prepare the Closure Report as described in Section 3.4.  It will document the results of the field operations.  Hard copy reports will be on 8 ½ by 11 inch paper with any larger drawings folded to this size (in pockets if necessary).  A decimal paragraphing system will be used. 
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		Acronyms and Abbreviations



		ACM

		Asbestos-containing materials



		AIHA

		American Industrial Hygiene Association



		APP

		Accident Prevention Plan



		CIH

		Certified Industrial Hygienist



		CON/HTRW

		Containerized/ Hazardous, Toxic, and Radioactive Waste



		COR

		Contracting Officer’s Representative



		CSE

		confined space entry



		f/cc

		fibers per cubic centimeter



		FTL

		Field Team Leader



		FUDS

		Formerly Used Defense Site



		IDW

		Investigation-derived waste



		INPR

		Inventory Project Report



		MCL

		Maximum Contaminant Level



		MW

		Monitoring well



		NIOSH

		National Institutes of Occupational Safety and Health



		NYSDEC

		New York State Department of Environmental Conservation



		OSHA

		Occupational Safety and Health Administration



		PACM

		presumed asbestos containing materials



		PCB

		polychlorinated biphenyl



		PCM

		phase contrast microscopy



		PDT

		Project Delivery Team



		PM

		Project Manager



		PMP

		Project Management Plan



		PWS

		Performance Work Statement



		QA

		Quality assurance



		QC

		Quality control



		SAP

		Sampling and Analysis Plan



		SOP

		Standard operating procedure



		SRS

		Sustainment and Restoration Services, LLC



		SSHO

		Site Safety and Health Officer



		SSHP

		Site Safety and Health Plan



		SVOC

		semivolatile organic compound



		TCE

		trichloroethene



		TCLP

		Toxicity Characteristic Leaching Procedure



		TWA

		Time Weighted Average



		UFP-QAPP

		Uniform Federal Policy - Quality Assurance Project Plan



		USACE

		U.S. Army Corps of Engineers



		VOC

		volatile organic compound



		WMP

		Waste Management Plan
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[bookmark: _Toc85182880]Background Information

[bookmark: _Toc82528140][bookmark: _Toc85182881]Contractor Information

		Contractor:

		Sustainment and Restoration Services, LLC (SRS) 



		Contract Number:

		W912WJ-21-C-0020



		Project Name:

		Containerized/Hazardous, Toxic, and Radioactive Waste (CON/HTRW) 
Site Closure
Former Plattsburgh Atlas S-6 Site
Formerly Used Defense Site (FUDS) Property Number C02NY021101
Au Sable Forks, Black Brook, NY





[bookmark: _Toc82528141][bookmark: _Toc85182882]Project Description

[bookmark: _Toc22919991]Site S-6 is a former Atlas Missile site which was operated for approximately two years during the early 1960s. The United States Air Force conveyed the deactivated site to private entities in 1967. Ownership of the site was subsequently transferred to the town, and again re-transferred to private ownership (USACE, 2021).

The site is being investigated under the Defense Environmental Restoration Program for Formerly Used Defense Sites (DERP-FUDS) and consists of an underground former Atlas Missile Silo and associated facilities, four monitoring wells, and a former diesel-fuel underground storage tank (Figure 2).

The overall objective of achieving site closure for the Atlas S-6 site will be met by: 1) adequately addressing the five FUDS Inventory Project Report (INPR) activities that are necessary to remove the site from the FUDS program; and 2) obtaining New York State Department of Environmental Conservation (NYSDEC) regulatory concurrence and approval for Site Closure.

The remaining five FUDS INPR activities for this site are:

· INPR Activity 1. Sampling and testing of water in the silo; removal/disposal of contaminated silo water and steam cleaning of silo;

· INPR Activity 2. Removal and disposal of hydraulic tank and associated fluids that potentially leaked inside the silo;

· INPR Activity 3.  Reclosing of doors after the cleanup;

· INPR Activity 4. Removal and disposal of asbestos pipes insulation incidental to the silo cleanup; and

· INPR Activity 5. Perform one round of resampling and retesting of groundwater at the four existing monitoring well locations due to contaminants historically exceeding the Maximum Contaminant Level for trichloroethene (TCE) of 5 micrograms per liter.

Based on current site conditions and available data, several factors complicate the ability to safely execute and meet all technical objectives above. Therefore, SRS proposed a phased approach for fieldwork that is approved by U.S. Army Corps of Engineers (USACE) in order to collect the data necessary to make informed decisions to address the remaining INPR activities at a later time (e.g., data to assess treatment parameters during dewatering, if required), as discussed in Section 1.4. Tasks to be completed in the first phase are described in this section.

 Phase I – Initial Evaluation – This initial phase will include evaluation of silo safety conditions, including sample collection and testing of the silo water, and an evaluation of groundwater outside the silo.  Specific activities will include the following:

· Initial CIH Evaluation – SRS will provide a Certified Industrial Hygienist (CIH) to oversee the initial confined space entry (CSE) for the determination of whether a Permit-Required Confined Space (PRCS) exists. The CIH will verify that all policies and procedures for the initial entry and CSE assessment are in place in accordance with 1910.146 and EM 385-1-1 Section 34 requirements. If a PRCS is identified during the initial entry, then the CIH will identify the appropriate controls to eliminate the PRCS conditions, or levels of protection for working within the PRCS, and will ensure work is conducted in accordance with Occupational Safety and Health Administration (OSHA) and USACE standards.

· Asbestos Containing Materials (ACM) Survey – The CIH will also perform area air monitoring for asbestos fibers near the entry corridor of the silo, where damaged presumed asbestos containing materials (PACM) were identified and will be sampled for bulk analysis as part of the asbestos survey scope of work. The area air samples are intended to identify whether airborne asbestos fibers are present in this area above the OSHA 8-hour Time Weighted Average (TWA) of 0.1 fibers per cubic centimeter (f/cc), and the OSHA 15-minute Excursion Limit (EL) of 1.0 f/cc, while employees are utilizing the corridor for entry/egress to the silo interior. Area air samples will be analyzed by phase contrast microscopy (PCM) by a laboratory accredited by the American Industrial Hygiene Association (AIHA) with persons trained in accordance with National Institute of Occupational Safety and Health (NIOSH) Method 7400. 

· Structural Engineering Evaluation – A structural evaluation by a New York-licensed structural professional engineer will be performed concurrent to the ACM survey under the supervision of the CIH in order to determine the integrity of the silo to ensure site worker safety.  Prior to performing sustained work within the silo, a structural evaluation is needed to determine if the walls and ceiling of the silo, as well as accessible metal stairs and platforms, are sufficiently competent to allow for human entry and safe working conditions in the silo.  Structural evaluation will include the access entrance way, associated stairs, and uppermost metal grate platform above the current water level. The assessment will include an overall evaluation of structural conditions in the worker area and a recommended not-to-exceed load factor for metal grate platform and/or stairs within the silo where workers will need access to collect samples from the water column within the silo, as well as facilitate potential dewatering operations, if required at a later date. A preliminary letter report will be provided within seven days of the evaluation that will provide a determination if safe working conditions exist or not.  If determined safe structurally, work will proceed on the remaining items presented below.  A formal report will be provided within 30 days. 

· ACM Abatement – ACM abatement will be conducted prior to any additional activities being performed in the silo, if deemed necessary, to ensure worker safely based on the CIH evaluation and ACM survey.  Removal and disposal of asbestos pipe insulation will be conducted in accordance with an approved Asbestos Hazard Abatement Plan and will be performed by a certified asbestos contractor in the state of New York, who will perform ACM abatement activities in accordance with USACE, Federal, state, and local requirements.

· Submersible Drone Deployment – Once the initial CIH and structural engineering evaluations are completed and if conditions are found to be safe, a submersible drone will be deployed to provide a preliminary evaluation of conditions of the underwater portion of the silo without dewatering. The drone will augment the structural evaluation and obtain a visual inventory of structures and remaining equipment in the silo.  Most notably, this will be used as an attempt to assess the presence and condition of the potential hydraulic tank.

· Assessment of Silo Water – Once the initial CIH and structural engineering evaluations are completed and if conditions are found to be safe, sampling and testing of water in the silo (part of INPR Activity 1) will be conducted to assess silo water quality, which is needed to determine if dewatering and/or treatment of the silo water will be necessary.  

· Abandonment of Existing Wells and Installation of New Temporary Monitoring Wells – Based on the age of the existing monitoring wells and the conditions observed at the site walk, this approach will provide better quality assurance for groundwater sample integrity.

· Sampling and Analysis of Groundwater from Temporary Wells – One round of groundwater sampling and testing will be performed using the four temporary monitoring wells. The samples will be analyzed for volatile organic compounds (VOCs). 

[bookmark: _Toc85182883]Location and Site Constraints

The Atlas S-6 is a former missile silo site located at 641 Dry Bridge Road, Au Sable Forks, Black Brook, New York (Figure 1). It is approximately 34 miles south of the United States/Canada border and 16 miles west of the New York/Vermont border. Au Sable Forks is in the Adirondack physiographic province rugged highland region underlain by complex sequences of Precambrian igneous and metamorphic rocks. The nearest residential properties are located approximately 600 feet to the southwest and southeast of the site. The site is accessible, and USACE has an active request for entry.

[bookmark: _Toc449457821][bookmark: _Toc85182884]SRS Project Performance Objectives and Scope of Work

As previously stated, the objective of this project is to complete the closeout of the INPR activities listed above per the schedule outlined in Appendix A. The complete list of performance requirements to close out the INPR activities is provided in Table 1. However, in consideration of current site conditions and lack of data, Phase I work will include the following: 

· Preparation of planning documents: Accident Prevention Plan (APP), Project Management Plan (PMP), Sampling and Analysis Plan (SAP)/Uniform Federal Policy-Quality Assurance Project Plan (UFP-QAPP), Site Safety and Health Plan (SSHP), and Waste Management Plan (WMP) 

· Research

· Installation, replacement, and/or decommissioning of monitoring wells (MWs)

· Groundwater sampling

· Silo water quality assessment

· Investigation-derived waste (IDW) management

· Reporting

Table 1	SRS Phase I Performance Requirements

		Task

		Objectives

		Performance Standard



		[bookmark: _Hlk57811376]1

		Project management, Abbreviated APP for a site visit, PMP/schedule, and meetings/conference calls/communication

		USACE acceptance



		2

		SAP, QAPP, WMP, and SSHP

		USACE acceptance 



		3

		Research historical records and existing information and reporting

		USACE acceptance 



		4

		Abandonment and replacement of existing MWs with new temporary wells. 

		USACE acceptance



		5

		Silo water quality assessment (Activities prior to collecting silo water samples include initial CIH evaluation; ACM survey; ACM abatement if required; structural engineering evaluation; and submersible drone deployment/inspection) 

		USACE and NYSDEC acceptance



(Silo permitting, dewatering, treatment, and discharge not conducted in Phase I activities)



		6

		MW sampling and analysis

		USACE acceptance



		7

		Not applicable 

		(Steam cleaning, removal and disposal of tank/ fluids/asbestos/pipes, and closing of the doors not conducted during Phase I activities)



		8

		Closure Report

		USACE and NYSDEC acceptance



		9

		Site restoration

		USACE and Parcel Owner acceptance



		10

		IDW management

		USACE acceptance
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[bookmark: _Toc85182885]Project Organization and Responsibilities

[bookmark: _Toc85182886]USACE Project Delivery Team Members

A list of primary USACE Project Delivery Team (PDT) members is provided in the table below. Depending on requirements, additional PDT members for each discrete phase and effort at this site may be requested by the USACE Project Manager (PM) and/or the Contracting Officer’s Representative (COR) and assigned by the resource provider supervisory chain.

		Title

		Name

		Organization

		Telephone

		Supervisor



		PM/COR

		Harry Hendler

		USACE

		978.318.8179

		Gary Morin



		Senior Geologist

		Stephen Potts

		USACE

		978.318.8311

		Rose Schmidt



		Chemist

		Katherine Miller

		USACE

		978.318.8791

		Dion Lewis



		Biologist

		Mike Narcisi

		USACE

		978.318.8454

		Jay Mackay



		Geologist

		Olivia Beaulieu

		USACE

		978.318.8968

		Rose Schmidt







[bookmark: _Toc85182887]Regulators

		Title

		Name

		Email



		Assistant Engineer (Environmental), Division of Environmental Remediation

		Nicole Hinze

		Nicole.Hinze@dec.ny.gov



		Regional Hazardous Waste Engineer

		Brian Huyck

		brian.huyck@dec.ny.gov







[bookmark: _Toc85182888]Stakeholders

		Name

		Association to Site

		Telephone

		Email



		Dean Schneller

		ADK Black Brook LLC

		518.647.8877

		dean@schnellerlaw.com







[bookmark: _Toc85182889]SRS PDT Members

		Title

		Name

		Organization

		Telephone

		Email



		Program Manager

		Michael Jones

		SRS

		678.355.5550

		mjones@oescgroup.com



		PM

		Jorge Sanchez

		SRS

		678.255.5538

		jsanchez@oescgroup.com



		Chemical Engineer

		Keely Meadows

		SRS

		678.778.7531

		kmeadows@oescgroup.com



		Senior Geologist / Quality Control Officer / Field Team Leader (FTL)

		James Griffin

		SRS

		303.770.6227

		jgriffin@oescgroup.com



		Senior Geologist / Site Safety and Health Officer (SSHO)

		Jerome Partap

		SRS

		678.727.3073

		jpartap@oescgroup.com
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[bookmark: _Toc85182892]Safety

The SRS PDT is dedicated to providing a safe and healthy work environment for all employees and customers. Practices will safeguard employees, the public, and customer operations. All accidents are preventable. An APP, which includes the SSHP, has been prepared for all work performed under this contract; the draft was submitted to USACE on September 16, 2021. All work will be conducted under the purview of a designated SSHO, who will have full stop-work authority. Safety is a top priority in work performance and so is maintaining an effective Corporate Injury and Illness Prevention Program. SRS is committed to maintaining good housekeeping and promoting safe work practices.

It is anticipated that Level D personal protective equipment, consisting of regular work clothes, steel-toed and steel-shank safety boots, hardhat, safety glasses, hearing protection, and hand protection (as appropriate) will be required. The designated Health and Safety Manager will monitor site health and safety and determine if site conditions require an increased level of personal protection. Any observed health and safety issues, such as a non-compliance or non-conformance occurrence or incident, will be documented by the SSHO and remedied.  Details of safety protocols are included in the SSHP.

If damage to Government property or injury to a person occurs on site, SRS will record and report to the COR or appropriate on-site point of contact within one hour, by telephone or other direct means, all available facts relating to each instance of damage or injury.
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[bookmark: _Toc85182894]Laboratories

Pace Analytical is the laboratory selected for this project for both soil and groundwater samples. As required by the Performance Work Statement (PWS), Pace Analytical is accredited as a Department of Defense Environmental Laboratory Accreditation Program Laboratory by the American Association for Laboratory Accreditation. Integrity of samples, prevention of contamination, general cleanliness, and order will be maintained.

[bookmark: _Toc85182895]Field Tasks

The objective of this project is to perform a phased approach to field work. The first phase (Phase 1) will include a Certified Industrial Hygienist (CIH) Survey, structural engineering evaluation, underwater structural evaluation using a submersible drone, collection of silo water samples, decommissioning of four existing MWs, installation of four new MWs, collection of groundwater samples from the newly installed wells, and characterizing and transporting/disposing of IDW. An asbestos-containing materials (ACM) survey, including material sampling, will also be performed by SRS Subcontractor Unyse. Their standard operating procedure (SOP) for asbestos sampling is included in Appendix D of the UFP QAPP, submitted to USACE on September 14, 2021.  Unyse will handle all sampling associated with the ACM survey and will submit an ACM Survey Report detailing their findings.  The SSHP, submitted under separate cover, contains information on asbestos hazards and abatement.   

[bookmark: _Toc85182896]Structural Evaluation/Drone Assessment

A structural evaluation by a New York-licensed professional structural engineer, in association with the SRS CIH, will be performed to determine the integrity of the silo and ensure site worker safety. The structural evaluation will include the access entrance way, associated stairs, and uppermost metal grate platform above the current water level. SRS subcontractor, Encorus, will also conduct a panoramic (i.e., 360 degree) visual inspection of the submerged portion of the silo using a submersible drone with adequate lighting to assess remaining structures within the silo and provide an inventory of remaining submerged equipment and structural components, as well as a general visual assessment of structural conditions.

[bookmark: _Toc85182897]Groundwater Monitoring

Due to the poor condition of existing MWs MW601, MW602, MW603, and MW604 (Figure 2), SRS will decommission these wells and install and develop four temporary wells to replace them. Boring log forms will be completed for the newly installed wells.  SRS will collect one round of groundwater samples from each of the four newly installed temporary wells during field activities. Each well will be properly developed and sampled for VOCs by SW846 8260C using low-flow sampling techniques to assess the presence and concentrations of TCE. If analytical results are above the MCL for TCE, additional sampling may be required.  Groundwater elevations will be recorded prior to sampling.

Groundwater sampling activities will be conducted in accordance with the SOPs found in Appendix B of the UFP-QAPP. Field forms for the sampling event can be found in the UFP-QAPP, Appendix A. Groundwater samples, including quality assurance (QA)/quality control (QC) samples, will be shipped to Pace Analytical for analysis. QA/QC samples will include one field duplicate, one matrix spike/matrix spike duplicate, one equipment blank, and one trip blank.

Equipment decontamination during groundwater sampling will follow the procedures outlined in the UFP‑QAPP. Liquid waste generated during well installation and sampling, including development, purge, and decontamination water, will be containerized in a poly tank or 55-gallon drums and disposed of offsite.   Details for waste handling procedures are presented below. 

[bookmark: _Toc85182898]Silo Water Sampling

Once the initial CIH and Structural Engineering evaluations are completed and if conditions are found to be safe, sampling and testing of water in the silo will be conducted to assess silo water quality, which is needed to define if dewatering and/or treatment of the silo water will be necessary.  A total of three discrete samples will be collected within the water column (one from the upper third, one from the middle third, and one from the bottom third) using a stainless steel bacon bomb or similar sampling device.  SRS will take field readings for water quality parameters, and the water samples will be shipped to Pace Analytical to be analyzed for VOCs by SW 8260C, semivolatile organic compounds (SVOCs) by SW 8270D, polychlorinated biphenyls (PCBs) by SW 8082A, Total Metals by SW 6020B, and asbestos by transmission electron microscopy.

[bookmark: _Toc85182899]Existing Monitoring Well Abandonment and Installation of Temporary Monitoring Wells

Prior to drilling activities, drillers will clear each boring of subsurface utilities using hand-auger or air-knife technologies. The locations will be marked and Dig Safely New York One Call will be notified (as required by statute) no more than 10 days prior and no less than 72 hours before intrusive activities. Applicable State of New York and/or local permits will be obtained, if necessary.

Existing Monitoring Well Abandonment

SRS’ drilling subcontractor will decommission four existing MWs during the Phase I activities in accordance with NYSDEC CP-43, Groundwater Monitoring Well Decommissioning Policy (Appendix B).  The three shallow wells (MW-602, MW-603, and MW-604) are constructed of 2-inch PVC. The deeper well (MW-601) is constructed of 4-inch PVC. 

Well abandonment will be conducted in accordance with NYSDEC groundwater MW decommissioning procedures. The subcontractor will complete all associated forms, if required. After extracting well materials or cutting off the tops of the well casing, the boreholes will be grouted using a standard grout mixture (i.e., a ratio of approximately 6 to 7 gallons of water per 94-pound bag of Portland cement and will weigh approximately 14 pounds per gallon) from the bottom to the top by means of a tremie.  Following grouting, the uppermost five feet of the borehole at the land surface will be filled with material physically similar to the natural soils. The surface of the borehole will be restored to the condition of the area surrounding the borehole. 

Installation of Temporary Monitoring Wells

Three temporary shallow wells will be installed by a licensed New York State-certified driller to a total depth of about 50 feet below ground surface as replacement wells for MW602, MW603, and MW604.  A sonic rig will be used to install temporary 1-inch wells with 10 feet of prepacked screen. Additional #1 sand pack will be placed to fill the void space to 2 feet above the well screen. The wells will be sealed with a 2-foot bentonite seal, followed by grouting to the surface. 

One temporary deep well will be installed by a licensed New York State-certified driller to a total depth of 200 feet below ground surface to replace MW601.  An air rotary rig with an air hammer will be used to drill down to a depth of approximately 200 feet. Once at depth, a temporary 1-inch well will be installed with 10 feet of prepacked screen and 190 feet of riser. Additional #1 sand pack will be placed to fill the void space to 2 feet above the well screen, and the well will be sealed with a 2-foot bentonite seal, followed by grouting to the surface.

The wells will be developed using methods designed to clear the boring and sand pack of fines, and establish a good hydraulic connection between the well and the aquifer. Water quality parameters including pH, temperature, specific conductance, dissolved oxygen, and turbidity will be monitored for stabilization and used as a basis for completion of development. 

Site Restoration

Following the conclusion of field sampling activities, disturbed land surfaces will be restored to match pre-existing grades and seeding (where warranted). Pre and post investigation conditions will be documented via photography.

[bookmark: _Toc85182900]Waste Management

Soil cuttings from temporary well installations will be containerized into drums. Development water from the newly installed wells and purge water from groundwater sampling will be containerized in drums or frac tanks separately.  This IDW will be sampled and analyzed for waste characterization purposes, including Toxicity Characteristic Leaching Procedure (TCLP)/total VOCs by SW 8260C, TCLP/total SVOCs by SW 8270D, TCLP/total Metals by SW 6010D/7470A, TCLP/total Pesticides by SW 8081B, TCLP/total Herbicides by SW 8151A, and PCBs by SW 8082A and staged onsite for disposal evaluation. SRS will coordinate with subcontractor Precision Environmental Services, Inc. of Ballston Spa, New York for the transportation and disposal of IDW at an approved transportation and off-site disposal facility.  The disposal facility will be identified and submitted to the USACE for approval prior to transportation. The WMP, which details containerization, characterization, and management of wastes, is included in the UFP-QAPP.  All bill-of-lading and waste manifests will be signed by a trained USACE representative appointed to sign on behalf of USACE. Waste profile sheets will be submitted to USACE no later than two weeks prior to scheduled shipment.

[bookmark: _Toc85182901]Data Management, Data Review, and Evaluation

[bookmark: _Toc85182902]Data Management

Field activities will be recorded in a project logbook, as applicable, and on the applicable logs provided in the UFP-QAPP. Site maps will be maintained and sample locations will be updated on the maps as necessary. 

[bookmark: _Toc85182903]Data Review

A three-step data review process (consisting of verification, validation, and usability assessment) will be employed to examine the collected data to verify that only scientifically sound data of known and documented quality are used in making environmental decisions. Worksheets #34 through #37 in the UFP-QAPP describe the process and criteria in detail.

Analytical data obtained during the project will be uploaded to FUDSChem.  The uploaded data will be validated by the SRS project chemist in accordance with the UFP-QAPP. Documentation of the data validation process and results will be provided in the project reports. 

[bookmark: _Toc85182904]Data Evaluation

Field data will be compiled from field logs and presented in tables listing the sampling details, field observations, and field parameter measurements. 

Data validation will be performed for the collected environmental, QA, and IDW samples. Data validation will include a review of the data to ensure correct test methods and to confirm acceptable holding times and sampling, analysis, and extraction dates. Groundwater samples and associated QA samples will be validated to Stage 2A through FUDSChem after finalization and successful upload of the e-QAPP into FUDSChem. The data will also be evaluated for accuracy, precision, representativeness, completeness, comparability, and sensitivity. A data validation report will be generated for each sample delivery group and included as part of each report. IDW data will also be uploaded into FUDSChem and will be automatically validated to Stage 2A. The data validation reports will summarize the results of the data validation using appropriate tables, will discuss any analytical problems encountered or identified, and will provide an assessment as to whether the data meets the data quality objectives specified in the UFP QAPP. Validation reports will be exported, signed, and uploaded into the FUDSChem library.

[bookmark: _Toc85182905]Reporting

SRS will prepare a Closure Report in accordance with applicable USACE, NYSDEC , and U.S. Environmental Protection Agency guidance and regulations.  The report will include appendices with laboratory analytical reports, waste manifests, field forms and records, survey data, photographs, and other relevant documentation.  Site drawings will be of engineering quality with sufficient detail to show interrelationships of major features on the site map and will include north arrows, legends, and scales, as appropriate.  

The report will provide information on the nature and extent of contamination as well as the fate and transport of potential contaminants for groundwater and silo water.  The report will also describe the activities performed under the other tasks in the PWS to determine if further remedial action is necessary. The report will contain the necessary information to determine if there is any risk over target action levels so a decision can be made on whether further investigation is needed or if site closure can be obtained.  Reporting for TCE and other CERCLA contaminants (if found), will follow CERCLA regulatory requirements for reporting and may potentially lead to HTRW investigation.

[bookmark: _Toc85182906]Preparation of QA/QC Reports/Forms

As part of QA/QC process, internal QC reports and logs will be completed during execution of the field activities described in this plan. The following is a list of the QC reports and forms and their requirements: 

· Daily Report: Completed by the FTL daily. The FTL will complete the required QC forms for the operations and maintenance tasks and will complete the QC forms for the sampling tasks.

· Submittal Register: The project will maintain a submittal registry that will track submitted documents and will be updated by the PM. 

· Photo Log and Photos: A photo log will be kept, as needed, for any photos taken during the project period of performance. The FTL will be responsible for maintaining the pictures and updating the photo log. 

· Health and Safety Forms: Activity Hazard Analyses will be completed by the FTL for each new task. A Pre-Task Safety Plan will be prepared by the FTL each day that work is performed. Health and Safety forms are included in the SSHP. 

· Waste Tracking Log: A waste tracking log will be kept monthly, as needed, to track any transported waste from generation to disposal. 

· Rework Items List: A rework items list will be maintained monthly and attached to the last daily report of the month, if needed.  It will document any reworked items not corrected the same day discovered. This list will be maintained by the PM.

[bookmark: _Toc85182907]Working Hours

Work will be done Monday through Friday; and no work will be done on weekends or Government holidays without USACE approval.  No work will begin before 7:00 A.M. or end later than 5:00 P.M (site working hours).  
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[bookmark: _Toc85182908]Management, Planning, and Reporting Requirements

[bookmark: _Toc449457849][bookmark: _Toc449457850][bookmark: _Toc449457851][bookmark: _Toc448831082][bookmark: _Toc82528162][bookmark: _Toc85182909]Post Award Kick-Off Meeting/Teleconference

The post-award kick-off teleconference meeting was held on September 18, 2021.  SRS provided meeting minutes to the government.  

[bookmark: _Toc85182910]Training

All work conducted in performance of this contract will be accomplished by fully trained individuals in performance of their tasks.

All site personnel working with, handling, sampling, or otherwise in direct contact with potentially hazardous materials or waste will have completed the OSHA Hazardous Waste Operations and Emergency Response 40-Hour training, and/or other applicable training in accordance with 29 Code of Federal Regulations (CFR) 1910.120(e), and have a current 8-Hour Refresher training certification.

[bookmark: _Toc448831083][bookmark: _Toc82528163][bookmark: _Toc85182911]Schedule

A schedule is included as Appendix A and will be updated as specified in the PMP.

[bookmark: _Toc85182912]Data Management

Management of chemical analytical data is described in the companion UFP-QAPP.

[bookmark: _Toc85182913]Reporting

SRS will prepare the Closure Report as described in Section 3.4.  It will document the results of the field operations.  Hard copy reports will be on 8 ½ by 11 inch paper with any larger drawings folded to this size (in pockets if necessary).  A decimal paragraphing system will be used. 
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ACM Asbestos-containing materials
AIHA American Industrial Hygiene Association
APP Accident Prevention Plan
CIH Certified Industrial Hygienist
CON/HTRW Containerized/ Hazardous, Toxic, and Radioactive Waste
COR Contracting Officer’s Representative
CSE confined space entry
f/cc fibers per cubic centimeter
FTL Field Team Leader
FUDS Formerly Used Defense Site
IDW Investigation-derived waste
INPR Inventory Project Report
MCL Maximum Contaminant Level
MW Monitoring well
NIOSH National Institutes of Occupational Safety and Health
NYSDEC New York State Department of Environmental Conservation
OSHA Occupational Safety and Health Administration
PACM presumed asbestos containing materials
PCB polychlorinated biphenyl
PCM phase contrast microscopy
PDT Project Delivery Team
PM Project Manager
PMP Project Management Plan
PWS Performance Work Statement
QA Quality assurance
QC Quality control
SAP Sampling and Analysis Plan
SOP Standard operating procedure
SRS Sustainment and Restoration Services, LLC
SSHO Site Safety and Health Officer
SSHP Site Safety and Health Plan
SvoC semivolatile organic compound
TCE trichloroethene
TCLP Toxicity Characteristic Leaching Procedure
TWA Time Weighted Average
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1.0 Background Information

1.1 Contractor Information

Contractor: Sustainment and Restoration Services, LLC (SRS)

Contract Number: W912WJ-21-C-0020

Project Name: Containerized/Hazardous, Toxic, and Radioactive Waste (CON/HTRW)
Site Closure

Former Plattsburgh Atlas S-6 Site
Formerly Used Defense Site (FUDS) Property Number CO2NY021101
Au Sable Forks, Black Brook, NY

1.2 Project Description

Site S-6 is a former Atlas Missile site which was operated for approximately two years during the early
1960s. The United States Air Force conveyed the deactivated site to private entities in 1967. Ownership
of the site was subsequently transferred to the town, and again re-transferred to private ownership
(USACE, 2021).

The site is being investigated under the Defense Environmental Restoration Program for Formerly Used
Defense Sites (DERP-FUDS) and consists of an underground former Atlas Missile Silo and associated
facilities, four monitoring wells, and a former diesel-fuel underground storage tank (Figure 2).

The overall objective of achieving site closure for the Atlas S-6 site will be met by: 1) adequately
addressing the five FUDS Inventory Project Report (INPR) activities that are necessary to remove the site
from the FUDS program; and 2) obtaining New York State Department of Environmental Conservation
(NYSDEC) regulatory concurrence and approval for Site Closure.

The remaining five FUDS INPR activities for this site are:

e INPR Activity 1. Sampling and testing of water in the silo; removal/disposal of contaminated
silo water and steam cleaning of silo;

o INPR Activity 2. Removal and disposal of hydraulic tank and associated fluids that potentially
leaked inside the silo;

o INPR Activity 3. Reclosing of doors after the cleanup;

o INPR Activity 4. Removal and disposal of asbestos pipes insulation incidental to the silo
cleanup; and

o INPR Activity 5. Perform one round of resampling and retesting of groundwater at the four
existing monitoring well locations due to contaminants historically exceeding the Maximum
Contaminant Level for trichloroethene (TCE) of 5 micrograms per liter.

Based on current site conditions and available data, several factors complicate the ability to safely
execute and meet all technical objectives above. Therefore, SRS proposed a phased approach for
fieldwork that is approved by U.S. Army Corps of Engineers (USACE) in order to collect the data
necessary to make informed decisions to address the remaining INPR activities at a later time (e.g.,
data to assess treatment parameters during dewatering, if required), as discussed in Section 1.4.
Tasks to be completed in the first phase are described in this section.

October 2021 1
W912WJ21C0020 Version: Final





U.S. Army Corps of Engineers — New England District
Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York

FUDS Property No. CO2NY021101

Work Plan

Phase | - Initial Evaluation — This initial phase will include evaluation of silo safety conditions, including

sample collection and testing of the silo water, and an evaluation of groundwater outside the silo. Specific

activities will include the following:

Initial CIH Evaluation — SRS will provide a Certified Industrial Hygienist (CIH) to oversee the
initial confined space entry (CSE) for the determination of whether a Permit-Required
Confined Space (PRCS) exists. The CIH will verify that all policies and procedures for the initial
entry and CSE assessment are in place in accordance with 1910.146 and EM 385-1-1 Section
34 requirements. If a PRCS is identified during the initial entry, then the CIH will identify the
appropriate controls to eliminate the PRCS conditions, or levels of protection for working
within the PRCS, and will ensure work is conducted in accordance with Occupational Safety
and Health Administration (OSHA) and USACE standards.

Asbestos Containing Materials (ACM) Survey — The CIH will also perform area air monitoring
for asbestos fibers near the entry corridor of the silo, where damaged presumed asbestos
containing materials (PACM) were identified and will be sampled for bulk analysis as part of
the asbestos survey scope of work. The area air samples are intended to identify whether
airborne asbestos fibers are present in this area above the OSHA 8-hour Time Weighted
Average (TWA) of 0.1 fibers per cubic centimeter (f/cc), and the OSHA 15-minute Excursion
Limit (EL) of 1.0 f/cc, while employees are utilizing the corridor for entry/egress to the silo
interior. Area air samples will be analyzed by phase contrast microscopy (PCM) by a
laboratory accredited by the American Industrial Hygiene Association (AIHA) with persons
trained in accordance with National Institute of Occupational Safety and Health (NIOSH)
Method 7400.

Structural Engineering Evaluation — A structural evaluation by a New York-licensed structural
professional engineer will be performed concurrent to the ACM survey under the supervision
of the CIH in order to determine the integrity of the silo to ensure site worker safety. Prior to
performing sustained work within the silo, a structural evaluation is needed to determine if
the walls and ceiling of the silo, as well as accessible metal stairs and platforms, are
sufficiently competent to allow for human entry and safe working conditions in the silo.
Structural evaluation will include the access entrance way, associated stairs, and uppermost
metal grate platform above the current water level. The assessment will include an overall
evaluation of structural conditions in the worker area and a recommended not-to-exceed load
factor for metal grate platform and/or stairs within the silo where workers will need access to
collect samples from the water column within the silo, as well as facilitate potential
dewatering operations, if required at a later date. A preliminary letter report will be provided
within seven days of the evaluation that will provide a determination if safe working
conditions exist or not. If determined safe structurally, work will proceed on the remaining
items presented below. A formal report will be provided within 30 days.

ACM Abatement — ACM abatement will be conducted prior to any additional activities being
performed in the silo, if deemed necessary, to ensure worker safely based on the CIH
evaluation and ACM survey. Removal and disposal of asbestos pipe insulation will be
conducted in accordance with an approved Asbestos Hazard Abatement Plan and will be
performed by a certified asbestos contractor in the state of New York, who will perform ACM
abatement activities in accordance with USACE, Federal, state, and local requirements.

Submersible Drone Deployment — Once the initial CIH and structural engineering evaluations
are completed and if conditions are found to be safe, a submersible drone will be deployed to
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provide a preliminary evaluation of conditions of the underwater portion of the silo without
dewatering. The drone will augment the structural evaluation and obtain a visual inventory of
structures and remaining equipment in the silo. Most notably, this will be used as an attempt
to assess the presence and condition of the potential hydraulic tank.

o Assessment of Silo Water — Once the initial CIH and structural engineering evaluations are
completed and if conditions are found to be safe, sampling and testing of water in the silo
(part of INPR Activity 1) will be conducted to assess silo water quality, which is needed to
determine if dewatering and/or treatment of the silo water will be necessary.

e Abandonment of Existing Wells and Installation of New Temporary Monitoring Wells —
Based on the age of the existing monitoring wells and the conditions observed at the site
walk, this approach will provide better quality assurance for groundwater sample integrity.

o Sampling and Analysis of Groundwater from Temporary Wells — One round of groundwater
sampling and testing will be performed using the four temporary monitoring wells. The
samples will be analyzed for volatile organic compounds (VOCs).

1.3 Location and Site Constraints

The Atlas S-6 is a former missile silo site located at 641 Dry Bridge Road, Au Sable Forks, Black Brook,
New York (Figure 1). It is approximately 34 miles south of the United States/Canada border and 16 miles
west of the New York/Vermont border. Au Sable Forks is in the Adirondack physiographic province
rugged highland region underlain by complex sequences of Precambrian igneous and metamorphic
rocks. The nearest residential properties are located approximately 600 feet to the southwest and
southeast of the site. The site is accessible, and USACE has an active request for entry.

1.4 SRS Project Performance Objectives and Scope of Work

As previously stated, the objective of this project is to complete the closeout of the INPR activities listed
above per the schedule outlined in Appendix A. The complete list of performance requirements to close
out the INPR activities is provided in Table 1. However, in consideration of current site conditions and
lack of data, Phase | work will include the following:

e Preparation of planning documents: Accident Prevention Plan (APP), Project Management
Plan (PMP), Sampling and Analysis Plan (SAP)/Uniform Federal Policy-Quality Assurance
Project Plan (UFP-QAPP), Site Safety and Health Plan (SSHP), and Waste Management Plan
(WMP)

e Research

e Installation, replacement, and/or decommissioning of monitoring wells (MWs)
e Groundwater sampling

e Silo water quality assessment

e Investigation-derived waste (IDW) management

e Reporting
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Table 1 SRS Phase | Performance Requirements

Task Objectives

Performance Standard

Project management, Abbreviated APP for a site
1 visit, PMP/schedule, and meetings/conference
calls/communication

USACE acceptance

2 | SAP, QAPP, WMP, and SSHP

USACE acceptance

Research historical records and existing
information and reporting

USACE acceptance

Abandonment and replacement of existing MWs
with new temporary wells.

USACE acceptance

Silo water quality assessment (Activities prior to
collecting silo water samples include initial CIH
5 evaluation; ACM survey; ACM abatement if
required; structural engineering evaluation; and
submersible drone deployment/inspection)

USACE and NYSDEC acceptance

(Silo permitting, dewatering, treatment,
and discharge not conducted in Phase |
activities)

6 MW sampling and analysis

USACE acceptance

7 Not applicable

(Steam cleaning, removal and disposal of
tank/ fluids/asbestos/pipes, and closing of
the doors not conducted during Phase |
activities)

8 | Closure Report

USACE and NYSDEC acceptance

9 Site restoration

USACE and Parcel Owner acceptance

10 | IDW management

USACE acceptance
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2.0 Project Organization and Responsibilities

2.1 USACE Project Delivery Team Members
A list of primary USACE Project Delivery Team (PDT) members is provided in the table below. Depending
on requirements, additional PDT members for each discrete phase and effort at this site may be requested
by the USACE Project Manager (PM) and/or the Contracting Officer’s Representative (COR) and assigned
by the resource provider supervisory chain.

Title Name Organization Telephone Supervisor
PM/COR Harry Hendler USACE 978.318.8179 Gary Morin
Senior Geologist Stephen Potts USACE 978.318.8311 Rose Schmidt
Chemist Katherine Miller USACE 978.318.8791 Dion Lewis
Biologist Mike Narcisi USACE 978.318.8454 Jay Mackay
Geologist Olivia Beaulieu USACE 978.318.8968 Rose Schmidt
2.1.1 Regulators
Title Name Email
A55|st§nt Engineer (EnV|r9nmental), Division Nicole Hinze Nicole.Hinze@dec.ny.gov
of Environmental Remediation
Regional Hazardous Waste Engineer Brian Huyck brian.huyck@dec.ny.gov
2.1.2 Stakeholders
Name Association to Site Telephone Email

Dean Schneller

ADK Black Brook LLC

518.647.8877

dean@schnellerlaw.com

2.1.3 SRS PDT Members

Title Name Organization Telephone Email

Program Manager Michael Jones SRS 678.355.5550 mjones@oescgroup.com
PM Jorge Sanchez SRS 678.255.5538 jsanchez@oescgroup.com
Chemical Engineer Keely Meadows SRS 678.778.7531 kmeadows@oescgroup.com
Senior Geologist /
Quality Control Officer / | James Griffin SRS 303.770.6227 jgriffin@oescgroup.com
Field Team Leader (FTL)
Senior Geologist / Site
Safety and Health Jerome Partap SRS 678.727.3073 jpartap@oescgroup.com
Officer (SSHO)
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2.2 SRS Organizational Chart

U.S. Army Corps of Engineers
New England District

Project Manager

Harry R. Hendler

Program Manager Project Manager

Operations Manager

Jacques Marcillac, CPG

Corporate Contracts Manager

Michael Jones Jorge Sanchez

Project Personnel

Senior Geologist

James Griffin, PG, CHMM

Field Sampling and Monitoring

Chemist / Toxicologist

Keely Meadows

FTL/QCO

James Griffin, PG, CHIM

Subcontractors / Vendors

Pace Analytical Laboratories

Encorus Group
iross | s
Enviroserve
Precision Jerome Partap

2.3 Work Site Requirements
2.3.1 Safety

Jeffrey Stofiel

Corporate Health & Safety Manager

Brennan Johnson, CIH, CSP

Corporate QC Manager

Matt Van Beek, PE

----- Line of Communication
= | ine of Reporting

Atias §-6_Org Chart_10-2021

The SRS PDT is dedicated to providing a safe and healthy work environment for all employees and
customers. Practices will safeguard employees, the public, and customer operations. All accidents are
preventable. An APP, which includes the SSHP, has been prepared for all work performed under this
contract; the draft was submitted to USACE on September 16, 2021. All work will be conducted under
the purview of a designated SSHO, who will have full stop-work authority. Safety is a top priority in
work performance and so is maintaining an effective Corporate Injury and Iliness Prevention Program.
SRS is committed to maintaining good housekeeping and promoting safe work practices.

It is anticipated that Level D personal protective equipment, consisting of regular work clothes, steel-
toed and steel-shank safety boots, hardhat, safety glasses, hearing protection, and hand protection (as
appropriate) will be required. The designated Health and Safety Manager will monitor site health and
safety and determine if site conditions require an increased level of personal protection. Any
observed health and safety issues, such as a non-compliance or non-conformance occurrence or
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incident, will be documented by the SSHO and remedied. Details of safety protocols are included in
the SSHP.

If damage to Government property or injury to a person occurs on site, SRS will record and report to
the COR or appropriate on-site point of contact within one hour, by telephone or other direct means,
all available facts relating to each instance of damage or injury.
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3.0 Work Scope

3.1 Laboratories

Pace Analytical is the laboratory selected for this project for both soil and groundwater samples. As
required by the Performance Work Statement (PWS), Pace Analytical is accredited as a Department of
Defense Environmental Laboratory Accreditation Program Laboratory by the American Association for
Laboratory Accreditation. Integrity of samples, prevention of contamination, general cleanliness, and
order will be maintained.

3.2 Field Tasks

The objective of this project is to perform a phased approach to field work. The first phase (Phase 1) will
include a Certified Industrial Hygienist (CIH) Survey, structural engineering evaluation, underwater
structural evaluation using a submersible drone, collection of silo water samples, decommissioning of
four existing MWs, installation of four new MWs, collection of groundwater samples from the newly
installed wells, and characterizing and transporting/disposing of IDW. An asbestos-containing materials
(ACM) survey, including material sampling, will also be performed by SRS Subcontractor Unyse. Their
standard operating procedure (SOP) for asbestos sampling is included in Appendix D of the UFP QAPP,
submitted to USACE on September 14, 2021. Unyse will handle all sampling associated with the ACM
survey and will submit an ACM Survey Report detailing their findings. The SSHP, submitted under
separate cover, contains information on asbestos hazards and abatement.

3.2.1 Structural Evaluation/Drone Assessment

A structural evaluation by a New York-licensed professional structural engineer, in association with the
SRS CIH, will be performed to determine the integrity of the silo and ensure site worker safety. The
structural evaluation will include the access entrance way, associated stairs, and uppermost metal grate
platform above the current water level. SRS subcontractor, Encorus, will also conduct a panoramic (i.e.,
360 degree) visual inspection of the submerged portion of the silo using a submersible drone with
adequate lighting to assess remaining structures within the silo and provide an inventory of remaining
submerged equipment and structural components, as well as a general visual assessment of structural
conditions.

3.2.2 Groundwater Monitoring

Due to the poor condition of existing MWs MW601, MW602, MW603, and MW604 (Figure 2), SRS will
decommission these wells and install and develop four temporary wells to replace them. Boring log
forms will be completed for the newly installed wells. SRS will collect one round of groundwater
samples from each of the four newly installed temporary wells during field activities. Each well will be
properly developed and sampled for VOCs by SW846 8260C using low-flow sampling techniques to
assess the presence and concentrations of TCE. If analytical results are above the MCL for TCE,
additional sampling may be required. Groundwater elevations will be recorded prior to sampling.

Groundwater sampling activities will be conducted in accordance with the SOPs found in Appendix B of
the UFP-QAPP. Field forms for the sampling event can be found in the UFP-QAPP, Appendix A.
Groundwater samples, including quality assurance (QA)/quality control (QC) samples, will be shipped to
Pace Analytical for analysis. QA/QC samples will include one field duplicate, one matrix spike/matrix
spike duplicate, one equipment blank, and one trip blank.

Equipment decontamination during groundwater sampling will follow the procedures outlined in the
UFP-QAPP. Liquid waste generated during well installation and sampling, including development, purge,
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and decontamination water, will be containerized in a poly tank or 55-gallon drums and disposed of
offsite. Details for waste handling procedures are presented below.

3.2.3 Silo Water Sampling

Once the initial CIH and Structural Engineering evaluations are completed and if conditions are found to
be safe, sampling and testing of water in the silo will be conducted to assess silo water quality, which is
needed to define if dewatering and/or treatment of the silo water will be necessary. A total of three
discrete samples will be collected within the water column (one from the upper third, one from the
middle third, and one from the bottom third) using a stainless steel bacon bomb or similar sampling
device. SRS will take field readings for water quality parameters, and the water samples will be shipped
to Pace Analytical to be analyzed for VOCs by SW 8260C, semivolatile organic compounds (SVOCs) by SW
8270D, polychlorinated biphenyls (PCBs) by SW 8082A, Total Metals by SW 6020B, and asbestos by
transmission electron microscopy.

3.2.4 Existing Monitoring Well Abandonment and Installation of Temporary Monitoring
Wells

Prior to drilling activities, drillers will clear each boring of subsurface utilities using hand-auger or air-
knife technologies. The locations will be marked and Dig Safely New York One Call will be notified (as
required by statute) no more than 10 days prior and no less than 72 hours before intrusive activities.
Applicable State of New York and/or local permits will be obtained, if necessary.

3.2.4.1 Existing Monitoring Well Abandonment

SRS’ drilling subcontractor will decommission four existing MWs during the Phase | activities in
accordance with NYSDEC CP-43, Groundwater Monitoring Well Decommissioning Policy (Appendix B).
The three shallow wells (MW-602, MW-603, and MW-604) are constructed of 2-inch PVC. The deeper
well (MW-601) is constructed of 4-inch PVC.

Well abandonment will be conducted in accordance with NYSDEC groundwater MW decommissioning
procedures. The subcontractor will complete all associated forms, if required. After extracting well
materials or cutting off the tops of the well casing, the boreholes will be grouted using a standard grout
mixture (i.e., a ratio of approximately 6 to 7 gallons of water per 94-pound bag of Portland cement and
will weigh approximately 14 pounds per gallon) from the bottom to the top by means of a tremie.
Following grouting, the uppermost five feet of the borehole at the land surface will be filled with
material physically similar to the natural soils. The surface of the borehole will be restored to the
condition of the area surrounding the borehole.

3.2.4.2 Installation of Temporary Monitoring Wells

Three temporary shallow wells will be installed by a licensed New York State-certified driller to a total
depth of about 50 feet below ground surface as replacement wells for MW602, MW603, and MW604. A
sonic rig will be used to install temporary 1-inch wells with 10 feet of prepacked screen. Additional #1
sand pack will be placed to fill the void space to 2 feet above the well screen. The wells will be sealed with
a 2-foot bentonite seal, followed by grouting to the surface.

One temporary deep well will be installed by a licensed New York State-certified driller to a total depth
of 200 feet below ground surface to replace MW601. An air rotary rig with an air hammer will be used
to drill down to a depth of approximately 200 feet. Once at depth, a temporary 1-inch well will be
installed with 10 feet of prepacked screen and 190 feet of riser. Additional #1 sand pack will be placed to
fill the void space to 2 feet above the well screen, and the well will be sealed with a 2-foot bentonite
seal, followed by grouting to the surface.
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The wells will be developed using methods designed to clear the boring and sand pack of fines, and
establish a good hydraulic connection between the well and the aquifer. Water quality parameters
including pH, temperature, specific conductance, dissolved oxygen, and turbidity will be monitored for
stabilization and used as a basis for completion of development.

3.2.4.3 Site Restoration

Following the conclusion of field sampling activities, disturbed land surfaces will be restored to match
pre-existing grades and seeding (where warranted). Pre and post investigation conditions will be
documented via photography.

3.2.5 Waste Management

Soil cuttings from temporary well installations will be containerized into drums. Development water
from the newly installed wells and purge water from groundwater sampling will be containerized in
drums or frac tanks separately. This IDW will be sampled and analyzed for waste characterization
purposes, including Toxicity Characteristic Leaching Procedure (TCLP)/total VOCs by SW 8260C,
TCLP/total SVOCs by SW 8270D, TCLP/total Metals by SW 6010D/7470A, TCLP/total Pesticides by SW
8081B, TCLP/total Herbicides by SW 8151A, and PCBs by SW 8082A and staged onsite for disposal
evaluation. SRS will coordinate with subcontractor Precision Environmental Services, Inc. of Ballston Spa,
New York for the transportation and disposal of IDW at an approved transportation and off-site disposal
facility. The disposal facility will be identified and submitted to the USACE for approval prior to
transportation. The WMP, which details containerization, characterization, and management of wastes,
is included in the UFP-QAPP. All bill-of-lading and waste manifests will be signed by a trained USACE
representative appointed to sign on behalf of USACE. Waste profile sheets will be submitted to USACE
no later than two weeks prior to scheduled shipment.

3.3 Data Management, Data Review, and Evaluation

3.3.1 Data Management

Field activities will be recorded in a project logbook, as applicable, and on the applicable logs provided in
the UFP-QAPP. Site maps will be maintained and sample locations will be updated on the maps as
necessary.

3.3.2 Data Review

A three-step data review process (consisting of verification, validation, and usability assessment) will be
employed to examine the collected data to verify that only scientifically sound data of known and
documented quality are used in making environmental decisions. Worksheets #34 through #37 in the
UFP-QAPP describe the process and criteria in detail.

Analytical data obtained during the project will be uploaded to FUDSChem. The uploaded data will be
validated by the SRS project chemist in accordance with the UFP-QAPP. Documentation of the data
validation process and results will be provided in the project reports.

3.3.3 Data Evaluation

Field data will be compiled from field logs and presented in tables listing the sampling details, field
observations, and field parameter measurements.

Data validation will be performed for the collected environmental, QA, and IDW samples. Data
validation will include a review of the data to ensure correct test methods and to confirm acceptable
holding times and sampling, analysis, and extraction dates. Groundwater samples and associated QA
samples will be validated to Stage 2A through FUDSChem after finalization and successful upload of the
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e-QAPP into FUDSChem. The data will also be evaluated for accuracy, precision, representativeness,
completeness, comparability, and sensitivity. A data validation report will be generated for each sample
delivery group and included as part of each report. IDW data will also be uploaded into FUDSChem and
will be automatically validated to Stage 2A. The data validation reports will summarize the results of the
data validation using appropriate tables, will discuss any analytical problems encountered or identified,
and will provide an assessment as to whether the data meets the data quality objectives specified in the
UFP QAPP. Validation reports will be exported, signed, and uploaded into the FUDSChem library.

3.4 Reporting

SRS will prepare a Closure Report in accordance with applicable USACE, NYSDEC, and U.S.
Environmental Protection Agency guidance and regulations. The report will include appendices with
laboratory analytical reports, waste manifests, field forms and records, survey data, photographs, and
other relevant documentation. Site drawings will be of engineering quality with sufficient detail to
show interrelationships of major features on the site map and will include north arrows, legends, and
scales, as appropriate.

The report will provide information on the nature and extent of contamination as well as the fate and
transport of potential contaminants for groundwater and silo water. The report will also describe the
activities performed under the other tasks in the PWS to determine if further remedial action is
necessary. The report will contain the necessary information to determine if there is any risk over target
action levels so a decision can be made on whether further investigation is needed or if site closure can
be obtained. Reporting for TCE and other CERCLA contaminants (if found), will follow CERCLA regulatory
requirements for reporting and may potentially lead to HTRW investigation.

3.5 Preparation of QA/QC Reports/Forms

As part of QA/QC process, internal QC reports and logs will be completed during execution of the field
activities described in this plan. The following is a list of the QC reports and forms and their
requirements:

o Daily Report: Completed by the FTL daily. The FTL will complete the required QC forms for the
operations and maintenance tasks and will complete the QC forms for the sampling tasks.

o Submittal Register: The project will maintain a submittal registry that will track submitted
documents and will be updated by the PM.

e Photo Log and Photos: A photo log will be kept, as needed, for any photos taken during the
project period of performance. The FTL will be responsible for maintaining the pictures and
updating the photo log.

e Health and Safety Forms: Activity Hazard Analyses will be completed by the FTL for each new
task. A Pre-Task Safety Plan will be prepared by the FTL each day that work is performed.
Health and Safety forms are included in the SSHP.

e Waste Tracking Log: A waste tracking log will be kept monthly, as needed, to track any
transported waste from generation to disposal.

e Rework Items List: A rework items list will be maintained monthly and attached to the last
daily report of the month, if needed. It will document any reworked items not corrected the
same day discovered. This list will be maintained by the PM.
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3.6 Working Hours

Work will be done Monday through Friday; and no work will be done on weekends or Government
holidays without USACE approval. No work will begin before 7:00 A.M. or end later than 5:00 P.M
(site working hours).
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4.0 Management, Planning, and Reporting Requirements

4.1 Post Award Kick-Off Meeting/Teleconference

The post-award kick-off teleconference meeting was held on September 18, 2021. SRS provided
meeting minutes to the government.

4.2 Training
All work conducted in performance of this contract will be accomplished by fully trained individuals in
performance of their tasks.

All site personnel working with, handling, sampling, or otherwise in direct contact with potentially
hazardous materials or waste will have completed the OSHA Hazardous Waste Operations and
Emergency Response 40-Hour training, and/or other applicable training in accordance with 29 Code of
Federal Regulations (CFR) 1910.120(e), and have a current 8-Hour Refresher training certification.

4.3 Schedule
A schedule is included as Appendix A and will be updated as specified in the PMP.

4.4 Data Management
Management of chemical analytical data is described in the companion UFP-QAPP.

4.5 Reporting

SRS will prepare the Closure Report as described in Section 3.4. It will document the results of the field
operations. Hard copy reports will be on 8 % by 11 inch paper with any larger drawings folded to this
size (in pockets if necessary). A decimal paragraphing system will be used.
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USACE New England
W912WJ-21-R-0010
Containerized/Hazardous, Toxic, and Radioactive Waste (CON/HTRW)
Site Closure at the Former Plattsburgh Atlas S-6 Site FUDS

Durations are in work/business days unless otherwise noted as "edays" for calendar days.
The New York State Department of Environmental Conservation (NYSDEC) are part of Regulatory Reviews

ID Task-ID [Task Name Duration Start Finish 2022
Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep ‘ Oct ‘ Nov ‘ Dec | Jan ‘ Feb ‘ Mar ‘ Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep | Oct
0 Containerized/Hazardous, Toxic, and Radioactive Waste 360 days Mon 5/3/21 Fri 9/30/22 ¢ L 4
1 Award/ NTP 0 days Wed 8/11/21 Wed 8/11/21 ¢ 8/11
2
3 01 Task 1 - Project Management, Project Management Plan 360 days Mon 5/3/21 Fri 9/30/22 ¢ 4
(PMP)/ Schedule, Abbreviated Accident Prevention Plan and
Meetings/Conference
4 0101 Project Management 360 days Mon 5/3/21 Fri 9/30/22
5 0102 Abbreviated Accident Prevention Plan (AAPP) 1 day Mon 5/3/21 Mon 5/3/21
6 Draft - AAPP 1 day Mon 5/3/21 Mon 5/3/21
7 USACE PDT Review 1 day Mon 5/3/21 Mon 5/3/21
8 Final - AAPP 0 days Mon 5/3/21 Mon 5/3/21 5/3
9 0103 Preliminary Site Visit 2 days Mon 5/3/21 Tue 5/4/21 )
10 0104 Project Management Plan (PMP)/ Schedule 51 days Wed 8/11/21 Thu 10/21/21 P——————y
11 Draft - PMP/Schedule 18 days Wed 8/11/21 Fri9/3/21 ﬁﬁv
12 USACE PDT Review 6 days Wed 9/22/21 Wed 9/29/21 is
13 Draft Final - PMP/Schedule 5 days Thu 9/30/21 Wed 10/6/21 1
14 USACE PDT Review 5 days Thu 10/7/21 Wed 10/13/21
15 USACE PDT RTC/ Comment Resolutions 5 days Thu 10/14/21 Wed 10/20/21
16 Final - PMP/Schedule Submittal 1 day Thu 10/21/21 Thu 10/21/21 i
17 Approval/Completion of Final PMP 0 days Thu 10/21/21 Thu 10/21/21 ¢ 10/21
18 0105 Meeting/Conference Calls/Communication/Coordination 288 days Tue 8/10/21 Tue 9/27/22 P—
19 KickOff Meeting 1 day Wed 8/18/21 Wed 8/18/21 l%
20 KickOff Meeting Minutes 5 days Thu 8/19/21 Wed 8/25/21
21 Monthly Meetings 288 days Tue 8/10/21 Tue 9/27/22 I I I I i I i I I I I I I I
36
37 02 Task 2- Sampling and Analysis Plan, Quality Assurance Project 50 days Mon 8/16/21 Mon 10/25/21 p——
Plan, Waste Management Plan and Health and Safety Plan
38 0201 Sampling and Analysis Plan (SAP) 48 days Mon 8/16/21 Thu 10/21/21 —————
39 Draft - SAP 21 days Mon 8/16/21 Tue 9/14/21
40 USACE PDT Review 4 days Wed 9/15/21 Mon 9/20/21 %
41 Draft Final - SAP 5 days Fri9/24/21 Thu 9/30/21
42 Regulatory Review 10 days Fri 10/1/21 Thu 10/14/21 s
43 Final - SAP Submittal 5 days Fri 10/15/21 Thu 10/21/21 i%l
44 Approval/Completion of Final SAP 0 days Thu 10/21/21 Thu 10/21/21 ¢ 10/21
Project: CON/HTRW Site Closure, Former Plattsburgh Atlas S-6 Site FUDS Task G Milestone ® Project Summary @y
Date: Tue 10/5/21 . . Split Summary PSS  Progress
TBD - To Be Determined  N/A - Not Applicable
Work Weeks are defined as: 8 hours per day; 5 days per week Page 1
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ID Task-ID |Task Name Duration Start Finish 2022
Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep ‘ Oct ‘ Nov ‘ Dec | Jan ‘ Feb ‘ Mar ‘ Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep | Oct
45 0202 Uniform Federal Policy Quality Assurance Project Plan 49 days Tue 8/17/21 Mon 10/25/21 p——————
(UFP-QAPP)
46 Draft - UFP-QAPP 20 days Tue 8/17/21 Tue 9/14/21
47 USACE PDT Review 4 days Wed 9/15/21 Mon 9/20/21 %1
48 Draft Final - UFP-QAPP 5 days Tue 9/28/21 Mon 10/4/21 =
49 Regulatory Review 10 days Tue 10/5/21 Mon 10/18/21
50 Final - UFP-QAPP Submittal 5 days Tue 10/19/21 Mon 10/25/21
51 Approval/Completion of Final UFP-QAPP 0 days Mon 10/25/21 Mon 10/25/21 & 10/25
52 0203 Waste Management Plan 49 days Tue 8/17/21 Mon 10/25/21 p——————
53 Draft - Waste Management Plan 20 days Tue 8/17/21 Tue 9/14/21
54 USACE PDT Review 4 days Wed 9/15/21 Mon 9/20/21 %1
55 Draft Final - Waste Management Plan 5 days Tue 9/28/21 Mon 10/4/21 =
56 Regulatory Review 10 days Tue 10/5/21 Mon 10/18/21
57 Final - Waste Management Plan 5 days Tue 10/19/21 Mon 10/25/21
58 Approval/Completion of Final Waste Management Plan 0 days Mon 10/25/21  Mon 10/25/21 ¢ 10/25
59 0204 Health and Safety Plan (HASP) 45 days Thu 8/19/21 Thu 10/21/21 Pp—————y
60 Draft - HASP 20 days Thu 8/19/21 Thu 9/16/21
61 USACE PDT Review 5 days Fri9o/17/21 Thu 9/23/21 %2
62 Draft Final - HASP 5 days Fri9/24/21 Thu 9/30/21
63 USACE PDT Review 10 days Fri 10/1/21 Thu 10/14/21 i
64 Final HASP 5 days Fri 10/15/21 Thu 10/21/21 i%l
65 Approval/Completion of Final HASP 0 days Thu 10/21/21 Thu 10/21/21 ¢ 10/21
66
67 03 Task 3 - Research Historical Records and Existing Information, 5 days Mon 5/3/21 Fri5/7/21
Existing MW Inspection and Gauging, and Reporting
68 0301 Research Historical Records and Existing Information 5 days Mon 5/3/21 Fri5/7/21
69 0302 Existing MW Inspection and Gauging N/A N/A N/A
70 0303 Reporting N/A N/A N/A
71
72 04 Task 4 - Replacement MW Geoprobe/Temporary MW, Soil 185 days Mon 10/25/21 Mon 7/18/22 v v
Boring Investigation, and Abandonment
73 0401 Replacement MW Geoprobe/Temporary MW 5 days Mon 10/25/21  Fri 10/29/21
74 0402 Soil Boring Investigation TBD TBD TBD
75 0403 Abandonment of Existing Wells 5 days Mon 11/1/21 Fri11/5/21
76 0404 Abandonment of Temporary Wells 2 days Fri 7/15/22 Mon 7/18/22 ]
Project: CON/HTRW Site Closure, Former Plattsburgh Atlas S-6 Site FUDS Task G Milestone ® Project Summary @y
Date: Tue 10/5/21 . . Split Summary PSS  Progress
TBD - To Be Determined  N/A - Not Applicable
Work Weeks are defined as: 8 hours per day; 5 days per week Page 2
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ID Task-ID |Task Name Duration Start Finish 2022
Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep ‘ Oct ‘ Nov ‘ Dec | Jan ‘ Feb ‘ Mar ‘ Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep | Oct
77 0405 FUDSCHEM-Data Validation 3 days Mon 11/8/21 Wed 11/10/21 T
78
79 05 Task 5 - Silo Permitting, Water Quality Assessment, 35 days Mon 10/25/21  Tue 12/14/21 p——
Dewatering, Treatment, and Discharging
80 0501 CIH and Structural Evaluation 4 days Mon 10/25/21 Thu 10/28/21
81 0502 ACM Survey 1 day Fri 10/29/21 Fri 10/29/21 i
82 0503 Water Quality Assessment 1 day Mon 11/1/21 Mon 11/1/21 .
83 Laboratory Analytical Reports (Final Report and SEDD 16 days Tue 11/2/21 Tue 11/23/21
Deliverale)
84 0504 Permitting, Dewatering, Treatment, and Discharging TBD TBD TBD
85 0505 FUDSCHEM-Data Validation 5 days Wed 12/8/21 Tue 12/14/21 ]
86
87 06 Task 6 - Monitoring Well Sampling 31 days Mon 11/1/21 Wed 12/15/21 v
88 0601 Monitoring Well Sampling 2 days Mon 11/1/21 Tue 11/2/21
89 Laboratory Analytical Reports (Final Report and SEDD 16 days Tue 11/2/21 Tue 11/23/21 %
Deliverale)
90 0602 FUDSCHEM-Data Validation 13 days Wed 11/24/21  Tue 12/14/21 -
91
92 07 Task 7 - Steam Cleaning, Removal and Disposal of TBD TBD TBD .
Tank/Fluids/Asbestos/Pipes, and Closing of the Doors after
the Cleanup
93 0701 Steam Cleaning TBD TBD TBD
94 0702 Removal and Disposal of Tank/Fluids/Asbestos/Pipes TBD TBD TBD
95 0703 Closing of Doors After Cleanup TBD TBD TBD
96
97 08 Task 8 - Closure Report 61 days Wed 12/15/21 Fri3/11/22 v
98 Draft - Closure Report 10 days Wed 12/15/21 Wed 12/29/21
99 USACE PDT Review 15 days Thu 12/30/21 Thu 1/20/22
100 Draft Final - Closure Report 5 days Fri1/21/22 Thu 1/27/22
101 Regulatory Review 30 days Fri1/28/22 Thu 3/10/22
102 0801 Final - Closure Report 1 day Fri3/11/22 Fri3/11/22
103 Approval/Completion of Final Closure Report 0 days Fri 3/11/22 Fri 3/11/22 ¢ 3/11
104
105 09 Task9 - Site Restoration TBD TBD TBD =
106 0901 Site Restoration TBD TBD TBD
107
108 10 Task 10 - IDW Management 65 days Fri11/5/21 Wed 2/9/22 —
Project: CON/HTRW Site Closure, Former Plattsburgh Atlas S-6 Site FUDS Task G Milestone ® Project Summary @y
Date: Tue 10/5/21 . . Split Summary PSS  Progress
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ID Task-ID [Task Name Duration Start Finish 2022
Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep ‘ Oct ‘ Nov ‘ Dec | Jan ‘ Feb ‘ Mar ‘ Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep | Oct
109 Laboratory Analytical Reports (Final Report and SEDD 17 days Wed 11/3/21 Mon 11/29/21 -_—
Deliverale)
110 | 1001 IDW Management 64 days Mon 11/8/21 Wed 2/9/22 ]
111
112 11 Option 1 - Expanded Silo Water Analysis (Task 5) 2 days Tue 1/18/22 Wed 1/19/22 4
113 | 1101 Expanded Analysis - Silo Water Quality 2 days Tue 1/18/22 Wed 1/19/22 [
114
115 12 Option 2 - Confined Space Work (Task 5) 10 days Wed 1/5/22 Tue 1/18/22 L — 4
116 | 1201 Confined Space Work 10 days Wed 1/5/22 Tue 1/18/22 -
117
118 13 Option 3 - Additional Sampling (Round Two; Task 6) 19 days Tue 1/18/22 Fri2/11/22 —
119 | 1301 Round Two Sampling (if required) 3 days Tue 1/18/22 Thu 1/20/22
120 Laboratory Analytical Reports (Final Report and SEDD 16 days Thu 1/20/22 Thu 2/10/22
Deliverale)
121 1302 FUDSCHEM-Data Validation 2 days Thu 2/10/22 Fri2/11/22
122
123 14 Option 4 - Additional Sampling (Round Three; Task 6) 19 days Mon 4/11/22 Thu 5/5/22 —
124 | 1401 Round Three Sampling (if required) 3 days Mon 4/11/22 Wed 4/13/22
125 Laboratory Analytical Reports (Final Report and SEDD 17 days Tue 4/12/22 Wed 5/4/22
Deliverale)
126 | 1402 FUDSCHEM-Data Validation 2 days Wed 5/4/22 Thu 5/5/22 1
127
128 15 Option 5 - Additional Sampling (Round Four; Task 6) 19 days Wed 7/13/22 Mon 8/8/22 —
129 | 1501 Round Four Sampling (if required) 3 days Wed 7/13/22 Fri 7/15/22
130 Laboratory Analytical Reports (Final Report and SEDD 17 days Thu 7/14/22 Fri 8/5/22
Deliverale)
131 1502 FUDSCHEM-Data Validation 2 days Fri 8/5/22 Mon 8/8/22 G
132
133 16 Option 6 - ACM Abatement (Task 7) 91 days Mon 9/27/21 Fri 2/4/22 v
134 | 1601 Round Five Sampling (if required) 5days Mon 9/27/21 Fri10/1/21 iLL
135 1602 FUDSCHEM-Data Validation 86 days Mon 10/4/21 Fri 2/4/22 (I
Project: CON/HTRW Site Closure, Former Plattsburgh Atlas S-6 Site FUDS Task G Milestone ® Project Summary @y
Date: Tue 10/5/21 .
Split v Summary PN Progress

TBD - To Be Determined  N/A - Not Applicable

Work Weeks are defined as: 8 hours per day; 5 days per week

Durations are in work/business days unless otherwise noted as "edays" for calendar days.
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CP-43:Groundwater Monitoring Well Decommissioning Policy

New York State Department of Environmental Conservation

DEC POLICY

Issuing Authority: Commissioner Alexander B. Grannis

Date Issued: November 3, 2009 Latest Date Revised:

I. Summary:

Groundwater monitoring wells provide essential access to the subsurface for scientific and
engineering investigations (including monitoring wells installed for leak detection purposes). To a
degree, every monitoring well is an environmental liability because of the potential to act as a
conduit for pollution to reach the groundwater. To limit the environmental risk, a groundwater
monitoring well must be properly decommissioned when its effective life has been reached. This
document provides procedures to satisfactorily decommission groundwater monitoring wells in New
York State. This policy also pertains to other temporary wells such as observation wells, test wells,
de-watering wells and other small diameter, non-potable water wells. It does not pertain to water
supply wells.

I1. Policy:
Environmental monitoring wells should be decommissioned when:

1. they are no longer needed and re-use by another program is not an option; or
2. the well’s integrity is suspect or compromised.

The method for decommissioning will be determined based upon well construction and
environmental parameters. The method selected must be designed to protect groundwater and
implemented according to current best engineering practices while following all applicable federal,
state and local regulations. Groundwater Monitoring Well Decommissioning Procedures shall be
maintained as an addendum to this policy.

This policy is applicable to all New York State Department of Environmental Conservation (DEC)
programs that install, utilize and maintain monitoring wells for the study of groundwater, except
monitoring wells for landfills regulated under 6 NYCRR Part 360 decommissioned in accordance
with those regulations [see 6 NYCRR 360-2.11(a)(8)(vi)] and wells installed under the Qil, Gas and
Solution Mining Law, Environmental Conservation Law Article 23. There is no specific time frame
to dictate when to decommission a well; timing is dependent upon the use and condition of the well
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and shall be determined on an individual basis. Best professional judgment must be exercised when
using the decommissioning procedures. Outside of DEC use, this policy is mandatory when
incorporated into the specifications of a state contract, an Order on Consent or a permit. In all other
situations, it shall serve as guidance.

[11. Purpose and Background:

This document establishes a monitoring well decommissioning policy and provides technical
guidance. Synonyms for well decommissioning include “plugging,” “capping” and “abandoning. For
consistency, only the term “decommissioning” is used within this document.

Unprotected, neglected and improperly abandoned monitoring wells are a serious environmental
liability. They can function as a pollution conduit for surface contaminants to reach the subsurface
and pollute our groundwater. They also can cause unwanted mixing of groundwater, which degrades
the overall water quality within an aquifer. Improperly constructed, poorly maintained or damaged
monitoring wells can yield anomalous poor data that can compromise the findings of an
environmental investigation or remediation project. Unneeded or compromised monitoring wells
should be properly decommissioned in order to prevent harm to our groundwater.

Since 1980, the DEC has installed, directed or overseen the installation of thousands of monitoring
wells throughout New York for various state and federal programs, such as Superfund, solid waste,
Resource Conservation and Recovery Act (RCRA), spill response, petroleum bulk storage and
chemical bulk storage. This guidance addresses the environmental liability associated with this aging
network of wells.

Within its boring zone, a successfully decommissioned well prevents the following:

Migration of existing or future contaminants into an aquifer or between aquifers;

Migration of existing or future contaminants within the vadose zone;

Potential for vertical or horizontal migration of fluids in the well or adjacent to the well; and
Any change in the aquifer yield and hydrostatic head, unless due to natural conditions.

N S

Monitoring well construction in New York varies considerably with factors such as age of the well,
local geology and either the presence or absence of contamination. The predominant type of
monitoring well in New York is the shallow, watertable monitoring well constructed of polyvinyl
chloride plastic (PVC). The best method for decommissioning should be selected to suit the
conditions and circumstances. Each decommissioning situation is to be evaluated separately using
this guidance before a method is chosen and implemented.





V. Responsibility:

The Division of Environmental Remediation (DER) is responsible for updating this policy and the
Groundwater Monitoring Well Decommissioning Procedures (addendum) in consultation with the
Division of Solid and Hazardous Materials (DSHM) and the Division of Water (DOW). Compliance
with the guidance does not relieve any party of the obligation to properly decommission a
monitoring well. Oversight responsibility will be carried out by the DEC Regional Engineer.

V. Procedure:

Groundwater Monitoring Well Decommissioning Procedures, the addendum to this policy, provides
guidance on proper decommissioning of monitoring wells in New York State.

V1. Related References:

J Groundwater Monitoring Well Decommissioning Procedures, October 1986. Prepared by
Malcolm Pirnie, Inc. for the New York State Department of Environmental Conservation,
Division of Environmental Remediation.

. Standard Guide for the Decommissioning of Ground Water Wells, Vadose Zone Monitoring
Devices, Boreholes, and Other Devices for Environmental Activities, ASTM D 5299-99.
American Society for Testing and Materials (ASTM). Philadelphia. 2005.

o 6 NYCRR Part 360 Solid Waste Management Facilities, New York State Department of
Environmental Conservation, Division of Solid and Hazardous Materials.

o Specifications for Abandoning Wells and Boreholes in Unconsolidated Materials, New York
State Department of Environmental Conservation, Region 1 - Water Unit, undated.

o Handbook of Suggested Practices for the Design and Installation of Groundwater Monitoring
Wells, EPA 600/4-89/034, United States Environmental Protection Agency (EPA).
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INTRODUCTION

This document, Groundwater Monitoring Well Decommissioning Procedures, is the
addendum to CP-43, Groundwater Monitoring Well Decommissioning Policy, which provides
acceptable procedures to be used as guidance when decommissioning monitoring wells in New
York State. Please note that this document does not address some site-specific special situations
that may be encountered in the field. Compliance with the procedures set forth in this document
does not relieve any party of the obligation to properly decommission a monitoring well.

Unprotected, neglected and improperly abandoned monitoring wells are a serious
environmental liability. They can function as a pollution conduit for surface contaminants to
reach the subsurface and pollute our groundwater. They also can cause unwanted mixing of
groundwater, which degrades the overall water quality within an aquifer. Improperly
constructed, poorly maintained or damaged monitoring wells can yield anomalous poor data that
can compromise the findings of an environmental investigation or remediation project.
Unneeded or compromised monitoring wells should be properly decommissioned in order to
prevent harm to our groundwater.

Previous versions of this guidance have been issued since 1995. Originally developed as
a specification for well decommissioning at Love Canal, the procedures were rewritten to make
them applicable across the state. From an engineering standpoint, the guidance has changed very
little. Most situations do not require a complex procedure.

If you have any questions, please contact Will Welling at (518) 402-9814.

Sincerely,

sl

Gerald J. Rider, Jr., P.E.

Chief, Remedial Section D

Remedial Bureau E

Division of Environmental Remediation

1.0 PREPARATION

If an unneeded monitoring well remains in good usable condition, an alternative to
decommissioning might be the reuse by another agency program. DEC encourages reuse in
situations where a well will continue to be used and cared for responsibly.

When reuse is not an option, the first step in the well decommissioning process is to
review all pertinent well construction information. One must know the well depth and
construction details. GPS coordinates and permanent labeling (if available) will be useful in
confirming the well to be decommissioned. An inspection must be performed prior to
decommissioning in order to verify the construction and condition of each well. Specific details
and subsurface conditions form the basis for decisions throughout the decommissioning process.
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Well Details

Is the well a single stem riser (all one diameter)?

Is the well a simple overburden well (no penetration into bedrock)?

Does the well riser consist of telescoping diameters of pipe which decrease with depth?
Is the well seal compromised (leaking, inadequate or damaged)?

If the well is PVC, is it 25 feet or shallower and not grouted into rock?

Can the riser be pulled and is removal of the well desired?

Is the well a bedrock well?

If the monitoring well is a bedrock well, does it have an open hole?

Is there a well assembly (riser and screen) installed within the bedrock hole?

©CoNooA~wWNE

Subsurface Conditions

10. Is the soil contaminated?
11. Does the well penetrate a confining layer?
12. If the well penetrates a confining layer, might overdrilling or casing pulling cause

contamination to travel up or down through a break in the confining layer?
13. Does the screened interval cross multiple water-bearing zones?

For additional collection and verification of information, the "Monitoring Well Field
Inspection Log" (Figure 1) can be used during a field inspection. After the well has been located
and the information gathered, one is ready to select the decommissioning procedure in
accordance with Section 2.

Special conditions, such as access problems, well extensions through capped and covered
non-Part 360 landfills and seasonal weather patterns affecting construction, should be assessed in
the planning stage. Decommissioning work requiring the use of heavy vehicular equipment on
landfill caps should be scheduled during dry weather (if possible) so as to minimize damage to
the cover. If work must be performed during the spring, winter or inclement weather, special
measures to reduce ruts should be employed to maintain the integrity of a completed landfill
cover system. As an example, placement of plywood under vehicular equipment can eliminate
deep ruts that would require repair.

2.0 DECOMMISSIONING METHODS

The primary rationale for well decommissioning is to remove any potential groundwater
pathway. A secondary rationale, often important to the property owner or owner of the well, is to
physically remove the well. Removed well materials may be recycled and will not interfere with
future construction excavation. The previous versions of these decommissioning procedures have
stressed that physical removal of the well by pulling is preferable to leaving casing in the ground.
Due to the added effort, expense and risk involved with pulling, the decision of whether to pull
or not should be a separate consideration aside from selecting the sealing procedure.

One should select a decommissioning procedure that takes into account the geologic and
hydrogeologic conditions at the well site; the presence or absence of contamination in the
groundwater; and original well construction details. The selection process for well
decommissioning procedures is provided by the flow chart, Figure 2. Answers to the questions
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in the preceding section are the input for this flow chart. The four primary well decommissioning
methods are:

Grouting in-place;

Perforating the casing followed by grouting in-place;

Grouting in-place followed by casing pulling;

Over-drilling and grouting with or without a temporary casing.

HPwnh e

In a complex situation, one or more decommissioning procedures may be used for different
intervals of the same well.

The remainder of Section 2 discusses the well decommissioning methods and the
selection process. Refer to Figure 2 for a flow chart diagram of the complete procedure selection
process. The DEC Project Manager has the discretion to deviate from the flow chart, (Figure 2),
based on site conditions and professional judgment.

2.1 Grouting In-Place

Grouting in-place is the simplest and most frequently used well decommissioning method
and grouting itself is the essential component of all the decommissioning methods. The grout
seals the borehole and any portion of the monitoring well that may be left in the ground. Because
dirt and foreign objects can fall into an open well, whenever possible a well should be sealed first
with grout before attempting subsequent decommissioning steps.

For the purpose of these decommissioning procedures, the well seal is defined as the
bentonite seal above the sand pack. Aside from obvious channeling by in-flowing surface water
around the well, an indication of the well seal integrity may be obtained through review of the
boring logs and/or a comparison of groundwater elevations if the well is part of a cluster. Any
problems noted on the boring logs pertaining to the well seal, such as bridging of bentonite
pellets or running sands, or disparities between field notes (if available) and the well log would
indicate the potential for a poor (compromised) well seal.

If the well seal is not compromised and there is no confining layer present, a single-stem,
2-inch PVC, monitoring well can be satisfactorily decommissioned by grouting it in-place. If the
seal is compromised, casing perforation may be called for as discussed in Section 2.2.

As discussed in Section 2.4 and its sub-sections, this method is specified for the bedrock
portion of a well, and is used for decommissioning small diameter cased wells. Grouting in-
place involves filling the casing with grout to a level of five feet below the land surface, cutting
the well casing at the five-foot depth, and removing the top portion of the casing and associated
well materials from the ground. The casing must be grouted according to the procedures in
Section 6. In addition, the upper five feet of the borehole is filled to land surface and restored
according to the procedures described in Section 7.

For open-hole bedrock wells, the procedure involves filling the opening with grout to the
top of rock according to the procedures in Section 5. A thicker grout may be required to fill any
bedrock voids. If excessive grout is being lost down-hole, consider grouting in stages to reduce
the pressure caused by the height of the grout column.
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The standard mix with the maximum amount of allowable water will be required to
penetrate the well screen and sand pack when a well assembly has been installed within a
bedrock hole. For an assembly such as this, the grout should be mixed thinly enough to penetrate
the slots and sand pack. The grout mixes are discussed in Sections 6.1 and 6.2.

2.2 Casing Perforating/Grouting In-Place

Casing perforation followed by grouting in-place is the preferred method to use if there is
poor documentation of the grouting of the well annulus, or the annulus was allowed to be back-
filled with cuttings. The grout will squeeze through the perforations to seal any porous zones
along the outside of the casing. The procedure involves puncturing, cutting or splitting the well
casing and screen followed by grouting the well. A variety of commercial equipment is available
for perforating casings and screens in wells with four-inch or larger inside diameters. Due to the
diversity of applications, experienced contractors must recommend a specific technique based on
site-specific conditions. A minimum of four rows of perforations several inches long around the
circumference of the pipe and a minimum of five perforations per linear foot of casing or screen
is recommended (American Society for Testing and Materials, Standard D 5299-99, 1999). After
the perforating is complete, the borehole must be grouted according to the procedures in Section
6 and the upper five feet of borehole restored according to the procedures in Section 7.

2.3 Casing Pulling

Casing pulling should be used in cases where the materials of the well assembly are to be
recycled, or the well assembly must be removed to clear the site for future excavation or re-
development. Casing pulling is an acceptable method to use when no contamination is present;
contamination is present but the well does not penetrate a confining layer; and when both
contamination and a confining layer are present but the contamination cannot cross the confining
layer. Additionally, the well construction materials and well depth must be such that pulling will
not break the riser. When contamination is likely to cross the confining layer during pulling, a
temporary casing can be used. See Section 2.4.

Casing pulling involves removing the well casing by lifting. Grout is to be added during
pulling; the grout will fill the space once occupied by the material being withdrawn. An
acceptable procedure to remove casing involves puncturing the bottom of the well or using a
casing cutter to cut away the screen, grouting, using jacks to free casing from the hole, and lifting
the casing out by using a drill rig, backhoe, crane, or other suitable equipment. Additional grout
must be added to the casing as it is withdrawn. Grout mixing and placement procedures are
provided in Section 6. In wells or well points in which the bottom cannot be punctured, the
casing or screened interval will be perforated or cut away prior to being filled with grout. This
procedure should be followed for wells installed in collapsible formations or for highly
contaminated wells.

At sites in which well casings have been grouted into the top of bedrock, the casing
pulling procedure should not be attempted unless the casing can be first cut or freed from the
rock.





2.4 Over-Drilling

Over-drilling is the technique used to physically remove an entire monitoring well, its
sand pack and the old grout column and fill. In situations where PVVC screens and risers are
expected to sever and removal of all well materials is required, over-drilling will be required.
Over-drilling is called for when a riser can’t be pulled and it penetrates a confining layer.
Compared to the other procedures, over-drilling is the least common method of well
decommissioning.

A "temporary casing" may be necessary when extraordinary conditions are present, such
as a high concentration of mobile contaminants in the overburden, depth to water is shallow,
there is poor construction documentation or shoddy construction practices. The approach
involves installing a large diameter steel casing around the outside of the well followed by
drilling / pulling /grouting within this casing. The casing is withdrawn at the end of pulling,
grouting and (perhaps) drilling. If the confining layer is less than 5 feet thick, the casing should
be installed to the top of the confining layer. Otherwise, it is installed to a depth of 2 feet below
the top of the confining layer. After the outer casing has been set, the well can be removed and
grouted through pulling if possible or removed and grouted by drilling inside the casing.

Over-drilling is used where casing pulling is determined to be unfeasible, or where
installation of a temporary casing is necessary to prevent cross-contamination, such as when a
confining layer is present and contamination in the deeper aquifer could migrate to the upper
aquifer as the well is pulled. The over-drilling method should:

e Follow the original well bore;
o Create a borehole of the same or greater diameter than the original boring; and
e Remove all of the well construction materials.

In over-drilling the difficulty lies in keeping the augers centered on the old well as the bit
is lowered; it will tend to wander off. As a precaution, the well column should be filled with
grout before over-drilling. Then without allowing the grout to dry, the driller proceeds with over-
drilling the well. Grouting first guarantees that if the drill wanders off the old well and the effort
is less than 100% successful, the remaining well portion will at least have been grouted. There
are many methods for over-drilling. Please note that the following methods are not suitable for
all types of casing, and the advice of an experienced driller should be sought.

e Conventional augering (i.e., a hollow stem auger fitted with a pilot bit). The pilot bit will
grind the well construction materials, which will be brought to the well surface by the
auger.

e A conventional cable tool rig to advance “temporary” casing having a larger diameter
than the original boring. The cable tool kit is advanced within the casing to grind the well
construction materials and soils, which are periodically removed with large diameter
bailer. This method is not applicable to bedrock wells.





e An over-reaming tool with a pilot bit nearly the same size as the inside diameter of the
casing and a reaming bit slightly larger than the original borehole diameter. This method
can be used for wells with steel casings.

e A hollow-stem auger with outward facing carbide cutting teeth having a diameter two to
four inches larger than the casing.

Prior to over-drilling, the bottom of the well should be perforated or cut away, and the
casing filled with grout as with casing removal by pulling.

In all cases above, over-drilling should advance beyond the original bore depth by a
distance of half a foot to ensure complete removal of the construction materials. Oversight
attention should be focused on the drill cuttings, looking for fragments of well materials.
Absence of these indicators is a sign that the drill has wandered off the well. 1f wandering is
suspected, having previously filled the well with grout, the remaining portion which cannot be
over-drilled can be considered grouted in-place. When the over-drilling is complete, grout should
be tremied within the annular space between the augers and well casings. The grout level in the
borehole should be maintained as the drilling equipment and well materials are sequentially
removed. As with all the other methods, the upper five feet of borehole should be restored
according to the procedures in Section 7.

3.0 SELECTION PROCESS AND IMPLEMENTATION

The decommissioning procedure selection flow chart, Figure 2, is to be used to select
decommissioning methods. The selection process first identifies the basic monitoring well type.
There are only two types of monitoring wells described in this guidance, overburden wells and
bedrock wells. Bedrock wells typically have an overburden portion which in the selection
process is to be treated as an overburden well. Techniques are specified for wells based upon
their type and the other physical conditions present. Decommissioning techniques called for by
the selection process have their practical limits; construction details dictate when a well stem can
be pulled without breaking and when it cannot be pulled. The DEC project manager has the
discretion to deviate from the flow chart, (Figure 2), based on site conditions, budgetary
concerns and professional judgment. The remainder of this section will discuss types of
monitoring wells in various settings along with recommended decommissioning techniques.

3.1 Bedrock Wells

Referring to Figure 2 and Section 2.1, if the well extends into bedrock, the rock hole
portion of the well is to be grouted in-place to the top of the rock. The grout mix, however, may
vary according to the conditions. A thicker grout may be required to fill voids and a thinner grout
may be necessary to penetrate well screen and sand pack. Refer to the grout mixture
specifications given in Section 6.1 and 6.2.

Prior to grouting, the depth of the well will be measured to determine if any silt or debris
has plugged the well. If plugging has occurred, all reasonable attempts to clear it should be
made before grouting. The borehole will then be tremie grouted according to Section 6.4 from
the bottom of the well to the top of bedrock to ensure a continuous grout column.





After the rock hole is grouted, the overburden portion of the well is decommissioned
using appropriate techniques described below. If the bedrock extends to the ground surface,
grouting can extend to the ground surface or to slightly below so that the site can be restored as
appropriate in accordance with Section 7.

3.2 Uncontaminated Overburden Wells

For overburden wells and the overburden portion of bedrock wells, the first factor in
determining the decommissioning method is whether the overburden portion of the well exhibits
contamination, as determined through historical groundwater and/or soil sampling results. If the
overburden is uncontaminated, the next criteria considers whether the well penetrates a confining
layer. In the case that the overburden portion of the well does not penetrate a confining layer, the
casing can either be tremie-grouted and pulled or tremie grouted and left in place. As a general
rule, PVC wells greater than 25-feet deep should not be pulled unless site-specific conditions or
other factors indicate that the well can be pulled without breaking. If the well cannot be pulled,
the well should be grouted in-place as accordance with Sections 2.1 and 2.2.

If a non-telescoped overburden well penetrates a confining layer, the casing should be
removed by pulling (if possible) in accordance with Section 2.3. If the casing cannot be removed
by pulling, the well should be grouted in-place or where complete removal is required, removed
by over-drilling. Over-drilling will be based upon the site-specific conditions and requirements.
If pulling is attempted and fails (i.e., a portion of the riser breaks) the remaining portion of the
well should be removed by using the conventional augering procedure identified in Section 2.4.
Note that if the riser is broken during pulling, it is highly unlikely that the driller will be able to
target it to over-drill it. This is the reason why all wells should be grouted first. In all cases, after
the well construction materials have been removed to the extent possible, the borehole will be
grouted in accordance with Section 6 and the upper five feet will be restored in accordance with
Section 7.

3.3 Contaminated Overburden Monitoring Wells/Piezometers

Contamination in the overburden plays a role in the selection process. Any contamination
present in the overburden must not be allowed to spread as a result of the decommissioning
construction. For wells and piezometers suspected or known to be contaminated with light non-
aqueous phase liquid (LNAPL) and/or dense non-aqueous phase liquid (DNAPL), often referred
to as “product,” the decision to decommission the well should be reviewed. Such gross
contamination is a special condition and requires design of the decommissioning procedure. If
decommissioning is determined to be the proper course of action, measurement of the non-
aqueous phase liquid volume will be determined and this liquid will be removed.

If an overburden well (or the overburden portion of a bedrock well) is contaminated with
LNAPL, DNAPL and /or dissolved fractions as indicated by historical sampling results, one
must evaluate the potential for contamination to cross an overburden confining layer (if one
exists) during decommissioning. A rock or soil horizon of very low permeability is known as a
confining layer. Contamination in the overburden lying above a confining layer is a significant
condition to recognize. To prevent mobile contaminants from crossing a confining layer during
pulling or over-drilling, a temporary casing should be installed to isolate the work zone. One
should follow the procedure selection flow chart. Some contaminated conditions call for over-
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drilling or a specially designed procedure.

A well in contaminated overburden may be grouted in-place as long as the grout fully
seals the well and boring zone. If a well in contaminated overburden was constructed allowing
formation collapse as annular backfill or if the well has a compromised well seal, one must either
physically remove the well or thoroughly perforate the riser and grout it in-place.

If physical removal of the well is required and the overburden contaminants are likely to
be dragged upward or downward during decommissioning, a temporary casing should be used to
seal off the construction work zone. Casing pulling and overdrilling can be safely accomplished
within the temporary casing. Section 2.4 discusses the temporary casing technique.

3.4 Telescoped Riser

If the riser is telescoped in one or more outer casings, the decommissioning approach
depends upon the integrity of the well seal. If there is no evidence that the well seal integrity is
compromised, the riser should be grouted in-place in accordance with Sections 2.1 or 2.2 and the
upper 5 feet of the well surface should be restored in accordance with Section 7. If indications
are that the well seal is not competent, it will be necessary to design and implement a special
procedure to perforate and grout or remove the well construction materials. The presence and
configuration of the outer casing(s) will be specific in the individual wells and will be a key
factor in the decommissioning approach. The special procedure must mitigate the potential for
cross-contamination during removal of the well construction materials.

4.0 LOCATING AND SETTING-UP ON THE WELL

Prior to mobilizing to decommission a monitoring well, one should notify the property
owner and/or other interested parties including the governing regulatory agency. It is advisable
that when at the well location, one should review the proposed well decommissioning procedure.
Verify well locations and identification by their identifying markers and GPS coordinates.
Lastly, verify the depth of each well with respect to depth recorded on the well construction log.

5.0 REMOVING THE PROTECTIVE CASING

Most monitoring wells installed in non-traffic locations are finished with an elevated,
protective casing (guard pipe) and a concrete rain pad. Wells at gasoline stations, usually being
in high-traffic areas, are typically finished with a flush-mount, curb box and protective 8" dia
steel inspection plate rather than a stick-up riser. The curb box is usually easily removed from
around the flush-mount well before pulling or over-drilling. In the case of stick-up wells, the
riser pipe may be bonded to the guard pipe and rain pad. When the protective casing and
concrete pad of a stick-up monitoring well are "yanked out,” a PVC riser will typically break off
at the bottom of the guard pipe several feet below grade. Once this happens, it may become
impossible to center a drill rig upon the well. The riser may become splintered and structurally
unstable for pulling. Unless grouted first, the well may fill with dirt. Before pulling a casing or
over-drilling a well, a method must be devised for removing these protective surface pieces
without jeopardizing the remaining decommissioning effort.

Generally, unless the protective casing is loose and can be safely lifted off by hand, one
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should fill the monitoring well with grout before removing the outer protective casing. This will
ensure that the well is properly sealed regardless of any problems later when removing the
protective casing. Remove the protective casing or road box vault initially only if the stick-up or
vault will interfere with subsequent down-hole work which must be done before grouting. This
down-hole work may include puncturing, perforating or cutting the screen or riser. But as a
general procedure don't remove the protective casing or road box until after initial grouting is
complete.

The procedure for removing the protective casing of a well depends upon the
decommissioning method specified for the monitoring well. The variety of protective casings
available preclude developing a specific removal procedure but often one can simply break up
the concrete seal surrounding the casing and jack or hoist the protective casing out of the ground.
A check should be made during pulling to ensure that the inner well casing is not being hoisted
with the protective casing. If this occurs, the well casing should be cut off after the base of the
protective casing is lifted above the land surface. At well locations where the riser has been
extended, the burial of a previous concrete pad may require the excavation of soil to the top of
the concrete pad to remove the well.

Steel well casing should be removed approximately five feet below the land surface so as
to be below the frost line and out of the way of any subsequent shallow digging. The upper five
feet of casing and the protective casing can be removed in one operation if a casing cutter is
used.

Waste handling and disposal must be consistent with the methods used for the other well
materials unless an alternate disposal method can be employed (i.e., steam cleaning followed by
disposal as non-hazardous waste).

6.0 SELECTING, MIXING, AND PLACING GROUT

This section gives recipes for the “standard grout mixture” and the thicker “special grout
mixture.” Mixing and placing grout is also discussed in this section. The goal of well
decommissioning is to eliminate the capability of water to travel up or down within the volume
of the former well and its boring. Success depends upon the correct grout mixture and placement
where it is needed. There are two types of grout mixes that may be used to seal monitoring wells:
a standard mix and a special mix. Both mixes use Type 1 Portland cement and four percent
bentonite by weight. However, the special mix uses a smaller volume of water and is used in
situations where excessive loss of the standard grout mix is possible (e.g., highly-fractured
bedrock or coarse gravels).

6.1 Standard Grout Mixture
For most boreholes, the following standard mixture will be used:
e One 94-pound bag Type | Portland cement;

e 3.9 pounds powdered bentonite; and
e 7.8 gallons potable water.

~11~





Slightly more water may be used in order to penetrate a sand pack when a well screen transects
multiple flow zones. This mixture results in a grout with a bentonite content of four percent by
weight and will be used in all cases except in boreholes where excessive use of grout is
anticipated. In these cases a special thicker mixture will be used.

6.2 Special Mixture

In cases where excessive use of grout is anticipated, such as high permeability formations
and highly fractured or cavernous bedrock formations, the following special mixture will be
used:

one 94-pound bag type | Portland cement;

3.9 pounds powdered bentonite;

1 pound calcium chloride; and

6.0-7.8 gallons potable water (depending on desired thickness).

The special mixture results in a grout with a bentonite content of four percent by dry
weight. It is thicker than the standard mixture because it contains less water. This grout is
expected to set faster than the Standard Grout Mixture due to the added calcium chloride. The
least amount of water that can be added for the mixture to be readily pumpable is 6 gallons per
94-pound bag of cement.

6.3 Grout Mixing Procedure

To begin the grout-mixing procedure, calculate the volume of grout required to fill the
borehole. If possible, the mixing basin should be large enough to hold all of the grout necessary
for the borehole.

Mix grout until a smooth, homogeneous mixture is achieved. Grout can be mixed
manually or with a mechanized mixer. Colloidal mixers should not be used as they tend to
excessively decrease the thickness of the grout for the above recipes.

6.4 Grout Placement

This guidance requires that grout be placed in the well from the bottom to the top by
means of a "tremie.” A tremie is a pipe, a hose or a tube extending from the grout supply to the
bottom of the well. The tremie delivers the grout all the way down through the water column
without its being diluted and mixed with the water that may be present in the well. The tremie
pipe or tube is withdrawn as (or after) the well is filled with grout.

Using the tremie, grout is placed in the borehole filling from the bottom to the top. Two-
inch and larger wells should use tremie tubing of not less than 1-inch diameter. Smaller diameter
wells will call for a smaller tremie pipe. Grout will then be pumped in until the grout appears at
the land surface (when grouting open holes in bedrock, the grout level only needs to reach above
the bedrock surface). Any groundwater displaced during grout placement, if known to be
contaminated, will be contained for proper disposal.

At this time the rate of settling should be observed. If grouting the well in place, the well
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casing remains in the hole. But if the decommissioning method has involved down-hole tools
such as hollow-stem augers or temporary casing for overdrilling, these will be removed from the
hole. As each section is removed, grout will be added to keep the level between 0 and 5 feet
below grade. If the grout level drops below the land surface to an excessive degree, an alternate
grouting method must be used. One possibility is to grout in stages; i.e., the first batch of grout
is allowed to partially cure before a second batch of grout is added.

As previously described in Section 5.0, the outer protective casing "stick-up™ should be
removed only after a well has been properly filled with grout. This will ensure that the well is
properly sealed regardless of any breakage which may occur when removing the stick-up. It is
important to reiterate that when either casing pulling or over-drilling are required, due to the
uncertainty of successfully pulling a well or over-boring a well, we insist that the driller tremie
grout the well first. Then without allowing the grout to dry, the driller proceeds with pulling the
casing or over-drilling the well.

Upon completion of grouting, ensure that the final grout level is approximately five feet
below land surface. A ferrous metal marker will be embedded in the top of the grout to indicate
the location of the former monitoring well. Lastly, a fabric "utility" marking should be placed
one foot above the grout so an excavator can see it clearly.

7.0 BACKFILLING AND SITE RESTORATION

The uppermost five feet of the borehole at the land surface should be filled with material
physically similar to the natural soils. The surface of the borehole should be restored to the
condition of the area surrounding the borehole. For example, concrete or asphalt will be patched
with concrete or asphalt of the same type and thickness, grassed areas will be seeded, and topsoil
will be used in other areas. All solid waste materials generated during the decommissioning
process must be disposed of properly.

8.0 DOCUMENTATION

A form which may be used in the field to record the decommissioning construction is
included as Figure 3. Additional documentation may be required by a DEC project manager and
samples are included in Appendix A. Programs within the DEC that maintain geographic data on
monitoring wells strive to keep that data up to date. Owners of these data sets must be notified
when a well is decommissioned. Historical groundwater quality data is linked to monitoring well
locations so when a well is decommissioned, existing GIS data must be updated to reflect that
fact but the coordinate location in the GIS database should not be eliminated. A metal detector
may not be able to detect a deeply buried marker so if this locator is important for future utility
runs or foundations, a map should be submitted to the property owner and the town engineer
showing the decommissioned well locations. Global Positioning System (GPS) coordinates
should be indicated on this map. Lastly, whatever documentation is produced should be provided
to the property owner, the DEC, and all other parties involved.
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9.0 FIELD OVERSIGHT

Over-drilling requires careful observation to detect whether the drill has wandered off the

well. Grout preparation and tremie work should be carefully observed. The successful
implementation of a decommissioning work plan depends upon proper direction, observation and
oversight. Methods to be employed must be clearly worked through and all parties must
understand what they have to do before going into the field. Flexibility is allowed where
necessary but the work effort must be thorough and effective to protect our groundwater.
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the Decommissioning of Ground Water Wells, Vadose Zone Monitoring Devices,
Boreholes, and Other Devices for Environmental Activities. A.S.T.M.. Philadelphia.
2005.

New York State Department of Environmental Conservation, Division of Solid and
Hazardous Materials, 6 NYCRR Part 360, Solid Waste Management Facilities.
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United States Environmental Protection Agency, The Handbook of Suggested Practices
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FIGURE 1

MONITORING WELL FIELD INSPECTION LOG





FIGURE 1
SITE NAME: SITEID.:

INSPECTOR:
MONITORING WELL FIELD INSPECTION LOG DATE/TIME:

NYSDEC WELL DECOMMISSIONING PROGRAM WEII ID.:

WELL VISIBLE? (If not, provide directions DEIOW) ..........ccccooiriiiiiiiiinieee e
WELL LD. VISIBLE? ...ttt bbbt bbb
WELL LOCATION MATCH SITE MAP? (if not, sketch actual location on back)......................

WELL 1.D. AS IT APPEARS ON PROTECTIVE CASING OR WELL: ....ccccooviiiiiicee,

SURFACE SEAL PRESENT? ...ttt bbbttt
SURFACE SEAL COMPETENT? (If cracked, heaved etc., describe below) ....................
PROTECTIVE CASING IN GOOD CONDITION? (If damaged, describe below) ..............

HEADSPACE READING (ppm) AND INSTRUMENT USED.........ccccooviinniinnenree e
TYPE OF PROTECTIVE CASING AND HEIGHT OF STICKUP IN FEET (If applicable)
PROTECTIVE CASING MATERIAL TYPE: ..o
MEASURE PROTECTIVE CASING INSIDE DIAMETER (INChes): ......cccccoovieivneiinciieienas

LOCK PRESENT? ottt et sr e
LOCK FUNCTIONAL? oottt s
DID YOU REPLACE THE LOCK? ..ottt
IS THERE EVIDENCE THAT THE WELL IS DOUBLE CASED? (If yes,describe below)

WELL MEASURING POINT VISIBLE? ....ooiiiiiiiiii s

MEASURE WELL DEPTH FROM MEASURING POINT (Feet): ....ccocooerierireineireiieieeas
MEASURE DEPTH TO WATER FROM MEASURING POINT (Feet): ....cccoovvvvirririenene
MEASURE WELL DIAMETER (INChES): .ecviiiiiictiiseeree e
WELL CASING MATERIAL: oot
PHYSICAL CONDITION OF VISIBLE WELL CASING: .....cccoiiiiiiiiicerese s
ATTACH ID MARKER (if well ID is confirmed) and IDENTIFY MARKER TYPE ............
PROXIMITY TO UNDERGROUND OR OVERHEAD UTILITIES.......ccooeiiiiiiiiiiccccne

DESCRIBE ACCESS TO WELL: (Include accessibility to truck mounted rig, natural obstructions, overhead

power lines, proximity to permanent structures, etc.); ADD SKETCH OF LOCATION ON BACK, IF NECESSARY.

YES

NO

YES

NO

YES

NO

DESCRIBE WELL SETTING (For example, located in a field, in a playground, on pavement, in a garden, etc.)

AND ASSESS THE TYPE OF RESTORATION REQUIRED.

IDENTIFY ANY NEARBY POTENTIAL SOURCES OF CONTAMINATION, IF PRESENT
(e.g. Gas station, salt pile, etc.):

REMARKS:
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DECOMMISSIONING PROCEDURE SELECTION
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WELL DECOMMISSIONING RECORD





FIGURE 3
WELL DECOMMISSIONING RECORD

Site Name: Well 1.D.:
Site Location: Driller:
Drilling Co.: Inspector:
Date:
DECOMMISSIONING DATA WELL SCHEMATIC*
(Fill in all that apply) Depth
(feet)

OVERDRILLING

Interval Drilled

Drilling Method(s)

Borehole Dia. (in.)

Temporary Casing Installed? (y/n)

Depth temporary casing installed

Casing type/dia. (in.)

Method of installing

CASING PULLING

Method employed

Casing retrieved (feet)

Casing type/dia. (in)

CASING PERFORATING

Equipment used

Number of perforations/foot

Size of perforations

Interval perforated

GROUTING

Interval grouted (FBLS)

# of batches prepared

For each batch record:

Quantity of water used (gal.)

Quantity of cement used (lbs.)

Cement type

Quantity of bentonite used (Ibs.)

Quantity of calcium chloride used (Ibs.)

Volume of grout prepared (gal.)

Volume of grout used (gal.)

COMMENTS:

* Sketch in all relevant decommissioning data, including:
interval overdrilled, interval grouted, casing left in hole,

well stickup, etc.

Drilling Contractor

Department Representative
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Appendix Al

Inspector’s Daily Report

CONTRACTOR:
ADDRESS:
TELEPHONE:
LOCATION FROM TO
WEATHER TEMP A.M. P.M. DATE
CONTRACTOR’S WORK FORCE AND EQUIPMENT
DESCRIPTION DESCRIPTION H | # DESCRIPTION H| # |DESCRIPTION
Field Engineer Equipment Front Loader Ton
Superintendent Ironworker Generators Bulldozer
Welding Equip.
Laborer Foreman Carpenter
Laborer Backhoe
Operating Engineer Concrete Finisher
Carpenter Paving Equip. & Roller
Air compressor
SEE REVERSE SIDE FOR SKETCH YES[ ] NO []
WORK PERFORMED:
PAY ITEMS
CONTRACT
Number ITEM | FROM TO DESCRIPTION QUANTITY REMARKS

TEST PERFORMED:
PICTURES TAKEN:

QA PERSONNEL
SIGNATURE

VISITORS:

REPORT NUMBER
SHEET of
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Appendix A2 (Page 1 of 2)
PROBLEM IDENTIFICATION REPORT

Date
ay [sulm | T[w|Th F |sal
Project Job Number ay ‘S” M|T|W|Th/F Sa
- Partly .
Contractor Sky/Precip. | Clear | /o, g\ |Cloudy| Rainy | Snow
TEMP. <32F | 32-40F | 40-70F| 70-80F | 80-90F
Subject WIND No Light |Strong
HUMIDITY Dry Mod. |Humid

PROBLEM DESCRIPTION Reference Daily Report Number 1:

PROBLEM LOCATION - REFERENCE TEST RESULTS AND LOCATION (Note: Use sketches on back of form as appropriate):

PROBABLE CAUSES:

SUGGESTED CORRECTIVE MEASURES:

APPROVALS:
QA ENGINEER:

PROJECT MANAGER:

Distribution: 1. Project Manager
2. Field Office
3. File QA Personnel

4. Owner Signature:






Appendix A2 (Page 2 of 2)

MEETINGS HELD AND RESULTS

REMARKS

REFERENCES TO OTHER FORMS

SKETCHES

SAMPLE LOG

SAMPLE NUMBER

APPROXIMATE LOCATION OF STOCKPILE

NUMBER OF STOCKPILE

DATE OF COLLECTION

CLIMATIC CONDITIONS

FIELD OBSERVATION

SHEETS OF





Appendix A3
CORRECTIVE MEASURES REPORT

Date
ay [sulm | T[w|Th F |sal
Project Job Number ay ‘S” M|T|W|Th/F Sa
- Partly .
Contractor Sky/Precip. | Clear | /o, g\ |Cloudy| Rainy | Snow
TEMP. <32F | 32-40F | 40-70F| 70-80F | 80-90F
Subject WIND No Light |Strong
HUMIDITY Dry Mod. |Humid

CORRECTIVE MEASURES TAKEN (Reference Problem Identification Report No.):

RETESTING LOCATION:

SUGGESTED METHOD OF MINIMIZING RE-OCCURRENCE:

SUGGESTED CORRECTIVE MEASURES:

APPROVALS:
QA ENGINEER:

PROJECT MANAGER:

Distribution: 1. Project Manager
2. Field Office
3. File QA Personnel

4. Owner Signature:
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Acronyms and Abbreviations

°C degree(s) Celsius

pg/L microgram(s) per liter

%R percent recovery

AAPP Abbreviated Accident Prevention Plan
ACM asbestos containing materials

AFB Air Force Base

BFB 4-bromofluorobenzene

CA corrective action

CAS Chemical Abstracts Service

CCB continuing calibration blank

ccv continuing calibration verification
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations

CIH Certified Industrial Hygienist

CMPR Contractor Monthly Progress Report
CON/HTRW containerized/hazardous, toxic, and radioactive waste
COPC chemical of potential concern

COR Contracting Officer’s Representative
CSM Conceptual Site Model

DA Department of Army

DQCR Data Quality Control Report

DoD U.S. Department of Defense

DQO data quality objective

DUA Data Usability Assessment

EDQW Environmental Data Quality Workgroup
FD field duplicate

FTL field team leader

FTMR field task modification request

FUDS Formerly Used Defense Site

FUDSChem Formerly Used Defense Sites Chemical Database
GC gas chromatograph

HASP Health and Safety Plan
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HAZWOPER Hazardous Waste Operations and Emergency Response
ICAL initial calibration

ICB initial calibration blank

ICBM Intercontinental Ballistic Missile

ICP inductively coupled plasma

ICS interference check sample

ICV initial calibration verification

IDW investigation-derived waste

INPR Inventory Project Report

LCS laboratory control sample

LCSD laboratory control sample duplicate

LDR linear dynamic range

LLCCV low level continuing calibration verification
LOD limit of detection

LoQ limit of quantification

MCL maximum contaminant level

MDL method detection limit

ME marginal exceedance

MFL million fibers per liter

MPC measurement performance criteria

MS mass spectrometer

MS matrix spike

MSD matrix spike duplicate

NA not applicable

NYSDEC New York State Department of Environmental Conservation
Oo&M operation and maintenance

OSHA Occupational Safety and Health Administration
PAL project action limit

PCBs polychlorinated biphenyls

PG Professional Geologist

PgM Program Manager

PID photoionization detector

PM Project Manager

POC point of contact
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ppb parts per billion

PMP Project Management Plan

PQO project quality objective

PWS Performance Work Statement

QA quality assurance

QAPP Quality Assurance Project Plan

Qc quality control

Qco Quality Control Officer

QL guantitation limit

QSM Quality Systems Manual

RCRA Resource Conservation and Recovery Act
RL reporting limit

RPD relative percent difference

RSD relative standard deviation

RT retention time

SAP Sampling and Analysis Plan

SEDD staged electronic data deliverable
SMS Strategic Missile Squadron

SOP standard operating procedure

SRS Sustainment and Restoration Services
SSHO Site Safety & Health Officer

svocC semivolatile organic compound

TBD to be determined

TCE trichloroethene

TCLP Toxicity Characteristic Leaching Procedure
TEM Transmission Electron Microscopy
UFP Uniform Federal Policy

USACE United States Army Corps of Engineers
USEPA United States Environmental Protection Agency
UsT underground storage tank

VOCs volatile organic compounds






U.S. Army Corps of Engineers — New England District
Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York
SAP/Optimized UFP-QAPP

FUDS Property No. C02NY021101

This page intentionally left blank.

vi





U.S. Army Corps of Engineers — New England District
Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York
SAP/Optimized UFP-QAPP

FUDS Property No. C02NY021101

QAPP Worksheets #1 and #2—Title and Approval Page

Project Name and Containerized/Hazardous, Toxic, and Radioactive Waste (CON/HTRW) Site

Site Location: Closure, Former Plattsburgh Atlas S-6 Site, Au Sable Forks, New York

Document Title: Facility-Wide Optimized Uniform Federal Policy for Quality Assurance
Project Plan (UFP-QAPP) for Groundwater Monitoring

Contract Number: W912WJ-21-C-0020

Lead Organization: United States Army Corps of Engineers (USACE)

Federal Regulatory None

Agency:

State Regulatory Agency: New York State Department of Environmental Conservation (NYSDEC)

Other Stakeholders: Dean Schneller, ADK Black Brook LLC
Preparer’s Contact Sustainment & Restoration Services (SRS)
Information: 2152 Northwest Parkway, Suite J

Marietta, GA 30067

Telephone: 678-355-5550

Fax: 770-528-0167

Email: JSanchez@oescgroup.com

Preparation Date: October 18, 2021

Plans and Reports from Confirmation Study, Atlas Missile Site (S-6), May 1987
Previous Investigations
Relevant to this Project:

Vs
10/18/2021

Michael Jones, SRS Date
Program Manager

\u‘kia ﬂt :)/—(;mts« ::}«g;z
' - 10/18/2021

Jorge Sanchez, SRS Date
Senior Project Manager & Senior Project Chemist

)W 10/18/2021

Keely Meadow\;, SRS Date
Project Chemist

Site Closure Report, Atlas S-6, December 2020

Harry Hendler, USACE Date
Project Manager/Contracting Officer’s Representative

(Note: This UFP-QAPP [hereinafter referred to as the QAPP] is not a controlled document; therefore, it does
not have a document control number.)
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QAPP Worksheets #3 and #5—Project Organization and

Distribution List

The Oneida ESC Group (OESC) is a family of companies, owned by the Oneida Nation of Wisconsin, that delivers

customer-focused engineering, science, and construction services worl
companies under the OESC Group.

U.S. Army Corps of Engineers
New England District

Project Manager

Harry R. Hendler

Program Manager Project Manager

dwide. SRS and Oneida are sister

Operations Manager

Jacques Marcillac, CPG

Corporate Contracts Manager

Michael Jones Jorge Sanchez

Project Personnel

Field Sampling and Monitoring

Senior Geologist

James Griffin, PG, CHMM

Subcontractors / Vendors

Chemist / Toxicologist

Keely Meadows

FTL/QCO

James Griffin, PG, CHMM

Pace Analytical Laboratories
Encorus Group

Enviroserve
Precision Jerome Partap

Jeffrey Stofiel

Corporate Health & Safety Manager

Brennan Johnson, CIH, CSP

Corporate QC Manager

Matt Van Beek, PE

Line of Communication
| ine of Reporting

Atlas §-6_0rg Chart_10-2021
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Name of . . o Telephone . .
Recipient Project Title/Role | Organization Number Email Address Deliverables
Michael Program Manager . .
Jones (PgM) SRS 678.355.5550 | mjones@oescgroup.com 1 Email
Jorge Project Manager SRS 678.255.5538 | jsanchez@oescgroup.com 1 Email
Sanchez (PM) e :
Geologist/Quality

James Control Officer - .

Griffin (QCO)/Field Team SRS 720.930.3329 | jgriffin@oescgroup.com 1 Email

Leader (FTL)

Keely . . .

Meadows Project Chemist SRS 678.778.7531 | kmeadows@oescgroup.com 1 Email

Harry R PM/Contracting Egi)l DoD Safe Download
Hendler g;gfggsntative (COR) USACE 978.318.8179 | harry.R.Hendler@usace.army.mil (DF) 1 DoD Safe DL

(F) 1 DoD Safe DL

stephen | 5001 Geologi SAC 978.318.8311 | Stephen.S il il

Potts enior Geologist USACE 78.318.8311 | Stephen.S.Potts@usace.army.mi 1 Emai

K/?iﬂ:j””e Chemist USACE | 978.318.8791 | Katherine.A.Miller@usace.army.mil | 1 Email

Michael iologi USACE | 978.318.8454 | Michael isi il il

Narcisi Biologist . . Michael.J.Narcisi@usace.army.mi 1 Emai

gg::ﬁieu Geologist USACE 978.318.8968 | Olivia.P.Beaulieu@usace.army.mil |1 Email

Nicole _ . . (DF) 1 Hardcopy, 1CD
Hinze State Regulator NYSDEC Nicole.Hinze@dec.ny.gov (F) 1 Hardcopy, 1 CD
Brian _ . (DF) 1 Hardcopy, 1CD
Huyck State Regulator NYSDEC brian.huyck@dec.ny.gov (F) 1 Hardcopy, 1 CD

Notes: (D) — Draft. (DF) — Draft Final, (F) — Final.
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QAPP Worksheets #4, #7 and #8—Personnel Qualifications and Sign-Off Sheet

Personnel Qualifications or Special

Training Signature/Date

Name Project Title/Role

ORGANIZATION: SRS

22 years of experience,
Jacques Marcillac SRS Director of Operations Bachelor of Science in Geological
Sciences

Over 30 years of experience in the

Michael Jones SRS PgM Environmental Field

33 years of experience,
Jorge Sanchez SRS PM Bachelor of Science in Chemistry,
Biology, and Military Science

Certified Industrial Hygienist (CIH),
American Board of Industrial
Hygiene; Certified Safety
Professional, Board of Certified Safety
Professionals; Occupational Safety
and Health Administration (OSHA)
Oneida Corporate Health and 30-Hour Construction Safety; OSHA
Safety Manager Confined Space Entrant, Attendance
and Supervisor; OSHA 40-Hour
Hazardous Waste Operations and
Emergency Response (HAZWOPER);
OSHA 510 —Occupational Safety and
Health Standards for the
Construction Industry

Brennan Johnson

16 years of experience,

Bachelor of Science in Geology;
Master of Science in, Geology;
Professional Geologist (PG) State of
SRS Senior Project Geologist Georgia; PG State of Wyoming,
/QCO/FTL Certified Hazardous Material
Manager; OSHA 30-Hour
Construction Safety; OSHA 40-Hour
HAZWOPER; OSHA 8-Hour
HAZWOPER Supervisor

James Griffin
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Name

Project Title/Role

Personnel Qualifications or Special
Training

Signature/Date

Jerome Partap

Site Safety & Health Officer (SSHO)

27 years of experience,
Bachelor of Science in Geology;

Professional Geologist State of
Tennessee; OSHA 30-Hour
Construction Safety; OSHA 40-Hour
HAZWOPER; OSHA 8-Hour
HAZWOPER Supervisor; USACE
Construction Quality Management
for Contractors

Keely Meadows

Chemical Engineer/Project Chemist

20 years of experience,
Bachelor of Science in Chemical
Engineering
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QAPP Worksheet #6—Communication Pathways

Communication Drivers

Organization

Name

Contact Information

Procedure (Timing, Pathways, etc.)

Regulatory agency
interface

USACE PM/COR

Harry R Hendler

978.318.8179

Contact for concurrence

Contractual changes

USACE PM/COR

Harry R Hendler

978.318.8179

Contact for concurrence

Health and Safety
Compliance

Oneida Program
Health and Safety
Manager

Brennan Johnson,
CIH

773.587.9023

Email/phone communication with PM. If there is any work stoppage due to
health and safety issues, SSHO will notify the PM within 24 hours. SSHO will
email or fax daily health and safety progress reports to PM.

Stop work due to safety
issues

USACE PM

SRS QCO/FTL

SRS SSHO

SRS PM

Oneida Health and
Safety Manager

Harry Hendler
James Griffin
Jerome Partap
Jorge Sanchez
Brennan Johnson

978.318.8179
720.930.3329
678.727.3073
678.255.5538
773.587.9023

PM informs USACE PM via phone, email, or letter (dependent on cause of stop
work) within 24 hours of impact being realized.

QAPP changes prior to field

FTL provides written documentation (via email) to PM and project chemist
within 24 hours of field task modification requests (FTMRs). PM provides written

work SRS PM Jorge Sanchez 678.255.5538 documentation (email and/or letter, dependent upon extent of modification) to
USACE PM within 48 hours of FTMR.
Manage and oversee the . N .
project USACE PM Harry Hendler 978.318.8179 Email/phone communication with SRS PM.
Manage all project phases | SRS PM Jorge Sanchez 678.255.5538 ﬁlsl'gnce:zterlals and information about the project will be forwarded by SRS PM to
Daily field progress reports SRS James Griffin 720.930.3329 FTL will receive from field staff daily field progress via email or fax
y prog P Geologist/QCO/FTL AR y prog ’

Reporting lab data quality
issues

SRS Project
Chemist

Keely Meadows

678.778.7531

Project Chemist will report to SRS PM any lab data quality issue so it can be
determined whether or not the issue(s) affect the project goals within 48 hours
after the issue is identified. Lab data quality issues will be communicated to
USACE PM via email within one week after occurrence.
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Communication Drivers Organization

Name

Contact Information

Procedure (Timing, Pathways, etc.)

Pace Analytical

Lab data quality issues Quality Manager

Kimberly Drag

704.607.7735

Any lab data quality issue will be resolved internally prior to reporting to the
project chemist, so it can be determined whether or not the issue affects the
project goals. Issues will be reported to the project chemist within 48 hours after
identification. Lab data quality issues will be communicated to the SRS PM within
48 hours after occurrence and to USACE PM via email within one week after
occurrence.

Field and analytical SRS Project
corrective actions Chemist

Keely Meadows

678.778.7531

The need for corrective action (CA) for field and analytical issues will be
determined by the SRS project chemist and communicated to SRS PM within 24
hours of discovery. Field and analytical CA will be communicated to USACE PM
via email within one week after occurrence.

SRS Project

Release of analytical data .
v Chemist

Keely Meadows

678.778.7531

No analytical data can be released until validation is completed and SRS project
chemist has approved the release. Data will be released within 14 days after
validation.

Sampling and analysis plan | SRS Project
amendments Chemist

Keely Meadows

678.778.7531

SRS project chemist will email any changes to the QAPP to SRS PM. Amendments
will be emailed to USACE PM within 14 days after a request for amendment or
after a need for amendment is identified.

Data verification issues, SRS Project
e.g., incomplete records Chemist

Keely Meadows

678.778.7531

SRS project chemist will report data verification issues to SRS PM within 48 hours
after issues are identified. SRS PM will communicate issues to USACE PM via
email within one week after occurrence.

Data validation issues,
SRS Project
e.g., non-compliance with | Chemist

procedures

Keely Meadows

678.778.7531

SRS project chemist will report data validation issues to SRS PM within 48 hours
after issues are identified. SRS PM will communicate issues to USACE PM via
email within one week after occurrence.

Data review corrective SRS Project
actions Chemist

Keely Meadows

678.778.7531

SRS project chemist will report data review CAs to SRS PM within 48 hours after
issues are identified. SRS PM will communicate CAs to USACE PM via email
within one week after the need for CA is identified.

Notes:

CIH = Certified Industrial Hygienist

COR = Contracting Officer’s Representative
FTL = field team lead

PgM = Program Manager

PM = Project Manager

QCO=Quality Control Officer

SRS = Sustainment and Restoration Services
SSHO = Site Safety and Health Officer

USACE = United States Army Corps of Engineers
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QAPP Worksheet #9—Project Planning Session Summary

A project planning kickoff meeting was held on 18 August 2021 (see participants sheet below). The meeting
was attended by representatives from USACE and SRS. The team reviewed the project scope and schedule and
came to a consensus.

Attendees:

Per Telecon: Harry Hendler (USACE), Katherine Miller (USACE), Stephen Potts (USACE), Michael Narcisi
(USACE), Jacques Marcillac (SRS), Michael Jones (SRS), Jorge Sanchez (SRS), James Griffin (SRS), Ellery Harding
(SRS), Keely Meadows (SRS), Stacey DeLaReintrie (SRS)

Objectives of Meeting (Roles, Submittals, and Project Priorities):

Mr. Sanchez will serve as the PM and primary point of contact (POC) for SRS, James Griffin will serve
as secondary POC for the project.

Monthly summary reports, project schedule, and milestones completed will be provided every month
before the 10" of each month.

Main priority will be site closure.

Discussion Topics:

Mr. Sanchez led introductions (see attendees list above).
Lines of communication will be through USACE and SRS, primarily through the PM. Harry Hendler will
be POC for USACE.

Task 1, Project Management (7.1)

The PM will be involved in all the planning. Initial Abbreviated Accident Prevention Plan (AAPP) was
prepared for the site visit; the Project Management Plan (PMP) and Health and Safety Plan (HASP) are
being prepared as drafts.

Project team will attend meetings and conference calls as necessary, etc. Monthly progress meetings
will be held as planned. SRS will update USACE as needed based on field events and activities.
Contractor Monthly Progress Reports (CMPRs) will be submitted before the 10™ of every month and
will include approval of previous months invoice, the milestone, and revised schedule (updated as
needed). Next meeting is TBD.

Daily field reports (when the team is on-site) will be submitted as daily quality control reports (DQCRs).
They will be prepared in the field, approved by PM, and sent to client.

Formerly Used Defense Sites Chemical Database (FUDSChem) will be the general place that
information is submitted (e.g., field construction diagrams, analytical reports). SRS has a FUDSChem
analyst and chemist that will work together to submit this information.

Mr. Sanchez asked if the USACE’s RMS system will be used.

Mr. Hendler confirms that RMS will not be used for this project.

Task 2, Planning Documents (7.2)

SRS is preparing the Sampling and Analysis Plan/UFP-QAPP. Well construction diagrams will be
downloaded once completed and included in the UFP-QAPP per specifications.

The Waste Management Plan and HASP will also be submitted for approval.

SRS will submit all planning documents by mid-September.
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C.

Task 3, Research Historical Records/Existing Information and Reporting (7.3)

Research of historical documentation was performed for the proposal, but SRS will continue doing
research of all available documentation.

Task 4 and Task 5, Replacement MWs Geoprobe/Temporary MWs, Abandonment of Existing Wells,
Abandonment of Temporary Wells, FUDSChem — Data Validation (7.4) and CIH and Structural
Evaluation, ACM Survey, Water Quality Assessment, FUDSChem — Data Validation (7.5)

SRS will conduct Tasks 4 and 5 simultaneously with 2 weeks to complete tasks. Temporary monitoring
wells will be positioned near previous groundwater monitoring wells via Geoprobe or sonic drill rig (3
shallow wells and 1 deep well). Existing monitoring wells will be abandoned and replaced with
temporary monitoring wells, which will be sampled.

In the same 2-week event, the SRS CIH will determine air quality for confined space entry and a
structural engineer that will provide a structural evaluation (integrity of silo). CIH will ensure that silo
meets safety requirements for site workers and produce a report assessing the silo.

Asbestos containing materials (ACM) survey will be conducted once the CIH and structural engineer
confirm that the silo has met safety requirements (plan to be in field by mid to end October).

Once ACM survey is complete, SRS will conduct the water quality assessment of silo water for a
potential (future) discharge in compliance with NYSDEC standards. Three different depths within the
silo will be sampled and analyzed for volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), polychlorinated biphenyls (PCBs), total metals, and asbestos.

Task 6, Monitoring Well Sampling, FUDSChem — Data Validation (7.6)
Data and Data Quality Reports will be submitted to FUDSChem.

Task 8, Closure Report (7.7)
Task 8 will include the Closure Report, which will document all field activities, present data findings,
and provide recommendations.

Task 9, Site Restoration (7.8)
No discussion.

Task 10, IDW Management (7.9)
SRS will dispose of soil cuttings, investigation-derived waste (IDW), liquid water, and other non-
hazardous material generated during field activities.

Options
Options for this project include an expanded silo water analysis, three additional rounds of sampling,
and ACM abatement.

Atlas S-6 Priority Items

Initial priority items are completing the planning documentation and receiving approval.
Site closure is the over-arching priority.

Discussion Topics (Document List & Copies; USACE and Regulatory Requirements)

Mr. Sanchez states that documents will be prepared and submitted to USACE, and if needed, either
SRS or USACE will submit to state and stake holders. Meetings with stakeholders to determine lines of
communications will be held, if necessary. USACE requirements will include submittals, milestones,
schedule, and PMP. Regulatory requirements will be discussed through USACE, the state, and SRS.
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Action Items and Additional Discussion (Project Description, Q&A, Client Needs)

Mr. Hendler gives a brief history of the property and states that the mission is to close out the Inventory
Project Report (INPR). The Atlas property was deemed to be eligible as a Formerly Used Defense Site
(FUDS). INPRs were developed, which contain overall scope and objectives to achieve site closure.
When initially starting this project, some INPR items were completed (confirmed the UST
[underground storage tank] presence and removed it). To close out the project, the remaining INPR
items need to be completed; however, some of those tasks cannot be completed (closing silo doors).
Doors cannot be closed due to original owner removing door components. This will need to be written
up as the condition of the silo door. The other factor is the silo being submerged in water, thus
hindering ability to assess the silo and address items in INPR. Parameters need to be screened to
determine the applicability of discharge. NYSDEC may change those levels and require screening for
other contaminants. SRS may need to send down a drone to get an idea of what’s present in the silo.
If we cannot, then dewatering of the silo will occur. If it is not structurally sound to do any of the items,
we will document that and determine a new path forward with the project team.

Mr. Hendler states that there are four groundwater monitoring wells, including one well with
trichloroethene (TCE) detects.

Mr. Sanchez mentions that the limit was 10 micrograms per liter (ug/L) at that time and now it is 5
ug/L.

Mr. Hendler states that SRS needs to verify that groundwater is not impacted above current maximum
contaminant levels (MCLs). Objective is to collect one round of groundwater sampling. If these samples
are clean, we are done with groundwater sampling. If detects of Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) contaminants are detected, then we will have to
resample to get at least two quarters of results. If the groundwater turns into an issue where we get
detects and have to start chasing, we will change from CON/HTRW to a HTRW project, which will have
different approval processes. Right now, we want to keep it a CON/HTRW project.

Mr. Jones comments that NY State UST Management Program will be overseeing this. Mr. Hendler
confirmed and stated that there are two stakeholders (NYSDEC and property owner). NYSDEC focused
on UST compliance. Looking for closure from the NYSDEC UST program (main goal). Need to maintain
a good relationship with property owner (Mr. Dean Schneller). Mr. Schneller is the spokesman for the
corporation. He is an attorney in Plattsburgh, so anything we send needs to go through him. There is
another engaged partner and a silent partner. For NYSDEC, Nicole Hinze, and Brian Huyck are the other
POCs. At points during the project, SRS may be asked to submit directly to them via email.

Mr. Hendler states USACE was not satisfied with previous contractor. Previous contractor had quality
issues with their data (had a lot of qualifiers that needed to be justified for no reason). If they had done
sample management properly, samples wouldn’t have been qualified.

Mr. Potts asks if SRS would keep USACE updated on schedule, as it would help plan oversight and Mr.
Sanchez states that SRS would communicate with USACE regarding the schedule.

Mr. Hendler states he would like a schedule to be forwarded along with meeting minutes so it can be
sent to stakeholders. SRS will take the lead with coordinating the parcel owner.

Mr. Hendler states that we will be having an introductory call with NYSDEC. USACE needs to let NYSDEC
know when they will have a Draft sampling and analysis plan (SAP) for NYSDEC to review (USACE
typically allows 30 days to review but will request a quicker turn-around time). NYSDEC needs to know
the overall objectives so when receiving the work plan there are no surprises. The call with them will
be through WebEx. SRS can show general tasks that will be done for both the silo and groundwater
sampling through PowerPoint during that call.
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Mr. Hendler requests PowerPoint presentation with figures with both areas (silo and groundwater) to
generally describe tasks to be performed, so he may ask for a quick turnaround time on the Draft SAP
review cycle.

Mr. Marcillac states that as we get closer to the field work, SRS will give a detailed field schedule of
daily activities to the USACE and property owners. Regarding data quality issues, Mr. Marcillac asks if
the issues were related to logistics and Mr. Hendler clarifies that previous contractor held samples for
more than two days before shipping (might have been Fisher’s Island project).

Mr. Hendler asks when schedule and meeting minutes will be submitted, and Mr. Sanchez states they
would be submitted within five days.

Mr. Hendler states there are two priorities: inform USACE regarding schedule for personnel
availability/planning purposes and let State know when SRS plans to mobilize there so they can be on
site.

Mr. Hendler mentions HASP will be reviewed by a separate entity within the USACE.

Action Items

Task to be Done Person/Persons Due Date/Completed Date
Responsible
Provide date for next Monthly Meeting USACE 3 September 2021
Submit Draft Meeting Minutes and Schedule SRS Within 5 business days
Comment/Approve Meeting Minutes and USACE TBD
Schedule
Submit Final Meeting Minutes and Schedule SRS Within 7 business days
Submit Planning Documents SRS Mid-September
Create PowerPoint Presentation to Describe SRS Prior to Introductory Call
Tasks to be Performed for NYSDEC with NYSDEC (TBD)
Attend Introductory Call with NYSDEC during USACE/SRS TBD
which time SRS will present a PowerPoint
Presentation of Tasks to be Performed
Inquire about expediting turnaround time for USACE After Introductory Call with
Draft SAP from NYSDEC NYSDEC (TBD)
Inform USACE Regarding Schedule for USACE SRS Mid-September
Personnel Availability/Planning Purposes and
inform NYSDEC when SRS will Mobilize to Site
Provide Schedule to Property Owner USACE/SRS Upon receipt of USACE
approval
Schedule Project Tasks and Coordinate Site SRS TBD
Access with Property Owner

11
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QAPP Worksheet #10—Conceptual Site Model

This worksheet describes the site background and the environmental problem in relation to the conceptual
site model (CSM). The CSM integrates existing information and working assumptions about the physical site
conditions and the nature and extent of chemicals of potential concern (COPCs) at the site.

The CSM is based on the current understanding of site history and conditions, and will be updated in the future
based on information gained from the investigation activities to be completed at the site.

The overall objective of achieving site closure for the Atlas S-6 site will be met by: 1) adequately addressing
the five FUDS INPR activities that are necessary to remove the site from the FUDS program; and 2) obtaining
NYSDEC regulatory concurrence and approval for Site Closure.

The remaining five FUDS INPR activities for this site are:

e INPR Activity 1. Sampling and testing of water in the silo; removal/disposal of contaminated silo
water and steam cleaning of silo;

o INPR Activity 2. Removal and disposal of hydraulic tank and fluids inside the silo;
o INPR Activity 3. Reclosing of doors after the cleanup;

o INPR Activity 4. Removal and disposal of asbestos pipes insulation incidental to the silo cleanup;
and

o INPR Activity 5. Perform one round of resampling and retesting of groundwater at the four
existing monitoring well locations due to contaminants historically exceeding the Maximum
Contaminant Level for trichloroethene (TCE).

Based on current site conditions and available data, several factors complicate the ability to safely execute
and meet all technical objectives above. Therefore, SRS proposed a phased approach for fieldwork that is
approved by U.S. Army Corps of Engineers (USACE) in order to collect the data necessary to make informed
decisions to address the remaining INPR activities at a later time (e.g., data to assess treatment parameters
during dewatering, if required). Tasks to be completed in the first phase include an initial CIH evaluation,
ACM survey, structural engineering evaluation, ACM abatement, submersible drone deployment,
assessment of silo water, abandonment of existing wells and installation of new temporary monitoring wells,
and sampling and analysis of groundwater from temporary wells. These tasks are described in Worksheet
#17.

Background

The Atlas S-6 property was constructed in the early 1960s and was formerly used as a silo for the Series F Atlas
missile, a missile type operationally utilized by the United States in the Intercontinental Ballistic Missile (ICBM)
role between September 1962 and April 1966. The Site was one of 12 missile complexes located throughout
New York and Vermont assigned to the 556 Strategic Missile Squadron (SMS) at Plattsburgh Air Force Base
(AFB) in Plattsburgh, New York. The site was deactivated sometime prior to the 556" SMS inactivation in June
1965.
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Physical Characteristics

The former Plattsburgh Atlas S-6 (Atlas S-6 or site) missile silo site is located at 641 Dry Bridge Rd, Au Sable
Forks, Town of Black Brook, NY. Au Sable Forks is a hamlet of the town. It is approximately 34 miles south of
the United States/Canada border and 16 miles west of the New York/Vermont border. It is in the Adirondack
physiographic province rugged highland region underlain by complex sequence of Precambrian igneous and
metamorphic rocks. The nearest residential properties are located approximately 600 feet to the southwest
and southeast of the Site. The Site is approximately 0.5 miles north of the Au Sable River.

Geology

The Site is primarily underlain by a metamorphic Middle Proterozoic Granitic and Trondhjemitic (Albite) Gneiss,
also known as Lyon Mountain Gneiss. Lyon Mountain Gneiss is composed of varied quartz-feldspar gneisses of
probable metavolcanic origin, with some intrusive granitic rocks. It includes subordinate layered amphibolite
and metasedimentary rocks, and a few small olivine metagabbro bodies. The Lyon Mountain Gneiss north of
the Au Sable River contains numerous, small low-Ti magnetite ore bodies of enigmatic origin that were mined
extensively during the 19" century. The Lyon Mountain Gneiss is located within the Lake Champlain Watershed
Basin (United States Geological Survey, 1957).

At a smaller scale, the site itself is located in a pine barren ecological community, generally flat, and comprised
of somewhat excessively drained soils in pro-glacial outwash deposits (National Resources Conservation
Service Soil Survey Geographic Database, 1995). The topographic relief at the site is approximately 65 feet. The
general slope of the topography is from the northeast toward the southwest. The highest surface elevation is
approximately 720 feet mean sea level in the northeast corner with the lowest surface elevation approximately
655 feet mean sea level in the southeast corner of the site.

Nature and Extent of Contamination

Preliminary assessment findings presented in the Atlas S-6 Confirmation Study Final Report, prepared by Law
Environmental Inc., May 1987, indicate that TCE was measured in samples from groundwater monitoring wells
at 8.1 pg/L (MW601), 3.7 pug/L (MW 603), and 5.6 pug/L (MW604). At that time, the NYSDEC criteria for TCE was
10 pg/L for Class GA groundwaters. Class GA waters are fresh groundwaters found in the saturated zone of
unconsolidated deposits and consolidated rock or bedrock. All fresh groundwater in New York State is Class
GA and has the most stringent water quality standards. The current MCL for TCE is 5 pg/L or parts per billion
(ppb). It was also reported that the silo doors and other access points into the missile silo were sealed, and
therefore, no silo water samples were obtained.

Based on the 12 October 1994 INPR memorandum, prepared by USACE New York District dated 7 December
1994, and follow-on memorandum dated 12 August 1996, there is also a possibility of lead paint deterioration,
hydraulic tank fluid leakage, and deteriorated asbestos pipe insulation mixing with silo water, thus creating
hazardous/toxic waste inside the silo.

A geophysical investigation was performed at the site in October 2020 by Renova Environmental Services in
the area of a suspected 10,000-gallon diesel UST order to determine if the tank remained in the ground. The
findings from this investigation revealed no evidence of a UST, and therefore concluded that the UST was
removed at a previous date (Renova Environmental Services, 2020).
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QAPP Worksheet #11—Project/Data Quality Objectives

The overall objective of this Contract is to achieve site closure in compliance with ER 200-3-1, Environmental
Quality FUDS Program Policy, Section 4-6 Cleanup Actions for CON/HTRW with Petroleum USTs; DOD; DA; and
USACE Regulations, Polies, and Guidance, and the substantive requirements of NYSDEC at the Former
Plattsburgh Atlas S-6 Site in Au Sable Forks, Town of Black Brook, New York. Groundwater sampling, silo water
sampling, and IDW management are part of the site closure process.

Data Quality Objectives

Data quality objectives (DQOs) are pre-established goals that help monitor and assess project progress. They
provide benchmarks against which the quality of field work and the resultant analytical data are evaluated. For
the Atlas S-6 property, DQOs specify the type, quality, quantity, and uses of the data needed to adequately
achieve site closure.

Project Quality Objectives

Project quality objectives (PQOs) define the type, quantity, and quality of data that are needed to answer
specific environmental questions and support proper environmental decisions.

Analytical data will be uploaded into the FUDSChem and validated as stated in QAPP Worksheet #35.
Who will use the data?

The USACE, NYSDEC, and other project stakeholders making site management decisions for the site will use
the data to support the environmental decisions to be made at the site.

What are the Project Action Limits (PALs)?

Groundwater and silo water will be compared to groundwater protection standards (MCLs or background
concentration levels, if MCLs are not defined). IDW samples will be compared to Resource Conservation and
Recovery Act (RCRA) hazardous waste limits. Results will be provided in data evaluation reports, as described
in Worksheet #14.

What will the data be used for?

The data collected will be used to address closure of the site.

What types of data are needed?

Sampling designs, locations, methods, and rationales are presented in Worksheets #17 and #18.
How “good” do the data need to be in order to support the environmental decision?

The data will be generated using rigorous sampling and analytical methods, such as approved U.S.
Environmental Protection Agency (USEPA) SW846 reference methods. The data are not expected to be
restricted in their use once data quality is established and validated. The chemical-specific analytical detection
limits are presented in Worksheet #15.

How much data are needed? Where, when, and how should the data be collected/generated?

Worksheet #18 & 20 presents the number of samples to be collected for each environmental medium and the
total number of QC samples to be collected. Field forms are found in Appendix A, standard operating
procedures (SOPs) for field sampling are found in Appendix B, and laboratory analytical procedures are
described in Appendix C. Field work is estimated to begin in October 2021.
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Who will collect and generate the data?

SRS will collect the data on behalf of the USACE and NYSDEC. Pace Analytical will perform all sample analyses
with the exception of asbestos, which will be subcontracted to EMSL.

How will the data be reported? How will the data be archived?

Site data will be reported and stored in accordance with procedures outlined in the New England District Data
Management Plan regarding FUDSChem (USACE, 2016) and Worksheet #36. Hard copy and electronic (such as
database management system and project geographic information system) data will be stored by SRS for five
years after project completion.

15





U.S. Army Corps of Engineers — New England District
Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York
SAP/Optimized UFP-QAPP

FUDS Property No. C02NY021101

QAPP Worksheet #12—Measurement Performance Criteria

Tables summarizing the measurement performance criteria (MPC) that are established for each matrix and
analytical parameter of this project are provided below.

The quality of the data to be collected for this project will be verified through appropriate MPC established for
both sampling procedures and analytical methods. The criteria should relate to data quality indicators,
consisting of precision, accuracy, representativeness, comparability, and completeness as well as sensitivity.
The data quality indicators are defined as follows:

*

Precision refers to the reproducibility of measurements. Precision is usually expressed as standard
deviation, variance, percent difference, or range, in either absolute or relative terms.

Accuracy refers to the degree of agreement between an observed value (such as sample results) and an
accepted reference value. A measurement is considered accurate when the reported value agrees with the
true value or known concentration of the spike or standard within acceptable limits.

Representativeness describes the extent to which a sampling design adequately reflects the environmental
conditions of a site. Representativeness is determined by appropriate program design, with consideration
of elements, such as proper well locations, operations process locations, and sampling locations.

Comparability addresses the degree to which different methods or data agree or can be represented as
similar. Comparability is achieved by using standard methods for sampling and analysis, reporting data in
standard units, normalizing results to standard conditions, and using standard and comprehensive
reporting formats.

Completeness is a measure of the amount of valid data collected using a measurement system.
Completeness is expressed as a percentage of the number of measurements that are specified in the QAPP.

Sensitivity is the ability of a method or instrument to detect the target analytes at the level of interest.
Sensitivity can be measured by calculating the percent recovery (%R) of the analytes at the quantitation
limit, which is the minimum concentration of an analyte that can be routinely identified and quantified
above the method detection limit by a laboratory.

The quality of the sampling procedures and laboratory results will be evaluated for compliance with project
DQOs through a review of overall precision, accuracy, representativeness, completeness, and
comparability, in accordance with procedures described in Worksheet #37. The results will be summarized
in an overall data quality report, which will be included as an appendix to the groundwater sampling report.

A Data Usability Assessment (DUA) in FUDSChem will be performed by SRS for the sampling event. If a
result receives an X flag during validation or if the laboratory applies a flag denoting serious deficiencies in
ability to meet quality control criteria, the SRS project chemist will communicate this to the project decision
team (USACE and SRS). The project decision team will discuss the data and decide the appropriate flag to
be applied.
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Matrix: Groundwater, Silo Water, IDW Water, IDW Soil
Analytical Group: VOCs
Analytical Method: USEPA Method SW8260C

Analytical Data Quality __—
QC Sample Group Indicators Measurement Performance Criteria
Field Duplicate Values greater than 2 times the limit of
(FD)* P Precision quantification (LOQ); relative percent difference
(RPD) +/- 20% for water; RPD +/- 35% for soil

Continuing . 500,
Calibration Check Precision +/-20%
Matrix Sp|l§e/Matr|x Accuracy/Bias/ Same as Laboratory Control Sampling (LCS); refer
Spike Duplicate Precision to Worksheet #28
(MS/MSD) )

voc See Worksheet #15 and DoD Quality Systems
LCS Accuracy/Bias

Equipment Blank*

Trip Blank

Temperature Blank

Manual (QSM) 5.3 Table C-23/24

Bias/
Contamination

Same as method blank; refer to Worksheet #28.

Bias/
Contamination

Same as method blank.

Accuracy/
Representativeness

2 degrees Celsius (°C) to 6 °C.

*This QC sample will not be analyzed for the IDW sampling

Matrix: Silo Water, IDW Water, IDW Soil
Analytical Group: SVOCs
Analytical Method: USEPA Method 8270D

Analytical Data Quality o
QC Sample Group Indicators Measurement Performance Criteria
Continuing ..
Calibration Check Precision +/-20%
Accuracy/Bias/ .
MS/MSD Precision Same as LCS; refer to Worksheet #28.
svoc
LCS Accuracy/Bias See Worksheet #15 and DoD QSM 5.3 Table C-
25/26
Temperature Blank éccuracy/ . 2°Cto6°C.
epresentativeness

Matrix: Silo Water, IDW Water

Analytical Group: Metals
Analytical Method: USEPA Method 6020B

Analytical Data Quality o
QC Sample Group Indicators Measurement Performance Criteria

Continuing -
Calibration Check Precision +10%
MS/MSD Accu.re.)cy/Bias/ Same as LCS; refer to Worksheet #28.

Precision

Metals

LCS Accuracy/Bias See Worksheet #15 and DoD QSM 5.3 Table C-6

Accuracy/ ° °
Temperature Blank Representativeness 2°Cto6°C.
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Matrix: IDW Soil

Analytical Group: Metals
Analytical Method: USEPA Method 6010D

Analytical Data Quality o
QC Sample Group Indicators Measurement Performance Criteria
Continuing ..
Calibration Check Precision +/-10%
MS/MSD éccu.re.xcy/Blas/ Same as LCS; refer to Worksheet #28.
recision
Metals

LCS Accuracy/Bias See Worksheet #15 and DoD QSM 5.3 Table C-3
Temperature Blank Accuracy/ 2°Cto6°C

Representativeness )

Matrix: Silo Water, IDW Water, IDW soil
Analytical Group: Mercury
Analytical Method: USEPA Method 7470A

Analytical Data Quality __—
QC Sample Group Indicators Measurement Performance Criteria

Continuing .
Calibration Check Precision +/-10%

Accuracy/Bias/ .
MS/MSD Precision Same as LCS; refer to Worksheet #28.

Mercury
LCS Accuracy/Bias See Worksheet #15 and DoD QSM 5.3 Table C-
11/12

Accuracy/ ° °

Temperature Blank Representativeness 2°Cto6°C.

Matrix: Silo Water, IDW Water, IDW Soil
Analytical Group: PCBs
Analytical Method: USEPA Method 8082A

Analytical Data Quality o
QC Sample Group Indicators Measurement Performance Criteria
Continuing ..
Calibration Check Precision +/-20%
Accuracy/Bias/ .
MS/MSD Precision Same as LCS; refer to Worksheet #28.
PCB
LCS Accuracy/Bias See Worksheet #15 and DoD QSM 5.3 Table C-
17/18
Temperature Blank éccuracy/ . 2°Cto6°C.
epresentativeness
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Matrix: IDW Water, IDW Water, IDW Soil
Analytical Group: Pesticides and Herbicides
Analytical Method: USEPA Methods 8081B, 8151A

Calibration Check

Analytical Data Quality __—
QC Sample Group Indicators Measurement Performance Criteria
Continuing Precision +/-20%

Accuracy/Bias/

MS/MSD Pesticides | Precision

Same as LCS; refer to Worksheet #28.

LCS Herbicides Accuracy/Bias

See Worksheet #15 and DoD QSM 5.3 Table C-
15/16 and 21/22

Accuracy/

Temperature Blank Representativeness

2°Cto6°C.
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QAPP Worksheet #13—Secondary Data Uses and Limitations

This worksheet will be included in the Site-Specific Work Plan Addendums and will identify data used in the
generation of the Site-Specific Work Plan Addendums.

20





U.S. Army Corps of Engineers — New England District
Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York
SAP/Optimized UFP-QAPP

FUDS Property No. C02NY021101

QAPP Worksheet #14 and #16—Project Tasks and Schedule

This worksheet provides a summary of project tasks and anticipated schedule, which shows the timeframes for the major activities and deliverables, as
well as the individual tasks and their interrelationships. The schedule can be found starting on the next page.
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USACE New England
W912WJ-21-R-0010
Containerized/Hazardous, Toxic, and Radioactive Waste (CON/HTRW)
Site Closure at the Former Plattsburgh Atlas S-6 Site FUDS

Durations are in work/business days unless otherwise noted as "edays" for calendar days.
The New York State Department of Environmental Conservation (NYSDEC) are part of Regulatory Reviews

ID Task-ID [Task Name Duration Start Finish 2022
Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep ‘ Oct ‘ Nov ‘ Dec | Jan ‘ Feb ‘ Mar ‘ Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep | Oct
0 Containerized/Hazardous, Toxic, and Radioactive Waste 360 days Mon 5/3/21 Fri 9/30/22 ¢ L 4
1 Award/ NTP 0 days Wed 8/11/21 Wed 8/11/21 ¢ 8/11
2
3 01 Task 1 - Project Management, Project Management Plan 360 days Mon 5/3/21 Fri 9/30/22 ¢ 4
(PMP)/ Schedule, Abbreviated Accident Prevention Plan and
Meetings/Conference
4 0101 Project Management 360 days Mon 5/3/21 Fri 9/30/22
5 0102 Abbreviated Accident Prevention Plan (AAPP) 1 day Mon 5/3/21 Mon 5/3/21
6 Draft - AAPP 1 day Mon 5/3/21 Mon 5/3/21
7 USACE PDT Review 1 day Mon 5/3/21 Mon 5/3/21
8 Final - AAPP 0 days Mon 5/3/21 Mon 5/3/21 5/3
9 0103 Preliminary Site Visit 2 days Mon 5/3/21 Tue 5/4/21 )
10 0104 Project Management Plan (PMP)/ Schedule 51 days Wed 8/11/21 Thu 10/21/21 P——————y
11 Draft - PMP/Schedule 18 days Wed 8/11/21 Fri9/3/21 ﬁﬁv
12 USACE PDT Review 6 days Wed 9/22/21 Wed 9/29/21 is
13 Draft Final - PMP/Schedule 5 days Thu 9/30/21 Wed 10/6/21 1
14 USACE PDT Review 5 days Thu 10/7/21 Wed 10/13/21
15 USACE PDT RTC/ Comment Resolutions 5 days Thu 10/14/21 Wed 10/20/21
16 Final - PMP/Schedule Submittal 1 day Thu 10/21/21 Thu 10/21/21 i
17 Approval/Completion of Final PMP 0 days Thu 10/21/21 Thu 10/21/21 ¢ 10/21
18 0105 Meeting/Conference Calls/Communication/Coordination 288 days Tue 8/10/21 Tue 9/27/22 P—
19 KickOff Meeting 1 day Wed 8/18/21 Wed 8/18/21 l%
20 KickOff Meeting Minutes 5 days Thu 8/19/21 Wed 8/25/21
21 Monthly Meetings 288 days Tue 8/10/21 Tue 9/27/22 I I I I i I i I I I I I I I
36
37 02 Task 2- Sampling and Analysis Plan, Quality Assurance Project 50 days Mon 8/16/21 Mon 10/25/21 p——
Plan, Waste Management Plan and Health and Safety Plan
38 0201 Sampling and Analysis Plan (SAP) 48 days Mon 8/16/21 Thu 10/21/21 —————
39 Draft - SAP 21 days Mon 8/16/21 Tue 9/14/21
40 USACE PDT Review 4 days Wed 9/15/21 Mon 9/20/21 %
41 Draft Final - SAP 5 days Fri9/24/21 Thu 9/30/21
42 Regulatory Review 10 days Fri 10/1/21 Thu 10/14/21 s
43 Final - SAP Submittal 5 days Fri 10/15/21 Thu 10/21/21 i%l
44 Approval/Completion of Final SAP 0 days Thu 10/21/21 Thu 10/21/21 ¢ 10/21
Project: CON/HTRW Site Closure, Former Plattsburgh Atlas S-6 Site FUDS Task G Milestone ® Project Summary @y
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USACE New England

W912WJ-21-R-0010

Containerized/Hazardous, Toxic, and Radioactive Waste (CON/HTRW)

Site Closure at the Former Plattsburgh Atlas S-6 Site FUDS

ID Task-ID |Task Name Duration Start Finish 2022
Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep ‘ Oct ‘ Nov ‘ Dec | Jan ‘ Feb ‘ Mar ‘ Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep | Oct
45 0202 Uniform Federal Policy Quality Assurance Project Plan 49 days Tue 8/17/21 Mon 10/25/21 p——————
(UFP-QAPP)
46 Draft - UFP-QAPP 20 days Tue 8/17/21 Tue 9/14/21
47 USACE PDT Review 4 days Wed 9/15/21 Mon 9/20/21 %1
48 Draft Final - UFP-QAPP 5 days Tue 9/28/21 Mon 10/4/21 =
49 Regulatory Review 10 days Tue 10/5/21 Mon 10/18/21
50 Final - UFP-QAPP Submittal 5 days Tue 10/19/21 Mon 10/25/21
51 Approval/Completion of Final UFP-QAPP 0 days Mon 10/25/21 Mon 10/25/21 & 10/25
52 0203 Waste Management Plan 49 days Tue 8/17/21 Mon 10/25/21 p——————
53 Draft - Waste Management Plan 20 days Tue 8/17/21 Tue 9/14/21
54 USACE PDT Review 4 days Wed 9/15/21 Mon 9/20/21 %1
55 Draft Final - Waste Management Plan 5 days Tue 9/28/21 Mon 10/4/21 =
56 Regulatory Review 10 days Tue 10/5/21 Mon 10/18/21
57 Final - Waste Management Plan 5 days Tue 10/19/21 Mon 10/25/21
58 Approval/Completion of Final Waste Management Plan 0 days Mon 10/25/21  Mon 10/25/21 ¢ 10/25
59 0204 Health and Safety Plan (HASP) 45 days Thu 8/19/21 Thu 10/21/21 Pp—————y
60 Draft - HASP 20 days Thu 8/19/21 Thu 9/16/21
61 USACE PDT Review 5 days Fri9o/17/21 Thu 9/23/21 %2
62 Draft Final - HASP 5 days Fri9/24/21 Thu 9/30/21
63 USACE PDT Review 10 days Fri 10/1/21 Thu 10/14/21 i
64 Final HASP 5 days Fri 10/15/21 Thu 10/21/21 i%l
65 Approval/Completion of Final HASP 0 days Thu 10/21/21 Thu 10/21/21 ¢ 10/21
66
67 03 Task 3 - Research Historical Records and Existing Information, 5 days Mon 5/3/21 Fri5/7/21
Existing MW Inspection and Gauging, and Reporting
68 0301 Research Historical Records and Existing Information 5 days Mon 5/3/21 Fri5/7/21
69 0302 Existing MW Inspection and Gauging N/A N/A N/A
70 0303 Reporting N/A N/A N/A
71
72 04 Task 4 - Replacement MW Geoprobe/Temporary MW, Soil 185 days Mon 10/25/21 Mon 7/18/22 v v
Boring Investigation, and Abandonment
73 0401 Replacement MW Geoprobe/Temporary MW 5 days Mon 10/25/21  Fri 10/29/21
74 0402 Soil Boring Investigation TBD TBD TBD
75 0403 Abandonment of Existing Wells 5 days Mon 11/1/21 Fri11/5/21
76 0404 Abandonment of Temporary Wells 2 days Fri 7/15/22 Mon 7/18/22 ]
Project: CON/HTRW Site Closure, Former Plattsburgh Atlas S-6 Site FUDS Task G Milestone ® Project Summary @y
Date: Tue 10/5/21 . . Split Summary PSS  Progress
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USACE New England

W912WJ-21-R-0010

Containerized/Hazardous, Toxic, and Radioactive Waste (CON/HTRW)

Site Closure at the Former Plattsburgh Atlas S-6 Site FUDS

Durations are in work/business days unless otherwise noted as "edays" for calendar days.
The New York State Department of Environmental Conservation (NYSDEC) are part of Regulatory Reviews

ID Task-ID |Task Name Duration Start Finish 2022
Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep ‘ Oct ‘ Nov ‘ Dec | Jan ‘ Feb ‘ Mar ‘ Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep | Oct
77 0405 FUDSCHEM-Data Validation 3 days Mon 11/8/21 Wed 11/10/21 T
78
79 05 Task 5 - Silo Permitting, Water Quality Assessment, 35 days Mon 10/25/21  Tue 12/14/21 p——
Dewatering, Treatment, and Discharging
80 0501 CIH and Structural Evaluation 4 days Mon 10/25/21 Thu 10/28/21
81 0502 ACM Survey 1 day Fri 10/29/21 Fri 10/29/21 i
82 0503 Water Quality Assessment 1 day Mon 11/1/21 Mon 11/1/21 .
83 Laboratory Analytical Reports (Final Report and SEDD 16 days Tue 11/2/21 Tue 11/23/21
Deliverale)
84 0504 Permitting, Dewatering, Treatment, and Discharging TBD TBD TBD
85 0505 FUDSCHEM-Data Validation 5 days Wed 12/8/21 Tue 12/14/21 ]
86
87 06 Task 6 - Monitoring Well Sampling 31 days Mon 11/1/21 Wed 12/15/21 v
88 0601 Monitoring Well Sampling 2 days Mon 11/1/21 Tue 11/2/21
89 Laboratory Analytical Reports (Final Report and SEDD 16 days Tue 11/2/21 Tue 11/23/21 %
Deliverale)
90 0602 FUDSCHEM-Data Validation 13 days Wed 11/24/21  Tue 12/14/21 -
91
92 07 Task 7 - Steam Cleaning, Removal and Disposal of TBD TBD TBD .
Tank/Fluids/Asbestos/Pipes, and Closing of the Doors after
the Cleanup
93 0701 Steam Cleaning TBD TBD TBD
94 0702 Removal and Disposal of Tank/Fluids/Asbestos/Pipes TBD TBD TBD
95 0703 Closing of Doors After Cleanup TBD TBD TBD
96
97 08 Task 8 - Closure Report 61 days Wed 12/15/21 Fri3/11/22 v
98 Draft - Closure Report 10 days Wed 12/15/21 Wed 12/29/21
99 USACE PDT Review 15 days Thu 12/30/21 Thu 1/20/22
100 Draft Final - Closure Report 5 days Fri1/21/22 Thu 1/27/22
101 Regulatory Review 30 days Fri1/28/22 Thu 3/10/22
102 0801 Final - Closure Report 1 day Fri3/11/22 Fri3/11/22
103 Approval/Completion of Final Closure Report 0 days Fri 3/11/22 Fri 3/11/22 ¢ 3/11
104
105 09 Task9 - Site Restoration TBD TBD TBD =
106 0901 Site Restoration TBD TBD TBD
107
108 10 Task 10 - IDW Management 65 days Fri11/5/21 Wed 2/9/22 —
Project: CON/HTRW Site Closure, Former Plattsburgh Atlas S-6 Site FUDS Task G Milestone ® Project Summary @y
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USACE New England
W912WJ-21-R-0010

Containerized/Hazardous, Toxic, and Radioactive Waste (CON/HTRW)

Site Closure at the Former Plattsburgh Atlas S-6 Site FUDS

ID Task-ID [Task Name Duration Start Finish 2022
Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep ‘ Oct ‘ Nov ‘ Dec | Jan ‘ Feb ‘ Mar ‘ Apr ‘ May ‘ Jun ‘ Jul ‘ Aug ‘ Sep | Oct
109 Laboratory Analytical Reports (Final Report and SEDD 17 days Wed 11/3/21 Mon 11/29/21 -_—
Deliverale)
110 | 1001 IDW Management 64 days Mon 11/8/21 Wed 2/9/22 ]
111
112 11 Option 1 - Expanded Silo Water Analysis (Task 5) 2 days Tue 1/18/22 Wed 1/19/22 4
113 | 1101 Expanded Analysis - Silo Water Quality 2 days Tue 1/18/22 Wed 1/19/22 [
114
115 12 Option 2 - Confined Space Work (Task 5) 10 days Wed 1/5/22 Tue 1/18/22 L — 4
116 | 1201 Confined Space Work 10 days Wed 1/5/22 Tue 1/18/22 -
117
118 13 Option 3 - Additional Sampling (Round Two; Task 6) 19 days Tue 1/18/22 Fri2/11/22 —
119 | 1301 Round Two Sampling (if required) 3 days Tue 1/18/22 Thu 1/20/22
120 Laboratory Analytical Reports (Final Report and SEDD 16 days Thu 1/20/22 Thu 2/10/22
Deliverale)
121 1302 FUDSCHEM-Data Validation 2 days Thu 2/10/22 Fri2/11/22
122
123 14 Option 4 - Additional Sampling (Round Three; Task 6) 19 days Mon 4/11/22 Thu 5/5/22 —
124 | 1401 Round Three Sampling (if required) 3 days Mon 4/11/22 Wed 4/13/22
125 Laboratory Analytical Reports (Final Report and SEDD 17 days Tue 4/12/22 Wed 5/4/22
Deliverale)
126 | 1402 FUDSCHEM-Data Validation 2 days Wed 5/4/22 Thu 5/5/22 1
127
128 15 Option 5 - Additional Sampling (Round Four; Task 6) 19 days Wed 7/13/22 Mon 8/8/22 —
129 | 1501 Round Four Sampling (if required) 3 days Wed 7/13/22 Fri 7/15/22
130 Laboratory Analytical Reports (Final Report and SEDD 17 days Thu 7/14/22 Fri 8/5/22
Deliverale)
131 1502 FUDSCHEM-Data Validation 2 days Fri 8/5/22 Mon 8/8/22 G
132
133 16 Option 6 - ACM Abatement (Task 7) 91 days Mon 9/27/21 Fri 2/4/22 v
134 | 1601 Round Five Sampling (if required) 5days Mon 9/27/21 Fri10/1/21 iLL
135 1602 FUDSCHEM-Data Validation 86 days Mon 10/4/21 Fri 2/4/22 (I
Project: CON/HTRW Site Closure, Former Plattsburgh Atlas S-6 Site FUDS Task G Milestone ® Project Summary @y
Date: Tue 10/5/21 .
Split v Summary PN Progress

TBD - To Be Determined  N/A - Not Applicable

Work Weeks are defined as: 8 hours per day; 5 days per week

Durations are in work/business days unless otherwise noted as "edays" for calendar days.

The New York State Department of Environmental Conservation (NYSDEC) are part of Regulatory Reviews

Page 4






U.S. Army Corps of Engineers — New England District
Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York
SAP/Optimized UFP-QAPP

FUDS Property No. C02NY021101

QAPP Worksheet #15—Project Action Limits and Laboratory-
Specific Detection/Quantitation Limits

One of the primary goals of the project-specific QAPP is to select the appropriate analytical methods to achieve
the limits of detection (LODs) and/or limits of quantitation (LOQs) in order to satisfy the overall project DQOs
(as defined in Worksheet #10).

To determine whether the LODs and LOQs for the groundwater and silo water samples will meet the analytical
DQOs, the LODs and LOQs have been compared to the MCLs (for groundwater) and USACE, NYSDEC, and USEPA
Guidance. If MCLs are not applicable, the laboratory LOQs will serve as the PALs.

The tables below show that the LOD and the reporting limit (RL) for each listed target compound meet the
analytical DQOs. If the LOD (calculated as two times the method detection limit [MDL]) is below the screening
criterion, the LOD and/or the RL are sufficient for quantitative use in the risk assessment.

Note that sample dilution because of target and or non-target compound concentrations or matrix interference
may prevent LOQs from being achieved. All samples must initially be analyzed undiluted when reasonable. If a
dilution is necessary, both the original and diluted result must be reported. The use of any data from samples
analyzed following dilution must have approval from the SRS project chemist within extraction/analysis holding
time and be supported by matrix interference documentation, such as sample viscosity, color, odor, or results
from other analyses of the same sample to show that an undiluted sample is not possible. Appropriate cleanup
procedures must be followed to minimize the matrix effects on the LOQs.
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U.S. Army Corps of Engineers — New England District

Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York

SAP/Optimized UFP-QAPP
FUDS Property No. C02NY021101

TABLE 15-1

Groundwater, Silo Water, and IDW Water*

Laboratory-Specific DOD QSM Control Limits
LCS and MS/MSD | Relative Percent PAL
Analyte CAS Number MDL (mg/L) LOD (mg/L) | LOQ (mg/L) Recovery (%) Difference (%) (mg/L)
Volatile Organic Compounds (8260C) — Groundwater, Silo Water, and IDW Water
ACETONE 67-64-1 0.0113 0.025 0.055 39-160 <20
ACROLEIN 107-02-8 0.00254 0.025 0.05 39-155 <20
ACRYLONITRILE 107-13-1 0.000671 0.005 0.01 63-135 <20
BENZENE 71-43-2 0.0000941 0.0005 0.001 79-120 <20 0.005
BROMOBENZENE 108-86-1 0.000118 0.0005 0.001 80-120 <20
BROMODICHLOROMETHANE 75-27-4 0.000136 0.0005 0.001 79-125 <20
BROMOFORM 75-25-2 0.000129 0.0005 0.001 66-130 <20
BROMOMETHANE 74-83-9 0.000605 0.002 0.005 53-141 <20
N-BUTYLBENZENE 104-51-8 0.000157 0.0005 0.001 75-128 <20
SEC-BUTYLBENZENE 135-98-8 0.000125 0.0005 0.001 77-126 <20
TERT-BUTYLBENZENE 98-06-6 0.000127 0.0005 0.001 78-134 <20
CARBON TETRACHLORIDE 56-23-5 0.000128 0.0005 0.001 72-136 <20 0.005
CHLOROBENZENE 108-90-7 0.000116 0.0005 0.001 82-118 <20 0.1
CHLORODIBROMOMETHANE 124-48-1 0.00014 0.0005 0.001 74-126 <20
CHLOROETHANE 75-00-3 0.000192 0.002 0.005 60-138 <20
2-CHLOROETHYL VINYL ETHER 110-75-8 0.000575 0.025 0.05 51-139 <20
CHLOROFORM 67-66-3 0.000111 0.002 0.005 79-124 <20
CHLOROMETHANE 74-87-3 0.00096 0.001 0.0025 50-139 <20
2-CHLOROTOLUENE 95-49-8 0.000106 0.0005 0.001 79-122 <20
4-CHLOROTOLUENE 106-43-4 0.000114 0.0005 0.001 78-122 <20
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U.S. Army Corps of Engineers — New England District
Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York
SAP/Optimized UFP-QAPP

FUDS Property No. C02NY021101

TABLE 15-1
Groundwater, Silo Water, and IDW Water*
Laboratory-Specific DOD QSM Control Limits
LCS and MS/MSD | Relative Percent PAL
Analyte CAS Number MDL (mg/L) | LOD (mg/L) | LOQ (mg/L) Recovery (%) Difference (%) (mg/L)
1,2-DIBROMOETHANE 106-93-4 0.000126 0.0005 0.001 77-121 <20 0.00005
1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 0.000276 0.002 0.005 62-128 <20 0.0002
DIBROMOMETHANE 74-95-3 0.000122 0.0005 0.001 79-123 <20
1,2-DICHLOROBENZENE 95-50-1 0.000107 0.0005 0.001 80-119 <20 0.6
1,3-DICHLOROBENZENE 541-73-1 0.00011 0.0005 0.001 80-119 <20
1,4-DICHLOROBENZENE 106-46-7 0.00012 0.0005 0.001 79-118 <20 0.075
DICHLORODIFLUOROMETHANE 75-71-8 0.000374 0.002 0.005 32-152 <20
1,1-DICHLOROETHANE 75-34-3 0.0001 0.0005 0.001 77-125 <20
1,2-DICHLOROETHANE 107-06-2 0.0000819 0.0005 0.001 73-128 <20 0.005
1,1-DICHLOROETHENE 75-35-4 0.000188 0.0005 0.001 71-131 <20 0.007
CIS-1,2-DICHLOROETHENE 156-59-2 0.000126 0.0005 0.001 78-123 <20 0.07
TRANS-1,2-DICHLOROETHENE 156-60-5 0.000149 0.0005 0.001 75-124 <20 0.1
1,2-DICHLOROPROPANE 78-87-5 0.000149 0.0005 0.001 78-122 <20 0.005
1,3-DICHLOROPROPANE 142-28-9 0.00011 0.0005 0.001 80-119 <20
2,2-DICHLOROPROPANE 594-20-7 0.000161 0.0005 0.001 60-139 <20
1,1-DICHLOROPROPENE 563-58-6 0.000142 0.0005 0.001 79-125 <20
CIS-1,3-DICHLOROPROPENE 10061-01-5 0.000111 0.0005 0.001 75-124 <20
TRANS-1,3-DICHLOROPROPENE 10061-02-6 0.000118 0.0005 0.001 73-127 <20
DI-ISOPROPYL ETHER 108-20-3 0.000105 0.0005 0.001 67-128 <20
ETHYLBENZENE 100-41-4 0.000137 0.0005 0.001 79-121 <20 0.7
HEXACHLORO-1,3-BUTADIENE 87-68-3 0.000337 0.0005 0.001 66-134 <20
ISOPROPYLBENZENE 98-82-8 0.000105 0.0005 0.001 72-131 <20
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U.S. Army Corps of Engineers — New England District
Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York
SAP/Optimized UFP-QAPP

FUDS Property No. C02NY021101

TABLE 15-1
Groundwater, Silo Water, and IDW Water*

Laboratory-Specific

DOD QSM Control Limits

LCS and MS/MSD | Relative Percent PAL

Analyte CAS Number MDL (mg/L) | LOD (mg/L) | LOQ (mg/L) Recovery (%) Difference (%) (mg/L)
P-ISOPROPYLTOLUENE 99-87-6 0.00012 0.0005 0.001 77-127 <20
2-BUTANONE (MEK) 78-93-3 0.00119 0.005 0.01 56-143 <20
METHYLENE CHLORIDE 75-09-2 0.00043 0.002 0.005 74-124 <20 0.005
4-METHYL-2-PENTANONE (MIBK) 108-10-1 0.000478 0.005 0.01 67-130 <20
METHYL TERT-BUTYL ETHER 1634-04-4 0.000101 0.0005 0.001 71-124 <20
NAPHTHALENE 91-20-3 0.001 0.002 0.005 61-128 <20
N-PROPYLBENZENE 103-65-1 0.0000993 0.0005 0.001 76-126 <20
STYRENE 100-42-5 0.000118 0.0005 0.001 78-123 <20 0.1
1,1,1,2-TETRACHLOROETHANE 630-20-6 0.000147 0.0005 0.001 78-124 <20
1,1,2,2-TETRACHLOROETHANE 79-34-5 0.000133 0.0005 0.001 71-121 <20
TETRACHLOROETHENE 127-18-4 0.0003 0.0005 0.001 74-129 <20 0.005
TOLUENE 108-88-3 0.000278 0.0005 0.001 80-121 <20 1
1,2,3-TRICHLOROBENZENE 87-61-6 0.00023 0.0005 0.001 69-129 <20
1,2,4-TRICHLOROBENZENE 120-82-1 0.000481 0.0005 0.001 69-130 <20 0.07
1,2,3-TRIMETHYLBENZENE 526-73-8 0.000104 0.0005 0.001 82-120 <20
1,2,4-TRIMETHYLBENZENE 95-63-6 0.000322 0.0005 0.001 76-124 <20
1,3,5-TRIMETHYLBENZENE 108-67-8 0.000104 0.0005 0.001 75-124 <20
1,1,1-TRICHLOROETHANE 71-55-6 0.000149 0.0005 0.001 74-131 20 0.2
1,1,2-TRICHLOROETHANE 79-00-5 0.000158 0.0005 0.001 80-119 20 0.005
TRICHLOROETHENE 79-01-6 0.00019 0.0005 0.001 79-123 20 0.005
TRICHLOROFLUOROMETHANE 75-69-4 0.00016 0.002 0.005 65-141 20
1,1,2-TRICHLOROTRIFLUOROETHANE 76-13-1 0.00018 0.0005 0.001 70-136 <20
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U.S. Army Corps of Engineers — New England District

Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York
SAP/Optimized UFP-QAPP

FUDS Property No. C02NY021101

TABLE 15-1
Groundwater, Silo Water, and IDW Water*
Laboratory-Specific DOD QSM Control Limits
LCS and MS/MSD | Relative Percent PAL

Analyte CAS Number MDL (mg/L) | LOD (mg/L) | LOQ (mg/L) Recovery (%) Difference (%) (mg/L)
1,2,3-TRICHLOROPROPANE 96-18-4 0.000237 0.001 0.0025 73-122 <20
VINYL CHLORIDE 75-01-4 0.000234 0.0005 0.001 58-137 <20 0.002
XYLENES, TOTAL 1330-20-7 0.000174 0.0015 0.003 79-121 20 10

Semivolatile Organic Compounds (8270D) — Silo Water and IDW Water

ACENAPHTHENE 83-32-9 0.0000886 0.0005 0.001 47-122 <20
ACENAPHTHYLENE 208-96-8 0.0000921 0.0005 0.001 41-130 <20
ANTHRACENE 120-12-7 0.0000804 0.0005 0.001 57-123 <20
BENZIDINE 92-87-5 0.00374 0.005 0.01 10-165 <20
BENZO(A)ANTHRACENE 56-55-3 0.000199 0.0005 0.001 58-125 <20
BENZO(B)FLUORANTHENE 205-99-2 0.00013 0.0005 0.001 53-131 <20
BENZO(K)FLUORANTHENE 207-08-9 0.00012 0.0005 0.001 57-129 <20
BENZO(G,H,l)PERYLENE 191-24-2 0.000121 0.0005 0.001 50-134 <20
BENZO(A)PYRENE 50-32-8 0.0000381 0.0005 0.001 54-128 <20 0.0002
BIS(2-CHLORETHOXY)METHANE 111-91-1 0.000116 0.005 0.01 48-120 <20
BIS(2-CHLOROETHYL)ETHER 111-44-4 0.000137 0.005 0.01 43-118 <20
2,2-OXYBIS(1-CHLOROPROPANE) 108-60-1 0.00021 0.005 0.01 37-130 <20
4-BROMOPHENYL-PHENYLETHER 101-55-3 0.0000877 0.005 0.01 55-124 <20
2-CHLORONAPHTHALENE 91-58-7 0.0000648 0.0005 0.001 40-116 <20
4-CHLOROPHENYL-PHENYLETHER 7005-72-3 0.0000926 0.005 0.01 53-121 <20
CHRYSENE 18-01-9 0.00013 0.0005 0.001 59-123 <20
DIBENZ(A,H)ANTHRACENE 53-70-3 0.0000644 0.0005 0.001 51-134 <20
3,3-DICHLOROBENZIDINE 91-94-1 0.000212 0.005 0.01 27-129 <20
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U.S. Army Corps of Engineers — New England District
Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York
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TABLE 15-1
Groundwater, Silo Water, and IDW Water*

Laboratory-Specific

DOD QSM Control Limits

LCS and MS/MSD | Relative Percent PAL

Analyte CAS Number MDL (mg/L) | LOD (mg/L) | LOQ (mg/L) Recovery (%) Difference (%) (mg/L)
2,4-DINITROTOLUENE 121-14-2 0.0000983 0.005 0.01 57-128 <20
2,6-DINITROTOLUENE 606-20-2 0.00025 0.005 0.01 57-124 <20
FLUORANTHENE 206-44-0 0.000102 0.0005 0.001 57-128 <20
FLUORENE 86-73-7 0.0000844 0.0005 0.001 52-124 <20
HEXACHLOROBENZENE 118-74-1 0.0000755 0.0005 0.001 53-125 <20 0.001
HEXACHLORO-1,3-BUTADIENE 87-68-3 0.0000968 0.005 0.01 22-124 <20
HEXACHLOROCYCLOPENTADIENE 77-47-4 0.0000598 0.005 0.01 10-121 <20 0.05
HEXACHLOROETHANE 67-72-1 0.000127 0.005 0.01 21-115 <20
INDENO(1,2,3-CD)PYRENE 193-39-5 0.000279 0.0005 0.001 52-134 <20
ISOPHORONE 78-59-1 0.000143 0.005 0.01 42-124 <20
NAPHTHALENE 91-20-3 0.000159 0.0005 0.001 40-121 <20
NITROBENZENE 98-95-3 0.000297 0.005 0.01 45-121 <20
N-NITROSODIMETHYLAMINE 62-75-9 0.000998 0.005 0.01 10-121 <20
N-NITROSODIPHENYLAMINE 86-30-6 0.00237 0.005 0.01 51-123 <20
N-NITROSODI-N-PROPYLAMINE 621-64-7 0.000261 0.005 0.01 49-119 <20
PHENANTHRENE 85-01-8 0.000112 0.0005 0.001 59-120 <20
BENZYLBUTYL PHTHALATE 85-68-7 0.000765 0.0015 0.003 53-134 <20
BIS(2-ETHYLHEXYL)PHTHALATE 117-81.7 0.000895 0.0015 0.003 55-135 <20 0.006
DI-N-BUTYL PHTHALATE 84-74-2 0.000453 0.0015 0.003 59-127 <20
DIETHYL PHTHALATE 84-66-2 0.000287 0.0015 0.003 56-125 <20
DIMETHYL PHTHALATE 131-11.3 0.00026 0.0015 0.003 45-127 <20
DI-N-OCTYL PHTHALATE 117-84-0 0.000932 0.0015 0.003 51-140 <20
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TABLE 15-1
Groundwater, Silo Water, and IDW Water*

Laboratory-Specific

DOD QSM Control Limits

LCS and MS/MSD | Relative Percent PAL

Analyte CAS Number MDL (mg/L) | LOD (mg/L) | LOQ (mg/L) Recovery (%) Difference (%) (mg/L)
PYRENE 129-00-0 0.000107 0.0005 0.001 65-129 <20
1,2,4-TRICHLOROBENZENE 120-82-1 0.0000698 0.005 0.01 29-116 <20 0.07
4-CHLORO-3-METHYLPHENOL 59-50-7 0.000131 0.005 0.01 52-119 <20
2-CHLOROPHENOL 95-57.8 0.000133 0.005 0.01 38-117 <20
2,4-DICHLOROPHENOL 120-83-2 0.000102 0.005 0.01 47-121 <20
2,4-DIMETHYLPHENOL 105-67-9 0.0000636 0.005 0.01 31-124 <20
4,6-DINITRO-2-METHYLPHENOL 534.52-1 0.00112 0.005 0.01 44-137 <20
2,4-DINITROPHENOL 51-28-5 0.00593 0.00593 0.01 23-143 20
2-NITROPHENOL 88755 0.000117 0.005 0.01 47-123 <20
4-NITROPHENOL 100-02-7 0.000143 0.005 0.01 10-120 <20
PENTACHLOROPHENOL 87-86-5 0.000313 0.005 0.01 35-138 <20 0.001
PHENOL 108-95-2 0.00433 0.005 0.01 10-120 <20
2,4,6-TRICHLOROPHENOL 88-06-2 0.0001 0.005 0.01 53-123 <20

Pesticides (8081B) — IDW Water

ALDRIN 309-00-2 0.0000198 | 0.000025 | 0.00005 45-134 <30
ALPHA BHC 319-84.6 0.0000172 | 0.000025 | 0.00005 54-138 <30
BETA BHC 319-85.7 0.0000208 | 0.000025 | 0.00005 56-136 =30
DELTA BHC 319-86-8 0.000015 0.000025 | 0.00005 52-142 =30
GAMMA BHC 53-89-9 0.0000209 | 0.000025 | 0.00005 59-134 =30 0.0002
ALPHA-CHLORDANE 5103-71-9 0.0000149 | 0.000025 | 0.00005 60-129 =30 0.002
GAMMA-CHLORDANE 5103-74-2 0.0000137 | 0.000025 0.00005 56-136 <30 0.002
4,4-DDD 79-54.8 0.0000177 | 0.000025 | 0.00005 56-143 =30
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TABLE 15-1
Groundwater, Silo Water, and IDW Water*

Laboratory-Specific

DOD QSM Control Limits

LCS and MS/MSD | Relative Percent PAL
Analyte CAS Number MDL (mg/L) | LOD (mg/L) | LOQ (mg/L) Recovery (%) Difference (%) (mg/L)
4,4-DDE 79-55-9 0.0000154 | 0.000025 | 0.00005 57-135 =30
4,4-DDT 50-29-3 0.0000198 | 0.000025 | 0.00005 51-143 =30
DIELDRIN 60-57-1 0.0000162 | 0.000025 | 0.00005 60-136 <30
ENDOSULFAN | 959-98-8 0.000016 0.000025 0.00005 62-126 <30
ENDOSULFAN 1| 33213-65-9 0.0000164 0.000025 0.00005 52-135 <30
ENDOSULFAN SULFATE 1031-07-8 0.0000217 0.000025 0.00005 62-133 <30
ENDRIN 72-20-8 0.0000161 0.000025 0.00005 60-138 <30 0.002
ENDRIN ALDEHYDE 7421-93-4 0.0000237 0.000025 0.00005 51-132 <30
ENDRIN KETONE 53494-70-5 0.0000219 0.000025 0.00005 58-134 <30
HEPTACHLOR 76.44-8 0.0000148 0.000025 0.00005 54-130 <30 0.0004
HEPTACHLOR EPOXIDE 1024-57-3 0.0000183 0.000025 0.00005 61-133 <30 0.0002
HEXACHLOROBENZENE 118-74-1 0.0000176 0.000025 0.00005 27.8-136 <30 0.001
METHOXYCHLOR 79-43-5 0.0000193 0.000025 0.00005 54-145 <30 0.04
TOXAPHENE 118-74-1 0.000168 0.00025 0.0005 33-134 <20 0.003
Herbicides (8151A) — IDW Water
2,4-D 94-75-7 0.000547 0.001 0.002 45-152 <30 0.07
DALAPON 77-99-0 0.000344 0.001 0.002 19-139 <30 0.2
2,4-DB 94-82-6 0.000302 0.001 0.002 35-153 <30
DICAMBA 1918-00-9 0.000245 0.001 0.002 50-141 <30
DICHLOROPROP 120-36-5 0.00104 0.00104 0.002 46-159 =30
DINOSEB 33-85.7 0.00025 0.001 0.002 42.5-112 <30 0.007
MCPA 94-74-6 0.0131 0.05 0.1 35-144 =30
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TABLE 15-1
Groundwater, Silo Water, and IDW Water*

Laboratory-Specific DOD QSM Control Limits
LCS and MS/MSD | Relative Percent PAL
Analyte CAS Number MDL (mg/L) | LOD (mg/L) | LOQ (mg/L) Recovery (%) Difference (%) (mg/L)
MCPP 93-65-2 0.066 0.066 0.1 33-157 =30
2,4,5T 93-76-5 0.000258 0.001 0.002 42-147 =30
2,4,5-TP (SILVEX) 93-72-1 0.000335 0.001 0.002 51-134 <30 0.05
PCBs (8082A) - Silo Water and IDW Water
PCB 1016 12674-11-2 0.00027 0.0005 0.0005 46-129 <30
PCB 1221 11104-28-2 0.00027 0.0005 0.0005
PCB 1232 11141-16-5 0.00027 0.0005 0.0005
PCB 1242 53469-21-9 0.00027 0.0005 0.0005
PCB 1248 12672-29-6 0.000172639 0.00025 0.0005
PCB 1254 11097-69-1 0.000172639 0.00025 0.0005
PCB 1260 11096-82-5 0.000172639 0.00025 0.0005 45-134 <30
PCB 1262 37324-23-5 0.000172639 0.00025 0.0005
PCB 1268 11100-14-4 | 0.000172639 | 0.00025 0.0005 0.0005
(total PCBs)
Metals (6010D) — IDW Water
ALUMINUM 7429-90-5 0.0561 0.1 0.2 86-115 <20
ANTIMONY 7440-36-0 0.0043 0.005 0.01 88-113 <20 0.006
ARSENIC 7440-38-2 0.0044 0.005 0.01 87-113 <20 0.01
BARIUM 7440-39-3 0.000736 0.0025 0.005 88-113 <20 2
BERYLLIUM 7440-41-7 0.00033 0.001 0.002 89-112 <20 0.004
BORON 7440-42-8 0.02 0.1 0.2 85-113 <20
CADMIUM 7440-43-9 0.000479 0.001 0.002 88-113 <20 0.005
CALCIUM 7440-70-2 0.0793 0.5 1 87-113 <20
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TABLE 15-1
Groundwater, Silo Water, and IDW Water*
Laboratory-Specific DOD QSM Control Limits
LCS and MS/MSD | Relative Percent PAL
Analyte CAS Number MDL (mg/L) | LOD (mg/L) | LOQ (mg/L) Recovery (%) Difference (%) (mg/L)
CHROMIUM 7440-47-3 0.0014 0.005 0.01 90-113 <20 0.1
COBALT 7440-48-4 0.00084 0.005 0.01 89-114 <20
COPPER 7440-50-8 0.00368 0.005 0.01 86-114 <20 1.3
IRON 7439-89-6 0.018 0.05 0.1 87-115 <20
LEAD 7439-92-1 0.00299 0.0025 0.006 86-113 <20 0.015
MAGNESIUM 7439-95-4 0.0853 0.5 1 85-113 <20
MANGANESE 7439-96-5 0.000934 0.005 0.01 90-114 <20
MOLYBDENUM 7439-98-7 0.00116 0.0025 0.005 89-113 <20
NICKEL 7440-02-0 0.00161 0.005 0.01 88-113 <20
POTASSIUM 2023695 0.261 0.5 2 86-114 <30
SELENIUM 7782-49-2 0.00735 0.008 0.01 83-114 <30 0.05
SILVER 7440-22-4 0.00154 0.0025 0.005 84-115 <30
SODIUM 7440-23-5 0.504 0.5 3 85-115 <30
STRONTIUM 7440-24-6 0.00064 0.005 0.01 90-113 <30
THALLIUM 7440-28-0 0.00431 0.005 0.01 85-114 <30 0.002
TIN 7440-31-5 0.00487 0.025 0.05 88-115 <30
TITANIUM 7440-32-6 0.00341 0.025 0.05 91-111 <20
VANADIUM 7440-62-2 0.00499 0.01 0.02 90-111 <20
ZINC 7440-66-6 0.00652 0.025 0.05 87-115 <20
Metals (6020B) — Silo Water
ALUMINUM 7429-90-5 0.0554 0.05 0.1 84-117 <20
ANTIMONY 7440-36-0 0.00132 0.002 0.004 85-117 <20 0.006
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TABLE 15-1
Groundwater, Silo Water, and IDW Water*
Laboratory-Specific DOD QSM Control Limits
LCS and MS/MSD | Relative Percent PAL
Analyte CAS Number MDL (mg/L) | LOD (mg/L) | LOQ (mg/L) Recovery (%) Difference (%) (mg/L)
ARSENIC 7440-38-2 0.000735 0.001 0.002 84-116 <20 0.01
BARIUM 7440-39-3 0.00778 0.01 0.02 86-114 <20 2
BERYLLIUM 7440-41-7 0.000454 0.0005 0.002 83-121 <20 0.004
BORON 7440-47-8 0.0143 0.01 0.03 73-130 <20
CADMIUM 7440-43-9 0.000478 0.0005 0.001 87-115 <20 0.005
CALCIUM 7440-70-2 0.48 0.5 1 87-118 <20
CHROMIUM 7440-47-3 0.00149 0.0016 0.002 85-116 <20 0.1
COBALT 7440-48-4 0.000477 0.0005 0.002 86-115 <20
COPPER 7440-50-8 0.0025 0.003 0.005 85-118 <20 1.3
IRON 7439-89-6 0.0489 0.05 0.1 87-118 <20
LEAD 7439-92-1 0.00249 0.003 0.005 88-115 <20 0.015
MAGNESIUM 7439-95-4 0.465 0.5 1 83-118 <20
MANGANESE 7439-96-5 0.00132 0.0025 0.005 87-115 <20
MOLYBDENUM 7439-98-7 0.000953 0.001 0.005 83-115 <20
NICKEL 7440-02-0 0.000952 0.001 0.002 85-117 <20
POTASSIUM 2023695 0.534 1 2 87-115 <30
SELENIUM 7782-49-2 0.000657 0.001 0.002 80-120 <30 0.05
SILVER 7440-22-4 0.000513 0.001 0.002 85-116 <30
SODIUM 7440-23-5 0.63 0.5 2 85-117 <30
STRONTIUM 7440-24-6 0.004601 0.005 0.01 82-118 <30
THALLIUM 7440-28-0 0.00046 0.0005 0.002 82-116 <30 0.002
TIN 7440-31-5 0.00097 0.001 0.002 86-115 <30
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TABLE 15-1
Groundwater, Silo Water, and IDW Water*
Laboratory-Specific DOD QSM Control Limits
LCS and MS/MSD | Relative Percent PAL
Analyte CAS Number MDL (mg/L) | LOD (mg/L) | LOQ (mg/L) Recovery (%) Difference (%) (mg/L)
TITANIUM 7440-32-6 0.005203 0.005 0.02 83-115 <20
VANADIUM 7440-62-2 0.000986456 0.001 0.005 86-115 <20
ZINC 7440-66-6 0.009961 0.0125 0.025 83-119 <20
Mercury (7470A) — Silo Water and IDW Water
MERCURY 7439-97-6 0.0001 0.00015 0.0002 82-119 <20 0.002
Notes:
* water = purge water and/or decontamination water
TABLE 15-2
Asbestos
Parameter Matrix Method RL Units
ASBESTOS Water 100.2 0.01 Million fibers per liter (MFL)
TABLE 15-3
Waste Characterization — IDW Solid
Parameter Matrix Method RL Regulatory Limit Units
Metals
ARSENIC, TCLP Soil SW1311/6010D 0.1 5 mg/L
BARIUM, TCLP Soil SW1311/6010D 0.1 100 mg/L
CADMIUM, TCLP Soil SW1311/6010D 0.1 1 mg/L
CHROMIUM, TCLP Soil SW1311/6010D 0.1 5 mg/L
LEAD, TCLP Soil SW1311/6010D 0.1 5 mg/L
MERCURY, TCLP Soil SW1311/7470A 0.01 0.2 mg/L
SELENIUM, TCLP Soil SW1311/6010D 0.1 1 mg/L
SILVER, TCLP Soil SW1311/6010D 0.1 5 mg/L
Volatiles
BENZENE, TCLP Soil SW1311/8260C 0.05 0.5 mg/L
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TABLE 15-3
Waste Characterization — IDW Solid

Parameter Matrix Method RL Regulatory Limit Units
CARBON TETRACHLORIDE, TCLP Soil SW1311/8260C 0.05 0.5 mg/L
CHLOROBENZENE, TCLP Soil SW1311/8260C 0.05 100 mg/L
CHLOROFORM, TCLP Soil SW1311/8260C 0.25 6 mg/L
1,2-DICHLOROETHANE, TCLP Soil SW1311/8260C 0.05 0.5 mg/L
1,1-DICHLOROETHENE, TCLP Soil SW1311/8260C 0.05 0.7 mg/L
2-BUTANONE (MEK), TCLP Soil SW1311/8260C 0.5 200 mg/L
TETRACHLOROETHENE, TCLP Soil SW1311/8260C 0.05 0.7 mg/L
TRICHLOROETHENE, TCLP Soil SW1311/8260C 0.05 0.5 mg/L
VINYL CHLORIDE, TCLP Soil SW1311/8260C 0.05 0.2 mg/L

Semivolatiles
1,4-DICHLOROBENZENE, TCLP Soil SW1311/8270D 0.1 7.5 mg/L
2,4-DINITROTOLUENE, TCLP Soil SW1311/8270D 0.1 0.13 mg/L
HEXACHLOROBENZENE, TCLP Soil SW1311/8270D 0.1 0.13 mg/L
HEXACHLORO-1,3-BUTADIENE, TCLP Soil SW1311/8270D 0.1 0.5 mg/L
HEXACHLOROETHANE, TCLP Soil SW1311/8270D 0.1 3 mg/L
NITROBENZENE, TCLP Soil SW1311/8270D 0.1 2 mg/L
PYRIDINE, TCLP Soil SW1311/8270D 0.1 5 mg/L
3&4-METHYL PHENOL Soil SW1311/8270D 0.1 200 mg/L
2-METHYLPHENOL Soil SW1311/8270D 0.1 200 mg/L
PENTACHLOROPHENOL, TCLP Soil SW1311/8270D 0.1 100 mg/L
2,4,5-TRICHLOROPHENOL, TCLP Soil SW1311/8270D 0.1 400 mg/L
2,4,6-TRICHLOROPHENOL, TCLP Soil SW1311/8270D 0.1 2 mg/L
Pesticides

CHLORDANE, TCLP Soil SW1311/8081B 0.005 0.03 mg/L
ENDRIN, TCLP Soil SW1311/8081B 0.005 0.02 mg/L
HEPTACHLOR, TCLP Soil SW1311/8081B 0.005 0.008 mg/L
GAMMA BHC, TCLP Soil SW1311/8081B 0.005 0.4 mg/L
METHOXYCHLOR, TCLP Soil SW1311/8081B 0.005 10 mg/L
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TABLE 15-3
Waste Characterization — IDW Solid
Parameter Matrix Method RL Regulatory Limit Units
TOXAPHENE, TCLP Soil SW1311/8081B 0.01 0.5 mg/L
Herbicides
2,4,5-TP (Silvex), TCLP Soil SW1311/8151A 0.0002 1 mg/L
2,4-D, TCLP Soil SW1311/8151A 0.0002 10 mg/L
PCBs
PCB 1016 Soil 8082A 0.034 NA mg/kg
PCB 1221 Soil 8082A 0.034 NA mg/kg
PCB 1232 Soil 8082A 0.034 NA mg/kg
PCB 1242 Soil 8082A 0.034 NA mg/kg
PCB 1248 Soil 8082A 0.017 NA mg/kg
PCB 1254 Soil 8082A 0.017 NA mg/kg
PCB 1260 Soil 8082A 0.017 NA mg/kg
PCB 1262 Soil 8082A 0.017 NA mg/kg
PCB 1268 Soil 8082A 0.017 NA mg/kg
Notes:

TCLP = Toxicity Characteristic Leaching Procedure
CAS = Chemical Abstracts Service

** Total cresol or the separate isomers may be determined. If total cresol is determined, the regulatory level is 200.0 mg/L; if the individual isomers are determined, each has a

regulatory level of 200.0 mg/L.

Regulatory Limits: Title 40 Code of Federal Regulations (40 CFR) Part 261 Subpart C and 40 CFR 761.
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QAPP Worksheet #17—Sampling Design and Rationale

This worksheet describes the first phase of field activities planned, including groundwater sampling and water
quality assessment. The number of proposed samples and the analytical parameters planned for each
environmental medium are presented in Worksheet #18 and Worksheet #20.

Pre-Field Activities

Pre-field activities will include conducting site reconnaissance, coordinating site access, and acquiring
subcontractors and materials.

All personnel requiring access to the site will complete the necessary questionnaires, consent forms, and
authorization forms prior to obtaining access to the Atlas S-6 property.

Field Tasks

The objective of this project is to perform a phased approach to field work. The first phase (Phase 1) will include
a CIH Survey, Structural Engineering evaluation, underwater structural evaluation using a submersible drone,
collection of silo water samples, abandonment of four existing monitoring wells, installation of four new
monitoring wells, collection of groundwater samples from the newly installed wells, and characterizing and
transporting/disposing of IDW. An ACM survey, including asbestos sampling, will also be performed by SRS
Subcontractor Unyse. Their SOP for asbestos sampling is included as Appendix D. Unyse will handle all sampling
associated with the ACM survey and will submit an ACM Survey Report detailing their findings. The HASP,
submitted under separate cover, contains information on asbestos hazards and abatement.

Structural Evaluation

A structural evaluation performed by a New York-licensed structural professional engineer, in association with
the SRS CIH, will be done in order to determine the integrity of the silo and ensure site worker safety. The
structural evaluation will include the access entrance way, associated stairs and upper most metal grate
platform above the current water level. SRS subcontractor, Encorus, will also conduct a panoramic (i.e., 360
degree) visual inspection of the submerged portion of the silo using a submersible drone with adequate lighting
to assess remaining structures within the silo and provide an inventory of any remaining equipment and
structural components that are presently under water, as well as a general visual assessment of structural
conditions. For additional information, refer to the HASP, under separate cover.

Groundwater Monitoring

Due to the poor condition of the existing monitoring wells MW601, MW602, MW603, and MW604, SRS will
properly abandon these wells and install and develop four temporary wells to replace them. Boring log forms,
found in Appendix A, will be completed for the newly installed wells. SRS will collect one round of groundwater
samples from each of the four newly installed temporary wells during field activities. Each sample will be
properly developed and sampled for VOCs by SW846 8260C using low-flow sampling techniques to assess the
presence and concentration level of TCE. If the results of the sample analysis are above the MCL for TCE,
additional rounds of sampling may be required. Groundwater levels will be recorded prior to sampling.

Groundwater sampling activities will be conducted in accordance with the SOPs in Appendix B. Field forms for
the sampling event are also included in Appendix A. Groundwater samples, including QA/QC samples, will be
shipped to Pace Analytical for analysis. The QA/QC requirements are presented in Worksheet #18 & 20. The
laboratory analyses will be performed in accordance with the analytical SOPs provided in Appendix C.
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Equipment decontamination during groundwater sampling will follow the procedures outlined in SOP
OESCO11A (Appendix B). Liquid waste generated during well installation and sampling, including development,
purge, and decontamination water, will be containerized in a poly tank or 55-gallon drums and disposed of
offsite. Details for waste handling procedures are presented below.

Following receipt from the laboratory, the data will be validated in accordance with Worksheets #34
through #37.

Silo Water Sampling

Once the initial CIH and Structural Engineering evaluations are completed and if conditions are found to be
safe, sampling and testing of water in the silo will be conducted to assess silo water quality, which is needed
to define if dewatering and/or treatment of the silo water will be necessary. A total of three discrete samples
will be collected within the water column (one from the upper third, one from the middle third, and one from
the bottom third) using a bacon bomb or similar sampling device. SRS will take field readings for water quality
parameters and the water samples will be shipped to Pace Analytical to be analyzed for VOCs by SW 8260C,
SVOCs by SW 8270D, PCBs by SW 8082A, Total Metals by SW 6020B, and asbestos by transmission electron
microscopy (TEM).

Waste Management

Soil cuttings from temporary well installation will containerized into drums, and development water from the
newly installed wells as well as purge water from groundwater sampling will be containerized in drums or frac
tanks separately. Liquid IDW drums will be filled three-quarters full and will be covered in order to keep the
contents from freezing. This IDW will be sampled and analyzed for waste characterization purposes, including
Toxicity Characteristic Leaching Procedure (TCLP) VOCs by SW 8260C, TCLP SVOCs by SW 8270D, TCLP Metals
by SW 6010D/7470A, TCLP Pesticides by SW 8081B, Herbicides by SW 8151A, and PCBs by SW 8082A and
staged onsite for disposal evaluation. SRS will coordinate with subcontractor, Precision Environmental Services,
Inc. of Ballston Spa, New York for the transportation and disposal of IDW as soon as analytical results are
available at an approved transportation and off-site disposal facility. The disposal facility will be identified and
submitted to the USACE for approval prior to transportation. The Waste Management Plan, detailing the
containerization, characterization, and management of wastes generated, is found in Appendix D. All bill-of-
lading and waste manifests will be signed by a trained USACE representative appointed to sign on behalf of
USACE. Waste profile sheets will be submitted to USACE no later than two weeks prior to scheduled shipment.
Additional information concerning waste management is presented in SOP OESC012A (Appendix B).

Site Restoration

Each sampling location will be returned to its original condition where possible. Efforts will be made to
minimize impacts to sampling locations, particularly those in or near sensitive environments. Following the
completion of work at the site, all drums, trash, and other waste shall be removed. SRS will regrade the land
surface that was disturbed to match surrounding areas. Bare earth surfaces will be seeded with a native mix
or covered with hay if outside growing season.

Data Management, Data Review, and Evaluation

Data Management

Field activities will be recorded in a project logbook, as applicable, and on the applicable logs provided in
Appendix A. Site maps will be maintained and sample locations will be updated on the maps as necessary.
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Data Review

A three-step data review process (consisting of verification, validation, and usability assessment) will be
employed to examine the collected data to verify that only scientifically sound data of known and documented
quality are used in making environmental decisions. Worksheets #34 through #37 describe the process and
criteria in detail.

Analytical data obtained during the project will be uploaded to FUDSChem. The uploaded data will be validated
by the SRS project chemist in accordance with specifications provided in Worksheet #36. Documentation of
the data validation process and the results will be provided in the project reports.

Data Evaluation

Field data will be compiled from field logs and presented in tables listing the sampling details, field
observations, and field parameter measurements.

Data validation will be performed for the collected environmental, QA samples, and IDW samples. Data
validation will include a review of the data to ensure correct test methods and to confirm acceptable holding
times and sampling, analysis, and extraction dates. Groundwater samples and associated QA samples will be
validated to Stage 2A through FUDSChem after finalization and successful upload of the e-QAPP into
FUDSChem. The data will also be evaluated for accuracy, precision, representativeness, completeness,
comparability, and sensitivity. A data validation report will be generated for each sample delivery group and
included as part of each report. IDW data will also be uploaded into FUDSChem and will be automatically
validated to Stage 2A. The data validation reports will summarize the results of the data validation using
appropriate tables, will discuss any analytical problems encountered or identified, and will provide an
assessment as to whether the data meets the data DQOs specified in this UFP-QAPP. Data validation reports
will be completed within FUDSChem.

Reporting

SRS will prepare a Closure Report in accordance with applicable USACE, NYSDEC UST regulations, and USEPA
guidance. The report will provide information on the nature and extent of contamination as well as the fate
and transport of any potential contaminants for groundwater and silo water. The report will also describe the
activities performed under the other tasks in the Performance Work Statement (PWS) to determine if further
remedial action is necessary. The report will contain the necessary information to determine if there is any risk
over target action levels so a decision can be made on whether further investigation is needed or if site closure
can be obtained.

Preparation of QA/QC Reports/Forms

As part of QA/QC process, internal QC reports and logs will be completed during execution of the field activities
described in this plan. QC report and form templates are included as Appendix A. The following is a list of the
QC reports and forms and their requirements:

o Daily Report: Completed by the FTL daily. The FTL will complete the required QC forms for the operations
and maintenance tasks and will complete the QC forms for the sampling tasks.

e Submittal Register: The project will maintain a submittal registry that will track submitted documents and
will be updated by the PM.

e  Photo Log and Photos: A photo log will be kept, as needed, for any photos taken during the project period
of performance. The FTL will be responsible for maintaining the pictures and updating the photo log.
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Health and Safety Forms: Activity Hazard Analyses will be completed by the FTL for each new task. One
Safe Behavior Observation per week will be completed and submitted to the program safety manager. A
Pre-Task Safety Plan will be prepared by the FTL each day that work is performed. Health and Safety forms
are included in the site-specific Health and Safety Plan.

Waste Tracking Log: A waste tracking log will be kept monthly, as needed, to track any transported waste
from generation to disposal.

Rework Items List: A rework items list will be maintained monthly and attached to the last daily report of
the month, if needed. It will document any reworked items not corrected the same day discovered. This
list will be maintained by the PM.
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QAPP Worksheet #18 and 20—Field QC Summary

This worksheet summarizes the field QC samples to be collected during the sampling activities. The number of
field QC samples for each sampling matrix and analytical parameter is provided in the following table.

R s e e
Groundwater Sampling
VOCs / SW8260C Groundwater s | 1 | 1 | 1 1 8
Silo Water Quality Assessment
VOCs / SW8260C Water 3 0 0 0 1 4
SVOCs / SW8270D Water 3 0 0 0 0 3
PCBs / SW8082A Water 3 0 0 0 0 3
Metals / 6020B/7470A Water 3 0 0 0 0 3
Asbestos Water 3 0 0 0 0 3
Waste Characterization Samples
TCLP Metals Soil 2 0 0 0 0 2
Total Metals Water 1 0 0 0 0 1
TCLP VOCs Soil 2 0 0 0 0 2
Total VOCs Water 1 0 0 0 1 2
TCLP SVOCs Soil 2 0 0 0 0 2
Total SVOCs Water 1 0 0 0 0 1
TCLP Pesticides Soil 2 0 0 0 0 2
Total Pesticides Water 1 0 0 0 0 1
TCLP Herbicides Soil 2 0 0 0 0 2
Total Herbicides Water 1 0 0 0 0 1
PCBs Soil/Water 3 0 0 0 0 3
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QAPP Worksheets #19 and #30—Sample Containers, Preservation, and Hold Times

This worksheet summarizes the analytical methods for each sampling matrix, including the required sample volume, containers, preservation, and
holding time requirements, and identifies the laboratories that will provide the analytical services for this project. All samples will be shipped to Pace
Analytical - National for analysis. The data package will include a PDF version of the data package and an electronic data deliverable. The final data
report will be due within 21 calendar days of sample receipt. The analytical SOPs are provided in Appendix C.

Laboratory: Pace Analytical
12065 Lebanon Road
Mt. Juliet, TN 37122
POC: Kimberly Drag (704) 607-7735

Sample Delivery Method: Courier
Preservation
Analytical . AnaIYtlcaI g Accreditation Contaln.ers Requwer.nents . Analytical Holding | Data Package
Grou Matrix Preparation Method/ Expiration Date (Number, Size, and (Chemical, Preparation Time Turnaround
P SOP Reference P Type) Temperature, Light Holding Time
Protected)
Groundwater Sampling
VOCs Aqueous ENV-SOP-MTJL-0100 (3) 40 ml VOA Vials HCL 14 days 14 days 21 days
Silo Water Quality Assessment
VOCs Aqueous ENV-SOP-MTJL-0100 (3) 40 ml VOA Vials HCL 14 days 14 days 21 days
(2) 100 ml Amber 7 davs to
SVOCs Aqueous ENV-SOP-MTJL-0081 glass container None 4 . 40 day extract 21 days
. ) extraction
w/Teflon lined lid
(2) 100 ml Amber
PCBs Aqueous ENV-SOP-MTJL-0077 glass container 4°C, +/- 2°C 365 days 40 day extract 21 days
w/Teflon lined lid
Metals Aqueous ENV-SOP-MTJL-0221 250 ml HDPE pH<2 HNO3 None 180 days 21 days
Mercury Aqueous ENV-SOP-MTJL-0212 250 ml HDPE pH<2 HNO3 None 28 days 21 days
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Preservation
. Analytical and . Containers Requirements . .
Aréarl‘\)/ltjlcal Matrix Preparation Method/ E:(\cic:aetcilcl)t:t;:rt‘e (Number, Size, and (Chemical, Preparation Analyt:;l:oldmg I?I'a:fn:?:tiie
P SOP Reference P Type) Temperature, Light Holding Time
Protected)
IDW Characterization
VOCs Aqueous ENV-SOP-MTJL-0100 (3) 40 ml VOA Vials HCL 14 days 14 days 21 days
(2) 1-liter Amber glass 7 davs to
SVOCs Aqueous ENV-SOP-MTIJL-0081 container w/Teflon None ¥ . 40 day extract 21 days
. . extraction
lined lid
(2) 1-liter Amber glass
Pesticides Aqueous ENV-SOP-MTJL-0079 container w/ Teflon 40C, +/- 2°C 7 days 40 day extract 21 days
lined lid
(2) 1-liter Amber Glass 7 davs to
Herbicides Aqueous ENV-SOP-MTJL-0073 container w/Teflon 40°C, +/- 2°C v . 28 day extract 21 days
. . extraction
lined lid
(2) 1-liter Amber glass
PCBs Aqueous ENV-SOP-MTJL-0077 container w/Teflon 4°C, +/- 2°C 365 days 40 day extract 21 days
lined lid
PCBs Solid ENV-SOP-MTJL-0077 (1) 4-ounce jar 4°C, +/- 2°C 365 days 40 day extract 21 days
w/Teflon lined lid ’ ¥ v y
Metals Aqueous ENV-SOP-MTIJL-0215 250 ml HDPE pH<2 HNO3 None 180 days 21 days
Mercury Aqueous ENV-SOP-MTIJL-0212 250 ml HDPE pH<2 HNOs3 None 28 days 21 days
(1) 1-liter glass Varies by Varies by
TCLP Solid ENV-SOP-MTJL-0187 container w/ Teflon 40°C, +/- 2°C component See component See 21 days
lined lid SOP SOP
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QAPP Worksheet #21—Field SOPs

The field SOPs associated with the project sampling (including, but not limited to, sample collection, field
equipment cleaning and decontamination, field equipment testing, inspection and maintenance, and sample
handling and custody) are listed in the following table. The actual field SOPs are provided in Appendix B.

P Modified for
'ﬁ:‘:g::f Title o?,r'ag;?zaat;?fn Equipment Type Project Work?
g (Check if yes)
OESCO002A | Field Records and Documentation OESC NA ]
Photoionization Detector (PID), water
. . level indicator, oil-water interface
OESCO05A \I;\llealéjel:arameter Measurements in OESC probe, water quality meter, dissolved ]
oxygen meter, submersible pump,
turbidity meter
Sampling of Surface Soils and Other
OESCO068B Surficial Materials OESC NA [
OESCO007D | Subsurface Soil Sampling OESC NA ]
. . Water level indicator, Low-flow
OESCOO08E | Fluid Level Measurement in Wells OESC GeoTech pump, Water Quality Meter ]
OESCO08F | Monitoring Well Sampling OESC Low-flow GeoTech pump ]
Soil Sample Collection and Preservation
OESC010B for VOC Analysis OESC NA |:|
OESCO010C [ Sample Labeling, Control, and Shipping | OESC NA ]
Sampling Equipment Decontamination
OESCO11A Procedures OESC NA |:|
Calibration Procedures for Field .
OESC011B Equipment OESC PID, Water Quality Meter ]
Investigative Derived Waste
OESCO12A Management Procedures OESC NA D
OESC012B | Sampling Waste in Containers OESC NA |:|
Notes:

IField SOPs are found in Appendix B
NA = not applicable
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QAPP Worksheet #22—Field Equipment Calibration, Maintenance, Testing, and Inspection

Field equipment and instruments to be used during the field investigation and requiring calibration, maintenance, testing, or inspection include a PID,

water level indicator, GeoTech pump, and water quality meter.

calibrated.

temperature.

Field . . - . . . . .. Inspection Acceptance Corrective Responsible SOoP
Equipment Calibration Activity | Maintenance Activity | Testing Activity Activity Frequency Criteria Action Person Reference
Charge batteries.
Allow the batteries to ghzg(tions If meter fails to
Calibrate for organic totally discharge P .
. d manual for calibrate, do
vapors using before rechargingto [ Screens for Per Dailv bef acceptable not use this
compressed gas prevent battery potential volatile , ally betore use. P . OESC011B
PID ] manufacturer’s range of meter. Repair | FTL .
cylinders, per memory from compound instructions calibrated the meter (if (Appendix B)
manufacturer’s occurring. Perform concentrations. ) robe for the ossible) or
instructions. maintenance per probe P
manufacturer’s specific lamp replace.
. h model.
instructions.
If meter fails to
W Rental agency to . . calibrate, (.jo
ater calibrate quarterly to Perform maintenance | Measures depth- | Per Daily before use. not use this OESCO11B
Level €q Y per manufacturer’s to-liquid and manufacturer’s 10.01 foot meter. Repair | FTL .
. determine the accuracy | ; h - - : (Appendix B)
Indicator instructions. total well depth | instructions. the meter (if
of the measurement. .
possible) or
replace.
If pump fails to
calibrate, do
Calibrate per Perform maintenance Per Daily before use. | Check not use this OESCOO08F,
SS%TeCh manufacturer’s per manufacturer’s Sarr?qu?iiwater manufacturer’s operations pump. Repair | FTL OESC011B
P instructions. instructions. piing instructions. manual. the pump (if (Appendix B)
possible) or
replace.
Calibrate daily prior to
collecting water quality (I;(Ieasures Check If meter fails to
: issolved oxygen, . -
data according to the oxidation- operations calibrate, do
Water manufacturer Perform maintenance A Per Daily before use. | manual for not use this
- . . ) reduction , . OESC011B
Quality calibration per manufacturer’s otential manufacturer’s acceptable meter. Repair | FTL (Appendix B)
Meter specifications instructions. Eonductalnce H instructions. range of the meter (if PP
developed for the turbidit ané pH, calibrated possible) or
instrument being Vs probes. replace.
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QAPP Worksheet #23—Analytical SOPs

The following laboratory SOP references were provided by Pace Analytical - National. The laboratory SOPs are presented in Appendix C. Note that the
laboratory SOPs have not been modified specifically for this project and may not reflect the exact requirements of this SAP/UFP-QAPP. Laboratory SOPs
are supplemented by internal communication systems within the laboratory to disseminate the project requirements to technical staff.

- . Organization Modified for
Reference . . . Definitive or Analytical = .
Title, Revision Date . Instrument Performing Project Work?
Number Screening Data Group Analysis (Y/N)
ENV-SOP- — . .
MTIL-0187 TCLP Definitive Soil Pace Analytical No
. . gas chromatography
ENV-SOP- Volatile Organic Compounds by GCMS (EPA Methods . . .
Definitive Soil/Wat Pace Analytical N
MTIL-0100 | 82608, 8260C,624.1 and SM62008) initiv oil/Water /mass spectrometry | Pace Analytica °
(GC/MS)
ENV-SOP- Semivolatile Organics by GCMS using Capillary Column
MTIL-0081 (EPA Methods 8270C, 8270D, EPA Method 625.1, SM Definitive Soil/Water GC/MS Pace Analytical No
6410B) Including Provisions for Analysis in SIM Mode
ENV-SOP- Pesticides by Gas Chromatography (EPA Methods 608 . . .
! Definit Soil/Wat P Analytical N
MTJL-0079 | 8081A, 8081B, SM6330C) etinitive oil/Water Ge ace Analytica °
ENV-SOP- Microwave Extraction (Method 3546) Definitive Soil Pre GC Pace Analytical No
MTIL-0118 P v
ENV-SOP- Reduced Separatory Funnel Liquid-Liquid Extraction S .
MTIL-0114 (EPA Methods 3510C, 625, 608, FL PRO) Definitive Water Prep GC Pace Analytical No
ENV-SOP- Chlorinated Herbicides by Gas Chromatography N . .
Definit Soil/Wat P Analytical N
MTIL-0073 | (Methods 8151A, 615 & 1658) etinitive oil/Water Ge ace Analytica °
ENV-SOP- Polychlorinated Biphenyls (PCBs) by Gas
MTIL-0077 Chromatography (Soil, Water & Qil) (EPA Methods 608, | Definitive Soil/Water GC Pace Analytical No
8082, 8082A, SM 6431B)
ENV-SOP- Metals by Inductively Coupled Plasma (ICP) Mass
MTIL-0221 Spectroscopy (ICP-MS) (EPA Methods 6020, 6020A, Definitive Soil/Water ICP-MS Pace Analytical No
6020B & 200.8)
ENV-SOP- Mercury in Aqueous/Liquid Samples (Cold Vapor o .
Definit Wat P Analytical N
MTJL-0212 | Technique) (EPA Methods 7470A and 245.1) etinitive ater PE Mercury Analyzer | Pace Analytica °
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- . Organization Modified for
Reference . . . Definitive or Analytical = .
Title, Revision Date . Instrument Performing Project Work?
Number Screening Data Group Analysis (Y/N)
Determination Metals and Trace Elements in Various
ENV-SOP- Matrices by ICP-Atomic Emission Spectroscopy (AES)
MTIL-0215 (EPA Methods 60108, 6010C, 6010D [ICP-OES], and Definitive Soil/Water ICP-AES Pace Analytical No
200.7) Including Hardness (EPA Methods 200.7 and
6010B/C/D and SM 2340B)
D R . S Pace Analytical
ASB-SOP Determination of Asbestos in Drinking Water, EPA Definitive Water Electron Microscopy (subcontracted No
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QAPP Worksheet #24—Analytical Instrument Calibration

Each analytical instrument will be calibrated according to the procedures outlined in Appendix C so that the analytical methods and the selected
instrumentation meet the project requirements.

Specific analytical method SOP references are provided in Worksheets #12 and #23.

Title/Position
Calibrati Calibrati o . . . SoP
Instrument alfbration atbration Frequency Acceptance Criteria Corrective Action (CA) Responsible
Procedure Range Reference
for CA
- Each analyte must meet on of the
Initial . . .
Calibration three options listed: Relative
(ICAL) At instrument se'Fup; prior | standard deviati_on (RSD) for _each Correct problem, then repeat ICAL Analyst./ ENV-SOP-
o to sample analysis analyte < 15%; linear regression for Supervisor MTJL-0100
Multipoint .
calibration each analyte: r2 2 0.99; non-linear
regression (quadratic): r2 > 0.99.
Initial
Callpratlf)n Immediately after each +20 % of True Value Correct F)rob_lem, Rerun ICV. If Analyst./ ENV-SOP-
Verification ICAL reanalysis fails, repeat ICAL Supervisor MTJL-0100
(1cv)
Continuing Before sample analysis,
Ca||_b_rat|9n after every 10 samples Initial CCV + 20% of True Value Perfqrm |ns.trument maintenance; Analyst./ ENV-SOP-
Verification Refer to and at the end of the recalibrate if necessary Supervisor MTIJL-0100
GC/MS (cev) SOP analytical sequence
Calibration . The absolute values of all analytes Rinse and reanz_alyze once. Al
Immediately after every samples following the last Analyst/ ENV-SOP-
Blanks must be < % LOQ or < 1/10th the . A ;
ccv . acceptable Calibration Blank must be | Supervisor MTJL-0100
(IcB/CCB) amount measured in any sample.
reanalyzed.
Inspect mass spectrometer and GC
Internal Every field sample, Retention ti_me v_vithin +10seconds | for malfunctions an_d correct Analyst/ ENV-SOP-
Standards standard, and QC sample from retention time of the problem. Reanalysis of samples Subervisor MTIL-0100
! P midpoint standard in the ICAL. analyzed while system was P
malfunctioning is mandatory.
Prior to ICAL and each Specific ion abundance criteria of 4- _ . Analyst/ ENV-SOP-
Tune ; bromofluorobenzene (BFB) from Retune instrument and verify .
12-hour period method Supervisor MTJL-0100

51






U.S. Army Corps of Engineers — New England District
Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York
SAP/Optimized UFP-QAPP

FUDS Property No. C02NY021101

Title/Position
Calibrati Calibrati o . . . SoP
Instrument alration alibration Frequency Acceptance Criteria Corrective Action (CA) Responsible
Procedure Range Reference
for CA
Each analyte must meet on of the
ICAL. . At instrument setup; prior three options ||s.ted: RSD for.each Analyst/ ENV-SOP-
Multipoint . analyte < 15%; linear regression for | Correct problem, then repeat ICAL .
. . to sample analysis . Supervisor MTJL-0081
calibration each analyte: r2 2 0.99; non-linear
regression (quadratic): r2 > 0.99.
Immediately after each Correct problem, Rerun ICV. If Analyst/ ENV-SOP-
+ 0,
Icv ICAL +20% of True Value reanalysis fails, repeat ICAL Supervisor MTJL-0081
Before sample analysis,
after every 10 samples . Perform instrument maintenance; Analyst/ ENV-SOP-
+ 0,
cev and at the end of the Initial CCV £ 20% of True Value recalibrate if necessary Supervisor MTJL-0081
analytical sequence
Rinse and reanalyze once. All
Refer t . The absolute val f all Iyt .
GC/MS ICB/CCB sg;r ° Immediately after every mlfs: bzo<uVeL\§Cijzi : 13/13:;]3%:5 samples following the last Analyst/ ENV-SOP-
ccv : . acceptable Calibration Blank must be | Supervisor MTJL-0081
amount measured in any sample.
reanalyzed.
Inspect mass spectrometer and GC
Internal Every field sample, Retention ti_me v_vithin + 10 seconds | for malfunctions an_d correct Analyst/ ENV-SOP-
Standards standard, and QC sample from retention time of the problem. Reanalysis of samples Supervisor MTIL-0081
! ple. midpoint standard in the ICAL. analyzed while system was P
malfunctioning is mandatory.
Tune Prior to ICAL and each Specific ion abundance criteria of Retune instrument and verif Analyst/ ENV-SOP-
12-hour period BFB from method v Supervisor MTJL-0081
At the beginning of each
Performance . . . Correct problem, then repeat Analyst/ ENV-SOP-
- < 0
Check 12 hOL.lr period, prior to Degradation < 20% for DDT performance checks. Supervisor MTJL-0081
analysis of samples
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Title/Position
Calibrati Calibrati o . . . SoP
Instrument alration alibration Frequency Acceptance Criteria Corrective Action (CA) Responsible
Procedure Range Reference
for CA
Each analyte must meet on of the
ICAL. . At instrument setup; prior three options ||s.ted: RSD for.each Analyst/ ENV-SOP-
Multipoint . analyte < 15%; linear regression for | Correct problem, then repeat ICAL .
. . to sample analysis . Supervisor MTJL-0079
calibration each analyte: r2 2 0.99; non-linear
regression (quadratic): r2 > 0.99.
Immediately after each Correct problem, Rerun ICV. If Analyst/ ENV-SOP-
+ 0,
Icv Refer t ICAL +20% of True Value reanalysis fails, repeat ICAL Supervisor MTJL-0079
efer to
GC sop Before sample analysis,
after every 10 samples . Perform instrument maintenance; Analyst/ ENV-SOP-
+ 0,
cev and at the end of the Initial CCV £ 20% of True Value recalibrate if necessary Supervisor MTJL-0079
analytical sequence
Immediately after every The absolute values of all analytes ?&Iz?r?;ilae:?orltlejvr\]/?r:\gfh:r}:z A Analyst/ ENV-SOP-
<} <
Ice/cce ccv must be <% LOQ o.r 1/10th the acceptable Calibration Blank must be | Supervisor MTJL-0079
amount measured in any sample.
reanalyzed.
Each analyte must meet on of the
ICAL. . At instrument setup; prior three options I|s_ted: RSD for_each Analyst/ ENV-SOP-
Multipoint . analyte < 15%; linear regression for | Correct problem, then repeat ICAL .
. . to sample analysis . Supervisor MTJL-0073
calibration each analyte: r2 2 0.99; non-linear
regression (quadratic): r2 > 0.99.
Immediately after each Correct problem, Rerun ICV. If Analyst/ ENV-SOP-
ICV +20% of T Val
Refer to ICAL % of True Value reanalysis fails, repeat ICAL Supervisor MTJL-0073
GC Sop Before sample analysis,
after every 10 samples " Perform instrument maintenance; Analyst/ ENV-SOP-
+ 0,
cev and at the end of the Initial CCV + 20% of True Value recalibrate if necessary Supervisor MTJL-0073
analytical sequence
The absolute values of all analytes Rinse and reanalyze once. Al
ICB/CCB Immediately after every must be < % LOQ or < 1/10th t\r/‘ne samples following the last Analyst/ ENV-SOP-
ccv : . acceptable Calibration Blank must be | Supervisor MTJL-0073
amount measured in any sample.
reanalyzed.
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Title/Position
Calibrati Calibrati o . . . SoP
Instrument alration alibration Frequency Acceptance Criteria Corrective Action (CA) Responsible
Procedure Range Reference
for CA
Each analyte must meet on of the
ICAL. . At instrument setup; prior three options I|§ted: RSD for.each Analyst/ ENV-SOP-
Multipoint . analyte < 15%; linear regression for | Correct problem, then repeat ICAL .
. . to sample analysis . Supervisor MTIJL-0077
calibration each analyte: r2 2 0.99; non-linear
regression (quadratic): r2 > 0.99.
Immediately after each Correct problem, Rerun ICV. If Analyst/ ENV-SOP-
+ 0,
Icv Refer t ICAL +20% of True Value reanalysis fails, repeat ICAL Supervisor MTJL-0077
efer to
GC sop Before sample analysis,
after every 10 samples . Perform instrument maintenance; Analyst/ ENV-SOP-
+ 0,
cev and at the end of the Initial CCV £ 20% of True Value recalibrate if necessary Supervisor MTJL-0077
analytical sequence
Immediately after every The absolute values of all analytes sR;r:r?SIae:(:orlfjvr\]/?r:\gthr}:z A Analyst/ ENV-SOP-
<} <
Ice/cce ccv must be <% LOQ o.r 1/10th the acceptable Calibration Blank must be | Supervisor MTIJL-0077
amount measured in any sample. reanalyzed
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Level ICV)

value

Title / Position sop
Instrument Calibration Procedure Frequency Acceptance Criteria Corrective Action (CA) Responsible for
Reference
CA
ICAL Multipoint Analyst ENV-SOP-
calibratl:or:pom Prior to sample analysis | r2 >/=0.99 Correct problem, then repeat ICAL SSSeyrf/iéor MTIL-0215
Immediately after each Correct problem; rerun ICV. If this fails, Analyst/ ENV-SOP-
ICV +/-10% of t | .
ICAL /-10% of truevalue | -+ 1caL Supervisor MTIL-0215
Immediately analyze two additional
consecutive CCVs. If both pass, samples may
. be reported without reanalysis. If either fails
Before sample analysis; .
after everv 10 sambles or two consecutive CCVs cannot be run, Analyst/ ENV-SOP-
ICP-AES ccv h ¥ ¢ PF: +/- 10% of true value perform corrective action(s) and repeat CCV v .
Metals ::gla:izafsini;)nctee and all associated samples since last Supervisor MTIL-0215
v q successful CCV. Alternately recalibrate if
necessary, then reanalyze all associated
samples since the last acceptable CCV
Immediately after The absolute values of | Rinse a_md reanalyze once. All sa.mplejs Analyst/ ENV-SOP-
ICB/CCB every CCV and at the all analytes must be < following the last acceptable calibration blank Subervisor MTIL-0215
end of the work group, 1/2 L0Q must be reanalyzed P
Low Level Calibration All reported analytes
. L Analyst/ ENV-SOP-
_ 0,
Check Standards (Low Daily within +/- 20% of true | Correct problem, repeat ICAL Supervisor MTIL-0215
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Level ICV)

value

Title / Position sop
Instrument Calibration Procedure Frequency Acceptance Criteria Corrective Action (CA) Responsible for
Reference
CA
ICAL Multipoint . . 5 Analyst/ ENV-SOP-
calibration Prior to sample analysis | r2 >/=0.99 Correct problem, then repeat ICAL Supervisor MTIL-0221
Immediately after each Correct problem; rerun ICV. If this fails, Analyst/ ENV-SOP-
+/- 0,
Icv ICAL /-10% of truevalue | -+ 1caL Supervisor MTIL-0221
Immediately analyze two additional
consecutive CCVs. If both pass, samples may
. be reported without reanalysis. If either fails
Before sample analysis; or two consecutive CCVs cannot be run
ICP-MS ccv after every 10 samples +/- 10% of true value erform corrective action(s) and re eatl ccv Analyst/ ENV-SOP-
Metals and at the end of the ? P . . P Supervisor MTJL-0221
analvtical sequence and all associated samples since last
Y q successful CCV. Alternately recalibrate if
necessary, then reanalyze all associated
samples since the last acceptable CCV
Immediately after The absolute values of | Rinse a_md reanalyze once. All sa.mplejs Analyst/ ENV-SOP-
ICB/CCB every CCV and at the all analytes must be < following the last acceptable calibration blank Subervisor MTIL-0221
end of the work group, 1/2 LOQ must be reanalyzed P
Low Level Calibration All reported analytes
. L Analyst/ ENV-SOP-
_ 0,
Check Standards (Low Daily within +/- 20% of true | Correct problem, repeat ICAL Supervisor MTIL-0221

56






U.S. Army Corps of Engineers — New England District
Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York
SAP/Optimized UFP-QAPP
FUDS Property No. C02NY021101

Title/Position
Calibration Calibration o . . : SOP
Instrument Frequency Acceptance Criteria Corrective Action (CA) Responsible
Procedure range Reference!
for CA
Each analyte must meet on of the
ICAL At instrument setup: prior three options listed: RSD for each Analyst, ENV-SOP-
Multipoint to sample analvsis PP analyte < 15%; linear regression for | Correct problem, then repeat ICAL Department MTJL-
calibration P Y each analyte: r2 > 0.99; non-linear Manager 0212/213
regression (quadratic): r2 > 0.99.
. Analyst, ENV-SOP-
Immediately after each Correct problem, Rerun ICV. If nalys
ICV + 20 % of True Value . Department | MTIL-
PE ICAL reanalysis fails, repeat ICAL
Mercury Manager 0212/213
Analyzer Refer to SOP
aB]?t];CJrr:vS:rmrljl(fszr:glyI:' Perform instrument maintenance; Analyst, ENV-SOP-
ccv Y P Initial CCV + 20% of True Value rm Ins ' Department | MTIL-
and at the end of the recalibrate if necessary
. Manager 0212/213
analytical sequence
. Rinse and reanélyze once. All Analyst, ENV-SOP-
Immediately after every The absolute value must be less samples following the last
ICB/CcB ccv than the laboratory MDL acceptable Calibration Blank must be Department | MTJL-
y P Manager 0212/213

reanalyzed.

57






U.S. Army Corps of Engineers — New England District
Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York

SAP/Optimized UFP-QAPP
FUDS Property No. C02NY021101

QAPP Worksheet #25—Analytical Instrument and Equipment Maintenance, Testing, and
Inspection

All laboratory analytical equipment will undergo maintenance and testing procedure in accordance with the laboratory SOPs (Appendix C) so that the

analytical instrument and equipment are available and in working order when needed.

Instrument / Maintenance X .. Inspection . . . Responsible SOoP
e Activity Testing Activity Activity Frequency Acceptance Criteria Corrective Action Person Referencel
Change septum, QC samples and
clip column, clean monitoring compounds QC samples Perform necessary ENV-SOP-
GC/MS the detector, performed before and performed with ﬁsezssji?i:zrgeet Per DoD QSM 5.3 maintenance; Sﬁnzlr\\//?:ér MTJL-
change injection during each analytical each batch recalibrate instrument P 0100/0081
port liners, etc. batch
Clip column, QC samples and
change pump oil monitoring compounds QC samples As needed to meet Perform necessar ENV-SOP-
ge pump ofl g comp ples Method/DoD QSM . ¥ Analyst/ MTIL-
GC replace septum, performed before and performed with method /DoD QSM maintenance; .
. . . o 5.3 dependent . . Supervisor 0073/0077
change injection during each analytical each batch 5.3 criteria recalibrate instrument /0079
port liners, etc. batch
Change pump ac demp.)les & Perform needed
tubing. replace monitoring compounds QC samples As needed to meet maintenance and Analyst/ ENV-SOP-
ICP-MS B, rep performed before and performed with | DoD QSM 5.3 DoD QSM 5.3 . y.
torch, clean . . o recalibrate the Supervisor MTJL-0221
. during each analytical each batch criteria .
nebulizer, etc. instrument
batch.
Change pump ac s?mp_)les & Perform needed
tubing. replace monitoring compounds QC samples As needed to meet maintenance and Analyst ENV-SOP-
ICP-AES &, rep performed before and performed with DoD QSM 5.3 DoD QSM 5.3 . and/or
tune, clean . . L recalibrate the . MTJL-0215
. during each analytical each batch criteria . Supervisor
nebulizer, etc. instrument
batch.
Check tubing and QC samples and
PE c.on.nectlons; check monitoring compounds QC samples . As needed to meet Method/DoD QSM Per.form necessary Analyst/ ENV-SOP-
Mercury liquid/gas separator | performed before and performed with method /DoD QSM 5 3 dependent maintenance; Supervisor MTIJL-
Analyzer to ensure proper during each analytical each batch 5.3 criteria ’ P recalibrate instrument P 0212/ 0213

gas flow

batch
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QAPP Worksheets #26 and #27—Sampling Handling, Custody, and
Disposal

To promote sample authenticity and data defensibility, proper sample handing system and custody procedures
will be followed from the time of sample collection to final sample disposal. The sample packing and shipping
procedures are provided in Appendix B. The laboratory analytical technicians will prepare and analyze the field
samples in accordance with the analytical SOPs provided in Appendix C.

Sample Organizations: SRS
Laboratories: Pace Analytical
Method of Sample Delivery: Federal Express Overnight or Laboratory Courier

Number of Days from Reporting Until Sample Disposal: 60 days

Activity Organi;a:;(;r;giiﬂfe/l;:rsi;:t?v:;;Person SOP Reference
Sample Collection SRS/James Griffin & Jerome Partap OESC010C
Sample Labeling SRS/James Griffin & Jerome Partap OESC010C
Chain-of-Custody Form Completion SRS/James Griffin & Jerome Partap OESC010C
Packaging SRS/James Griffin & Jerome Partap OESC010C
Shipping Coordination SRS/James Griffin & Jerome Partap OESC010C
Sample Receipt, Inspection, and Log-In Pace Analytical Pace Analytical
Sample Custody and Storage Pace Analytical Pace Analytical
Sample Disposal Pace Analytical Pace Analytical
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QAPP Worksheet #28—Analytical Quality Control and Corrective
Action

This worksheet provides additional discussions on the analytical QC requirements relevant to analysis of
environmental samples that will be followed by laboratories producing definitive data. The purpose of the
laboratory QC activities is to produce data of known quality that satisfy the project-specific DQOs. The tables
below provide the QA/QC summary tables for each method.

Laboratory QC samples will be included in an analytical batch with the field samples. An analytical batch is a
group of samples (not exceeding 20 environmental samples plus associated laboratory QC samples) similar in
composition (matrix) that are extracted or digested at the same time and with the same lot of reagents and
analyzed together as a group. The analytical batch also extends to cover samples that do not need separate
extraction or digestion (for example, VOCs analysis by purge and trap). The identity of each analytical batch
will be unambiguously reported with the analyses so that a reviewer can identify the laboratory QC samples
and the associated environmental samples. MS/MSD samples are not treated as environmental samples. The
type of laboratory QC samples and the frequency of use of these samples are discussed below and in method-
specific analytical SOPs (see Appendix C).

Method Detection Limits

The MDL, as defined by 40 CFR Part 136, is the minimum concentration of a substance that can be measured
and reported with 99 percent confidence that the analyte concentration is greater than zero. The laboratory
will establish MDLs for each method, matrix, and analyte, and provide the MDL demonstrations to SRS at the
beginning of the project (that is, before project samples are analyzed) and upon request.

An MDL verification check will be performed on each instrument immediately following an MDL study and can
be performed quarterly in place of the annual MDL study. However, this may not substitute for the initial MDL
determination. The MDL check sample will be spiked at approximately two times the current reported MDL
and taken through all preparatory and analytical steps. The MDL is verified if the laboratory can reliably detect
and identify all analytes in the check sample by the method-specified criteria. If the method has no
confirmation criteria, the check sample must produce a signal that is at least three times the instrument’s noise
level. If the MDL is not verified, spike at successively higher concentrations until the verification criteria are
met, and use the first successful concentration as the reported MDL.

Limit of Detection

The LOD is an estimate of the minimum amount of a substance that an analytical process can reliably detect.
An LOD is analyte- and matrix-specific and may be laboratory-dependent.

The LOD is the smallest amount or concentration of a substance that must be present in a sample in order to
be detected at a high level of confidence (99 percent). At the LOD, the false negative rate (Type Il error) is
1 percent.

Limit of Quantitation

The LOQ is the minimum level, concentration, or quantity of a target variable (for example, target analyte) that
can be reported with a specified degree of confidence.

The LOQ is the lowest concentration that produces a quantitative result within specified limits of precision and
bias. For DoD projects, the LOQ is typically set at or above the concentration of the lowest initial calibration
standard. For this project, the LOQ and the RL will be the same.
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Reporting Limits

The laboratory will compare the results of the MDL demonstrations to the LODs/LOQs for each method. The
laboratory will also verify LOQs by including a standard at or below the RL as the lowest point on the calibration
curve. All results will be reported at or above the MDL values; however, for those results falling between the
MDL and the RL, a J-flag will be applied to indicate the presence of an analyte(s) but in estimated quantity(ies).
No results will be reported below the MDL.

Project-specific LOQs are provided in Worksheet #15. To determine whether the LODs and LOQs will meet the
analytical PQOs, the LODs and LOQs have been compared to the project-specific screening criteria; however,
not all action levels are achievable by routine analytical methods.

Note that sample dilution because of target and or non-target compound concentrations or matrix interference
may prevent LOQs from being achieved. All samples must be initially analyzed undiluted when reasonable. If a
dilution is necessary, both the original and diluted result must be delivered. Appropriate cleanup procedures
must be followed to minimize matrix effects on LOQs.

Laboratory Control Sample

A LCS is a sample of known composition that is spiked with all target analytes. The LCS is used with each
analytical batch to determine whether the method is in control. Each analyte in the LCS will be spiked at a level
less than or equal to the midpoint of the calibration curve, which is defined as the median point of the curve
instead of the middle of the range. The LCS will be carried through the complete sample preparation and
analysis procedure. Except for VOC analysis, the LCS cannot be used as the CCV.

At least one LCS will be included in every analytical batch. If more than one LCS is analyzed in an analytical
batch, results from all LCSs will be reported. A failure of an analyte in any of the LCSs will require appropriate
corrective action, including qualification of the failed analyte in all of the samples, as required.

LCS Control Limits

The DoD QSM LCS limits specified in Worksheet #15 will be used, unless the laboratory determines that the
limit cannot be met, in which case laboratory historical control limits will be used. The LCS limits are based on
those in the U.S. DoD QSM for Environmental Laboratories (DoD, version 5.3, 2019). The performance of the
LCS is evaluated against the QC acceptance limits. Whenever an analyte in the LCS is outside the acceptance
limit, corrective action will be performed. If an analyte in the LCS exceeds the upper or lower control limit and
no corrective action is performed or the corrective action is ineffective, appropriate flags as described in
Worksheet #24 will be applied to all affected results.

Marginal Exceedance

A marginal exceedance (ME) is defined as one beyond the LCS control limits but within the MEs limits, which
are set at four standard deviations around the mean. MEs must be random. If the same analyte exceeds the
LCS control limits repeatedly (for example, two out of three consecutive LCS), that is an indication that the
problem is systematic, not random. The source of error should be located and appropriate corrective actions
should be taken.

LCS Failure

Each LCS must be evaluated against the LCS control limits and ME limits before being accepted. The recoveries
for the analytes spiked into the LCS should first be compared with the LCS control limits. If a recovery is less
than the lower control limit or greater than the upper control limit, that is an exceedance. The laboratory
should note which analytes exceeded the control limits and make a comparison to the list of project-specific
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analytes of concern. Once an LCS fails, corrective action is required. LCS failure occurs if one of the following
conditions occurs:

e Exceedance of an LCS control limit by any project-specific analyte of concern
e ME of the LCS control limits by more than the allowable number of analytes
e Exceedance of the ME limits by one or more analytes.

Corrective Action

If an LCS fails, an attempt must be made to determine the source of error and find a solution. All the findings
and corrective action should be documented. After the system problems have been resolved and system
control has been re-established, all samples in the analytical batch will be prepared again and reanalyzed for
the out-of-control analyte(s), or the batch will be rerun with a new LCS. The corrective action applied will be
based on professional judgment in the review of other QC measures (such as surrogates). If an analyte falls
outside the LCS control limits a second time or if there is not sufficient sample material available to be
reanalyzed, then all the results in the analytical batch for that analyte must be flagged. The recoveries of those
analytes subject to corrective action must be documented in the case narrative, whether flagging is needed or
not.

MS/MSD

An MS or MSD is an aliquot of sample collected in the field and spiked with known concentrations of all target
analytes in the laboratory. The spiking occurs before sample preparation and analysis. Each analyte in the MS
and MSD will be spiked at a level less than or equal to the midpoint of the calibration curve for that analyte.
The MS/MSD is used to document potential matrix effects associated with a site and will not be used to control
the analytical process. The MS/MSD results and flags will not be associated with or related to samples that are
collected from the same site where the MS/MSD set were collected. The FTL will select the samples for
MS/MSDs, and the laboratory will use those samples to prepare the appropriate MS/MSDs.

The performance of the MS and MSD is evaluated against the QC acceptance limits outlined in Worksheet #15.
If either the MS or the MSD is outside the QC acceptance limits, the data will be evaluated to determine
whether there is a matrix effect or analytical error, and the analytes in the parent sample and associated field
duplicate (if applicable) will be qualified according to the data flagging criteria provided in Worksheet #24.

If the sample concentration exceeds the spike concentration by a factor of four or more, the data will be
reported unflagged. The laboratory should communicate potential matrix difficulties to the SRS project chemist
so an evaluation can be made with respect to the project-specific DQOs.

Surrogates

Surrogates are compounds similar to the target analytes in chemical composition and behavior in the analytical
process but not normally found in environmental samples. Surrogates are used to evaluate accuracy, method
performance, and extraction efficiency. Surrogates will be added to environmental samples, controls, and
blanks, in accordance with the method requirements.

If a surrogate recovery is outside the acceptance limit, corrective action must be performed. After the system
problems have been resolved and system control has been re-established, the sample should be prepared
again and reanalyzed. If corrective actions are not performed or are ineffective, appropriate flag (as described
in Worksheet #24) will be applied to the sample results.
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Internal Standards

Internal standards are known amounts of standards that are added to a portion of a sample or sample extract
and carried through the entire determination procedure. They are used as a reference for calibration and for
controlling the precision and bias of the analytical method. Internal standards will be added to environmental
samples, controls, and blanks, in accordance with the method requirements.

If the internal standard results are outside of the acceptance limits, corrective actions will be performed. After
the system problems have been resolved and system control has been reestablished, all samples analyzed
while the system was malfunctioning will be reanalyzed. If corrective actions are not performed or are
ineffective, appropriate flag (as described in Worksheet #24) will be applied to the sample results.

Retention Time Windows

Retention time windows are used in gas chromatography and ion chromatography analysis for qualitative
identification of analytes. They are calculated from replicate analyses of a standard on multiple days. The
procedure and calculation method are given in SW846, Method 8000C. The center of retention time window
is established for each analyte and surrogate using the retention time of the midpoint standard of the ICAL.
For non-mass spectrometry methods, these are updated daily using the absolute retention time in the ICV.

If the retention time is outside of the acceptance limits, corrective action will be performed. This applies to all
CCV subsequent to the ICV and to LCSs. If corrective actions are not performed or are ineffective, appropriate
flag (as described in Worksheet #24) will be applied to the sample results.

Interference Check Samples

Interference check samples (ICSs) are used in ICP-AES and ICP-MS analyses only and contain known
concentrations of both. The ICSs are used to verify background and inter-element correction factors. The ICSs
are run at the beginning of each run sequence for Methods SW6010D and SW6020B.

If the ICS results are outside of the acceptance limits, corrective action will be performed. After the system
problems have been resolved and system control has been reestablished, the ICS will be reanalyzed. If ICS
results are acceptable, all affected samples will be reanalyzed. If corrective actions are not performed or are
ineffective, appropriate flag (as described in Worksheet #24) will be applied to the sample results.

Method Blank

A method blank is an analyte-free matrix to which all reagents are added in the same volumes or proportions
as used in sample processing. The method blank is carried through the complete sample preparation and
analytical procedure and is used to assess possible contamination resulting from the analytical process.

A method blank will be included in every analytical batch. The presence of analytes in a method blank at
concentrations greater than the MDL indicates the need for further assessment of the data. The source of
contamination should be investigated and measures must be taken to correct, minimize, or eliminate the
problem if the concentration exceeds one-half the LOQ. For common laboratory contaminants (for example,
methylene chloride, acetone, or phthalates), the method blank must not exceed the LOQ. No analytical data
will be corrected for the presence of analytes in blanks.

If an analyte is detected in the method blank and in the associated samples and corrective actions are not
performed or are ineffective, appropriate flag (as described in Worksheet #24) will be applied to the sample
results.
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QC Checks

Holding Time Compliance

All sample preparation and analysis will be completed within the method-required holding times. Some
methods have more than one holding time requirement (for example, Methods SW8081B and SW8270D). For
methods not requiring sample preparation, holding time is calculated from the time of sample collection to
the time of completion of all analytical runs. For methods requiring sample preparation before analysis, holding
time is calculated from the time of preparation completion to the time of completion of all analytical runs.

Holding times are determined on the basis of days, hours, or minutes. If the time of sample collection is not
provided, the laboratory must assume the most conservative time of day. If holding times are exceeded and
the analyses are performed, the results will be flagged according to the procedures described in Worksheet #24
and identified in the data-package case narrative.

Confirmation

Results at or above the LOQ for samples analyzed by gas chromatography requires quantitative confirmation.
The confirmation will be completed within the method-required holding times. For GC methods, a second
column is used for confirmation. Unless otherwise specified or overlapping peaks are causing erroneously high
results, the higher of the two confirmed results will be reported as the primary result. The column used for
both the primary and confirmation results will be indicated on the sample reports. The associated calibration
and laboratory QC results will be submitted for both columns so that sample results can be appropriately
evaluated.

Standard Materials

Standard materials, including second source materials, used in calibration and to prepare samples will be
traceable to National Institute Standards and Technology, USEPA, American Association of Laboratory
Accreditation, or other equivalent approved source, if available. If these standard materials are not available,
the standard material proposed for use will be included in an addendum to the project-specific QAPP and
approved before use.

The standard materials will be current, and the following expiration policy will be followed:

e Expiration dates for ampulated solutions will not exceed the manufacturer’s expiration date or one year
from the date of receipt, whichever comes first.

e Expiration dates for laboratory-prepared stock and diluted standards will be no later than the expiration
date of the stock solution or material or the date calculated from the holding time allowed by the
applicable analytical method, whichever comes first.

e Expiration dates for pure chemicals will be established by the laboratory and be based on chemical stability,
possibility of contamination, and environmental and storage conditions.

Expired standard materials will be either revalidated before use or discarded. Revalidation may be performed
through assignment of a true value and error window statistically derived from replicate analyses of the
material as compared to an unexpired standard. The laboratory will label standard and QC materials with
expiration dates.

A second source standard is used to independently confirm the ICAL. A second source standard is a standard
purchased from a vendor different from that supplying the material used in the ICAL. The second source
material can be used for the continuing calibration standards and/or for the LCS. Two different lot numbers
from the same vendor do not normally constitute a second source. However, when a project requires analyses
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for which there is not a separate vendor source available, the use of different lot numbers from the same
vendor will be acceptable to verify calibration.

Supplies and Consumables

The laboratory will inspect supplies and consumables before their use in analysis. The materials description in
the methods of analysis will be used as a guideline for establishing the acceptance criteria for these materials.
Purity of reagents will be monitored and documented. An inventory and storage system for these materials
will assure use before manufacturers’ expiration dates and storage under safe and chemically compatible
conditions.
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TABLE 28-1

Matrix: Water / Soil
Analytical Group: VOCs

Analytical Method/SOP Reference: SW8260C / ENV-SOP-MTJL-0100

Project Specific
Frequency/ Method/SOP QC Acceptance . . Person(s) Responsible Data Quality Measurement
QcC sample Number Limits e for Corrective Action Indicator (DQI) Performance
Criteria
No analytes detected 1/2 LOQ or > | Correct problem. If required, re-prep
One per 1/10 the amount measured in any | and reanalyze MD and all QC samples . Bias /
Method Blank preparatory batch | sample. Common contaminant and field samples processed with the Analyst/Supervisor Contamination No
must be less than LOQ contaminated blank
Correct problem, then re-prep and
One per reanalyze the LCS and all samples in the
LCS re grator batch DoD QSM 5.3 associated analytical batch for failed Analyst/Supervisor Accuracy / bias No
prep y analytes, if sufficient sample volume
remains.
Correct problem, then re-prep and
One per reanalyze the LCS and all samples in the
MS/MSD re srator batch DoD QSM 5.3 associated analytical batch for failed Analyst/Supervisor Accuracy / bias No
prep y analytes, if sufficient sample volume
remains.
ICAL Isg/;\nl-pﬁ):grr]et)?ysis r2 >/=0.99 Correct problem, then repeat ICAL Analyst/Supervisor Accuracy / bias No
Before sample Immediately analyze two additional
analysis, after CCVs. If both pass, samples may be
every 10 field e . reported without reanalysis. If either
ccv samples and at the All reported analytes within +/ fails or two consecutive CCVs cannot be | Analyst/Supervisor Accuracy / bias No

end of the
analytical
sequence

10% of true value

performed, reanalyze all sample since
last acceptable CCV. Perform ICAL if
necessary.
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TABLE 28-2

Matrix: Water / Soil
Analytical Group: SVOCs

Analytical Method/SOP Reference: SW 8270D / ENV-SOP-MTJL-0081

q q Measurement
Frequency/ Method/SOP QC Acceptance . . Person(s) Responsible Data Quality
Qc Sample Number Limits G T A6 for Corrective Action Indicator (DQI) Pelgg:emr?arlce
No analytes detected 1/2 LOQ or > | Correct problem. If required, re-prep
One per 1/10 the amount measured in any | and reanalyze MD and all QC samples . Bias /
Method Blank preparatory batch | sample. Common contaminant and field samples processed with the Analyst/Supervisor Contamination No
must be less than LOQ contaminated blank
Correct problem, then re-prep and
One per reanalyze the LCS and all samples in the
LCS re grator batch DoD QSM 5.3 associated analytical batch for failed Analyst/Supervisor Accuracy / bias No
prep v analytes, if sufficient sample volume
remains.
Correct problem, then re-prep and
One per reanalyze the LCS and all samples in the
MS/MSD re grator batch DoD QSM 5.3 associated analytical batch for failed Analyst/Supervisor Accuracy / bias No
prep v analytes, if sufficient sample volume
remains.
ICAL prior to _ . .
ICAL sample analysis r2 >/=0.99 Correct problem, then repeat ICAL Analyst/Supervisor Accuracy / bias No
Before sample Immediately analyze two additional
analysis, after CCVs. If both pass, samples may be
every 10 field All reported analytes within +/- reported without reanalysis. If either
Cccv samples and at the p Y fails or two consecutive CCVs cannot be | Analyst/Supervisor Accuracy / bias No

end of the
analytical
sequence

10% of true value

performed, reanalyze all samples since
last acceptable CCV. Perform ICAL if
necessary.
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TABLE 28-3

Matrix: Water / Soil
Analytical Group: Pesticides

Analytical Method/SOP Reference: SW 8081B / ENV-SOP-MTJL-0079

. q Measurement
Frequency/ Method/SOP QC Acceptance . . Person(s) Responsible Data Quality
Qc Sample Number Limits (I T2 A for Corrective Action Indicator (DQI) Pelgg:emr?:ce
One per analytical No analytes detect >1/2 LOQ or > Correct problem. If required, re-prep
Method batch prior to the 1/10 the amount measured in any and reanalyze MB and all QC samples Analyst/s . Bias / N
Blank analysis of any field | sample. Common contaminant and field samples processed with the nalyst/supervisor Contamination °
samples must be less than LOQ contaminated blank
Correct problem, then re-prep and
One per reanalyze the LCS and all samples in
LCS torv batch Per DoD QSM 5.3 the associated analytical batch for Analyst/Supervisor Accuracy / bias No
preparatory failed analytes, if sufficient sample
volume remains.
Correct problem, then re-prep and
One per reanalyze the LCS and all samples in
MS/MSD P batch Per DoD QSM 5.3 the associated analytical batch for Analyst/Supervisor Accuracy / bias No
preparatory batc failed analytes, if sufficient sample
volume remains.
ICAL must meet one of the
At instrument set- following: RSD for each analyte <
0. 1: :
ICAL gg\??ﬁilifrt(:rplﬁgror g2:;;“'2(3;!%%35;S;%?:ﬁ;::rch Correct problem, then repeat ICAL Analyst/Supervisor Initial Calibration No
to sample analysis (quadratic)for each analyte: r2 >
0.99
Before sample Immediately analyze two additional
analysis, after CCVs. If both pass, samples may be
every 10 field All reported analytes within reported without reanalysis. If either Continuing
ccv samples and at the | established retention time (RT) fails or two consecutive CCVs cannot Analyst/Supervisor Calibration No
end of the windows and +/- 20% of true value | be performed, reanalyze all samples Verification
analytical since last acceptable CCV. Perform
sequence ICAL if necessary.
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TABLE 28-4

Matrix: Water / Soil
Analytical Group: Herbicides

Analytical Method/SOP Reference: SW 8151A / ENV-SOP-MTIJL-0073

QC Sample

Frequency/
Number

Method/SOP QC Acceptance
Limits

Corrective Action

Person(s) Responsible
for Corrective Action

Data Quality
Indicator (DQI)

Measurement
Performance
Criteria

Method
Blank

One per analytical
batch prior to the
analysis of any field
samples

No analytes detect >1/2 LOQ or >
1/10 the amount measured in any
sample. Common contaminant
must be less than LOQ

Correct problem. If required, re-prep
and reanalyze MB and all QC samples
and field samples processed with the
contaminated blank

Analyst/Supervisor

Bias /
Contamination

No

LCS

One per
preparatory batch

Per DoD QSM 5.3

Correct problem, then re-prep and
reanalyze the LCS and all samples in
the associated analytical batch for
failed analytes, if sufficient sample
volume remains.

Analyst/Supervisor

Accuracy / bias

No

MS/MSD

One per
preparatory batch

Per DoD QSM 5.3

Correct problem, then re-prep and
reanalyze the LCS and all samples in
the associated analytical batch for
failed analytes, if sufficient sample
volume remains.

Analyst/Supervisor

Accuracy / bias

No

ICAL

At instrument set-
up and after ICV or
CCV failure, prior

to sample analysis

ICAL must meet one of the
following: RSD for each analyte <
20%; linear regression for each
analyte: r2> 0.99; non-linear
(quadratic) for each analyte: r2 >
0.99

Correct problem, then repeat ICAL

Analyst/Supervisor

Accuracy / bias

No

Ccv

Before sample
analysis, after
every 10 field
samples and at the
end of the
analytical
sequence

All reported analytes within
established RT windows and +/-
20% of true value

Immediately analyze two additional
CCVs. If both pass, samples may be
reported without reanalysis. If either
fails or two consecutive CCVs cannot
be performed, reanalyze all samples
since last acceptable CCV. Perform
ICAL if necessary.

Analyst/Supervisor

Accuracy / bias

No
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TABLE 28-5

Matrix: Water / Soil
Analytical Group: PCBs

Analytical Method/SOP Reference: SW 8082A / ENV-SOP-MTIJL-0077

QC Sample

Frequency/
Number

Method/SOP QC Acceptance
Limits

Corrective Action

Person(s) Responsible
for Corrective Action

Data Quality
Indicator (DQI)

Measurement
Performance
Criteria

Method
Blank

One per analytical
batch prior to the
analysis of any field
samples

No analytes detect >1/2 LOQ or >
1/10 the amount measured in any
sample. Common contaminant
must be less than LOQ

Correct problem. If required, re-prep
and reanalyze MB and all QC samples
and field samples processed with the
contaminated blank

Analyst/Supervisor

Bias /
Contamination

No

LCS

One per
preparatory batch

Per DoD QSM 5.3

Correct problem, then re-prep and
reanalyze the LCS and all samples in
the associated analytical batch for
failed analytes, if sufficient sample
volume remains.

Analyst/Supervisor

Accuracy / bias

No

MS/MSD

One per
preparatory batch

Per DoD QSM 5.3

Correct problem, then re-prep and
reanalyze the LCS and all samples in
the associated analytical batch for
failed analytes, if sufficient sample
volume remains.

Analyst/Supervisor

Accuracy / bias

No

ICAL

At instrument set-
up and after ICV or
CCV failure, prior

to sample analysis

ICAL must meet one of the
following: RSD for each analyte <
20%; linear regression for each
analyte: r2> 0.99; non-linear
(quadratic) for each analyte: r2 >
0.99

Correct problem, then repeat ICAL

Analyst/Supervisor

Accuracy / bias

No

Ccv

Before sample
analysis, after
every 10 field
samples and at the
end of the
analytical
sequence

All reported analytes within
established RT windows and +/-
20% of true value

Immediately analyze two additional
CCVs. If both pass, samples may be
reported without reanalysis. If either
fails or two consecutive CCVs cannot
be performed, reanalyze all samples
since last acceptable CCV. Perform
ICAL if necessary.

Analyst/Supervisor

Accuracy / bias

No
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TABLE 28-6
Matrix: Water

Analytical Group: ICP-MS Metals

Analytical Method/SOP Reference: SW 6020B / ENV-SOP-MTJL-0221

Person(s) . Measurement
QC Sample Fr;g:ﬁ;\ ecg’/ Methody/ SOLF; rgi(t:sAcceptance Corrective Action Responsible for Irlr::laiz: t%:‘?gtqyl) Performance
Corrective Action Criteria
Conduct investigation to determine the
One per analytical source of the contamination and take
batch prior to the appropriate corrective actions. If . Bias / See DOD QSM
Method Blank analysis of any No analytes detected > 1/21L0Q required, re-prep and reanalyze MB and Analyst/Supervisor Contamination 5.3
field samples all QC samples and field samples
processed with the contaminated blank.
LCS/Laborator Correct problem, then re-prep and
y Control reanalyze the LCS/LCSD and all samples
Sample Orr;e ggtor batch See DoD QSM 5.3 in the associated preparatory batch for Analyst/Supervisor Accuracy / bias ge?:e DOD QsM
Duplicate prep v failed analytes, if sufficient sample )
(LCSD) volume remains.
Evaluate the data to determine if the
MS/MSD One per See DoD QSM 5.3 failed criterion is due to sample matrix or | Analyst/Supervisor Accuracy / bias See DOD QSM
preparatory batch 5.3
laboratory error.
At initial setup and
Linear checked every 6
. months with high s Dilute samples within the calibration . . See DOD QSM
Dynamic standard at the Within +/- 10% of true value range, or reestablish / verify the LDR Analyst/Supervisor Accuracy / bias 53
Range (LDR) A
upper limits of the
range
ICAL :;‘;;Eg sample r2>/=0.99 Correct problem, then repeat ICAL Analyst/Supervisor Accuracy / bias ge‘f DOD QM
Once immediately s e . . See DOD QSM
ICV after each ICAL Within +/- 10% of true value Rerun ICV. If it fails, repeat ICAL Analyst/Supervisor Accuracy / bias 53
Immediately analyze two consecutive
After every 10 field CCVs. If both pass, sample may be
samples and reported without reanalysis. If either See DOD QSM
ccv the en_d of the Within +/- 10% of true value fails or if two consecutive CCVs cannot Analyst/Supervisor Accuracy / bias 5e§
analytical be run, repeat ICAL and reanalyze all
sequence associated samples since the last
acceptable CCV.
Low Level
Calibration Daily Within +/- 20% of true value Correct problem, repeat ICAL Analyst/Supervisor Accuracy / bias ge?o’e DOD QM
Check (LLCCV) )
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TABLE 28-7

Matrix: Water / Soil
Analytical Group: ICP-AES Metals

Analytical Method/SOP Reference: SW 6010C / ENV-SOP-MTJL-0215

. . Measurement
Frequency/ Method/SOP QC Acceptance . . Person(s) Responsible Data Quality
QcC Sample Number Limits TR I for Corrective Action Indicator (DQI) Percf:)i:::ia:ce
Conduct investigation to determine the
One per analytical source of the contamination and take
. appropriate corrective actions. If .
Method Blank :ig?hsirg;r? the No analytes detected > 1/2 LOQ required, re-prep and reanalyze MB and | Analyst/Supervisor Eloar?t/almination ge?:e DOD QSM
fieldysam Iesy all QC samples and field samples ’
P processed with the contaminated
blank.
Correct problem, then re-prep and
reanalyze the LCS/LCSD and all samples
LCS/LCSD Orr;e greartor batch See DoD QSM 5.3 in the associated preparatory batch for | Analyst/Supervisor Accuracy / bias ge; DOD QM
prep v failed analytes, if sufficient sample )
volume remains.
Evaluate the data to determine if the
MS/MSD One per See DoD QSM 5.3 failed criterion is due to sample matrix Analyst/Supervisor Accuracy / bias See DOD QSM
preparatory batch or laboratory error. 5.3
At initial setup and
checked every six
months with high AT Dilute samples within the calibration . . See DOD QSM
LDR standard at the Within +/- 10% of true value range, or reestablish / verify the LDR Analyst/Supervisor Accuracy / bias 53
upper limits of the
range
ICAL :;‘;;E% sample r2>/=0.99 Correct problem, then repeat ICAL Analyst/Supervisor Accuracy / bias §e3e DOD QSM
Once immediately L o e . . See DOD QSM
ICV after each ICAL Within +/- 10% of true value Rerun ICV. If it fails, repeat ICAL Analyst/Supervisor Accuracy / bias 53
Immediately analyze two consecutive
After every 10 field CCVs. If both pass, sample may be
samples and the reported without reanalysis. If either See DOD QSM
ccv end of the Within +/- 10% of true value fails or if two consecutive CCVs cannot Analyst/Supervisor Accuracy / bias 5e3e
analytical be run, repeat ICAL and reanalyze all '
sequence associated samples since the last
acceptable CCV.
LLCCV Daily Within +/- 20% of true value Correct problem, repeat ICAL Analyst/Supervisor Accuracy / bias ge; DOD QsM
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TABLE 28-8

Matrix: Water / Soil
Analytical Group: Mercury

Analytical Method/SOP Reference: SW 7470A / ENV-SOP-MTJL-0215

end of the
analytical
sequence

20% of true value

be performed, reanalyze all samples
since last acceptable CCV. Perform
ICAL if necessary.

Frequency/ Person(s) Responsible Data Qualit I
QC Sample Method/SOP QC Acceptance Limits Corrective Action LGt " Y Performance
Number for Corrective Action Indicator (DQI) Criteria
One per analytical No analytes detect >1/2 LOQ or > Correct problem. If required, re-prep
Method Blank batch prior to the 1/10 the amount measureq inany and rganalyze MB and all QC sa)mples Analyst/Supervisor Bias / o No
analysis of any sample. Common contaminant and field samples processed with the Contamination
field samples must be less than LOQ contaminated blank
Correct problem, then re-prep and
One per reanalyze the LCS and all samples in
LCS P Per DoD QSM 5.3 the associated analytical batch for Analyst/Supervisor Accuracy / bias No
preparatory batch - ; L
failed analytes, if sufficient sample
volume remains.
Correct problem, then re-prep and
One per reanalyze the LCS and all samples in
MS/MSD P Per DoD QSM 5.3 the associated analytical batch for Analyst/Supervisor Accuracy / bias No
preparatory batch - ; L
failed analytes, if sufficient sample
volume remains.
ICAL must meet one of the
At instrument set- | following: RSD for each analyte <
up and after ICV or | 20%; linear regression for each . .
ICAL CCV failure, prior analyte: r2 > 0.99; non-linear Correct problem, then repeat ICAL Analyst/Supervisor Accuracy / bias No
to sample analysis | (quadratic)for each analyte: r2 >
0.99
Before sample Immediately analyze two additional
analysis, after CCVs. If both pass, samples may be
every 10 field All reported analytes within reported without reanalysis. If either
ccv samples and at the | established RT windows and +/- fails or two consecutive CCVs cannot Analyst/Supervisor Accuracy / bias No
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TABLE 28-9
Matrix: Water

Analytical Group: Asbestos

Analytical Method/SOP Reference: USEPA 100.2

QC Sample

Frequency/
Number

Method/SOP QC Acceptance Limits

Corrective Action

Person(s)
Responsible for
Corrective Action

Data Quality
Indicator (DQI)

Measurement
Performance
Criteria

See SOP in Appendix C for specific quality control and corrective action
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QAPP Worksheet #29—Project Documents and Records

The required data package deliverables during every aspect of the project are identified in this worksheet.
These include but are not limited to: (1) sample collection and field measurement records; (2) analytical

records; and (3) data assessment records.

Document

Where Maintained

Field Notebooks

Electronic PDF copies in the project file. Hard copy (bound notebook) in
the project file. Archived at project closeout.

Chain-of-Custody Records

Electronic PDF copies in the project file. Hard copy in the project file.
Archived at project closeout.

Air Bills

Hard copy in the project file. Archived at project closeout.

Telephone Logs

Hard copy in the project file. Archived at project closeout.

CA Forms

Electronic PDF copies in the project file. Hard copy in the project file.
Archived at project closeout.

Electronic Field Data Deliverables

Loaded in the Field Database, then electronic data deliverables are saved
in secure project-specific databases in either SQL Server or Access.

Various field measurements

Recorded in field logbook, then electronic data deliverables are saved in
secure project-specific databases in either SQL Server or Access

All field equipment calibration information

Recorded in field logbook.

Pertinent telephone conversations

Recorded in field logbook.

Field equipment maintenance records

Inspected by FTL. Not maintained.

Sample Receipt, Custody, and Tracking Records

Electronic PDF copies in the project file. Hard copy in the full data package
and stored in SQL sample tracking database.

Standard Traceability Logs

Hard copy in the full data package. Archived at project closeout.

Equipment Calibration Logs

Hard copy in the full data package. Archived at project closeout.

Sample Prep Logs

Hard copy in the full data package. Archived at project closeout.

Run Logs

Hard copy in the full data package. Archived at project closeout.

Equipment Maintenance, Testing, and Inspection Logs

Hard copy in the full data package. Archived at project closeout.

Reported Field Sample Results

Electronic PDF copies in the project file. Hard copy in the data package.
Archived at project closeout.

Reported Results for Standards, QC Checks, and QC
Samples

Hard copy in the full data package. Archived at project closeout.

Instrument Printouts (raw data) for Field Samples,
Standards, QC Checks, and QC Samples

Hard copy in the full data package. Archived at project closeout.

Data Package Completeness Checklists

Hard copy in the data validation report. Archived at project closeout.

Sample Disposal Records

Maintained by the laboratory.

Extraction/Cleanup Records

Maintained by the laboratory.

Field Sampling Audit Checklists

Hard copy in the project file. Archived at project closeout.

Fixed Laboratory Audit Checklists

If completed, hard copy in the project file. Archived at project closeout.

Data Validation Reports

Electronic PDF copies in the project file. Hard copy stored with the data
package. Archived at project closeout.

Electronic Data Deliverables and Electronic Login
Deliverables

Electronic data deliverables are uploaded to the FUDSChem database.
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QAPP Worksheets #31, #32, and #33—Assessments and Corrective Action

Periodic assessments will be performed during the course of the project so that the planned project activities are implemented in accordance with this
QAPP. The type, frequency, and responsible parties of planned assessment activities to be performed for the project are summarized in the table below.

Assessments:
Assessment Internal or Organization Performing Person(s) Responsible for . .
Type Frequency External Assessment Performing Assessment Assessment Deliverable Deliverable Due Date
Field
Procedure
Assessment Weekly Internal SRS Jorge Sanchez/SRS Internal memo 1 business day
and QAPP
Compliance
Field
Documentation | Daily Internal SRS Jorge Sanchez/SRS Internal memo 3-5 business days
Reviews
Health and Once during
. field sampling Internal SRS Brennan Johnson/OESC Written audit report 3-5 business days
Safety Audit S
activities
s Keely Meadows/SRS Keely Meadows/SRS
Data Validation Q;ttt;rfgerﬁlvmg Internal and Laboratory After receiving data from the lab
laborator External Laboratory QA Officer/Pace | Laboratory QA Officer/Pace resubmissions and during data validation
Y Analytical Analytical
Internal Project | Once per report Varies depending unon the
Reporting and/or per Internal Pace Analytical and SRS ex ertiseF;e uirgd E SRS Report comments 7-10 business days
Reviews report version p q v

Based on the findings of the project assessments, corrective action may be required. For assessment findings that require corrective action, deficiencies
will be documented and communicated to the appropriate project personnel. Corrective action will then be implemented and a follow-up assessment
will be performed to verify the results of the corrective action. Procedures for handling QAPP deviations during each type of assessment are summarized
in the table below.
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Assessment Response and Corrective Action:

Person(s) Responsible for

Assessment Response

Timeframe for

Person(s) Responsible for

Person(s) Responsible for

Ass$ssr2ent Responding to Assessment DEE TR EEOE Identifying and Implementing Moé'f?::t'i"‘, i::spsl irpgg:?:::‘:ir", :nd
yp Findings Corrective Actions .
Actions
Field
Procedure
Assessment Jorge Sanchez/SRS Internal email 1 business day Jorge Sanchez/SRS Jorge Sanchez/SRS
and QAPP
Compliance
Field
Documentation | Jorge Sanchez/SRS Internal email 3-5 business days Jorge Sanchez/SRS Jorge Sanchez/SRS
Reviews
Jorge Sanchez/SRS
Health and. Brennan Johnson/OESC Letter or memo 24 hqurg after Brennan Johnson/OESC
Safety Audit notification Brennan Johnson/OESC

Data Validation

Keely Meadows/SRS

Laboratory QA Officer/Pace
Analytical

Corrective action reports,
updated case narratives,
and corrected data
submissions

7 business days

Keely Meadows/SRS

Laboratory QA Officer/Pace
Analytical

Keely Meadows/SRS

Laboratory QA Officer/Pace
Analytical

Internal Project
Reporting
Reviews

Pace Analytical and SRS

Response to comments and
report revision

7-10 business days

Varies dependent upon the
expertise required by the SRS

Jorge Sanchez/SRS
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QAPP Worksheet #34—Data Verification and Validation Inputs

So that scientifically sound data of known and documented quality are used in making environmental decisions, the following three-step data review
will be performed: Step 1 (verification) will confirm that all sampling and analytical requirements have been met. Step Il (validation) will assess whether
the sampling and analytical processes comply with the contract-specific and the QAPP-specific requirements. Step Il (usability assessment) will
determine whether the resulting data are suitable as a basis for the decision being made. Worksheets #34, #35, and #36 describe the processes to be
followed for the three steps, respectively.

This worksheet establishes the procedures that will be followed to verify project data, including, but are not limited to, sampling documents and
analytical data package.

Item Description (c‘\)l::’i’fliec:et:)er;s) (conac.::'?r?;;)cr:e to
specifications)
Planning Documents/Records
1 Approved SAP/QAPP X
2 Contract X
3 Field SOPs X
4 Laboratory SOPs X
Field Records
5 Field Logbooks X X
6 Equipment Calibration Records X X
7 Chain-of-Custody Forms X X
8 Drilling Logs X X
9 Change Orders/Deviations X X
10 Field Audit Reports X X
11 Field Corrective Action Reports X X
Analytical Data Package
12 Cover Sheet (laboratory identifying information) X X
13 Case Narrative X X
14 Internal Laboratory Chain-of-Custody X X
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Item Description ( c‘\)l:‘r,i’fliec:et:‘oe';s) (conaql:'f::;;)cr:e to
specifications)

15 Sample Receipt Records X X
16 Sample Chronology (i.e., dates and times of receipt, preparation, and analysis) X X
17 Communication Records X X
18 Project-Specific PT Sample Results X X
19 LOD/LOQ Establishment and Verification X X
20 Standards Traceability X X
21 Instrument Calibration Records X X
22 Definition of Laboratory Qualifiers X X
23 Results Reporting Forms X X
24 QC Sample Results X X
25 Corrective Action Reports X X
26 Raw Data

27 Electronic Data Deliverable X X

For a complete list of acronyms, please refer to page iii “Acronyms and Abbreviations”
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QAPP Worksheet #35—Data Verification Procedures

The purpose of data verification is to assess the performance associated with the analysis in order to determine the quality of the data by verifying

whether the sampling and analytical data comply with the applicable methods, and procedures.

Validation Input

Description

Person(s) Responsible for Validation

Data Deliverables and SAP/UFP-
QAPP

Ensure the data from Worksheet #34 were provided.

Chemist/SRS

Analytes

Ensure all analytes specified in Worksheet #15 were analyzed and
reported by the laboratory.

Laboratory QA Officer/Pace Analytical
Chemist/SRS

Chain-of-Custody

Evaluate the traceability of the data from the time of sample collection
through reporting of the data results.

Laboratory QA Officer/Pace Analytical
Chemist/SRS

Holding Times

Confirm samples were evaluated within the allowable holding times

Chemist/SRS

Data Qualifiers

Evaluate the laboratory data qualifiers to ensure definitions are
appropriate and applied as specified in methods, procedures, and
contracts.

Chemist/SRS

Sampling Plan

Confirm that the number and type of soil samples specified in Worksheet
#20 were collected and analyzed.

Field Team Leader/SRS
Chemist/SRS

Sampling Procedure

Confirm sampling SOPs were followed.

Field Team Leader/SRS

Field QC Samples

Confirm that the number and type of QC samples specified in Worksheet
#20 were collected and analyzed. Compare the results of co-located FDs
with criteria established in the SAP/UFP-QAPP.

Field Team Leader/SRS
Chemist/SRS

Project Quantitation Limits

Determine whether the sample results met the project quantitation
limits (with exceptions noted in Worksheet #15) and qualify the data as
necessary. To be sufficient for project decision making, project
guantitation limits should be acceptable by industry standards.

Chemist/SRS

Laboratory Data Packages

Laboratory data packages will be validated by the laboratory performing
the work for technical accuracy before they are submitted. Data
packages will be evaluated externally by undergoing data validation.
Rejection of data is not allowed by external validators and is reserved for
the project team. 100% of the results from the groundwater sampling,
silo water sampling, and IDW waste sampling will undergo a Stage 2A
validation through FUDSChem. A validation report will summarize results
and include qualified results.

Laboratory QA Officer/Pace Analytical
Chemist/SRS

Review of data validation reports

Data validation reports will be reviewed in conjunction with the project
DQOs and DQls.

Chemist/SRS
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QAPP Worksheet #36—Data Validation Procedures

The data validation reports will discuss each of the following DQls, considering the acceptance criteria listed
below and in Worksheet #12. The data validation reports will present a discussion of all QC parameters
evaluated, the acceptance criteria used to evaluate each QC parameters, a list of all QC exceedances as well as
the extent of the exceedance, the samples associated with each exceedance, and the qualifiers applied.

Analytical Group/Method:

Groundwater Sampling for VOCs (aqueous)

Data Deliverable
Requirements:

Level 2 Data Package (pdf); Staged Electronic Data Deliverable (SEDD) Stage 2A, Version 5.2
uploaded directly into FUDSChem.

Analytical Specifications:

VOCs — SW 8260C

Measurement Performance
Criteria:

DoD QSM 5.3
DoD Environmental Data Quality Workgroup (EDQW) Data Validation Modules

Percent of Data Packages
to be Validated:

100% at Level 2A

Validation Procedure:

This SAP/UFP-QAPP, DoD QSM 5.3; analytical methods; DoD EDQW Data Validation Modules;
Laboratory SOPs

Analytical Group/Method:

Silo Water Sampling for VOCs, SVOCs, Metals, and PCBs

Data Deliverable
Requirements:

Level 2 Data Package (pdf); SEDD Stage 2A, Version 5.2 uploaded directly into FUDSChem.

Analytical Specifications:

VOCs — SW 8260C

SVOCs — SW 8270D

Metals — SW 6020B/7470A
PCBs — SW 8082A

Measurement Performance
Criteria:

DoD QSM 5.3
DoD EDQW Data Validation Modules

Percent of Data Packages
to be Validated:

100% at Level 2A

Validation Procedure:

This SAP/UFP-QAPP, DoD QSM 5.3; analytical methods; DoD EDQW Data Validation Modules;
Laboratory SOPs

Analytical Group/Method:

Liquid IDW for VOCs, SVOCs, Pesticides, Herbicides, Metals, and PCBs.

Data Deliverable
Requirements:

Level 2 Data Package (pdf); SEDD Stage 2A, Version 5.2 uploaded directly into FUDSChem.

Analytical Specifications:

VOCs — SW 8260C

SVOCs — SW 8270D
Pesticides — SW 8081B
Herbicides — SW 8151A
Metals — SW 6010D/7470A
PCBs — SW 8082A

Measurement Performance
Criteria:

DoD QSM 5.3
DoD EDQW Data Validation Modules

Percent of Data Packages
to be Validated:

100% at Level 2A

Validation Procedure:

This SAP/UFP-QAPP, DoD QSM 5.3; analytical methods; DoD EDQW Data Validation Modules;
Laboratory SOPs
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Analytical Group/Method:

Soil IDW for TCLP VOCs, TCLP SVOCs, TCLP Pesticides, TCLP Herbicides, TCLP Metals, and PCBs.

Data Deliverable
Requirements:

Level 2 Data Package (pdf); SEDD Stage 2A, Version 5.2 uploaded directly into FUDSChem.

Analytical Specifications:

VOCs —SW 1311/8260C

SVOCs —SW 1311/8270D
Pesticides —SW 1311/8081B
Herbicides — SW 1311/8151A
Metals — SW 1311/6010D/7470A
PCBs — SW 8082A

Measurement Performance
Criteria:

DoD QSM 5.3
DoD EDQW Data Validation Modules

Percent of Data Packages
to be Validated:

100% at Level 2A

Validation Procedure:

This SAP/UFP-QAPP, DoD QSM 5.3; analytical methods; DoD EDQW Data Validation Modules;
Laboratory SOPs

85






U.S. Army Corps of Engineers — New England District
Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York
SAP/Optimized UFP-QAPP

FUDS Property No. C02NY021101

This page intentionally left blank.

86





U.S. Army Corps of Engineers — New England District
Former Plattsburgh Atlas S-6 Site

Au Sable Forks, Black Brook, New York
SAP/Optimized UFP-QAPP

FUDS Property No. C02NY021101

QAPP Worksheet #37—Data Usability Assessment

The DUA will be performed by the SRS PM, SRS project chemist, and additional personnel as appropriate. The
SRS PM will be responsible for information in the Usability Assessment and will also be responsible for assigning
task work to the individual task members who will be supporting the DUA. The DUA will be conducted on
validated data. After the assessment has been performed, data deemed appropriate for use will then be
presented in the final report.

The SRS project chemist and the laboratory will verify that the collected data meet the LODs, LOQs, and
laboratory QC limits specified in this QAPP. During the data validation assessment, non-conformances will be
documented, and data will be qualified accordingly. The SRS project chemist will determine whether the data
are usable based on the requirements of this QAPP in conjunction with the project decision team by utilizing
the DUA Tool in FUDSChem, which includes a data assessment checklist and tool for updating “X”-qualified
data.

Analytical results will be evaluated in accordance with precision, accuracy, representativeness, completeness,
and comparability (PARCC) parameters to ensure the attainment of project quality objectives. Of these PARCC
parameters, precision and accuracy will be evaluated quantitatively through the collection of the QC samples
listed in Worksheets #12 and #28. The following items will be assessed and conclusions drawn based on the
results:

Precision

Precision is a measure of the reproducibility among a set of duplicate results or the agreement among repeat
observations made under the same conditions. Analytical precision is the measurement of the variability
associated with MSDs, LCS duplicates, and field duplicates. Total precision is the measurement of the variability
associated with the entire sampling and analytical process. MSDs, LCS duplicates, and field duplicates will be
analyzed to assess analytical precision. The precision measurement is determined using the RPD between
parent and duplicate samples. The RPD is calculated according to the following formula:

(C,-C,) x100%
(C,+C,)/2

RPD

Where:

RPD = relative percent difference
C1= larger of the two observed values

C, = smaller of the two observed values

For this project, the parameters evaluated to assess precision are MS/MSD samples. Goals for sample
collection and analysis are described in Worksheet #20.

For each field duplicate pair, the RPD will be calculated for each analyte whose parent and field duplicate
concentrations are both greater than and equal to the LOQ. The RPDs will be checked against the measurement
performance criteria presented on Worksheet #12. The RPDs exceeding criteria will be identified on tables. A
discussion will follow summarizing the results of the field sampling precision. Any conclusions about the
precision of the sampling technique will be drawn and any limitations on the use of the data will be described.

Accuracy

Accuracy is the degree of agreement between an analytical measurement and a reference accepted as a true
value. A program of sample spiking will be conducted to evaluate laboratory accuracy. This program provides
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analysis of LCS, MS, reference standards, and surrogate standards. The results of the spiked samples are used
to calculate the percent recovery for evaluating accuracy according to the following formula:

%R =100% x 5-U

sa

Where:

%R = percent recovery

S = measured concentration in spiked aliquot

U = measured concentration in unspiked aliquot
Cso = actual concentration of spike added

LCS or spike blanks are analyzed at a frequency of 5%. Surrogate standards are added to every sample analyzed
for organic constituents. Worksheet #28 presents accuracy goals for the soil and water samples based on the
percent recovery of LCS, MS, and surrogate results.

Accuracy/Bias Contamination

Results for laboratory method blanks and instrument blanks will be presented separately in tabular format for
each analysis. The results for each analyte will be checked against the measurement performance criteria
presented on Worksheets #12 and #28. Results for analytes that exceed criteria will be identified on the tables.
A discussion will follow summarizing the results of the laboratory accuracy/bias. Conclusions about the
accuracy/bias of the analyses based on contamination will be drawn and limitations on the use of

the data will be described.

Data Qualifier Identification

Sample analytics will be generated with data qualifiers indicating specific methods taken to obtain the
reported value if it is required. The table below contains a list of some of the main data qualifier flags that may

be associated with a sample analysis:
Data Qualifier
Flag

Description

This flag is used when the analyte was positively identified and the associated numerical value is the
approximate concentration of the analyte in the sample.

J+ This flag is used when the analyte was an estimated quantity, but the result may be biased high.

J- This flag is used when the analyte was an estimated quantity, but the result may be biased low.

This flag is used when the analyte has been “tentatively identified” or “presumptively” as present and the

NJ . . . Lo
associated numerical value was the estimated concentration in the sample.

This flag is used when the analyte was not detected and was reported as less than the LOD or as defined by the

uJ . . . .
customer. However, the associated numerical value is approximate.

This flag is used when the analyte results (including non-detects) were affected by
serious deficiencies in the ability to analyze the sample and to meet published method
and project quality control criteria. The presence or absence of the analyte cannot be
substantiated by the data provided. Acceptance or rejection of the data should be
decided by the project team (which should include a project chemist), but exclusion of
the data is recommended.

ND This flag is used when the analyte was not detected above the method detection limit.

This flag is used when the analyte is found in the associated blank, as well as in the
B sample. It indicates possible/probable blank contamination and warns the data user to
take appropriate action.
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Data Qualifier s
Description
Flag
D This flag is used when the analyte value reported is from a dilution.
E This flag is used when the analyte result exceeded the instrument’s calibration range.

If a result receives an X flag during validation or if the laboratory applies a flag denoting serious deficiencies in
ability to meet quality control criteria, the SRS project chemist will communicate this to the project decision
team (USACE and SRS). The project decision team will discuss the data and decide the appropriate flag to be
applied.

Representativeness

Representativeness is a qualitative term that refers to the degree in which data accurately and precisely depicts
the characteristics of a population, whether referring to the distribution of contaminant within a sample, a
sample within a matrix, or the distribution of a contaminant at a site. Representativeness is determined by
appropriate program design, with consideration of elements, such as proper well locations, drilling and
installation procedures, operations process locations, and sampling locations. For this project, representative
data will be obtained through careful selection of sampling locations and analytical parameters in accordance
with description in Worksheet #11. Representative data will also be obtained through proper collection and
handling of samples to avoid interference and minimize contamination.

Sensitivity

The detection limit is the minimum analyte concentration that can be demonstrated to be different from zero
or a blank concentration at the 99% level of confidence. At the detection limit, the false positive rate (Type |
error) is 1%. The LOD is the smallest analyte concentration that must be present in a sample in order to be
detected at the 99% level of confidence. At the LOD, the false negative rate (Type Il error) is 1%. The LOQ is at
the lowest analyte concentration that produces a quantitative result within specified limits of precision and
bias.

Quantitation limits (QLs) are contractually specified maximum quantitation limits for a sample matrix. QLs are
set to establish minimum criteria for laboratory performance; actual laboratory quantitation limits may be
lower.

Worksheet #15 contains a comparison of the QLs for the selected analytical methods to the applicable
regulatory screening criteria (i.e., USEPA drinking water maximum contaminant level, when available).

The purpose of this comparison is to show that the selected analytical methods, and associated QLs, are
capable of quantifying contaminants of concern at or below the applicable screening level. In comparing the
QLs to the applicable screening level, however, it is important to note that actual laboratory quantitation limits
may be lower than QLs.

Analytical results may be reported as estimated values if concentrations are less than LOQs but greater than
detection limits. Non-detected analytes will be considered as less than the LOD. This procedure is being
adopted to ensure that effective comparisons of analyte results to regulatory limits can be performed for
certain compounds where the practical quantitation limit is near or below the regulatory limit and to ensure
that subsequent statistical evaluations of the data will not be biased by high-value non-detect results.

The field sample results for each analyte will be checked against the quantitation limits presented on
Worksheet #15. Results for analytes that exceed criteria will be identified on the tables. A discussion will follow
summarizing the results of the laboratory sensitivity. Conclusions about the sensitivity of the analyses will be
drawn and limitations on the use of the data will be described.
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Comparability

Comparability is a qualitative indicator of the confidence with which one data set can be compared to another
data set. Comparability is achieved by using standard methods for sampling and analysis, reporting data in
standard units, normalizing results to standard conditions, and using standard and comprehensive reporting
formats. Complete field documentation using standardized data collection forms will support the assessment
of comparability. Historical comparability will be achieved through consistent use of methods and
documentation procedures throughout the project.

Completeness

Completeness is a measure of the percentage of project-specific data that are valid. Valid data are obtained
when samples are collected and analyzed in accordance with QC procedures outlined in this QAPP, and when
none of the QC criteria that affect data usability are exceeded. When data validation is completed, the percent
completeness value will be calculated by dividing the number of useable sample results by the total number
of sample results planned for this investigation.
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HEALTH AND SAFETY TRAINING RECORD LOG
FORMER PLATTSBURGH ATLAS S$-6 SITE

The Site Safety and Health Officer (SSHO) will record all site personnel who have received initial safety training at the site.

+2s ONEIDA

B=4@ Systainment and
& T & Restoration Services

No.

Name

Company
Note * for 1st tier
subcontractors and ** for
2nd tier subcontractors

Assigned Task(s)
at the Site

HASP Compl.
Agreement
and Initial
Tailgate Date

APP elements reviewed (Compliance
Plans, AHAs)

Training
records
certification
provided?

(Y/N)

Notes (including
discussed hazards and
hazard controls at the

site)
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HEALTH AND SAFETY TRAINING RECORD LOG
FORMER PLATTSBURGH ATLAS S$-6 SITE

The Site Safety and Health Officer (SSHO) will record all site personnel who have received initial safety training at the site.
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No.

Name

Company
Note * for 1st tier
subcontractors and ** for
2nd tier subcontractors

Assigned Task(s)
at the Site

HASP Compl.
Agreement
and Initial
Tailgate Date

APP elements reviewed (Compliance
Plans, AHAs)

Training
records
certification
provided?

(Y/N)

Notes (including
discussed hazards and
hazard controls at the

site)
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HEALTH AND SAFETY TRAINING RECORD LOG
FORMER PLATTSBURGH ATLAS S$-6 SITE

The Site Safety and Health Officer (SSHO) will record all site personnel who have received initial safety training at the site.
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No.

Name

Company
Note * for 1st tier
subcontractors and ** for
2nd tier subcontractors

Assigned Task(s)
at the Site

HASP Compl.
Agreement
and Initial
Tailgate Date

APP elements reviewed (Compliance
Plans, AHAs)

Training
records
certification
provided?

(Y/N)

Notes (including
discussed hazards and
hazard controls at the

site)
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DAILY SAFETY TAILGATE MEETING FORM
FORMER PLATTSBURGH ATLAS S-6 SITE

Date:
SSHO:

ITEMS TO BE DISCUSSED WITH SITE PERSONNEL:
Safety responsibilities and communication protocols
Site Layout: work zones, emergency equipment, sanitation, staging area, parking
Personal protective equipment required
Requirements for equipment and tool inspections, operations, use
Exposure to hazardous substances and control measures
General safe work practices, housekeeping
Emergency action plan and procedures, evacuation
First Aid and Emergency Response procedures

Hospital and Urgent Care Locations:

HASP Sections, Safety Plans, AHAs
reviewed:

Other hazards and hazard controls to review (Note below)

Planned Work Tasks and Safety Items Discussed:
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DAILY SAFETY TAILGATE MEETING FORM
FORMER PLATTSBURGH ATLAS S-6 SITE

The following personnel were present for discussion of the topics listed above and have read and
understand the applicable contents of the Accident Prevention Plan.

NAME SIGNATURE COMPANY DATE
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DAILY SAFETY TAILGATE MEETING FORM
FORMER PLATTSBURGH ATLAS S-6 SITE

NAME SIGNATURE COMPANY DATE
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DAILY HEALTH AND SAFETY INSPECTION CHECKLIST
FORMER PLATTSBURGH ATLAS S-6 SITE

The Site Safety and Health Officer (SSHO) will perform a safety inspection with this checklist for each day that work
tasks are performed at the site. If this checklist is not used, the SSHO will document safety activities on an

equivalent report form or daily log that include the contents of this checklist.

Checklist Items

Description

1. What safety tasks were performed
today? Identify one or more of the
following areas and specify and describe
the task(s).

a. Safety plan review and training

b. Tools, equipment, PPE, work site
inspection

c. Implementation of safety
procedures and controls

2. What safety topics (e.g., newly
encountered hazards) were discussed
and addressed today?

3. What safety deficiencies, including near
misses or accidents, were observed
today? What were the corrective
actions? Note the times when deficiencies
were observed and when corrections were
made or are scheduled to be completed.

4. What other safety issues or findings
were observed today?

5. Miscellaneous notes

Inspection Performed By:

Date of Inspection:
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AIR MONITOR INSTRUMENT CALIBRATION LOG
FORMER PLATTSBURGH ATLAS S-6 SITE
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Type & Features of Air

Monitor:

Equipment Brand & Model:

Serial Number:

Date

Time
Calibrated

Calibration
Performed
by

Calibration
Gas

Calibration
Standard

Zero
Calibration
Reading

Span
Calibration

Reading

Notes

1of2
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Time Calibration Calibration Calibration Zero Span Notes
Calibrated | Performed Gas Standard Calibration Calibration
Rete by Reading
Reading

Calibration Procedures, Additional Notes:
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DAILY WORKER SIGN-IN LOG

FORMER PLATTSBURGH ATLAS S-6 SITE

SRS Site Supervisor or Site Safety and Health Officer (SSHO) will have site personnel sign in and sign out when working at the site each day.

«28 ONEIDA
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Date

Name

Company

Work Area and Task(s)
at the Site

Level of Protection

Time
IN

Time
ouT
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SRS Site Supervisor or Site Safety and Health Officer (SSHO) will have visitors who come to the sign this form.

VISITOR SIGN-IN LOG
FORMER PLATTSBURGH ATLAS S-6 SITE

«28 ONEIDA
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Date

Visitor’s Name

Company

Reason for Visit

Escorted by

Time
IN

Time
ouT
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WEEKLY HEALTH AND SAFETY INSPECTION CHECKLIST

FORMER PLATTSBURGH ATLAS S-6 SITE

The Site Safety and Health Officer (SSHO) will perform a safety inspection with this checklist on a weekly basis or after
every 5 days that work tasks for this project are performed, at minimum. Notes and comments for inspected items will be

added to the second page of this checklist.

CHECKLIST

Yes

No

N/A

1. Are the Injury and lliness Prevention Program and Health and Safety Plan kept in a location
that is known and accessible to all site personnel? Location of IIPP and HASP:

2. Does the site copy of the HASP contain updated revisions (i.e., hand-written field notes or
approved amendments) that reflect current tasks and conditions?

3. Are OSHA and contract safety compliance plans available and implemented, according to
encountered hazards and planned work tasks? E.g., HAZWOPER Health & Safety Plan, Fall
Protection Plan, Excavation and Trenching Plan, Hazard Communication Program, Control of
Hazardous Energy Program.

4. Have hazards and hazard controls been reviewed with site personnel according to their
work task(s) and documented? E.g., tailgate, Activity Hazard Analysis, compliance plans

5. Are training records, inspections reports, daily field forms properly filled out, kept current,
and filed in an organized manner? File location:

6. Is the Site Layout Plan posted in an accessible location? Does it show updated locations of
each work feature (designated work zones, entry/exit roads, emergency and safety supplies,
auxiliary areas for staging, trailer, lunch/break, portable restroom, parking)? Location of Site
Layout Plan:

7. Isthere an Emergency Action Plan with map(s) to the nearest emergency medical facility
with the phone number and address posted and made available to all site personnel?

8. Are job site posters posted in a conspicuous location?

9. Has site communication and emergency contact information between the SSHO/
Supervisor and site personnel been clearly established and/or effectively working?

10. Are there 2 designated First Aid/CPR responders for each work shift? Do site personnel
know who those are?

11. Are work zones boundaries clearly defined and maintained to keep unauthorized personnel
out? Method of work zone:

12. Are the emergency and sanitary items in a readily accessible location and checked to
ensure they are properly supplied or operating?

a. Fire Extinguisher(s). Qty

b. First aid kit(s) and bloodborne pathogen kit(s). Qty.

c. Eyewash station(s). Qty

d. Restroom/handwashing facility. Qty.

13. Are chemicals that are used and stored at the site in containers and identified with labels
and hazard warnings?

14.Does each chemical being used and stored at the site have its own Safety Data Sheet (SDS)?
Location of SDSs:

15. Are the site personnel wearing the proper personal protection equipment (PPE) for the
work they are performing?

16.1s the site kept clean and cleared of unnecessary materials, debris and trip hazards?

17.Have hazard controls for physical hazards (e.g., weather, biological, traffic, electrical, noise,
trip hazards, struck-by hazards) that are currently observed at the site been sufficiently
implemented for site workers?

18.HAZWOPER: Are controls used to prevent exposure to hazardous substances (i.e., air
monitoring, correct PPE/respirators, work zone delineation, decontamination) being correctly
implemented? Have monitoring exposure and calibration records been kept?

19.1s there any observed safety deficiency that needs correction?
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NOTES/COMMENTS

INSPECTION PERFORMED BY

SSHO Name: Date:
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Deficiency Tracking Log and Corrective Action Matrix

Former Plattsburgh Atlas S-6 Site
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B=4@ Sustainmentand
@7 & Restoration Services

Ref
No.

Date

Description of Deficiency

(also note if this is a Near Miss)

Action to be Taken and
Target Date for Correction

Person
Responsible for
Corrective Action

Current Status and Results

Was the corrective action effective?*

1of2
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Ref Date Description of Deficiency Action to be Taken and Person Current Status and Results
No. (also note if this is a Near Miss) Target Date for Correction Responsible for Was the corrective action effective?*
Corrective Action
NOTES

Use for Deficiencies and Near Misses.

Fill out daily or at each periodic site visit. Mark no deficiencies if none present.

For use at all project sites.

*Does action taken correct the problem? If corrective action is not effective, a subsequent action needs to be developed and completed for the deficiency.
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+29 ONEIDA Drilling Log
:_: Sustainment and
@ T & Restoration Services BOREHOLE/WELL ID:
Project: Sheet: of
Project #: Logged by: | Checked by:
Client: Purpose:
Contractor: Start Date: | End Date:
Crew Chief: Method:
Location: Easting: Northing:
| Y of: Y4 of section: T. | R. City: County:
Elevations: Surface: Casing: Cover:
Water Depth: at Drilling: at Completion: Measurement Date:
Number/Type of Samples: Total Depth (ft): Borehole Diameter:
Sample
£
E |3 E
>
21% |3 o 15 ol 3 -
S5 8 | & 3| &l o| 3
Z | 2 | | pepth o Description 2| @] 8] F| comments | Elevation
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BOREHOLE/WELL ID:

Sample

Number
Length

Recovery

Depth

Well Diagram

Graphic Log

Description

USCS

Blow Count

PID

Test

Comments | Elevation
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Groundwater Well Purge Log

Project Name:

Project Number:

Site Location:

Monitoring Well Information
Well Identification:

Equipment Information
Pump No:

Date Sampled:

Time sampled:

Elev. Datum Point: TOC

Interface Probe:

Field Personnel:

Top of Casing Elev.: ft above MSL

Water Level Meter:

PID/FID Readings: (Ambient) (Well mouth) Well Diameter: in Tubing Type:
Static Level: (water) Well Material: pH Meter:
Pump [] Bailer [] Monitoring Well Integrity Conductivity Meter:
Screened Interval: Protective Casing (fine or needs repair): Thermometer:
Total Well Depth (ft below top of casing): Locking Cap (yes or no): D.O. Meter:
Water Column Length: (ft) X (gal/ft) = (gal/well volume)]Well Lock (fine or replace): Turbidity Meter:
Protective Post (fine or needs repair): ORP Meter:
. Flowrate |Temperature SpeC|f!c. Dissolved Turbidity ORP Gallons |Water Level Description
Date Time (gpm) °C PH Conductivity Oxygen (NTU) (mV) urged (feet) (e.g, water clarity, odor)
e® (©) (mS/cm) (mg/L) .| P9 9 v
Notes:
Prepared by:
Diameter Gallon per LF
1" 0.04
2" 0.17
3" 0.37
4" 0.65
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STANDARD OPERATING PROCEDURE OESC002A

FIELD RECORDS AND DOCUMENTATION
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1.0 PURPOSE AND LIMITATIONS

The purpose of this Standard Operating Procedure (SOP) is to provide guidance, procedures, and
formats by which field records of work activities will be recorded and managed. Field records are part of
the legal record of project work performed by OESC and document critical original site data. This SOP is
limited to field records for typical environmental assessment and restoration field work.

2.0 FIELD RECORDS PRACTICE

2.1 MATERIALS AND SUPPLIES

The following materials and supplies should be obtained and brought to the field in sufficient quantities
to complete the assigned work:

¢ Field logbooks with weatherproof lined paper and numbered pages. For example, all-weather
horizontal line No. 390 NF, or field forms that meet the general requirements for field logbooks
(see Section 2.2 of this SOP).

¢ Indelible, waterproof, black ink pens.

e Plastic file box (field file) with hanging folders and lid with handle, and/or 3-ring binders, for
keeping field records easily accessible, clean, protected, and organized.

2.2 GENERAL REQUIREMENTS FOR FIELD LOGBOOKS

Logbooks will be used for a field activity on the project until the specific activity is completed. The
logbook for a specific field activity will be used until the logbook is full. If the logbook for a specific
activity is not filled completely, the logbook for that specific activity may be used for future work at that
project site.

Book Cover: The center of the front cover will be labeled with the OESC company name, project or site
name and OESC project number, and logbook number. The logbooks for each project will be sequentially
numbered. Logbook numbers should reference the project number and the dates of field activity.
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First Page: The front inside cover will be filled out with the company name, office address, and general
phone number. Write: “If found please return to:” above the company name.

Table of Contents Page: For ongoing projects or projects of significant duration, create a table of
contents at the front of the logbook. Fill in the Table of Contents as log entries are entered. Keep the
contents table up to date on a regular basis.

Each Page: Each page of the logbook will be numbered sequentially if not pre-printed. Each page will be
dated at the top and initialed at the bottom without exception.

First Entry of Each Day: The first entries in the logbook for each day will record: Activity, Place on Site,
Site Name, and Project ID. The second entries for each day will record: personnel on site, including
employees, contractors, regulators, and visitors and weather/site conditions.

Last Entry of Each Day: The last entry of the day will document when personnel and contractors exit the
site and the status of site exits, including access gates locked by whom, at what time. If the last page is
not completely filled, draw a diagonal line through the remaining blank space. Sign the bottom of the
page.

Daily Entries:
e Site name, project name, activity (e.g., “Edwards AFB, Site 1, Soil Sampling”)
e Site weather or conditions (e.g., Temp 15°F, 20 mph gusts, rain causing muddy conditions)

¢ Record entrance and exit times for personnel, subcontractors, site visitors, deliveries, and
pickups.

e Record the time of each written entry in a column on the left-hand side of each page, followed
by the entry indented.

e Record each performed field activity, and start and end times of the activity. Include details and
location of the field activity (e.g., “groundwater sample collection at MW-1 for VOCs”)

e Record problems, corrective actions, down-time (beginning and end times, reason), requested
field changes or variances, and approvals of requested field changes or variances.

¢ Record names of people involved for each field activity, problem, change or correction.

2.3 FORMAT FOR FIELD LOGBOOK ENTRIES

Record entries in indelible, waterproof black ink. If errors are made in the field logbook, field record
(form), chain of custody record, or other hard copy field record, make corrections by crossing a single
line through the error, entering the correct information, initialing, and dating the correction.

Sufficient information will be recorded in the logbooks and/or on field forms to permit reconstruction of
field activities conducted each day. If field forms are used, note which forms were used in the field
loghook.

Language should be objective, clear, factual, and accurate to support later written reports. Field
logbooks are legal documents that must be maintained as part of the project files. The OESC Project
Manager should conduct periodic audits of field logbooks to document compliance with this SOP.
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WHAT TO RECORD IN THE FIELD LOGBOOK

The following types of information should be recorded in field logbooks (except where this information
is recorded on equivalent field forms):

24.1

244

Basic and Project Information
Name and title of the originator (first page of daily entry)

Purpose and type of the field activity (first page of daily entry)

Name, company name, and address of the site contact

Modifications to planned work/schedule

Date and time of client notification of major changes, pending change orders, et al.

Equipment and Machinery Information

Description of type and manufacturer of equipment and machinery used during field activities

Performance of initial inspections and corrective actions for defects when equipment arrives
onsite

Decontamination procedures
Date and time of departure of equipment deliveries

Personnel on Site

Names and responsibilities of field crew

Names and company name of subcontract personnel
Names, titles, and association of site visitors

Times of entry and exit from the site for others

Conversations with client representatives, senior OESC personnel, landowners, regulatory
agency representatives, or other associated parties.

Sample Collection Information

Sample location, ID, collection method — note variances from sampling and analysis plan (SAP)
and related site conditions

Photograph log
Drilling conditions encountered, decisions (also recorded on the boring log),

Details of the sampling location, including a sketch map illustrating the sampling location if not
on the boring log

Equipment and materials used

Sample identification numbers, dates and times of collection to corroborate with chain-of-
custody forms
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Information from containers, labels of reagents, deionized and organic-free water, et al.
e Field instruments (type, serial number), calibration methods and results

¢ Field analyses, conducted by whom, using what instruments or test kits, results

e (Calculations and results

e Changed site conditions affecting the ability to perform work on time or as specified in the
approved work plans or planning documents

245 Investigation Derived Waste (IDW) Documentation
Investigation derived waste (IDW) documentation (See OESC SOP FLD012A) including but not limited to:

e Types and numbers of containers/drums

e Storage location, conditions (e.g., on pallets, in fenced area)
e Contents, type, and approximate volume of waste

e Contaminant types based on available information

e Properly labeled containers

¢ Shipping information (transportation and disposal companies), dates, times, manifests signed by
whom

2.5 SITE SAFETY AND HEALTH LOGBOOK

A separate Site Safety and Health (SSH) logbook may be maintained by the Site Safety and Health Officer
(SSHO) to document daily safety and health activities. If a separate SSH logbook is not required for a
project, the health and safety information should be recorded in the field logbook. The SSHO will be
responsible for including the following information in the logbook:

¢ When the daily health and safety meeting/briefing was conducted (use daily form to record
meeting topics and attendees)

¢ Daily health and safety site inspections

¢ Daily inspection of field equipment

e Weather, including general weather conditions, temperature, wind and direction

e Major changes in weather conditions

¢ Problems associated with field monitoring equipment

¢ Detailed record of health and safety incidents at the site, including subcontractor incidents
¢ Medical problems with field team member, including those taking special medications

e Visitors introduced at the site along with health and/or training records, as appropriate
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2.6 FIELD FORMS

Field forms are used to efficiently collect detailed and complete field data. The Field Team Leader (FTL)
or designate team member is responsible for distribution, collection, and maintenance of field forms.
The FTL is responsible to verify that the forms are filled out correctly by the field team members.
Examples of forms that may be used for environmental data collection include:

¢ Daily Site Safety Briefing Form
e Contractor SSHP Acceptance Form
e  Employee SSHP Acceptance Form
e Visitor Sign-In
e Site Safety Health Plan (SSHP) Forms
e Air Monitoring Log
e Drilling Log
¢ Well Construction Log
e Well Development Log
e Well/Boring Abandonment Log
e Groundwater Sampling Log
e Groundwater Level Measurement Log
e Sampling Logs (by media or as designated in site-specific SAP)
e Decontamination Form
¢ Chain-of-Custody Form
e Field Equipment/Meter Calibration Form
e |IDW Inventory
Project-specific forms should be listed in the project work plan or planning document.

2.7 TRACKING OF FIELD RECORDS

Tracking field records, including logbooks and forms, is the responsibility of the FTL during field
operations. Following completion of the field event, the FTL will deliver the field records to the OESC
Project Manager.

The FTL shall compile the original field forms and store in a location to prevent damage to the field
forms during field operations. At the end of the fieldwork or phases of fieldwork, the FTL will send or
deliver the field forms to the OESC Project Manager at the project office. The FTL will maintain copies of
the field forms throughout the duration of the project.
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2.8 MANAGEMENT OF FIELD RECORDS

2.8.1 Hard Copy Field Records

When an individual logbook is full or the activity is complete, submit the logbook to the OESC Project
Manager within two working days for final cataloging and filing. The logbooks will be stored in the
project file.

Non-bound field records such as field forms and drilling logs will be completed on the day the associated
activity occurs, signed or initialed by the person completing the form, and turned in to the FTL by the
end of the day. The unbound daily field forms should be sent on at least a weekly basis to the Project
Manager, or at a fixed schedule that the Project Manager has approved. If possible, the FTL will scan and
send forms electronically to the Project Manager on a daily basis.

2.8.2 Electronic Field Records

Field data collected and entered electronically will be downloaded to a secure storage device such as a
laptop computer or downloaded via internet to an OESC server. Field data will be downloaded on a daily
basis by the person collecting the data. The FTL will be responsible for verifying that electronic data
collected are present in electronic media and in the project file. A hard copy of the data, and graphical
representation produced by logging software, may be printed out and filed in the project file, depending
on project requirements.

3.0 DAILY QUALITY CONTROL AND PRODUCTION REPORTS

The U.S. Army Corps of Engineers has developed a construction quality control and production reporting
protocol that includes a number of forms commonly used on federal government projects (USACE,
1995). Following is a list of the forms applicable to environmental and construction activities such as
sampling, well installation, remedial system installation, removal actions, demolition, etc. Generally, a
construction quality control plan is prepared to document quality control personnel, procedures, and
required documentation. Some typical quality control forms are listed below:

e Preparatory Phase (submitted once for each phase of a project)
¢ Initial Phase (submitted on first day of project or phase of work)

e Contractor Quality Control Reports (CQC Daily Report) also called Daily Quality Control Report
(DQCRs) (submitted daily during field or construction activities)

¢ Daily Contractor Production Report (submitted daily during field or construction activities)
e Testing Plan and Log

e QC Completion Inspection (at end of field event or construction activity)

e Variance Forms

e Rework Items List

¢ Field Change Request

¢ Log of Submittals

Oneida ESC Group





SOP No. OESC002A
@;2 N

p=a N El DA Revision No. 4

- iy Date: D ber 15, 2020
@’?"rﬁ ESC Group ate ecembper
Page 8 of 9

Confirm with the client which forms are required and the project distribution list. Use established
templates for each form. Changes to the forms should be approved by the client representative prior to
use. The FTL, construction manager, or other designated project personnel is responsible for timely
submittal of forms. Generally, the Project Manager reviews and maintains a file of the forms.

CQC Daily Reports are completed by the FTL or site manager. The purpose of the report is to provide a
daily report of construction and/or field activities to the client representative, base representative (e.g.,
Resident Officer in Charge of Construction), and OESC Project Manager. Information on the CQC Reports
should be in a bulleted format, concise and brief. The information will include at minimum:

e Project, contract, and delivery order/task order numbers
e Date (on each page)

¢ Project name and location

e Temperature range, sun/wind conditions

e Summary of site activities

e Level of health and safety protection used

¢ Field instruments used, calibrations performed

¢ Problems encountered, corrective actions taken

e Sampling or testing activities performed (record sample IDs)
e QCsamples collected (record QC sample IDs)

e Additional remarks, and

e Signature of person filling out CQC Report.

CQC Reports will be completed and faxed or emailed daily to the client representative and OESC Project
Manager during field events or construction activities.

Daily Contractor Production Reports are also filled out and submitted on a daily basis along with the CQC
Report. The Contractor Production Reports documents work performed, health and safety actions and
inspections, equipment and personnel on site, number of hours for equipment and personnel,
equipment and material received, and remarks (generally, production achieved). The Production Report
references specific plan documents or work plan sections for each activity (USACE, 2004).

4.0 REFERENCES

U.S. Army Corps of Engineers Professional Development Support Center and U.S. Naval Facilities
Engineering Command. 2004. Construction Quality Management for Contractors: Student Study
Guide. Control #784. January.

U.S. Army Corps of Engineers (USACE). 1995. Construction Quality Management. ER 1180-1-6 30 30
September.
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Naval Facilities Engineering Command (NAVFAC). 2000. Construction Quality Management Program.
NAVFAC P-445. January.
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STANDARD OPERATING PROCEDURE OESCO05A

FIELD PARAMETER MEASUREMENTS IN WATER
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1.0 INTRODUCTION

This Standard Operating Procedure (SOP) presents general information on collection of the field
parameters associated with groundwater and surface water. Accurate measurement of these
parameters is critical for the prediction and interpretation of the reactions and migration of dissolved
species.

Field measurement practices covered under the SOP include:

e Measurement of multiple parameters during pre-sample purging of groundwater monitoring wells.

e Measurement of multiple parameters in situ (in the well) by downhole deployment of measuring
devices.

e Measurement of surface water quality parameters.
e Measurement of individual parameters (using single purpose meter).
e Measurement of ferrous iron in water samples using field test kits.

This SOP may also apply to the testing of wastewater; however the general intent of this SOP is for
environmental monitoring sampling of natural waters and is not intended for waste characterization or
unknown waste categorization.

The set up and use of field meters will follow manufacturer’s recommended procedures to assure
consistency of use. In addition, all meters will be properly maintained, cleaned, calibrated, operated,
and stored in accordance with the manufacturer’s specifications. All field measurement equipment will
be properly calibrated prior to use in the field in accordance with the manufacturer instructions.
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2.0 FIELD MEASUREMENT USING MULTI-PARAMETER PROBE

2.1 DESCRIPTION

Field measurement of several water quality parameters at once is performed using a multi-parameter
probe. Different manufactures offer different configurations; typical meters for groundwater and
surface water applications include:

e Temperature,

e Specific conductance,

e Oxidation-reduction potential (ORP),
e pH, and

e Dissolved oxygen (DO).

Some multi-parameter probes may include a turbidity meter, but a separate meter for measurement of
turbidity is recommended.

The parameters that must be measured will be identified in the project-specific Sampling and Analysis
Plan (SAP).

Typical uses of a multi-parameter water probe include:

e Measuring water quality parameters downhole in a well,

e Monitoring of purged groundwater in a flow-through cell that is attached to the outflow tubing of a
pump, and

e Directly in a surface water body.
e Using a grab sample of groundwater or surface water (turbidity and ferrous iron).

2.2 PROCEDURE

The following are general procedures that will be implemented before deploying the multi-parameter
water probes:

1. Inspect the exterior of equipment (probe and data logger) for damage (e.g., tears or cuts in cable,
cracked probe housing, etc.). If there are cuts in the cable, calibration will indicate whether or not
the cut cable affects connections from the probe to the data logger. If damage affects the operation
of the probe and/or data logger, the equipment will be replaced with functional equipment and
damaged equipment will be returned for repair.

2. Prior to use, the probe will be calibrated for all of the parameters that will be measured in the field
(with the exception of temperature, although instrument performance will be checked in ice water).
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Calibration for the instrument shall follow the instructions outlined in the manufacturer
instructions which will be stored in the field vehicle, equipment room, or mobile laboratory for
reference.

To check temperature probe performance, place the probe in ice water and check the reading
once it has stabilized. Ice water will measure between 0° and 4° Celsius (between 32° and 39.2°
Fahrenheit).

3. Upon completing calibration, the probe and data logger are ready for use. Special care will be taken
in deploying the probe in the various configurations. A discussion on using each configuration
follows.

2.3

DEPLOYING THE MULTIPARAMETER PROBE DOWNHOLE IN A MONITORING WELL

Check groundwater analytical data for each well you plan to use instrument in. Highly contaminated

groundwater and free-phase liquids could degrade instrument performance or damage it. Communicate

relevant field observations (strong odors, presence of product) with your Field Team Leader (FTL) or

Project Manager. Check available well construction logs or field sampling plan for specific well

informa

tion before deploying instrument. Measure water levels and total well depths sufficient time

before deployment of the probe to allow disturbed well bottom sediments to resettle (at least one

hour).

1.

24

If depth to the top-of-screen is known, then measure sufficient cable length to place the probe
within the screened interval of the well. If the water column height in the well is less than 2 feet,
use of the probe downhole is not recommended (discuss alternative measurements with FTL or
Project Manager).

Do not deploy the probe in the stagnant water column above the screened interval or in the
bottom well sump because stagnant groundwater in the well casing is not representative of
groundwater in the formation.

Slowly lower the probe into the well. Do not drop the probe down the well or tag the bottom,
which can stir up sediments. When lowering the probe, minimize splashing or disturbance of the
water.

Secure the cable at the wellhead to ensure that the probe remains at the prescribed depth.

Set up the file name and logging parameters on the data logger following manufacturer’s
instructions.

Properly store instrument after decontamination (SOP No. 011A).

DEPLOYING MULTIPARAMETER PROBE IN A FLOW-THROUGH CELL

Program the data logger for file name, duration, and sample interval.

Connect the inlet line of the flow-through cell with the discharge line (the tubing from a
submersible pump that is downhole of a monitoring well).
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3. Ensure the outlet line of the flow-through cell is secure and connected to the discharge
container. Ensure proper spill prevention/containment for discharge water.

4. When ready to begin measuring field parameters, fill the flow-through cell to the top. Once the
flow-through cell is full, insert the probe. Secure the probe with the set screws at the top of the
flow-through cell. Start the data logger. Minimize air bubbles in the outflow tubing and flow-through
cell during the collection of the measurements by maintaining a sufficient flow rate through the

system.

5. Properly store instrument after decontamination (SOP No. 011A).

25 SURFACE WATER MIEASUREMENTS WITH A MULTIPARAMETER PROBE

Follow manufacturer’s instructions for probe set-up. Since surface water conditions are highly variable,

this SOP provides only general instructions for collection of the data.

1. Program data logger; fill out field data log and/or field logbook with data collection location.

2. Slowly lower the probe into the surface water sampling location, minimize splashing or
disturbance of the water. Completely submerse the probe. Generally, for surface water the
measurements will be collected from the top 2 feet of the water column unless otherwise
specified in a SAP for the site. Note flow conditions, if present.

3. Begin logging parameters/data.

4. Properly store instrument after decontamination (SOP No

2.6 DEPLOYMENT DURATION GUIDELINES

The duration and intervals for data logging will be dependent on the objectives of collecting the field
parameter measurements. The following are suggested instrument deployment duration times and data
collection intervals for specific activities requiring field parameter measurements:

Instrument Timed
Instrument Deployment Interval for
Deployment Duration Readings
Activity Configuration (min.) (min.)
Pre-purge/development of a monitoring well Downhole 10 1
Purge/development of a monitoring well Flow-through cell | Project Specific 3
Post-purge/development of monitoring well Downhole 10 1
Surface water Surface water 10 1
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2.7 PRECISION AND ACCURACY

Instrument calibration and a performance check will be performed before each field day following
manufacturer instructions. Parameters should generally have the following levels of accuracy:

e Specific conductance to +/- 0.1 microSiemens per centimeter(uS/cm)
e pHto+/-0.2 units

e DOto+/-0.1ug/l

e Percent DO to +/- 0.5%, and

e ORPto +/- 1 millivolts.

e Temperature to +/- 4C can be checked in ice water (note: built-in thermometer cannot be adjusted
or calibrated. If thermometer is malfunctioning, replace instrument).

3.0 FIELD MEASUREMENT OF SPECIFIC CONDUCTANCE

3.1 DESCRIPTION

Specific conductance is a widely used indicator of water quality. It is a measure of the ability of water to
conduct or transmit an electrical current, which depends on the presence of ions, their total
concentration, mobility, and temperature. For inorganic species, the electrical conductivity of water is
directly proportional to the total dissolved salt content. Specific conductance is an indirect way of
determining total dissolved solids (TDS), which has a suggested aesthetic water quality limit of 500 mg/L
in potable water (Nielsen, 1991). It is an indicator of change within a system and is used as an aid in
evaluating whether a sample is representative of the water in the system. It is rapidly and easily
measured in the field.

Briefly, the specific conductance is defined as the measure of the quantity of electricity transferred
across a unit area, per unit potential gradient, per unit time. A cell constant is determined by measuring
a solution of known conductivity. Solutions of known conductivity are purchased or can be made from
reagent-grade KCl. Sampling personnel will consult operating instructions for the specific instrument
used for the determination of the cell constant. This conductivity is expressed in various units, including
micromhos per centimeter (umhos/cm) and puS/cm.

The following procedure describes the field measurement of the specific conductance of an aqueous
sample using a conductance meter and a platinum or stainless steel electrode. This method is applicable
to groundwater and surface water. The specific conductance of a sample is measured by use of a self-
contained conductivity meter, Wheatstone bridge type, or equivalent. Samples are preferably analyzed
at 25°C. If not, temperature corrections are made and results reported at 25°C. The specific conductance
meter will be calibrated on a daily basis prior to the procedures outlined below. The calibration
procedures will conform to the manufacturer’s specifications.
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3.2 PROCEDURE

Follow the instruction manual for the specific field conductivity meter used.

1. Collect the sample and record its temperature.
2. Setthe instrument’s temperature adjustment to the temperature of the sample, if required.

3. Immerse the probe in the sample, keeping it away from the sides and bottom of the container.
Make sure the probe is entirely submerged.

4. Report the results to the nearest ten units for readings under 1,000 umhos/cm and the nearest 100
units for readings over 1,000 umhos/cm.
3.3 DOCUMENTATION

Record the following information:

1. Source and expiration date of standards used for calibration.
2. Instrument manufacturer and model number.
3. Date and time of calibration check.
4. Temperature and conductivity standard used to check calibration.
5. Sample temperature and conductivity readings.
6. Name of the person performing the measurement(s).

3.4 PRECISION AND ACCURACY

Most conductivity meters have an accuracy of £ 2 percent of the reading. With satisfactory equipment,
results within one percent of the true value will be obtained.

4.0 FIELD MEASUREMENT OF PH

4.1 DESCRIPTION

The measurement of pH in an aqueous solution uses a reference electrode of known potential (pH
meter). The pH of a solution is defined as the negative logarithm to the base 10 of the hydrogen ion
activity in moles per liter or grams equivalent per liter (pH = -log[H+]). The pH expresses the relative
acidity or alkalinity of a fluid on a scale from zero to 14. A pH of seven represents a neutral solution.
Follow the site-specific safety plan when measuring pH in fluids that may be highly acidic (pH 4 or less)
or alkaline (pH 9 or greater).

Natural waters generally have pH values in the range of four to nine. The primary control over pH in
natural waters is the carbonate system, including gaseous and dissolved carbon dioxide, bicarbonate,
and carbonate ions. Sample degassing may affect pH due to loss of carbon dioxide. Temperature and
ionic strength of the fluid are factors that may affect pH measurements.
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4.2 PROCEDURE

1. Before the field event, calibrate the pH meter using fresh calibration solutions, following
manufacturer’s instructions.

2. Atthe job site, allow the pH meter to equilibrate to ambient temperature before use.
3. Thoroughly rinse the electrode with distilled water in between samples.

Lower the probe into the water sample and allow it to equilibrate.

vos

Record the stabilized reading in the logbook.

6. Rinse the probe with deionized water. If exposed to oily solutions, thoroughly cleanse with
laboratory-grade detergent and triple rinse before re-using.

7. Properly store meter according to manufacturer’s instructions.
4.3 DOCUMENTATION

For each field event, record the following information:

e Date/time of the last calibration, buffered solutions used, source and expiration date of buffers
used, calibration results.

e Instrument manufacturer and model number.

For each sample, record the following information:

e Site name, sample location, sample type.

e Person performing the measurement.

e Instrument decontamination procedures.

e Date, time, sample temperature, sample pH.
4.4 PRECISION AND ACCURACY

Under normal conditions the accuracy is £ 0.2 pH units.

5.0 FIELD MEASUREMENT OF DISSOVLED OXYGEN

5.1 DESCRIPTION
This section is for the use of a dissolved oxygen (DO) meter deployed downhole in a groundwater
monitoring well, in a flow-through cell during groundwater pre-sample purging, or in surface water.

The concentration of DO provides an estimate of the oxidation state of the water and hence measures
the ability of the water to support aerobic metabolism or geochemical reactions. DO is commonly used
as an indicator to evaluate groundwater remedial progress, particularly for enhanced in-situ
bioremediation. Two different types of DO meters are now available: the optical DO sensor and the
electrochemical cell. Of the two types, the optical DO sensor is preferred as it provides greater accuracy
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with little measurement “drift” and less interference from groundwater conditions or data collection
methods.

5.2 PROCEDURE FOR OPTICAL DISSOLVED OXYGEN SENSOR

Follow the manufacturer’s instruction manual for the specific DO sensor used. Generally, the optical DO
sensor is used with a data logger (e.g., TROLL); follow manufacturer’s instructions for set-up and
connection of the data logger with the DO sensor (InSitu, 2009).

1. Follow manufacturer’s instructions for DO sensor calibration; record calibration results. Rinse
the sensor and front end of the instrument very thoroughly with distilled water following
completion of all calibration steps. The optical DO sensor will be calibrated at least once every 3
months.

2. Select the oxygen concentration units (e.g., mg/L [ppm], ug/L [ppb], microMolar concentration
[umol/L], or oxygen saturation [%]). The desired units may be specified in the sampling and analysis
plan and generally will be consistent for all monitoring events to prevent data interpretation errors.

3. If you are measuring DO in a significantly saline environment (e.g., marine waters, salt-water
intrusion areas, landfill leachate zones) a salinity compensation algorithm will be applied during DO
sensor setup following manufacturer’s instructions. Use the most recent salinity data from the site.

4. Deploy the calibrated optical DO sensor either downhole in a monitoring well, in a flow-through cell,
or directly in a surface water body. DO changes rapidly in response to pressure and temperature
changes; therefore, DO measurements collected in ways other than those listed may not be valid.
For example, readings of DO in a bucket of purge water are unlikely to reflect subsurface aquifer
conditions.

5. Record the results in the field logbook and applicable field form or, if using a data logger, download
the data logger as soon as practicable following the field event.

5.3 PROCEDURE FOR ELECTROCHEMICAL CELL DO METER

Follow manufacturer’s instruction manual for the specific DO meter used.

1. Prior to field use, inspect the membrane of the DO meter for air bubbles and/or holes. Replace
the membrane if bubbles or holes exist.

2. Make sure the membrane is wet by soaking it in analyte-free water prior to calibration and during
storage.

3. Calibrate the DO meter on a daily basis in accordance with to the manufacturer’s instructions.

4. Use the DO probe either downhole in a monitoring well, in a flow-through cell, or directly in a
surface water body. DO changes rapidly in response to pressure and temperature changes;
therefore, DO measurements collected in ways other than those listed may not be valid. For
example, readings of DO in a bucket of purge water are unlikely to reflect subsurface aquifer
conditions.
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5. When deployed downhole, it may be necessary to move the probe slowly up and down in the water
column (unless the device is equipped to move water past the sensor). The sensor will deplete the
oxygen around it and will yield artificially low DO readings if held steady in still water.

6. Record the results within the field logbook and applicable field form to the nearest 0.1 mg/L.

5.4 DOCUMENTATION

Record the following information:

1. Instrument manufacturer and model number.
2. Date and time of calibration, solutions used, solution expiration dates.
3. Site name, sampling location, data and time.
4. Person performing the measurement.

5. Sample DO readings or down-load data logger as soon as practicable following data collection.

6.0 FIELD MEASUREMENT OF OXIDATION REDUCTION POTENTIAL (ORP)

Oxidation-reduction potential (ORP) is a measure, in millivolts (mV), of the tendency of a chemical
substance to oxidize or reduce another chemical substance. An ORP sensor consists of an ORP electrode
and a reference electrode, similar to pH meter.

The principle behind the ORP measurement is the use of an inert (noble) metal electrode (platinum or
sometimes gold), which, due to its low resistance, will give up electrons to an oxidant or accept
electrons from a reductant. The ORP electrode will continue to accept or give up electrons until it
develops a potential, due to the charge build up, which is equal to the ORP of the solution. The typical
accuracy of an ORP measurement is £20 mV; however, accuracy specifications are relative to redox
standards, such as a Zobell solution, and not to environmental waters (YSI Environmental, 2005).

Terminology: Because oxidation always involves reduction (i.e., gain and loss of electrons), ORP is
sometimes referred to as representing “redox” conditions in water. The terms “Eh” and ORP represent
the same parameter; however Eh is measured with a different reference electrode which is uncommon
in field applications (YSI Environmental, 2005). The term ORP is preferred as it is specific to the meters
typically used in environmental water field applications.

6.1 INFLUENCES ON AND LIMITATIONS OF ORP DATA:
ORP is a nonspecific measurement: An ORP measurement reflects the combined effects of all
dissolved species in the fluid. Unless the dissolved species, and in particular, the predominant
redox-active species, are known through geochemical testing, ORP data in relatively clean
groundwater or surface water has only limited utility. Users will thus be careful not to “over-
interpret” ORP data unless specific information about the site is known
(YSI Environmental, 2005).
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Temperature: The temperature of the water for which ORP is being determined will affect the
voltage output of the sensor. While temperature must be taken into account for calibration and
will be considered when reporting field ORP values, the variation is usually not definable since
the temperature effect depends on the dissolved species responsible for the ORP reading, and
these species are usually not known exactly for environmental water.

Contamination of the ORP Sensor: A slow equilibrium response or erratic response may indicate
a fouled ORP sensor. Particularly for routine monitoring (versus long-term monitoring as in
installation of the probe in a well), the ORP sensors must be properly maintained and stored to
ensure quick equilibrium time and accurate readings.

Low Concentration of Redox-Active Species: Environmental waters can be naturally low in
reduction/oxidation species; essentially these waters fall below the detection limit of the ORP
meter.

Due to the listed limitations, ORP measurements are best applied when measuring changes in ORP due
to completion of redox reactions (Emerson Process Management, 2008).

6.2 PROCEDURE FOR ORP MEASUREMENT

1. Follow manufacturer’s instructions for the ORP meter used; record calibration results (if
calibration performed). Rinse the sensor very thoroughly with distilled water following
completion of all calibration steps.

2. Deploy the calibrated ORP meter either downhole in a monitoring well, in a flow-through cell, or
directly in a surface water body.

3. Record the results in the field logbook and applicable field form or, if using a data logger, download
the data logger as soon as practicable following the field event.

4. Clean and properly store the ORP Meter.

6.3 DOCUMENTATION

Record the following information:

1. Instrument manufacturer and model number.
2. Date and time of calibration, solutions used, solution expiration dates.
3. Site name, sampling location, data and time.
4. Person performing the measurement.

5. Sample DO readings or down-load data logger as soon as practicable following data collection.
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7.0 FIELD MEASUREMENT OF TURBIDITY

7.1 DESCRIPTION

Turbidity is a measure of the amount of suspended and colloidal organic and inorganic particles that
cause opacity (“cloudiness”) in water (Nielson, 1991). Elevated turbidity in a sample indicates it contains
suspended matter that may affect the quality of analytical data. For instance, a total metals analysis of a
turbid sample will detect the concentrations of both the dissolved metals in water and the metals
adsorbed onto the suspended particle surfaces. Elevated turbidity may also indicate biofouling of the
monitoring well, which can also affect data quality and reliability.

A turbidity meter (nephelometer or turbidimeter) measures the turbidity of an aqueous sample by
comparing the light absorption of the sample liquid and a control liquid. Turbidity is measured in
nephelometric turbidity units (NTUs).

The method described in this SOP is applicable to ground and surface waters.

7.2 PROCEDURE

The turbidity of a solution is determined by comparing a sample to a known indexed reference
standards provided by the manufacturer as part of the nephelometer test kit. The turbidity meter will be
calibrated in accordance with the manufacturer’s manual. The following procedures will be used to
measure the turbidity of a sample:

1. Place reference container (cuvette) in light well of meter. Take care in handling and storing the
cuvette to prevent inaccurate results. Reference will be completely filled; do not uncap.

2. Use the provided sample cuvette for the sample — clean inside and outside surfaces with a lint-free,
non-abrasive wipe or soft cloth before use. Do not scratch cuvette surfaces. Make sure that the
outside of the cuvette is dry before placing it into the light well. Moisture on the outside of the
cuvette can cause false high readings.

3. Fill cuvette approximately three quarters full with water to be sampled. Replace cap onto the
cuvette. Place sample in light well of meter and place the light shield over well. Select the
appropriate range for best readability. Cuvettes will be handled in accordance with the
manufacturer’s specifications.

4. Note and record sample turbidity.
5. Clean cuvette thoroughly before measuring the turbidity of the following sample.

7.3 DOCUMENTATION

Record the following information:
1. Time of last indexing and turbidity of each reference standard.
2. Instrument manufacture and model number.

3. Name of the person performing the measurement, date, and time.
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4. Results of the turbidity measurements.
7.4 PRECISION AND ACCURACY
Under normal conditions:

Linear 1+1% of full scale; and

Repeatability +1% of full scale.

8.0 FIELD MEASUREMENT OF FERROUS IRON

8.1 DESCRIPTION

This section is for measurement of ferrous iron in groundwater using a field test kit. Ferrous iron is
preferred to be analyzed immediately following sample collection to ensure accuracy and
representativeness. Ferrous iron data are typically used as part of natural attenuation monitoring in
groundwater to determine the predominant terminal electron accepting process.

Ferrous iron field test kits are generally colorimetric tests. The provided reagent reacts with ferrous iron
in the sample to form an orange color in proportion to the ferrous iron concentration. Ferric iron does
not react. The ferric iron (Fe3+) concentration can be determined by subtracting the ferrous iron
concentration from the results of a total iron test.

The following procedures describe the field test method of ferrous iron in an aqueous sample. This
method is applicable to natural waters (i.e., surface water and groundwater).

8.2 PROCEDURE

1. Fill the test-kit provided viewing tube to the first (5-mL) line with sample water. This is the blank.
Place this tube in the top left opening of the color comparator.

2. Fill the measuring vial to the 25-mL mark with sample water.
3. Add the contents of one Ferrous Iron Reagent Powder Pillow to the measuring vial.

4. Swirl to mix. An orange color will develop if ferrous iron is present. Allow three minutes for full color
development.

5. Fill another viewing tube to the first (5-mL) mark with the prepared sample.
6. Place the second tube in the top right opening of the color comparator.

7. Hold comparator up to a light source such as the sky, a window or a lamp. Look through the
openings in front

8. Rotate the color disc until the color matches in the two openings

9. Read the mg/L ferrous iron in the scale window.
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8.3 DOCUMENTATION

Record the following information:

1. Site name, sampling location, source of sample, sample type.
2. Person performing the measurement.
3. Date and time of the sample collection.

4, Results for ferrous iron.
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STANDARD OPERATING PROCEDURE OESC006B-P

SAMPLING OF SURFACE SOILS AND OTHER SURFICIAL MATERIALS
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1.0 PURPOSE AND LIMITATIONS

The purpose of this Standard Operating Procedure (SOP) is to define the techniques and requirements
for collecting grab surface-soils and other surficial material samples for the purposes of site
characterization and/or risk assessment.

Surface soil is usually referred to as the soil extending from the ground surface to a depth of
approximately 1 foot (ft) below land surface. For human health risk assessment purposes where physical
contact with soil is part of the exposure route (e.g., analysis of potential soil ingestion and inhalation of
particulates), surface soil samples are typically collected from the upper six inches of soil. In consultation
with regulatory agencies, the project Sampling and Analysis Plan (SAP) or Uniform Federal Policy —
Quality Assurance Project Plan (UFP-QAPP) or comparable document should specify the depth at which
surface soil samples are to be collected.

Surface-soil samples are collected to determine the type(s) and level(s) of contamination, to define the
area affected by contaminants, and to determine background concentrations. These samples may be
collected as part of an investigative plan, site-specific sampling plan, and/or as a screening method for
"hot spots" that may require more extensive sampling.

This SOP may also apply to collection of samples from other types of surface materials (fills, sediments,
or other relatively dry, non-cemented contaminated media). This SOP does not cover radioactive
materials

1.1 PFAS SAMPLING CONSIDERATIONS

Per- and polyfluoroalkyl substances (PFAS), formerly referred to as perfluorinated compounds (PFC), are
a class of manufactured compounds that are extensively used to make everyday items more resistant to
stains, grease, and water. These chemicals have been used in a variety of industrial, commercial, and
consumer products. Some of these products could be present and/or used during a routine sampling
event, such as in plastic bags, bottles, waterproof clothing, detergents, and waterproof pens, and paper.
The use of these products could possibly contaminate the samples during sample collection (including
preparing the sampling site, actual sample collection, decontamination, and shipment).
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The probability of false positives is relatively high during PFAS sample collection due to the potential for
many sources of cross-contamination, combined with low laboratory detection limits (nanograms per
liter, ng/L; or parts per trillion, ppt), and as such, care must be taken in the design and implementation
of a PFAS sampling program. If surface-soils or other surficial material samples will be collected and
analyzed for PFAS, please refer to SOP Addendum No. 1 for guidelines, procedures and protocols to
avoid sample contamination from outside sources.

2.0 SAMPLING EQUIPMENT

2.1 GENERAL SAMPLING SUPPLIES

Equipment and supplies that are typically needed for sampling surface soils and other surficial materials
include:

e Site-specific UFP-QAPP or sampling plan;
e Field logbook and/or sampling forms and site map;
e Indelible (waterproof) ink pens, paint pens, and markers;

e Sample tags/labels and the appropriate forms/documentation (including chain-of-custody
forms) as described in OESC SOP OESC010C;

e Appropriate sample containers, insulated cooler, ice for sample preservation (if required);
e Latex or nitrile gloves;

e Plastic zip-top bags and waterproof sealing tape;

e Plastic sheeting;

e Decontamination equipment (e.g., rinse bottles and pressurized spray tanks) and supplies (e.g.,
ASTM Type Il organic-free water, Alconox®). See OESC SOP OESCO011A for decontamination
procedures;

e Protective clothing and gear;
e Site-specific Safety and Health Plan (SSHP).

2.2 SoIL SAMPLING EQUIPMENT

The following list provides general guidance to field personnel preparing for a field event including
surficial soil sampling:

e Appropriate equipment and field screening instruments (e.g., photoionization detectors, XRF)
for obtaining field measurements as specified in the site-specific UFP-QAPP;

e Distance measuring device (e.g., tape measure);

e Sampling device (e.g., soil auger, slide-hammer sampling assembly, stainless-steel trowel). Note:
If sampling for volatile organic compounds (VOCs), the sampling device can be Teflon®-lined or
constructed of stainless steel, brass, or mild steel. When sampling for metals, the sampling
device must be stainless steel or plastic;
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See SOP OESC010B for VOC sample collection devices (e.g., En Core®, Terra Core™, etc.);
Stainless steel, brass, Lexan® or Teflon® inserts for auger sampler (if used);
Plastic end caps for the sleeves, aluminum foil, and Teflon® or silicon tape;

Stainless-steel and/or Teflon®-lined pans, trays, or bowls for compositing sample material (if
required by sampling and analysis plan);

Stainless-steel and/or disposable plastic scoops, shovels, trowels, spoons, or spatulas;
Stainless-steel tweezers or forceps.

PROCEDURES

PREPARATIONS FOR SAMPLE COLLECTION

When preparing for sample collection:

1.
2.

3.2

When sampling for multiple contaminants, collect samples for VOC analysis first following procedures to

Personnel will first don appropriate protective clothing and equipment as required by the SSHP.

Create a clean work surface for sample collection using plastic sheeting on the ground or a
portable table near the sampling area, and place decontaminated sampling equipment,
sampling containers, and cooler on it. If equipment is to be decontaminated in the field, place
another plastic sheet on the ground for decontamination equipment and supplies. This will
serve as a decontamination area for sampling equipment after sampling is completed.

Record information in the field logbook or on field forms. Document deviations from

procedure(s) and rationale for changes in the field logbook and/or on field forms, as required by

the UFP-QAPP.

COLLECTION OF DISCRETE SURFACE SOIL SAMPLES

minimize loss of volatiles.

3.2.1
1.

Collection of Discrete Samples for Volatile Organic Compounds Analysis
Follow the sampling pattern outlined in the site-specific UFP-QAPP. When known or

suspected contamination exists (e.g., spill area or dumping site), attempt to collect samples

starting from the least-contaminated and ending with the most-contaminated locations.

Change gloves in between samples and use decontaminated equipment at each site to
minimize cross-contamination.

Label each certified-clean laboratory-provided container with the appropriate information.

Carefully remove or excavate loose debris and exposed material from the top 1 to
2 centimeters (cm) or to the desired sampling depth.

Assemble a clean slide-hammer sampling assembly, hand auger, or other sampler with a
stainless steel, brass, or Teflon® liner. The type and material of the liner will be specified in
the UFP-QAPP and noted on the field forms by the sampler.
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Collect the sample by advancing the sampler into the subsurface.
Withdraw the sampler from the subsurface and extract the sleeve (if used).

If the sample is saturated with water, carefully decant the water from the sleeve with
minimal disturbance to the sample.

If using sampler liner, carefully cut open the liner using the appropriate tools.

Collect VOC sample volume(s) first from a freshly-exposed portion of the soil sample. Refer
to SOP OESC010B for use of samplers appropriate for VOC analysis. The sampling device
should be specified in the site-specific UFP-QAPP and noted on field forms by the sampler.

If not using liner, immediately transfer sample material into proper containers. Add field
preservative, if required. Note: Do not composite or homogenize the VOC sample.

Place the sample in the cooler and cool to 4 + 2 °Celsius (C). Refer to the SAP for sample
preservation, chain-of-custody, and shipping procedures.

Collect appropriate location, sample-depth, and/or field measurements and record these
data in the field logbook.

Mark or confirm sample location of the field map.

Backfill the sample hole and flag or stake, as required. If used, mark the sample location
identification (ID) on the flag or stake with a paint pen.

The procedures outlined above also apply to any other specified sample that can be degraded by

aeration.

3.2.2
1.

2.

Discrete Samples for Semi-volatile Organic Compounds or Inorganic Analyses
Follow steps 1 through 5 from Section 3.2.1.

Using a clean scoop, trowel, shovel, bucket auger, or trier, place sufficient material into a
certified-clean laboratory-provided container. Sample volume requirements are provided in
the UFP-QAPP.

Remove stones, twigs, grass, etc., from the sample by hand (gloved) or forceps.

If the sample is saturated with water, carefully decant the water from the container(s) with
minimal disturbance to the sample.

Immediately wipe any dirt and grit from the threads of sample containers with the gloved
hand. Secure and seal the Teflon®-lined cap.

Rinse the outside of the filled sample container(s) and wipe dry. Affix sample label.

Wrap the container in bubble pack (if necessary) and seal it into zip-top or other resealable
plastic bag.

Samples for nonvolatile organics or inorganics can also be collected using liners following
the procedures described in Section 3.2.1.
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9. Place the sample in the cooler and cool to 4 + 2 °C Celsius (C). Refer to SOP OESC010C and
project-specific UFP-QAPP for the proper shipping procedures.
10. Collect appropriate location, sample-depth, and/or field measurements and record these
data in the field logbook or on field forms and on field map.
3.3 COLLECTION AND HOMOGENIZATION OF COMPOSITE SAMPLES

Composite samples consist of a series of discrete grab samples that are mixed together to characterize
the average composition of a given material. The discrete samples used to make up a composite sample
are of equal volume and are collected in an identical fashion. A composite sample of surface soil,
sediment or other surficial material is composed from discrete samples of equal volume collected in an
identical manner. The site-specific SAP should specify the basis (random grid, targeted, etc.) for the
generation of discrete samples for compositing.

Proper homogenization techniques should be followed to ensure the composite sample is well-mixed
and any subsamples will be representative of the whole. A laboratory is best equipped to perform
sample homogenization (see ASTM D6323-12el and USEPA, 2002); therefore, the site-specific SAP
should specify the procedures for field sampling, sample labeling, packaging, and shipping to the
laboratory for composite sample homogenization and subsampling.

3.4 SIEVING SOIL SAMPLES

34.1 Objectives of Sieving Soil Samples

Sieving of soil samples may be performed in the field to segregate sample material by particle and/or
determine grain-size distribution. Soil samples must be processed through multiple sieve sizes to
determine grain-size distribution.

3.4.2 Equipment and Supplies

e Stainless-steel and/or Teflon®-lined pans, trays, or bowls for compositing and mixing sample
material;

e Stainless steel and/or disposable plastic scoops, shovels, trowels, spoons, or spatulas;

e Sampling device (e.g., soil auger, slide-hammer sampling assembly, stainless-steel trowel). Note:
If sampling for metals, the sampling device must be stainless steel or plastic;

e No. 10 mesh (2.0- millimeter [mm]) stainless-steel sieve, and other sieve sizes as required for
project;

e Digital scale;
e Extra batteries;

3.4.3 Field Procedures

1. Calibrate and "zero" the scale.

2. After collecting a sample as directed in Sections 3.1 and 3.2.1 above, weigh the total sample and
record the information in the logbook or on field forms.
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3. Place the sample into the sieve or sieve series and shake until the separated fraction has been
produced from each sieve size. A shaker may be used.

4. Weigh each soil fraction; determine volume of each fraction if needed for determination of
mass.

5. Collect desired samples from sieved fraction of the sample; place in sample container, record
fraction size on label as well as sample ID. Manage samples following chain-of-custody
procedures.

6. Record the weights, volumes, sample descriptions, sample processing methods and equipment
in the field logbook or on field forms.

344 Field Quality Control Samples

The type and frequency of samples should be identified in the site-specific SAP. Field quality control
samples are designed to evaluate if cross-contamination has occurred. Quality control (QC) samples may
include trip blanks, equipment blanks, field duplicates, and field reagent blanks, per the project-specific
SAP.
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1.0 PURPOSE AND LIMITATIONS

The purpose of this Standard Operating Procedure (SOP)is to define the requirements for collecting
subsurface soil samples.

For the purpose of this SOP, subsurface soil samples are those samples collected in the unconsolidated
zone at a depth of 1-foot (ft) or greater below ground surface. Samples collected from less than 1 ft
below ground surface are addressed in SOP OESC006B-P, Surface Soil Sampling. Sample collection for
volatile organic compounds (VOCs) should also be consistent with SOP OESC010B Soil Sample
Preservation. Soil field screening methods are provided in SOP OESCO05B.

All operations at hazardous waste sites must be conducted in compliance with the provisions of
Occupational Safety and Health Act (OSHA) 29 Code of Federal Regulations (CFR) 1910.120, EM 385-1-1
(USACE, 2014), OESC Injury and Iliness Prevention Program (OESC 2018), and all other state, local, and
federal regulations. ASTM methods provide a key resource for more detailed explanation of the various
methods for subsurface sampling presented in this SOP.

1.1 PFAS SAMPLING CONSIDERATIONS

Per- and polyfluoroalkyl substances (PFAS), formerly referred to as perfluorinated compounds (PFC), are
a class of manufactured compounds that are extensively used to make everyday items more resistant to
stains, grease, and water. These chemicals have been used in a variety of industrial, commercial, and
consumer products. Some of these products could be present and/or used during a routine sampling
event, such as in plastic bags, bottles, waterproof clothing, detergents, and waterproof pens, and paper.
The use of these products could possibly contaminate the samples during sample collection (including
preparing the sampling site, actual sample collection, decontamination, and shipment).

The probability of false positives is relatively high during PFAS sample collection due to the potential for
many sources of cross-contamination, combined with low laboratory detection limits (nanograms per
liter, ng/L; or parts per trillion, ppt), and as such, care must be taken in the design and implementation
of a PFAS sampling program. If subsurface soil samples will be collected and analyzed for PFAS, please
refer to SOP Addendum No. 1 for guidelines, procedures and protocols to avoid sample contamination
from outside sources.
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REQUIRED EQUIPMENT

-specific Uniform Federal Policy — Quality Assurance Project Plan (SAP) should define the

sampling tools to be deployed. ASTM D6919/ D6169M-13 Standard Guide for Selection of Soil and Rock
Sampling Devices Used with Drill Rigs for Environmental Investigations provides guidance on selection of
the appropriate tools for subsurface soil sampling.

2.1

GENERAL

The following general equipment is required:

2.2

Personal protective equipment (PPE) as required by the Site Health and Safety Plan (SSHP);
Nitrile inner gloves, outer gloves (as needed) of material resistant to suspected contaminants;

Appropriate equipment and meters for obtaining field measurements specified in the SAP and
the SSHP;

Field logbook or field forms, soil sampling form (if used),;
Chain-of-custody forms and security seals;

Camera;

Indelible (waterproof) ink pen, blue or black;

Indelible markers and paint pens;

Sample tags/labels and appropriate forms/documentation;
Appropriate sample containers as specified in the site SAP;
Insulated cooler(s) and ice;

Plastic re-sealable bags and waterproof sealing tape;

Rinse bottles and Type Il reagent water, deionized water, or PFAS-free laboratory supplied water
as specified in the SAP,

Decontamination equipment and supplies (see SOP OESC011A),
Plastic sheeting;

Investigation derived waste (IDW) containment (drums, roll-off containers, etc.) and IDW
container labels.

HAND AUGERING

The following equipment is needed for hand-augering:

Hand auger (i.e., flighted-, bucket-, or tube-type augers) and/or slide hammer sampler;
Extension rods as needed;

Wrench(es);
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Stainless-steel hand trowel or sampling spoon;

Large [minimum 12-inch (in.) diameter] stainless-steel, glass, or Pyrex® mixing bowl;
Sufficient sampler liners for collecting VOC samples;

Stainless-steel blade to trim excess soil from end of liners (if used);

Teflon® or silicon tape;

Sufficient end caps to cover both ends of sampler liners (if used);

Sufficient plastic sheeting to contain all soil cuttings.

EQUIPMENT FOR SAMPLING EXCAVATIONS, TRENCHES, AND TEST PITS

The following equipment is needed for excavations, trenches, and test pits:

2.4

Backhoe or other excavation equipment (as specified in the site Work Plan or SAP),
Extension ladder(s) (capable of extending from bottom of excavation to above ground surface);
Trench/pit shoring and bracing equipment (as required in excavation plan);

Stainless-steel hand trowel or sampling spoon for shallow excavation wall/floor samples, slam
sampler for collecting soil cores, hand auger, or other sampling devices as specified in the
project-specific SAP;

Large (minimum 12-in.-diameter) stainless steel mixing bowl (if compositing);
Sampler to be used to collect samples for VOC analyses (see SOP OESC010B),
Sufficient sampler liners, end caps for collecting geotechnical cores (as required by SAP).

SPLIT-SPOON SAMPLING (BASED ON ASTM D1586 /D1586M-18)

The following equipment is needed for split-spoon sampling (including California-modified):

2.5

Drilling rig equipped with a 140-pound (lb) drop hammer and sufficient hollow-stem augers to
drill to the depths required by the site Work Plan or SAP;

Sufficient numbers and types of split-spoon samplers so that at least one is always
decontaminated and available for use; three split-spoon samplers are generally the minimum
necessary;

Sufficient plastic sheeting to contain all soil cuttings;

Sufficient waste containers (e.g., 55-gallon (gal) steel drums) as specified in the site Work Plan or
SAP to containerize all soil cuttings and IDW.

THIN-WALLED SAMPLING (BASED oN ASTM D1587/ D1587M-15)

The following equipment is needed for thin-walled sampling:
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Drilling rig equipped with a 140-Ib drop hammer and sufficient hollow-stem augers to drill to the
depths required by the site Work Plan;

Sufficient numbers and types of thin-walled samplers so that at least one is always
decontaminated and available for use; thin-walled samplers generally are used only once;

Sufficient plastic sheeting to contain all soil cuttings;

Sufficient waste containers (e.g., 55-gal steel drums) as specified in the site Work Plan to
containerize all soil cuttings and IDW;

Sufficient number and types of plastic end caps to cover both ends of all thin-walled samplers;
Allen wrenches;
Teflon® or silicon tape.

DIRECT PUSH TECHNOLOGIES

The following equipment is needed for use with direct push technologies (DPT), such as the Geoprobe™

system:

2.7

DPT rig capable of pushing sampler to depths required by the site Work Plan or SAP;
Assembled DPT sampler (standard or large bore as described in the site SAP);

Sufficient extension rods to reach the depths required by the site Work Plan or SAP;

Extension rod couplers;

Extension rod handle;

Stop pin;

Sampler liners (as needed) in accordance with site SAP (e.g., stainless-steel, acetate, or brass);

Stainless-steel safety blade or liner cutting system to open acetate liners for soil sample
collection;

Sufficient plastic end caps to cover both ends of sampler liners (if used for geotechnical
samples);

Teflon® or silicon tape to secure liner caps.

ConTINuOuUS CORE SAMPLER

The following equipment is needed for continuous core sampling:

Drilling rig with continuous coring capability (i.e., hollow-stem auger or rotosonic drill),
Sufficient plastic sheeting to contain soil cuttings and cover ground surface under the drill rig;

Sufficient clear plastic sleeves to hold rotosonic drill cores;
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sufficient waste containers (e.g., 55-gal steel drums), as specified in the site Work Plan, to
containerize soil cuttings and IDW;

Drive sleeves (if used to collect samples for off-site laboratory VOC analyses) in accordance with
the site SAP;

Stainless-steel blade to trim excess soil from end of drive sleeves (if used);
Teflon® or silicon tape;
Sufficient vinyl end caps to cover both ends of the drive sleeves (if used).

PROCEDURES

SUBSURFACE SAMPLING PREPARATIONS

The collection of subsurface soil samples is an intrusive event and requires knowledge of the site and
careful planning before commencing. Several standard steps should be taken before beginning any
subsurface sampling activity.

1.

Perform utility clearance and obtain dig permits for each area where subsurface sampling is
anticipated (see SOP OESCO01A).

Verify that all logbooks or field forms are on the site, up to date, and ready to be used. (See SOP
OESCO002A).

Photograph the site before commencing work (only with the approval of the Sponsor and the
facility).

Verify (in writing) that all personnel including subcontractors have read, understood, and signed
the approved SSHP and Accident Prevention Plan.

Verify that all personnel involved in the subsampling activity have the proper training and
certifications required under OSHA 29 CFR 1910.120 and 29 CFR 1910.134.

Verify the site location by existing maps and surface features. Check for surface features or
artifacts (e.g., manhole covers and overhead power lines) that could impede movement on the
site or indicate a previously unidentified hazard.

Mark off the boundaries of the work site with flagging or other means to prohibit access by
unauthorized personnel. All sites should have a single, clearly marked entrance through which
all personnel should enter and exit. Sites having a high contamination level or where activities
may unearth highly contaminated materials must also have an exclusion zone, contamination
reduction zone, and support zone clearly marked and properly maintained. All personnel exiting
the work area should pass through a decontamination procedure for their own protection and
to prevent the spread of contamination. Personnel decontamination procedures will be
described in the approved site Health and Safety Plan.

Check to see that all the necessary equipment (including PPE and samplers) is available at the
site, is in good working condition, and has been properly decontaminated.
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9. Check that all monitoring equipment is properly calibrated and operating. Document on
calibration forms.

10. Set up the IDW management system (e.g., spread plastic, position drums, etc.) as outlined in the
site Work Plan. (See SOP OESC012A.)

At no time should samples, decontaminated sample sleeves, or decontaminated samplers be touched by
unprotected (i.e., ungloved) hands. A new or decontaminated pair of gloves must be used for each
sample collected. Great care should be exercised to ensure that no contaminated tool or device is
inserted into the borehole. All downhole tools and samplers must be kept off the ground and/or free
from contamination until they are used in the boring.

3.2 HAND AUGERING

Hand augering consists of manually advancing the auger into the soil to collect subsurface soil samples,
generally at depths of 10 ft or less. There are several types of hand augers available (e.g., Iwan, ship,
closed spiral, and open spiral). All these devices are used in much the same way. The auger is attached
to the bottom of a length of steel rods that have a crossbar (handle) at the top. The operator advances
the auger by rotating the crossbar while pressing the auger into the ground. As the auger advances, it
fills with soil. When the auger is filled with soil, the unit is removed from the hole, cleared, and
reinserted. Additional rods are added until the desired depth is reached.

3.2.1 Restrictions and Limitations

The restrictions and limitations for hand augering are:

e The strength of the operator and the quality of the samples required generally limit the use of
hand augers to a depth of less than 10 ft.

e Dense, highly compacted soils or soils with high clay content and/or abundant gravel will
significantly increase the difficulty of hand augering. Loose, dry, sandy, non-compacted soils will
be easier to auger through but are more likely to slough into the hole and may not be retained
in the auger.

e Hand-augured samples should only be collected above (or slightly below) the water table to
avoid cross-contaminating samples and to reduce the likelihood of borehole collapse.

3.2.2 Method for Hand Auger Sampling

The steps for hand-auger sampling are:
1. Complete the preparatory steps for subsurface sampling (Section 3.1).
2. Don PPE as required by the SSHP.
3. Using a decontaminated auger, auger to the desired depth.

4. Place soil cuttings on a length of plastic sheeting spread out next to the boring. Cuttings should
be placed in stratigraphic order to show changes as the boring progresses.

5. After reaching the desired sampling depth, remove the auger from the boring and
decontaminate before re-inserting into the borehole to collect the sample. Alternative sampling
devices may be used to collect the sample.
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Insert the decontaminated auger into the boring and advance until full. If definitive samples are
required for VOC analyses, an auger or slide hammer sampler with a properly positioned
sampling sleeve will be used. The type and material of the sleeve will be specified in the
UFP-QAPP.

Remove auger from borehole and field screen with the method and equipment specified in the
site SAP. (See SOP OESC005B)

Extract sample and place in appropriate containers as specified in the site SAP and as per state
specific requirements. If a liner was used, remove liner from auger/slide hammer and place
aluminum foil on ends (shiny side away from sample), cap and seal both ends of the liner with
Teflon® or silicon tape, and place appropriate label on the liner. (See SOP OESC006B and SOP
OESC010B)

Place sample container (e.g., liner and jar) in re-sealable plastic bag and place bag containing
sample into an insulated cooler with ice. Samples should be maintained at 4 + 2 °C from the time
of collection until received at the laboratory in accordance with project SAP.

Draw a sketch of the sampling location in the field logbook, on field forms, or on a piece of
paper. Note the sample identification number, depth, time of collection, field screening result,
and laboratory analysis requested for the sample in the site sampling logbook or field forms.
(See SOP OESC002A)

Remove contaminated gloves and don fresh gloves for each new sample. Decontaminate
re-used sampling equipment in between each sample. Collect equipment rinsate samples at the
frequency required by the project-specific SAP.

Repeat steps 1 through 10 until sampling is completed.

Dispose of cuttings and disposable equipment as outlined in the site Work Plan.

Plug and abandon completed boreholes as specified in site Work Plan. (See SOP OESC008I.)
Decontaminate all equipment and personnel. (See SOP OESC011A.)

EXCAVATIONS, TRENCHES, AND TEST PITS

The purpose of this section of this SOP is to address soil sampling from excavations such as test pits,
trenches, or similar. This SOP may also apply to the collection of soil samples from naturally-occurring
openings or sloped surfaces such as stream banks, fissures, or slumps. For convenience in this section of
the SOP, the term “excavation” refers to test pits, trenches, soil removal excavations, natural openings
such as slumps, etc. from which a soil sample is to be collected for chemical and geotechnical analyses.

3.3.1

Restrictions and Limitations

The restrictions and limitations of samples from excavations are:

The depths that can be economically reached by test pits/trenches are limited. For sample
depths greater than 15 ft, soil borings are recommended over trenches.
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Large volumes of potentially contaminated material must be handled in excavating and
reclaiming the test pit/trench. All fluids removed from the excavation must be assumed to be
contaminated and must be tested before disposal.

There is always the possibility of catastrophic failure of a wall and the collapse of the trench.

Excavation, Trench, Test Pit Safety Considerations

This SOP does not cover excavation safety in detail; refer to the project specific Accident Prevention Plan

and the

OESC Corporate Safety and Health Manual before implementing sampling in excavations. Some

key provisions are restated here:

All excavation work will be conducted in accordance with Federal OSHA excavation regulations
as described in 29 CFR 1926.651 and Section 25 of EM 385-1-1. All excavations will be inspected
daily for hazardous conditions by an excavation competent person.

Personnel will not enter excavations deeper than 4 ft unless the excavations have been properly
shored or sloped. If it is necessary to enter an excavation deeper than 4 ft, a trench box or other
approved shoring or sloping system will be used to shield the workers from possible cave-ins.
Entering excavations 25 ft or greater in depth will require a shoring system designed and
approved by a registered professional engineer. Ladders will be placed at least every 20 ft along
the length of the excavation to facilitate ingress/egress by the work crews. Personnel in an
excavation will always have oversight from the surface.

Materials, equipment, and stockpiled soil will not be placed closer than 2 ft from the edge of the
excavation and adjacent surface structures will not be undermined while digging. Water will not
be allowed to accumulate in excavations.

The excavation will be barricaded or backfilled when unattended; barriers will be kept in place
to route traffic away from any open excavations.

Other provisions of the Corporate Safety and Health Manual and the site-specific Accident Prevention
Plan and SSHP may apply; review these documents prior to any work in or around excavations.

333
1.

Method for Excavation Sampling

Complete the preparatory steps for subsurface sampling (Section 3.1); complete all necessary
health and safety preparations (atmospheric screening, competent person assessment of
excavation wall stability, provide ingress/egress, etc. in accordance with the site-specific
Accident Prevention Plan).

Don PPE as required by the project-specific SSHP.

The location and depth of the required samples, as well as the sampling equipment, will be
outlined in the SAP.

Find each sample location by measuring from a reference point such as a monument, stake,
building, or excavation corner starting point. For systematic, random, or grid sampling, ensure
sample locations are selected in accordance with the approved SAP. Lay out sampling grid
indicators, such as marked pin flags at specified intervals using, global position system (GPS)
survey equipment may be used to locate and/or survey sampling locations in large excavations.
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5. If possible, collect samples without entering excavations greater than 4 ft deep. During
excavation, soil samples may be collected from the excavator bucket at the surface. A protocol
for sampling soils from an excavator bucket must be defined in the site SAP.

6. Collect sufficient sample material to fill the laboratory-provided sample containers.

7. Place sample container (e.g., liner and jar) in re-sealable plastic bag and place bag containing
sample immediately into an insulated cooler with ice. Samples should be maintained at 4°+ 2°
Celsius (C) from the time of collection until received at the laboratory in accordance with the
project SAP.

8. Record sampling information in the field logbook or sampling forms (if used). Use a to-scale site
plan or draw a sketch of the excavation and record sample locations. Note the sample
identification number, sample elevation or depth from ground surface, time of collection, field
screening result, and laboratory analysis requested for each sample (See SOP OESC002A).

9. Remove contaminated gloves and don fresh gloves for each new sample. Decontaminate re-
used sampling equipment in between each sample. Collect equipment rinsate samples at the
frequency required by the project-specific SAP.

10. Repeat steps 2 through 7 until sampling is completed.
11. Decontaminate all reusable equipment and decontaminate personnel (See SOP OESC011A).

34 SPLIT-SPOON SAMPLING

The split-spoon sampler consists of a threaded steel pipe that is split in two pieces along the axis of the
pipe. A hardened steel driving shoe is screwed onto the downhole end and a threaded head with a
check valve is screwed onto the top. The sampler is driven (per method ASTM D1586/ D1586M-18) into
undisturbed soil. The sampler collects the soil sample in the enclosed tube, which prevents mixing and
cross-contamination of the sample. Soil samples may be collected for geotechnical information and/or
chemical analyses. When done properly, this method will result in samples for screening and definitive
data for all analytes except VOCs. Screening samples for VOC analyses may be collected directly from
the sampler. To obtain definitive samples for VOCs, liner sleeves must be used in the sampler.

34.1 Restrictions and Limitations

The restrictions and limitations for split-spoon sampling are:

e Loose, dry, non-compacted, and/or highly saturated materials may not be retained in the
sampler. This condition may require the use of a basket (sand catcher) or spring retainer in the
cutting shoe of the sampler.

e Soils with a high cobble or rock fragment content may clog the sampler and prevent adequate
collection of sample or result in refusal of sampler.

3.4.2 Method for Split-Spoon Sampling

The steps for split-spoon sampling are:
1. Complete the preparatory steps for subsurface sampling (Section 3.1).

2. Don PPE as required by the site Health and Safety Plan.
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3. Using decontaminated augers, auger to the desired depth.

4. Place drill cuttings on plastic sheeting spread next to the boring or handle as specified in the site
Work Plan.

5. Upon reaching the desired sampling depth, attach a decontaminated split spoon to the sampling
rods and insert into boring. If definitive analyses are required for VOCs, a split spoon with properly
positioned sampling liners will be used. The type and material of the liners will be specified in the
SAP.

6. Position the drive hammer on the sampling rods and lightly tap the rods to seat the sampler.

7. Drive the sampler in accordance with ASTM Method D1586/D1586M-18 (i.e., a 140-lb hammer is
repeatedly dropped 30 in. while counting the number of blows required to drive the sampler each
6-in. interval). Cease driving when the sampler is full, or when 50 blows of the hammer have moved
the sampler less than 1 inch.

8. Remove the split spoon from the boring. Carefully open the split spoon and immediately field screen
the sample with the equipment specified in the site SAP. Collect VOC samples first following SAP
specified procedures. Extract the sample and place it in appropriate containers, as specified in the
site SAP.

9. Immediately after collection, place sample containers in re-sealable plastic bags and place bags
containing samples into an insulated cooler. Samples should be maintained less than or equal to 6
°C from the time of collection until received at the laboratory in accordance with project SAP.
Samples should never be frozen.

10. Note the sample identification number, depth, time of collection, field screening result, lithological
description, and laboratory analyses requested for the samples in the site sampling logbook.

11. Remove contaminated gloves and don fresh gloves for each new sample. Decontaminate re-used
sampling equipment in between each sample. Collect equipment rinsate samples at the frequency
required by the project-specific SAP.

12. Repeat steps 3 through 11 until total required depth is reached.

13. Remove the augers from the boring.

14. Dispose of cuttings and disposable equipment as outlined in the site Work Plan.

15. Plug and abandon borehole as specified in the site Work Plan (See SOP OESCO08I).

16. Decontaminate all equipment and personnel (See SOP OESC011A).

3.5 THIN-WALLED SAMPLER

The thin-walled sampler (also known as a Shelby tube) consists of a one-piece hollow steel tube that is

usually 2 to 5 in. in diameter and from 1 to 3 ft in length. The thin-walled sampler is mechanically

pu

shed or driven (ASTM Method D1587/D1587M-15) into undisturbed soil. The sampler collects a

column of relatively undisturbed soil in the tube. This method generally is used to collect samples for
geotechnical information, but it can also be used to collect soil for chemical analyses. When done
properly, this method will result in samples for screening and definitive analyses for all analytes.
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Screening samples for VOC analyses may be collected directly from the sampler in the field. For
definitive VOC samples, the entire sampler must be properly sealed and sent to the laboratory.

3.5.1 Restrictions and Limitations

The restrictions and limitations for thin-walled sampling are:

e Loose, dry, non-compacted, and/or highly saturated materials may not be retained in the
sampler.

e Soils with significant cobble or rock fragment content may clog or damage the sampler or cause
refusal of sampler.

e It can be difficult or impossible to properly extrude soils from the sampler on-site. When
samples are needed for chemical analyses, another sampling device should be used.

3.5.2 Method for Using the Thin-Wall Sampler

The steps for using the thin wall sampler are:

1.
2.
3.

10.

Complete the preparatory steps for subsurface sampling (Section 3.1).

Don PPE as required by the site Health and Safety Plan.

Using decontaminated augers, auger to the desired depth.

Place drill cuttings on plastic sheeting or handle as specified in the site Work Plan.

After reaching the desired sampling depth, attach a decontaminated thin wall sampler to the
sampling head and screw onto the sampling rods. Insert the sampler into the boring.

Position the drill head (ram) on the sampling rods and, using the rig hydraulics, push the sampler to
the required depth (i.e., fill the tube) or until refusal. A smooth, sustained push will generally yield
the best sample. If the rig hydraulics cannot push the tube, it can be driven using the drive hammer.
The weight of the hammer, height of drop, and number of blows should be recorded in the field
logbook (See SOP OESC002A).

Twist the drill rods clockwise to break loose the sample. Withdraw the sampler from the boring.
Detach the sampler from the sample rods and remove the tube from the sampling head.

For geotechnical analyses, trim off excess soil from either end of the tube until it is at least flush
with the rim of the tube. Cap and seal both ends of the tube and mark the "up" end. The sealed tube
should be handled carefully to minimize vibration or impacts and should be transported to the
laboratory in the upright position.

If geotechnical analyses are not desired, the sample may be extruded from the tube on-site, field
screened, and placed in appropriate containers. The VOC screening sample must be collected first
and as soon after extruding the soil from the container as possible. Proceed to fill the other
containers as necessary. Immediately after collection, place sample containers in re-sealable plastic
bags and place bags containing samples into an insulated cooler. Samples should be maintained at
4°+ 2°C from the time of collection until received at the laboratory in accordance with project SAP.
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11. Note the sample identification number, depth, time of collection, field screening result, lithological
description (if known), and laboratory analyses requested for the samples in the site sampling
logbook (See SOP OESC002A).

12. Remove contaminated gloves and don fresh gloves for each new sample. Decontaminate re-used
sampling equipment in between each sample. Collect equipment rinsate samples at the frequency
required by the project-specific SAP.

13. Repeat steps 2 through 11 until total required depth is reached.

14. Remove the augers from the boring.

15. Dispose of cuttings and disposable equipment as outlined in the site Work Plan.
16. Plug and abandon borehole as specified in the site Work Plan (See SOP OESC008I).
17. Decontaminate all equipment and personnel (See SOP OESC011A)

3.6 DIRECT PUSH SOIL SAMPLING

This section of the SOP provides information on subsurface soil sampling using DPT. This section is based
in part on ASTM D6282/D6282M-14 Standard Guide for Direct Push Soil Sampling for Environmental Site
Characterizations. OESC’s SOP OESCOQ7E provides more information on all the various sampling
methods available using direct-push sampling techniques.

DPT rigs advance a hollow sampling probe into the subsurface by applying static pressure (relying on
vehicle weight), percussion, vibration, or any combination thereof, to the above ground portion of the
sampler. Extensions are added to the probe system until the sampler has been advanced to the desired
sampling depth. The sampler is recovered from the borehole and the sample removed from the
sampler. The sampler is cleaned and the procedure repeated for the next desired sampling interval.
Sampling can be continuous for full depth borehole logging or incremental for specific interval sampling.
Samplers used can be protected type for controlled specimen gathering or unprotected for general soil
specimen.

3.6.1 Restrictions and Limitations

The restrictions and limitations for direct-push sampling are:

e The standard 1-inch diameter soil probe sampler can collect only 100 grams of soil. Larger
diameter cores (e.g., the Geoprobe Macro-Core® system) are available. If large sample volumes
are required, two (or more) DPT holes may have to be drilled and sampled.

e Different DPT rigs have different depth capabilities; the project data quality objectives (for
sample depth and considering anticipated soil types) must be considered when selecting the
appropriate DPT rig.

e DPT is not appropriate for sampling in consolidated materials (rock, weathered rock, cemented
soils), highly compacted soils (heavy clays), gravelly soils (unconsolidated tills, alluvium) that
prevent penetration of the sampler. Additionally, sticky wet soils (saturated “fat” clays) may be
penetrable, but create friction that prevents efficient extraction of the probe.
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3.6.2 Method for Direct-Push Sampling

The steps for direct-push subsurface soil sampling are:

1.
2.

10.

11.

12.

13.

Complete the preparatory steps for subsurface sampling (Section 3.1).
Don PPE as required by the SSHP.

Attach a decontaminated sampler to the lead probe rod. For definitive samples for VOC analyses,
the large-bore sampler must be used (the large-bore sampler allows the use of liner sleeves). A
12-in. probe rod is recommended to start the standard 24-in. and large-bore samplers.

Drive or push the sampler to the desired depth. Some soil conditions may warrant using a
retractable or solid drive point to pre-probe the hole to the desired depth. Note: Do not attempt to
drive the sampler into bedrock or other impenetrable layer.

After reaching the desired sampling depth, remove the drive cap and lower extension rods into the
inside diameter of the probe rods using couplers to join the rods.

Disengage the stop-pin from the drive head with the extension rods.
Remove the extension rods and attached stop-pin from the probe rods.

If the top of the probe rod is already in the lowest driving position, attach another probe rod before
driving. Replace the drive cap onto the top probe rod.

Mark the top probe rod with a marker or tape at the appropriate distance above the ground surface

(allow 24 in. for the large-bore sampler). Drive the probe rods and sampler the designated distance.

Be careful not to over-drive the sampler, which would compact the soil sample in the tube and make
sample extrusion difficult.

Extract the probe rods from the hole and recover the sampler. Examine the sampler to confirm that
a sample has been recovered.

When using the standard sampler, extrude the soil from the sampler, field screen as specified in the
site SAP, and place in appropriate, labeled containers. This method yields both screening and
definitive samples for all analytes except VOCs. This method yields screening samples for VOCs.
When using the large-bore sampler, remove the cutting shoe and withdraw the sample sleeves.
Immediately field screen the sleeves as specified in the site SAP. Place aluminum foil on ends of
sample, cap and seal both ends of the sleeves with Teflon or silicon tape (the sleeve for VOC
analyses first) and label appropriately. This method yields screening and definitive samples for all
analytes.

Place sample containers (e.g., liners and jars) in re-sealable plastic bags and place bags containing
samples into an insulated cooler with ice. Samples should be maintained at 4° + 2° C from the time
of collection until received at the laboratory. (See SOP OESC010A.)

Note the sample identification number, depth, time of collection, field screening result, and
laboratory analysis requested for the sample in the site sampling logbook. (See SOP OESC002A).
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14. Remove contaminated gloves and don fresh gloves for each new sample. Decontaminate re-used
sampling equipment in between each sample. Collect equipment rinsate samples at the frequency
required by the project-specific SAP.

15. Repeat steps 1 through 14 until sampling is completed.

16. Plug and abandon borehole as specified in the site Work Plan. (See SOP OESC008I.)
17. Dispose of non-salvageable equipment as outlined in the site Work Plan.

18. Decontaminate all equipment and personnel. (See SOP OESC011A.)

3.7 CONTINUOUS CORE SAMPLER

The continuous core sampler is a steel tube that may be split in half and held together by threaded
collars or may be in one piece. The sampler is usually 5 or 10 ft in length with a 3- to 5-in. diameter. The
device may be driven ahead of hollow-stem augers or advanced into the soil by vibration and/or rotary
action.

3.7.1 Restrictions and Limitations

The restrictions and limitations for using the continuous core sampler are:

e Loose dry, non-compacted and/or highly saturated loose organic materials may not be retained
in the sampler or may break apart when extruded from the sampler.

e Gravelly soils may prevent adequate recovery of sample or cause refusal of the sampler.

e Dense and/or highly compacted soils may be difficult to extrude from the sampler. A split-spoon
sampler with sleeves is a better choice if highly compact soils may be encountered and VOC
samples are needed

3.7.2 Continuous Core Sampler Methodology

The steps for continuous core sampling are:
1. Complete the preparatory steps for subsurface sampling (Section 3.1).
2. Don PPE as required by the SSHP.

3. Using the approved drilling method and a decontaminated continuous core sampler, advance to the
desired depth.

4. After reaching the desired sampling depth, remove the sampler from the boring and extrude the
sample into a holding tray. It may also be desirable to extrude the sample into a clear, re-sealable
plastic bag as it is being placed in the holding tray.

5. Select the desired sampling point on the core. Lightly scrape the core with a decontaminated
stainless-steel scoop or spoon to remove surface soil and place samples into the appropriate
containers. This method yields screening and definitive samples for all analytes except VOCs. This
method yields screening samples for VOCs. If definitive samples are required for VOC analyses, a
2-in.-diameter, 4-in.-long stainless-steel or brass sleeves should be driven into the core at the
desired sampling point. The length of the sampling sleeve should be equal to or smaller than the
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diameter of the core to ensure that no headspace exists in the VOC sample. The sleeve can then be
extracted and immediately capped and sealed.

6. Place sample containers (e.g., liners and jars) in re-sealable plastic bags and place bags containing
samples into an insulated cooler with ice. Samples should be maintained at 4° + 2° C from the time
of collection until received at the laboratory. (See SOP OESCO10A.)

7. Note the sample identification number, depth, time of collection, field screening result, and
laboratory analysis requested for the sample in the site sampling logbook. (See SOP OESC002A.)

8. Remove contaminated gloves and don fresh gloves for each new sample. Decontaminate re-used
sampling equipment in between each sample. Collect equipment rinsate samples at the frequency
required by the project-specific SAP.

9. Repeat steps 3 through 8 until sampling is completed.

10. Plug and abandon borehole as specified in the site Work Plan. (See SOP OESC008I.)
11. Dispose of cuttings and non-salvageable equipment as outlined in the site Work Plan.
12. Decontaminate all equipment and personnel. (See SOP OESC011A.)

3.8 COLLECTION AND HOMOGENIZATION OF COMPOSITE SAMPLES

Composite samples consist of a series of discrete grab samples that are mixed together to characterize
the average composition of a given material. The discrete samples used to make up a composite sample
are of equal volume and are collected in an identical fashion. There are two basic types of composite soil
samples: areal and vertical. Areal composites are collected from individual grab samples from the same
horizontal strata or depth; vertical composites are collected from individual grab samples from within a
single vertical profile (i.e., one borehole).

It is important that a composite sample be truly representative of the various sample locations or
intervals making up the composite. Therefore, proper homogenization techniques should be followed to
generate a composite sample. In addition, the equipment used to composite the sample must not affect
the sample quality. A stainless-steel bowl and stainless steel or Teflon® or polytetrafluoroethylene
(PFTE) spoon, properly decontaminated (SOP OESC011A), are typically used for field compositing of soil
samples.

These steps must be followed when compositing soil samples.

1. Determine where composite sample(s) will be obtained as indicated in the site-specific SAP or
comparable plan document.

2. VOC and, in some cases, semivolatile organic compound samples must be collected and contained
immediately as discrete samples and, therefore, cannot be composited directly. An alternative
approach is to composite known volume discrete VOC sample increments into a pre-measured
volume of extractant fluid (e.g., methane) in a single container. The site-specific SAP will detail the
procedures for this approach.

3. Obtain samples by the methods outlined in this SOP.
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4. For split-spoon or Shelby-tube or other cores methods from a specified depth or range of depths,
extract or extrude the sample from the split spoon or Shelby tube onto a stainless-steel tray or bowl.

5. For hand-auger samples: The sample is acquired directly from the withdrawn auger by using a clean
stainless steel or PFTE spatula or spoon. Extract or extrude the sample from the hand auger onto a
clean stainless-steel tray or bowl.

6. Divide the soil in the sample tray or bowl into quarters. Each quarter is mixed separately and then all
quarters are mixed together into the center of the pan, using a clean stainless steel or PFTE spatula
or spoon. Follow this procedure several times until the sample is thoroughly mixed. The extent of
mixing will depend on the nature of the material and should be done to achieve a consistent
(homogenous) physical appearance (texture, color, moisture level, etc.) prior to filling sample
containers.

7. Once mixing is completed, divide the sample material in half and fill containers by scooping sample
material alternately from each half. Transfer subsamples of the composited sample into the
appropriate sample containers. Seal, wipe clean, and label sample containers. Use the same care in
handling these samples as that used for other samples from the site.

8. Note on the chain-of-custody form that the sample is a composite. Record homogenization
procedures on the sample log form or in the field notebook. Photographs before and after sample
homogenization may be helpful documentation.

3.8.1 Field Quality Control Samples
The type and frequency of samples should be identified in the site-specific SAP. Field quality control
samples are designed to evaluate if cross-contamination has occurred. Quality control (QC) samples may

include trip blanks, equipment blanks, field duplicates, and field reagent blanks, per the project-specific
SAP.
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1.0 SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) describes equipment and procedures for accurate
measurement and recording of fluid levels in wells. Fluid levels in wells consist of groundwater from
static or dynamic conditions or contamination such as free product.

2.0

GENERAL PRACTICES FOR FLUID LEVEL MEASUREMENTS

General practices for fluid level measurements are described in these steps:

Review and follow health and safety requirements in the Health and Safety Plan (Section 3.0).
Identify or determine the established reference point for each well (Section 4.0)

Collect fluid level measurements by following the procedures for the selected measuring
equipment: electric water level indicator, pressure transducer with data logger or oil/water
interface probe (Section 5.0). Selection of the proper equipment (and special procedures) will
depend on the objectives of the fluid level measurements and local hydrogeologic conditions of
where they are collected.

Record fluid level measurement data for each well in a field logbook (Section 6.0). Repeat the
collection of fluid measurements at well locations that appear to be inconsistent or substantially
different from prior data. This may be necessary if there is uncertainty about the reason(s) for
the variation. As a standard of good practice, if two measurements of static water level made
within a few minutes do not agree within about 0.01 or 0.02 foot in observation wells having a
depth to water of less than 200 feet, continue to measure until the reason for the lack of
agreement is determined or until the results are shown to be reliable (EPA, 1989).

Decontaminate the measuring equipment after collecting fluid level measurements from each
well (Section 7.0).

Each of these steps is described in detail in the following sections.

3.0

1.

HEALTH & SAFETY REQUIREMENTS

Review the Health and Safety Plan (HASP) prior to mobilizing to the field and be aware of
potential hazards of working around wells, well vaults, and contaminated media. Implement
controls in the HASP to eliminate or minimize the risk of injury from the hazards.

Monitor well head vapors and volatiles in the breathing zone with a gas detector at the well if it
required by the HASP. Perform monitoring after opening the well lid and prior to measuring
water levels.

Wear personal protective equipment (PPE) specified in the HASP for groundwater level
measurement activities, such as chemically-resistant disposable gloves, steel-toed boots, hard
hats, safety glasses and safety vests.

Dispose or decontaminate PPE, materials, tools at each well to confine the contamination to the
well and prevent cross-contamination between wells. Change disposable gloves after measuring
the groundwater level at each well.
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5. Collect groundwater level measurements in the order of the least contaminated well to the
most contaminated well, to reduce the possibility of cross-contamination between wells. Review
historical concentrations of contaminants at each well to determine the order of wells to collect
the measurements.

4.0 REFERENCE POINT DETERMINATION

Fluid level should be collected relative to an established reference point. Follow these steps to confirm
or establish and document the reference point for each well:

1. Review project site information to confirm if the reference point for each well has been
surveyed or established. An established reference point should be tied in with the NAVD88
(North American Vertical Datum of 1988) or a local datum.

2. Notch or permanently mark the top of casing on the north side of the well casing if the well does
not have a marked or surveyed reference point.

3. Document the new reference point for well in the field records and notify the Project Manager,
who will determine if or when they need to be surveyed for vertical elevation.

5.0 FLUID LEVEL MEASUREMENT EQUIPMENT PROCEDURES

This section describes the procedures for the most common equipment used for fluid level
measurements: electrical water level meter, pressure transducer with data logger and oil/water
interface probe. The manufacturer’s operating instructions for each equipment should also be reviewed
and followed.

Note: Devices used to measure groundwater levels should be verified annually against a National
Institute of Standards and Technology (NIST) traceable measuring tape. These devices should check to
within 0.01 feet per 10 feet of length with an allowable error of 0.03 feet in the first 30 feet. Before each
use, these devices should be prepared according to the manufacturer’s instructions (if appropriate) and
checked for obvious damage (EPA, 2020).

5.1 ELECTRICAL WATER LEVEL METER

A battery-supplied electrical water level meter consists of an electrode suspended by a spool of
insulated wires. An ammeter, indicator light, or audible signal is used to indicate when the electrode
touches the fluid surface. Other sounding methods using older technologies are not covered in this SOP.

The procedures for the electrical water level meter are as follows:
e Check batteries on the meter with the battery indicator test button prior to going to the field.

The test button should have an audible sound when pressed and battery life is sufficient. Have
backup batteries on hand.

e Turn power switch to "on" and test battery by pressing the battery indicator test button and
confirming an audible sound is heard.

e Lower the probe into the well until a sharp deflection is noted on the meter, the indicator light is
illuminated, or the audible tone is activated. You may have to adjust the sensitivity of the probe.
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o Verify that the electrode is functioning properly and indicating the water surface at the same
depth each time by moving the probe up and down several times. Try to keep tape away from
well casing as moisture that accumulates on the casing can cause the tape to stick to the casing
and falsely trigger the electrode.

e Hold probe cable or tape at the reference point location on the well pipe at the exact depth
where probe indicates the water surface. Record the reading at the reference point to the
nearest 0.01 foot.

If the depth of the well needs to be measured, follow these steps:

e Lower the probe until a definite decrease in cable tension indicates the bottom of the well (turn
power to “off” to avoid signal sounding during total depth measurement). Retract the cable
slightly to remove slack and ensure total depth is measured from the reference point.

o Verify bottom depth by repeatedly lowering and slowly retrieving the probe cable just until you
“feel” the bottom. You should also be able distinguish a soft bottom versus a hard bottom with
the probe. A soft bottom indicates the presence of silt (make a note of it in field logbook and/or
field form). Most instruments have the sensor at the bottom of the probe so the depth reading is
accurate without adjustment.

e Hold the probe cable at the measuring reference point on the well pipe at the exact depth where
the probe indicates well bottom. Record the reading to the nearest 0.01 foot.

e Remove the probe from the well and decontaminate in accordance with project-specific
procedures, health and safety requirements and/or standard operating procedures (see SOP No.
OESC 011A, “Sampling Equipment Decontamination Procedures”).

5.2 PRESSURE TRANSDUCERS AND DATA LOGGERS

Pressure transducers are used to collect continuous or periodic water level data in wells as part of an
aquifer pumping test for long term monitoring of aquifers or surface water bodies or for a controlled
field experiment requiring hydrologic monitoring. Pressure transducers may have built-in data loggers or
be connected to a dedicated data logger. Check with the manufacturer for equipment specifications and
setups.

Note: pressure transducers may be “open cable” (automatically corrects for barometric pressure), or
standard (requires separate collection of barometric pressure data and later normalization of hydraulic
and barometric pressure data sets).

5.2.1 Equipment List

The following equipment is normally required for water level measurements using pressure transducers
and data loggers. Have these equipment available for use.

e Manual water level indicator, pressure transducers sized for the well diameter, and data
logger(s).

e Decontamination equipment.

e Equipment to shelter the data logger (if surface mounted).
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Portable computer (lap top, hand-held) and data storage device.

Power source for electronic devices.

Communication cables for data linking (if not built into transducer/data logger).
Stopwatch (if required).

Field logbook or field forms.

Recording barometer and recording tide gauge (if required by conditions).
Site-specific sampling plan.

Operations Manual for data logger and/or pressure transducers.

Hand-held radios and/or cellular telephones.

Practice for Continuous Recording using Transducers

General procedures, pre-test and post-test activities and the specific activities for the test are outlined
below. Consult with the transducer/data logger user manual and your site-specific work plan for site
specific procedures.

5.2.2.1 Pre-Test/Post-Test Activities

1.

Decontaminate downhole equipment (e.g., pressure transducers and water level monitoring
devices) before and after use as per SOP OESC 011A.

Check manufacturer’s specifications regarding site contaminants and concentrations to
ensure the downhole equipment can withstand exposure to these substances while
submerged in the wells fluid.

Calibrate and test pressure transducers and data loggers before using them for fluid level
measurement and data-logging.

a. Runaninherent self-test program of the unit to test the operational integrity and
configuration of the data logger. Pressure transducers are calibrated by the
manufacturer prior to shipment.

b. Check the depth readings of the pressure transducers and data loggers by placing the
pressure transducer below the water table at a known depth and taking a reading,
moving the pressure transducer up or down a measured distance and taking another
reading. During the field check of factory calibration, the expected water level must
match the transducer-recorded water level within less than one percent.

c. Record all testing information in the field logbook or field form. If the transducer does
not appear to be recording properly, return the equipment to the manufacturer or
equipment rental company for replacement.

Record the serial numbers of each pressure transducer and well to which they are assigned
that will be used in for the entire test duration.
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5. Set up the pressure transducer in accordance with the manufacturer’s operations manual.
Most transducers can be pre-programmed with the well’s reference elevation, well name,

time of measurements, time between measurements, averaging methods, etc.

6. Synchronize time recording devices for all pressure transducers to a master clock before the
test.

7. Collect fluid levels measurements in the wells manually, e.g., with electric sound level
meter, and record in the field logbook immediately before placing the transducers in the
wells and before beginning a test.

5.2.2.2 General Procedures

e Lower pressure transducer gently down the well and install below the lowest anticipated change
in water level, but not so low that the range of the transducer might be exceeded at the highest
anticipated change in level.

e Secure pressure transducer in place and allow stabilization for approximately one hour prior to
initiating programmed data collection to ensure measurement accuracy.

e Download and review data from the automatic data recorder periodically within the test
duration.

e Conduct manual water level readings periodically throughout the test and record readings and
time collected. Manual water level measurements are usually required to provide periodic
backup data the event of data logger or transducer failure and quality assurance/quality control
(QA/QC) data. Manual water level readings may disturb the water column and should be
recorded and referenced in conjunction with the reading collected by the data logger.

5.3 FREE PRODUCT INTERFACE PROBE

Free product interface probes use a battery-operated oil/water interface probe that operates similarly
to an electric water level meter. However, the probe will have a sensor for non-water liquids with an
audible sound distinct from the audible sound for water.

Light non-aqueous phase liquid (LNAPL) floating on the water table may be present in a well. Dense non-
aqueous phase liquid (DNAPL) sink through water and may be present in the bottom of a well. LNAPL or
DNAPL also may be referred to as immiscible fluid or free product. Free product levels are measured
using an oil/water interface probe with the following procedures:

e Lower the oil/water interface probe into the well casing until the point of contact with water or
immiscible fluids. When the interface probe is in contact with immiscible fluids, a solid audible
tone is activated.

e Slowly move the probe up and down several times to get the exact depth measurement at the
top of the immiscible fluid. The interface between water and immiscible fluid will be determined
when an oscillating audible tone is activated.

e Record both readings on the field form or in field logbook. Record any audible signal, despite
measureable free product thickness. The probe may be detecting “sheen” levels of product.
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5.4 NON-STRETCHING TAPE

Use non-stretching tapes only. Water level measurement devices should be accurate to = 0.01 foot.

6.0 DATA REPORTING

All water level field data shall be entered in field logbooks and/or on the appropriate field form and will
include the following information:

e Date of measure (at top of page)

e Time water level is measured at each well

e Weather conditions, especially significant changes in atmospheric pressure
e Station location (monitoring well or piezometer identification)

e Serial number of measurement or recording device(s); if more than one device is used,
indicate which device is used for each measurement.

e Comments regarding well condition (surface completion integrity, etc.)
e Measuring reference point, usually top of casing at marked location or north on casing
e Depth to product (if present), to nearest 0.01 foot

e Depth to water, to nearest 0.01 foot, and

Depth to bottom of well, to nearest 0.01 foot.

7.0 DECONTAMINATION

Decontaminate equipment used for measure fluid levels before and after use and between collecting
water level measurements at different wells.

e Follow decontamination procedures in accordance with project-specific procedures, HASP and/or
Equipment Decontamination Procedures in SOP OESC 011A.

e Use only an approved cleaning solvent (e.g., isopropanol) for removal of product from the
interface probe. Refer to the operating manual for the equipment.

e Perform thorough decontamination of the interface probe to decrease the likelihood of cross
contamination between well locations.

8.0 SPECIAL CONSIDERATIONS FOR WATER LEVEL MEASUREMENTS

Site-specific procedures will depend on project objectives and local hydrogeologic conditions. Measure
water levels according to the following conditions.

Static groundwater level measurements under non-pumping conditions:

Oneida ESC Group





=% ESC Group

i SOP No. OESC 008E

Jl I _ Revision 10

Date: December 21, 2020
Page 8 of 8

Collect ground-level measurements for wells within a single 12-hour period if the wells will be

used to define a potentiometric surface. Groundwater elevations can change rapidly in response
to various environmental conditions.

Static ground level measurements during groundwater sampling:

Collect water level measurements prior to purging particularly for the low-flow sampling method
(see SOP OESC 008F, “Monitoring Well Sampling”).

Collect water level and total depth measurements with the water level indicator (Section 6.0) to
calculate the volume of static water within the well. Static water volume will be used to estimate
the total volume of water to be purged prior to sample collection and to establish when a well
has fully recharged following purging.

Water level measurements during well construction and well development:

Measure water levels in the borehole before well construction to determine placement of the
well screen (verify with water level measurements in other nearby wells).

Measure water levels immediately following well construction and prior to development to
ensure the presence of groundwater.

Measure water levels periodically during over-pumping (well development) to collect data for
well performance evaluation (see SOP OESC 008D, “Monitoring and Extraction Well Installation
and Development”).

Collect groundwater level measurements a minimum of 12 hours after the completion of well
development activities to ensure that static water levels have been reached.

The elevation (hydraulic head) data are then contoured on a to-scale base map to illustrate the
potentiometric surface (distribution of hydraulic head) of the aquifer.

Groundwater level measurements with wells under vacuum:

9.0

Wells sealed with vacuum caps must sit open before collecting water level measurements. The
well level in should equilibrate to atmospheric pressure. Note: wells in tight formations under
confining conditions can build up considerable air pressure within the well casing. Remove
vacuum-seal caps with caution.

REFERENCES

U.S. Environmental Protection Agency, Superfund Groundwater Issue: Accuracy of Depth to Water

Measurements. EPA/540/4-89/002. March 1989.

U.S. Environmental Protection Agency, Groundwater Level and Well Depth Measurement. LSASDPROC-

105-R4. May 15 2020.
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1.0 PURPOSE AND LIMITATIONS

The purpose of groundwater sampling is to produce groundwater quality data that is representative of
the current groundwater conditions in specified volume of an aquifer (United States Environmental
Protection Agency [USEPA] 2002). To ensure that this objective is achieved, sampling equipment,
sampling methods, and sample handling procedures should not alter the chemistry of the groundwater.

This standard operating practice (SOP) addresses the supplies, equipment, and procedures used to
purge wells and collect groundwater samples for chemical and natural attenuation parameters. A
consistently implemented groundwater sampling procedure will facilitate data comparability between
different sampling events. However, in all cases, the methods, equipment, and procedures in this SOP
should be tailored to site-specific conditions and project data quality objectives.

The procedures in this SOP apply to permanent monitoring wells but may be used for sampling
temporary wells, extraction wells, and other types of wells with appropriate modifications. This SOP
addresses procedures for collection of aqueous samples only. Procedures for collection of light or dense
non-aqueous phase liquids (LNAPL or DNAPL) samples or collection of aqueous samples when LNAPL or
DNAPL are present in a well are not discussed.

1.1 PFAS SAMPLING CONSIDERATIONS

Per- and polyfluoroalkyl substances (PFAS), formerly referred to as perfluorinated compounds (PFC), are
a class of manufactured compounds that are extensively used to make everyday items more resistant to
stains, grease, and water. These chemicals have been used in a variety of industrial, commercial, and
consumer products. Some of these products could be present and/or used during a routine sampling
event, such as in plastic bags, bottles, waterproof clothing, detergents, and waterproof pens, and paper.
The use of these products could possibly contaminate the samples during sample collection (including
preparing the sampling site, actual sample collection, decontamination, and shipment).

The probability of false positives is relatively high during PFAS sample collection due to the potential for
many sources of cross-contamination, combined with low laboratory detection limits (nanograms per
liter, ng/L; or parts per trillion, ppt), and as such, care must be taken in the design and implementation
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of a PFAS sampling program. If sediment samples will be collected and analyzed for PFAS, please refer to
SOP Addendum No. 1 for guidelines, procedures and protocols to avoid sample contamination from
outside sources.

2.0 SAMPLING PREPARATIONS

2.1 DOCUMENT AND INFORMATION REVIEW

Prior to obtaining equipment and supplies, review site-specific plans and historical information. The
entire project team, including: field personnel, the project-designated Quality Assurance Officer (QAO)
and Project Manager (PM) must review:

e Site-specific Safety and Health Plan (SSHP), Safety Data Sheets (SDS), and other safety related
information. Consider what personal protective equipment (PPE) is necessary and what
decontamination procedures must be followed.

e Sampling objectives and procedures specified in the Sampling and Analysis Plan (SAP) (or
equivalent work plan document). The SAP will include the data quality objectives, sample
analyses, and quality assurance project plan among other information. The SAP must be
reviewed and understood by the sampling team — including the PM, QAO, and field personnel —
prior to the sampling event.

e Historical sampling data (if available) and well information including location, depth,
construction, and recharge rates. Determine the order of well sampling so that the least
contaminated wells at the site will be sampled first, progressing to the most contaminated wells
last.

e Monitoring well construction logs and available water level data for all wells to be sampled to
evaluate the conditions that will be encountered and the approximate volume of water to be
purged.

e Sample container requirements, preservatives, holding times, etc. so you are prepared for
collection, preservation, and shipping of samples. Consider where to collect Quality Control (QC)
samples such as duplicates, matrix spike (MS), and matrix spike duplicate (MSD) samples.

e Department of Transportation (DOT) hazardous material sampling requirements that may apply
to chemical reagents, calibration supplies, and/or samples that contain reportable quantities of
hazardous substances.

2.2 ORDER EQUIPMENT AND SUPPLIES

Use the attached equipment and supplies checklist (or a project-specific checklist) as a guide when
preparing for a groundwater sampling event. Prepare purchase requisitions and place orders for the
following at least 10 days before the sampling event:

e All necessary sampling equipment and expendable supplies.

e Decontamination supplies; spill response supplies (if necessary)

e Appropriate purge and decontamination water containment vessels (plastic or steel drums, poly
tanks, etc.).

e Sample bottles from the laboratory including sufficient bottles for blanks, duplicates, MS/MSD,
and extras to cover breakage.
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e Deionized (DI) water for equipment blanks from the laboratory or an appropriate vendor. Check
the SAP or Quality Assurance Project Plan (QAPP) for the grade of DI water that is required for
the project; typically Oneida ESC Group (OESC) clients require Type Il reagent grade water or DI
water.

2.3 PRE-SAMPLING FIELD ACTIVITIES

231 Check Equipment and Supplies

Inspect and check all equipment and supplies prior to beginning sampling.

e Check the sample container set :

0 The QAO must inspect the sample container set to verify that necessary bottles,
preservatives, and blanks have been provided, and they match the requirements specified in
the project SAP.

0 The field sampling team must also review the SAP and inspect the bottle order to verify the
contents match project requirements.

0 The PM must document by signature that all necessary sampling supplies have been
provided to satisfy the data quality objectives of the sampling event.

e Inspect sampling equipment to confirm it is functional and in good repair. Keep contact
information for suppliers of rented equipment. Document equipment repair/maintenance in the
field logbook.

e Check expendable field supplies to verify there are adequate quantities for the entire event.

e Check chemical reagents required for decontamination, sample collection, and sample
preservation. Verify that field instrument calibration standards are not expired.

2.3.2 Wellhead Safety Check

Check the well head for the presence of volatile chemicals or gases with an organic vapor analyzer
(photoionization detector) or similar as required by the SSHP immediately after removing the well cap.
Follow SSHP requirements and procedures for vapor monitoring in the breathing zone during sampling.

233 Well Gauging and Inspection

Inspect wells to be gauged and/or sampled to evaluate the condition of surface casings, surface seals,
well identification, and condition of the casing. Compare the well construction to as-built information,
including total well depth. The general condition of the wells and conditions that could affect water level
data or sample integrity must be noted in the field logbook and/or sampling forms. If the observed well
conditions indicate that data obtained from the well could be comprised, notify the OESC PM who will
determine if the well should be sampled.

Measure water levels following the procedures in SOP OESC 008E, “Fluid Level Measurement in Wells”.
Water levels should be measured in each of the wells prior to purging or sampling to obtain accurate
water level data. Measure and record all data prior to insertion of purging or sampling equipment.
Contact the OESC PM for further instruction if unanticipated non-aqueous phase liquids (NAPL) is
encountered in a well.
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Measure the total depth of each well in accordance with procedures defined in SOP OESC O08E unless
otherwise specified in a site-specific sampling plan. The measurement will be used in the calculation of
the volume of water standing in the well casing. Additionally, comparison of the measured depth to
bottom and the well construction log may indicate the presence of sediment on the bottom of the well.

If depth-to-water measurements indicate the following, representative sample is not possible, and the
project manager should be informed:

e water is present in the well sump below the screened interval (the well should be annotated on
the field log as “dry” on the gauging log);

e |ess than 1 foot of water is present in the well, collection of a representative sample is not
possible (the well should be annotated on the field log as “dry” on the gauging log); or

If the top of the water column is above the screened interval (the well should be identified as
“submerged screen” on the gauging log in this case). In this case, the pump inlet should be placed within
the screened interval.

2.34 Estimate Well Volume

Low-flow sampling procedures rely on water quality parameter stabilization to determine when to
collect sample (see Section 3.4). However, other sampling methods may require removal of specific well
(either borehole or casing) volumes, in which case you need to calculate the purge volume.

Both water in the well and water in the saturated sand pack should be considered when determining the
borehole volume of water in a well; the following formula may be used:

Vrotal = Vwell + Viilter pack

Vweu = 7.48Tlf*|’11*R12

Viiter = 7.481*h,*(R2?-R1%)*0.30

Viotal = 7.481*{(h1R:2) + 0.30*h,[(R22— R:%]}

Plan view of well casing and annulus, where:

e R;isthe radius of the well casing in feet;

e R isthe radius of the borehole in feet;

e h;is the height of the water column inside the well casing; and
e h;is the height of the water column inside the filter pack

e 7.48 s the conversion factor to calculate gallons per cubic foot (ft)
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If the water table is at the height of the top of the filter pack, hi = hy; if the water table is higher than the
top of the filter pack, h; >h,; and if the water table is lower than the top of the filter pack then hi<h,.

To calculate a casing volume of water, use R1=R;, or R>-R1=0.

3.0 LOW-FLOW GROUNDWATER SAMPLING PROCEDURES

3.1 METHOD SUMMARY

The goal of low-flow groundwater sampling is to collect representative groundwater samples and
geochemical data from a well while minimizing investigative-derived waste (IDW). Low flow sampling is
accomplished by purging a well at the lowest sustainable pumping rate for that well until monitored
groundwater quality parameters indicate representative groundwater is available for sampling

(Section 3.4, Table 1). Whether using a down-hole pump or surface pump, such as a peristaltic pump,
the target pumping rate is less than 1 liter per minute, generally 100 to 500 milliliters per minute
(ml/min). Water level drawdown provides the best indication of the stress imparted by a given flow-rate
for a given hydrological situation. The objective is to pump in a manner that minimizes stress
(drawdown) to the system to the extent practical taking into account established site sampling
objectives. Flow rates depend on site-specific hydrogeology.

3.1.1 Limitations

The low-flow purge and sampling techniques described in this section are not appropriate for wells with
slow recharge. These low-yield wells may not be suitable for low-flow sampling, as the minimal
sustainable pumping rate may still generate significant drawdown or completely dewater the well. Wells
suited for low-flow procedures are screened in moderate to highly permeable material.

3.1.2 Low-Flow Sampling Objectives

The objectives of low-flow sampling are:

e Minimize drawdown in the well during purging so that geochemical changes caused by aeration
of groundwater as it passes through the filter pack and aquifer are avoided; generally a head-
loss of 0.3 feet or less is considered acceptable. Minimized drawdown also prevents mixing of
stagnant well casing water (water above the screened interval) with aquifer water.

e Maintain a low, but sustainable flow rate during purging, using a pumping mechanism that
produces a flow rate less than 1000 ml/min. Typical low-flow pumping rates are between 100
and 500 ml/min, but the sustainable low-flow pumping rate must be established at each well.

e Minimize well disturbance caused by high velocity flows, dewatering, water cascading through
the well screen, tagging the well bottom, etc.

e  Minimize sample turbidity to 10 nephelometric turbidity units (NTUs) or less (see Section 3.4).

e Minimize purge water volume by relying on water quality parameter stabilization to determine
when to collect the sample.

e Obtain reliable water quality parameters by using a calibrated multi-parameter probe with an
in-line flow-through cell.

e Maintain laminar flow throughout the sample tubing and flow-through cell; keep all lines and
the cell completely filled (air free) during parameter measurement and sampling.
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Samples are collected when field-measured water quality parameters (Section 3.4) have stabilized
indicating the presence of formation water. Therefore, low-flow purging does not include an objective
for removal of a specified number of well, borehole or casing volumes. Hence, low-flow sampling
techniques tend to minimize the volume of purge water that needs to be properly managed and
disposed.

3.13 Equipment

Generally, a submersible pump (bladder pump, Grundfos, Fultz, or other) is used with the pump intake
set within the saturated well-screen interval at least 2 feet off the bottom of the well. A peristaltic pump
with appropriate controller may be used for low-flow sampling in wells less than 25 feet deep. However,
specific sample collection methods for volatile organic compound (VOC) samples must be followed as
peristaltic pumping might induce loss of VOCs due to pressure changes at the pump head (See

Section 3.3).

Pump discharge tubing is connected to an in-line flow-through cell equipped with water quality probes
(temperature, pH, dissolved oxygen [DO], etc.). Sample volume is collected after water quality
parameters have stabilized. Disconnect the intake tubing from the flow-through cell; do not collect
samples from the discharge line after the flow-through cell.

Low-flow sampling techniques for different pumps are described in Sections 3.2 and 3.3. Water quality
parameter stabilization criteria are described in Section 3.4.

3.2 SUBMERSIBLE PUMPS PROCEDURES

3.2.1 Pump Selection

Submersible pumps are suitable for wells that have yields greater than 0.3 gallons per minute (gpm) and
a total purge volume of greater than 5 gallons. Basic types of submersible pumps that are suitable for
low-flow sampling include bladder pumps and positive displacement pumps. Common brand names
include QED Micropurge™ (bladder), Grundfos Redi-Flo 2 (positive displacement), Fultz (progressive
cavity), and Keck (progressive cavity) pumps. Other pumps are available. Pre-field planning should
include careful consideration of pump parameters, well-field conditions and data quality objectives.
Selection of a pump that is not suited to site conditions can affect sample quality and result in
unnecessary time delays and costs.

3.2.2 Grundfos Redi-Flo

This section describes the procedure for use of the Grundfos Redi-Flo 2 submersible pump. Equipment
requirements include properly sized tubing, a generator (minimum 3500 watt), pump and controller. An
in-line flow-through cell and multi-parameter probe (YSI 3500 or equivalent) is attached to the pump
discharge line. Discharge tubing from the in-line flow-through cell should be positioned over a bucket or
drum to capture purge water. A graduated liter beaker and stopwatch will be used to measure the flow
rate.

The Grundfos Redi-Flo 2 is most suitable for moderate- to high-yield wells where water quality
parameters stabilize quickly. However, it should be noted that this pump generates heat at low-flow
rates, which degrades sample quality. This factor should be considered during pump selection.

To setup for use, connect the safety cable and appropriate length of Teflon™-lined tubing to the
discharge port of the Grundfos pump. Roll out pump and cable and mark desired pump depth (minimum
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2 feet above bottom of well) on the cable with a wire-tie or sampling tape. Measure sufficient tubing to
setup the flow-through cell. Cut tubing and attach to pump. Use nylon wire-ties to bind safety cable,
power line, and discharge tubing together to prevent tangling of lines downhole.

Review the performance history of the well to estimate the purge rate and pumping conditions that can
be expected. Insert the pump into the well. Maintain a slight tension on the controller wire and the
safety cable. Slowly lower the pump and complete surface setup.

With the pump in place at least 2 feet off the bottom of the well, measure depth to water with a level
indicator and compare the water level to the static reading (allow well to return to static water level
before beginning pumping for accurate drawdown measurement). Make the proper connection, hook
up the pump discharge tubing to the flow-through cell, and place the flow-through cell discharge tubing
into the purge drum. Start the generator, plug in the controller, and check all tubing and instruments to
ensure proper connection. Begin purging the well by slowly increasing the frequency knob on the
controller. Monitor the pump discharge rate by using a graduated container. Follow the purging and
sampling procedures described in Sections 3.2 and 3.3.

For wells less than 100 feet in depth, the frequency is generally less than 200 hertz (Hz). For wells
greater than 200 feet in depth, the frequency may be adjusted up to 320 Hz. As a general rule, the
discharge rate is proportional to the controller setting. This is not the case if the well is slow to recharge.

3.23 Impeller-Type Pumps

This section describes the procedure for use of an impeller-type submersible pump, such as Fultz or
similar. An impeller pump uses a positive displacement pump head; the pump head should be
constructed of non-reactive materials such as stainless steel and Teflon™. The following is a description
of operation of a typical impeller pump, using the Fultz as an example.

Water is introduced into the pump through a 60-mesh screen into the stainless steel pump cavity. Once
in the pump cavity, two Teflon rotors transfer the water up the tubing. The Fultz pump comes equipped
with a hose barb and typically uses ¥%-inch polyethylene or Teflon-lined polyethylene tubing. Typically,
the tubing is used once and discarded after each sampling point.

Equipment requirements include properly sized tubing, pump, controller, hose, hose reel (optional, but
recommended for deep wells), and a power inverter so that pump can be powered from car/truck
12-volt battery. An in-line flow-through cell and multi-parameter probe (YSI 3500 or equivalent) is
attached to the discharge line. Discharge tubing from the in-line flow-through cell should be positioned
over a bucket or drum to capture purge water. A graduated liter beaker and stopwatch will be used to
measure the flow rate.

Follow the Grundfos pump set-up procedure described in Section 3.2.2 except the pump power cable
will be attached through a power inverter to a 12-volt battery (plug into vehicle’s cigarette lighter).

3.24 Bladder Pumps

A bladder pump operates using compressed air to pressurize the pump chamber, which squeezes an
internal bladder filled with groundwater. The cyclical pumping action creates a pulsing flow of water out
the pump discharge tube. The pressurized air does not come into contact with the water. This pumping
method is considered to be among the best for VOC sampling. Equipment requirements include properly
sized tubing, pump, controller, and compressed air supply (compressed air tanks or oil-less air
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compressor). An in-line flow-through cell and multi-parameter probe (YSI 3500 or equivalent) is
attached to the discharge line. Discharge tubing from the in-line flow-through cell should be positioned
over a bucket or drum to capture purge water. A graduated liter beaker and stopwatch will be used to
measure the flow rate.

Generally, bladder pumps are difficult to decontaminate and are typically installed as well-dedicated
pumps for on-going monitoring programs (such as at landfills). However, portable bladder pumps with
removable disposable bladders are available.

Follow the Grundfos set-up procedure described in Section 3.2.2 except the pump is powered with
compressed air from a tank or from an oil-less air compressor.

3.2.5 Ground-Penetrating Radar

For standard low-flow well purging, the following procedures shall be performed at each well:
Don personal PPE as specified in the SSHP.

The condition of the outer well casing, concrete well pad, protective posts (if present), and unusual
conditions of the area around the well shall be noted in the field logbook. The well may also be
photographed. Deficiencies in well integrity shall be reported immediately to the PM.

After opening the well, check the atmosphere in the well and the area around the well for VOCs using a
photoionization detector (PID) or flame ionization detector (FID). Record this reading on the field data
form or in field logbook (background reading). If measured levels of VOC vapors and/or methane exceed
action levels as given in the SSHP, take appropriate actions.

If necessary during purging/sampling, monitor VOCs in the breathing zone. If measured levels of VOC
vapors exceed action levels as given in the SSHP, take appropriate actions.

The depth-to-static water level shall be measured with a water level indicator to the nearest 0.01-foot
and recorded from the measuring point on the well casing, and recorded. Calculate the volume of water
in the well (per Section 2.3.4) and record on purge/sample log.

Assemble the pump and sampling line components taking care not to contact the components with
potentially contaminated media, and ensure that the discharge line is affixed so that the initial discharge
is captured in either a graduated 5-gallon bucket or a purge water collection/disposal drum.

Slowly lower the pump into the well casing to a point in the middle of the screened interval (generally at
least 2 feet above the bottom of the well). Avoid tagging the bottom of the well. Maintain the pump at
the desired depth level by tying off the supporting cable to a secure point. Measure depth to water after
deployment of the pump; allow the well to recover to static water levels before pumping. Keep the
water level indicator in the well to monitor water levels during purging.

Set up the flow-through cell with multiparameter probe and connect to the pump discharge line. Attach
the flow-through cell discharge line to a bucket to capture purged water.

Start the pump at its lowest speed setting and slowly increase the speed until discharge occurs. Check
water levels in the well frequently (once every 5 minutes). Adjust the pump until there is less than 0.3 to
0.5 feet of drawdown. If the minimal drawdown that can be achieved exceeds 0.5 feet but remains
stable, continue purging until indicator field parameters stabilize. Pumping rates should be adjusted to
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the minimum rate required to maintain a steady flow of water through all tubing and the flow-through
cell and to prevent formation of air bubbles in the pump discharge line.

Using a stopwatch and a graduated cylinder or container, periodically measure the pumping rate.
Monitor the water level, pumping rate, cumulative withdrawal, and field parameters every 3 to 5
minutes. Record the pumping rate and field indicator parameters.

When the indicator field parameters (pH, temperature, specific conductance, dissolved oxygen, and
turbidity) are stabilized, purging is complete and samples may be collected. See Section 3.4 for
discussion of issues related to stability of field parameters and decision-making.

If head loss in a well during low-flow purging does not stabilize, is greater than 0.3 feet (from static)
using the lowest-possible flow rate of the pump, or if the well dewaters, then low-flow sampling may
not be feasible for that well. The sampling team should inform the Field Team Leader and/or PM if this is
the case. An alternative procedure for sampling the well may need to be approved by the Client
Representative and the change in procedure noted as a variance to the work plan (see project specific
SAP or QAPP).

Avoid aerating a previously submerged well screen, as this can lead to chemical changes in the
groundwater. If it appears that low-flow purging will draw the water column down below the top of the
screened interval, the sampling team may need to adjust the purging procedure to allow recovery
between purging events. In this case, leave the pump in position and continue to monitor depth to
water. Use professional judgment to balance time, length of purging, stability of water quality
parameters, and the need to collect a sample.

Manage purge water in accordance with the project QAPP and/or Work Plan. Take necessary
precautions to prevent spilling potentially contaminated water.

3.2.6 Low-Flow Sampling with a Submersible Pump

The following sampling procedures shall be used at each well where low-flow sampling procedures are
applicable:

When field parameters are stabilized (Section 3.4) and turbidity is at or below the required limit, begin
to collect the groundwater samples. The pump should not be moved or adjusted between purging and
sampling.

Measure and record field parameters in the flow-through cell one final time, including pH, temperature,
specific conductance, ORP, and DO. Also measure turbidity.

Disconnect the flow-through cell and collect the samples from the pump discharge tube. Collect VOC
samples first. If necessary, attach a disposable filter and follow the field-filtering procedure discussed in
Section 7.0 of this SOP.

The typical sampling flow rate is 100 ml/min, but should be as low as possible while still maintaining
laminar flow through completely water-filled tubing (no air bubbles) for collection of VOC samples.
Record the sampling flow rate on the purge/sample log.

Completely fill VOC sample vials so the water forms a convex meniscus at the top, then capped so that
no air space (bubble) is present in the vial. Turn the vial over and tap it smartly to check for bubbles that
indicate air space. If bubbles are observed, open the vial, fill the septum cap with additional sample and
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slowly pour into the vial to form a convex meniscus again at the top and attempt to recap the vial. If the
first attempt to generate an air-free volatile organic analysis (VOA) vial is unsuccessful, discard the vial
and collect another sample vial. If sample is spilled during this procedure, discard the vial and collect
another sample vial.

Completely fill the containers for all other analyses.

After the samples have been collected, they should immediately be placed in an ice-filled cooler. The
sampling team will keep the coolers in their possession until relinquished to the on-site laboratory or to
the Sample Coordinator, or until shipped to an off-site fixed-base laboratory.

3.2.7 Sample Collection Order

When using a submersible pump, samples are usually collected in the following order (as applicable):
1. VOCs
2. Gasoline range organics (GRO), diesel range organics (DRO)
3. Semivolatile organic compounds (SVOCs), total petroleum hydrocarbons (TPH)
4. Polychlorinated biphenyls (PCBs) and pesticides
5. Metals
6. Other organics
7. Otherinorganics

Refer to the project-specific SAP for sampling order, sample containers, preservatives, and holding
times.

After the laboratory-supplied sample containers are filled, labeled, and placed in a cooler on ice, field
analyses may begin, if required. Field analyses of groundwater may be performed for ferrous iron,

sulfide, or other parameters using field test kits. Follow the manufacturers’ instructions included with
the test kits to conduct the field analyses. Record the field test results in the field logbook or sampling

log.

3.3 PERISTALTIC PuMP PROCEDURES

A peristaltic pump may be used for low-flow sampling for wells that are 25 feet or less in depth.
Peristaltic pumps offer distinct advantages over submersible pumps, being highly portable and easy to
use. However, peristaltic pumps cause a pressure change in the sample at the pump head which is
believed to result in sample degassing. To avoid this problem, use the procedures in Section 3.3.3 for
VOC sampling.

3.3.1 Equipment

The peristaltic pump should include a forward and reverse switch and a speed controller. Intake tubing
(before pumping mechanism) and discharge tubing (from pumping mechanism) should be %-inch
diameter Teflon or Teflon-lined polyethylene tubing; however, pliable silicon tubing (such as Tygon™) is
required for the pump head to function properly. Some peristaltic pumps (e.g., Barnant™) can accept
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various tubing diameters and provide a lever mechanism for the pump head, making installation of the
tubing easy. Record the make and serial number of the equipment you use on the sampling log.

The in-line flow-through cell with multi-parameter probe is attached to the discharge line after the rotor
heads. Discharge tubing from the in-line flow-through cell should be positioned over a bucket or drum to
capture purge water. Use a graduated liter beaker and stopwatch to measure the flow rate. The pump is
generally powered by connecting the power cables to an inverter plugged into a battery or vehicle
electrical port.

3.3.2 Low-Flow Purging with Peristaltic Pump

Attach intake tubing to Tygon™ (or equivalent) tubing that goes through pump mechanism. Carefully
insert the intake tubing down into the well to minimize disturbance of the water column. Lower the
intake tubing end to the middle of the saturated screened interval or at least 2 feet off the bottom.
Avoid tagging the bottom of the well. Attach the discharge tubing to the flexible pump-head tubing and
attach in-line flow-through cell. Position flow-through cell discharge tubing in bucket or drum to contain
purge water.

Connect power and turn the pump on (forward direction) at a low pumping rate setting. While
measuring water levels in the well, adjust the pumping speed until the lowest sustainable rate with
minimal steady-state drawdown is attained. The pumping rate should induce no more than 0.3 foot of
drawdown. If excessive drawdown or well dewatering is noted, then low-flow sampling procedures may
not be feasible at this well. Refer to procedures for slow-recharging wells in Section 3.3.4.

Continue purging until water quality parameters have stabilized, as discussed in Section 3.4. After field
parameters have stabilized, collect the sample as described in Section 3.3.3, below.

3.3.3 Low-Flow Sampling with Peristaltic Pump

After parameters have stabilized, disconnect the flow-through cell and collect groundwater samples into
the appropriate containers.

Turn off the pump. Disconnect the flow-through cell from the pump discharge tubing and place sample
container at tubing end. Turn on the pump and fill sample containers. See Section 3.3.5 for sample
collection order. Note that VOCs samples are collected last because the intake tubing must be pulled
from the well to avoid de-gassing.

For VOC samples, use the following procedures:
o With the intake tubing completely filled with groundwater, turn the pump off.

e Carefully pull the intake tubing out of the well and position the tubing end over the VOA sample
vials. The water will stay in the tubing because of a pressure differential created by the pumping
action (there is less pressure in the tubing than in the surrounding atmosphere).

e Reverse the pump flow direction at a very low flow rate and pump water out of tubing into
VOA:s.

Because this procedure involves removing the tubing from the well, collect VOC samples last in the
sampling order. Take care to not contaminate your tubing if replacing into the well. Use plastic sheeting
around the well head to protect the tubing from contact with the surface.
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When metals analysis is required, determine if field filtering before sample preservation is required.
Generally, if turbidity in the sample is 10 NTUs or less, the groundwater sample will be considered
representative of total metals and does not need to be filtered prior to preservation. If low-flow
sampling produces a sample with turbidity greater than 10 NTUs, then the sample may need to be
filtered, use an in-line disposable 0.45 micrometer (um) filter prior to sampling (Section 7.0). The project
SAP should specify the turbidity targets for unfiltered metals samples.

3.34 Peristaltic Pump Procedures for Slow Recharge Wells
Slow recharge wells that go dry even with low-flow purging may be sampled using low-flow procedures

adjusted to prevent well dewatering and aeration.

In a slow-recharge well with a submerged screen (static water level above screened interval), slowly
pump out the well casing water until about 6 inches of water remains above the well screen top. Do not
pump the water below the screen level to avoid aeration of the screen. Allow the well to recover to at
least 80 percent of the measured static water level. Repeat this procedure at least twice to ensure influx
of aquifer water into the screened interval and then collect the sample.

For sampling, lower the tubing intake to mid-screen depth (or minimum 2 feet above well bottom) and
pump using as low a flow rate as possible. Collect VOC samples last, following the procedure described
in Section 3.3.3. Monitor water levels to prevent drawdown into the screen, if possible. Maintain a
pumping rate that prevents air bubble formation in the intake tubing.

For water table wells (static water level within screened interval) with slow recharge rates, if excessive
drawdown occurs then low-flow sampling procedures are not applicable and an alternative sampling
method will be necessary. Refer to the project-specific SAP or contact the OESC PM for instructions.

3.3.5 Sample Collection Order When Using a Peristaltic Pump

When using a peristaltic pump, samples are usually collected in the following order (as applicable):
1. DRO and GRO
2. SVOCs, TPH
3. PCBs and pesticides
4. Metals
5. Other organics
6. Otherinorganics
7. VOCs (See Section 3.3.3)
Refer to the project-specific SAP for sample containers, preservatives, and holding times.

After the laboratory-supplied sample containers are filled, labeled, and placed in a cooler on ice, field
analyses may begin if required. Field analyses of groundwater may be performed for ferrous iron,
sulfide, or other parameters using field test kits. Follow the manufacturer’s instructions included with
the test kits to conduct the field analyses. The field test results will be recorded in the field logbook
and/or the groundwater-sampling log.
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34 WATER QUALITY PARAMETER MEASUREMENT

The low-flow sampling procedure requires monitoring of groundwater quality parameters monitored in
a flow-through cell equipped with a multi-parameter probe. Typically, monitor and record pH,
temperature, specific conductance, oxygen reduction potential (ORP), dissolved oxygen (DO), and
turbidity at 5- to 10-minute intervals during purging; use of a data logger is recommended. Collect grab
samples for turbidity measurement. When water quality parameters have stabilized, collect the
samples. “Stability” is defined as four consecutive readings within the criteria listed in Table 1 or as
defined in the project SAP.

Table 1. Example Parameter Stabilization Criteria

Measurement Criteria

pH + 0.1 pH unit

Temperature + 10 percent

Specific conductance + 3 percent

ORP + 10 millivolts (mV)

DO + 10 percent

Turbidity Target of 10 NTUs or less for metals samples, 50

NTUs or less for organics samples

Collect groundwater samples after field parameters have stabilized. If you can perform low-flow purging
with minimal drawdown, but indicator parameters do not stabilize (or turbidity remains above the
target level) after a 30 minutes of purging, consult with the project manager regarding when to collect
the sample. Note that down-hole pumps can heat up and raise water temperature, thus defeating the
primary goal of low-flow sampling (representative groundwater sample/data).

Professional judgment will be required in certain circumstances. For example, if DO readings are in the 5
to 7 milligrams per liter (mg/L) range, then 10 percent is a reasonable fluctuation. But if DO is in the 0.5
to 1 mg/L range, then fluctuations within 10 percent are perhaps overly stringent. The same is true for
conductivity and the 10-mV goal for ORP. If, after 20 minutes, all but one or two parameters have
stabilized but are relatively close to their respective target bounds, then this may be an adequate
indication that formation water is being removed. If certain parameters show a definite decreasing
trend, then additional purging may continue in an effort to attain the respective parameter stability
goal. Consult with the project manager and always document your rationale for samples collected when
field parameters are not stabilized on the sample collection logs.

Meeting the turbidity target is more important that attaining stability of turbidity readings. The turbidity
target for metals sampling is 10 NTUs and for organic sampling is 20 NTUs. However, in both cases,
these turbidity goals may not be attainable due to silty or clayey aquifer matrix or biofouling of the well.
If each parameter has stabilized but turbidity is still above the target NTU value, then purging may
continue in an effort to attain the target NTU or to see if a downward trend in turbidity is evident.
Decisions to continue purging will be based on how far out of compliance the values are (e.g., 15 versus
100 NTUs), and whether NTU values are constant or show a decreasing trend. Consult with the project
manager and document rationale for collecting samples outside the target turbidity range.
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4.0 POLYETHYLENE-BASED PASSIVE DIFFUSION BAG SAMPLERS

4.1 METHOD DESCRIPTION AND LIMITATIONS

Polyethylene-based Passive Diffusion Bag (PDB) samplers are an alternative to traditional pump or bailer
groundwater sampling methods for VOCs. The samplers consist of a low-density polyethylene (LDPE)
sleeve containing DI water. The LDPE sleeve acts as a semi-permeable membrane allowing chemical
equilibrium between the internal and surrounding fluid (groundwater). The PDB sampler is suspended
within the screened interval of the well and allowed to equilibrate with groundwater for a standard time
period (typically one to fourteen days). The PDB sampler is then retrieved from the well and emptied
into standard 40-milliliter (ml) vials for VOC analyses. The resulting concentration represents an
integration of chemical concentrations over the most recent part of the equilibration period before
sample retrieval (Vroblesky, 2001).

The PDB method provides cost savings by reducing the labor required for pre-sample purging,
eliminating purge water handling and treatment, and reducing IDW and decontamination wastes. PDB
samplers are relatively inexpensive and are discarded after use.

The method is not suitable for certain ketones, ethers (e.g., methyl tert-butyl ether [MTBE]), and
alcohols; inorganic compounds; SVOCs; pesticides; or polychlorinated biphenyls. Deployment of PDB
samplers in wells containing non-aqueous phase liquids (NAPLs) requires special procedures that are not
discussed in this SOP.

The underlying principal of the PDB method is that groundwater within the screened interval of the well
is in dynamic equilibrium with the aquifer; in other words, groundwater is flowing freely through the
well. Therefore, placement and condition of the well will influence the quality or representativeness of
the PDB sample. The method may not provide representative samples in stagnant flow situations or
where well efficiency is compromised by improper development or fouling. Wells with screened
intervals of 5- to 10-feet or greater length should be evaluated for vertical stratification of
contamination (Vroblesky, 2001). Vertical gradients within a well can influence sample results. PDB
samplers can be deployed in a vertical array and the resultant data used to adjust future sampling plans.

As with any sampling method, proper understanding of site conditions is crucial to obtaining
representative and accurate results. The site-specific sampling plan and data quality control procedures
should take into consideration potential influences on PDB sample results. Pre-sampling planning should
consider the need for two mobilization events, one to install the samplers and a second event to
retrieve them.

4.2 EQUIPMENT STORAGE

Before deployment, PDB samplers should be kept away from potentially cross-contaminating
circumstances such as long-term storage with chemicals or fuels. Follow manufacturer’s instructions for
storage conditions and shelf-life.

4.3 PDB SAMPLER PROCEDURES

43.1 PDB Deployment

The following procedures are taken from the United States Geological Survey user’s guide for PDB
samplers (Vroblesky, 2001).
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PDB samplers can be obtained either pre-filled (field ready) or unfilled. The unfilled samplers are
equipped with a plug and funnel to allow for field filling of DI water and sample recovery. To fill
the sampler, remove the plug from the sampler bottom, insert the short funnel into the sampler,
and pour laboratory-grade deionized water into the sampler. The sampler should be filled until
water rises and fills the funnel half-way. Remove excess bubbles from the sampler. Reattach the

plug.

The PDB Samplers are placed directly into the well and allowed to equilibrate to the groundwater
flowing through the well. Pre-sample purging is not required. If measurement of groundwater
quality parameters (e.g., DOpH, ORP) is required, these data can be collected using a down-hole
multi-parameter probe following PDB sampler retrieval.

The PDB sampler may be attached to a weighted line or weights can be attached directly to the
sampler. If the well screen interval is shallow and the PDB contains an attachment ring, the
weights can be directly attached. If the well screen interval is deep, consider using a weighted
line approach. The weights attached to the bottom of the line should be stainless-steel and can
be reused for future sampling events with proper decontaminated. Braided polyester line is
appropriate for one-time use; Teflon™-coated stainless steel wire can be used multiple times
with proper decontamination (or dedicated to a well).

Sufficient weight should be added to counterbalance the buoyancy of the PDB samplers. One
approach is to have the weight resting on the bottom of the well with the line taut above the
weight. If this method is used, careful calculations must be made to ensure the PDB is placed
within the correct screen interval. Note that turbidity in the well will not affect the PDB sample
quality.

Calculate the distance from the bottom of the well up to the point where the PDB sampler is to
be placed. The PDB sampler must be completely submerged during the entire deployment
period. Check groundwater elevations (water column height) and fluctuation trends (e.g.,
seasonal effects) before selecting this method.

For 5 ft long or shorter well screens, the center point of the PDB sampler should be the vertical
midpoint of the saturated well-screen length.

For 5-10 ft long well screens, it is common to utilize multiple PDB samplers vertically along the
length of the well screen for at least the initial sampling to determine whether contaminant
stratification is present and to locate the zone of highest concentration.

Lower the weight and weighted line down the well until the weight rests on the bottom of the
well and the line above the weight is taught. The PDB samplers should now be positioned at the
expected depth.

Secure the assembly in this position. A suggested method is to attach the weighted line to a hook
on the inside of the well cap. The well should be sealed in a way to prevent surface water
invasion.

Allow the system to remain undisturbed as the PDB sampler equilibrates.

Quality Assurance (QA)/QC duplicate procedures still apply to PDB samplers (typically 1 field duplicate
for every 10 field samples). Duplicate bag samples should be set at the same vertical depth if the well
diameter allows, this can be done with a clip attachment.
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4.3.2 PDB Recovery

e The amount of time that the sampler should be left in the well depends on site conditions.
Conditions that affect the sample equilibrium time include the target chemicals, chemical
concentrations, groundwater temperature, and local groundwater flow velocity. Very low-flow
velocity and cold temperature conditions have not yet been evaluated for this method.

e From various field studies, it appears that 2 weeks of equilibration probably is adequate for many
applications. Site specific studies can be conducted to optimize the equilibration period.

e The samplers maintain equilibrium concentrations with the ambient water until recovery, so there
is no specified maximum time for sample recovery. However, leaving the samplers in the well for
too long may result in biofouling of the sampler.

e Remove the PDB samplers from the well by using the attached line. Avoid agitating the samplers
or exposing them to heat.

e Examine the surface of the PDB for evidence of algae, iron, or other coatings and for tears in the
membrane (note in field book). If there is a tear in the membrane, the sample should be rejected.
If the PDB is coated, that condition should be noted in the data validation report.

e Detach and remove the PDB sampler from the weighted line. Remove excess liquid from the
exterior of the bag to minimize the potential for cross contamination.

4.3.3 PDB Sample Transfer

e Have all required bottles ready for filling (pre-preserved 40-ml VOA vials). Transfer water from
sampler immediately upon recovery.

e Remove the hanger and weight assembly from the sampler. Invert the sampler so that the fill plug
is pointed upward, then remove the plug. The water can be recovered by directly pouring in a
manner that minimizes agitation or by pouring through a VOC discharge accessory inserted in
place of the plug. Control discharge rate by tilting or manipulating the sampler.

e Place sample containers immediately on ice to ensure sample preservation.

4.3.4 Comparison Sampling for VOCs

If comparison sampling (to verify PDB sample results) is to be performed using conventional sampling
methods, the sample should be collected as soon as possible after the PDB is retrieved from the well.
Comparison samples should be, if possible, shipped in the same cooler as the PDB samples and analyzed
within the same sample data group.

5.0 HYDRASLEEVE™ SAMPLERS

5.1 METHOD DESCRIPTION AND LIMITATIONS

Polyethylene-based HydraSleeve™ samplers are an alternative to traditional pump or bailer
groundwater sampling methods for all analytical parameters. The disposable sampler is designed to
collect a representative water sample from a monitoring well without purging, by collecting a discreet
sample from only the “fresh formation” water in the screened interval of the well. The sampler is
suspended within the screened interval of the well and allowed to equilibrate with groundwater for a
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standard time period (usually a minimum of one day). The sampler is then retrieved from the well and
emptied into standard laboratory provided containers for analyses.

The HydraSleeve™ method provides cost savings by reducing the labor required for pre-sample purging,
eliminating purge water handling and treatment, and reducing IDW and decontamination wastes. The
samplers are relatively inexpensive and are discarded after use.

Deployment of the HydraSleeve™ samplers in wells containing NAPLs may require special procedures
that are not discussed in this SOP.

The underlying principal of the HydraSleeve™ method is that groundwater within the screened interval
of the well is in dynamic equilibrium with the aquifer; in other words, groundwater is flowing freely
through the well. Therefore, placement and condition of the well will influence the quality or
representativeness of the sample. The method may not provide representative samples in stagnant flow
situations or where well efficiency is compromised by improper development or fouling. Vertical
gradients within a well can influence sample results. HydraSleeve™ samplers can be deployed in a
vertical array and the resultant data used to adjust future sampling plans.

As with any sampling method, proper understanding of site conditions is crucial to obtaining
representative and accurate results. The site-specific sampling plan and data quality control procedures
should take into consideration potential influences on HydraSleeve™ sample results.

Water quality parameters such as pH, temperature, dissolved oxygen, and specific conductance cannot
be measured using this sampling device. However, these data may be acquired down-hole with the
appropriate instruments prior to sampling with this device.

5.2 EQUIPMENT STORAGE

Before deployment, HydraSleeve™ samplers should be kept away from potentially cross-contaminating
circumstances such as long-term storage with chemicals or fuels. Follow manufacturer’s instructions for
storage conditions and shelf-life.

5.3 HYDRASLEEVE™ SAMPLER PROCEDURES

The following procedures are taken from a published field manual for use of the HydraSleeve™
(Geolnsight, 2006). A web-link is provided in References for this SOP.

5.3.1 HydraSleeve™ Assembly
e Remove HydraSleeve™ from package and grasp top to “pop” open.
e Squeeze side fins together at top to bend reinforcing strips outward.
e Attach line to hole at top of HydraSleeve™.
e Fold the two holes at bottom of HydraSleeve™ together and attach weight.

e Sampler is ready to insert into the well.

5.3.2 HydraSleeve™ Deployment

To collect a representative groundwater sample without purging, the well must be allowed time to re-
equilibrate after placement of the sampler. When a device is lowered into a well, some mixing of the
water column occurs. The diameter of the device and its shape greatly affect the degree of mixing. The
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flat cross-section of the empty HydraSleeve™ minimizes the disturbance to the water column as the
sampler is lowered into position, reducing the time needed for the well to return to equilibrium.

There are three basic methods for holding a HydraSleeve™ in position as the well equilibrates.

e TOP DOWN DEPLOYMENT: Measure the correct amount of suspension line needed to "hang" the
top of the HydraSleeve™ (s) at the desired sampling depth (in most cases, this will be at the bottom
of the sampling zone). The upper end of the tether can be connected to the well cap to suspend the
HydraSleeve™ at the correct depth until activated for sampling.

e BOTTOM DEPLOYMENT: Sound the well to determine the exact depth. Lower the weighted
HydraSleeve™ into the well and let it touch the bottom. Very slowly (less than 1/2 foot per second
[fps]) raise the sampler to the point where the check valve is at the depth the sample is to be
collected. Attach the suspension line to the top of the well to suspend it at this depth. (It is often
easier to measure a few feet from the bottom of the well up to the sample point, than it is to
measure many feet from the top of the well down.) Alternately, the sampler can be left on the
bottom until the well re-equilibrates. For sampling, it can be very slowly pulled (< 1/2 fps) to
sampling depth, then activated to collect the sample, and retrieved to the surface.

e BOTTOM ANCHOR: Determine the exact depth of the well. Calculate the distance from the bottom
of the well to the desired sampling depth. Attach an appropriate length anchor line between the
weight and the bottom of the sampler and lower the assembly until the weight rests on the bottom
of the well, allowing the top of the sampler to float at the correct sampling depth.

e  MULTIPLE INTERVAL DEPLOYMENT: There are two basic methods for placing multiple
HydraSleeves™ in a well to collect samples from different levels simultaneously.

O Attached to a Single Tether: To use 3 or more samplers simultaneously, we recommend
attaching them all to a tether for support to prevent the sampling string from pulling apart.
The weight is attached to a single length of suspension line and allowed to rest on the
bottom of the well. The top and bottom of each HydraSleeve™ are attached to the tether at
the desired sample intervals. Cable tie or stainless steel clips (supplied) work well for
attaching the HydraSleeves to the line. Simply push one end of the clip between strands of
the rope at the desired point before attaching the clip to the HydraSleeve™.

0 Attached End to End: To place 2 or 3 stacked HydraSleeves™ for vertical profiling, use one of
the methods described above to locate the bottom sampler. Attach the bottom of the top
sampler to the top of the following HydraSleeve(s) ™ with a carefully measured length of
suspension cable. Connect the weight to the bottom sampler. Note: if many HydraSleeves™
are attached to a tether, more weight may be required than with a single sampler.

5.3.3 HydraSleeve™ Recovery

The HydraSleeve™ must move upward at a rate of one foot per second or faster (about the speed a
bailer is usually pulled upward) for water to pass through the check valve into the sample sleeve. The
total upward distance the check valve must travel to fill the sample sleeve is about 1 to 2 times the
length of the sampler. For example, a 24-inch HydraSleeve™ needs a total upward movement of 24 to
no more than 48 inches to fill. The upward motion can be accomplished using one long continuous pull,
several short strokes, or any combination that moves the check valve the required distance in the open
position. A special technique is used for sampling low-yield wells.
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e  CONTINUOUS PULL: Pull the HydraSleeve™ continuously upward from its starting point at a
constant 1 to 2 feet per second until full. This method usually provides the least turbid samples and
is analogous to coring the water column from the bottom up. Note: When using this method, the
screen interval should be long enough so the sampler fills before exiting the top of the screen.

e  SHORT STROKES: Pull the sampler upward at about 1 to 2 feet per second for the length of the
sampler and let it drop back to the starting point. Repeat the cycle 3 to 5 times. This method
provides a shorter sampling interval than the continuous pull method (above), and usually reduces
the turbidity levels of the sample below that of numerous rapid, short cycles (below). The sample
comes from between the top of the cycle and the bottom of the sampler at its lowest point.

e RAPID, SHORT CYCLES: Cycle the HydraSleeve™ up and down using rapid, short strokes (6-inch cycle
at a minimum of 1 cycle per second) 5 to 8 times. This method provides the shortest sampling
interval. Dye studies have shown that when using this method the sample flows into the check valve
from along the length of the sampler and immediately above the check valve. The sample interval is
from the bottom the sampler at its lowest point in the cycle to the top of the check valve at the peak
of the cycle.

SAMPLING LOW-YIELD WELLS: HydraSleeve™ provides the best available technology for sampling low
yield wells. When pulled upward after the well re-equilibrates, the HydraSleeve™ will collect a water
core from the top of the sampler to about its own length above that point. The sample is collected with
no drawdown in the well and minimal sample agitation. An optional top weight can be attached to
compress the sampler in the bottom of the well if needed for an extremely short water column. With a
top weight, the check valve is pushed down to within a foot of the bottom of the well.

5.34 HydraSleeve™ Sample Transfer

e Have all required bottles ready for filling (pre-preserved 40-ml VOA vials). Transfer water from
sampler immediately upon recovery.

e The best way to remove a sample from the HydraSleeve™ with the least amount of aeration and
agitation is with the short plastic discharge tube (included).

e Squeeze the full sampler just below the top to expel water resting above the flexible check valve.

e Push the pointed discharge tube (provided) through the outer polyethylene sleeve about 3-4
inches below the white reinforcing strips.

e Discharge the sample into the desired laboratory provided containers. Raising and lowering the
bottom of the sampler or pinching the sample sleeve just below the discharge tube will control
the flow of the sample. The sample sleeve can also be squeezed, forcing fluid up through the
discharge tube.

e Place sample containers immediately on ice to ensure sample preservation.

6.0 PURGING AND SAMPLING PROCEDURE USING A BAILER

6.1 METHOD LIMITATIONS AND PRECAUTIONS

The use of bailers to purge and sample wells offers a low-cost, simple method of sampling; however this
method may provide poor quality samples. The typical practice for using bailers is to purge out three
well volumes, or until the well is dry, and then allow the well to recover before sampling. Sample quality
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is affected by aeration and agitation of the water column, mixing of stagnant water from the well casing
with groundwater in the screened interval, generation of turbidity due to the surging action of the
bailer, and other problems (Nielsen and Nielsen, 2002). Use of bailers may also increase exposure of
field personnel to contaminants and may not be advisable for sampling highly contaminated wells. For
these reasons, bailer sampling is now generally considered to be the sampling method of “last resort.”
Other sampling devices such as the diffusion bag sampler or whole-water samplers should be
considered first.

Conditions where bailer sampling may be applicable include leachate or other non-groundwater
monitoring wells, or to collect a sample of floating free-phase liquid present in a monitoring well.

Bailers are constructed of polyvinyl chloride (PVC), Polytetrafluoroethylene , Teflon™, or other plastics
and consist of a cylinder with a bottom check valve and a means for attaching twine or rope at the top.
The bailer is lowered into the well, allowed to fill with water, and is then removed. Bailers can be
ordered in various diameters and lengths. Only single-use disposable bailers should be used for
sampling.

The groundwater sample data from a bailer sample should always be qualified as “qualitative” due to
the afore-mentioned potential influences on the sample.

6.2 BAILER PURGING PROCEDURE

e Pre-sample purging will be performed prior to collecting groundwater samples. It is not
necessary (or advisable) to purge before sampling separate-phase liquids from a well.

e Spread plastic sheeting over the top of the well casing, cutting an access hole in the plastic at
the well opening. The plastic will keep the bailer and twine from touching the ground and well
casing, thus preventing cross-contamination of the sample.

e Measure depth to water and total well depth. Attach the appropriate length of twine to the
bailer (use non-tangling type of twine) and loop the other end to your wrist.

e For water quality/chemical samples, remove the equivalent of 3-well volumes prior to sampling
and allow well to recover.

e Gently and slowly lower the bailer into the well and avoiding tagging the bottom to minimize
sediment disturbance and water column aeration. Allow the bailer to fill with water and slowly
remove.

e Use a “windmill” motion of the arms to reel up the bailer and keep the line from tangling. A
tripod and reel or a mechanical winch (i.e. a Smeal Rig) can be used to raise and lower a bailer if
the well is deep.

e Discharge purged water into bucket or drum. Record volumes removed on the purge/sample
log. After removal of one well volume, measure the well recharge rate by periodically measuring
and recording depth to water.

6.3 BAILER SAMPLING PROCEDURE

After pre-sample purging is completed, allow the well to recover before sampling.
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e  Water quality parameters such as pH, temperature, etc. may be obtained by measuring water
quality parameters down-hole before or after sampling is completed using a multi-parameter
instrument. If measured after sampling, allow the well to recover first.

e Prepare bottles and chain-of-custody form for sample collection.

e Once the well has recovered to at least 80 percent (%) of static (recovery percentage allowed
may depend on your sample volume needs), slowly lower the bailer into the water column.

e The bailer should be lowered so that it is within the screened portion of the well. Slowly remove
the bailer to minimize disturbance to the well.

e Once at the surface, transfer the bailer contents to your sample containers. The preferred
method is to insert a bottom-emptying device into the bottom of the bailer. The device is
pressed into the hole in the bottom of the bailer, which unseats the bailer check ball. The
preferred device has a valve or other mechanism that allows you to start/stop the flow. A
second person or a bailer stand makes use of the bottom-emptying device easier.

When using a bailer, samples should be collected in the following order (as applicable):
1. VOCs
2. DROand GRO
3. SVOCs, TPH

PCBs and pesticides

Metals

SANEE A

Other organics
7. Otherinorganics
Refer to project-specific QAPP and SAP for sample containers, preservatives, and holding times.

After the laboratory-supplied sample containers are filled, labeled, and placed in a cooler on ice, field
analyses may begin if required. Field analyses of groundwater may be performed for ferrous iron,
sulfide, or other parameters using field test kits. The guidelines in SOP OESCO05A, “Field Parameter
Measurements in Water,” and the manufacturer’s instructions included with the test kits outline the
procedure that will be used to conduct the field analyses. The information will be recorded in the field
logbook.

7.0 FIELD FILTERING OF SAMPLES

Field filtering of groundwater samples may be required for samples to be analyzed for “dissolved
metals.” Field filtering is appropriate for samples with turbidity of greater than 5 to 10 NTUs (depending
on project-specific QAPP), but is unnecessary for samples with equal to or less than 5 NTUs.
Groundwater samples should be filtered immediately upon collection and prior to chemical preservation
of the sample. Filtration should be completed in as short a time as possible while minimizing sample
aeration, agitation, pressure changes, temperature changes, and prolonged contact with ambient air.
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The project-specific SAP should specify if and when (for which wells) field filtering will be performed.
The SAP should also specify the type of filter that will be used. Typically, 0.45 um disposable capsule
filters are used for groundwater sampling. The samples should be filtered before being preserved. If you
are using a bailer for sampling, transfer the sample to a clean container and filter the sample using a
peristaltic pump with an in-line filter. Alternatively, there are apparatuses to pressurize a transfer
container or the bailer, which forces the sample through a filter. If using a pump to sample the well,
attach the filter to the outflow tubing and fill the sample containers from the outflow end of the filter.

Follow manufacturer’s instructions for use of the filters. Pre-condition the filter prior to filtering the
sample by pumping a sufficient volume of sample water through the filter to completely saturate it.
Discard the “preconditioning” filtrate (place in purge water container). Collect sample after the filter has
been pre-conditioned.

After collection of the filter sample, add the appropriate field preservative. Field preservation
information should be included in the project-specific SAP and/or QAPP.

8.0 BIO-TRAP® SAMPLERS

Bio-Trap® samplers are passive sampling tools that contain Bio-Sep® beads that are deployed in
monitoring wells to collect microbes over time to determine if biodegradation is occurring in the
subsurface. The procedures outlined in this SOP for Bio-Trap® samplers are specific to the samplers
manufactured by Microbial Insights, Inc. located in Rockford, Tennessee (www.microbe.com) and were
adopted from the manufacturer’s protocol.

Other manufacturers may provide similar methods and equipment for meeting the sampling objective;
the project-specific SAP should indicate the specific sampling equipment to be used for the project.

8.1 METHOD DESCRIPTION AND LIMITATIONS

The Bio-Sep® beads collect microbes over time to determine if biodegradation is occurring in the
subsurface. The beads are 2 to 4 millimeters in diameter and are an engineered composite of Nomex®
and powdered activated carbon. The Bio-Sep® beads absorb contaminants and nutrients present in the
aquifer and therefore create an in situ microcosm with a very large surface area (~¥600 square meters
per gram) that is readily colonized by subsurface microorganisms. When the sampler is removed from
the well, DNA and phospholipid fatty acids (PLFA) can be extracted from the beads for CENSUS® or PLFA
assays to evaluate the microbial community.

Bio-Trap® samplers can also be baited with 13C-labeled contaminants to conclusively demonstrate that
biodegradation is occurring in the subsurface. Stable isotope probing analyses will demonstrate
biodegradation of a specific contaminant by measuring the 13C levels in end products of biodegradation
(microbial biomass and dissolved inorganic carbon).

The sampler is suspended within the well screen for 30 days (non-baited) to 60 days (baited). The Bio-
Trap® is removed from the well, transferred to a zippered bag, placed on ice in a cooler, and sent to the
laboratory for analysis.

Sterile gloves must be worn at all times when handling the Bio-Trap® samplers.
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8.2 EQUIPMENT STORAGE

Bio-Trap® samplers should be purchased no earlier than 2 weeks prior to the intended deployment date
to minimize potential microbial contamination, chemical contamination, and drying. The samplers must
remain sealed and refrigerated until they can be deployed in the field. The samplers should be kept in a
cooler on ice in the field prior to deployment.

8.3 Bio-TRAP® SAMPLER PROCEDURES

8.3.1 Bio-Trap® Sampler Deployment
The following procedures are from the Microbial Insights, Inc.’s Bio-Trap” Sampler Protocol.

e If the monitoring well into which the Bio-Trap” sampler will be deployed has not been purged
recently, purging three well volumes is recommended to ensure contact with formation water
and to reduce the well bore effect.

e Wearing sterile gloves, remove the Bio-Trap’ sampler from the zippered bag and attach the nylon
attachment loop to a nylon line.

e Suspend the sampler where significant contaminant concentrations exist. If no data are available
on the vertical distribution of contaminants, suspend the sampler 1 to 1.5 feet below the top of
the water table if the contaminants of concern are petroleum hydrocarbons or in the middle of
the saturated screen if the contaminants of concern are chlorinated hydrocarbons.

e If large fluctuations in the water level are anticipated during the incubation period, the Bio-Trap®
sampler should be suspended from a float per the manufacturer’s directions. The float should be
made of a non-reactive inert material to both groundwater and subsurface contaminants.

8.3.2 Bio-Trap® Sampler Recovery

e Remove the Bio-Trap’ sampler from the well and cut off the braided nylon line used to suspend the
sampler.

e Transfer the sampler to a labeled, zippered bag and double bag it in a one-gallon zippered bag.

e Immediately place the bagged sampler on ice (which must be double-bagged) in a cooler and ship
the samplers to the laboratory for next day delivery.

9.0 SAMPLE MANAGEMENT AND CHAIN-OF-CUSTODY PROCEDURES

After each sample is collected, samples will be labeled and handled in accordance with methods
specified in the project-specific SAP and QAPP. Guidelines for sample labeling, chain-of-custody
procedures, sample packaging, and sample shipping procedures are provided in SOP OESC010C, “Sample
Labeling, Control, and Shipping”. Note that DOT hazardous material sampling requirements may apply to
samples that contain reportable quantities of hazardous substances.

10.0 GROUNDWATER QUALITY CONTROL SAMPLES

All QA/QC sampling activities must comply with the requirements of the project QAPP and SAP. Several
types of QC samples can be collected including equipment (rinsate) blanks, field blanks, material blanks,
duplicates, matrix spike and matrix spike duplicates, and trip blanks.
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Equipment rinsate samples (equipment blanks) are usually collected after sampling a known or
suspected contaminated well to assess the effectiveness of decontamination procedures. Equipment
blanks are taken in the field by pouring laboratory-grade ( Type Il reagent grade water through the
decontaminated pump or other sampling device, collecting the rinsate into the proper sample
containers. The equipment blank is preserved, labeled, and stored exactly the same as a groundwater
sample.

Field blanks are collected to assess if ambient sources of contamination, such as fumes from internal
combustion engines, may affect groundwater sample quality. Collect a field blank while at a
groundwater sampling location in an area where an ambient atmospheric source is present. Pour
laboratory-grade DI water into the samples containers (typically VOA vials) and treat exactly the same as
a groundwater sample.

Duplicate samples are collected to evaluate the accuracy and precision of the contract laboratory.
Duplicate samples are collected at the same time as the associated environmental samples (called field
or original samples). All of the sample bottles for a particular analysis for both the duplicate and the
environmental samples will be filled before filling the sample bottles for the next analysis. For instance,
fill all the VOC bottles prior to filling the SVOC bottles.

Trip blanks are submitted to the laboratory to evaluate the potential for cross-contamination of VOCs
within the shipping cooler. Appropriate sample containers filled with analyte-free water will be sealed
and provided by the laboratory. Trip blanks accompany sample shipments containing VOC samples (see
project SAP for frequency of trip blanks). Keep trip blanks with sample containers during all stages of the
sampling effort.

11.0  FIELD EQUIPMENT CLEANING PROCEDURES

Sampling equipment, including electrical water level tapes, flow-through cell, pumps, etc. should be
decontaminated upon arrival on-site (unless guaranteed clean by supplier) and between each well. Field
decontamination procedures may be specified in the project QAPP. Otherwise, use the decontamination
procedures in SOP OESC011A, “Sampling Equipment Decontamination Procedures”.

Generally, sample the least contaminated wells first (if known) as an additional precaution against
introducing contaminants into the wells and samples. If decontamination is performed in the field, all
rinse water must be contained in a manner that prevents the introduction of contamination to the site
environment. See SOP OESC012A, “Investigative Derived Materials Management Procedures,” for IDW
management.

12.0 FIELD DOCUMENTATION

Thoroughly document groundwater sampling procedures, equipment, and events to ensure the legal
defensibility of the data. Additional field documentation procedures are presented in SOP OESC002A,
“Field Records and Documentation”.

Maintain field notes in a bound “weather-rite” logbook to provide a daily record of sampling and events.
Follow site-specific requirements for completing daily field activities logs, purge logs, and groundwater
sampling logs.
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FIRE HYDRANT SAMPLING

When collecting water quality samples, taps located at a residence or business are often not available or
accessible in some areas of the system, so hydrants must be used. Dry barrel hydrants are the most
common type of hydrant. They are designed to be operated with their valves fully open. The hydrant
sampler referred to in this procedure was designed to allow the hydrant valve to be fully open while
collecting samples in a controlled, safe manner (USEPA, 2018).

Hydrant Sampler Procedure:

1.

Determine the time needed to flush the sample line using the following procedure (i.e.,
calculated flush time [CFT] or “rule of thumb”).
Assumes flow rate of 20 gpm, regulated by flow control valve on hydrant sampler.

The purpose of hydrant flushing: Flushing improves the likelihood that the sample will be
obtained from water main, which is more representative of distribution system conditions than
water that has aged in the service line or hydrant lead. Flushing for an insufficient amount of
time may result in obtaining a water sample from the service line or hydrant lead. Over flushing
may obtain a water sample from another part of the distribution system further away from the
intended sample location.

Approaches:

A. CFT
The CFT should be determined if time permits. Flush for two times the CFT before sampling.

The CFT is determined using the following steps:

a. Estimate the total length and diameter of hydrant piping. Utilize the operator’s knowledge of
the system, a system site map, and/or design standards, as needed.

Vertical length/diameter:

e The hydrant riser diameter is typically 6 inches, unless indicated differently.

e Assume the hydrant riser is 6 feet based on design standards, unless indicated
differently.

Horizontal length/diameter:
e The hydrant lead diameter is typically 6 inches, unless indicated differently.

e Measure or estimate the length of hydrant lead pipe between the main and hydrant
base. If the location of the main is not known, measure the horizontal distance between
the auxiliary valve to the hydrant and add one foot to account for distance from the
main to the auxiliary valve.

b. Determine the necessary flush time from the table below based on the vertical and horizontal
pipe lengths and diameters. Assume a 20 gpm flow rate due to the flow control valve on hydrant
sampler.

Oneida ESC Group





SOP No. OESCOO8F-P

@‘g:a ON El DA Revision No. 14

ey Date: June 17, 2021

v ESC GI’OUp Page 29 of 33
Length of | 2-inch 4-inch 6-inch 8-inch 12-inch 16-inch
Hydrant Diameter Diameter Diameter Diameter Diameter Diameter
Pipe
1 foot 0.0 0.0 0.1 0.1 0.3 0.5
5 feet 0.0 0.2 0.4 0.7 1.5 2.6
10 feet 0.1 0.3 0.7 1.3 2.9 5.2
15 feet 0.1 0.5 1.1 2.0 4.4 7.8
20 feet 0.2 0.7 1.5 2.6 5.9 104
25 feet 0.2 0.8 1.8 33 7.3 13.1
30 feet 0.2 1.0 2.2 3.9 8.8 15.7
35 feet 0.3 1.1 2.6 4.6 10.3 18.3
40 feet 0.3 13 2.9 5.2 11.8 20.9
45 feet 0.4 1.5 33 5.9 13.2 235
50 feet 0.4 1.6 3.7 6.5 14.7 26.1
55 feet 0.4 1.8 4.0 7.2 16.2 28.7
60 feet 0.5 2.0 4.4 7.8 17.6 313
65 feet 0.5 2.1 4.8 8.5 19.1 33.9
70 feet 0.6 2.3 5.1 9.1 20.6 36.6
75 feet 0.6 2.4 5.5 9.8 22.0 39.2
80 feet 0.7 2.6 5.9 10.4 235 41.8
85 feet 0.7 2.8 6.2 11.1 25.0 44 .4
90 feet 0.7 2.9 6.6 11.8 26.4 47.0
95 feet 0.8 3.1 7.0 124 27.9 49.6
100 feet 0.8 33 7.3 13.1 29.4 52.2

B. General Guideline

The General Guideline assumes a 3-minute total flush time before sampling. Easy to use and
acceptable for one-time sampling. Assumes the pipe diameter is 6 inches or less, and the length
of the hydrant lead pipe is less than 20 feet.

2. Ask the system operator for the system pressure at the sampling location. If the pressure is >
125 pounds per square inch (psi) at the sample location, install a pressure reducing valve (PRV)
adapter.

3. Prepare the hydrant for sampler installation by having the system operator remove the outlet
cap.

4. Close the gate valve on the sampler (turn the valve clockwise).

5. Install the sampler (the system operator should install the sampler). Sampler is affixed to the
hydrant outlet by turning clockwise.

6. Slowly open the hydrant by turning the operating nut counterclockwise until it is fully open (the
system operator should operate the hydrant).
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7. Open the gate valve (turn the valve counterclockwise) on the sampler and start the timer. The
hydrant sampler operates at a constant flow rate of 20 gpm. Either (1) allow the sampler to flush
for twice the CFT or (2) flush for the time designated by the General Guidelines above.

8. After flushing and when ready to collect a sample, reduce the flow rate using the gate valve to a
rate that allows for safe sample collection. Detach the discharge hose using the cam and groove
fitting and then take a sample. Close the gate valve between sample collection.

If the PRV Adapter is not being used (i.e., the system pressure is < 125 psi), record the pressure
reading from pressure gauge when both the sample and flush valves are closed.

9. Close the valve on the sampler (turn the valve clockwise) and have the system operator slowly
close the hydrant (turn the operating nut clockwise).

10. Slowly open the gate valve (turn the gate valve counterclockwise) to release any remaining
water pressure and confirm that the hydrant is closed.

11. Remove the sampler (have the system operator remove the sampler from the hydrant). Sampler
is removed by turning the sampler counterclockwise.
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ATTACHMENT 1

GROUNDWATER SAMPLING EQUIPMENT AND SUPPLIES CHECKLIST

Tools

%" and 9/16” socket or wrench
15/16” socket wrench (for drums)

Screwdriver, Pliers

Mallet
Wire cutters and/or knife

Crescent wrench

Decontamination/IDW Supplies

Isopropyl and DIW spray bottles
DI water (4 x 5 gallon carboys)

30 gallon vessel w/20 gallon
potable water

20 gallon carboy with
decontamination solution

30 gallon vessel with 20 gallons
soapy water

Personal Protective Equi

Brushes
Liquinox

Trash bags

Plastic wash tubs

Fluid containment (drums or poly
tanks)

pment

Tyvek
Hard hat (if required)
Safety glasses, splash guard

Steel-toed boots and booties

Caution tape (if needed)
Traffic cones (if needed)
Nitrile gloves

Work gloves

Ear plugs 2-way radio
First aid kit/blood borne Fire extinguisher
pathogens kit/eye wash

Miscellaneous Supplies
Well keys and caps Bolt cutters

Extra locks

Nylon wire ties

Extra bolts

Tubing cutter
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Sample Equipment / Instruments

Water quality probe (Troll or
equivalent)
Calibration fluids, fresh

PID and calibration kit

ASTM II deionized water
Turbidity Meter

Disposable bailer, bailer twine

Pump, tubing, reel, related supplies

Pump converter/inverter (if
needed)

Water level and/or Oil/Water
indicator

Generator (if needed)

Compressed air or air compressor
(if needed)

Flow-through cell

Field Logs and Documentation

Field activity daily log (if
required)

Groundwater elevation logs
Purge/Sample Logs
Sample Container Labels

Task-Specific SAP or Work Plan

Sample Supplies

Real time air monitoring log

COC
Site well map
Master sample data sheet

Equipment list

Poly sheeting

Duct tape, Clear plastic tape
Paper towels

Resealable baggies — all sizes
Coolers w/ice

Sample preservatives

Sample containers appropriate for
the COCs + reserves if breakage
happens

Filters (if required)

String for bailers

Tubing adapters and fittings
Buckets and funnels
Appropriate sample bottles
Appropriate IDW containers

Graduated plastic container (liter)
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Soil Sample Collection and Preservation for VOC Analysis
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STANDARD OPERATING PRACTICE OESC010B

Soil Sample Collection and Preservation for VOC Analysis

1.0 SCOPE AND LIMITATIONS

This Standard Operating Practice (SOP) presents soil sample collection methods and soil sample
preservation procedures. This SOP is limited to collection and preservation of unconsolidated soil
samples for laboratory analysis of volatile organic compounds (VOCs) by the specified methods (Section
5.0).

Numerous soil sample collection techniques have been developed to ensure sample integrity. Because
of the volatile nature of the analytes and the biodegradability of certain analytes, extra precautions
must be taken when collecting, handling, and shipping soil samples to the laboratory for VOC analysis.

2.0 SOIL SAMPLING COLLECTION METHODS

Inclusion of a specific product or vendor in this SOP does not imply Oneida Total Integrated Enterprises,
LLC’s (OTIE) endorsement of the product or vendor. The sampling tool to be used should be specified in
the project Sampling and Analysis Plan (SAP). The tools and procedures employed will vary depending
on the project objectives, the type of soil, and the specific analytical method. Additionally, different
states have varying regulations and/or guidelines regarding collection and preservation requirements
and the use of non-preservation tools for soil VOC samples.

Refer to SOPs OTIEO06B (surface soil sampling) and OTIE007D (subsurface soil sampling) for soil
collection methods. Minimize loss of volatile from the sampling medium by collecting samples for VOCs
first and immediately upon exposing the soil surface. Expose the soil sample surface by scraping away
surface soil or material using a clean spatula, scoop, knife, or shovel.

Each of the collection methods discussed in the following subsections requires the collection of at least
one replicate aliquot; however, two replicate aliquots are preferred. In addition to the three soil aliquots
that may or may not be preserved, a dry weight soil sample must be submitted to the testing laboratory
to determine moisture content. All replicate aliquots must be collected from the same soil stratum and
within close proximity to the location from which the original aliquot was collected (see Method 5035A).

2.1  EN CORE® SAMPLERS

The En Core® Sampler, available from multiple vendors, is a single-use volumetric sampling device made
of a composite polymer that collects, stores, and delivers soil samples for VOC analysis. The Sampler
consists of three components: the coring body, the plunger, and the cap. Viton® o-rings on the plunger
and cap provide a sealed headspace-free state limiting loss of VOCs by volatilization and biodegradation.
The Sampler is available in 5- and 25-gram sizes. A reusable T-Handle is used to assist in pushing the
sampler into the soil.
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Advantages and disadvantages of using En Core®
Samplers are listed below:

Advantages

e Sample handling by field personnel is limited
since the soil is not transferred from the
coring body once it is collected

e No balance required

e No chemical preservation performed in the
field

Disadvantages:

En Core ® Sampling tools

e Samples must be analyzed within the 48-hour holding time
e Cap can be difficult to attach properly, compromising sample integrity

Equipment required:

e Clean gloves e Zipper bags

e Spatula, scoop, knife, and/or shovel e Labels

e 3 En Core® Samplers including caps e Penor marker
e 1En Core®T-Handle e Cooler

e Re-sealable plastic bag or container e |ce

To collect soil samples using an En Core® Sampler:

1) Puton a pair of clean gloves.
2) Attach a Sampler to the T-Handle with the plunger in the down position and remove the cap.

3) Push the Sampler into the soil by use of the T-Handle. The plunger is pushed up by the soil
during sample collection, thus minimizing headspace in the coring body.

4) Place the cap on the Sampler and twist to the locked position. Be sure that the locking arm
grooves are seated over the coring body ridge.

5) Remove the T-Handle from the Sampler and lock the plunger by rotating the extended plunger
fully counterclockwise until the wings rest firmly on the tabs.

6) Place Sampler in a zipper bag; place a label and custody seal on the coring body; and place the
bag on ice at 4 degrees Celsius (°C).

7) Repeat steps 1 through 6 two more times, placing all aliquots in the same zipper bag. All
replicate aliquots must be collected from the same soil stratum and within close proximity to
the location from which the original aliquot was collected.

8) Collect a soil sample for dry weight analysis in a re-sealable plastic bag or sample container with
cap (do not add preservative). Properly label the dry weight sample and place in the zipper bag
along with the three Samplers.

9) Label the zipper bag, place a custody seal on the bag and keep the bag on ice at 4°C.
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10) Ship all aliquots and the dry weight sample in the labeled zipper bag on ice to the laboratory.

Because no preservation is performed in the field, the holding time for the soil samples collected using
this method is 48 hours. The Sampling and Analysis Plan for using En Core® Samplers must include a
shipping plan to ensure that the 48-hour holding time is met. Additionally, En Core® Samplers may not
be appropriate for some remote sites if shipping options are limited. Freezing and other preservation
techniques are discussed in Section 4.0.

2.2  DISPOSABLE PLASTIC SYRINGES

Disposable plastic syringes can be utilized to core soil samples. Advantages and disadvantages to using
this method are as follows:
Advantages:
e Accurate soil sample weight due to use of field balance
e Adjustable weights of soil and preservative
Disadvantages:
e Preservatives are used requiring proper documentation, training, and safety precautions

e Field balance required

Equipment required:

e C(Clean gloves e Re-sealable plastic bag or container
e Spatula, scoop, knife, and/or shovel e Clean towels to wipe VOAs

e Field balance e Zipper bags

e 3 Disposable syringes and plungers e Labels

e 3, 40-mL VOAs e Penor marker

e Preservatives (sodium bisulfate and e Cooler

methanol; Section 4.2) Ice

To collect soil samples using disposable plastic syringes:

1) Calibrate the balance as described in Section 3.0 and record calibration details.
2) Put on a pair of clean gloves.
3) Label and pre-weigh 40-mL VOAs.

4) Add approximately 1 gram of preservative to each tared VOA if 5 grams of soil are to be
collected (0.2 grams of preservative per 1 gram of soil). Details on in-field chemical preservation
methods are presented in Section 4.2.

5) Record the weight of each labeled VOA containing preservative.

6) Collect soil sample in a tared, plastic open-end syringe. The sample and syringe must weigh
within the acceptable limits (4-6 grams).

7) Gently extrude the soil sample from syringe into the tared VOA to avoid splashing. Certain soils
may effervesce upon contact with acidic preservatives. If small amounts of gas are created, seal
the vial quickly. If large amounts of gas are created, do not seal the vial as it may shatter.
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Discard the vial appropriately if a vigorous reaction occurs producing large amounts of gas and
add a fresh soil aliquot to an unpreserved VOA.

8) Close the vial tightly, weigh it, and record its weight. Include copies of all recorded weights with
the chain-of-custody forms.

9) Place vials in a labeled re-sealable bag, seal it with a custody seal, and keep it on ice at 4°C for
shipment. It is imperative that no labels, custody seals, etc. be placed on the vials after adding
the soil and preservative since it will contribute to the final weight of the vial, causing inaccurate
soil weights.

10) Repeat steps 1 through 9 two more times. All replicate aliquots must be collected from the
same soil stratum and within close proximity to the location from which the original aliquot
was collected.

11) Collect a soil sample for dry weight analysis in a re-sealable plastic bag or sample container with
cap (do not add preservative). Properly label the dry weight sample.

12) Ship all three vials and the dry weight sample in a labeled re-sealable bag with a custody seal on
ice to the laboratory.

This method is based in part on the following documents: ASTM D4547-91; SW-846 Methods 5030,
5035A, 8000, 8015, and 8260; a single laboratory method evaluation study conducted by the America
Petroleum Institute; and work by the EPA Total Petroleum Hydrocarbons

Committee. See Section 5.0 for further details on these analytical methods.
2.3  EASYDRAW SYRINGE® SAMPLERS

The EasyDraw Syringe® sampler, available from Multiple vendors, combines
a reusable PowerStop Handle® with a plastic sample collection tool that
doubles as a dry weight container. The handle has three settings for
different soil types: heavy position for dense clay, the light position for dry
sandy soil, and the medium position for all others. There are three 5-gram,
three 10-gram and one 13-gram positions to accommodate various
methods. The actual sample weight will be determined in the laboratory.

Advantages and disadvantages to this sampling method include the
following:

Advantages:

e No balance required

e Handle has adjustable settings for various soil types and sample sizes
Disadvantages:

e Preservatives are used requiring proper documentation, training, and safety precautions

Equipment required:
e (Clean gloves e (Clean towels to wipe VOAs
e Spatula, scoop, knife, and/or shovel e Zipper bags
e 3 EasyDraw Syringe® Samplers e Labels
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e 3, 40-mL VOAs e Penor marker
e Preservative (sodium bisulfate and e Cooler
methanol; Section 4.2) e Ice

To collect soil samples using an EasyDraw Syringe”:

1) Puton a pair of clean gloves.

2) Insert the EasyDraw Syringe® into the appropriate slot on the PowerStop Handle® and remove
end cap from syringe.

3) Push the syringe into freshly exposed soil. Continue pushing until the soil column inside the
syringe has forced the plunger to the stopping point.

4) Wipe all debris from the outside of the syringe. The soil plug should be flush with the mouth of
the sampler. Remove any excess soil that extends beyond the mouth of the sampler.

5) Remove the syringe from the Powerstop Handle”’.

6) Insert syringe into open end of a pre-tared 40-mL vial containing the appropriate preservative
(Section 4.2). Extrude the sample into the vial by pushing on the syringe plunger very gently to
avoid splashing. Avoid getting dirt on the threads of the 40-ml vial. Use a clean towel to remove
any debris.

7) Cap vial immediately and put on ice or in an environment maintained at 4°C. Certain soils may
effervesce upon contact with acidic preservatives. If small amounts of gas are created, seal the
vial quickly. If large amounts of gas are created, do not seal the vial as it may shatter. Discard
the vial appropriately if a vigorous reaction occurs producing large amounts of gas and add a
fresh soil aliquot to an unpreserved VOA.

8) Repeat steps 1 through 7 two more times. All replicate aliquots must be collected from the
same soil stratum and within close proximity to the location from which the original aliquot
was collected.

9) Refill EasyDraw Syringe® and cap for use as a dry weight container.

10) Ship all three vials and the dry weight sample in a labeled re-sealable bag with a custody seal on
ice to the laboratory.

2.4  TerRRA CORE™ SoIL SAMPLERS

The Terra Core™ Soil Sampler, available from multiple
vendors, is a disposable transfer tool designed to collect
samples from hard packed soils and to transfer them to
appropriate containers for in-field chemical preservation.
Advantages and disadvantages to using the Terra Core™
Sampler include the following:

Advantages:

e No balance required since a filled chamber collects
approximately five or ten grams of soil
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No separate handle required

Disadvantages:

Preservatives are used requiring proper documentation, training, and safety precautions

Equipment required:
e (Clean gloves e (Clean towels to wipe VOAs
e Spatula, scoop, knife, and/or shovel e Zipper bags
e 3 Terra Core™ Soil Samplers e Labels
e 3, 40-mL VOAs e Penor marker
e Preservative (sodium bisulfate and e Cooler
methanol; Section 4.2) e Ice

Re-sealable plastic bag or container

To collect soil samples using a Terra Core™ Soil Sampler:

5)

6)

7)

8)

9)

Put on a pair of clean gloves.

With the plunger seated in the handle, push the Terra Core™ into freshly exposed soil until the
sample chamber is filled.

Wipe all debris from the outside of the sampler. The soil plug should be flush with the mouth of
the sampler. Remove any excess soil that extends beyond the mouth of the sampler.

Rotate the plunger that was seated in the handle top 90 degrees until it is aligned with the slots
in the body.

Place the mouth of the sampler into the 40-mL vial containing the appropriate preservative
(Section 4.2). Extrude the sample into the vial by pushing the plunger down very gently to avoid
splashing. Avoid getting dirt on the threads of the vial. Use a clean towel to remove any debris

Cap vial immediately and put on ice or in an environment maintained at 4°C. Certain soils may
effervesce upon contact with acidic preservatives. If small amounts of gas are created, seal the
vial quickly. If large amounts of gas are created, do not seal the vial as it may shatter. Discard
the vial appropriately if a vigorous reaction occurs producing large amounts of gas and add a
fresh soil aliquot to an unpreserved VOA.

Repeat steps 1 through 6 two more times. All replicate aliquots must be collected from the
same soil stratum and within close proximity to the location from which the original aliquot
was collected.

Collect a soil sample for dry weight analysis in a re-sealable plastic bag or sample container with
cap (do not add preservative). Properly label the dry weight sample.

Ship all three vials and the dry weight sample in a labeled re-sealable bag with a custody seal on
ice to the laboratory.

10) Dispose of the Terra Core™,
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3.0  FIELD BALANCE CALIBRATION METHOD

Field balances should be used when convenient to ensure the correct sample size is collected. Balances
should be accurate to the nearest 0.01 grams. The following calibration procedure should be used for
calibrating field balances such as the Acculab PP-1508B:

1) Prior to use, allow the balance to warm up and stabilize for at least two minutes. Recalibrate
daily at a minimum and more often if the balance is used for prolonged periods during the day.

2) Press and hold the “CAL” key until the calibration weight appears and flashes on the display.

3) With the calibration weight value still flashing, press the tare key, and the display will read “AL
0.” After pausing for at least two seconds, place an appropriate calibration weight, 5-, 25-, or
100-grams, gently on the center of the tray top. The calibration weight should reflect a range of
measurements expected to be conducted in the field.

4) The display will momentarily show “AL F” and then return to active weighing. The calibration is
complete when the display correctly shows the calibration weight, and the display has
stabilized. If “AL E” appears instead of “AL F,” this indicates a calibration error has occurred and
the calibration process should be repeated. “AL E” can occur if the calibration steps are not
followed in the correct order or if an incorrect calibration weight was applied.

5) Remove the calibration weight and press the tare key to reset the zero point.

6) Record the calibration information in the field logbook.
4.0  IN-FIELD PRESERVATION METHODS

Soil samples for VOC analysis can be preserved by cooling and/or freezing as well as by chemical
preservation. Chemical preservation can be performed either in the field or in the laboratory.
Preservation is required to ensure that the sample is representative of the chemical composition of the
original tested soil. Volatilization of VOCs and their biodegradation must be minimized. Select
preservation options are discussed below.

4.1 PRESERVATION BY COOLING AND FREEZING

The most common method for preserving samples is to cool them to 4 + 2°C. All of the collection
methods discussed in Section 2.0 use this method when shipping samples to the laboratory.

Because samples that are collected using a closed system such as an En Core Sampler” are not
chemically preserved, they cannot be stored for longer than 48 hours at 4 + 2°C prior to analysis or
preservation. This time restraint may be difficult to achieve depending on the location of the sampling
site and laboratory. According to Method 5035A, soil samples that are frozen to < -7°C in the coring tool
also have a holding time of 48 hours. However, a study performed by Sorini et al. in 2004, demonstrated
that soil samples for VOC analysis collected in En Core Samplers® can be stored under the following
conditions with little difference in VOC concentrations:

e 4 +2°Cforupto48hours
e -7°Cto -21°C for up to 14 days
e 4+ 2°Cforupto 48 hours followed by storage at -7°C to -21°C for up to 5 days
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The Unites States Environmental Protection Agency (USEPA) is currently considering modifying the
method to allow for longer holding times at freezing temperatures. These storage conditions are now
specified in D 6418 (ASTM 2009). Should the holding times for unpreserved frozen samples be approved,
the soil aliquots must be maintained either frozen (< -7°C) or at 4 + 2°C until laboratory receipt. To
achieve such temperatures during shipment, dry ice, gel packs, or salt-ice mixtures may be required.
Sample temperatures should not drop below -20°C due to potential problems with vial seals and the
loss of constituents upon sample thawing (USEPA Method 5035A).

4.2  CHEMICAL PRESERVATION

Soil samples with high VOC concentrations are typically preserved with methanol whereas samples with
low VOC concentrations are typically preserved with sodium bisulfate. Chemical preservation requires
coring, weighing, and placing 5-gram samples in 40-mL VOAs containing 1 gram of preservative. To
satisfy the requirements of Method 5035A, two vials with sodium bisulfate and one vial with methanol
are required for each sample. Because of possible adverse reactions of the soil and preservative, proper
personal protective equipment (PPE) must be work when performing in-field preservation.

A Field Preservation Kit is available for high and low level sampling from
various vendors that includes the following:

- 1 Disposable EasyDraw’ Syringe or Terra Core™ Sampler
(see Section 2.0)

— 1 Dry weight jar with lid

— 2,40-mL tared VOA vials with stir bars and 5 mL of sodium
bisulfate solution

— 1, 40-mL tared VOA vial with 5 mL of methanol

- 1 Foam holder and zipper bag

Because the vials with the preservative and stir bars have been weighed, it is
imperative that no labels, custody seals, etc. be placed on the vials since it will contribute to the final
weight of the vial, hence causing inaccurate soil weights.

The zipper bag containing the vials and the dry weight sample in the foam holder must be labeled and
sealed with a custody seal.

5.0 ANALYTICAL METHODS

Soil samples collected for VOC analysis are commonly prepared for analysis in accordance with SW-846
Method 5035A for closed-system purge-and-trap and extraction for volatile organics in soil and waste
samples. This method is typically used for low concentrations of VOCs. The sample collection procedures
described in this method are the same for both high and low concentration samples. High concentration
samples are typically analyzed via Method 5030.

Method 5030 and 5035A can be used in conjunction with Method 8015 for aliphatic hydrocarbon
analyses, Method 8021 for BTEX analysis, and Method 8260 for VOCs.
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1.0 INTRODUCTION

The objective of this Standard Operating Procedure (SOP) is to present procedures for sample
identification (ID), sample handling, and chain-of-custody (COC). These procedures will facilitate
maintaining the integrity of the samples post-collection to laboratory arrival. COC documentation is
used to communicate analytical instructions to the laboratory, provide the laboratory with a record of
provided samples, and document proper handling by only authorized personnel.

2.0 SAMPLE LABELING

Field records and COC records will be recorded in black waterproof, ballpoint, non-erasable ink. Under
no circumstances will permanent markers (e.g., Sharpies), white out, or erasers be used on field forms
or COC forms. Errors must be corrected by a single line through the error, initialed, dated, and rewritten
by the field personnel performing the correction. If possible, corrections should be made by the
individual who made the error.

Adhesive labels placed on sample tags, logbooks, or sample containers should not be removed. Labels
should never be placed over previously recorded information. Permanent markers may be used for
information recorded on sample container labels; error correction will follow the same process detailed
in the previous paragraph.

2.1 PROCEDURES

Samples of environmental media including soil, sediment, surface water, groundwater, waste, ambient
air, and vapor samples, will be labeled according to the following procedures.

1. Label each sample container with the following information:
e Date and time

e Sample ID number
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e Project number

e Sampler (name)

e Preservative

e Field filter (if applicable)

2. Record sample collection information in the field logbook and/or daily field record. Begin the sample
collection entry with the time the sample is collected. Entries will be made in chronological order.

3. Sketch a drawing of the site in the field logbook if a map of the sampling location is not available
prior to sampling. Properly identify and illustrate specific sampling points for future reference.

3.0 SAMPLE NOMENCLATURE

The sample numbering protocol used for field samples and quality control (QC) samples will be outlined
in the project-specific Sampling and Analysis Plan (SAP), Work Plan, Field Sampling Plan, Quality
Assurance Project Plan (QAPP), and/or comparable document.

4.0 CHAIN OF CUSTODY PROCEDURES

A COCiis a legal document used to track the continuous possession of samples from their origin to
completion of analysis and archiving/disposal in the laboratory. This uninterrupted record of custody is
required to maintain integrity of samples. The following procedures will provide field personnel with
techniques to complete sample labels and COCs in the field:

e Limit the amount of personnel handling samples during the sampling event.

e Each field team member is responsible for the proper handling and custody of samples collected
until they are properly and successfully transferred to the next authorized person or facility. If the
project has a Field Sample Coordinator (FSC), the field team will deliver samples to the FSC as soon
as possible and that person will assume responsibility for completing the COC record.

e Prior to or immediately following sample collection, field personnel will complete sample labels for
each sample container using black waterproof, non-erasable ink or permanent marker, and attach
them to the sample containers. A sample label will be adhered or tied to the container.

e Sample containers will be placed in re-sealable plastic bags before placement on ice to prevent
leakage. Double bagging sample containers and wrapping each container in bubble wrap is
recommended to prevent leakage and breakage.

The following methodology will be used to complete the COC and to maintain an accurate record of
sample collection, transport, analysis and disposal:

1. Samples will be accompanied by a COC form at all times. A COC record will be completed for all
samples or materials collected. Each sample shipment must contain a separate COC form.

2. The COC form will be used by personnel responsible for the integrity of samples from the time of
collection until receipt by the laboratory. The COC form will be signed by each individual who has
the samples in their possession.
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The COC documentation will include the project name and number, date, location, sampler’s
name/signature, client, and any additional sample collection details. The COC will also include
necessary information for the laboratory, including the type of sample, number of sample
containers, sample description, sample preservative, sample remarks (such as, a field-filtered or
quality control sample), requested analysis, and turnaround time. This information should match the
project SAP and be confirmed with the Project Chemist prior to field mobilization.

Several COC forms or COC continuation forms can be used to group samples under one COC. The
continuation forms will reference the original COC number and all pages will be numbered.

One copy of the COC record will be retained by the FSC and a digital copy sent to the Project
Chemist and Project Manager. The original record will be sent to the Project Manager after samples
are accepted by the laboratory. This copy will become a part of the project file.

The first block for "Relinquished by" and "Received by" will be completed by the field sampler and
transporter, respectively, if the person collecting the sample does not transport the samples to the
laboratory or deliver the sample containers for shipment.

The person transporting the samples to the laboratory or delivering them for shipment will sign the
record form as "Relinquished by" at the time the samples are transferred. Lab personnel will sign
the “Received by” section once the samples arrive to the lab

The COC form will be kept in the possession of the person delivering the samples if the samples are
transported directly to the laboratory. The sender must sign with date and time as “Relinquished
by” before sealing coolers if the samples are shipped to the laboratory by commercial carrier. The
COC form will be sealed in a plastic bag, taped on the inside lid. The shipping container will be sealed
with two custody seals and securely taped on each prior to relinquishing to the shipper.

a. For samples shipped by commercial carrier, the waybill or air bill will serve as an extension of
the COC record between the final field custodian and receipt in the laboratory. The sender's
copy of the waybill must be attached to the sender's copy of the COC form and the waybill
tracking number recorded into the logbook.

b. The sample recipient will open the shipping containers, compare the contents with the COC
record, verify that document control information is accurate and complete, and sign and date
the record as “Received by.” Discrepancies will be noted on the COC form.

c. The Project Chemist will be immediately notified of sample discrepancies and the samples in
question will be segregated from normal samples.

d. The digital copy of the COC form completed by the laboratory will be maintained in the project
file.

SAMPLE HANDLING PROCEDURES

SAMPLE PACKAGING FOR SHIPMENT

following procedures will be used to prepare samples for shipment to the laboratory:

Proper packing to ensure that samples arrive at the laboratory in good condition.
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a. Durable plastic ice chests and coolers will be used. Tapes that may emit volatile organic
compounds, such as duct tape, will not be used inside the container.

b. Large heavy-duty plastic bags will line the cooler to prevent leakage.

c. Approximately 2 inches of cushioning material such as bubble wrap, bagged ice, and/or
absorbent pads will be placed in the bottom of the inner liner.

d. Sample containers will be placed in clear, plastic, re-sealable bags. Double bagging sample
containers is recommended to reduce leakage. Glass containers will be wrapped in bubble wrap
or cushioning material to prevent breakage.

e. Double bagged ice—sufficient to maintain 4° C during shipment—will be placed beneath, around,
and on top of the sample containers. Void space will be filled with ice and/or bubble wrap to
prevent sample container breakage during shipment. A temperature blank must be included in
the shipment so the lab can verify the temperature upon arrival.

f. The completed COC form will be placed in a re-sealable plastic bag and attached to the lid of the
cooler with clear plastic packing tape.

g. The large heavy duty garbage bag lining the cooler will be tied and fastened. The loaded cooler
will be securely taped shut with heavy duty packing tape so that the cooler cannot be opened. If
the cooler is equipped with a drain plug, it will be taped shut.

h. The completed shipping label will be placed on the outside of the cooler.
i. The sides of the cooler will be marked with "This Side Up" arrows and "Fragile" labels.

j. Signed custody seals will be covered with clear packing tape and placed on the top and sides of
each cooler so that the cooler cannot be opened without breaking the seal.

k. Notify the laboratory of the expected shipment and coordinate with laboratory receiving hours.
Special procedures may be required for sample receipt after hours or on weekends. In general,
samples should be shipped priority overnight to accommodate holding times between sample
collection and analysis.

2. Comply with shipper weight limits.

3. Shipment records, including freight bills, post office receipts, and bills of lading, will be retained in
the project file.

5.2 SAMPLE SHIPMENT CONSIDERATIONS (DOT REGULATIONS)

Samples may be classified as hazardous materials/dangerous goods for shipment per Department of
Transportation (DOT) regulations. If professional knowledge indicates that the sample does not contain
hazardous materials above reportable quantities or characteristics above listed concentrations in the 40
CFR hazardous waste table, including pH, corrosivity, and ignitability criteria, samples do not have to be
shipped as hazardous materials.

NOTE: IF YOU ARE NOT DOT-TRAINING CERTIFIED, YOU CANNOT SHIP HAZARDOUS MATERIAL/
DANGERQOUS GOODS. To do so risks large fines against the individual who signs the shipping bill.
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For some chemicals and compressed gases, the quantity, limitations, shipment requirements are given
in 49 CFR 172.101, especially in the Hazardous Materials Table 172.101. Field personnel cannot classify
samples based on the source or origin according to these regulations. The shipper is required to know
actual or expected chemical concentrations of the material in the shipping container. Field personnel
who are unsure about shipping from the field should call a qualified person in the office. Applicable
regulations should be reviewed for each situation.

6.0 REFERENCES

Department of Transportation, Final National Guidance Package for Compliance with Department of
Transportation Regulations in the Shipment of Laboratory Samples, March 1981.

United States Environmental Protection Agency Region 4, Environmental Investigations Standard
Operating Procedures and Quality Assurance Manual, May 1996.
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1.0 PURPOSE AND LIMITATIONS

The equipment decontamination procedures outlined in this Standard Operating Procedure (SOP)
represent general decontamination procedures to be used by field personnel for sampling equipment
that may come into contact with contaminated media.

Alternative field decontamination procedures that are not specified in this SOP or in project plans must
be approved by the project manager and recorded in the field logbooks.

Decontamination procedures are described for two types of equipment:

¢ Equipment that does not contact samples: equipment associated with the sampling effort, but
does not directly contact the sample. For example, drilling bits, field-screening sample jars, and
flow-through cell.

¢ Equipment that contacts samples: equipment that comes in direct contact with the sample or
portion of sample that will undergo chemical analyses or physical testing. For example, sampler
and sample sleeves.

2.0 GENERAL REQUIREMENTS

2.1 CLEANING MATERIALS AND SUPPLIES

Detergent: Use a standard brand of phosphate-free laboratory detergent such as Liquinox® or Luminox®.
Liquinox® is a traditional anionic laboratory detergent used for general cleaning. Luminox® is a
specialized detergent capable of removing oils and organic contamination and is used in lieu of a solvent
rinse step in cleaning of equipment for trace contaminant sampling. Where not specified in these
procedures, either detergent is acceptable.

The use of a different detergent must be justified and documented in the field logbooks. Detergent must
be kept in a clearly labeled clean plastic, metal, or glass container until used.
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Tap Water: A potable water source will be identified for equipment decontamination procedures as part
of the field planning activities. Tap water may be from an on-site or off-site source and is typically the
project site municipal water supply source. Tap water can be stored in clean tanks, sprayers, or squeeze
bottles, or may be applied directly from a tap water source. Specific requirements for tap water may be
given in the project Sampling Analysis Plan (SAP).

Deionized Water: Deionized water has been treated by passing through a standard deionizing resin
column. Deionized water must be stored in clean glass, stainless steel, or plastic containers. Specific
requirements for deionized water may be required per the project SAP. Some SAPs may require ASTM
Type Il deionized water that is laboratory-certified to contain no metals or other inorganic compounds.

Alcohol, Acids, and Solvents: Isopropanol, nitric acid, and hexane are typical fluids that may be used to
clean field equipment. The project-specific SAP should specify if these materials can be used. Observe
Department of Transportation (DOT) shipping requirements for these materials.

Cleaning materials and supplies for sampling of per- and polyfluoroalkyl substances (PFAS): Laboratory-
certified PFAS-free water must be used for cleaning sampling equipment used for collecting samples
that will be analyzed for PFAS. PFAS-free water should be stored in either high density polyethylene
(HDPE) or polypropylene containers. If clean equipment is placed on plastic, it must be HDPE or polyvinyl
chloride. Products containing Teflon™ or low density polyethylene (LDPE) should be avoided for PFAS
samples. See Section 4.7 for decontamination procedures for equipment used for PFAS sampling.

2.2 SAFETY PROCEDURES

Follow applicable health and safety procedures specified in the project-specific SAP or Health and Safety
Plan (HASP) during equipment decontamination. At a minimum, the following personal protective
equipment (PPE) will be worn and precautions followed in the decontamination area:

e Safety glasses with side shields or goggles and nitrile or latex gloves worn at all times during
decontamination operations.

e Steam cleaning will generally be performed by a qualified subcontractor responsible for compliance
with their own health and safety requirements for this task.

e Eating, smoking, drinking, chewing, or hand-to-mouth contact is not permitted during
decontamination operations.

2.3 STORAGE OF FIELD EQUIPMENT

Store field equipment in a contaminant-free environment following decontamination. Do not store clean
field equipment near fuel sources or within the exclusion zone. Allow sampling tools to air dry and wrap
in plastic or aluminum foil pending further use. After decontamination, equipment should be handled
only by personnel wearing clean latex or nitrile gloves to prevent recontamination.

3.0 DAILY QUALITY CONTROL AND PRODUCTION REPORTS

This section provides guidelines for specific Quality Control (QC) procedures to monitor the
effectiveness of sampling equipment cleaning procedures. Sampling and field equipment will be cleaned
in accordance with the project-specific Data Quality Objectives (DQOs). QC procedures will be recorded
in the field log books.
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3.1 EQUIPMENT BLANK SAMPLES

The effectiveness of equipment cleaning procedures will be evaluated by analysis of rinsate blank
samples. Equipment rinsate blank samples will be collected and submitted for laboratory analysis in
accordance with the project SAP. Different pieces of equipment will be selected for this procedure so a
representative sampling of equipment is obtained during field activities.

The following procedures will be used to collect an equipment rinsate blank:

1. Complete the cleaning procedures listed in Section 4.0 of this SOP. If the rinsate blank is
collected from a submersible pump, rinse the sample contact portion of the disassembled pump
with deionized water.

2. Fill laboratory-supplied containers with laboratory-grade water rinsate. Refer to the project SAP
for appropriate rinsate blank sample containers, preservatives, and analyses.

3. Follow the project SAP for identification of QC samples (blind or designated) in chain-of-custody
forms.

4.0 CLEANING REUSABLE SAMPLE-CONTAINING EQUIPMENT

Use disposable sampling equipment when practicable to minimize the potential for cross-
contamination. Follow the procedures outlined in this section when sample-contacting equipment is
reused.

4.1 GENERAL

Equipment decontamination will take place in a designated area within the Contamination Reduction
Zone that is lined with plastic. Equipment decontamination liquid will be retained and containerized as
specified in the project SAP. The detergent and initial rinse water baths may be reused but new
solutions must be prepared periodically depending on the amount of equipment requiring
decontamination.

4.2 SAMPLING EQUIPMENT FOR ORGANIC ANALYSES

The following general procedure will be used when cleaning metallic, Teflon®, plastic, or glass field
sampling equipment:

1. Wash equipment thoroughly with laboratory detergent and water, using a brush to remove
particulate matter or surface film.

2. Rinse equipment thoroughly with tap water.

3. Rinse equipment thoroughly twice with deionized water.
4. Allow equipment to air dry.

5. Wrap equipment in plastic or aluminum foil.

4.3 SAMPLING EQUIPMENT FOR INORGANIC ANALYSES

Use the following procedures when cleaning field equipment for collection of samples for metals and
other inorganic analyses:
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1. Wash equipment thoroughly with laboratory detergent and water, using a brush to remove
particulate matter or surface film. Take care to avoid scratching the equipment.

2. Rinse equipment thoroughly with tap water.

3. Rinse equipment using a 0.1 N nitric acid (if required).

4. Rinse equipment using distilled water.

5. Allow equipment to air dry.

6. Rinse equipment thoroughly twice with deionized water.
7. Wrap equipment in plastic.

4.4 WELL SAMPLING PumPs

Dedicate sample tubing to a specific well to avoid cross-contamination. Use the following pump-cleaning
procedures to clean downhole pumps between sampling locations.

1. Set up three tubs or buckets: one detergent wash, one tap-water rinse, and one deionized water
rinse.

2. Place pump in the detergent bath. Recirculate the detergent-wash water through the pump for
several minutes using a short length of tubing.

3. Wash the exterior of the electrical supply/control cables, hoses, and pump with soapy water.
Rinse the soap from the outside of each with tap water.

Remove pump and place in tap water rinse bath and repeat recirculation pumping procedure.

Remove pump, place in deionized water rinse tub, and repeat recirculation procedure.

AN A

Collect pump-cleaning QC equipment rinsate blank samples at this time (see Section 3.1).

7. Place clean pump in a large plastic bag or in a clean bucket until ready for use at next sampling
location.

4.5 BLADDER PumpPs

The following steps provide generalized decontamination procedures for bladder pumps:
1. Follow decontamination procedures in Section 4.4 up to Step 3.

2. Disassemble the bladder pump by unscrewing the screened portion of the pump casing and
removing the bladder.

3. Discard pump bladder.
4. Rinse parts thoroughly with soapy water.
5. Rinse parts thoroughly with tap water.

6. Rinse parts thoroughly with deionized water and allow to air dry.

7. Reassemble the pump with a new bladder.
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8. Place the equipment in a plastic bag or wrap with plastic film to prevent contamination during
storage or transit.

4.6 SAMPLING EQUIPMENT CONTAMINATED WITH GUMMY OR OIL MATERIALS

Use disposable sampling equipment is recommended for samples that contain adhesive, oily, greasy, or
other hard-to-remove residues. If reusable sampling equipment becomes contaminated with these
types of materials, it may be necessary to rinse the equipment with isopropanol to remove residues
before proceeding with decontamination Step 1 (Section 4.2 and 4.5. Additional decontamination
procedures using specialized solvents or steam-cleaning may be required.

Sampling equipment that cannot be cleaned using the procedures in this SOP will be discarded as
investigation-derived waste (IDW) and will be managed in accordance with SOP OESCO12A Investigative
Derived Waste Management Procedures.

4.7 SAMPLING EQUIPMENT USED FOR PFAS SAMPLING
For samples collected for PFAS analyses, use the following procedures for sampling equipment or

components of equipment that come in contact with the sample:

1. Clean with tap water and Liquinox™ or Alconox™ detergent and potable water. Do NOT use the
detergent Decon 90™. Do not use detergents that contain fluoro-surfactants.

2. Use a polyethylene or polyvinyl chloride (PVC) brush to remove particulate matter and surface
films.

3. Rinse thoroughly with potable water.
4. Rinse thoroughly with laboratory-certified PFAS-free water.

5. Place on clean plastic sheeting to air-dry. Clean equipment will be placed on PFAS-free
materials. If plastic is used, it must be HDPE or PVC. If the equipment is stored overnight, cover
and secure with clean, unused plastic sheeting.

6. Wrap equipment in plastic and label for storage and/or transport prior to use. Do not wrap
equipment in aluminum foil due to the potential of PFAS cross contamination.

5.0 MISCELLANEOUS EQUIPMENT CLEANING PROCEDURES

5.1 FIELD ANALYTICAL EQUIPMENT AND OTHER FIELD INSTRUMENTATION

Decontamination of field analytical equipment and other field instrumentation will follow the
manufacturer’s recommendations.

Wash the exterior of sealed, watertight equipment with detergent and rinse with tap water before
storage. The interior of equipment may be wiped with a damp cloth if necessary. Wipe other field
instrumentation with a clean, damp cloth. Rinse conductivity probes, pH meter probes, DO meter
probes, etc. with deionized water before storage.

Clean the turbidity meter glass sample cuvette and dry with a soft cloth to prevent scratching of the
sample cuvette. Check the desiccant in flow meters and other equipment and replace, if necessary, each
time the equipment is cleaned.
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5.2 WATER LEVEL INDICATORS

The following procedures apply to cleaning water level indicators and other sounding equipment. Water
level indicators may be in contact with groundwater that will be sampled. Clean water level indicators
between each well.

1. Wash water level indicator thoroughly with laboratory-grade detergent and water using a brush
to remove particulate matter or surface film.

2. Rinse thoroughly with tap water.

3. Rinse thoroughly with deionized water.

4. Allow indicator to air dry.

5. Worap indicator in aluminum foil or plastic at the end of the day.

5.3 FLow-THROUGH CELL

The water quality meter and flow-through cell do not make contact with the sample because water
samples are collected from the outflow tubing prior to passage through the flow-through cell.

1. Remove meter and tubing from the flow-through cell prior to decontamination.

2. Wash equipment thoroughly with laboratory-grade detergent and water; using a soft brush,
remove particulate matter or surface film. Avoid scratching the cell surface.

3. Rinse equipment thoroughly with tap water followed by distilled water rinse.
4. Allow equipment to air dry.
5. Wrap equipment in plastic or in a resealable plastic bag.

54 ICE CHEST AND SHIPPING CONTAINERS

Keep sample-storage ice chests and reusable shipping containers clean to avoid cross-contamination.
Wash interior and exterior with laboratory detergent, rinse with tap water, and air dry as needed. Clean
heavily contaminated containers to the extent possible; if rendered unusable properly dispose as IDW.

6.0 LARGE EQUIPMENT CLEANING PROCEDURES

6.1 DRILLING RIGS

Decontaminate drilling equipment prior to commencement of drilling activities and between boreholes.
The drilling subcontractor is responsible for conducting proper decontamination of drilling equipment.

Prevent or reduce tracking of potentially contaminated soil/sediment off the site or from one drilling
location to the next by dry-brushing rig and support truck tires at each drilling location.

1. Construct a decontamination pad at an approved location.
2. Place drilling equipment in decontamination area and clean with pressure washer.

3. Remove particulate matter or surface films with tap water and phosphate-free detergent,
scrubbing, and a tap water rinse.
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4. Clean the inside of hollow drill rods with vigorous brushing, detergent, and steam cleaning,
followed by a tap water rinse.

5. Remove equipment from the decontamination pad and allow to air dry. Drill rods and augers
may be covered with clean new plastic until the equipment is used again. If stored overnight,
secure the plastic to keep it in place.

Water used during the decontamination process will be pumped into 55-gallon drums and stored on site
until proper disposal procedures can be conducted.

Upon completion of drilling activities, drilling equipment that contacted subsurface materials will be
decontaminated prior to departure of the drilling equipment from the site.

7.0 DECONTAMINATION FLUID CONTAINMENT

Containerize decontamination liquids in DOT-approved 55-gallon drums or other approved containers.
Label drums according to the procedures specified in the project SAP and SOP OESC012A and store in
the designated IDW container storage location at the site.

8.0 REFERENCES

ASTM D5088-20. 2020. Standard Practice for Decontamination of Field Equipment Used at Waste Sites.
Available at: http://www.astm.org/Standards/D5088.htm

U.S. Environmental Protection Agency Region 4. 22 June 2020. Field Equipment Cleaning and
Decontamination. No. LSADPROC-205-R4

U.S. Environmental Protection Agency Region 4. 19 October 2019. Field Equipment Cleaning and
Decontamination at the FEC. No. ASBPROC-206-R4

AMEC. 2014. Final (Revision 1) Perfluorinated Compounds (PFCs) Release Determination at Multiple
BRAC Bases Quality Program Plan. July.
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1.0 PURPOSE AND LIMITATIONS

This Standard Operating Procedure (SOP) provides procedures for field analytical and test
instrumentation calibration. Field analyses must be traceable to the personnel performing the analyses.
The time, method, and result of each field analysis shall be entered into the field log books
chronologically for each analysis performed.

A specific calibration and/or standardization plan for commonly utilized field analytical equipment is
presented in this subsection and will be documented on the Equipment Calibration Data Record (copy
attached to this SOP). Included in this plan are calibration and maintenance intervals, listing of required
calibration standards, and conditions requiring recalibration.

2.0 WATER QUALITY FIELD METER CALIBRATION

2.1 OBJECTIVE

Ensure water quality measurements are accurate and representative of water quality parameters
measured.

2.2 EQUIPMENT

Water quality parameters typically measured include:

e Temperature (Celsius and Fahrenheit);

e Oxidation reduction potential (ORP in millivolts);

e Specific conductance (micro Siemens/centimeters at 25°C);
e Dissolved oxygen (percentage or micrograms/liter [ug/L]);
e pH;and

e Turbidity (NTUs).

One or more instruments with specific detectors or a multi-parameter meter may be used to measure
these parameters.
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Turbidity should be measured with a separate Turbidity meter (e.g., LaMotte 2020 or equivalent). The
meter reads the amount of reflected light at 90° to the incident angle of a light source shown on the
sample. The Turbidity meter should come equipped with two standards and one or two sample vials.

2.2.1 Calibration Instructions

Calibration instructions are presented in the user manuals for each instrument. The equipment vendor
must be contacted immediately if the manual is not included with the shipped equipment. All water
quality meters will be calibrated daily in the morning prior to use. Calibration information will be
recorded on the Daily Calibration Record — Multiparameter Probe (Attachment 1).

2.2.2 Standards

The Field Team Leader is responsible for ensuring fresh calibration fluids are present as required for
each instrument. The type, concentration and expiration date of each calibration fluid must be recorded
on the daily Calibration Record.

The following standards/solutions are required for water quality meters:
e Dissolved oxygen (membrane, potassium chloride [KCI] solution);
e Oxidation reduction potential (Zorbell solution);
e pH (three standard buffer solutions of pH 4, 7, and 10); and
e Specific conductance (1,000 micro Siemens/centimeter solution).
e Turbidity (factory standard that comes with the equipment).

2.2.3 Documentation
A multi-parameter probe calibration log is provided as Attachment 1.

3.0 PHOTOIONIZATION DETECTOR (PID) CALIBRATION

3.1 OBIJECTIVE

Verify that the response of the PID matches the actual concentration of the calibration gases (zero and
span gas). Determine the correction factor (CF) for measuring unknown gases with a PID calibrated to a
known gas.

3.2 EQUIPMENT

e PID equipped with a 10.6 or an 11.8 eV lamp, as required for the contaminants of concern. The
PID lamp strength should be specified in the site-specific sampling and analysis plan (SAP)
and/or the site-specific health and safety plan based on anticipated volatiles present.

e 100 parts per million (ppm) isobutylene gas cylinder, flow regulator, and poly tubing assembly to
connect the gas cylinder to the PID (Note: any gas can be used for calibration, but greatest
accuracy comes from calibrating with the same gas as is being measured. Typically, isobutylene
is used and a response factor applied.)

e (Calibration Record
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Procedure

PID calibration procedures will comply with those described in the PID manufacturer’s manual, which
will be kept with the PID instrument case at all times.

4.0

1.

10.

11.

Calibration and verification of the PID is completed at the job site in the morning before work
begins; calibrate the PID at least once per day.

Check the Calibration Record to determine if the appropriate lamp is installed. If not, change the
lamp following manufacturer’s instructions

Following manufacturer’s manual, check filters; if filter(s) is dirty, replace with a new filter.

Screw on the probe tip assembly to the detector body, ready polyethylene tubing, and
calibration gas.

Calibration is generally performed between a “zero gas” (generally, clean atmosphere) and
calibration gas (“span gas”) of known concentration. The span gas concentration should be
matched to the PID range of the instrument.

Turn on PID and initiate calibration sequence, following manufacturer’s instructions. Ensure
instrument reads 0 before attaching calibration gas source. If instrument shows “wandering” or
“up ramping” readings, ensure you are working in a clean environment and the instrument is
clean (no dirt in the probe or detector). If ambient humidity is high, attach a hydrophilic filter to
the probe. Recheck; if zero reading then proceed with calibration, otherwise the PID may need
servicing.

Attach calibration gas source (gas canister) to polyethylene tubing which is then attached to the
PID probe tip; open canister valve, and proceed with calibration.

The instrument reading should equal the calibration gas concentration multiplied by the
response factor (e.g., 100 ppm x 0.65 = 65 ppm). If the zero air or calibration gas reading varies
more the 2 ppm from the expected reading, repeat the calibration.

Close the valve on the calibration gas and disconnect gas source from PID probe. Verify the
instrument returns to a zero reading.

Record the date and time of the calibration or verification on the PID Calibration Record
(Attachment 2) along with the test status.

If the calibration is not completed within the required parameters, or if the instrument will not
produce the expected reading during the calibration verification, note the failure and attempted
remedy on the Calibration Record. After attempting a remedy, repeat the calibration from Step
#2. If the calibration does not produce the expected result contact the office to obtain
instructions for other potential remedies or to obtain a replacement PID. Do not use a PID that
does not calibrate properly.

MULTI-GAS METER CALIBRATION

Several types of gas meter/monitors are available and commonly used during investigation and
remediation work. Gases or vapors (or atmospheric conditions) that may require monitoring include:
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e Lower explosive limit (LEL)
e Upper explosive limit (UEL)
e Toxicity

e Hydrogen sulfide (H2S)

e Carbon monoxide (CO)

e Dust/aerosol

e Hydrogen cyanide

e Methane

e Percent oxygen.

The gas meters available may monitor multiple or single parameters depending on the manufacturer.
Examples of meters typically used include:

e MSA Passport Gas Monitor (LEL, H2S, CO, and percent oxygen)
e  Mini-ram Dust/Aerosol Monitor

Calibration procedures for each type of meter are included with the instruments. Calibrations must be
performed on each instrument in accordance with the manufacturer’s instruments once per day prior to
use, at minimum. The calibration procedures and results will be recorded on the daily Multi-Gas Meter
Calibration Record (Attachment 3).

5.0 REFERENCES

RAE Systems. Application Note AP-000 rev. 2. RAE Systems PID Training Outline. Available from:
http://www.raesystems.com/sites/default/files/downloads/AP-000_PID_Training_Outline.pdf

RAE Systems. Application Note AP-211 rev. 5. PIDS for Continuous Monitoring of VOCs. Available from:
http://www.raesystems.com/sites/default/files/downloads/FeedsEnclosure-AP-
211_Continuous_Monitoring_of VOCs.pdf

RAE Systems. Technical Note TN-106: Correction Factors, lonization Energies and Calibration
Characteristics. Available from:
http://www.raesystems.de/sites/default/files/downloads/FeedsEnclosure-TN-
106_Correction_Factors.pdf

U.S. Environmental Protection Agency, Region IV, Environmental Investigations Standard Operating
Procedures and Quality Assurance Manual, May 1996.
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ATTACHMENT 1

DAILY CALIBRATION RECORD — MULTIPARAMETER PROBE

Date:

Time:

Employee Name:

Equipment Name:

Contract/Project:

Equipment Serial #:

Maintenance Performed:

Comments:

CALIBRATION FIELD CHECK

Calibration Standard:

Concentration of Standard:

ORP: ORP:
DO: DO:
Temp: Temp:
pH (1 Point): pH (2 Point):
Conductivity: Conductivity:
Lot Number of Calibration: Expiration Date of Calibration Standard:
ORP: ORP:
DO: DO:
Temp: Temp:
pH: pH:
Conductivity: Conductivity:
Pre-Calibration Check Reading: Post-Calibration Check Reading:
ORP: ORP:
DO: DO:
Temp: Temp:
pH (2 Point): pH (2 Point):
Conductivity: Conductivity:
Post-Field Check Reading:
ORP:
DO:
Temp:
pH (2 Point):
Conductivity:
Adjustment(s):
Calibration: [ Passed ] Failed
Comments:
Signature: Date:
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ATTACHMENT 2

PID CALIBRATION RECORD

PROJECT:

ACTIVITY/TASK:

DATE:

STAFF PERFORMING CALIBRATION:

LOCATION:

CALIBRATION GAS TYPE: [0 100 ppm isobutylene in air OR [J other:

CAL GAS SUPPLIER:

CALIBRATION GAS TYPE: 100 ppm isobutylene in air OR I other:

CAL GAS SUPPLIER:

INSTRUMENT MANUFACTURER/TYPE:

INSTRUMENT NO:

LAMP ENERGY: EV

CALIBRATION READING WITH CAL GAS:

CALIBRATION PASSED? (1 YES [JNO

COMMENTS:

BATTERY STATUS:

IN AIR (BACKGROUND)

INSTRUMENT MANUFACTURER/TYPE:

INSTRUMENT NO:

LAMP ENERGY: EV

CALIBRATION READING WITH CAL GAS:

CALIBRATION PASSED? [1 YES [INO

COMMENTS:

BATTERY STATUS:

IN AIR (BACKGROUND)
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ATTACHMENT 3

MULTI-GAS METER CALIBRATION RECORD

PROJECT:

ACTIVITY/TASK:

DATE: TIME:

STAFF PERFORMING CALIBRATION:

LOCATION:

CALIBRATION GAS TYPE: [0 100 ppm isobutylene in air OR [J other:

CAL GAS SUPPLIER:

CALIBRATION GAS TYPE: [ Mixed Gas (2.5% methane (50% LEL), 50 ppm CO, 25 ppm H2S, and 20.9% oxygen) in

Nitrogen OR [J other:

CAL GAS SUPPLIER:

DAILY CALIBRATION

INSTRUMENT MANUFACTURER/TYPE:

INSTRUMENT NO:

LAMP ENERGY: EV BATTERY STATUS:

FRESH AIR CALIBRATION READING:

CALIBRATION READING WITH CAL GAS: IN AIR
CALIBRATION PASSED? (1 YES [JNO

CALIBRATION READING WITH CAL GAS: IN NITROGEN
CALIBRATION PASSED? [1 YES [JNO

BACKGROUND READING:

COMMENTS:
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1.0 PURPOSE AND LIMITATIONS

The objective of this Standard Operating Procedure (SOP) is to provide general reference information on
management of investigation-derived wastes (IDW) generated during site investigations. The following
principles should be considered for management of IDW:

e Minimization: Generate the least amount of IDW and return as much waste to the site as
permitted by law and protective of personnel and the environment.

e Management: IDW shall be managed in a manner consistent with the method of remediation of
the site and shall comply with appropriate laws and regulatory requirements.

e Maediation: The handling and disposition of IDW should be efficient, cost effective, appropriate,
and conducted in accordance with government regulations, client requirements, consideration
of liability, and minimizing impact to the facility, the community, and the environment.

2.0 BACKGROUND

IDW from site investigations and cleanup may contain hazardous substances as defined by the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). Some CERCLA
hazardous substances are hazardous wastes under Subtitle C of the Resource Conservation and
Recovery Act (RCRA), while other substances are regulated by other federal laws such as the Safe
Drinking Water Act (SDWA), Clean Air Act (CAA), Toxic Substances Control Act (TSCA), and the Clean
Water Act (CWA). RCRA regulations, particularly the RCRA Land Disposal Restrictions, must be
considered since they regulate treatment, storage, and disposal of many of the most toxic and
hazardous wastes.

IDW may not contain RCRA hazardous waste, but could contain CERCLA hazardous substances. CERCLA
hazardous substances include, in addition to RCRA hazardous wastes, substances, elements,
compounds, solutions, or mixtures designated as hazardous or toxic under CERCLA itself or under the
authority of other laws such as TSCA, CWA, CAA, and SDWA. Therefore, even if RCRA is not applicable,
one of these statutes may be.

IDW is often generated during field operations. IDW includes soil cuttings, drilling muds, purge
groundwater, decontamination fluids (water and other fluids), disposable sampling equipment,
disposable personal protective equipment (PPE), and trash.

The following factors control the disposition of IDW:

e Site contaminants and concentrations,
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e Volume or quantity of IDW,

e Matrix affected by the contaminants, including groundwater and soil,

e Sijte location - rural, residential, commercial, industrial,

e Knowledge of site conditions (known and/or suspected contamination),
e Potential worker exposure,

e Potential liability,

e Potential environmental impacts,

e State and federal regulatory requirements, and

e Cost.

3.0 RESPONSIBILITIES

The project team facilitates the identification of potential contaminants and characterization of IDW.
IDW may be characterized on behalf of the client; however, the client is responsible for the final
determination of IDW waste characteristics and disposal.

Project or Site Manager: The Project or Site Manager is responsible for conducting field activities in
accordance with project objectives, plans, procedures, and requirements. The Project or Site Manager is
responsible for documenting that site personnel are trained and work is conducted in accordance with
stipulated procedures.

Field Team: Members of the field team are responsible for understanding and implementing this
procedure.

Client: The client or owner is responsible for establishing the status of the waste as it relates to federal,
state, and local regulations and designating the transportation, disposal method, and disposal facility.
Designated representatives of the client are responsible for signing invoices, manifests, or bills of lading
to transport and dispose of waste.

4.0 PLANS AND EQUIPMENT

The following plans are implemented during field activities:

e Sampling and Analysis Plan (SAP) that specifies waste characterization sample collection
locations, methods, and analyses;

e IDW Management Plan that identifies wastes, waste characterization, storage, management,
and disposal practices for the site; and

e Accident Prevention Plan with activity hazard analyses and Site Safety and Health Plan (herein
collectively referred to as the Health and Safety Plan or SSHP).

Equipment required for sampling and handling the IDW includes:

e Field screening equipment such as a photoionization detector (PID), organic vapor analyzer
(OVA), or an on-site gas chromatograph (GC).
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e Personal protective equipment (PPE). Level of protection is based on the type and expected
concentration of contaminants. The minimum protective equipment includes Occupational
Safety and Health Administration (OSHA) approved hardhat, safety glasses, protective gloves,
and steel toed boots or shoes. The specific requirements for PPE are specified in the SSHP.

e Sample collection equipment. This equipment is dependent on the waste matrix and analytical
method. Disposable equipment is generally the most efficient.

e Decontamination equipment which may include drop cloths, tubs or basins, wash solutions,
rinse solutions, brushes, and paper towels.

e Waste Disposal which may include trash bags/containers, 5-gallon pails, 55-gallon drums, and
roll-off bins

5.0 PROCEDURE

5.1 IDW CHARACTERIZATION

Handling methods for potential contaminants of concern are determined by reviewing site records, site
assessment/characterization data, and institutional and generator knowledge about the site. IDW
handling should follow guidelines and procedures outlined in ASTM D 6311-98 (ASTM 2014). Existing
chemical data can be used to evaluate whether the wastes generated will exhibit hazardous
characteristics (Environmental Protection Agency [EPA] 1991b).

Handling methods should be considered to establish which federal, state, or local regulations apply to
the waste and which are the corresponding applicable or relevant and appropriate requirements
(ARARs). Establishing the status of the IDW with regard to RCRA is critical. A waste is hazardous under
RCRA if it exhibits one of four characteristics: ignitability, corrosivity, reactivity, or toxicity as defined in
40 Code of Federal Regulations (CFR) 261.20 through 261.24. Identified contaminants may also be
considered hazardous under RCRA if they are listed in 40 CFR 261.30 through 261.33. United States
Environmental Protection Agency (EPA) guidance states it is permissible to handle a waste as
nonhazardous with regard to RCRA until it is proved to be a RCRA hazardous waste (EPA 1991b).
However, if available information and best professional judgment indicate that a waste should be
managed as RCRA hazardous waste to maximize protection, RCRA Subtitle C requirements should be
followed regardless of known status.

A waste that is not considered hazardous waste under RCRA may still contain hazardous substances
regulated by federal, state, and local laws and regulations. It is the responsibility of the client to
determine the status of the waste as it relates to RCRA and other statutes. Other potential ARARs
include the CWA, which contains the requirements for the discharge of aqueous IDW to surface water
and treatment facilities; and the TSCA, which contains requirements for handling IDW contaminated
with polychlorinated biphenyls (PCBs) in concentrations of 50 parts per million (ppm) or greater or other
substances on the TSCA Inventory.

The client is responsible for consulting appropriate state and federal regulatory agencies to ensure local,
state, and federal laws and regulations are followed. IDW management must be addressed and resolved
for each project before initiating field activities.

IDW may include, but is not limited to, the following items:

Solid Waste
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e Soil

e Sediment

e Sludge/slag

e Drum solids

e  Drill cuttings

e Used glassware

e Dedicated/expendable equipment (bailers, fitters, hose, buckets, XRF cups, etc.)

e Trash

e PPE

e Decontamination equipment (buckets, brushes, clothing, tools, etc.)

e Field analytics waste (immunoassay, buffers, HACH kits, sample extracts)
Agueous Waste

e Drilling fluids

e Purge water

e Development water

e Decontamination fluids

5.2 PLACEMENT OF WASTES

If the waste possibly contains a RCRA hazardous substance or may be restricted under the Land Disposal
Restrictions (LDRs), the waste must not be "placed." To assist in defining "placement" at CERCLA sites,
EPA uses the concept of Areas of Contamination (AOC). EPA Superfund LDR Guide 5 states, "An AOC is
delineated by the areal extent (or boundary) of contiguous contamination. Such contamination must be
continuous, but may contain varying types and concentrations of hazardous substances" (EPA, 1989).

Placement as defined by EPA occurs when waste:
e |s moved off site,

e Is moved out of an AOC for treatment or storage then returned to the same or a different AOC
and returned to the environment,

e |s stored in a container within the AOC then returned to the same AOC and returned to the
environment, or

e Is consolidated from several AOCs into a single AOC and returned to the environment.

If placement does not occur, the LDRs are not applicable to the CERCLA action regardless of the
contaminants in the waste. Therefore, the status of the waste as it relates to RCRA and the LDRs, must
be determined before containerizing or moving it outside an AOC.
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53 MARKING AND LABELING

Containers of hazardous waste must be marked and labeled as indicated in the following sections.

Uncharacterized Wastes

Mark containers of unknown wastes that are currently being tested but are not known or suspected to
be a hazardous waste:

e Description of the Contents—Accurately describe the contents, such as “SOIL DRILL CUTTINGS”
or “WELL DEVELOPMENT WATER.”

e Accumulation Start Date—Mark the accumulation start date on the container. The accumulation
start date is the first day the waste is placed into the container.

e Unique ldentifier—Mark containers with a unique identifier such drum number, date, well
number, and/or initials of the person responsible for the container.

A non-classified label may be used when the waste cannot be classified based upon generator
knowledge, and/or when laboratory data is not yet available for evaluation. Do not use this label if the
waste is known to be hazardous based upon client knowledge, Safety Data Sheet (SDS), site
characterization testing, or historical data. If a non-classified label is used, the site must be revisited
immediately after waste classification and the appropriate label affixed to the containers.

Hazardous Waste

Hazardous waste must be marked and labeled as described below.

e Hazardous Waste Label/Marking—Use the yellow Hazardous Waste label to meet EPA and
United States Department of Transportation (DOT) marking requirements. This label must be
completed and affixed to the container as soon as the waste is determined to be hazardous.

e Accumulation Start Date—The accumulation start date, the first date the waste is placed into
the container, must be clearly marked and visible on the container. If the container is managed
in a satellite accumulation area, the date the container is full must also be marked. Mark the
start date where indicated on the Hazardous Waste label.

e DOT Labels—Containers of hazardous waste must be labeled according to DOT requirements
prior to transport offsite for disposal. The DOT labels depend on the properties of the waste (see
49 CFR 172). The 4-inch diamond-shaped DOT labels are placed next to the yellow Hazardous
Waste labels on the upper portion of the drum or container.

5.4 MANIFESTS

A hazardous waste manifest, non-hazardous waste manifest, or bill of lading must be completed prior to
transporting waste. Include any disposal facility reference numbers, such as the work order number, on
the manifest. The proper shipping name, hazard class, identification number, and packing group must be
included on the manifest. Only DOT-trained staff may provide this information. Manifests will typically
be provided by the disposal facility.

Many disposal facilities offer pre-shipment review of the completed manifest to assure that the
manifest is completed in accordance with federal, state, and facility requirements. Some clients also
have their own in-house review process. Pre-shipment manifest review is recommended so manifesting
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errors can be corrected before the shipment leaves the site, and before manifest copies are distributed.
This saves time and reduces the possibility for manifesting violations.

Before allowing the manifested waste to leave, the client must sign the manifest certification. The client
or OESC representative must:

e Obtain the signature of the initial transporter and date of acceptance on the manifest,
e Retain one copy for the client files and make a photocopy for the project files, and
e Provide the remaining copies of the manifest form to the transporter.

The original signed hazardous waste manifest is required by state and federal regulations to be returned
to the client within 35 days of the ship date. An exception report must be submitted to EPA by the
generator if the manifest is not received within 45 days of the ship date.

6.0 NON-RCRA REGULATED WASTE

Wastes that do not exhibit one of the four characteristics (ignitability, corrosivity, reactivity, or toxicity)
as defined in 40 CFR 261.20 through 261.24 or do not contain contaminants listed in 40 CFR 261.30
through 261.33 are not regulated under RCRA.

Waste may be moved to a central collection point for storage before determination of disposal method.
Waste that is evaluated in the field to be free of contamination must be segregated from waste that
exhibits contamination.

IDW storage containers must be clearly labeled with the contents, locations of waste generation, date,
and contact person including the telephone number. Facility specific labeling requirements may also
apply. Containers must not be labeled as containing hazardous waste until a determination is made that
the waste is hazardous.

IDW must be removed from public access and stored in clean, sealed containers at a single, secure
collection point at the facility until a final disposal method is determined. No IDW shall be removed from
the facility or released to the environment without permission from the client and controlling regulatory
agencies.

6.1 IDW CONSISTING OF SoIL AND/OR OTHER SOLIDS

IDW soils include drill cuttings, surface soils, and sediments. Drill cuttings may be placed back into
boreholes when specified by a client-approved IDW management plan and approved by the client and
regulatory agencies. Otherwise, IDW soils awaiting the results of IDW waste characterization analyses
should be stockpiled on site in a plastic lined and plastic-covered area, placed in labeled containers, or if
moved to a central collection point, kept segregated from other waste. Labels shall be affixed to
containers, or a sign posted adjacent to covered stockpiles, and shall include a contact name and
telephone number.

e If waste characterization analytical results indicate the IDW soil is below established limits, the
soils may potentially be spread back on the site or used as clean fill material with regulatory
approval.

o If analytical results show levels of contamination exceeding established limits, the waste shall be
containerized and disposed in accordance with applicable regulations and as directed by the
client.
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6.2 IDW FLUIDS

IDW fluids may include drilling fluids, well development/purge water, groundwater, and
decontamination fluids. Segregate IDW fluids by source of generation (e.g., keep drilling fluids separate
from well development fluids) and by characteristics that may require extra processing, such as filtration
to remove solids.

Purge water generated during groundwater sampling, groundwater, and decontamination fluids may be
discharged to the ground at an approved on-site location for infiltration, if allowed by the approved IDW
management plan and with client pre-approval. However, this is highly unlikely and should only occur
when the waste is not contaminated and with the explicit approval of the client and regulatory agencies.
Otherwise, IDW fluids will be containerized in labeled containers and stored at the site or at a central
collection point until waste characterization testing is completed. Labels should include a contact name
and telephone number.

A representative sample of the fluid shall be collected and analyzed for contaminants of concern. If
analytical samples were collected (such as from a monitoring well), the results of these analyses can be
used to indicate the status of the fluids, but a waste disposal or treatment facility may require additional
analyses. The IDW shall be disposed of as directed by the client.

6.3 PERSONAL PROTECTIVE EQUIPMENT

PPE includes gloves, Tyvek® suits, and other disposable equipment. PPE that cannot be adequately
decontaminated to permit safe reuse will be disposed as hazardous waste or collected, double plastic
bagged, and placed in an approved municipal/industrial waste bin.

7.0 RCRA REGULATED WASTE

A waste is regulated under RCRA if it exhibits one of four characteristics: ignitability, corrosivity,
reactivity, or toxicity as defined in 40 CFR 261.20 through 261.24 or the identified contaminants listed in
40 CFR 261.30 through 261.33. The “mixture rule” and the “contained-in” rules apply to situations
where a RCRA listed or characteristic waste is mixed with, or contained in soil, groundwater, surface
water, or debris. The resulting waste must also be regulated under RCRA. In the case of the "derived-
from rule,” a waste that is generated from treatment, storage, or disposal of a RCRA listed or
characteristic waste (for example leachate, ash, or emissions dusts) is also a hazardous waste unless
specifically exempted, per 40 CFR 261.3 (b).

7.1 IDW CONSISTING OF SOILS OR OTHER SOLIDS

Drill cuttings may be backfilled into boreholes if specified in a client-approved IDW management plan.
The location and size of the pits will be included in the field logbook and project reports for future
reference. This procedure is in accordance with published EPA guidance (EPA 1991b).

Soils may be field screened for volatile contaminants and stockpiled at the site in an area lined with and
covered by, plastic sheeting. Black sheeting should be used when possible to resist breakdown of the
plastic from exposure to sunlight. Stockpiling the soil at the site without containerization will prevent
placement (as defined by EPA) from occurring and thus avoid activating potential land disposal
restrictions. Soils that have screened concentrations less than the established screening limit can be
spread back on the site with the approval of the client and controlling regulatory agencies.

If it is logistically impossible to stockpile the waste at the site or to perform field screening, IDW shall be
collected in approved containers, preferably a steel roll-off box. Containers must be labeled with
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contents, the date(s) of collection, and the location at which the waste was generated. If the IDW will be
transferred to a disposal facility, representative samples will be collected and submitted to an approved
laboratory for analysis of RCRA characteristics, Toxicity Characteristic Leachate Procedure, and any
analyses requested by the controlling regulatory agencies.

If the results of laboratory analyses are below established ARARs, the soils may potentially be spread
back on the site or used by the client as fill material with regulatory agency approval. If analytical results
indicate the IDW is RCRA regulated, the approved on-site treatment facility should be used (if available),
or the containers shall be disposed at a RCRA permitted treatment, storage and disposal facility (TSDF).
RCRA regulated IDW may remain stored on site for the time period allowed by the client's generator
status. Time requirements for states may differ from Federal requirements and should be confirmed
with the state regulatory agency.

7.2 IDW FLUIDS

IDW fluids may include drilling fluids, development/purge water, and decontamination fluids. For areas
in which known or suspected RCRA regulated contaminants exist, fluids will be containerized in properly
labeled containers (i.e., drums or tanks) and stored at the site. At the end of the generation process, if
no samples of the fluids have been collected, a representative sample will be collected and analyzed for
contaminants of concern. The results of analytical samples (such as from a monitoring well) can be used
in place of collecting and analyzing additional IDW fluid samples. If analytical results indicate the IDW is
RCRA regulated or other contaminants are present at levels exceeding established ARARs, the on-site
treatment facility should be used (if available), or the containers shall be disposed of at a RCRA TSDF.

RCRA regulated IDW may remain temporarily stored on site for the time period allowed by the
generator status. The period of time allowed for temporary storage varies depending on generator
status. Storage time begins the first day the waste is generated. Generator status must be determined
prior to the field investigation and temporary storage cannot exceed that time period, which can be a
maximum of 90 days. State time requirements may differ from Federal requirements and should be
confirmed with the state regulatory agency.

7.3 PERSONAL PROTECTIVE EQUIPMENT

PPE required during handling or sampling of IDW or site-related wastes should be specified in the SSHP.
The required PPE should be present at the site and generally will include at least Level D PPE (gloves,
steel-toed boots, eye protection, hard-hat, and protective clothing as necessary). Used PPE that cannot
be adequately decontaminated to permit safe reuse will be collected, double plastic bagged, and placed
in approved containers at a central collection point.

8.0 IDW DISPOSAL OPTIONS

Table 1 presents disposal options for the five most common types of IDW.
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Type of IDW Generation process

Disposal options

Soil/sludge/trash Borehole drilling
Test pits

Soil sampling
Sediment Sampling

Re-use onsite in accordance with client requirements
Return to borehole/pit

Send to an existing on-site treatment/disposal unit (TDU)
Containerize and dispose of appropriately

Store for future disposal

Agueous Well installation

Well purging during
sampling/development
and pump/treat tests

Decontamination

Pour onto ground

Send to Publicly-Owned Treatment Works (POTW) or
facility treatment works

Send to on-site TDU
Containerize and dispose of appropriately

Store for future disposal

PPE Investigation/ Send to on-site TDU
remediation Place in on-site municipal/industrial dumpster
Containerize and dispose of appropriately
Store for future disposal
8.1 ON SITE TREATMENT

If on site disposal of the waste is not permitted, a method of treating the waste on site should be
selected. The effectiveness of a treatment method is a function of the suite of contaminants involved
and, therefore, must be chosen on a case-by-case basis. Approved treatment methods will vary from
state to state, and a list of approved methods should be obtained from the controlling regulatory
agencies. A preferred treatment option should be established before initiating field operations.

8.2 OFF-SITE DISPOSAL

If on site disposal is prohibited and no treatment method is viable or permitted, the waste may be
handled under the waste disposal contracts in place at the facility. This option likely results in disposal at
sanitary or hazardous waste landfills, which is more costly and incurs potential liability for the client. For
RCRA hazardous wastes, the client's RCRA waste generating status restrictions apply and an influx of
IDW from site investigations could potentially affect the client’s generator status.

For CERCLA sites, EPA must confirm that a specific off-site disposal facility is acceptable.

9.0 RESTRICTIONS/LIMITATIONS

This Standard Operating Practice does not address those areas in which waste contains radionuclide
contamination. IDW associated with emerging contaminants may have additional requirements
specified in site planning documents and additional SOPs.
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1.0 PURPOSE AND LIMITATIONS

The purpose of this Standard Operating Procedure (SOP) is to provide guidelines for the sampling of
waste materials contained in drums, roll-off boxes, and other containers, so that representative samples
are properly collected for laboratory analysis and accurate waste characterization. Waste
Characterization is the use of sampling and/or knowledge of the waste (i.e., lines of evidence) to
document that waste meets regulatory and waste receiver requirements.

This SOP covers the equipment and techniques that may apply to known wastes (e.g., wastes derived
from areas or activities about which prior knowledge exists) or wastes that have been initially
characterized through the use of field tests or existing information (preliminary assessments, manifests,
Safety Data Sheets [SDSs]), previous test results, knowledge of the waste generation process, or client
knowledge. This SOP does not cover sampling and characterization of containerized wastes that are
completely unknown, potentially explosive, or potentially radioactive wastes.

Common waste materials under this SOP include:
¢ Soil cuttings from drilling, hand augering, excavation and trenching activities.
¢ Drilling mud or water used for mud or water rotary drilling.

¢ Groundwater obtained through well development or well purging.

2.0 GENERAL REQUIREMENTS

Follow the general requirements for the sampling of waste material (EPA, 2020):

e Waste samples that have demonstrated hazardous properties through the screening process or
have very strong odors should be managed as prescribed in Section 5 of this procedure.

e Special care must be taken not to contaminate samples. This includes storing samples in a
secure location to preclude conditions that could alter the properties of the sample.

e Collected waste samples must remain in the custody of the sampler or sample custodian until
the samples are relinquished to another party. Waste samples are most commonly transported
by the samplers, and will remain under their custody with the chain-of-custody documents.

¢ Shipped samples will conform to all U.S. Department of Transportation (DOT) rules of shipment
found in Title 49 of the Code of Federal Regulations (49 CFR parts 171 to 179), and/or
International Air Transportation Association (IATA) hazardous materials shipping requirements
found in the current edition of IATA’s Dangerous Goods Regulations. This shipment must be
prepared by a person trained and authorized for shipping of hazardous materials.

Specific sampling requirements and analysis for waste sampling should be described in the project
sampling and analysis plan.
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HEALTH AND SAFETY CONSIDERATIONS

Review the Health and Safety Plan (HASP) prior to mobilizing to the field and be aware of
potential hazards of sampling waste in containers. Implement controls in the HASP to eliminate
or minimize the risk of injury from the hazards.

Monitor all well head vapors and volatiles in the breathing zone with a gas detector at the well
as required by the HASP. Perform monitoring after opening any container lid.

Wear personal protective equipment (PPE) specified in the HASP for waste characterization
sampling, such as chemically-resistant disposable gloves, steel-toed boots, safety glasses or
safety goggles and safety vests. Level A, B, C or D PPE will be specified in the HASP (ASTM, 2014).

Dispose or decontaminate PPE, materials, tools after sampling each container to confine the
contamination.

DRUMMED WASTE SAMPLING PROCEDURES

OPENING DRUMS AND AIR MONITORING

Record the type and number of drums, condition of drums, associated labeling, volume of
waste, and drum storage location prior to sampling activities.

Notify project manager how to handle the drum(s) with obvious bulges on the top or side,
indicating a build-up of gas pressure. Such drums may pose a significant explosion hazard and
must be managed by a qualified specialty subcontractor.

Open and vent the drum slowly until internal atmosphere is equalized to the ambient air
pressure.

Perform real-time monitoring of air quality while opening and/or venting the drum or whenever
there is an inhalation risk to the worker. Real time monitoring may include volatile organic
compounds (VOCs), lower explosive limit (LEL), oxygen (O,), carbon monoxide (CO), and
hydrogen sulfide (H,S) monitoring depending on the information discovered during the initial
characterization and the requirements of the HASP.

COLLECTING COMPOSITE SOLID WASTE SAMPLES

Sample aliquots of compatible drummed material should be collected from several locations and
depths from within several drums, using tools such as a soil auger, stainless steel trowel, or
stainless steel spoon.

If the material in the drums varies significantly it may be necessary to collect additional
representative samples.

Place sample aliquots into a clean stainless steel bowl and homogenize using a stainless steel
spoon or trowel.
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4. Transfer the homogenized material to the appropriate sampling containers/jars supplied by the
laboratory.

5. Record the sources of each homogenized soil sample in the field logbook.

4.3 COLLECTING COMPOSITE LIQUID WASTE SAMPLES

1. Collect liquid samples from separate drums by inserting a drum thief or composite liquid waste
sampler (COLIWASA) tube into each drum to obtainin a representative sample of the drummed
liquid. Liquid samples from separate drums may be composited if they are from the same waste
stream.

2. Collect the representative sample by allowing both ends of the drum thief or COLIWASA to be
open when inserting into the drum. Using a gloved hand, place thumb over the top end of tube
and withdraw, subsequently discharge tube contents to appropriate sample containers through
the bottom end by releasing the thumb.

3. Limit the loss of VOC by compositing sample aliquots into the sample container. The lid of the
container should only be removed when the sample aliquot is being added to the jar and then
immediately replaced until the additional sample is added.

4. Record the source of each sample in the field logbook.

4.4 DRUM LABELING — PENDING TEST RESULTS

Affix a label on the drum that is pending waste characterization analysis:

5.0

A self-adhesive, weather resistant, white background label material shall be used to label each
drum.

The size shall be at least 6 x 6 inches. The words “This Container on Hold Pending Analysis”,
sample code, date filled, contact name, and telephone number shall be written on the label.

For Resource and Conservation Recovery Act (RCRA) hazardous and non-hazardous waste,
drums shall be labeled in accordance with local, state, and federal regulatory hazardous waste
management requirements. Personnel identifying and managing RCRA hazardous waste must
have RCRA training.

SAMPLING WASTES IN ROLL-OFF BOXES

Remove cover, if present, from the wastes in a roll-off box. Document roll-off condition and if
leaking fluids are present.

Perform monitoring of the ambient air above the roll-off box, according to the requirements of
the HASP. Do not enter the roll-off box unless permitted by the HASP and/or exposure to
hazardous substances in the box is evaluated as minimal risk.

Collect a representative sample by sampling four or five areas in the roll-off and homogenizing
the material in a stainless steel bowl.
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a. Collect sample from at least 6-inches below surface and from various depths within the
waste mass, using a shovel or hand auger.

b. Place sample aliquots in a stainless steel bowl and mix thoroughly to generate a
representative composite.

4. Transfer the homogenized material to the appropriate sampling containers/jars supplied by the
laboratory.

5. Document how the sample was collected, the sample volume, appearance, color, odor, etc. in
the field log book.

6.0 WASTE CHARACTERIZATION ANALYSES

1. Fill out the chain-of-custody. Waste characterization analyses will be performed on
representative samples collected from each of the compatible waste types

2. Follow chain of custody (COC) procedures for all waste characterization samples.

3. Waste characterization samples should be documented on COC forms separate from other
project samples.

4. Follow the appropriate samples handling and preservation requirements listed in the site-
specific sampling and analysis plan.

7.0 TRAINING

The Project Manager must verify that personnel has the necessary training to perform waste sampling
activities: personnel who perform tasks referenced in the Occupational Safety and Health
Administration (OSHA) 29 CFR 1910.120, are required to have training prior to engaging in hazardous
waste operations. Proof of training by personnel performing waste characterization sampling must be
made available to the Project Manager prior to sampling activities.

8.0 REFERENCES

U.S. Environmental Protection Agency, Test Methods for Evaluating Solid Waste, EPA Publication, SW-
846, November 1986

U.S. Environmental Protection Agency, Waste Sampling. LSASDPROC-302-R4. May 15 2020.

ASTM D4687-14. 2014. General Planning of Waste Sampling. Available at:
http://www.astm.org/Standards/D5088.htm
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Standard Operating Procedure (S.0.P) for Asbestos Bulk Sampling Procedure

IMPORTANT NOTE: Employees performing bulk sampling will require the following equipment

* Bulk sample containers should be hard plastic containers with secure, airtight lids. Zipper-locking
plastic bags (freezer type) may be used.

Extension ladder (folding type is ideal).

Flashlights (a variety of size candle power may be appropriate).

Respirator (half-face w/HEPA filters is usually adequate).

Plastic drop cloth.

Spray bottle with amended water.

Utility knife, hammer, pliers, screwdriver, putty knife, pry bar & chisel.

Caulk gun and tubes of caulk compound, roofing tar and construction adhesive.
Duct tape.

Pre-moistened wipes.

Marking pen, highlighters & ballpoint pens.

Tape measure (25’ and 100’).

Core sampler

Disposable surgical gloves.

Work gloves.
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IMPORTANT NOTE: Other equipment or supplies may be needed based on particular inspections and
for certain types of suspect materials

SAMPLING PROCEDURE

IMPORTANT NOTE: Inspector should have all equipment ready for use along with copies of building
diagrams and chain-of-custody forms.

The inspector should proceed to each homogeneous area in turn, following a logical sequence of
sampling. This will prevent missing samples and avoid conducting follow-up inspections.

IMPORTANT NOTE: HOMOGENEQUS AREA - A homogeneous area is considered not to contain ACM
only if the results of all samples required to be collected from the area show asbestos in amounts of 1%
or less. A homogeneous area shall be determined to contain ACM based on finding the results of at least
one sample collected from the area shows that asbestos is present in amounts greater than 1%.

The process of bulk sample collection requires a number of steps, as follows:

X3

A

Fit check and put on respiratory protection and disposable coveralls and gloves, if necessary.
Only people directly involved in the sampling process should be present during sampling.

All sampling should be conducted when the area is not occupied.

Place a plastic drop cloth on the floor below the surface to be sampled.

Set up a ladder or other equipment as needed.

X3
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X3

%

X3

%

X3

%
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¢+ Attach a label to each sample container with the location ID, any homogeneous area number,
and description of the material sampled.

IMPORTANT NOTE: Be sure to carefully document the sample to avoid confusion in the laboratory or

any question about the validity of the inspection.

«+ Spray the area to be sampled with amended water. Carefully collect the sample. Be sure to
penetrate any paint or protective coating and all layers of the material to be sampled.

% Place the sample in the pre-marked container, and tightly seal it. Wipe the outer surface of the
container to avoid any cross contamination. The use of small containers such as 50 mil
centrifuge tube is recommended. Avoid using containers, which might break, tear, or lose their
lid easily. Containers must be airtight.

+» Complete the chain-of-custody form. Be sure that every sample is listed on it.

IMPORTANT NOTE: Repairing Sample Sites - Depending on the type of survey being performed, it may
be necessary to repair sample sites such that the material does not release fibers, present a hazard
(damaged wallboard) or leave an unsightly appearance. Roof sample sites must be repaired even if only
as a temporary measure to prevent water damage. The extent of repairs required must be determined
with the client prior to the start of sampling. Repair of sampling sites may include the following:

«»* Filling in the hole where the sample was collected with caulking compound and/or acrylic
adhesive to seal the site and avoid any release of fibers.

%+ Filling in roof sample sites with tar or roof flashing compound.

«* Where carpet or cove moldings have been disturbed, using all purpose construction adhesive to
re-attach the disturbed material.

¢+ Cleaning your tools and wet wiping and/or HEPA vacuuming the area to remove all debris and
contamination.

Version 128 08
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1 Waste Management Plan Scope

The WMP addresses the following anticipated regulated activities:

e Characterization, containerization, storage, and disposal of regulated non-hazardous
wastes that may potentially be generated from subsurface environmental drilling
and composite soil sampling activities. Wastes may include, soil spoils, purge
water, personal protective equipment (PPE), and decontamination water.

e Managing wastes appropriately while on site, to include establishment of waste
storage areas, labeling, and inspections.

e Identification of appropriate transportation companies and disposal facilities for
non-hazardous waste resulting from the project activities.

1.1 Regulatory Requirements

Constituents of concern(COC) encountered at former missile silo facilities are typ-
ically Volatile Organic Compounds (VOCs) with trichlorethylene (TCE) being the
most COC encountered. It is anticipated that wastes generated from project activ-
ities will be non-hazardous regulated waste. As such the procedures outlined below
are in compliance with USEPA Regulations for Identification and Management of
Non-hazardous Waste, 40 CFR, Parts 239 through 259.

1.2 Waste Minimization

In order to minimize the volume of waste, the following general rules will be applied:

e Contaminated materials will not be unnecessarily commingled with uncontam-
inated materials.

e When practicable, material and equipment will be decontaminated and reused.
e Work will be planned ahead, based on the work procedure to be used.

e Only the materials required to perform the work activity will be taken to the
work location.

e Drop cloths or other absorbent material will be used to contain small spills or
leaks.
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1.3 Project Waste Descriptions

The potential waste streams associated with the project can be categorized as:
e Soil and crushed rock from drilling operations.
e Potential day lighting of water used in Sonic drilling operations.

Decontamination rinsate water.

Purged groundwater from well development and sampling.

Deconstructed well materials from well decommissioning operations.

e General waste consisting of trash.

1.4 Liquid Waste

Liquid wastes generated during the field activities is anticipated to be non-hazardous
and will be handled and labeled as such until analyses are available. The waste will
be collected in DOT-approved 55 gallon drums, and or poly tanks and appropriately
labeled prior for temporary storage at the approved materials staging area. Liquid
waste will be containerized based on waste stream and sampled for analysis of VOCs
by EPA method 8260 to ensure compliance with NYSDEC TOGS 1.1.1 human health
risk for groundwater as a public water source.

1.5 Soil Waste

Soil waste generated during the field activities is anticipated to be non-hazardous
and will be handled and labeled as such until analyses are available. The waste
will be collected in DOT-approved 55 gallon drum and appropriately labeled prior for
temporary storage at the approved materials staging area. Solid waste will be sampled
to ensure compliance with NY SDECpart375Table375¢.8(a) unrestricted reuse soil
cleanup objectives. NYSDEC part 375 Table 375-6.8(a) specifies the analyte specific
criteria for the following analyte groups:

e Metals

Total Polychlorinated Biphynls (PCBs)

Pesticides and Herbicides

e VOCs

Semi-volatile Organic Compounds (SVOCs)
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1.6 General Waste

General waste, consisting of plastic, cardboard, fabric, food waste, administrative
and office waste, will be generated during field operations. The waste material will
be bagged and disposed of in an appropriate waste container. If possible, dumpsters
at the Site will be utilized; however, if unavailable, general waste will be transported
off-site and placed in appropriate waste receptacles or taken to a Class III landfill.
Disposal of all general waste materials will be performed before final demobilization
from the site.

2 Reporting Spills and Releases

Precautions will be taken to prevent material spills. Informal daily inspections by
site personnel of equipment, structure(s), and containers will be conducted. In the
event of a spill/release, SRS will notify the Site, and spill response will be conducted
in accordance with the HSP, federal, state, and local regulations and with the Site
procedures.

3 Training and Documentation Requirements

All employees involved with waste management and transportation will have 40-hour
Hazardous Waste Operations and Emergency Response training with annual refresher
training, as required.

3.1 Documentation and Records Retention

Each on site container (drum or poly tank) will be labeled with NYSDOT approved
labels and provide the generator name, generator address, and drum contents (soil
cuttings, decontamination water, etc.) and potential COC.

4 On Site Disposal

Soil and water IDW in compliance with NYSDEC and USEPA regulations for onsite
disposal will be spread on the ground withing a reasonable distance of the work area
as to not impact ongoing project activities.

5 Disposal of Hazardous Waste

For the purposes of this work scope it is assumed that all generated waste will be non-
hazardous. If laboratory analytical results determine that certain waste are classified
as hazardous that waste will be stored on site and managed under a separate plan.
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