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Good morning Moshood and Wade,
Attached for your review are the WPNSTA Yorktown Site 6 Draft Final SAP files that have been
revised in response to comments on the Draft report. This includes the following:

·         Redline Microsoft Word text file. Note, that the SAP has also been updated with the most
current (November 2013) RSLs.

·         Figures 17 and 18
·         Appendix E tables (Ecological Screening Values)

The complete set of figures and appendices (along with the current Laboratory ELAP certificates) will
be included with the Final SAP.
 
Please review the redline document, along with the revised figures and appendix, and inform us if
your comments have been addressed.  If you would, please confirm the changes by Friday,
February 28th.  Please let me know if you have any questions.
Thanks,
Bill
 

William J. Friedmann, Jr.
Project Manager/Hydrogeologist
CH2M HILL, Inc.
5701 Cleveland Street, Suite 200
Virginia Beach, VA 23462
Ph: 757-671-6223
Cell: 757-285-3985
Fx: 757-497-6885
E-mail: william.friedmann@ch2m.com
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This Sampling and Analysis Plan (SAP) is being submitted to provide a systematic data collection and analysis structure for a field investigation to address identified data gaps at Site 6 at Naval Weapons Station (WPNSTA) Yorktown, Yorktown, Virginia. In accordance with the Uniform Federal Policy for Quality Assurance Project Plans (USEPA, 2005), this Department of the Navy-specific SAP includes 37 worksheets that detail various aspects of the environmental investigation process and serve as guidelines for the field work and data quality. The site-specific field standard operating procedures, ecological screening level references, and Department of Defense Environmental Laboratory Accreditation Program-approved analytical laboratory certification letters are located in Appendices A, B, and C of this SAP, respectively. This SAP was prepared under the Naval Facilities Engineering Command Mid-Atlantic, Comprehensive Long-term Environmental Action (CLEAN) 8012 Contract, Contract Task Order WE35. 

The Naval Facilities Engineering Command MidAtlantic is conducting this data gap investigation under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980. Work is being conducted with the United States Environmental Protection Agency Region III as the lead regulatory agency. The Virginia Department of Environmental Quality is the state regulatory agency. Together, these three entities form the stakeholder agencies for this project. Representatives from each of these entities form the WPNSTA Yorktown Partnering Team. 

This document will help ensure that environmental data collected or compiled are scientifically sound, of known and documented quality, and suitable for intended uses. The laboratory information cited in this SAP is for the analytical laboratories that are currently contracted to provide analytical services for this investigation. The analytical services for this investigation will be provided by Environmental Conservation Laboratories of Orlando, Florida; Empirical Laboratories of Nashville, Tennessee; Microbial Insights of Rockford, Tennessee; Kemron Environmental Services of Atlanta, Georgia; and ALS of Rochester, New York. Additionally, data validation services will be provided by CH2M HILL.

Site 6, the Explosives-Contaminated Wastewater Impoundment, is located in the north-central portion of WPNSTA Yorktown. On the western side of the site lies an unnamed tributary and the Eastern Branch of Felgates Creek. The study area extends from Felgates Creek in the west towards former Building 110 in the east to Main Road in the north. Within Site 6, three Operable Units (OUs) have been identified: the Impoundment Area (OU XV), the Flume Area (OU XIII), and the Excavated Area (OU XIV). The Impoundment Area consists of a 3-acre, unlined, surface impoundment behind a coffer dam. The impoundment operated from 1942 to 1975 and received wastewater through the concrete flumes leading from the explosives reclamation facility at Building 109 and from the weapons loading operations at Building 110. Because the historical activities at Building 109 were considered to be the most likely source of contamination at Site 6, the Flume Area was defined as the concrete flumes leading from Building 109 to the Impoundment Area. The Excavated Area was originally identified via aerial photography that showed where concrete rubble and other debris was present (Baker, 1994). However, there were no records to document historical activities or former use. Previous reports suggest that the area may have been used : 1) as the soil borrow pit for construction of the coffer dam, 2) to contain packed explosives, or 3) for disposal of unknown types of materials and debris (Baker, 1998a; CH2M HILL, 2007). Based on historical photographs, soil boring logs, and analytical soil and groundwater data collected during site investigations, it is believed that no excavation was actually conducted at this area and that it was only used for surface storage of unidentified materials. For investigation purposes, this OU will continue to be identified as the Excavated Area. 

While refining the OU boundaries, a cleared area was identified to the west of the Excavated Area in historical aerial photographs and subsequent site visits (Navy, 2012). In particular, a cleared area, or ground scar, was observed in historical aerial photographs from 1945 and 1951. During site visits, a low-lying central area that is surrounded by an elevated berm was observed. Initially, it was suspected that this might have been the actual location of the Excavated Area instead of the area specified in the Record of Decision (ROD). However, after further review of historical photographs, the location of the Excavated Area is believed to have been defined correctly in the ROD. Although the ground surface has been visibly disturbed, there is no documentation or photographs to suggest that disposal or storage activities were conducted at the cleared area.  

Site 6 has undergone investigations and remedial actions since 1984. Extensive sampling of soil, sediment, and surface water has been conducted at the three OUs, within the unnamed tributary, and within Felgates Creek. Groundwater sampling has also been conducted to delineate the contaminant plumes originating from the OUs. As a result of these investigations, a ROD was signed in 1998 to address contamination within the OUs. Remedial actions that were conducted included a soil/sediment removal within the Flume Area, a sediment removal within the Impoundment Area, and a soil cover within the Excavated Area.  Land use controls (LUCs) have been instituted at the Impoundment Area to prevent industrial/commercial and residential use (requiring this area to be vacant) and to maintain the soil cover in the Excavated Area. No LUCs were required in the Flume Area because the removal action addressed all contamination. The selected remedy also included long-term monitoring (LTM) of soil and sediment in the Impoundment Area. LTM was initiated in May 2000 but was suspended because of the soil and sediment removal actions. Currently, LTM remains suspended pending completion of this data gap investigation. 

Although LUCs have been maintained since the ROD was signed, no documentation can be found to confirm that the ROD-required cover was installed. Therefore, there is some uncertainty as to whether it is present. Given that the Excavated Area was used for surface storage instead of being excavated for disposal or soil borrow material, additional delineation may be warranted to evaluate the extent of potential impacts from storage activities.  

Following the remedial action at the OUs, Phase I and Phase II Remedial Investigations (RIs) were conducted to further evaluate the nature and extent of groundwater and assess potential groundwater discharge to surface water. The Phase II Groundwater RI report for Site 6 was completed in 2011. The report addressed groundwater beneath the entire site and surface water, sediment, and sediment pore water within the Eastern Branch of Felgates Creek and the unnamed tributary. A baseline Human Health Risk Assessment and Ecological Risk Assessment were completed. The Human Health Risk Assessment concluded that exposure to groundwater by residents, industrial workers, and construction workers (during excavation) could result in non-carcinogenic hazards and carcinogenic risks above the United States Environmental Protection Agency’s acceptable levels. No unacceptable human health or ecological risks were identified for surface water, sediment, or sediment pore water in the unnamed tributary or the Eastern Branch of Felgates Creek. The RI report concluded that although the overall characterization of the horizontal and vertical distribution of groundwater, surface water, and sediment contamination at Site 6 had been completed and was sufficient for risk evaluation, additional data were needed to proceed with a Feasibility Study (FS). 

Scoping sessions for further data collection in support of the FS were initiated in February 2012. Initially, the focus of the investigation was to collect data to further characterize soil lithology, refine the groundwater plume delineations, and evaluate biodegradation in support of FS alternative evaluation. However, upon further discussion among the Yorktown Partnering Team, additional data gaps were identified at the site that required investigation. These included confirmation of the soil cover at the Excavated Area and a release analysis at the cleared area to determine if disposal activities were conducted there. Although substantial investigation had been conducted at the three OUs, little or no investigation activities had been conducted in other areas of the site, which could have potentially had releases of contamination. This includes soil at former Building 109, sediment and surface water at the former Building 110 flumes and drainages, and sediment and surface water in drainages north of the Impoundment Area. In addition, a human health toxicity value has recently become available for 1,4-dioxane. This constituent was not analyzed for in previous investigations and its presence at Site 6 is therefore unknown. Based on these uncertainties, the Partnering Team decided that the investigation will function as a data gap investigation rather than a pre-FS investigation. This investigation will also serve as the first phase of two post-ROD investigations at Site 6. A separate SAP will be completed for the second phase, which will focus on the adjacent Plant 2 area (former Buildings 501 and 110 and associated structures). 

The overall objectives of this data gap investigation are to:  1) evaluate the presence and performance of remedial actions conducted to date, 2) determine whether historical activities in areas that previously had limited investigation due to inaccessibility or unavailable information may have impacted site media, and 3) and collect the necessary data required to complete an FS for groundwater. The problem-specific objectives of the investigation detailed in this SAP and their relationship to the overall objectives are as follows: 

Evaluate the Presence and Performance of Remedial Actions

· Confirm that the ROD-required soil cover was constructed at the Excavated Area. Evaluate cadmium and zinc concentrations in soil to assess the potential extent of impacts from historical surface storage activities.

· Determine current surface water and sediment concentrations of constituents of concern (select volatile organic compounds [VOCs], select explosives, select metals, mercury [surface water only], and polycyclic aromatic hydrocarbons [sediment only]) within the Impoundment Area to help evaluate the success of the previous removal action, as well as attenuation processes and contaminant transport between media.

Determine If Historical Activities Impacted Site Media

· Determine if there is evidence of waste present at the cleared area that would indicate that historical disposal activities were conducted at this location. 

· Determine if there is evidence that historical activities at former Building 109 have impacted soil beneath and around the building footprint in a manner that would warrant additional investigation or remediation. This building was demolished after the Phase II Groundwater RI was completed. 

· Determine if historical wastewater-impacted surface water and sediment in the concrete flume (Flume #2) and drainage, which extend between former Building 110 and the Impoundment Area, in a manner that would warrant additional investigation or remediation. 

· Determine if historical industrial activities to the north of the Impoundment Area impacted surface water and sediment in the two northern drainages in a manner that would warrant additional investigation or remediation. 

Collect Data for Groundwater FS Evaluation

· Refine the understanding of the site lithology to better understand the potential for contaminant migration.

· Determine the presence or absence of the emerging contaminant 1,4-dioxane at the site and whether it needs to be included in the groundwater FS. 1,4-dioxane is a solvent stabilizer that could potentially have been used to stabilize 1,1,1-trichloroethane. Low concentrations of 1,1,1- trichloroethane and its daughter products were detected during historical sampling at Site 6.

· Characterize the geochemistry and water quality of groundwater upgradient of the dissolved contaminant plumes for evaluation of various treatment technologies. 

· Refine the delineation of the leading edge of the chlorinated volatile organic compound (CVOC) plume in order to identify FS remediation areas.

· Refine the delineation of explosives contamination in the western area of the site in order to identify potential remediation areas to be evaluated in an FS.

· Collect additional vertical groundwater gradient data to further evaluate groundwater discharge to surface water to facilitate FS alternative development.

· Evaluate the potential for biodegradation of CVOCs and explosives in groundwater for treatment technology evaluation.

· The following activities are proposed to meet the previously listed objectives:

· Test pitting to evaluate the presence of a soil cover at the Excavated Area and the presence of waste in the cleared area through visual observation

· Soil sampling at the cleared area (dependent on presence of waste), Excavated Area, former Building 109, and new monitoring well locations

· Groundwater sampling upgradient, sidegradient, and downgradient of the plumes and within the plume interiors

· Surface water and sediment sampling within the Building 110 flume and drainage, two northern drainages, and Impoundment Area 

The data will be summarized and evaluated in a Phase I Data Gap Investigation Technical Memorandum. If appropriate, the quantitative risk assessments from the Phase II Groundwater RI and Round Two RI for areas of the site previously evaluated will be revised to assess whether unacceptable risks are still present at the site and, if so, their magnitude. Analytical data collected to evaluate potential release areas at Site 6 will be screened against the Project Action Limits. Quantitative risk assessments may be conducted, if warranted. Using these results, the Yorktown Partnering Team will re-convene to determine if additional investigation or remediation is warranted for any of the potential release areas or if no further action is needed. If no additional investigation or action for soil, sediment, or surface water within the Phase I data gap investigation areas is warranted, then the data will be used to complete a groundwater FS for Site 6. Any additional characterization of groundwater needed for remedial design would be incorporated into a pre-design investigation. If additional investigation or action for soil, sediment, or surface water is warranted, then the groundwater FS may be suspended until these risks are mitigated or the investigation or action may be incorporated into the FS considerations. 
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°C	degree Celsius 

%R	percent recovery

µg/L	microgram(s) per liter

µm	micrometer(s)

AM	Activity Manager

AOC	Area of Concern

ASTM	ASTM International (formerly the American Society for Testing and Materials)

ATV	all terrain vehicle

AVS	acid volatile sulfide

BERA	Baseline Ecological Risk Assessment

BHC	benzene hexachloride

bgs	below ground surface

CA	corrective action

CAS	Chemical Abstracts Service

CCC	calibration check compound

CCV	continuing calibration verification

CERCLA	Comprehensive Environmental Response, Compensation, and Liability Act of 1980

CLEAN	Comprehensive Long-term Environmental Action—Navy

CNNS	chloride, nitrate, nitrite, sulfate

COC	constituent of concern

COD	coefficient of determination (also known as R2)

CSM	conceptual site model

CTO	Contract Task Order

CVAA	cold vapor atomic absorption

CVOC	chlorinated volatile organic compound

DCA	dichloroethane

DCE	dichloroethene

DDE	dichlorodiphenyldichloroethylene

DDD	dichlorodiphenyldichloroethane

DDT	dichlorodiphenyltrichloroethane

DHC	Dehalococcoides

DL	detection limit

DNA	deoxyribonucleic acid

DNB	dinitrobenzene

DNAPL	dense non-aqueous phase liquid

DNT	dinitrotoluene

DO	dissolved oxygen

DoD	Department of Defense

DPT	direct-push technology

DQI	data quality indicator

DQO	data quality objective

ELAP	Environmental Laboratory Accreditation Program

ENCO	Environmental Conservation Laboratories

ERA	Ecological Risk Assessment

ERP	Environmental Restoration Program

ESI	electrospray ionization

ESV	Ecological Screening Value

FFS	Focused Feasibility Study

FIA	flow injection analysis

FID	flame ionization detector

FS	Feasibility Study

FTL	Field Team Leader

g	gram

GC	gas chromatograph

GC/ECD	gas chromatograph/electron capture detector

GC/MS	gas chromatograph/mass spectrometer

GPS	global positioning system

H&S	Health and Safety

HASP	Health and Safety Plan

HHRA	Human Health Risk Assessment

HMW	high molecular weight

HMX	octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine

HPLC	high performance liquid chromatography

HQ	hazard quotient

HSA	hollow-stem auger

HSM	Health and Safety Manager

IC	ion chromatography

ICAL	initial calibration

ICP	inductively coupled plasma

ICP-AES	inductively coupled plasma-atomic emission spectroscopy

ICP-MS	inductively coupled plasma-mass spectrometry

ICS	interference check solution

ICV	initial calibration verification

ID	identification

IDW	investigation-derived waste

ISTD	Internal Standard

L	liter

LC-MS	liquid chromatograph-mass spectrometer

LCL	lower control limit

LCS	laboratory control sample

LIMS	Laboratory Information Management Systems

LMW	low molecular weight

LOD	limit of detection

LODV	limit of detection verification

LOQ	limit of quantitation

LTM	long-term monitoring

LUC	land use control

m/z	mass-to-charge ratio

MCL	maximum contaminant level

MCT	matrix conductivity threshold 

MDL	Method Detection Limit

MEE	methane, ethane, ethene

mg/kg	milligram(s) per kilogram

mg/L	milligram(s) per liter

ml	milliliter(s)

mm	millimeter(s)

MNA	monitored natural attenuation

MPC	Measurement Performance Criteria

MS	matrix spike

MSD	matrix spike duplicate

msl	mean sea level

MTBE	methyl-tert-butyl ether

N/A	not applicable

NAIP	 natural attenuation indicator parameter

NAVFAC	Naval Facilities Engineering Command

Navy	Department of the Navy

NB	nitrobenzene

NC	no criterion

NFG	National Functional Guideline

NIRIS	Navy Installation Restoration Information Solution

NIST	National Institute of Standards and Technology

NT	nitrotoluene

ORP	oxidation-reduction potential

OU	Operable Unit

oz	ounce

PAH	polycyclic aromatic hydrocarbon

PAL	Project Action Limit

PCB	polychlorinated biphenyl

PCE	tetrachloroethene

PETN	pentaerythritol tetranitrate

PID	photoionization detector

PIL	Project Indicator Limit

PM	Project Manager

ppm	part per million

ppt	part per thousand

PQO	Project Quality Objective

psi	pound(s) per square inch
PVC	polyvinyl chloride

QA	quality assurance

QAM	Quality Assurance Manual

QAO	Quality Assurance Officer

QAPP	Quality Assurance Project Plans

QC	quality control

QL	quantitation limit

qPCR	quantitative polymerase chain reaction

QSM	Quality Systems Manual

RAA	remedial action alternative

RCRA	Resource Conservation and Recovery Act

RDX	hexahydro-1,3,5-trinitro-1,3,5-triazine

RF	response factor

RI	Remedial Investigation

RL	reporting limit

ROD	Record of Decision

RPD	Relative Percent Difference

RPM	Remedial Project Manager

RRT	relative retention time

RSD	Relative Standard Deviation

RSL	Regional Screening Level

SAP	Sampling and Analysis Plan

SCV	second-source calibration verification

SD	sediment

SEM	simultaneously extracted metals

SERA	Screening Ecological Risk Assessment

SIM	selected ion monitoring

SOP	standard operating procedure

SPCC	system performance check compound

SSC	Site Safety Coordinator

STC	Senior Technical Consultant

SVOA	semivolatile organic analysis

SVOC	semivolatile organic compound

SW	surface water

SWMU	Solid Waste Management Unit 

TAL	Target Analyte List

TBD	to be determined

TCA	trichloroethane

TCD	thermal conductivity detector

TCE	trichloroethene

TCMX	tetrachloro-meta-xylene

TCL	Target Compound List

TDS	total dissolved solids

TNB	trinitrobenzene

TNT	trinitrotoluene

TOC	total organic carbon

UCL	upper control limit

UFP	Uniform Federal Policy

UFP-QAPP	Uniform Federal Policy for Quality Assurance Project Plans

USEPA	United States Environmental Protection Agency

UTL	upper tolerance limit

UV-VIS	ultraviolet visible spectrophotometer

VDEQ	Virginia Department of Environmental Quality

VOA	volatile organic analysis

VOC	volatile organic compound

WPNSTA	Naval Weapons Station
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[bookmark: _Toc358725350][bookmark: _Toc358725872]SAP Worksheet #2—Sampling and Analysis Plan Identifying Information

Site Name/Number:	Naval Weapons Station (WPNSTA) Yorktown Site 6

Operable Unit (OU): 	Not applicable (N/A)

Contractor Name: 	CH2M HILL

Contract Number: 	N62470-11-D-8012, Contract Task Order (CTO) WE35

Contract Title: 	Comprehensive Long-term Environmental Action—Navy (CLEAN) 8012

1. This Sampling and Analysis Plan (SAP) was prepared in accordance with the requirements of the:

Uniform Federal Policy for Quality Assurance Project Plans (UFP-QAPP) (USEPA, 2005) and United States Environmental Protection Agency Guidance for Quality Assurance Project Plans, EPA QA/G-5 (USEPA, 2002)

2. The SAP format is consistent with the: 

Navy Uniform Federal Policy-Sampling and Analysis Plan Tier I Template (Navy, 2011). 

3. Identify regulatory program: 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)

4. This SAP is a project-specific SAP

5. List organizational partners (stakeholders) and identify the connection with lead organization: 

		Organization Partners/Stakeholders

		Connection

		Date



		United States Environmental Protection Agency (USEPA) Region III

		Lead Regulatory Agency

		2/2014



		Virginia Department of Environmental Quality (VDEQ)

		State Regulatory Agency

		2/2014



		Department of Defense (DoD)

		Land Owner

		2/2014



		

		

		





6. Lead organization: 

Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic Division

7. If any required SAP elements and required information are N/A to the project or are provided elsewhere, then note the omitted SAP elements and provide an explanation for their exclusion as follows: 
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All SAP elements required for this project are described herein on the 37 Uniform Federal Policy (UFP)-SAP Worksheets. Therefore, the crosswalk table is not necessary for this project.

[bookmark: _Toc145834556][bookmark: _Toc161544725][bookmark: _Toc145900429][bookmark: _Toc221673265][bookmark: _Toc251054717]This page intentionally left blank.



Sampling and Analysis Plan – site 6 DATA GAP investigation, yorktown, virginia

Revision No: 0

August 2013

page 20



Sampling and Analysis Plan – site 6 DATA GAP investigation, yorktown, virginia

Revision No: 0

february 2014

page 19







[bookmark: _Toc358725351][bookmark: _Toc358725873]SAP Worksheet #3—Distribution List

The following people may receive copies of the SAP, subsequent SAP revisions, addenda, and amendments provided by the previously listed.

		SAP Recipients

		Title

		Organization

		Telephone Number
(optional)

		E-mail Address or 
Mailing Address



		Jim Gravette 

		Remedial Project Manager (RPM)

		NAVFAC Mid-Atlantic

		(757) 341-0477

		jim.gravette@navy.mil



		Moshood Oduwole

		RPM

		USEPA Region III

		(215) 814-3362

		oduwole.moshood@epa.gov 



		Wade Smith

		RPM

		VDEQ

		(804) 698-4125

		wade.smith@deq.virginia.gov 



		Bonnie Capito

		Librarian

		NAVFAC Atlantic

		(757) 322-4785

		bonnie.capito@navy.milbon 



		Bill Friedmann

		Activity Manager (AM)

		CH2M HILL 

		(757) 671-6223

		william.friedmann@ch2m.com 



		Kristin  Brickman

		Project Manager (PM)

		CH2M HILL 

		(919) 760-1789

		kristin.brickman@ch2m.com



		Kim-Lee Yarberry

		Task Manager 

		CH2M HILL

		(770) 678-4404

		kim-lee.yarberry@ch2m.com



		Clairette Campbell

		Project Chemist 

		CH2M HILL

		(757) 671-6335

		clairette.compbell@ch2m.com



		Herb Kelly

		Data Validator 

		CH2M HILL

		(352) 384-7100

		herb.kelly@ch2m.com 



		Brian Wachter

		Field Team Leader (FTL)

		CH2M HILL 

		(757) 671-6289

		Brian.Wachter@ch2m.com 



		Marcia Colon

		Laboratory PM

		Environmental Conservation Laboratories (ENCO) 

		(407) 826-5314

		mcolon@encolabs.com 



		Sonya Gordon

		Third-tier Laboratory PM

		Empirical Laboratories 
(subcontracted by ENCO)

		(615) 345-1115

		sgordon@empirlabs.com



		Deb Patton

		Third-tier Laboratory PM

		ALS-Rochester 
(subcontracted by ENCO)

		(585) 672-7473

		dpatton@caslab.com



		Tommy Jordan

		Third-tier Laboratory PM

		Kemron Environmental Services 
(subcontracted by ENCO)

		(404) 516-3172

		tjordan@kemron.com



		Anita Biernacki

		Laboratory PM

		Microbial Insights

		(865) 573-8188

		abiernacki@microbe.com





Note: 

An Administrative Record number will be assigned when the final document is being prepared.
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[bookmark: _Toc358725352][bookmark: _Toc358725874]SAP Worksheet #4—Project Personnel Sign-Off Sheet

The following is a list of key personnel who will be performing the tasks described in this SAP. 

		Name

		Organization/Title/Role

		Telephone Number
(optional)

		Signature/E-mail Receipt

		SAP Section Reviewed

		Date SAP Read



		Bill Friedmann

		CH2M HILL/AM

		(757) 671-6223

		

		

		



		Kristin  Brickman

		CH2M HILL/PM

		(919) 760-1789

		

		

		



		Laura Cook

		CH2M HILL/Senior Technical Consultant (STC)

		(757) 671-6214

		

		

		



		Kim-Lee Yarberry

		CH2M HILL/Task Manager

		(678) 530-4404

		

		

		



		Clairette Campbell

		CH2M HILL/ Project Chemist

		(757) 671-6335

		

		

		



		Anita Dodson

		CH2M HILL/Navy CLEAN Program Chemist

		(757) 671-6218

		

		

		



		Herb Kelly

		CH2M HILL/ Data Validator

		(352) 384-7100

		

		

		



		Brian Wachter

		CH2M HILL/FTL

		(757) 671-6289

		

		

		



		Marcia Colon

		ENCO/PM

		(407) 826-5314

		

		

		



		Sonya Gordon

		Empirical Laboratories/PM

		(615) 345-1115

		

		

		



		Deb Patton

		ALS-Rochester/PM

		(585) 672-7473

		

		

		



		Tommy Jordan

		Kemron Environmental Services/PM

		(404) 516-3172

		

		

		



		Anita Biernacki

		Microbial Insights/PM

		(865) 573-8188

		

		

		





Notes: 

Signed versions of Worksheet #4 will be completed as part of the final version and provided to the PM for maintenance in the central project file.
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[bookmark: _Toc358725353][bookmark: _Toc358725875]SAP Worksheet #5—Project Organizational Chart

 (
Lead Organization
NAVFAC Mid-Atlantic – Jim Gravette (Remedial Project Manager) (757-341-0477)
NAVFAC Atlantic – Ken Bowers (Navy Quality Assurance Officer/Chemist) (757-322-8341)
NAVFAC Atlantic – Bonnie Capito (Librarian) (757-322-4785)
Regulatory Agencies
USEPA Region III – Moshood Oduwole (RPM) (215-814-3362)
VDEQ – Wade Smith (RPM) (804-698-4125)
Project Manager
CH2M HILL 
Kristin Brickman 
(
919-760-1789
)
Navy CLEAN Program Chemist
Anita Dodson (757-671-6218)
Project Chemist
Clairette Campbell (757-671-6335)
Data Validator
Herb Kelly (352-384-7100)
Activity Quality Manager
Doug Bitterman (757-671-6209)
Senior Technical Consultant
Laura Cook (757-671-6214)
Health and Safety Manager
Howard Gordon
 (
720-
 286-0240
)
Human Health Risk Assessor
Roni Warren (814-364-2454)
Ecological Risk Assessor
Bill Kappleman (703-376-5152)
Laboratory Subcontractors
ENCO
Marcia Colon (
407- 826-5314
)
Empirical Laboratories
Sonya Gordon (
615-345-1115)
ALS-Rochester
Deb Patton (585-672-7473)
Kemron Environmental Services
Tommy Jordan (
404-516-3172)
Microbial Insights
Anita Biernacki (865-573-8188)
Activity Manager
CH2M HILL – Bill Friedmann (757-671-6223)
Field Team Leader and Site Safety Coordinator
Brian 
Wachter
 (757-671-6289)
Field Team
To be determined (TBD)
Utility Locating Subcontractor 
 
ECLS
Drilling Subcontractor
TBD
Surveying Subcontractor
TBD
IDW Subcontractor
TBD
)
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[bookmark: _Toc358725354][bookmark: _Toc358725876]SAP Worksheet #6—Communication Pathways

		Communication Drivers

		Responsible Entity

		Name

		Phone Number

		Procedure 
(Timing, Pathway To/From, and so forth)



		Regulatory Agency Interface

		RPM, NAVFAC Mid-Atlantic

		Jim Gravette

		(757) 341-0477

		All materials and information pertaining to the project will be forwarded to USEPA and VDEQ within 2 business days by the RPM following review. 



		WPNSTA Yorktown Oversight

		CH2M HILL AM

		Bill Friedmann

		(757) 671-6223

		Issues are to be reported to the RPM immediately and followed up in writing within 2 business days.



		Implement SAP and manage all phases of this project

		CH2M HILL PM 

		Kristin  Brickman

		(919) 760-1789

		The PM communicates directly (verbal and/or in writing) with the AM and NAVFAC, as necessary. 



		Technical project implementation and data interpretation

		CH2M HILL STC

		Laura Cook

		(757) 671-6214

		Team members will contact the STC regarding questions and issues related to sampling and data interpretation, as needed. Responses will be communicated to the PM by e-mail or phone.



		Field Progress Reports

		CH2M HILL FTL

		Brian Wachter

		(757) 671-6289

		The FTL communicates directly (verbally and/or in writing) with CH2M HILL AM or PM with daily meetings.



		Stop Work due to Safety Issues

		CH2M HILL Site Safety Coordinator (SSC)

		Brian Wachter

		(757) 671-6289

		The SSC will contact the Health and Safety Manager (HSM) regarding Health and Safety (H&S) incidents and near misses to ensure implementation of appropriate H&S procedures. The HSM will be notified within 24 hours of incident.



		SAP Changes in the Field

		CH2M HILL FTL

		Brian Wachter

		(757) 671-6289

		The FTL documents deviations from the UFP-SAP made in field logbooks. Deviations are made only with approval of PM, who will communicate with the AM, United States Department of the Navy (Navy), and regulators. The FTL will ensure SAP requirements are met by field personnel.



		Field Corrective Actions (CAs)

		CH2M HILL FTL

		Brian Wachter

		(757) 671-6289

		The need for CA for field issues will be determined by the FTL, the senior support staff, and/or contractor as necessary. The senior support will ensure Quality Assurance Project Plans (QAPP) requirements are met by the field staff. The FTL will notify the PM of any needed field CAs. The PM will have 24 hours to respond to the request for field CA. The RPM will be notified of any field data quality issues.



		Data Tracking and Sample Receipt Variances

		CH2M HILL Project Chemist

		Clairette Campbell

		(757) 671-6335

		The Project Chemist tracks the data and informs the PM and Program Chemist of potential problems or issues. The PM and AM are informed within 24 hours to pass on communications to Navy and regulators, as appropriate. 








SAP Worksheet #6—Communication Pathways (continued)

		Communication Drivers

		Responsible Entity

		Name

		Phone Number

		Procedure 
(Timing, Pathway To/From, and so forth)



		Reporting Laboratory Quality Variances

		ENCO

Empirical Laboratories

ALS-Rochester

Kemron Environmental Services

Microbial Insights

		Marcia Colon

Sonya Gordon

Deb Patton

Tommy Jordan

Anita Biernacki

		(407) 826-5314

(615) 345-1115

(585) 672-7473

(404) 516-3172

(865) 573-8188

		All quality assurance (QA)/quality control (QC) issues with project field samples will be reported by the subcontracted laboratory, which will relay them to the PM and Project Chemist within 2 days of discovery. 



		Analytical CAs

		CH2M HILL Program Chemist

CH2M HILL Project Chemist

		Anita Dodson

Clairette Campbell

		(757) 671-6218

(757) 671-6335

		The need for CA for analytical issues will be determined by the Project Chemist and the senior support staff. The Project Chemist will ensure QAPP requirements are met by the laboratory. CA with laboratories will be coordinated by the Project Chemist. The Project Chemist will notify the Program Chemist, who will in turn notify the Navy Chemist of any laboratory issues that render data quality objectives (DQOs) unattainable or cause delivery issues such that project schedule cannot be met.



		Reporting Data Validation Issues

		CH2M HILL Data Validator

		Herb Kelly

		(352) 384-7100

		All completeness and data issues will be addressed with the laboratory. The Data Validator should copy the CH2M HILL Project Chemist on all communications to the laboratory. The validated data package will be due within 14 calendar days of data receipt by the Data Validator.
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[bookmark: _Toc358725355][bookmark: _Toc358725877]SAP Worksheet #7—Personnel Responsibilities Table

		Name

		Title/Role

		Organizational Affiliation

		Responsibilities



		Jim Gravette

		RPM

		NAVFAC Mid-Atlantic

		Coordinates all environmental activities at WPNSTA Yorktown.



		Ken Bowers

		Chemist Quality Assurance Officer (QAO)

		NAVFAC Atlantic

		Provides UFP-SAP and QA oversight. 



		Moshood Oduwole

		RPM

		USEPA Region III

		Manages all aspects of project to confirm federal regulations and requirements are met.



		Wade Smith

		RPM

		VDEQ RPM

		Manages all aspects of project to confirm state regulations and requirements are met.



		Bill Friedmann

		AM

		CH2M HILL

		Supports Navy’s implementation of the Environmental Restoration Program (ERP) at WPNSTA Yorktown.



		Kristin  Brickman

		PM

		CH2M HILL

		Manages project administration; coordinates staffing; monitors project performance; directs and oversees the project staff.



		Kim Lee Yarberry

		Task Manager

		CH2M HILL

		Responsible for UFP-SAP preparation as well as investigation planning. 



		Laura Cook

		STC

		CH2M HILL

		Provides senior technical oversight and technical review of the UFP-SAP.



		Doug Bitterman

		Activity Quality Manager (AQM)

		CH2M HILL

		Provides QC and program-level review of the UFP-SAP.



		Anita Dodson

		Navy CLEAN Program Chemist

		CH2M HILL

		Provides guidance during preparation of UFP-SAP. Provides program-level review of UFP-SAP.



		Clairette Campbell

		Project Chemist 

		CH2M HILL

		Prepares chemistry-specific UFP-SAP worksheets. Performs oversight of laboratory and DV and evaluates usability of data. Also manages sample tracking.



		Herb Kelly

		Data Validator

		CH2M HILL

		Responsible for validation of environmental data.



		Brian Wachter

		FTL

		CH2M HILL

		Supervises and coordinates all field activities and responsible for overseeing subcontractors.



		Brian Wachter

		SSC

		CH2M HILL

		Oversees H&S for field activities.



		Bill Kappleman

		Senior Ecological Risk Assessor

		CH2M HILL

		Conducts Ecological Risk Assessment (ERA) to identify possible impacts to ecological receptors.



		Roni Warren

		Senior Human Health Risk Assessor

		CH2M HILL

		Conducts Human Health Risk Assessment (HHRA) to identify possible impacts to human receptors.



		Hope Wilson

		Environmental Manager

		CH2M HILL

		Responsible for overall environmental management field activities and for reviewing investigation-derived waste (IDW) removal and disposal procedures. 



		Howard Gordon

		HSM

		CH2M HILL

		Responsible for overall H&S performance; reviews project-specific Health and Safety Plan (HASP); interacts with SSC to ensure project-specific safety of field personnel.






SAP Worksheet #7—Personnel Responsibilities Table (continued)

		Name

		Title/Role

		Organizational Affiliation

		Responsibilities



		Marcia Colon

		Laboratory PM

		ENCO

		Analyzes environmental samples. Manages analytical projects from initiation to completion. Manages second-tier subcontracted laboratories. 



		Sonya Gordon

		Laboratory PM

		Empirical Laboratories

		Analyzes environmental samples. Manages analytical projects from initiation to completion.



		Deb Patton

		Laboratory PM

		ALS-Rochester

		Analyzes environmental samples. Manages analytical projects from initiation to completion.



		Chris Cornwell

		Laboratory PM

		Kemron Environmental Services

		Analyzes environmental samples. Manages analytical projects from initiation to completion.



		Anita Biernacki

		Laboratory PM

		Microbial Insights

		Analyzes environmental samples. Manages analytical projects from initiation to completion.



		ECLS

		TBD

		Utility Locating Subcontractor

		Responsible for locating and identifying utility lines that could potentially be impacted by site investigation activities.



		TBD

		TBD

		Drilling Subcontractor

		Responsible for installing new monitoring wells and grab groundwater sampling.



		TBD

		TBD

		Surveying Subcontractor

		Responsible for surveying new sample locations.



		TBD

		TBD

		IDW Subcontractor

		Responsible for transport and disposal of IDW.





Notes: 
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Resumes are maintained by the individuals’ organizations and are available upon request; upon execution of the project, personnel may be removed (if unnecessary to project execution) and other personnel may be added or substituted, as necessary and available.
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		Project Function

		Specialized Training By Title or Description of Course

		Training Provider

		Training Date

		Personnel/Groups Receiving Training

		Personnel Titles/
Organizational Affiliation

		Location of Training Records/Certificates



		All site activities

		Recognize, Retreat, and Respond (3R) Training for explosives

		Munitions Response Personnel

		Personnel files

		FTL, field team members, and SSC

		FTL, SSC, and field team members from CH2M HILL 

		CH2M HILL, NAVFAC, regulatory agency, or subcontractor Human Resources Department
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[bookmark: _Toc358725357][bookmark: _Toc358725879][bookmark: _Ref172621192]SAP Worksheet #9-1—Project Scoping Session Participants Sheet

		Project Name: Site 6 Data Gap Investigation

Projected Date(s) of Sampling: 2013

PM: Linda Saksvig*

		Site Name: Site 6

Site Location: WPNSTA Yorktown, Virginia



		Date of Sessions: May 30,  2012

Scoping Session Purpose:  Present and discuss proposed groundwater monitoring locations for the data gap investigation



		Name

		Title

		Affiliation

		Phone #

		E-mail Address

		Project Role



		Moshood Oduwole

		RPM

		USEPA Region III

		(215) 814-3362

		Oduwole.Moshood@epamail.epa.gov

		Meeting Host, Regulator



		Wade Smith

		RPM

		VDEQ

		(804) 698-4125

		wade.smith@deq.virginia.gov

		Meeting Manager, Regulator



		Jim Gravette

		RPM

		NAVFAC Mid-Atlantic

		(757) 341-3095

		james.gravette@navy.mil

		Timekeeper, RPM



		Bill Friedmann

		AM

		CH2M HILL

		(757) 671-6223

		william.friedmann@ch2m.com

		Meeting Host, AM



		Nancy Rouse

		Team Facilitator 

		Management Edge

		(760) 451-9786

		nvrouse@gmail.com

		Facilitator



		Adam Forshey

		Engineer

		CH2M HILL

		(757) 671-6267

		adam.forshey@ch2m.com

		Recorder



		Rebekah Klyukin

		Scientist

		CH2M HILL

		(757) 671-8311

		Rebekah.Klyukin@ch2m.com

		Site 6 Discussion Leader, Technical Support



		Kim-Lee Yarberry

		Scientist

		CH2M HILL

		(770) 604-4404

		kim-lee.yarberry@ch2m.com

		Technical Support



		Donna Caldwell

		Technical Support

		NAVFAC

		(757) 322-4816

		Donna.caldwell@navy.mil

		Navy technical support



		*	Linda Saksvig was the PM during this scoping session. 





Site 6, the Explosives-Contaminated Wastewater Impoundment, is in the north-central portion of WPNSTA Yorktown. The study area extends from Felgates Creek in the west to former Building 110 in the east to Main Road in the north. Within Site 6, three OUs have been identified: the Impoundment Area (OU XV), the Flume Area (OU XIII), and the Excavated Area (OU XIV). A cleared area was identified to the west of the Excavated Area in historical aerial photographs and subsequent site visits (Navy, 2012). In particular, a cleared area, or ground scar, was observed in historical aerial photographs from 1945 and 1951. During site visits, a low-lying central area surrounded by an elevated berm was observed. During this scoping session, the cleared area was suspected to possibly be the actual location of the Excavated Area instead of the area specified in the Record of Decision (ROD). On the western side of the site lies an unnamed tributary and the Eastern Branch of Felgates Creek. The study area also includes three former buildings (Building 109, Building 110, and Building 501) that have been demolished. 

At Site 6, trichloroethene (TCE), hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX), and 2,4-dinitrotoluene (DNT) are the most extensive plumes in groundwater. Plan view and cross-section figures show that the TCE plume is the most extensive constituent at the site, laterally and vertically. In addition, the site lithology appears to influence contaminant extent and transport. In particular, photoionization detector (PID) readings were much lower in fine-grained soil than in more-permeable soil, suggesting that these fine-grained layers are restricting contaminant migration.




SAP Worksheet #9-1—Project Scoping Session Participants Sheet (continued)

New monitoring wells are needed to refine the plume delineations for groundwater Feasibility Study (FS)   alternative evaluation and to resolve potential data gaps in the conceptual site model (CSM). In particular, there is uncertainty as to whether potential disposal activities at the cleared area may have impacted groundwater, especially if this is the actual location of the Excavated Area. There is also uncertainty as to whether industrial activities north of the impoundment may have impacted groundwater. Additional monitoring wells are needed to confirm whether releases may have occurred at these areas that would need to be included in the groundwater FS. 

The objective of the Site 6 discussion during the May 2012 partnering meeting was to introduce the proposed locations for new groundwater monitoring wells that will be installed as part of the data gap investigation. Nineteen new monitoring wells were proposed. Groundwater from monitoring wells located inside the known plume extent will be sampled for constituents of concern (COCs) only. Groundwater from monitoring wells north of the Impoundment area will be sampled for the full suite of parameters (volatile organic compounds [VOCs], semivolatile organic compound [SVOCs], pesticides/polychlorinated biphenyls [PCBs], explosives, and inorganics). The proposed monitoring wells are summarized as follows.  

· Three monitoring wells (shallow, medium, and deep) at the edge of Flume #2 and south of historical groundwater sample 6HP03 to refine the upgradient edges of the plumes and help determine the hydraulic gradient in this area; groundwater Hydropunch samples will potentially be collected first to help locate the wells; groundwater will be sampled for COCs only.

· One monitoring well (shallow) between the 6GW12/12A and 6GW13/13A well clusters to refine concentrations in the source area; lithologic soil logging would be conducted to only the top of the shallow clay layer and not the Eastover-Calvert confining unit; groundwater will be sampled for COCs only.

· Two monitoring wells (shallow and medium) between the coffer dam and the 6GW13/13A well cluster to refine contaminant concentrations within the Impoundment Area; groundwater will be sampled for COCs only.

· Two monitoring wells (shallow and deep) south of the Impoundment Area to confirm concentrations within the southern portion of the plumes and help determine the hydraulic gradient in this area; groundwater will be sampled for COCs only.

· Two monitoring wells (shallow and deep) between 6GW14 and 6GW17 to refine contaminant concentrations at the eastern edge of the unnamed tributary; groundwater will be sampled for COCs only.

· Three monitoring wells (shallow, medium, and deep) within the unnamed tributary to Felgates Creek to refine the delineation of the leading edge of the groundwater plume beneath the tributary and help determine the hydraulic gradient in this area; groundwater will be sampled for COCs only.

· One monitoring well (deep) adjacent to the 6GW10/10A well cluster to confirm the plume does not extend to the bottom of the Yorktown-Eastover aquifer; groundwater will be sampled for COCs only.

· Two monitoring wells (shallow and deep) to the northeast of the Impoundment Area to confirm that groundwater has not been impacted by a potential release from industrial activities to the north and to help determine the hydraulic gradient in this area; groundwater will be sampled for full suite of parameters.

· Two monitoring wells (shallow and medium) at the cleared area to confirm that groundwater has not been impacted by a potential release at the cleared area, which may actually be the location of the Excavated Area.

SAP Worksheet #9-1—Project Scoping Session Participants Sheet (continued)

· One monitoring well (shallow) the north of the 6GW09/09A/09B and 6GW10/10B well clusters to confirm that if a potential release occurred at the cleared area, it does not extend to the isolated explosives detection at 6GW09, which is disconnected from the Impoundment Area; groundwater will be sampled for the full suite of parameters.

It was decided that the regulators (USEPA and VDEQ) would be given time to review the content of the May 2012 discussion before coming to agreement on the well locations.  The initial schedule for the draft UFP-SAP was discussed. CH2M HILL will submit the draft document to Navy for review first and then to the regulators later in the year. An action item was identified to continue development and scoping of the Site 6 UFP-SAP. 
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		Project Name: Site 6 Data Gap Investigation

Projected Date(s) of Sampling: 2013

PM: Linda Saksvig*

		Site Name: Site 6

Site Location: WPNSTA Yorktown, Virginia



		Date of Sessions: August 14,  2012

Scoping Session Purpose:  Review proposed groundwater monitoring locations for the data gap investigation



		Name

		Title

		Affiliation

		Phone #

		E-mail Address

		Project Role



		Moshood Oduwole

		RPM

		USEPA Region III

		(215) 814-3362

		Oduwole.Moshood@epamail.epa.gov

		Meeting Host, Regulator



		Herminio Concepcion

		Geologist

		USEPA Region III

		(215) 814-3115

		concepcion.herminio@epa.gov

		USEPA Technical Support



		Wade Smith

		RPM

		VDEQ

		(804) 698-4125

		wade.smith@deq.virginia.gov

		Meeting Manager, Regulator



		Jim Gravette

		RPM

		NAVFAC Mid-Atlantic

		(757) 341-3095

		james.gravette@navy.mil

		Site 6 Discussion Leader, Timekeeper, RPM



		Bill Friedmann

		AM

		CH2M HILL

		(757) 671-6223

		william.friedmann@ch2m.com

		Site 6 Discussion Leader, AM



		Nancy Rouse

		Team Facilitator 

		Management Edge

		(760) 451-9786

		nvrouse@gmail.com

		Facilitator



		Adam Forshey

		Engineer

		CH2M HILL

		(757) 671-6267

		adam.forshey@ch2m.com

		Recorder



		*	Linda Saksvig was the PM during this scoping session. 





The objective of the Site 6 discussion during the August 2012 partnering meeting was to present the history of contamination at the site and review the previously proposed locations for groundwater monitoring wells with the regulators, including the USEPA hydrogeologist. The site history, groundwater plume extents, and proposed well locations from the May 2012 partnering meeting were re-visited (see Worksheet #9-1). 

The primary sources of contamination at the site are attributed to the three OUs. However, other potential CERCLA release areas that may have impacted site media have been identified. These includedrainages north of the site and between former Building 110 and the Impoundment Area, a concrete flume between former Building 110 and the Impoundment Area, and former Building 109. Soil and groundwater could have been impacted by activities at the cleared area if it is the actual location of historical excavation activities (instead of the ROD-defined area). Surface water and sediment in the northern drainages could have potentially been impacted by historical industrial activities to the north, and surface water and sediment in the concrete flume and drainage could have potentially been impacted by former Building 110 wastewater. Historical activities at former Building 109 could have impacted soil. Little to no investigation of these areas has occurred and there is uncertainty as to whether releases occurred in these areas and if site media were potentially impacted. Therefore, soil, sediment, and surface water sampling will be considered during the development of the UFP-SAP. 

SAP Worksheet #9-2—Project Scoping Session Participants Sheet (continued)

The proposed well locations were selected to sufficiently refine the contaminant plumes for FS remedial alternative evaluation. USEPA agreed that the focus of well placement should be to move from the Remedial Investigation (RI) to a remedy. The Team discussed the notion that all of the proposed monitoring wells may not be necessary. Although screening tools would help select well locations, the collection of direct-push technology (DPT) data will add to the field logistics and costs. Installation of the monitoring wells will be challenging because much of the site lies within a wetland. CH2M HILL will need to make a vendor site visit and discuss installation options. Therefore, the Team agreed that permanent wells will be installed and the proposed well locations will be based on the data from the extensive monitoring well network already in place. Nevertheless, costs will be evaluated during the UFP-SAP process to determine if a phased approach for selecting groundwater well locations is appropriate. The project presents challenges, but it can be completed.

The Team discussed writing the UFP-SAP in a way that will allow for installation of more wells, if necessary, based on regulator input. If the investigation includes multiple media, sampling will be conducted in a phased approach. Groundwater and soil sampling could be conducted during the first phase, and sediment and surface water sampling could be conducted in a second phase. If additional wells were deemed necessary, they could potentially be installed during the second phase, with the surface water and sediment sampling. The Team agreed to the approach but may provide further comment upon review of the UFP-SAP. 
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		Project Name: Site 6 Data Gap Investigation

Projected Date(s) of Sampling: 2013

PM: Linda Saksvig*

		Site Name: Site 6

Site Location: WPNSTA Yorktown, Virginia



		Date of Sessions: November 28, 2012

Scoping Session Purpose:  Site visit with USEPA, VDEQ and Navy to observe site characteristics and review proposed groundwater, soil, sediment and surface water sampling locations for the data gap investigation



		Name

		Title

		Affiliation

		Phone #

		E-mail Address

		Project Role



		Moshood Oduwole

		RPM

		USEPA Region III

		(215) 814-3362

		Oduwole.Moshood@epamail.epa.gov

		Regulator



		Herminio Concepcion

		Hydrogeologist

		USEPA Region III

		(215) 814-3115

		concepcion.herminio@epa.gov

		USEPA Technical Support



		Wade Smith

		RPM

		VDEQ

		(804) 698-4125

		wade.smith@deq.virginia.gov

		Regulator



		Jim Gravette

		RPM

		NAVFAC Mid-Atlantic

		(757) 341-3095

		james.gravette@navy.mil

		Site 6 Discussion Leader



		Bill Friedmann

		AM

		CH2M HILL

		(757) 671-6223

		william.friedmann@ch2m.com

		Site 6 Discussion Leader



		Trevor Manning

		Environmental Director

		Yorktown Public Works

		(757) 887-4086

		Trevor.manning@navy.mil

		Facilities Support



		Adam Forshey

		Engineer

		CH2M HILL

		(757) 671-6267

		adam.forshey@ch2m.com

		Recorder



		*	Linda Saksvig was the PM during this scoping session. 





[bookmark: _Toc145834563][bookmark: _Toc161544732][bookmark: _Toc145900436][bookmark: _Toc221673272][bookmark: _Toc251054724]Following the August 2012 meeting, the Partnering Team and technical support personnel discussed the changes to the extent of investigation at Site 6. As a result, the Navy arranged for an onsite meeting with members of the Tier 1 Partnering Team and any available technical support. The USEPA’s hydrogeologist, Herminio Concepcion, joined the Tier I team members and the Environmental Director of Yorktown Public Works, Trevor Manning, for a site visit to view the site conditions and discuss the potential sampling strategy at Site 6. Given the expanse of Site 6 and the different areas that make up the site, the group visited several locations, including the Excavated Area, the Impoundment Area, and former Building 109. During the visit, data gaps were discussed related to the Building 110 flume and environs, the lack of documentation related to the soil cover at the Excavated Area, and the recent demolition to Building 109. Therefore, although the initial purpose of this field investigation was to collect more information to complete the FS for groundwater, given the new uncertainty at Site 6, USEPA, VDEQ, and the Navy agreed that the investigation will function more as a data gap investigation, rather than a pre-FS investigation.  Figures showing proposed sampling locations were provided to the participants.  

Goals for the data gap investigation will include the following: 

· Refine the delineation of the groundwater contaminant extent to support an FS and confirm existing concentrations of contaminants in surface water and sediment within the Impoundment Area. 


SAP Worksheet #9-3—Project Scoping Session Participants Sheet (continued)

· Confirm the concentrations of contaminants in soil and the existence of adequate soil cover at the Excavated Area.  Although considered unlikely, determine if disposal activities may have been conducted at a nearby cleared area where the ground was disturbed. If waste is observed, characterize the soils in this area.  

· Sample sediments and surface water within the concrete flumes and drainages leading from Building 110 to the Impoundment Area to determine if there is a potential source of contaminants.  Collect limited sediment, surface water, and groundwater samples upgradient of the Impoundment Area to determine if historical releases have occurred at other former buildings which could impact the remedy at Site 6.  

· Determine if soils beneath the former Building 109 have been impacted by historical activities. Information collected from this area will be used to determine if further investigation is warranted and/or whether this area needs to be included into the site cleanup strategy.

Because these areas are in different phases of investigations and have a variety of environmental questions to be answered, the number of samples to be collected, the compounds to be analyzed, and the level of risk screening will vary. The team members understand that although certain areas of the site are being investigated to confirm the extent of contamination (such as groundwater), other areas may require additional investigation following an initial screening phase (such as soil at the Building 109 area). The Navy informed the team that the details of the sampling plan, including the number of samples, compounds to be analyzed, and how the data will be used, will be set forth in the draft UFP-SAP.  


SAP Worksheet #9-4—Project Scoping Session Participants Sheet

		Project Name: Site 6 Data Gap Investigation

Projected Date(s) of Sampling: 2013

PM: Kristin Brickman

		Site Name: Site 6

Site Location: WPNSTA Yorktown, Virginia



		Date of Sessions: May 7, 2013

Scoping Session Purpose:  Conference call to discuss changes to the proposed groundwater, soil, sediment, and surface water sampling locations for the data gap investigation



		Name

		Title

		Affiliation

		Phone #

		E-mail Address

		Project Role



		Moshood Oduwole

		RPM

		USEPA Region III

		(215) 814-3362

		Oduwole.Moshood@epamail.epa.gov

		Regulator



		Wade Smith

		RPM

		VDEQ

		(804) 698-4125

		wade.smith@deq.virginia.gov

		Regulator



		Jim Gravette

		RPM

		NAVFAC Mid-Atlantic

		(757) 341-3095

		james.gravette@navy.mil

		Site 6 Discussion Leader



		Bill Friedmann

		AM

		CH2M HILL

		(757) 671-6223

		william.friedmann@ch2m.com

		Site 6 Discussion Leader



		Kim-Lee Yarberry

		Scientist

		CH2M HILL

		(770) 604-4404

		kim-lee.yarberry@ch2m.com

		Technical Support



		Nancy Rouse

		Team Facilitator 

		Management Edge

		(760) 451-9786

		nvrouse@gmail.com

		Facilitator



		





A Yorktown Partnering Team conference call was held in May 2013 to discuss proposed changes to the sampling plan for the data gap investigation at Site 6. CH2M HILL explained that during the development of the UFP-SAP for Site 6, additional site details were evaluated to determine the most appropriate sample locations. Based on this information, it was concluded that the location identified in the ROD as the Excavated Area was indeed correct. Furthermore, it is believed that this area was never excavated and was only used for surface storage of unidentified materials. There is no evidence to indicate that excavation or disposal activities were conducted in this area. However, for investigation purposes, the OU will continue to be identified as the Excavated Area. If a soil cover was installed, the design called for it to be 8 to 10 inches thick. The actual construction depth will be estimated during the proposed investigation. Although the ground surface has been visibly disturbed, there is no documentation to suggest that disposal or storage activities were conducted at the cleared area west of the Excavated Area. 

Building drawings and historical photographs indicate that the Building 109 concrete flumes connected to the building where the eastern and western parts of the buildings intersect and not directly at the northwestern corner of the building. During the remedial action for sediment and soil, the concrete flumes were decontaminated right up to the building. Drain trenches ran through both portions of the building and are considered to be the most likely location for soil contamination beneath the building footprint. Historical doors, a loading dock, an outside wash rack, and a wet scrubber were newly identified on a site figure as potential locations for a release to soil outside of the building footprint. The oil/water treatment unit, which had been included on previous site maps, was also identified as a potential location of contaminant release. 

Based on this information, the following soil samples are proposed for the investigation:




SAP Worksheet #9-4—Project Scoping Session Participants Sheet (continued)

· Excavated Area 

· Two test pits will be excavated to confirm that the ROD-required soil cover was constructed.

· Ten co-located surface and shallow subsurface soil samples will be collected to refine the potential extent of surface storage activities; samples will be preferentially located at the northwest corner of the Excavated Area, where the highest soil concentrations were observed.

· Generally, soil samples will be collected from 0 to 6 inches below ground surface (bgs) and 12 to 24 inches bgs. At the test pit locations, no surface soil sample will be collected if a soil cover is visible. The shallow subsurface soil depth (12 to 24 inches bgs) was conservatively selected to ensure that the sample will be collected below the soil cover if it was installed. Additionally, if the cover was installed, this depth would be consistent with surface soil before the remedial action. 

· Soil samples will only be analyzed for the COCs (cadmium and zinc) identified at this OU; COCs are based on the results of previous investigations and risk assessments, which are described in Worksheet #10.

· Collectively, the historical and new data will be used to evaluate the path forward for the Excavated Area.

· Cleared Area

· Three test pits will be excavated to evaluate whether there is waste present at the cleared area, which would indicate that historical disposal activities were conducted at this location.

· No soil samples will be collected unless waste is visibly observed during test pitting.

· Moshood stated that it might be a concern that soil samples will not be collected if no waste was observed, but he needed to evaluate the data more and would make a comment on the SAP if necessary.

· Jim said that if further investigation needs to be conducted at the cleared area, it may be evaluated as a new site because this area was not identified in the Final Proposed Remedial Action Plan for Sites 6 and 7 (Baker, 1998b).

· Former Building 109

· Sixteen Seventeen co-located surface and subsurface soil samples will be collected to evaluate whether historical activities at former Building 109 have impacted soil beneath and around the building footprint, which would warrant remediation.

· Historical Building 109 engineering drawings and photographs were reviewed to identify the locations most likely to be affected if there was a historical release at the building.

· Within the building footprint, the drain trenches that ran through the building would be the most likely location for contamination to persist because the trenches were the conduit for explosive reclamation wastewater to the concrete flume; they were used to remove large particles of explosives as part of the building activities; and the building floor appears to have been solid concrete, so any spills inside the building would have been directed towards the drainage trenches.

· Eight samples will be located at the former drainage trenches or concrete flumes; soil samples will be collected from 0 to 6 inches bgs, 6 to 24 inches bgs, and approximately 6 inches below the estimated depth of the former trenches and flumes 

SAP Worksheet #9-4—Project Scoping Session Participants Sheet (continued)

· Eight Nine samples will be located around the former building footprint where other potential releases may have occurred; soil samples will be collected from 0 to 6 inches bgs and 6 to 24 inches bgs

· To investigate whether a potential release may have occurred, soil samples will be analyzed for the full suite of potential contaminants.

During the discussion, Moshood asked if potential overflow from the concrete flume will be evaluated. Because the flumes were so deep, it is unlikely that overflow occurred. However, one of proposed soil sample points was moved to a location between the oil/water treatment unit and the former concrete flume to evaluate potential overflow from the flume, as well as potential contamination from the oil/water treatment unit. Moshood also brought up the concern that there might not be enough samples near the oil/water treatment unit. It was noted that the oil/water treatment unit was small and only covered a roughly 15-by-20-foot area. There is no record or evidence (such as, staining) to suggest that there was a release to the environment. Therefore, one soil sample is likely considered sufficient for the evaluationto determine if a potential release occurred. The sample will be placed to the north of the oil/water treatment unit. Runoff would be more likely to impact this area because the topography slopes in this direction. This location will also be used to evaluate potential overflow from the former concrete flume. 

The monitoring well locations were also discussed. Based on the evaluation of additional site details, the desire for an optimized sampling approach, and recent funding concerns, the number of proposed monitoring wells for the data gap investigation will now consist of only five wells. Because the cleared area is no longer considered to be the actual location of the Excavated Area, no additional wells are needed there. Because groundwater collected from monitoring well 6GW03 and historical Hydropunch sample 6HP02 (both located on the northern edge of the study area [Figure 3]) did not have any groundwater exceedances, additional monitoring wells north of the Impoundment Area are not needed. The surface water and sediment samples collected from the northern drainages should be sufficient to evaluate any potential contaminant release from industrial activities north of the impoundment. Due to funding concerns, only monitoring wells needed to refine the delineation of the upgradient and downgradient edges of the plumes will be installed. This will provide the necessary delineation to complete the groundwater FS. Monitoring wells within the interior of the contaminant plumes may still be useful in the future; however, these wells would be installed as part of the remedial design phase. In addition, only one upgradient monitoring well will be installed. DPT groundwater samples will first be collected from multiple vertical intervals to confirm that the proposed depth is appropriate for an upgradient well. Soil boring lithology data will also be used to select the appropriate vertical screen interval for the monitoring well. Therefore, a cluster of upgradient wells is not needed. As a result, the following five monitoring wells will be installed as part of the data gap investigation: 

· One monitoring well at the edge of Flume #2 and south of historical groundwater sample 6HP03 to refine the nature of groundwater upgradient of the plumes and help determine the hydraulic gradient in this area

· Groundwater DPT samples will be collected first at multiple vertical intervals.

· Lithologic soil logging will be conducted to the top of the Eastover-Calvert confining unit.

· Although the May 2012 scoping session proposed that groundwater from upgradient wells be analyzed for the full suite of potential contaminants, Hydropunch samples were previously collected in this area that adequately defined the nature and extent of contamination; therefore, groundwater samples from this well will be analyzed for COCs only.

SAP Worksheet #9-4—Project Scoping Session Participants Sheet (continued)

· Two monitoring wells adjacent to existing well 6GW17 to refine the delineation of the leading edge of the chlorinated volatile organic compound (CVOC) groundwater plume and help determine the hydraulic gradients in this area

· Lithologic soil logging will be conducted to the top of Eastover-Calvert confining unit at the deepest well.

· Groundwater will be analyzed for COCs only.

· One monitoring well to the north of the 6GW09/09A/09B and 6GW10/10B well clusters to refine the upgradient edge of the explosives detection at 6GW09, which is disconnected from the Impoundment Area

· Lithologic soil logging will be conducted only to the top of the shallow clay layer and not the Eastover-Calvert confining unit.

· Groundwater will be analyzed for COCs only.

· One monitoring well southwest of the 6GW09/09A/09B well cluster to refine the leading edge of the explosives detection at 6GW09, which is disconnected from the Impoundment Area

· Lithologic soil logging will be conducted to the top of Eastover-Calvert confining unit.

· Groundwater will be analyzed for COCs only.

The proposed plan for surface water and sediment sample collection has not changed since the previous scoping session. Samples will be collected from the following locations during the data gap investigation:

· Seven co-located surface water/sediment samples from Flume #2 and the drainage between former Building 110 and the Impoundment Area; samples will be analyzed for the full suite of potential contaminants to investigate whether a potential release may have occurred.

· FourThree co-located surface water/sediment samples from the two northern drainages leading into the Impoundment Area; samples will be analyzed for the full suite of potential contaminants to investigate whether a potential release may have occurred. 

· Eight co-located surface water/sediment samples within the Impoundment Area to help evaluate the success of the previous removal action, as well as attenuation processes and contaminant transport between media; samples will be analyzed for COCs only.

In general, the Yorktown Partnering Team did not have any concerns with the proposed changes to the sampling plan, other than the few questions regarding soil sample locations described in this worksheet. However, Team members stated that they needed additional time to review the data and may provide additional comments during their review of the SAP. 
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[bookmark: _Toc358725360][bookmark: _Toc358725882]SAP Worksheet #10—Conceptual Site Model

Facility Description

WPNSTA Yorktown is a 10,624-acre installation located on the Virginia Peninsula in York and James City counties, Virginia (Figure 1). It is bounded on the northwest by Cheatham Annex, on the northeast by the York River and the Colonial National Historic Parkway, on the southwest by Route 143 and Interstate 64, and on the southeast by Route 238 and the town of Lackey. 

Originally named the United States Mine Depot, WPNSTA Yorktown was established in 1918 to support the laying of mines in the North Sea during World War I. For 20 years after World War I, the depot continued to receive, reclaim, store, and issue mines, depth charges, and related materials. During World War II, the facility was expanded to add three trinitrotoluene (TNT) loading plants and new torpedo overhaul facilities. A research and development laboratory for experimentation with high explosives was established in 1944. In 1947, a quality evaluation laboratory was developed to monitor special tasks assigned to the facility, which included the design and development of depth charges and advanced underwater weapons. On August 7, 1959, the depot was renamed the United States WPNSTA Yorktown. Today, the primary mission of WPNSTA Yorktown is to provide ordnance, technical support, and related services to sustain the war-fighting capability of the armed forces in support of national military strategy.

Site Description

Site 6 lies in the north-central portion of WPNSTA Yorktown; the study area extends from Felgates Creek in the west to former Building 110 in the east to Main Road in the north. As stated in Worksheet #9-1, the site includes three OUs in its center: the Impoundment Area (OU XV), the Flume Area (OU XIII), and the Excavated Area (OU XIV) (Figure 2). The Impoundment Area consists of a 3-acre, unlined, surface impoundment behind a coffer dam, which is adjacent to a small, unnamed tributary to the main branch of Felgates Creek. The Impoundment Area and unnamed tributary both include wetland areas. The Impoundment Area operated from 1942 to 1975 and received wastewater from the explosives reclamation facility at Building 109 and from the weapons loading operations at Building 110. The wastewater from Buildings 109 and 110 was discharged into concrete drainage channels, or flumes, that led to the impoundment. The Flume Area is considered to be the network of concrete flumes that transported wastewater from Building 109 to the Impoundment Area (Figure 2). In 1975, a carbon adsorption tower was installed to treat the wastewater before discharge into the drainage way. USEPA Region III granted a National Pollutant Discharge Elimination System permit on February 2, 1993, to allow the discharge of effluent from the carbon adsorption tower containing relatively low concentrations of explosive compounds (nitramines and nitroaromatics). In 1986, the effluent from the tower was diverted to the sanitary sewer and ultimately to the Hampton Roads Sanitation District for wastewater treatment. In late 2012, Buildings 109 and 110 were demolished. Following the demolition, existing surface soil was evened out across the area of the former buildings, including the Flume Area. Currently, the Impoundment Area only collects surface runoff from the area between the former buildings. The coffer dam is still in place. As shown on Figure 2, drainages are present in the northern and eastern areas of Site 6 and flow into the Impoundment Area. 

The Excavated Area was originally identified via aerial photography where concrete rubble and other debris was evident (Baker, 1994). However, there are no records to document historical activities or former use. Previous reports suggest that the area may have been used:  1) as the soil borrow pit for construction of the coffer dam, 2) to contain packed explosives, or 3) for disposal of unknown types of materials and debris (Baker, 1998a, and CH2M HILL, 2007). Because the area between the Excavated Area and the coffer dam has relatively steep topography and was heavily wooded (as evident in historical photographs of the site), it is considered unlikely that it would have been used as a soil borrow pit for the dam. Investigation of the area also indicates that the Excavated Area was not used for disposal of packed explosives or other debris. Continuous soil samples were collected at two Hydropunch locations north and south of the Excavated Area during the Round Two RI and at 


SAP Worksheet #10: Conceptual Site Model (continued)

monitoring well 6GW011 during the Phase II Groundwater RI (Figure 3). No waste was observed in the borings and no elevated PID readings were measured. No distinct change in lithology at the shallow depths was observed that suggested the presence of non-native soil. Explosives were not detected in surface soil samples collected within the Excavated Area or in groundwater collected from the Hydropunch or monitoring well locations. As observed in a 1946 photograph (see Figure 2), unidentified material was stored in the area identified as the Excavated Area. Therefore, it is believed that no excavation was actually conducted at this location and that it was solely used for surface storage of unidentified materials. However, for investigation purposes, the OU will continue to be identified as the Excavated Area.

While the OU boundaries were being refined in July 2012, the location of the Excavated Area was brought into question (Navy, 2012). A cleared area, or scar area, was identified west of the Excavated Area in aerial photographs taken between 1945 and 1951 and was initially suspected of being the actual location of the Excavated Area (Figure 2). An inspection of this area in November 2012 identified a cleared, low-lying central area surrounded by an elevated berm. Upon further review of historical Site 6 documents, however, the location of the Excavated Area in the 1998 ROD is considered to be accurate and corresponds with a surface storage area identified in a 1946 photograph of the site (Figure 2). Although the ground surface has been visibly disturbed, there is no documentation or photographs to suggest that disposal or storage activities were conducted at the cleared area.  

Previous Environmental Investigations and Remedial Actions

Numerous investigations have been conducted at Site 6 as part of the Navy’s ERP to evaluate the extent to which media at the site were impacted from historical discharge of contaminated wastewater from Building 109. Historical sample locations are presented on Figure 3. The investigations and resulting remedial actions are summarized as follows. An overview of the site physical characteristics, nature and extent of contamination, and contaminant fate and transport based on the previous investigations is described in the following subsections.

The Initial Assessment Study at WPNSTA Yorktown was conducted to identify and assess sites posing a potential threat to human health and the environment via contamination from previous waste management activities (NEESA, 1984). The study concluded that sampling of Site 6 surface water, sediment, and soil samples would be needed to evaluate possible explosives and VOC contamination within these media.

A Round One Confirmation Study was conducted in 1986 (Dames & Moore, 1986). At Site 6, four soil and three co-located surface water and sediment samples were collected. Samples were analyzed for VOCs, SVOCs, and explosives. The results indicated that elevated levels of contaminants (primarily explosives) were confined to the Impoundment Area or immediately downgradient of the coffer dam. Additional sediment and surface water sampling was recommended to determine the extent of the contamination.

A Round Two Confirmation Study was conducted in 1987 (Dames & Moore, 1988). At Site 6, three surface water samples were collected in the same locations as those previously sampled and seven sediment samples were collected. Samples were analyzed for VOCs, SVOCs, and explosives. Based on the results of the investigation, it was recommended that additional sediment, surface water, and biota data be collected and analyzed for VOCs, SVOCs, and explosives to further evaluate site conditions and the nature and extent of site contamination.

· A Round One RI was conducted in 1992 (Baker and Weston, 1993). Field activities at Site 6 consisted of collecting geophysical data, aquifer testing, installing and sampling of one groundwater monitoring well (6GW01), surface and subsurface soil sampling at six locations, surface water sampling at eight locations, and sediment sampling at eight locations. Because only one groundwater monitoring well was installed at Site 6, the Round One RI provided limited information on the subsurface conditions, including both subsurface soil and groundwater. Based on the results of the investigation, it was recommended that Site 6 be a candidate
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for an accelerated remedial action for soil and sediment under a Focused Feasibility Study (FFS). The Round One RI recommended that additional surface soil and sediment samples be collected in the area north of Building 109 to confirm that contamination was localized in the upstream portion of the ditch and that additional groundwater sampling be conducted to delineate the extent of VOC and explosives-contaminated groundwater in the area.

· During the development of the Round Two RI Work Plan (Baker, 1995) it was decided that Area of Concern (AOC) C (Building 109 contaminated structure) and Solid Waste Management Unit (SWMU) 179 (Building 109 trenches and piping) would be addressed as part of the overall investigation of Site 6 that was being conducted under CERCLA. Previously, AOC C and SWMU 179 were included under the Resource Conservation and Recovery Act (RCRA) program. Nevertheless, an additional RCRA sampling investigation was conducted in October 1996 to address specific concerns regarding contamination to surrounding environmental media close to Building 109. Fourteen soil samples were collected between 0 and 4 feet bgs, field-tested for TNT, and submitted to a laboratory for VOC analysis. Based on the results, it was concluded that no additional RCRA investigation or actions were warranted at SWMU 179 and AOC C.

· A Round Two RI and Supplemental Investigation were conducted between 1994 and 1996 (Baker, 1998a). Field activities at Site 6 consisted of the installation of three groundwater monitoring wells, groundwater sampling at eight temporary points and four permanent monitoring wells, surface soil sampling at 15 locations, and subsurface soil sampling at six locations. Surface water samples were collected at 10 locations and sediment samples were collected at 25 locations within Site 6 and Felgates Creek. 

· Based on the results of the Round One RI and Round Two RI, an FFS was conducted to identify remedial action alternatives (RAAs) to address soil and sediment contamination at Site 6 (Baker, 1998c). Although concentrations in surface water in the Impoundment Area were identified as posing potential risks to ecological receptors, this medium was not included in the alternative evaluation. Sediment and soil in the Flume Area were considered to pose the greatest risks.  

· An ecological toxicity study was conducted on the sediment in the Site 6 Flume Area in 1997 (Baker, 1998a). The purpose of the study was to further define the extent of explosives contamination and to establish toxicity-based, site-specific cleanup goals for the explosives contaminants. A series of samples were collected from the Flume Area and an acute (10-day) and a chronic (28-day) ecological toxicity study were conducted on the sediments. The tests indicated that TNT concentrations above a range of 68,000 to 118,000 micrograms per kilogram may pose risks to benthic macroinvertebrates.

· A ROD outlining the selected remedy for Site 6 was signed in 1998 by the Navy and USEPA Region III, with concurrence from VDEQ, to address soil, sediment, and surface water contamination within the OUs (Baker, 1998d). Although groundwater was investigated during the Phase I and II RIs and COCs were identified as warranting further investigation and/or remedial action, other than the recommendation of long-term monitoring (LTM) as an interim measure, groundwater was not subject to this ROD and is being evaluated separately.  

· In the Impoundment Area, surface water and sediment were identified as media of concern. Although the FFS did not include surface water in the alternative evaluations, it was included in the ROD because concentrations posed potentially unacceptable risks to ecological receptors. Soil media are not associated with the Impoundment Area. VOCs, polycyclic aromatic hydrocarbons (PAHs), explosives, and inorganics were identified as ecological COCs in surface water and/or sediment (Baker, 1998a). The compound 

4-amino-2,6-DNT detected at the 12-inch depth interval in one sample could pose unacceptable systemic human health risk to trespassers. Because a sediment removal action would result in the destruction of wetland habitat and potentially cause greater harm to ecological receptors than the observed level of 
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contamination, LTM was selected as the remedy in the 1998 ROD for sediment. Remediation of surface water would also be difficult because of its intermittent presence in the Impoundment Area. Therefore, LTM was selected for surface water contamination as well. The ROD did not require any land use controls (LUCs) for this area even though the data presented in the ROD indicated that surface water and sediment exceeded human health and/or ecological criteria. 

· In the Flume Area, soil and sediment were identified as media of concern. Surface water is not present in the Flume Area. Soil and sediment COCs consisted of VOCs, explosives, and inorganics. Because concentrations present at the site could cause potential risks to human health and the environment, the remedy selected in the 1998 ROD consisted of excavation and ex situ bioremediation of contaminated soil and sediment and LUCs to prevent residential use.

· In the Excavated Area, soil was identified as the media of concern. There is no sediment or surface water present in this area. Soil COCs identified in the ROD were cadmium and zinc. The selected remedy consisted of placement of a soil cover to address potential ecological risks and LUCs to prevent disturbance of the soil cover. The soil cover was required to have a minimum thickness of 8 inches. 

· Remedial actions were implemented at Site 6 between 1998 and 2006 to address surface water and sediment in the Impoundment Area, sediment and soil in the Flume Area, and soil in the Excavated Area:

· LTM for VOCs, nitramine compounds, and inorganic constituents in groundwater and surface water and sediment in the Impoundment Area was initiated in May 2000. However, LTM at Site 6 was suspended after the May 2000 baseline event due to the removal of soil and sediment. As stated in a technical memorandum (CH2M HILL, 2012), LTM will remain suspended until additional investigation activities (described in this SAP) are completed. 

· Although not included as part of the selected remedy in the ROD, contaminated sediment was excavated from the eastern portion of the Impoundment Area and treated via ex situ bioremediation (Figure 2). A Memorandum to File was completed on July 20, 2012, to clarify the boundaries of the three OUs at Site 6 (Navy, 2012). Based on this memorandum, the Flume Area is limited to the network of concrete flumes that transported wastewater from Building 109 to the Impoundment Area. It does not include any wetlands. The Impoundment Area extends from the end of the Flume Area to the coffer dam. With this boundary clarification, the ROD-required LUCs initially identified for the wetland portion of the Flume Area are now captured under the Impoundment Area. Although LUCs to prevent residential use of the Impoundment Area have been implemented since the 1998 ROD, no document exists that formalizes these LUCs.

· Contaminated soil and sediment were excavated from the Flume Area and treated via ex situ bioremediation (Figure 2). Consistent with the clarification of the Site 6 OU boundaries described in the Memorandum to File (Navy, 2012), the ROD-required LUCs initially identified for the Flume Area are now captured under the Impoundment Area. 

· In the Excavated Area, no documentation can presently be found to confirm that the ROD-required soil cover was installed. A site visit conducted in 2012 did not provide visual evidence of a soil cap in place. However, site inspections are conducted to ensure that there are no intrusive activities in this area. 

· A Phase I Groundwater RI was completed in 2004 to evaluate the nature and extent of contamination in groundwater (CH2M HILL, 2007). At Site 6, nine additional monitoring wells were installed. Groundwater samples were collected from 13 new and existing monitoring wells and analyzed for VOCs, SVOCs, pesticides/ 
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PCBs, explosives, and total and dissolved inorganic constituents and cyanide. Based on the results, additional groundwater investigation within the Impoundment Area was recommended. Additional surface water, sediment, and sediment pore water samples were also recommended to further evaluate groundwater discharge to surface water. The Phase I Groundwater RI also recommended that the next investigation only include those constituents of potential concern that were identified in the Phase I Groundwater RI.

· A Phase II Groundwater RI was conducted in 2009 (CH2M HILL, 2011a). Field activities at Site 6 consisted of installing 10 new monitoring wells, groundwater sampling at 25 monitoring wells, hydraulic conductivity testing, dense non-aqueous phase liquid (DNAPL) field testing, surface water and sediment sampling at 11 locations, and sediment pore water sampling at 4 locations. Groundwater samples were analyzed for VOCs, explosives, total and dissolved inorganic constituents, and natural attenuation parameters. In addition, monitoring well YS06-GW012 was analyzed for nitroguanidine, perchlorate, and ammonia; monitoring wells YS06-GW012, YS06-GW016, YS06-GW017, and YS06-GW018 were analyzed for nitroglycerin; and wells YS06GW012 and YS06-014 were analyzed for nitrosodiphenylamine. Surface water samples were analyzed for VOCs, explosives, total and dissolved inorganic constituents, and total dissolved solids (TDS). Sediment samples were analyzed for VOCs, explosives, inorganics, pH, total organic carbon (TOC), acid volatile sulfide (AVS)/simultaneously extracted metals (SEM), grain size, and alkalinity. Sediment pore water samples were collected and analyzed for VOCs.

· A baseline HHRA was conducted to evaluate potential current and future health risks from exposure to environmental media. The HHRA concluded that potable use of groundwater (ingestion and use of water for showering and bathing) by residents and industrial workers from the groundwater plume and exposure to groundwater from the plume during excavation activities by construction workers could result in non-carcinogenic hazards and carcinogenic risks above USEPA’s acceptable levels. With regard to surface water and sediment, estimated non-carcinogenic hazards and carcinogenic risks to the current/future adult and adolescent and future construction worker exposed to surface water and sediment were found to be within acceptable risk levels. 

· A Screening Ecological Risk Assessment (SERA), constituting Steps 1 and 2 of the ERA process and the first step (Step 3A) of a Baseline Ecological Risk Assessment (BERA), was conducted for aquatic and wetland habitats at Site 6. Terrestrial habitats were not evaluated because the previous remedial actions had eliminated terrestrial ecological exposure pathways. No unacceptable ecological risks were identified for surface water, sediment, or sediment pore water, or for food web exposure. It was concluded that no further evaluation was warranted for ecological receptors. 

· Based on the results of the investigation, it was recommended that an FS of potential remedial alternatives was needed to address unacceptable human health risks in groundwater at Site 6. However, additional sampling was also needed to resolve uncertainties in the CSM before proceeding with an FS for groundwater at the site. 

Physical Characteristics

Site 6 is primarily a wetland area surrounded by wooded lands, with some open areas near the former building locations. The topography slopes from the higher elevations in the north, east, and south towards the Impoundment Area and the tributary to Felgates Creek, with ground surface elevations ranging from approximately 40 feet above mean sea level (msl) to 0 feet msl (Figure 4). Surface water runoff from the site is conveyed to Felgates Creek either directly by overland flow or via tributaries adjacent to Site 6. The small, unnamed tributary to Felgates Creek is brackish and tidally influenced by the York River. Surface water flow may reverse direction due to the tidal fluctuation.

SAP Worksheet #10: Conceptual Site Model (continued)

The Yorktown Formation is the primary geologic formation under environmental investigation at Site 6. The uppermost portion of the Yorktown Formation (Yorktown confining unit) is present within the topographically higher areas of Site 6 and consists of clay or silty clay. The lower portion of the Yorktown Formation (Yorktown-Eastover aquifer) consists primarily of coarse-grained to fine-grained sand, silty sand, and shell. The Yorktown-Eastover aquifer is the aquifer under investigation at Site 6 and is approximately 80 feet thick in the vicinity of Site 6 and is underlain by the 100- to 200foot-thick Eastover-Calvert confining unit. Three geologic cross-sections were developed from site-specific soil boring logs and presented on Figures 5, 6, and 7. 

The Yorktown-Eastover aquifer is confined to semi-confined where it underlies the Yorktown confining unit and is unconfined where the Yorktown confining unit does not exist. Because of the varying ground topography, the depth to groundwater ranged between 0 and 33 feet bgs during the Phase II Groundwater RI. Groundwater flow is generally westward towards the Eastern Branch of Felgates Creek (Figure 4). Assuming an average hydraulic conductivity value of 0.2 foot per day (based on site-specific slug testing), an effective porosity of 0.2, and an average horizontal hydraulic gradient of 0.007 foot per foot, the average groundwater velocity is approximately 2.6 feet per year. During the Phase II Groundwater RI, upward vertical gradients were predominantly observed across the site (CH2M HILL, 2011a). 

[bookmark: _Toc318196884]Nature and Extent of Contamination

Soil

The historical nature and extent of soil contamination are described in the 1998 ROD. Owing to remedial actions at the site, no unacceptable risks remain in the Flume Area. In the Excavated Area, risks from cadmium and zinc in soil should have been addressed by the ROD-required soil cover and LUCs. However, lack of documentation has led to uncertainty as to whether the soil cover was installed. Previous soil results for the Excavated area are provided in Appendix D. There is no soil present in the Impoundment Area. 

During the scoping sessions (see Worksheet #9-3 and #9-4), the area around former Building 109 was identified as an area of potential contaminant release.  Soil samples were collected around former Building 109 (explosives reclamation facility) during the Round One RI and Round Two RI. No remedial actions were deemed necessary in this area of Site 6. However, due to building operations, soil samples could not be collected beneath the building footprint. Based on the distribution of COCs in groundwater and historically in sediment and soil, the principal source of contamination has been identified as the Flume Area and the Impoundment Area, which were addressed in the 1998 ROD. Nevertheless, it is currently unknown if any residual soil contamination could be present at this location. 

Groundwater

During the Phase II Groundwater RI, VOCs, explosives, and inorganics were detected in groundwater at concentrations exceeding screening or background values. The following human health COCs were identified: tetrachloroethene (PCE), TCE, cis-1,2-dichloroethene (DCE), vinyl chloride, 2a- DNT, 2,4-DNT, 1,3-dinitrobenzene (DNB), RDX, and several metals (antimony, arsenic, beryllium, cadmium, chromium, cobalt, iron, manganese, selenium, vanadium, and zinc). Nickel was also included as a COC, following regulatory comments on the Phase II Groundwater RI (CH2M HILL, 2011a). Several inorganics are naturally occurring in the subsurface and may not be site-related. 

TCE, 2,4-DNT, and RDX are the most extensive contaminants at the site. Concentration plume contours were prepared for each of these chemicals in relation to its maximum contaminant level (MCL) or tap water Regional Screening Level (RSL). Figures 8, 9, and 10 show the horizontal and vertical extents of TCE in groundwater. Figures 11, 12, and 13 show the horizontal and vertical extents of 2,4-DNT in groundwater. Figures 14, 15, and 16 show the horizontal and vertical extents of RDX in groundwater. The depicted contours in the figures represent concentrations exceeding either the MCL or the tap water RSL to less than 10 times the MCL/tap water RSL 
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(green), from 10 times to less than 100 times the MCL/tap water RSL (yellow), from 100 times to less than 1,000 times the MCL/tap water RSL (orange), from 1,000 times to less than 10,000 times the MCL/tap water RSL (red), from 10,000 times to 1 percent of the solubility of the chemical (that is, 11,000 micrograms per liter [µg/L] for TCE) (light purple), and greater than 1 percent of the solubility (dark purple).

The TCE plume extends from the southeastern edge of the Impoundment Area approximately 750 feet to the northwest beneath the eastern end of the unnamed tributary. The highest concentrations are observed at monitoring wells 6GW13 (280,000 µg/L) and 6GW08 (22,000 µg/L), which are located within the Impoundment Area and just west of the coffer dam, respectively. these concentrations are greater than 1 percent of the solubility of TCE (approximately 11,000 µg/L), this indicates that DNAPL may be present in the subsurface. DNAPL was not observed during drilling or in the Indigo Blue field test kits. However, DNAPL is often difficult to detect, especially if it occurs as dispersed droplets (residual DNAPL) as opposed to a continuous pool (mobile DNAPL). 

As indicated on Figures 9 and 10, higher concentrations are vertically observed in the upper to middle portion of the Yorktown-Eastover aquifer (approximately 20 to 40 feet bgs). PID readings at boring 6GW13A suggest that shallow, fine-grained lithology may restrict the migration of contamination. However, because CVOCs are denser than water, the dissolved TCE plume may potentially sink toward the bottom of the aquifer as it migrates downgradient if it is not restricted by other confining lenses.

The 2,4-DNT groundwater contamination occurs as two plumes. The first plume extends from the middle of the Impoundment Area approximately 450 feet to the southwest. A small isolated plume also occurs around monitoring well 6GW09, to the west of the Impoundment Area and north of the unnamed tributary. The highest concentrations are observed at monitoring wells 6GW04 (36 K µg/L) and 6GW09 (51 K µg/L). As shown on the cross-section Figures 12 and 13, the highest concentrations beneath the Impoundment Area appear to be located in the shallow portion of the aquifer (less than -20 feet msl) within the fine-grained lithology. At 6GW09, the plume is also located in the shallow portion of the aquifer and thin, fine-grained lenses may be preventing downward vertical migration of the plume. 

The RDX groundwater contamination occurs as three small plumes at the site. Two small areas of contamination are observed just to the south of the Impoundment Area, while a third area of isolated contamination exists around monitoring well 6GW09, northwest of the Impoundment Area. The highest concentrations are observed at monitoring wells 6GW05B (23 µg/L) and 6GW09 (70 µg/L). As shown on the cross-section Figures 15 and 16, RDX contamination is vertically observed in the upper to middle portion of the Yorktown-Eastover aquifer, and fine-grained lithology may be preventing downward vertical migration of the plume.

Surface Water, Sediment, and Sediment Pore Water

The historical nature and extent of surface water and sediment contamination in the Flume Area and the Impoundment Area at Site 6 were described in the Round Two RI report (Baker, 1998a). Due to remedial actions at the site, no unacceptable risks remain in the Flume Area. In the Impoundment Area, risks were partially mitigated through excavation of sediment from a portion of the Impoundment Area. Remaining risks from sediment and surface water contamination in the Impoundment Area will be addressed with LTM and LUCs. The nature and extent of surface water, sediment, and sediment pore water contamination within the unnamed tributary and Felgates Creek was described in the Phase II Groundwater RI report (CH2M HILL, 2011a). There were no unacceptable risks identified in these media during this investigation. 

During the scoping sessions (see Worksheet #9-2), two potential areas of surface water and sediment contamination were identified at Site 6:  
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· Between former Building 110 and the Impoundment Area lies a concrete flume and drainage. Because the primary source of contamination at Site 6 was attributed to releases at the Flume Area (concrete flume between former Building 109 and the Impoundment Area), no samples were collected at these locations. Therefore, there is uncertainty as to whether surface water and sediment in the concrete flume and drainage were impacted by wastewater from former Building 110. 

· Two drainages are also present to the north of the Impoundment Area. Because these drainages are located upstream and/or upgradient of the Impoundment area, no surface water samples were collected at these locations. Only limited sediment samples were collected in the area. Nevertheless, industrial activities to the north of the Impoundment Area could have potentially caused a release. There is uncertainty as to whether surface water and sediment in these northern drainages may have been impacted. 

[bookmark: _Toc318196885]Contaminant Fate and Transport

The primary source of contamination at Site 6 is the historical discharge of wastewater containing explosives and solvents from former Building 109 to the Impoundment Area via the flume system. In addition, surface storage activities may have occurred at the Excavated Area. Other areas where potential releases may have occurred are former Building 109, the drainages north of the Impoundment Area, and the concrete flume and drainage between former Building 110 and the Impoundment Area. At Building 109, potential releases may have occurred at the drain trenches, historical doors, a loading dock, an outside wash rack, a wet scrubber, and an oil/water treatment unit. The oil/water treatment unit appears to have been located aboveground and enclosed. If a release did occur there, it is assumed that it would have overflowed onto the surrounding ground surface, most likely to the north of the oil/water treatment unit because the topography slopes in this direction. The drainages north of the Impoundment Area could have been impacted by industrial activities to the north, while the eastern drainage and concrete flume could have been impacted by former Building 110 wastewater. 

Contaminants released to the surface historically migrated downward through the vadose zone via gravitational force or leaching from infiltration. Once in the unsaturated zone, contaminants may have sorbed to soil or organic matter, become trapped in residual pore space, or continued to leach to the saturated zone. Contaminated soil and sediment were removed from the Flume Area and a portion of the Impoundment Area, as discussed in the previous subsection. Outside of the removal footprint area, LTM was the selected remedy documented in the ROD for sediment and surface water in the Impoundment Area, in order to prevent destruction of the wetland habitat. Although attenuation of contaminants has likely occurred, contaminated sediment most likely still exists within this portion of the Impoundment Area. Contaminated sediment may also exist at drainages and the Building 110 concrete flumes identified as potential release areas.Contaminated sediment still exists in the remainder of the Impoundment Area and may exist at drainages and concrete flumes identified as potential release areas. 

If CVOCs were released as free-phase product, this could have migrated vertically downward, becoming trapped as residual DNAPL in soil pore spaces and providing a secondary source of contamination to groundwater. However, dissolution over time can remove the vertical DNAPL fingers that may have been there originally. Consequently, there can be multiple laminae with high concentrations surrounded by lower concentration zones that are not necessarily connected to each other.

Within the Yorktown-Eastover aquifer, contaminants have been transported in groundwater via advection and dispersion in a westward direction towards Felgates Creek. Some retardation of contaminants is likely occurring as a result of sorption within the saturated zone, particularly within the fine-grained lithology. The aquifer is underlain by the Eastover-Calvert confining unit. Contaminants in groundwater may also volatilize into unsaturated zone soil gas. No buildings can be constructed at the site because it lies inside an area encumbered by the Explosive Safety Quantity Distance; therefore, indoor intrusion of vapors is not a complete exposure pathway. 
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Adjacent to Felgates Creek, fresh groundwater mixes with brackish surface water by dispersion and mechanical diffusion. In this transition zone, shallow groundwater can temporally discharge through the sediment to the surface water of the creek. During high tide, surface water may serve as a recharge point for groundwater. Specific conductivity values generally show low TDS concentrations in groundwater within the upgradient portion of the site and adjacent to former Building 109 and higher TDS concentrations in the downgradient portion of the site adjacent to Felgates Creek. Once in surface water, contaminants may volatilize to the air. Contaminants bound to suspended sediment may be carried downgradient during the outgoing portion of the tidal cycle.

Contaminants at Site 6 are subject to degradation and transformation. Under favorable conditions, CVOCs and explosives can undergo biodegradation, or even abiotic degradation. Transformation of inorganics depends on the oxidation state of the inorganic and on interactions with other materials present. Geochemical data collected from Site 6 groundwater indicate relatively favorable conditions for reductive dechlorination of CVOCs and anaerobic biodegradation of RDX and 2,4-DNT. Favorable indicators include low dissolved oxygen (DO) and oxidation-reduction potential (ORP), the presence of elevated ferrous iron concentrations, and relatively neutral pH values. The presence of TCE daughter products, including ethene and ethane, is evidence that full reduction has occurred. Concentrations of Dehalococcoides (DHC), which can facilitate dechlorination of CVOCs to ethene and ethane, ranged from 1.1 to 19 cells per milliliter (ml) at Site 6, which is indicative of a population that may sustain dechlorination. The absence of TCE and the presence of TCE daughter compounds in sediment pore water suggest that significant biodegradation is occurring within the plume prior to discharge to surface water. Nitrotoluenes (NTs) were detected in groundwater, which may be a degradation product of 2,4-DNT. Degradation products of RDX are complicated and depend on the degradation pathway; therefore, they were not evaluated. Temporal data can be used in the future as evidence of biodegradation. Explosives were not evaluated in sediment pore water because these plumes do not extend to the unnamed tributary. 

CSM Uncertainties

Based on the findings of the Phase II Groundwater RI (CH2M HILL, 2011a) and subsequent discussions within the Yorktown Partnering Team (see Worksheet #9-3), it has been concluded that additional investigation is necessary to confirm the presence of a soil cover at the Excavated Area, confirm whether additional releases have occurred at Site 6 that have impacted site media, evaluate the feasibility of potential remedial technologies for groundwater, and plan for the areas to be remediated. The following data gaps have been identified for Site 6.

Physical Characteristics

The local geology at Site 6 is complex as a result of previous site construction and the depositional and hydrogeologic environment. The Yorktown-Eastover aquifer is predominantly composed of coarse-grained to fine-grained sand, silty sand, and shell. However, fine-grained soil (silt and clay) is observed at the ground surface and up to a depth of 30 feet bgs within the Impoundment Area and just west of the coffer dam. Refinement of the characterization of these fine-grained layers is important to identify vertical target treatment zones because residual DNAPL, along with other constituents, may preferentially sorb to them, and fine-grained lithology may limit the effectiveness of some treatment technologies. 

Vadose Zone Sources and Extent of Contamination

· A formerly cleared area west of the Excavated Area has recently been identified in historical aerial photos . The ground surface has been visibly disturbed and it is unknown if this area was used for waste disposal. There is no documentation available. 
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· The selected remedy for cadmium- and zinc-contaminated soil in the Excavated Area included a soil cover. Due to the lack of documentation, there is uncertainty as to whether the ROD-required cover was installed. In addition, the Round One RI and Round Two RI soil sampling efforts were limited to what was thought to be a small excavated area. Therefore, additional delineation may be warranted to evaluate the extent of contamination. 

· Due to building activity, soil beneath the former Building 109 footprint could not be collected. Although the primary source of CVOC contamination is located within the Impoundment Area, isolated releases may have occurred at the building when it was operational. If residual contamination exists in this area, it may impact the remediation timeframe. Building 109 has recently been demolished, so the site is now accessible for investigation activities. 

Saturated Zone Sources and Extent of Contamination

· During the Phase II Groundwater RI, TCE concentrations in two groundwater monitoring wells were greater than 1 percent of the solubility of TCE (approximately 11,000 µg/L), indicative of the potential for DNAPL presence. Although DNAPL field test kits using Indigo Blue were used during the investigation, the results were somewhat inconclusive because of the color of the soil. Additionally, DNAPL was not observed during the installation of site monitoring wells. As a result, there is still uncertainty as to the presence of DNAPL at the site, which may impact the selection of target treatment areas and evaluation of remedial technologies. Unfortunately, residual DNAPL can be very difficult to identify and may never be located. 

· Although Hydropunch groundwater samples were collected to the east of the Impoundment Area during the Round Two RI, no permanent monitoring wells are currently installed at the site to continue monitoring the upgradient edge of the contaminant plumes. Existing monitoring wells 6GW01 and 6GW12 have TCE and RDX concentrations in exceedance of their MCL (5 µg/L) and tap water RSL (0.61 µg/L; no MCL exists for RDX), respectively. An upgradient well would also help refine groundwater flow directions at the site.

· Because downgradient monitoring well 6GW17 has a shallow screen interval, there is uncertainty as to whether dissolved contamination may be present beneath the well at the bottom of the Yorktown-Eastover aquifer (See Figure 9). This information is needed to confirm the remediation areas for FS evaluation.

· 1,4-Dioxane, an emerging contaminant, is a solvent stabilizer that can be used to stabilize 1,1,1-trichloroethane (TCA). Low concentrations of 1,1,1-TCA and its daughter products were detected during historical groundwater sampling. Therefore, there is uncertainty as to whether this constituent is present in groundwater at Site 6. 

Surface Water and Sediment Extent of Contamination

· During previous investigations, environmental samples were collected in the vicinity of Buildings 109 and 110 (see Figure 2). As a result, a remedial action was conducted to address sediment in the Building 109 Flume Area. Because the Building 110 flume (Flume #2) and the drainage between the former building and the Impoundment Area were not considered to be likely sources of site contamination based on sample data around these areas, samples were never collected from these two areas. Additional data are needed to evaluate whether there is evidence that a release occurred that may have impacted this flume and drainage.  The presence of additional potential sources could impact the remedial timeframe and the selected target remediation areas. 

· There are two drainages that extend from the Impoundment Area to the north.  If any of the industrial activities conducted north of the Impoundment Area resulted in a release of contaminants to these drainages, then the contamination could be transported to the Impoundment Area. Additional data are needed to evaluate whether there is evidence that a release occurred that may have impacted these drainages.   


SAP Worksheet #10: Conceptual Site Model (continued)

· Currently, LTM is suspended at the site. Because surface water and sediment samples have not been collected in the Impoundment Area since the ROD-prescribed remedial action was completed, there is uncertainty as to the magnitude of the current concentrations in this area and if the removal action facilitated a decrease in concentrations within the wetland area. 

· As previously stated, 1,4-dioxane is an emerging contaminant. Low concentrations of 1,1,1-TCA were detected during historical surface water sampling. Therefore, there is uncertainty as to whether this constituent is present in surface water at Site 6. 

Fate and Transport

· Constituents in groundwater may temporally discharge to surface water and sediment in the unnamed tributary and portions of the Impoundment Area where upward vertical hydraulic gradients exist. Because surface water and sediment samples have not been collected in the Impoundment area since the removal action, there is uncertainty as to whether groundwater discharge may have impacted, or is impacting, surface water and sediment concentrations in this areathe Impoundment Area. If groundwater is discharging to surface water and sediment in this area, it may influence the remedial alternative evaluation. Within the Impoundment Area, groundwater discharge to surface water most likely occurs within its interior, based on the vertical gradients measured during the RI and the intermittent nature of surface water in this area. Therefore, additional surface water and sediment sample data within the interior of the Impoundment Area are warranted. Although, no unacceptable risks to human health and the environment were identified in surface water or sediment outside of the Impoundment Area during the risk assessments, . Aadditional vertical gradient data in the unnamed tributary could also be helpful to identify where vertical migration may be substantial, thereby impacting contaminant migration. 

· [bookmark: _Toc221673273][bookmark: _Toc251054725]Geochemical indicator parameters and DHC species samples were collected from three monitoring wells (6GW08, 6GW12, and 6GW12A) during the RI. However, a sample was not collected from the well with the highest TCE concentrations (6GW13). If enhanced biological degradation (via reductive dechlorination) is proposed as a remedial technology, then additional information may be needed to determine if bioaugmentation would be necessary. Additional data may also be needed to support monitored natural attenuation (MNA) in certain areas of the dissolved plume during the FS evaluation. 
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[bookmark: _Toc358725361][bookmark: _Toc358725883]SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process Statements

Problem Definition, Environmental Questions, and Project Quality Objectives

This investigation will serve as the first phase of two post-ROD investigations at Site 6. The overall objectives of this data gap investigation are to 1) evaluate the presence and performance of remedial actions conducted to date, 2) determine if historical activities in areas that previously had limited investigation due to inaccessibility or unavailable information may have impacted site media within the Plant 1 area (former Building 109 and associated structures) and the three OUs (Impoundment Area, Flume Area, and Excavated Area), 3) and collect the necessary data required to complete an FS for groundwater. Consistent with the CSM uncertainties identified in Worksheet #10, the problem definitions, environmental questions, general investigation approach, and Project Quality Objectives (PQOs) are described in Table 1. The detailed sampling approach, including number of samples and full list of analyses, is provided in Worksheet #17. COCs are listed under the What Types of Data are Needed subsection. Proposed sample locations are shown on Figures 8 through 18. A separate SAP will be completed for the second post-ROD investigation, which will focus on the Plant 2 area (former Buildings 501 and 110 and associated structures).
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SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process Statements (continued)

		Table 1

Problem Definition/Objective, Environmental Questions, and Project Quality Objectives



		Problem Definition/Objective

		Environmental Questions

		General Investigation Approach

		PQOs



		Evaluate the Presence and Performance of Remedial Actions



		Confirm that the ROD-required soil cover was constructed at the Excavated Area. 

Evaluate cadmium and zinc concentrations in soil in the Excavated Area to assess the potential extent of impacts from historical surface storage activities. 

Although the presence of waste is not expected, if it is observed during the data gap investigation, then confirm that it does not warrant additional investigation or remediation. 



		Is there evidence that the ROD-required soil cover was installed?

Are cadmium and zinc soil concentrations in the Excavated Area similar to those detected during previous investigations? 

Do cadmium and zinc concentrations suggest that the extent of contamination is larger than previously identified? 

Is waste observed in the subsurface within the Excavated Area?



		Test pits will be excavated to visually observe if a soil cover is present at the Excavated Area.

Shallow subsurface soil samples will be collected within the Excavated Area to confirm concentrations are similar to those detected during previous investigations that posed ecological risks. If no soil cover is observed in the test pits, then surface soil samples will also be collected. Soil will be analyzed for area-specific COCs (cadmium and zinc), TOC, and pH.

Surface and shallow subsurface soil samples will be collected from borings surrounding the Excavated Area for comparison. Although samples will be along all sides of the Excavated Area, they will be preferentially located near historical soil samples with the highest concentrations (Appendix D). Soil will be analyzed for area-specific COCs (cadmium and zinc), TOC, and pH.

		If a constructed soil cover is observed in the test pits as designed, then no surface soil samples will be collected at the test pits. The ROD requirements for the Excavated Area will be considered to have been fulfilled and LUCs will be maintained. Otherwise, additional discussion by the Partnering Team is required to determine if construction of a soil cover and maintenance of LUCs is the appropriate path forward for this OU.

If waste is observed in the test pit, which would indicate that the Excavated Area was used for disposal, then deep subsurface soil samples may be collected to characterize the potential waste. Soil would be analyzed for area-specific COCs (cadmium and zinc).



		Determine current surface water and sediment concentrations within the Impoundment Area to help evaluate the effectiveness of the previous removal action, attenuation processes, and contaminant transport between media. 

		What are the current COC concentrations in surface water and sediment in the Impoundment Area? 

		Surface water and sediment samples will be collected within the Impoundment Area. Samples will be analyzed for COCs. Surface water may potentially be analyzed for hardness as described in Worksheet #17. Sediment will also be analyzed for pH, TOC, sieve grain-size, and AVS/SEM.

		Data collected will be used to update the CSM and be used for future LTM assessments. 





		Determine If Historical Activities Impacted Site Media



		Determine if there is evidence of waste present at the cleared area that would indicate that historical disposal activities were conducted at this location. 



		Is waste observed in the subsurface within the cleared area?

		Test pits will be excavated to visually observe if waste is present within the berms and inside the cleared area. 

		If waste is observed in the subsurface, which would indicate that the cleared area was used for disposal, then deep subsurface soil samples may be collected to characterize the potential waste. Because this area was not previously investigated, soil would be analyzed for the full suite of potential contaminants. Perchlorate would also be analyzed because Site 6 was identified as a site where it may potentially be present.  Based on these results, soil in the cleared area may be considered for additional investigation or remediation. Otherwise, no additional action will be warranted. 



		Determine if there is evidence that historical activities at former Building 109 have impacted soil beneath and around the building footprint in a manner that would warrant additional investigation or remediation.

		Do soil concentrations indicate that contaminant releases have occurred beneath the former Building 109 footprint and around the building perimeter in a manner that would warrant remediation?

		Surface and shallow subsurface soil samples will be collected beneath the former building footprint and around the former perimeter of the building (including the Flume Area), where isolated releases may have occurred or where surface soil may have been re-graded following building demolition. Deep subsurface samples will be collected at the former drainage trenches or flumes. Because this area has only been minimally investigated, soil will be analyzed for the full suite of potential contaminants. Surface and shallow subsurface soil will also be analyzed for TOC and pH.

		If soil concentrations indicate that a release occurred at former Building 109, then soil at former Building 109 may be considered for additional investigation or remediation. Otherwise, no additional action will be warranted.



		Determine if there is evidence that historical wastewater impacted surface water and sediment in the concrete flume (Flume #2) and drainage that extend between former Building 110 and the Impoundment Area in a manner that would warrant remediation. 

		Do surface water and sediment concentrations indicate that a contaminant release occurred within the Building 110 flume and adjacent drainage that would warrant remediation?

		Surface water and sediment samples will be collected within the concrete flume and drainage. Because this area was not previously investigated, samples will be analyzed for the full suite of potential contaminants. Surface water may potentially be analyzed for hardness as described in Worksheet #17. Sediment will also be analyzed for pH, TOC, sieve grain-size, and AVS/SEM.

		If surface water or sediment concentrations indicate that a release occurred at the flume or drainage, then these media may be considered for remediation. If concentrations indicate no release occurred, then no additional action will be warranted. 



		Determine if there is evidence that historical industrial activities to the north of the Impoundment Area impacted surface water and sediment in the two northern drainages in a manner that would warrant remediation. 

		Do surface water and sediment concentrations indicate that a contaminant release occurred within the drainages north of the Impoundment Area in a manner that would warrant remediation?

		Surface water and sediment samples will be collected within the drainages. Because this area was not previously investigated, samples will be analyzed for the full suite of potential contaminants. Surface water may potentially be analyzed for hardness as described in Worksheet #17. Sediment will also be analyzed for pH, TOC, sieve grain-size, and AVS/SEM.

		If surface water or sediment concentrations indicate that a release occurred at the drainages, then these media may be considered for remediation. If concentrations indicate no release occurred, then no additional action will be warranted.








SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process Statements (continued)

		Table 1

Problem Definition/Objective, Environmental Questions, and Project Quality Objectives



		Problem Definition/Objective

		Environmental Questions

		General Investigation Approach

		PQOs



		Collect Data for Groundwater FS Evaluation



		Refine the understanding of the site lithology to better understand the potential for contaminant migration and FS alternative development. 

		Is the lithology of the site sufficiently understood for FS alternative evaluation? 

Are the geotechnical characteristics sufficiently understood to develop conceptual designs for the FS alternatives? 

		Continuous soil borings will be collected and logged to the depth of the Eastover-Calvert confining unit across the site. Soil will be screened with a PID to semi-qualitatively correlate the presence and magnitude of contamination with the type of lithology. 

Subsurface soil samples will be collected for geotechnical analysis. 

		Collected data will be used to update the CSM, identify zones for treatment, and calculate design parameters (for example, injection volume) for the FS alternatives. 

If lithologic data indicate that contamination is located in fine-grained layers, then treatment technologies that require high permeability soil or significant distribution of reagents may not be feasible. 

Depending on the selected remedial alternative, additional lithologic data may be needed in the CVOC high concentration area for remedial design. This will be incorporated into design phase. 



		Determine the presence or absence of the emerging contaminant 1,4-dioxane at the site and whether it needs to be included in the groundwater FS. 1,4-dioxane is a solvent stabilizer that can be used to stabilize 1,1,1-TCA. Low concentrations of 1,1,1-TCA and its daughter products were detected during historical sampling at Site 6.

		Does 1,4-dioxane exist at levels exceeding screening criteria in groundwater and surface water?  

		Groundwater samples collected from new and existing monitoring wells and surface water samples will be analyzed for 1,4-dioxane.

		If 1,4-dioxane is not detected at levels exceeding risk-based screening levels, then no further evaluation will be necessary for this constituent and remedial alternatives evaluated in the FS will not consider it. 

If 1,4-dioxane is detected at levels exceeding risk-based screening values, the need for additional risk assessment will be discussed with the Partnering Team. If the Partnering Team concludes that exceedances of risk-based screening values are insignificant such that no risk assessment is necessary, then the FS will not consider remediation of 1,4-dioxane.

If a risk assessment determines there is no unacceptable risk associated with 1,4-dioxane, then no additional evaluation will be necessary for this constituent and remedial alternatives evaluated in the FS will not consider it. If unacceptable risk is found to be associated with 1,4-dioxane, then it will be addressed by the remedial alternatives evaluated in the FS. 



		Characterize the geochemistry and water quality of groundwater upgradient of the dissolved contaminant plumes for evaluation of various treatment technologies. 

		Is there a permanent upgradient well that can be used to define the extent of the plumes and provide “background” data for MNA evaluation or other treatment technologies? 

		Groundwater DPT samples will be collected southeast of the contaminant plumes to confirm an appropriate vertical depth for upgradient plume monitoring. DPT samples will be analyzed for COCs only. Afterwards, a monitoring well will be installed and set at a selected vertical zone using the DPT data and soil boring lithology. Groundwater will be analyzed for COCs only.

		Groundwater samples will initially be collected using DPT methods. The upgradient monitoring well depth will be selected based on the analytical results. 



		Refine the delineation of the leading edge of the CVOC plume to identify FS remediation areas. 

		Because downgradient monitoring well 6GW17 has a shallow well screen, could the CVOC plume be migrating beneath the well along the bottom of the aquifer? 

		A groundwater monitoring well cluster will be installed adjacent to monitoring well 6GW17 in the unnamed tributary. Groundwater will be analyzed for COCs.

		If groundwater concentrations exceed RSLs or MCLs, then the groundwater remediation zone may be expanded to include this area during the FS evaluation. Additional plume delineation may also be required to the west and will be incorporated into the FS. 

If no unacceptable risks are identified, then the groundwater remediation zone may be reduced based on the plume refinement. 

If any additional wells are required for further plume delineation, they will be incorporated into the FS. 



		Refine the delineation of explosives contamination in the western area of the site to identify potential remediation areas to be evaluated in an FS.

		Does the exceedance of 2,4-DNT and RDX at 6GW09 extend further upgradient or downgradient? 

		Two groundwater monitoring wells will be installed. One well will be installed between 6GW09 and 6GW11, and one well will be installed between 6GW09 and the unnamed tributary. 

		If groundwater concentrations in the new monitoring wells exceed RSLs, then the groundwater remediation zone may be expanded to include this area during the FS evaluation. 



		Collect additional vertical groundwater gradient data to further evaluate groundwater discharge to surface water and to facilitate FS alternative development. 

		Are upward vertical hydraulic gradients, which suggest the potential for groundwater discharge to surface water, observed at the site? 

		Groundwater monitoring wells will be installed adjacent to existing well 6GW17 in the unnamed tributary. Water levels in the wells can be used to calculate vertical gradients. 

		Data collected will be used to update the CSM and help determine the extent that groundwater may be discharging to surface water. This will be taken into consideration when developing the FS alternatives. 



		Evaluate the potential for biodegradation of CVOCs and explosives in groundwater for treatment technology evaluation. 

		Do natural attenuation indicator parameters (NAIPs) suggest that conditions are favorable for biodegradation of COCs in groundwater?

		Groundwater samples collected from new and existing monitoring wells within the interior of the contaminant plumes will be analyzed for geochemical and water quality parameters to determine if conditions are favorable for degradation of CVOCs and explosives. Select groundwater samples from the CVOC high-concentration area will also be analyzed for DHC and its functional genes. 

		If conditions appear favorable for biodegradation, then natural attenuation may be considered during the FS. If natural attenuation indictors are limited, then enhanced biodegradation may be considered as a treatment technology. Microcosm data will be used to evaluate the benefits of bioaugmentation.
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SAP Worksheet #11—Project Quality Objectives/
Systematic Planning Process Statements (continued)

What are the Project Action Limits? 

Project Action Limits (PALs) are media-specific standards and criteria chosen for evaluation to help provide a conservative assessment of site conditions and determine if further evaluation or action is needed to address concentrations of chemicals present onsite. The following list summarizes the PALs for each medium. Worksheets #15-1 through 15-23 provide a list of the PALs for each constituent in each medium.

· Surface and Subsurface Soil data will be screened against the following PALs:

· Human Health - the adjusted USEPA residential soil RSLs. The Worksheet #15 tables include the November 2012 2013 RSLs; however, the most current screening levels available from USEPA at the time of the evaluation will be used. The adjusted Residential soil RSLs were calculated by dividing the RSLs based on non-carcinogenic effects by 10 to account for exposure to multiple constituents that may affect the same target organ. 

· Ecological – screening values are derived from multiple sources (such as ecological soil screening levels) compiled for use at WPNSTA Yorktown (multiple sources accepted for other Yorktown site ERAs). A summary of the Ecological Screening Values (ESVs) are provided as Appendix B. These screening values will only be applied to samples collected within 24 inches of the ground surface. 

· Groundwater data will be screened against the following PALs:

· Human Health - MCLs, USEPA tap water RSLs (RSLs based on non-carcinogenic effects adjusted to a hazard quotient [HQ] of 0.1 by dividing the RSL by 10), and Yorktown Background upper tolerance limits (UTLs).

· Surface Water data will be screened against the following PALs:

· Human Health - the most current USEPA adjusted tap water RSLs multiplied by 10 in order to account for exposure to surface water, which would be much less than exposure to groundwater. The tap water RSLs were adjusted by dividing the RSLs based on non-carcinogenic effects by 10 to account for exposure to multiple constituents that may affect the same target organ. Consequently, PALs based on human health risk for non-carcinogens are the unadjusted RSLs because the adjustments for exposure counter the adjustments for cumulative effects, and PALs based on carcinogenic effects are 10 times the RSLs.

· Ecological – screening values are derived from multiple sources compiled for use at WPNSTA Yorktown (multiple sources accepted for other Yorktown Site ERAs). A summary of the ESVs references is provided in Appendix B. For ecological screening, both total and amenable cyanide are included in the evaluation. 

· Sediment data will be screened against the following PALs:

· Human Health - the adjusted USEPA residential soil RSLs, released by USEPA in November 20122013, multiplied by 10 in order to account for exposure to sediment, which would be much lower than exposure to soil. The residential soil RSLs were adjusted by dividing the RSLs based on non-carcinogenic effects by 10 to account for exposure to multiple constituents that may affect the same target organ. Consequently, PALs based on human health risk for non-carcinogens are the unadjusted RSLs because the adjustments for exposure counter the adjustments for cumulative effects, and PALs based on carcinogenic effects are 10 times the RSLs.

· Ecological – screening values are derived from multiple sources compiled for use at WPNSTA Yorktown (multiple sources accepted for other Yorktown site ERAs). A summary of the ESVs references is provided in Appendix B.


SAP Worksheet #11: Project Quality Objectives/
Systematic Planning Process Statements (continued)

In addition to the PALs, human health and ecologically-based remedial goals were presented in the ROD for surface water and sediment in the Impoundment Area, sediment and soil in the Flume Area, and soil in the Excavated Area. As described in the final Third Five-Year Review Report, Naval Weapons Station Yorktown, Yorktown Virginia (CH2M HILL, 2013), the cleanup levels used at the time of the remedy selection are still considered valid. Therefore, analytical samples collected from these previously evaluated areas will be compared to these remedial goals (cleanup levels), as well as to the analytical data from the previous investigations. Although remedial goals have not yet been established for groundwater, a baseline HHRA has been completed and accepted by the Partnering Team. Additionally, a SERA and Step 3a of a BERA were completed for surface water, sediment, and sediment pore water collected from surface water bodies potentially receiving groundwater discharge at Site 6. Therefore, groundwater data collected during the data gap investigation will also be evaluated against analytical data collected from previous investigations to see if groundwater results are comparable. If data gap investigation results are below remedial goals for soil, sediment, and surface water, or below PALs for groundwater, then no additional risk assessment is necessary. Similarly, if data gap investigation results are comparable to previously collected data (that is, the new data will not significantly change previously calculated exposure point concentrations, thereby resulting in different risk conclusions), then no additional risk assessment is necessary for these areas. Data from the following previous investigations will be used as part of these evaluations:

Risk assessments were previously conducted for Site 6 media during the Round Two RI (Baker, 1998a) and the Phase II Groundwater RI (CH2M HILL, 2011a). If there are exceedances of PALs in any samples from previously evaluated areas, results will be compared to the remedial goals presented in the ROD and the data evaluated in previous investigations to see if results are comparable, as follows:  

Soil - Round One RI, Round Two RI, and Supplemental Investigation

· Groundwater - Phase II Groundwater RI

· Surface Water - Round One RI and Round Two RI (Impoundment Area)

· Sediment - Round One RI and Round Two RI (Impoundment Area)



If analytical results for soil in the Excavated Area, sediment and surface water in the Impoundment Area, or groundwater contamination emanating from the Impoundment Area are determined to be less than the remedial goals presented in the ROD or comparable to previous samples, no additional risk assessment activities for these areas will be conducted and the FS will be completed as planned. However, if data indicate considerable degradation of contaminants to levels below PALs, or a significant increase (one order of magnitude or higher) in concentrations of constituents is identified, the quantitative risk assessment from the Phase II Groundwater RI and Round Two RI may be revised to determine if unacceptable risks are still present at the site and, if so, their magnitudes. 

This decision process will not be followed for 1,4-dioxane because it has not been previously analyzed at the site. If concentrations of 1,4-dioxane exceed risk-based screening values, the need for additional risk assessment will be discussed with the Partnering Team. If the Partnering Team concludes that exceedances of risk-based screening values are insignificant enough such that no risk assessment is necessary, then the FS will not address 1,4-dioxane. However, if significant unacceptable risk associated with 1,4-dioxane is identified, then the remedial alternatives evaluated in the FS will address this constituent.

Analytical data from areas of the site that are being evaluated for potential releases to site media (in the vicinity of former Building 109, drainages, and former Building 110 concrete flume) will be evaluated against the PALs. If there are exceedances of the PALs, the Partnering Team will re-convene to decide whether quantitative risk assessments, addition investigation, or remediation is warranted for any of the potential release areas. If there are no exceedances of the PALs, then no further action will be needed. In addition to PALs, Project Indicator Limits (PILs) for groundwater were established to assist with assessing whether conditions are favorable for natural attenuation at the site. PILs will be evaluated as a whole because no individual parameter represents a definitive summary of site conditions. The parameters, their associated PILs, and explanation for inclusion are shown in Table 2.




SAP Worksheet #11: Project Quality Objectives/
Systematic Planning Process Statements (continued)

		Table 2

Project Indicator Levels for Aqueous Media



		Parameter

		PIL

		Justification



		DHC

		>101 cells per ml

		DHC are associated with the reductive dechlorination of chloroethenes. According to Microbial Insights, at moderate DHC population sizes (between 101 and 104 cells per ml), complete reductive dechlorination may still occur if the appropriate functional genes and electron donor are available. A DHC population size greater than 104 cells per ml indicates that substantial degradation rates may be possible. 



		Hardness

		0-75 milligrams per liter (mg/L), 75-150 mg/L, 150-300 mg/L, and 300 mg/L & up 

		Hardness data (surface water) will be used to adjust the freshwater ESVs for certain metals to reflect site-specific conditions. Additionally, classification of water hardness content is based on the values presented from soft to very hard. 



		pH

		6 - 8.5

		A pH value ranging from 6 to 8.5 is ideal for supporting microbial populations needed for biodegradation.



		Methane

		> 0.5 mg/L

		Elevated methane levels are geochemical footprint for methanogenesis and suggest that highly reducing conditions are present in the subsurface. This is a favorable indicator for anaerobic biodegradation. 



		Ethane/Ethene

		> 0.01 mg/L

		Ethane and ethene are the ultimate daughter products of chlorinated ethanes and ethenes. These parameters are an indicator of complete dechlorination. Increasing concentrations are a positive indicator of reductive dechlorination.



		Ferrous Iron

		> 1 mg/L

		Elevated concentrations indicate the activity of iron-reducing bacteria and are a positive indication that conditions are favorable for anaerobic biodegradation.



		Sulfate

		< 20 mg/L

		If sulfur compounds are present in the aquifer, higher concentrations of sulfate may compete with the reductive dechlorination pathway. Therefore, ideal conditions will maintain low sulfate levels. Depleted sulfate concentrations are also an indicator that sulfate reduction is proceeding, which is a positive indication that conditions are favorable for anaerobic biodegradation.



		Sulfide

		> 1 mg/L

		The presence of sulfide is a geochemical footprint for sulfate reduction. This is a positive indication that conditions are favorable for anaerobic biodegradation.



		TOC

		> 20 mg/L

		TOC is an indicator of the total amount of organic matter available to microbial communities to use as a carbon source for biodegradation of COCs that are used as an electron acceptor. Elevated TOC concentrations are a positive indicator of natural attenuation potential.



		Nitrate

		Baseline value to later determine decreasing trend

		Nitrate data will be collected in the event that a natural attenuation or enhanced biological remedy is later needed for the site. Enhanced biological treatment methods that reduce aquifer conditions are generally expected to result in decreasing concentrations of nitrate. 



		Nitrite

		Baseline value to later determine increasing trend

		Nitrite data will be collected in the event that a natural attenuation or enhanced biological remedy is later needed for the site. Enhanced biological treatment methods that reduce aquifer conditions are generally expected to result in increasing concentrations of nitrite. 



		Chloride

		Baseline value to later determine increasing trend

		Chloride data will be collected in the event that a natural attenuation or enhanced biological remedy is later needed for the site. Enhanced biological treatment methods that reduce aquifer conditions are generally expected to result in increasing concentrations of chloride, if chlorinated compounds are being degraded. 



		Alkalinity

		> 50 mg/L

		A measurement of the available buffering capacity against pH change, which can affect the rate of degradation of chemicals. Decreasing alkalinity may indicate that pH conditions would be highly influenced by acidity from reductive dechlorination.





SAP Worksheet #11: Project Quality Objectives/
Systematic Planning Process Statements (continued)

Who will use the data and for what will the data be used for?

The data will be used by the Navy, its contractors, and the other stakeholder agencies to address the environmental questions and PQOs listed in Table 1. The data will be evaluated by risk assessors, engineers, and scientists to answer the environmental questions and facilitate decisions regarding the site exit strategy. To fulfill the PQOs, data may be compared to historical concentrations measured at the site or concentrations in samples collected outside of the suspected source area (that is, the Excavated Area and the cleared area). These comparisons will be based on qualitative evaluation and may include Relative Percent Difference (RPD) calculations.   

If additional investigation is needed to define a newly identified source, then the data will be used to optimize any future sampling plan. If additional remedial action is needed to maintain adequate protection of human health and the environment, then the data will be used to develop an FS for Site 6. Once published in the Administrative Record, the data will be available to the public.

What types of data are needed (matrix, target analytes, analytical groups, field screening, onsite analytical or offsite laboratory techniques, sampling techniques)?

Consistent with the optimized UFP-QAPP worksheets (USEPA, 2012), this worksheet only summarizes the basis for the sampling design, whereas Worksheet #17 provides details of the sampling design and rationale. Worksheets #14, #15, and #18 define the sampling techniques, matrices, analytical groups, and, where applicable, specific target analytes. 

Consistent with the project objectives, the analyses at Site 6 typically only include COCs in areas that have been previously investigated and the full suite of potential contaminants (VOCs, SVOCs, pesticides/ PCBs, explosives, and inorganics) in areas that have undergone limited to no investigation. COCs that were identified in previous documents for each media are listed below. The analytical parameter lists for samples proposed in this data gap investigation are provided in Worksheets #17 and #18.

ROD

· Soil (Excavated Area) 

· No unacceptable human health risks were identified. 

· Ecological COCs that were identified include cadmium and zinc.

· Although the Phase II Groundwater RI (CH2M HILL, 2011a) stated that nickel would be considered a COC for soil, this does not apply to the Excavated Area.

· Sediment (Impoundment Area) 

· The only human health COC identified was 4-amino-2,6-DNT. 

· Ecological COCs that were identified include 1,1,1-TCA, PAHs, 1,3,5-trinitrobenzene (TNB), 2,4,6-TNT, 2,4DNT, 2,6-DNT, amino-DNTs, octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX), RDX, beryllium, cadmium, chromium, iron, manganese, and nickel.

· Although not identified as a COC, 1,1-dichloroethane (DCA) will be included in the data gap investigation as a degradation product of 1,1,1-TCA. 

· Surface Water (Impoundment Area)

· No unacceptable human health risks were identified. 


SAP Worksheet #11: Project Quality Objectives/
Systematic Planning Process Statements (continued)

· Ecological COCs that were identified include 1,1,1-TCA, 2,4,6-TNT, HMX, RDX, aluminum, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, and zinc.

Phase II Groundwater RI

· Groundwater: Human health COCs that were identified include PCE, TCE, cis-1,2-DCE, vinyl chloride, 2a-DNT, 2,4-DNT, 1,3-DNB, RDX, antimony, arsenic, beryllium, cadmium, chromium, cobalt, iron, vanadium, manganese, selenium, and zinc. Nickel was also included as a COC based on regulatory comments on the Phase II Groundwater RI report. NAIPs were also included at select wells to assess conditions for MNA and treatment of COCs in groundwater.

· Surface Water and Sediment (within unnamed tributary and at confluence with Felgates Creek)

· During the initial screening process in the “Nature and Extent” section of the Phase II Groundwater RI report, arsenic concentrations in surface water and sediment, manganese concentrations in surface water and sediment, and silver concentrations in surface water were reported above screening criteria. However, following the HHRAs and ERAs, no unacceptable risks were identified to receptors from surface water or sediment. 

· Nevertheless, these constituents will be considered potential COCs during the Pre-FS investigation in accordance with “Proposed Future Actions” section in the Phase II Groundwater RI report. These recommendations were made based on USEPA review comments regarding exceedances of the screening criteria in the “Nature and Extent” section in the groundwater RI report. Because no unacceptable risks were identified in the risk assessments for these constituents, then if current concentrations of arsenic, manganese, and silver in surface water and sediment are similar or less than historical concentrations, they will not be carried forward as COCs during the FS. 

The types of data needed to answer the environmental questions are summarized as follows.

· Test pitting to evaluate the presence of a soil cover at the Excavated Area and the presence of waste in the cleared area through visual observation 

· Soil sampling at the cleared area (dependent on presence of waste), Excavated Area, former Building 109, and new monitoring well locations:

· If waste is not observed in the cleared area, it will be assumed that a contaminant release did not occur here and soil samples will not be collected

· Visual observation to evaluate site lithology

· PID screening to semi-quantitatively evaluate the presence and distribution of VOC contaminant mass

· Chemical laboratory analysis to assess the potential extent of impacts from historical surface storage activities at the Excavated Area, potentially characterize waste from disposal activities found in the cleared area, and confirm that a release did not occur at former Building 109 that would warrant additional investigation or remediation

· Geotechnical laboratory analysis to evaluate subsurface lithology characteristics

· Groundwater sampling upgradient, sidegradient, and downgradient of the plume and within the plume interior:

· Water level measurements to evaluate hydraulic flow gradients and direction

· Field testing of water quality parameters to assess sample quality and natural attenuation 


SAP Worksheet #11: Project Quality Objectives/
Systematic Planning Process Statements (continued)

· Chemical laboratory analysis to refine the understanding of the contaminant plumes and evaluate natural attenuation of CVOCs and explosives for FS development

· Microbial laboratory analysis to evaluate biodegradation of CVOCs 

· Surface water and sediment sampling within the Building 110 flume and drainage, two northern drainages, and Impoundment Area:

· Field measurement of water quality parameters to assess habitat conditions, sample quality, and natural attenuation 

· Chemical laboratory analysis to confirm that releases did not occur at the northern drainages or concrete flume and drainage associated with former Building 110 that would warrant remediation, evaluate attenuation within the Impoundment Area, and evaluate possible groundwater discharge since previous removal action in the Impoundment Area

Are there any special data quality needs, field or laboratory, in order to support environmental decisions?

The offsite laboratory analytical data will be of the quantity and quality necessary to provide technically sound and defensible assessments with respect to the aforementioned project objectives. QC sample requirements are detailed in Worksheet #20. For action decisions, the laboratory will follow the Measurement Performance Criteria (MPC) in Worksheet #12 for field QC samples and Worksheets #24 and #28 for laboratory QC samples. These MPC are consistent with the DoD Quality Systems Manual (QSM) (DoD, 2006) as applicable and laboratory in-house limits where the QSM does not apply. 

When the laboratory limit of detection (LOD) for a specific constituent is greater than the corresponding PAL, any detection of this constituent above a corresponding 95 percent background UTL will be considered potentially site-related. To reach lower limits, the laboratory will report concentrations between the limit of quantitation (LOQ) and the detection limit (DL); however, these results will have a J qualifier applied to them to indicate that they are quantitative estimates.

Detections are defined as any concentration detected above the DL; when the DL is greater than the PAL or background value, any detection will be an exceedance. Non-detects will be reported at the LOD, a value between the LOQ and the DL. When the laboratory LOD for a specific constituent is greater than the corresponding PAL or background value, non-detects will be reported at a value greater than the PAL or background value; however non-detects will not be considered exceedances. For a constituent to be considered site-related, the detection must be greater than the PAL and background value (if one exists). 

Except for geochemical, geotechnical, and microbial data, data will be validated by CH2M HILL using the procedures listed in Worksheet #36. A full Level IV equivalent data package and QC sampling are required for these data. A Level IV equivalent data package includes a case narrative, all field sample results, QC forms, and raw data.

Where, when, and how should the data be collected and generated? Who will collect the data?

The CH2M HILL field staff will collect the samples. The data will be collected and generated in accordance with the standard operating procedures (SOPs) contained in this SAP. The first phase of the fieldwork is tentatively scheduled to begin in spring 2014. In general, a laboratory will analyze samples and produce sample data. In some cases, data will be field-generated, such as water quality parameters (DO, turbidity, and so forth) and testing (such as water levels) data. Laboratory services will be performed by ENCO (and its subcontractors), and Microbial Insights. ENCO is an offsite DoD Environmental Laboratory Accreditation Program (ELAP)-approved analytical 


SAP Worksheet #11: Project Quality Objectives/
Systematic Planning Process Statements (continued)

laboratory; refer to Appendix C for all relevant DoD ELAP letters. Data will be validated by CH2M HILL and will be available for use approximately 7 weeks after the laboratory receives the last samples.

How will the data be reported?

CH2M HILL will receive the data and will upload it into a centralized database used for Navy projects by the project team. Data will be presented in tabular format and evaluated against prescribed screening criteria as previously outlined. The results of the investigation will be documented in a technical memorandum and used to support an FS. 

How will the data be archived?

Data will be archived according to procedures dictated via the Navy CLEAN program and contract and will be uploaded into the Navy Installation Restoration Information Solution (NIRIS). At the end of the project, archived data will be returned to the Navy.
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[bookmark: _Toc211851786][bookmark: _Toc235454649][bookmark: _Toc296017400][bookmark: _Toc358725362][bookmark: _Toc358725884]SAP Worksheet #12-1—Measurement Performance Criteria Table – Field QC Samples 

		Matrix: Groundwater, Surface Water

Analytical Group: VOCs including 1,4-dioxane

Concentration Level: Medium



		QC Sample

		Analytical Group1

		Frequency

		Data Quality Indicators (DQIs)

		MPC



		Field Duplicate2

		VOCs including 1,4-dioxane

		1 per 10 field samples of similar matrix

		Precision

		RPD ≤ 30%



		Equipment Blank

		

		1 per day of sampling for decontaminated equipment

1 per lot for disposable equipment

		Bias/Contamination

		No target analytes > 1/2 LOQ and >1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever is greater). For common laboratory contaminants, no analytes detected > LOQ.



		Trip Blank

		

		1 per cooler to the laboratory containing VOC samples

		Bias/Contamination

		



		Cooler Temperature Indicator

		

		1 per cooler to the laboratory

		Representativeness

		Temperature ≤ 6 degrees Celsius (°C), not frozen



		Notes:

1	Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed; a separate Trip Blank will be collected for VOCs and for 1,4-dioxane.

2	Field QA/QC will be collected separately for each media.








		[bookmark: _Toc358725885]SAP Worksheet #12-2—Measurement Performance Criteria Table for Field QC Samples



		Matrix: Groundwater, Surface Water

Analytical Group: SVOCs, Pesticides, PCBs, or Explosives

Concentration Level: Medium



		QC Sample

		Analytical Group1

		Frequency

		DQIs

		MPC



		Field Duplicate2

		SVOCs, Pesticides, PCBs, Explosives

		1 per 10 field samples of similar matrix

		Precision

		RPD ≤ 30%



		Equipment Blank

		

		1 per day of sampling for decontaminated equipment

1 per lot for disposable equipment

		Bias/Contamination

		No target analytes > 1/2 LOQ and >1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever is greater). For common laboratory contaminants, no analytes detected > LOQ.



		Cooler Temperature Indicator

		

		1 per cooler to the laboratory

		Representativeness

		Temperature ≤  6°C, not frozen



		Notes:

1 	Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed. Refer to Worksheet #18 for details about which media will be analyzed for which analytical groups.

2 	Field QA/QC will be collected separately for each media.



		

		

		

		

		








		[bookmark: _Toc358725886]SAP Worksheet #12-3—Measurement Performance Criteria Table for Field QC Samples



		Matrix: Groundwater, Surface Water

Analytical Group: Total and/or Dissolved Metals, Cyanide

Concentration Level: Medium/Low



		QC Sample

		Analytical Group1

		Frequency

		DQIs

		MPC



		Field Duplicate

		Total and Dissolved Metals, Cyanide

		1 per 10 field samples of similar matrix

		Precision

		RPD ≤ 20%



		Equipment Blank

		

		1 per day of sampling for decontaminated equipment

1 per lot for disposable equipment

		Bias/Contamination

		No target analytes > 1/2 LOQ and >1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever is greater). 



		Cooler Temperature Indicator

		

		1 per cooler to the laboratory

		Representativeness

		Temperature ≤ 6°C, not frozen



		Note:

1 	Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed. Refer to Worksheet #18 for details about which media will be analyzed for which analytical groups.








		[bookmark: _Toc358725887]SAP Worksheet #12-4—Measurement Performance Criteria Table for Field QC Samples



		Matrix: Groundwater, Surface Water

Analytical Group: Wet Chemistry (MEE, CNNS, Sulfide, TOC, Alkalinity, and/or Hardness), Microbial

Concentration Level: Low



		QC Sample

		Analytical Group

		Frequency

		DQIs

		MPC



		Cooler Temperature Indicator

		Wet Chemistry, Microbial

		1 per cooler to the laboratory

		Representativeness

		Temperature ≤ 6°C, not frozen



		Notes:

MEE = methane, ethane, ethene

CNNS = chloride, nitrate, nitrite, sulfate








		[bookmark: _Toc358725888]SAP Worksheet #12-5—Measurement Performance Criteria Table for Field QC Samples



		Matrix: Surface Soil, Subsurface Soil, Sediment

Analytical Group: VOCs

Concentration Level: Medium



		QC Sample

		Analytical Group

		Frequency

		DQIs

		MPC



		Field Duplicate 1

		VOCs

		1 per 10 field samples of similar matrix

		Precision

		RPD ≤ 35%



		Equipment Blank

		

		1 per day of sampling for decontaminated equipment

1 per lot for disposable equipment

		Bias/Contamination

		No target analytes > 1/2 LOQ and >1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever is greater). For common laboratory contaminants, no analytes detected > LOQ.



		Trip Blank

		

		1 per cooler to the laboratory containing VOC samples

		Bias/Contamination

		



		Cooler Temperature Indicator

		

		1 per cooler to the laboratory

		Representativeness

		Temperature ≤ 6°C, not frozen



		Note:

1	Field QA/QC will be collected separately for each media.



		

		

		

		

		








		[bookmark: _Toc358725889]SAP Worksheet #12-6—Measurement Performance Criteria Table for Field QC Samples



		Matrix: Surface Soil, Subsurface Soil, Sediment

Analytical Group: SVOCs, Pesticides, PCBs, Explosives

Concentration Level: Medium



		QC Sample

		Analytical Group1

		Frequency

		DQIs

		MPC



		Field Duplicate 2

		SVOCs, Pesticides, PCBs, Explosives

		1 per 10 field samples of similar matrix

		Precision

		RPD ≤ 35%



		Equipment Blank

		

		1 per day of sampling for decontaminated equipment

1 per lot for disposable equipment

		Bias/Contamination

		No target analytes > 1/2 LOQ and >1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever is greater). For common laboratory contaminants, no analytes detected > LOQ.



		Cooler Temperature Indicator

		

		1 per cooler to the laboratory

		Representativeness

		Temperature ≤ 6°C, not frozen



		Notes:

1	Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed.

2	Field QA/QC will be collected separately for each media.



		

		

		

		

		








		[bookmark: _Toc358725890]SAP Worksheet #12-7—Measurement Performance Criteria Table for Field QC Samples



		Matrix: Surface Soil, Subsurface Soil, Sediment

Analytical Group: Metals, Cyanide

Concentration Level: Medium/Low



		QC Sample

		Analytical Group1

		Frequency

		DQIs

		MPC



		Field Duplicate2

		Metals,
Cyanide

		1 per 10 field samples of similar matrix

		Precision

		RPD ≤ 35%



		Equipment Blank

		

		1 per day of sampling for decontaminated equipment,
1 per lot for disposable equipment

		Bias/Contamination

		No target analytes > 1/2 LOQ and >1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever is greater). 



		Cooler Temperature Indicator

		

		1 per cooler to the laboratory

		Representativeness

		Temperature ≤ 6°C, not frozen



		Notes:

1	Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed.

2	Field QA/QC will be collected separately for each media.



		

		

		

		

		








		[bookmark: _Toc358725891]SAP Worksheet #12-8—Measurement Performance Criteria Table for Field QC Samples



		Matrix: Surface Soil, Subsurface Soil, Sediment

Analytical Group: Wet Chemistry (pH, TOC),  and/or AVS/SEM

Concentration Level: Low



		QC Sample

		Analytical Group

		Frequency

		DQIs

		MPC



		Cooler Temperature Indicator

		Wet Chemistry
AVS/SEM

		1 per cooler to the laboratory

		Representativeness

		Temperature ≤  6°C, not frozen



		

		

		

		

		








		[bookmark: _Toc358725892]SAP Worksheet #12-9—Measurement Performance Criteria Table for Field QC Samples



		Matrix: Sediment

Analytical Group: Grain-size and Geotechnical

Concentration Level: N/A



		QC Sample

		Analytical Group

		Frequency

		DQIs

		MPC



		None

		Grain-size

		N/A

		N/A

		N/A
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[bookmark: _Toc211851792][bookmark: _Toc235454654][bookmark: _Toc296017422][bookmark: _Toc358725363][bookmark: _Toc358725893][bookmark: _Toc184004763]SAP Worksheet #13—Secondary Data Criteria and Limitations Table

		Secondary Data

		Data Source

		Data Generator(s)

		How Data Will Be Used

		Limitations on Data Use



		Yorktown Background Dataset

		Draft Background Study Report, Naval Weapons Station Yorktown and Cheatham Annex. March 2011b.

		CH2M HILL 

		UTLs will be used to screen chemicals identified as posing potential risk to determine if those chemicals are site related (soil and groundwater)

		If background UTLs are greater than concentrations of contaminants posing potential unacceptable risk, usefulness may be limited



		Soil, surface water, and sediment data

		Confirmation Study Step IA (Verification), Round One, Naval Weapons Station Yorktown, Yorktown, Virginia. June 1986. 

		Dames & Moore

		Data will be used to assemble the target analyte groups and aid in the selection of sample locations. Data will be used to help decide if additional risk assessments need to be completed. 

		Some of the data are more than 20 years old and may not be representative of current site conditions





		Surface water and sediment data

		Confirmation Study Step IA (Verification), Round Two, , Naval Weapons Station Yorktown, Yorktown, Virginia. June 1988.

		Dames & Moore

		

		



		Soil, groundwater, surface water, and sediment data

		Final Round One Remedial Investigation Report for Sites 1-9, 11, 12, 16-19, and 21, , Naval Weapons Station Yorktown, Yorktown, Virginia. July 1993.

		Baker and Weston

		

		



		Soil, groundwater, surface water, and sediment data

		Final Round Two Remedial Investigation Report for Sites 6 and 7, Naval Weapons Station Yorktown, Yorktown, Virginia. May 1998a.

		Baker

		

		



		Groundwater, surface water, sediment, and sediment pore water data

		Final Phase II Remedial Investigation Report for Groundwater at Site 6, Naval Weapons Station Yorktown, Yorktown, Virginia. March 2011a.

		CH2M HILL
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[bookmark: _Toc358725364][bookmark: _Toc358725894][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Toc184004765]SAP Worksheet #14—Summary of Project Tasks

The technical approach for the proposed field activities at Site 6 is detailed as follows. The investigation will consist of the following activities:

· Site preparation

· Test pitting

· Soil and potential waste sampling with hand auger and DPT methods

· Surface water sampling

· Sediment sampling

· Continuous soil boring sample collection

· DPT groundwater collection

· Monitoring well installation using hollow-stem auger (HSA) and/or mud rotary drilling

· Water level survey

· Groundwater low-flow sampling

· Surveying

· Equipment decontamination

· Management of IDW

· Sample and data management

· Data validation

Before mobilization, field team members will review this UFP-SAP and the project-specific HASP, and a field team kickoff meeting will be held to make sure that team personnel are familiar with the scope of field activities, communication protocol, field equipment checklist, and safety issues. Applicable SOPs for project tasks outlined in this section are listed on Worksheet #21 and provided in Appendix A. All field activities will take place during normal daylight working hours. 

Site Preparation

Before mobilization, NAVFAC Mid-Atlantic, USEPA, and VDEQ will be notified to allow for appropriate oversight and coordination. As part of the field mobilization, CH2M HILL will procure the following subcontractors to support investigation activities:

· Utility locator

· Driller

· Analytical laboratories

· IDW handler

Mobilization for the field effort also includes procurement of necessary field equipment and initial transport to the site. Equipment and supplies will be brought to the site when the CH2M HILL field team mobilizes for field activities. Before beginning any intrusive activities, CH2M HILL will coordinate utility clearance with Miss Utility of Virginia and the Base’s approving authority. A separate utility locating subcontractor will also be procured to check the accuracy of the utility markings. Any proposed monitoring well locations close to utility locations will be relocated to avoid impact to utilities while continuing to meet the intent of the sampling rationale.

[bookmark: _Toc296017425]Test Pitting and Waste Sampling

Five test pits will be completed at Site 6 in the cleared area and the Excavated Area, as shown on Figure 1718. In the cleared area, test pit locations were selected in the center of the cleared area and where the land was observed to be disturbed in historical aerial photographs. 

SAP Worksheet #14—Summary of Project Tasks (continued)

Cleared Area (three pits to determine if waste is present):

· In the center of the cleared area

· In the northwestern berm where mounding was visually observed

· In the southeastern berm

Excavated Area (two pits to determine if soil cover was constructed):

· In the northern portion of the Excavated Area between historical soil borings 6S18 and 6S19 

· In the northern portion of the Excavated Area between historical soil borings 6S17 and 6S20

Test pits at Site 6 will be excavated with a backhoe following a protocol similar to that described in the Field SOP, Trenching for Landfill Delineation (Appendix A). However, because the objective of the test pitting is not for landfill delineation, the test pits will be excavated at the locations previously described and not along a landfill boundary. At each of the proposed test pit locations, the onsite geologist will log and screen the material in the test pit. Debris will be identified based on field observations as any non-native material. The field team will also walk the investigation areas and make visual observations of any waste that may be present. 

In the Excavated Area, the test pits will be used to identify if a soil cover is present. If there is visible evidence of a soil cover (non-native soil), then the thickness of the cover will be estimated and logged. A shallow subsurface soil sample will be collected below the soil cover for comparison with Round Two RI soil concentrations. If there is no visible evidence of a soil cover, then a surface and shallow subsurface soil sample will be collected to evaluate if concentrations are similar to those collected during the Round Two RI. Sample details are provided in the following subsection. 

At both the Excavated Area and cleared area, deep subsurface samples may be potentially collected if waste is observed in the test pits. The samples will be collected using the following decision logic:

· If buried debris is encountered, then the onsite geologist will log and screen the material from the waste:

· If the waste exhibits signs of gross contamination, then

· A deep subsurface soil and waste sample will be collected for laboratory analysis.

· Excavation will be continued until native material is encountered.

· No soil or waste samples will be collected if the water table is encountered (approximately 25 feet bgs in this area).

· If the waste does not exhibit signs of gross contamination, then no deep subsurface samples will be collected

· If buried debris is not encountered, then :

· Excavation will stop at a maximum depth of 15 feet bgs in the cleared area and 5 feet bgs. in the Excavated Area. The test pit depth for the Excavated Area is shallower because it has been previously investigated. 

· No deep subsurface samples will be collected.

[bookmark: _Toc296017426]Surface and Subsurface Soil Sampling

Soil sampling will be conducted to refine the nature and extent of contamination at Site 6. Site-specific laboratory analytical parameters for all soil samples are listed in Worksheet #17. 

Surface Soil Samples

Twenty-six seven surface soil samples will be collected from the locations described in Worksheets #17 and #18. Ten samples will be collected at the Excavated Area and 1716 samples will be collected at former Building 109. As previously noted, a surface soil sample will NOT be collected at the Excavated Area test pit locations if there is visible evidence of a soil cover. Additionally, no surface soil samples are proposed at the cleared area since there is no evidence to suggest that a release occurred at the cleared area or that industrial activities, which might cause a release, were conducted at the cleared area. Figure 17 shows the proposed soil sample locations. For this 


SAP Worksheet #14—Summary of Project Tasks (continued)

investigation, surface soil is defined as 0 to 6 inches bgs (or 0 to 0.5 foot bgs). Surface soil samples will be collected using a stainless steel hand auger, shovel, or post-hold digger following soil sampling protocol.

Shallow Subsurface Soil Samples

Twenty-six seven shallow subsurface soil samples will be collected from the locations described in Worksheets #17 and #18. Ten samples will be collected at the Excavated Area and 16 17 samples will be collected at former Building 109. Figure 17 shows the proposed soil sample locations. In the Excavated Area, shallow subsurface soil samples will be collected from 1 to 2 feet bgs. Although the ROD specified that the soil cover should have a minimum thickness of 8 inches, it is unknown how thick the soil cover would have actually been constructed since there is no documentation. Therefore, samples will be collected below a depth of 12 inches (1 foot) to be conservative. At former Building 109, shallow subsurface soil samples will be collected from a depth of 0.5 foot to 2 feet bgs. After the demolition of Building 109, re-grading occurred and the soil was evened out over the area. Therefore, shallow subsurface soil samples will be collected to evaluate surface soil that may have been covered up.    

Samples that are co-located with Excavated Area test pits can be collected from within the backhoe bucket using a stainless steel trowel or spoon if a “clean” sample can be collected from the middle of the bucket (which has not been touched by the bucket). Otherwise, a sample can be collected from the bottom of the excavated area via hand auger. Sample collection will follow soil sampling protocol. 

Deep Subsurface Soil Samples

Up to 12 deep subsurface soil samples will be collected from the locations described in Worksheets #17 and #18. Using the decision logic presented in the “Test Pitting and Waste Sampling” subsection, deep subsurface soil samples may be potentially collected from the cleared area and Excavated Area if waste is observed. Because there is no evidence of burial activities at this site, waste is not expected to be encountered in any of the test pits. However, to incorporate flexibility into this SAP if waste is encountered, it is assumed that up to four waste and deep subsurface samples would be collected—two samples in the cleared area and two samples in the Excavated Area. However, the actual number of samples will be determined in the field, and no samples will be collected if evidence of waste and gross contamination is not observed. Sample depths will depend on the presence and extent of waste. 

Eight samples will be collected at the former Building 109 at borings along the former drainage trenches and concrete flumes. Samples will be collected approximately 6 inches below the estimated depth of the former trenches and flumes. Based on building drawings, the estimated depth of the drainage trenches is 2 feet bgs. Therefore, the four samples collected at the former trenches will be samples from 2.5 to 3.5 feet bgs. The estimated depth of the concrete flumes is 4 feet bgs. Therefore, deep subsurface soil samples from these four borings will be collected from 4.5 to 5.5 feet bgs. 

During the installation of new monitoring well 6GW17B, two deep subsurface soil samples will be collected within the saturated zone for geotechnical laboratory analysis. One sample will be collected within the more-permeable sandy lithology and one sample will be collected from the less-permeable clay lithology to characterize the range of site conditions. The final geotechnical soil sample depths will be determined in the field, using the continuous soil boring data from 6GW17A as a basis. The 2-foot-long geotechnical soil samples will be collected using a thin-walled Shelby tube. 

[bookmark: _Toc296017427]Continuous Soil Samples

To refine the site lithology, continuous soil samples will be collected using a 5-foot continuous sampler at four of the new monitoring well locations (6GW17B, 6GW19, 6GW20, and 6GW21). Boring locations are shown on Figure 17. At the location where new monitoring wells will be installed in a cluster with varying well depths (6GW17A and 6GW17B), only the deepest well was selected for continuous soil samples collection. Although the screen intervals for monitoring wells 6GW19 and 6GW20 are proposed at shallow depths, continuous soil samples will be 
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collected at these borings to the top of the Yorktown confining unit for lithology data. Estimated depths for all the soil borings are shown in Table 3. 

Soil samples will be logged using the Unified Soil Classification System in accordance with ASTM International  (formerly the American Society for Testing and Materials) method D2488 (visual-manual method for field description). 

		Table 3

Soil Boring and Monitoring Well Depth Summary



		Count

		Well Identification (ID)

		Soil Boring Depth (feet bgs)

		Continuous Soil Samples (Y/N)

		Total Well Depth 
(feet bgs)

		Well Screen Length 
(feet bgs)

		Well Location



		1

		6GW17A

		70

		Y

		65

		10

		Downgradient



		2

		6GW17B

		45

		N

		45

		10

		Downgradient



		3

		6GW19

		80

		Y

		22

		10

		Upgradient



		4

		6GW20

		75

		Y

		25

		10

		Downgradient



		5

		6GW21

		45

		Y

		37

		10

		Sidegradient



		

		

		

		

		

		

		





Monitoring Well Installation

Five monitoring wells will be installed in the Yorktown-Eastover aquifer at the locations described in Worksheet #17. One well will be installed upgradient; one well will be installed sidegradient; and three wells will be installed downgradient. Proposed monitoring locations are shown on Figures 8 through 17; however, these locations may be modified based on site conditions. For example, 6GW20 will be placed in an area selected in the field that is considered to be directly upgradient of existing well 6GW09 to meet the project objectives. Although the possibility for additional monitoring wells was discussed during the scoping sessions (see Worksheet #9-2), the proposed monitoring wells should adequately refine the nature and extent of the contaminant plumes in order to proceed forward with the FS (see Worksheet #9-4). Therefore, the sampling plan does not include flexible decision logic to add additional wells during this investigation. If any additional wells are deemed necessary for a remedial alternative, they will be installed during the remedial design phase.  

Because of the variable ground elevation and different data needs for vertical definition across the site, monitoring wells depths will vary at each location (see Table 3). The estimated total well depths are approximate. The deepest monitoring well will be drilled first at the well cluster so that the continuous soil boring log can be used to modify the well depths in the field, as appropriate. Site clearance of trees and brush may be required before well drilling begins (such as at the 6GW20 and 6GW21 wells). 

Monitoring wells will generally be installed using HSA drilling methods, in accordance with the relevant SOP  in Appendix A. Based on the well location, monitoring wells may be installed using different equipment. Monitoring wells  on stable ground will be installed using a standard track-mounted rig. However, because of the surface conditions in the unnamed tributary, the ground may not support the use of this type of vehicle. Before mobilization, the shear stress and pounds per square inch (psi) holding capacity of surface sediments along the path that the drill rig will travel will be measured. 

Based on these results, the following drilling equipment could be used:

· If the sediments can support a holding capacity of 5.5 psi or greater, then wells can be installed with a track-mounted all-terrain vehicle (ATV) rig with HSA capabilities.


SAP Worksheet #14—Summary of Project Tasks (continued)

· If the sediments cannot support a holding capacity of 5.5 psi, then wells can be installed using a

· Track-mounted ATV rig with HSA and portable roads and/or wood swamp mats (if the holding capacity is greater than 3 psi)

· Portable tri-pod equipment and temporary constructed platforms

· Cargo Buggy-mounted rig with HSA

For this investigation, it is assumed that the Cargo Buggy-mounted rig will be used. However, the well installation method may be modified following subcontractor site visits and changes to site conditions. The Cargo Buggy can travel on land or in up to 4 feet of water, only has a ground pressure of approximately 2 psi, and would not require roads or mats. Therefore, this vehicle can be used in the unnamed tributary. A second smaller swamp buggy would also be required to serve as a transport vehicle for equipment and personnel. Although a portable tri-pod has been used in the past, this method would require more site preparation, particularly in the unnamed tributary. The collection of deep soil samples may also be more difficult. 

Each new monitoring well will be constructed with 2inch inner-diameter Schedule 40 polyvinyl chloride (PVC) screen and riser. The monitoring well screen will be 10 feet long, 0.010-inch machine-slotted. A silica filter pack will be placed around the annular space of the well screen from the bottom of the boring and extending to 2 feet above the top of the screen. A 2foot-thick bentonite layer will be placed above the sand pack. After the bentonite has been hydrated, a cement-bentonite grout will be placed in the remaining annular space. The monitoring wells will be completed with an abovegrade protective casing with a watertight steel cover. A locking watertight cap will be placed on the PVC pipe and the well will be clearly marked with its ID number. Wells will be surrounded with bollards and locked.

Each new monitoring well will be developed using a submersible pump. At least three well volumes of water will be removed, in addition to any amount of water that may have been added during the installation process. Development will continue until water quality parameters have stabilized within 10 percent for three consecutive readings and turbidity has been reduced to the extent practicable (preferably less than 10 nephelometric turbidity units). Development information, including turbidity, pH, specific conductivity, temperature, and gallons removed, will be recorded in the field logbook.

[bookmark: _Toc296017428]Water-Level Survey

Following monitoring well installation and development, and before the start of groundwater sampling at each site, depth to groundwater will be measured at all new and existing wells in order to better characterize groundwater flow direction at each site. For potentiometric figure development, all wells will be gauged on the same day. An electronic water-level meter will be used to measure the depth to water from the top of casing to the nearest 0.01 foot.

[bookmark: _Toc296017429]Groundwater Sampling

Thirty-three groundwater samples will be collected from the locations and depths described in Worksheets #17 and #18. Three DPT groundwater samples will be collected to identify the appropriate vertical screen interval for the upgradient monitoring well. Twenty-five groundwater samples will be collected from existing monitoring wells, and five groundwater samples will be collected from the new monitoring wells (see Figure 17). 

The DPT groundwater samples will be collected using the Geoprobe Screen Point Sampler (stainless steel retractable screen attached to the DPT rods). At each selected DPT groundwater sample location, the groundwater sampling device will be pushed to the desired depth and the screen will be exposed 4 feet. 

All groundwater samples will be collected using a low-flow sampling methodology. When numerous locations are to be sampled in succession, wells expected to have low levels of contamination or no contamination will be 


SAP Worksheet #14—Summary of Project Tasks (continued)

[bookmark: _Toc185824278][bookmark: _Toc296017430]sampled before those expected to have higher levels of contamination. This practice will help to reduce the potential for cross-contamination between wells. Groundwater samples will be collected from wells with depths to water of less than 20 feet bgs using a peristaltic pump and disposable tubing. A submersible pump will be used to collect samples from wells with depths to water greater than 20 feet bgs. Groundwater quality parameters (pH, specific conductance, turbidity, DO, temperature, salinity, and ORP) will be recorded and stabilized before a sample is collected. Dissolved metals samples will be field-filtered before collection into the sample container. Sampling activities will be recorded in the field logbook, and sampling data on a well sampling form.

Surface Water and Sediment Sampling

EighteenNineteen co-located sediment and surface water samples will be collected from the locations described in Worksheets #17 and #18. Figure 1819 shows the proposed surface water and sediment soil sample locations. During previous site visits, surface water and sediment have been observed at all of the proposed locations. However, in times of drought, surface water may be absent from some of these areas, particularly Flume #2. To avoid the lack of surface water, It is anticipated that both surface water and sediment samples will be able to be collected during the data gap investigation. will be preferentially collected between late fall and early spring. Furthermore,  Howeveran effort will be made to collect the surface water samples during the outgoing tide, as close as possible to low tide, to minimize dilutionavoid sampling during a dry season or month. If surface water cannot be collected from a location, it will be documented in the log book. The Yorktown Partnering Team will decide if additional attempts should be made to collect surface water from these locations.     

Samples will be collected beginning downstream and working to upstream locations to avoid disturbing bottom sediments as much as possible. At each co-located surface water and sediment sampling station, surface water samples will be collected prior to the collection of sediment samples. Site-specific laboratory analytical parameters for surface water and sediment are listed in Worksheet #17. 

Before sample collection, water quality data (pH, conductivity, turbidity, DO, temperature, salinity, and ORP) will be measured from the top, middle, and bottom of the water column (where applicable) using a water quality meter. At each location, if salinity is measured at less than 10 parts per trillionthousand (ppt), then a surface water sample will be collected for hardness analysis. Otherwise, a surface water sample for hardness will not be collected. 

To facilitate surface water sample collection, a clean, unpreserved sample container will be gently submerged within the surface water with the mouth pointed upstream and the bottle tilted slightly downstream. Bubbles and floating materials will be prevented from entering the bottle. When the bottle is full, it will be gently removed from the water and the surface water sample transferred to the laboratory-supplied bottleware. The tidal state in the York River tidal cycle for the date of sampling will be recorded. 

All sediment samples will be collected from 0 to 4 inches below the sediment surface using a stainless steel trowel. With the exception of VOC and AVS/SEM samples, sediment will be homogenized in stainless bowls before being placed in laboratory-prepared sample containers. Samples collected for VOCs and AVS/SEM analysis will be placed directly into sample containers. 

[bookmark: _Toc296017434]Equipment Decontamination 

[bookmark: _Toc185824283]All non-disposable sampling equipment will be decontaminated before use and immediately after each use in accordance with applicable SOPs (Appendix A). The water-level indicator will be rinsed with deionized water between each measurement. Heavy equipment such as drill rigs (for example, augers, rods, split spoons) will be steam-cleaned before use at each new monitoring well location. Monitoring well risers and screens will also be steam-cleaned using the same procedure, unless they are certified by the manufacturer as clean and the plastic seals are intact. A decontamination pad will be set up to prevent runoff of the decontamination water and to allow easy collection of decontamination fluids.


SAP Worksheet #14—Summary of Project Tasks (continued)

[bookmark: _Toc296017435]Investigation-derived Waste Management

IDW generated during investigation activities at Site 6 will include soil cuttings, well purge water, and solutions used to decontaminate drilling and hand augering equipment. Aqueous IDW will be contained in 55-gallon drums or a Baker tank. Soil IDW will be stored in 55-gallon drums or a lined roll-off container with a hard, water-resistant lid. IDW drums will be labeled in accordance with the relevant SOP in Appendix A. Details related to the IDW process for WPNSTA Yorktown are listed below.

The process for coordinating the setup of an IDW storage area is as follows:

1. Informing the Navy RPM, Jim Gravette, of the number of IDW drums to be generated during the investigation.

1. Coordinating with the Navy RPM, the Base Environmental Director, and Base IDW Coordinator to identify a location for IDW (including providing the number of drums and a figure showing the proposed IDW storage area).

1. Conducting a site visit with the Base Environmental Director and/or the Base IDW Coordinator to field verify the location.

1. The following considerations will be given to the IDW storage area:

3. Size (number of drums) requirement, and levelness and firmness of ground if not stored on asphalt or concrete

3. Accessibility to vehicles (height, width, and turning radius), including semi-trailers

3. Protectiveness and sheltering, away from heavy traffic areas, with limited accessibility to Base employees if possible

The process for preparing an IDW storage area is as follows:

1. Construction of a secondary containment area with these requirements:

0. Able to contain 10 percent of total volume of material to be stored

0. Minimum 6-millimeter (mm) poly sheeting flooring wrapped over minimum 4-inch side wall

1. Pallets to keep all drums directly off the poly sheeting

1. Poly or other weather-proof tarp capable of preventing infiltration into the secondary containment area

1. Metal or fabric strapping capable of securing drums to each other and securing a tarp over the containment area

1. A sign in plain view stating the purpose of the area and contact information

1. An IDW spill control kit shall be kept on site at all times that includes:

5. A fire extinguisher

5. Spill pads

5. Nitrile gloves

5. Trash bags and paper towels

5. Forms - additional drum labels and inspection forms, pens, and markers

The process for filling and storing IDW drums is as follows:

1. All drums used for IDW must be new or reconditioned 55-gallon U.S. Department of Transportation-approved drums with open top.


SAP Worksheet #14—Summary of Project Tasks (continued)

1. Materials to be placed in the drums will include IDW generated soil, mud, or groundwater.

1. Drums may only be filled to approximately ¾ full to meet weight requirements for transport.

1. Any excess material will be cleaned from the side of the drum.

1. The cover of the drum will be secured to prevent any leakage from the drum should it be placed on its side.

1. The filled drum will be placed on a pallet within the secondary storage container.

1. Labels will be affixed to the drum in accordance to the relevant SOP in Appendix A.  The label will be affixed to the drum so that it is facing outward where it may be read by an inspector.  

1. Once the IDW operations have been completed for the day, a tarp will be placed over the drums and secured.  The tarp will be placed in a way that prevents any precipitation from collecting in the secondary containment area.

The process for inspecting the IDW storage area is as follows:

1. On a weekly basis, all aspects of the IDW storage area will be inspected.

1. The condition of the tarp, sidewalls, and poly sheeting will be inspected for any holes or breaks.  Any deficiencies will be corrected at the time of the inspection.

1. The drums will be inspected to ensure that no leaks or breaching of the drum has occurred or is imminent.  All labels will be inspected to ensure that they are still properly affixed to the drum and that the information on them is current.

1. The pallets will be inspected to ensure that there is no rotting or breakage on the wood.

1. The inspection sheet provided by the Base will be completed and kept with the IDW spill control kit.

1. Any deficiencies that cannot be corrected at the time of the inspection will be communicated to the Navy RPM, the Base Environmental Director, and/or the Base IDW Coordinator.

The process for characterizing, profiling, and removing the IDW from the Base is as follows:

1. CH2M HILL will conduct sampling of the IDW drums and the parameters for disposal will be determined based on the contracted receiving facility’s requirements.

1. Sampling results received by CH2M HILL will be forwarded to the IDW receiving facility, and a waste profile will be generated to make the determination regarding the material being considered hazardous or non-hazardous.

1. Sampling results and the waste profile will be forwarded to the Navy RPM for review.

1. [bookmark: _Toc296017436]Once the Navy approves of the profile, CH2M HILL will schedule a pick-up date and time. This will be coordinated with the Navy RPM to ensure that a Navy representative is present to sign the appropriate disposal forms.

Disposable equipment, including personal protective equipment, will be decontaminated in accordance with the relevant SOP in Appendix A and disposed of with normal facility trash. 

Surveying

The coordinates for all soil, waste (if encountered), sediment, and surface water samples, and DPT locations will be measured by CH2M HILL personnel using a field global positioning system (GPS) unit. 


SAP Worksheet #14—Summary of Project Tasks (continued)

The coordinates for all newly installed monitoring wells will be surveyed by a licensed surveyor both vertically and horizontally using the Virginia State Plane Coordinate System. The vertical elevation accuracy will be ± 0.01 foot, and the horizontal location will have an accuracy of ± 0.1 foot. Specifically, the elevation for each monitoring well will be established at the top of the monitoring well’s inner PVC casing (this elevation point will be designated by a permanent notch placed on the top of each well’s inner casing) and at ground surface. 

[bookmark: _Toc296017438]Quality Control 

All field work will be overseen by an FTL who is responsible for the QC of the investigation and making sure the proper SOPs are followed for each task. Summaries of daily field activities will be documented in a field log book; this log book will also detail sampling activities and information regarding boring logs, well construction, and well development. All QC samples are listed on Worksheet #20. 

Analytical and Validation Tasks

Sample analyses will be conducted by various laboratories as listed in Worksheet #30. The laboratory will maintain, test, inspect, and calibrate analytical instruments (Worksheets #24 and #25). The laboratory will process and prepare samples for analyses and will analyze all samples in the manner shown on Worksheets # 15 and #18. QC samples are described on Worksheet #28. SOPs for all laboratory analytical tasks are tabulated on Worksheet #23. 

Definitive analytical laboratory data will be validated before being used for risk assessment purposes and before use by the Navy. All screening data will be checked by the Project Chemist  before use. See Worksheets #35 and 36 for more information. 

[bookmark: _Toc296017440]Data Management and Review Tasks

The Navy CLEAN Data Management Plan (CH2M HILL, 2008) provides guidance for the following:

· Computerized and manual procedures for data generation through final use and storage and QC checks for error detection to ensure data integrity

· Guidance on data management steps such as data recording, data transformation, data reduction, data transfer and transmittal, data analysis, and data review 

· Procedures for data tracking, storage, archiving, retrieval, and security for both electronic and hardcopy data

The following are procedures for recording and correcting data:

· Field data will be recorded in field logbooks.

· Project Assessment and Audit: see Worksheets #31 and #32.

· Data Validation: see Worksheets #35 and #36.

· Data Usability Assessment: see Worksheet #37.
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SAP Worksheet #15-1—Reference Limits and Evaluation Table - Aqueous VOCs 

		Matrix: Surface Water 

Analytical Group: Target Compound List (TCL) VOCs

Sample Subset1: All Surface Water except Impoundment Area

All units are µg/L



		Analyte

		Chemical Abstracts Service (CAS) #

		Surface Water PALs2

		Project Quantitation Limit (QL) Goal3

		Laboratory Limits

		Laboratory Control Sample (LCS) and Matrix Spike (MS)/Matrix Spike Duplicate (MSD) Recovery Limits and RPD4(%)



		

		

		Marine Surface Water (SW) ESV

		Freshwater SW ESV

		Adjusted Tapwater RSL x 10 for SW

		

		

		



		

		

		

		

		

		

		LOQ

		LOD

		DL

		Lower Control Limit (LCL)

		Upper Control Limit (UCL)

		RPD



		1,1,1-TCA

		71-55-6

		312

		11

		7500

		5.5

		2.0

		1.0

		0.80

		65

		130

		30



		1,1,2,2-Tetrachloroethane

		79-34-5

		90.2

		610

		0.66

		0.33

		2.0

		1.0

		0.54

		65

		130

		



		1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113)

		76-13-1

		NC

		NC

		53000

		26500

		2.0

		1.0

		0.73

		47

		173

		



		1,1,2-TCA

		79-00-5

		550

		1200

		0.41

		0.205

		2.0

		1.0

		0.76

		75

		125

		



		1,1-DCA

		75-34-3

		NC

		47

		24

		12

		2.0

		1.0

		0.62

		70

		135

		



		1,1-DCE

		75-35-4

		2,240

		25

		260

		12.5

		2.0

		1.0

		0.94

		70

		130

		



		1,2,3-Trichlorobenzene

		87-61-6

		NC

		8

		5.2

		2.6

		2.0

		1.0

		0.86

		55

		140

		



		1,2,4-Trichlorobenzene

		120-82-1

		5.4

		110

		3.9

		1.95

		2.0

		1.0

		0.70

		65

		135

		



		1,2-Dibromo-3-chloropropane

		96-12-8

		NC

		NC

		0.0032

		0.0016

		10

		5.0

		0.96

		50

		130

		



		1,2-Dibromoethane

		106-93-4

		NC

		NC

		0.065

		0.0325

		2.0

		1.0

		0.78

		80

		120

		



		1,2-Dichlorobenzene

		95-50-1

		42

		14

		280

		7

		2.0

		1.0

		0.73

		70

		120

		



		1,2-DCA

		107-06-2

		1,130

		910

		1.5

		0.75

		2.0

		1.0

		0.63

		70

		130

		



		1,2-Dichloropropane

		78-87-5

		2,400

		525

		3.8

		1.9

		2.0

		1.0

		0.80

		75

		125

		



		1,3-Dichlorobenzene

		541-73-1

		28.5

		71

		NC

		14.25

		2.0

		1.0

		0.77

		75

		125

		



		1,4-Dichlorobenzene

		106-46-7

		19.9

		15

		4.2

		2.1

		2.0

		1.0

		0.76

		75

		125

		



		2-Butanone

		78-93-3

		NC

		14000

		4900

		2450

		25

		12

		4.5

		30

		150

		



		2-Hexanone

		591-78-6

		NC

		99

		34

		17

		5.0

		2.5

		1.4

		55

		130

		



		4-Methyl-2-pentanone

		108-10-1

		123,000

		170

		1000

		85

		5.0

		2.5

		0.79

		60

		135

		



		Acetone

		67-64-1

		564,000

		1500

		12000

		750

		25

		12

		1.8

		40

		140

		



		Benzene

		71-43-2

		110

		130

		3.9

		1.95

		2.0

		1.0

		0.71

		80

		120

		



		Bromochloromethane

		74-97-5

		NC

		NC

		83

		41.5

		2.0

		1.0

		0.94

		65

		130

		



		Bromodichloromethane

		75-27-4

		NC

		NC

		1.2

		0.6

		2.0

		1.0

		0.52

		75

		120

		



		Bromoform

		75-25-2

		640

		320

		79

		39.5

		2.0

		1.0

		0.75

		70

		130

		



		Bromomethane

		74-83-9

		120

		110

		7

		3.5

		2.0

		1.0

		0.95

		30

		145

		



		Carbon disulfide

		75-15-0

		NC

		0.92

		720

		0.46

		10

		5.0

		2.6

		35

		160

		



		Carbon tetrachloride

		56-23-5

		1,500

		240

		3.9

		1.95

		2.0

		1.0

		0.94

		65

		140

		



		Chlorobenzene

		108-90-7

		25

		64

		72

		12.5

		2.0

		1.0

		0.72

		80

		120

		



		Chloroethane

		75-00-3

		NC

		NC

		21000

		10500

		2.0

		1.0

		0.98

		60

		135

		



		Chloroform

		67-66-3

		815

		28

		1.9

		0.95

		2.0

		1.0

		0.80

		65

		135

		



		Chloromethane

		74-87-3

		2,700

		5500

		190

		95

		2.0

		1.0

		0.82

		40

		125

		



		cis-1,2-DCE

		156-59-2

		680

		590

		28

		14

		2.0

		1.0

		0.53

		70

		125

		





SAP Worksheet #15-1—Reference Limits and Evaluation Table - Aqueous VOCs (continued)

		Matrix: Surface Water 

Analytical Group: Target Compound List (TCL) VOCs

Sample Subset1: All Surface Water except Impoundment Area

All units are µg/L



		Analyte

		Chemical Abstracts Service (CAS) #

		Surface Water PALs2

		Project Quantitation Limit (QL) Goal3

		Laboratory Limits

		Laboratory Control Sample (LCS) and Matrix Spike (MS)/Matrix Spike Duplicate (MSD) Recovery Limits and RPD4(%)



		

		

		Marine Surface Water (SW) ESV

		Freshwater SW ESV

		Adjusted Tapwater RSL x 10 for SW

		

		

		



		

		

		

		

		

		

		LOQ

		LOD

		DL

		Lower Control Limit (LCL)

		Upper Control Limit (UCL)

		RPD



		cis-1,3-Dichloropropene

		10061-01-5

		7.9

		24.4

		4.1

		2.05

		2.0

		1.0

		0.59

		70

		130

		



		Cyclohexane

		110-82-7

		NC

		NC

		13000

		6500

		2.0

		1.0

		0.93

		45

		147

		



		Dibromochloromethane

		124-48-1

		NC

		NC

		1.5

		0.75

		2.0

		1.0

		0.44

		60

		135

		



		Dichlorodifluoromethane (Freon-12)

		75-71-8

		NC

		NC

		190

		95

		2.0

		1.0

		0.74

		30

		155

		



		Ethylbenzene

		100-41-4

		25

		290

		13

		6.5

		2.0

		1.0

		0.69

		75

		125

		



		Isopropylbenzene

		98-82-8

		NC

		2.6

		390

		1.3

		2.0

		1.0

		0.67

		75

		125

		



		m- and p-Xylene

		m&pXYLENE

		19

		13

		190

		6.5

		4.0

		2.0

		1.3

		75

		130

		



		Methyl acetate

		79-20-9

		NC

		NC

		16000

		8000

		2.0

		1.0

		0.95

		24

		129

		



		Methylcyclohexane

		108-87-2

		NC

		NC

		NC

		Lab LOD

		2.0

		1.0

		0.64

		55

		121

		



		Methylene chloride

		75-09-2

		2,560

		2200

		84

		42

		10

		5.0

		0.71

		55

		140

		



		Methyl-tert-butyl ether (MTBE)

		1634-04-4

		5,000

		11070

		120

		60

		2.0

		1.0

		0.60

		65

		125

		



		o-Xylene

		95-47-6

		19

		13

		190

		6.5

		2.0

		1.0

		0.53

		80

		120

		



		Styrene

		100-42-5

		910

		72

		1100

		36

		2.0

		1.0

		0.61

		65

		135

		



		PCE

		127-18-4

		45

		98

		35

		17.5

		2.0

		1.0

		0.76

		45

		150

		



		Toluene

		108-88-3

		215

		9.8

		860

		4.9

		2.0

		1.0

		0.72

		75

		120

		



		trans-1,2-DCE

		156-60-5

		680

		590

		86

		43

		2.0

		1.0

		0.73

		60

		140

		



		trans-1,3-Dichloropropene

		10061-02-6

		7.9

		24.4

		4.1

		2.05

		2.0

		1.0

		0.73

		55

		140

		



		TCE

		79-01-6

		1,940

		47

		2.6

		1.3

		2.0

		1.0

		0.89

		70

		125

		



		Trichlorofluoromethane (Freon-11)

		75-69-4

		NC

		NC

		1100

		550

		2.0

		1.0

		0.94

		60

		145

		



		Vinyl chloride

		75-01-4

		NC

		930

		0.15

		0.075

		2.0

		1.0

		0.71

		50

		145

		



		Notes:



		1	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.

2	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 2012.



		3	Project QL goals are equal to half of the minimum applicable PAL.



		4	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.



		NC indicates that there is no criterion for an analyte.



		Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.








[bookmark: _Toc358725366][bookmark: _Toc358725896]SAP Worksheet #15-2—Reference Limits and Evaluation Table - Aqueous Select VOCs

		Matrix: Groundwater, Surface Water 

Analytical Group: Select VOCs

Sample Subset1: All Groundwater, Impoundment Area Surface Water

All units are µg/L



		Analyte

		CAS #

		Groundwater PALs2

		Surface Water PALs2

		Project QL Goal3

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD4(%)



		

		

		Adjusted Tapwater RSL

		MCL

		Marine SW ESV

		Freshwater SW ESV

		Adjusted Tapwater RSL x 10 for SW

		

		

		



		

		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		1,1,1-TCA

		71-55-6

		750

		200

		312

		11

		7500

		5.5

		2.0

		1.0

		0.80

		65

		130

		30



		1,1-DCA

		75-34-3

		2.4

		NC

		NC

		47

		24

		1.2

		2.0

		1.0

		0.62

		70

		135

		



		cis-1,2-DCE

		156-59-2

		2.8

		70

		680

		590

		28

		1.4

		2.0

		1.0

		0.53

		70

		125

		



		PCE

		127-18-4

		3.5

		5

		45

		98

		35

		1.75

		2.0

		1.0

		0.76

		45

		150

		



		TCE

		79-01-6

		0.26

		5

		1940

		47

		2.6

		0.13

		2.0

		1.0

		0.89

		70

		125

		



		Vinyl chloride

		75-01-4

		0.015

		2

		NC

		930

		0.15

		0.0075

		2.0

		1.0

		0.71

		50

		145

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.



		2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.



		3 	Project QL goals are equal to half of the minimum applicable PAL.



		4 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.



		NC indicates that there is no criterion for an analyte.



		Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.



		

		

		

		

		

		

		

		

		

		

		

		

		

		










[bookmark: _Toc358725367][bookmark: _Toc358725897]SAP Worksheet #15-3—Reference Limits and Evaluation Table – Aqueous 1,4-Dioxane

		Matrix: Groundwater, Surface Water 

Analytical Group: VOCs (1,4-dioxane)

Sample Subset1: All Groundwater except DPT, all surface water

All units are µg/L



		Analyte

		CAS #

		Groundwater PALs2

		Surface Water PALs2

		Project QL Goal3

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD4(%)



		

		

		Adjusted Tapwater RSL

		MCL

		Marine SW ESV

		Freshwater SW ESV

		Adjusted Tapwater RSL x 10 for SW

		

		

		



		

		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		1,4-Dioxane

		123-91-1

		0.67

		NC

		NC

		22000

		6.7

		0.335

		3

		3

		1.2

		70

		130

		30



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analyses.



		2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.



		3 	Project QL goals are equal to half of the minimum applicable PAL.



		4 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.



		NC indicates that there is no criterion for an analyte.
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[bookmark: _Toc358725368][bookmark: _Toc358725898]SAP Worksheet #15-4—Reference Limits and Evaluation Table - Aqueous SVOCs

		Matrix: Surface Water 

Analytical Group: SVOCs

Sample Subset1:All Surface Water except Impoundment Area

All units are µg/L



		Analyte

		CAS #

		SW-846 8270D Method

		Surface Water PALs2

		Project QL Goal3

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD4(%)



		

		

		

		Marine SW ESV

		Freshwater SW ESV

		Adjusted Tapwater RSL x 10 for SW

		

		

		



		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		1,1-Biphenyl

		92-52-4

		Full Scan

		NC

		14

		0.83

		0.415

		10

		9.0

		7.0

		46

		83

		30



		1,2,4,5-Tetrachlorobenzene

		95-94-3

		Full Scan

		129

		3

		1.2

		0.6

		10

		6.0

		3.2

		24

		69

		



		2,2'-Oxybis(1-chloropropane)

		108-60-1

		Full Scan

		NC

		NC

		3.1

		1.55

		10

		6.0

		3.1

		25

		130

		



		2,3,4,6-Tetrachlorophenol

		58-90-2

		Full Scan

		44

		1.2

		170

		0.6

		10

		6.0

		4.7

		61

		94

		



		2,4,5-Trichlorophenol

		95-95-4

		Full Scan

		12

		63

		890

		2.45

		10

		6.0

		3.6

		50

		110

		



		2,4,6-Trichlorophenol

		88-06-2

		Full Scan

		61

		4.9

		9

		5.5

		10

		6.0

		3.7

		50

		115

		



		2,4-Dichlorophenol

		120-83-2

		Full Scan

		NC

		11

		35

		50

		10

		6.0

		3.3

		50

		105

		



		2,4-Dimethylphenol

		105-67-9

		Full Scan

		NC

		100

		270

		9.5

		10

		6.0

		2.7

		30

		110

		



		2,4-Dinitrophenol

		51-28-5

		Full Scan

		48.5

		19

		30

		1

		10

		6.0

		5.2

		15

		140

		



		2,4-DNT

		121-14-2

		Full Scan

		480

		44

		2

		7.5

		10

		6.0

		2.8

		50

		120

		



		2,6-DNT

		606-20-2

		Full Scan

		1000

		81

		0.4215

		0.212.45

		10

		3.0

		2.7

		50

		115

		



		2-Chloronaphthalene

		91-58-7

		Full Scan

		NC

		0.4

		550

		0.2

		10

		3.0

		3.0

		50

		105

		



		2-Chlorophenol

		95-57-8

		Full Scan

		265

		24

		71

		12

		10

		6.0

		2.8

		35

		105

		



		2-Methylnaphthalene

		91-57-6

		Selected Ion Monitoring (SIM)

		NC

		330

		27

		13.5

		0.10

		0.080

		0.046

		40

		130

		



		2-Methylphenol

		95-48-7

		Full Scan

		1,020

		13

		720

		6.5

		10

		3.0

		2.3

		45

		105

		



		2-Nitroaniline

		88-74-4

		Full Scan

		NC

		NC

		150

		75

		10

		3.0

		2.8

		40

		110

		



		2-Nitrophenol

		88-75-5

		Full Scan

		2,940

		1920

		NC71

		35.5960

		10

		6.0

		3.1

		50

		115

		



		3,3'-Dichlorobenzidine

		91-94-1

		Full Scan

		73

		4.5

		1.1

		0.55

		10

		6.0

		3.2

		40

		115

		



		3- and 4-Methylphenol

		m&pCRESOL

		Full Scan

		NC

		543

		7201400

		271.5

		10

		6.0

		4.5

		50

		110

		



		3-Nitroaniline

		99-09-2

		Full Scan

		NC

		NC

		NC

		Lab LOD

		10

		3.0

		2.8

		30

		110

		



		4,6-Dinitro-2-methylphenol

		534-52-1

		Full Scan

		NC

		2.3

		1.2

		0.6

		10

		6.0

		6.0

		20

		110

		



		4-Bromophenyl-phenylether

		101-55-3

		Full Scan

		NC

		1.5

		NC

		0.75

		10

		6.0

		3.3

		20

		125

		



		4-Chloro-3-methylphenol

		59-50-7

		Full Scan

		NC

		0.3

		1100

		0.15

		10

		6.0

		2.6

		50

		115

		



		4-Chloroaniline

		106-47-8

		Full Scan

		NC

		232

		3.2

		1.6

		10

		6.0

		2.7

		45

		110

		



		4-Chlorophenyl-phenylether

		7005-72-3

		Full Scan

		NC

		NC

		NC27

		Lab LOD13.5

		10

		6.0

		3.2

		15

		110

		



		4-Nitroaniline

		100-01-6

		Full Scan

		NC

		NC

		33

		16.5

		10

		3.0

		2.7

		35

		120

		



		4-Nitrophenol

		100-02-7

		Full Scan

		71.7

		300

		NC1.2

		0.635.85

		10

		3.0

		2.3

		0

		125

		





SAP Worksheet #15-4—Reference Limits and Evaluation Table - Aqueous SVOCs (continued)

		Matrix: Surface Water 

Analytical Group: SVOCs

Sample Subset1:All Surface Water except Impoundment Area

All units are µg/L



		Analyte

		CAS #

		SW-846 8270D Method

		Surface Water PALs2

		Project QL Goal3

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD4(%)



		

		

		

		Marine SW ESV

		Freshwater SW ESV

		Adjusted Tapwater RSL x 10 for SW

		

		

		



		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		Acenaphthene

		83-32-9

		SIM

		40

		23

		400

		11.5

		0.10

		0.080

		0.049

		45

		110

		



		Acenaphthylene

		208-96-8

		SIM

		NC

		4840

		400

		200

		0.10

		0.080

		0.052

		50

		105

		



		Acetophenone

		98-86-2

		Full Scan

		NC

		NC

		1500

		750

		10

		3.0

		3.0

		41

		92

		



		Anthracene

		120-12-7

		SIM

		0.18

		0.73

		1300

		0.09

		0.10

		0.080

		0.044

		55

		110

		



		Atrazine

		1912-24-9

		Full Scan

		10

		1.8

		2.6

		0.9

		10

		3.0

		2.9

		47

		101

		



		Benzaldehyde

		100-52-7

		Full Scan

		NC

		NC

		1500

		750

		10

		6.0

		5.4

		43

		87

		



		Benzo(a)anthracene

		56-55-3

		SIM

		NC

		0.027

		0.29

		0.0135

		0.10

		0.080

		0.058

		55

		110

		



		Benzo(a)pyrene

		50-32-8

		SIM

		NC

		0.014

		0.029

		0.007

		0.10

		0.080

		0.049

		55

		110

		



		Benzo(b)fluoranthene

		205-99-2

		SIM

		NC

		9.07

		0.29

		0.145

		0.10

		0.080

		0.051

		45

		120

		



		Benzo(g,h,i)perylene

		191-24-2

		SIM

		NC

		7.64

		NC87

		3.82

		0.10

		0.080

		0.063

		40

		125

		



		Benzo(k)fluoranthene

		207-08-9

		SIM

		NC

		9.07

		2.9

		1.45

		0.10

		0.080

		0.054

		45

		125

		



		bis(2-Chloroethoxy)methane

		111-91-1

		Full Scan

		NC

		NC

		46

		23

		10

		6.0

		2.7

		45

		105

		



		bis(2-Chloroethyl)ether

		111-44-4

		Full Scan

		NC

		1900

		0.12

		0.06

		10

		6.0

		3.2

		35

		110

		



		bis(2-Ethylhexyl)phthalate

		117-81-7

		Full Scan

		360

		32

		48

		16

		10

		6.0

		3.5

		40

		125

		



		Butylbenzylphthalate

		85-68-7

		Full Scan

		29.4

		19

		140

		9.5

		10

		3.0

		2.8

		45

		115

		



		Caprolactam

		105-60-2

		Full Scan

		NC

		NC

		7700

		3850

		10

		3.0

		2.7

		10

		51

		



		Carbazole

		86-74-8

		Full Scan

		NC

		NC

		NC

		0

		10

		3.0

		2.5

		50

		115

		



		Chrysene

		218-01-9

		SIM

		NC

		NC

		29

		14.5

		0.10

		0.080

		0.040

		55

		110

		



		Dibenz(a,h)anthracene

		53-70-3

		SIM

		NC

		NC

		0.029

		0.0145

		0.10

		0.080

		0.069

		40

		125

		



		Dibenzofuran

		132-64-9

		Full Scan

		65

		3.7

		5.8

		1.85

		10

		3.0

		2.8

		55

		105

		



		Diethylphthalate

		84-66-2

		Full Scan

		75.9

		270

		11000

		37.95

		10

		3.0

		3.0

		40

		120

		



		Dimethyl phthalate

		131-11-3

		Full Scan

		580

		330

		NC

		165

		10

		3.0

		2.9

		25

		125

		



		Di-n-butylphthalate

		84-74-2

		Full Scan

		3.4

		35

		670

		1.7

		10

		3.0

		2.7

		55

		115

		



		Di-n-octylphthalate

		117-84-0

		Full Scan

		NC

		22

		160190

		11

		10

		6.0

		3.4

		35

		135

		



		Fluoranthene

		206-44-0

		SIM

		11

		8.1

		630

		4.05

		0.10

		0.080

		0.054

		55

		115

		



		Fluorene

		86-73-7

		SIM

		NC

		3.9

		220

		1.95

		0.10

		0.080

		0.049

		50

		110

		



		Hexachlorobenzene

		118-74-1

		Full Scan

		NC

		3.68

		0.42

		0.21

		10

		3.0

		3.0

		50

		110

		



		Hexachlorobutadiene

		87-68-3

		Full Scan

		0.32

		1.3

		2.6

		0.16

		10

		6.0

		3.6

		25

		105

		





SAP Worksheet #15-4—Reference Limits and Evaluation Table - Aqueous SVOCs (continued)

		Matrix: Surface Water 

Analytical Group: SVOCs

Sample Subset1:All Surface Water except Impoundment Area

All units are µg/L



		Analyte

		CAS #

		SW-846 8270D Method

		Surface Water PALs2

		Project QL Goal3

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD4(%)



		

		

		

		Marine SW ESV

		Freshwater SW ESV

		Adjusted Tapwater RSL x 10 for SW

		

		

		



		Hexachlorocyclopentadiene

		77-47-4

		Full Scan

		0.07

		1.04

		22

		0.035

		10

		6.0

		3.8

		13

		120

		



		Hexachloroethane

		67-72-1

		Full Scan

		9.4

		12

		5.1

		2.55

		10

		3.0

		2.9

		30

		100

		



		Indeno(1,2,3-cd)pyrene

		193-39-5

		SIM

		NC

		4.31

		0.29

		0.145

		0.10

		0.080

		0.067

		45

		125

		



		Isophorone

		78-59-1

		Full Scan

		129

		1170

		670

		64.5

		10

		3.0

		2.9

		50

		110

		



		Naphthalene

		91-20-3

		SIM

		23.5

		12

		1.4

		0.7

		0.10

		0.080

		0.045

		40

		100

		



		Nitrobenzene (NB)

		98-95-3

		Full Scan

		66.8

		270

		1.2

		0.6

		10

		6.0

		3.1

		45

		110

		



		n-Nitroso-di-n-propylamine

		621-64-7

		Full Scan

		120

		NC

		0.093

		0.0465

		10

		6.0

		3.4

		35

		130

		



		N-nitrosodiphenylamine/Diphenylamine

		86-30-6

		Full Scan

		33,000

		210

		100

		50

		10

		6.0

		5.4

		50

		110

		



		Pentachlorophenol

		87-86-5

		Full Scan

		7.9

		1514.95

		0.35

		0.17

		10

		9.0

		6.3

		40

		115

		



		Phenanthrene

		85-01-8

		SIM

		8.3

		6.3

		NC1300

		3.15

		0.10

		0.080

		0.044

		50

		115

		



		Phenol

		108-95-2

		Full Scan

		58

		110

		4500

		29

		10

		3.0

		1.4

		0

		115

		



		Pyrene

		129-00-0

		SIM

		0.24

		0.025

		87

		0.0125

		0.10

		0.080

		0.053

		50

		130

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analyses.

		



		2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.

		



		3 	Project QL goals are equal to half of the minimum applicable PAL.

		



		4 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.

		



		NC indicates that there is no criterion for an analyte.

		



		Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.
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[bookmark: _Toc358725369][bookmark: _Toc358725899]SAP Worksheet #15-5—Reference Limits and Evaluation Table - Aqueous Pesticides/PCB

		Matrix: Surface Water

Analytical Group: Pesticides/PCBs

Sample Subset1: All Surface Water except Impoundment Area

All units are µg/L



		Analyte

		CAS #

		Surface Water PALs2

		Project QL Goal3

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD4(%)



		

		

		Marine SW ESV

		Freshwater SW ESV

		Adjusted Tapwater RSL x 10 for SW

		

		

		



		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		alpha-benzene hexachloride (BHC)

		319-84-6

		25

		2.2

		0.062

		0.031

		0.10

		0.050

		0.032

		60

		130

		30



		beta-BHC

		319-85-7

		25

		2.2

		0.22

		0.11

		0.10

		0.050

		0.040

		65

		125

		



		delta-BHC

		319-86-8

		25

		2.2

		0.22

		0.11

		0.10

		0.050

		0.043

		45

		135

		



		gamma-BHC (Lindane)

		58-89-9

		0.016

		0.08

		0.36

		0.008

		0.10

		0.050

		0.035

		25

		135

		



		Heptachlor

		76-44-8

		0.0036

		0.0069

		0.018

		0.0018

		0.10

		0.050

		0.038

		40

		130

		



		Aldrin

		309-00-2

		0.13

		0.3

		0.04

		0.02

		0.10

		0.050

		0.033

		25

		140

		



		Heptachlor epoxide

		1024-57-3

		0.0036

		0.0069

		0.033

		0.0018

		0.10

		0.050

		0.027

		60

		130

		



		Endosulfan I

		959-98-8

		0.0087

		0.056

		78

		0.00435

		0.10

		0.050

		0.027

		50

		110

		



		Dieldrin

		60-57-1

		0.11

		0.056

		0.015

		0.0075

		0.10

		0.050

		0.031

		60

		130

		



		4,4'-dichlorodiphenyldichloroethylene (DDE)

		72-55-9

		0.14

		0.013

		2

		0.0065

		0.10

		0.050

		0.023

		35

		140

		



		Endrin

		72-20-8

		0.01

		0.036

		1.7

		0.005

		0.10

		0.050

		0.026

		55

		135

		



		Endosulfan II

		33213-65-9

		0.0087

		0.056

		78

		0.00435

		0.10

		0.050

		0.027

		30

		130

		



		4,4'-dichlorodiphenyldichloroethane 

		72-54-8

		0.025

		0.011

		0.27

		0.0055

		0.10

		0.050

		0.023

		25

		150

		



		Endosulfan sulfate

		1031-07-8

		0.0087

		0.056

		78

		0.00435

		0.10

		0.050

		0.030

		55

		135

		



		4,4'-dichlorodiphenyltrichloroethane (DDT)

		50-29-3

		0.0065

		0.013

		2

		0.00325

		0.10

		0.050

		0.024

		45

		140

		



		Methoxychlor

		72-43-5

		0.03

		0.03

		27

		0.015

		0.10

		0.050

		0.024

		55

		150

		



		Endrin ketone

		53494-70-5

		0.01

		0.15

		1.7

		0.005

		0.10

		0.050

		0.027

		75

		125

		



		Endrin aldehyde

		7421-93-4

		0.01

		0.15

		1.7

		0.005

		0.10

		0.050

		0.039

		55

		135

		



		alpha-Chlordane

		5103-71-9

		0.004

		0.17

		1.9

		0.002

		0.10

		0.050

		0.027

		65

		125

		



		gamma-Chlordane

		5103-74-2

		0.004

		0.17

		1.9

		0.002

		0.10

		0.050

		0.038

		60

		125

		



		Toxaphene

		8001-35-2

		0.21

		0.011

		0.13

		0.0055

		1.3

		0.64

		0.32

		60

		140

		



		Aroclor-1016

		12674-11-2

		0.03

		0.14

		1.1

		0.015

		1.0

		0.50

		0.32

		40

		140

		



		Aroclor-1221

		11104-28-2

		0.03

		0.28

		0.04

		0.015

		1.0

		0.50

		0.46

		N/A

		N/A

		



		Aroclor-1232

		11141-16-5

		0.03

		0.58

		0.04

		0.015

		1.0

		0.50

		0.45

		N/A

		N/A

		



		Aroclor-1242

		53469-21-9

		0.03

		0.053

		0.34

		0.015

		1.0

		0.50

		0.49

		N/A

		N/A

		



		Aroclor-1248

		12672-29-6

		0.03

		0.081

		0.34

		0.015

		1.0

		0.50

		0.24

		N/A

		N/A

		



		Aroclor-1254

		11097-69-1

		0.03

		0.033

		0.31

		0.015

		1.0

		0.50

		0.46

		N/A

		N/A

		



		Aroclor-1260

		11096-82-5

		0.03

		0.14

		0.34

		0.015

		1.0

		0.50

		0.48

		60

		130

		



		Notes:



		1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analyses.

2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.



		3 	Project QL goals are equal to half of the minimum applicable PAL.



		4 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.



		N/A indicates that LCS criteria are N/A because the LCS will not be spiked with this Aroclor.



		Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.





[bookmark: _Toc358725370][bookmark: _Toc358725900]SAP Worksheet #15-6—Reference Limits and Evaluation Table – Aqueous Explosives

		Matrix: Surface Water

Analytical Group: TCL Explosives

Sample Subset1: All Surface Water except Impoundment Area

All units are µg/L



		Analyte

		CAS #

		Surface Water PALs2

		Project QL Goal3

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD4(%)



		

		

		Marine SW ESV

		Freshwater SW ESV

		Adjusted Tapwater RSL x 10 for SW

		

		

		



		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		HMX

		2691-41-0

		NC

		330

		780

		165

		0.32

		0.16

		0.08

		80

		115

		30



		RDX

		121-82-4

		5000

		186

		6.1

		3.05

		0.32

		0.16

		0.08

		50

		160

		



		1,3,5-TNB

		99-35-4

		15

		11

		460

		5.5

		0.32

		0.16

		0.08

		65

		140

		



		1,3-DNB

		99-65-0

		180

		17

		1.5

		0.75

		0.32

		0.16

		0.08

		45

		160

		



		Methyl-2,4,6-trinitrophenylnitramine (Tetryl)

		479-45-8

		8

		NC

		3161

		4

		0.32

		0.16

		0.08

		20

		175

		



		NB

		98-95-3

		66.8

		270

		1.2

		0.6

		0.32

		0.16

		0.08

		50

		140

		



		2,4,6-TNT

		118-96-7

		100

		93

		7.6

		3.8

		0.32

		0.16

		0.08

		50

		145

		



		4-Amino-2,6-DNT (4-Am-DNT)

		19406-51-0

		NC

		19

		30

		9.5

		0.32

		0.16

		0.08

		55

		155

		



		2-Amino-4,6-DNT (2-Am-DNT)

		35572-78-2

		NC

		19

		30

		9.5

		0.32

		0.16

		0.08

		50

		155

		



		2,4-DNT 

		121-14-2

		480

		44

		2

		1

		0.32

		0.16

		0.08

		60

		135

		



		2,6-DNT

		606-20-2

		1000

		81

		0.4215

		7.50.21

		0.32

		0.16

		0.08

		60

		135

		



		2-NT

		88-72-2

		NC

		3400

		2.7

		1.35

		0.32

		0.16

		0.08

		45

		135

		



		3-NT

		99-08-1

		NC

		750

		1.3

		0.65

		0.32

		0.16

		0.08

		50

		130

		



		4-NT

		99-99-0

		NC

		1900

		37

		18.5

		0.32

		0.16

		0.08

		50

		130

		



		3,5-Dinitroaniline

		618-87-1

		NC

		59

		NC

		29.5

		0.32

		0.16

		0.08

		60

		120

		



		Pentaerythritol tetranitrate (PETN)

		78-11-5

		NC

		85000

		30

		15

		0.8

		0.4

		0.2

		60

		120

		



		Nitroglycerin

		55-63-0

		NC

		138

		1.5

		0.75

		0.8

		0.4

		0.2

		60

		120

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.



		2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.



		3 	Project QL goals are equal to half of the minimum applicable PAL.



		4 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.



		NC indicates that there is no criterion for an analyte.



		



		

		

		

		

		

		

		

		

		

		

		

		

		

		








[bookmark: _Toc358725371][bookmark: _Toc358725901]SAP Worksheet #15-7—Reference Limits and Evaluation Table - Aqueous Select Explosives

		Matrix: Groundwater, Surface Water 

Analytical Group: Select Explosives

Sample Subset1: All Groundwater, Impoundment Area Surface Water

All units are µg/L



		Analyte

		CAS #

		Groundwater PALs2

		Surface Water PALs2

		Project QL Goal3

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD4(%)



		

		

		Adjusted Tapwater RSL

		MCL

		Marine SW ESV

		Freshwater SW ESV

		Adjusted Tapwater RSL x 10 for SW

		

		

		



		

		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		HMX

		2691-41-0

		78

		NC

		NC

		330

		780

		39

		0.32

		0.16

		0.08

		80

		115

		



		RDX

		121-82-4

		0.61

		NC

		5000

		186

		6.1

		0.305

		0.32

		0.16

		0.08

		50

		160

		30



		1,3,5-TNB

		99-35-4

		46

		NC

		15

		11

		460

		5.5

		0.32

		0.16

		0.08

		65

		140

		



		1,3-DNB

		99-65-0

		0.15

		NC

		180

		17

		1.5

		0.075

		0.32

		0.16

		0.08

		45

		160

		



		2,4,6-TNT

		118-96-7

		0.76

		NC

		100

		93

		7.6

		0.38

		0.32

		0.16

		0.08

		50

		145

		



		2,6-DNT

		606-20-2

		0.0421.5

		NC

		1000

		81

		0.4215

		0.750.021

		0.32

		0.16

		0.08

		60

		135

		



		4-Amino-2,6-DNT (4-Am-DNT)

		19406-51-0

		3

		NC

		NC

		19

		30

		1.5

		0.32

		0.16

		0.08

		55

		155

		



		2-Amino-4,6-DNT (2-Am-DNT)

		35572-78-2

		3

		NC

		NC

		19

		30

		1.5

		0.32

		0.16

		0.08

		50

		155

		



		2,4-DNT

		121-14-2

		0.2

		NC

		480

		44

		2

		0.1

		0.32

		0.16

		0.08

		60

		135

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.



		2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.



		3 	Project QL goals are equal to half of the minimum applicable PAL.



		4 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.



		NC indicates that there is no criterion for an analyte.



		Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.



		

		

		

		

		

		

		

		

		

		

		

		

		

		








[bookmark: _Toc358725372][bookmark: _Toc358725902]SAP Worksheet #15-8—Reference Limits and Evaluation Table - Aqueous Total Metals

		Matrix: Surface Water 

Analytical Group: Target Analyte List (TAL) Total Metals

Sample Subset1: All Surface Water except Impoundment Area

All units are µg/L



		Analyte5

		CAS #

		Surface Water PALs2

		Project 
QL Goal3

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD4(%)



		

		

		Marine 
SW ESV

		Freshwater 
SW ESV

		Adjusted Tapwater RSL x 10 for SW

		

		

		



		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		Aluminum

		7429-90-5

		NC

		87

		16000

		43.5

		50.0

		25.0

		6.80

		80

		120

		20



		Antimony

		7440-36-0

		500

		30

		6

		3

		2.00

		0.440

		0.110

		

		

		



		Arsenic

		7440-38-2

		36

		150

		0.45

		0.225

		20.0

		10.0

		0.610

		

		

		



		Barium

		7440-39-3

		200

		4

		2900

		2

		10.0

		8.00

		2.00

		

		

		



		Beryllium

		7440-41-7

		100

		0.66

		16

		0.33

		0.740

		0.370

		0.0940

		

		

		



		Cadmium

		7440-43-9

		8.85

		0.27

		6.9

		0.135

		8.00

		4.00

		0.110

		

		

		



		Calcium

		7440-70-2

		NC

		NC

		NC

		Lab LOD

		2400

		1200

		36.0

		

		

		



		Chromium

		7440-47-3

		50.4

		11.4

		0.31

		0.155

		6.00

		3.00

		0.450

		

		

		



		Cobalt

		7440-48-4

		NC

		23

		4.7

		2.35

		1.00

		0.840

		0.210

		

		

		



		Copper

		7440-50-8

		3.73

		9.33289076

		620

		1.865

		1.00

		0.880

		0.220

		

		

		



		Iron

		7439-89-6

		NC

		1000

		11000

		500

		30.0

		15.0

		3.80

		

		

		



		Lead

		7439-92-1

		8.52

		3.1815918

		15

		1.5907959

		1.20

		0.600

		0.160

		

		

		



		Magnesium

		7439-95-4

		NC

		NC

		NC

		Lab LOD

		240

		120

		30.0

		

		

		



		Manganese

		7439-96-5

		100

		120

		320

		50

		2.56

		1.28

		0.320

		

		

		



		Mercury

		7439-97-6

		1.11

		0.91

		4.3

		0.455

		0.200

		0.0690

		0.0230

		

		

		



		Nickel

		7440-02-0

		8.28

		52.2163028

		300

		4.14

		2.40

		1.20

		0.320

		

		

		



		Potassium

		7440-09-7

		NC

		NC

		NC

		Lab LOD

		3500

		1750

		48.0

		

		

		



		Selenium

		7782-49-2

		71.1

		5

		78

		2.5

		5.20

		2.60

		0.650

		

		

		



		Silver

		7440-22-4

		0.23

		0.36

		71

		0.115

		0.240

		0.120

		0.0290

		

		

		



		Sodium

		7440-23-5

		NC

		NC

		NC

		Lab LOD

		240

		120

		32.0

		

		

		



		Thallium

		7440-28-0

		21.3

		12

		0.16

		0.08

		0.460

		0.230

		0.0580

		

		

		



		Vanadium

		7440-62-2

		50

		20

		6378

		10

		1.00

		0.800

		0.200

		

		

		



		Zinc

		7440-66-6

		85.6

		12019.81642

		4700

		42.8

		12.0

		6.00

		1.60

		

		

		



		Cyanide

		57-12-5

		1

		5.2

		1.4

		0.5

		10

		10

		3

		85

		115

		20



		Amenable cyanide

		AMENABLECN

		1

		NC

		1.4

		0.5

		10

		10

		3

		0

		10

		20



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.



		2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.



		3 	Project QL goals are equal to half of the minimum applicable PAL.



		4 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.

5 For ecological screening, both total and amenable cyanide are included. 



		NC indicates that there is no criterion for an analyte.



		Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.





[bookmark: _Toc358725373][bookmark: _Toc358725903]SAP Worksheet #15-9—Reference Limits and Evaluation Table - Aqueous Select Total Metals

		Matrix: Groundwater, Surface Water 

Analytical Group: Select Total Metals

Sample Subset1: All Groundwater, Impoundment Area Surface Water

All units are µg/L



		Analyte

		CAS #

		Groundwater PALs2

		Surface Water PALs2

		Project QL Goal3

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD4(%)



		

		

		Adjusted Tapwater RSL

		MCL

		Marine SW ESV

		Freshwater SW ESV

		Adjusted Tapwater RSL x 10 for SW

		

		

		



		

		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		Aluminum

		7429-90-5

		1600

		NC

		NC

		87

		16000

		43.5

		50.0

		25.0

		6.80

		80

		120

		20



		Antimony

		7440-36-0

		0.6

		6

		500

		30

		6

		0.3

		2.00

		0.440

		0.110

		

		

		



		Arsenic

		7440-38-2

		0.045

		10

		36

		150

		0.45

		0.0225

		20.0

		10.0

		0.610

		

		

		



		Beryllium

		7440-41-7

		1.6

		4

		100

		0.66

		16

		0.33

		0.74

		0.37

		0.094

		

		

		



		Cadmium

		7440-43-9

		0.69

		5

		8.85

		0.27

		6.9

		0.135

		8.00

		4.00

		0.110

		

		

		



		Chromium

		7440-47-3

		0.031

		100

		50.4

		11.4

		0.31

		0.0155

		6.00

		3.00

		0.450

		

		

		



		Cobalt

		7440-48-4

		0.47

		NC

		NC

		23

		4.7

		0.235

		1.00

		0.840

		0.210

		

		

		



		Copper

		7440-50-8

		62

		1300

		3.73

		9.33

		620

		1.865

		1.0

		0.88

		0.22

		

		

		



		Iron

		7439-89-6

		1100

		NC

		NC

		1000

		11000

		500

		30.0

		15.0

		3.80

		

		

		



		Lead

		7439-92-1

		15

		15

		8.52

		3.18

		15

		1.59

		1.20

		0.600

		0.160

		

		

		



		Manganese

		7439-96-5

		32

		NC

		100

		120

		320

		16

		2.56

		1.28

		0.320

		

		

		



		Mercury 4

		7439-97-6

		0.43

		2

		1.11

		0.91

		4.3

		0.215

		0.200

		0.0690

		0.0230

		

		

		



		Nickel

		7440-02-0

		30

		NC

		8.28

		52.216

		300

		4.14

		2.40

		1.20

		0.320

		

		

		



		Selenium

		7782-49-2

		7.8

		50

		71.1

		5

		78

		2.5

		5.20

		2.60

		0.650

		

		

		



		Silver

		7440-22-4

		7.1

		NC

		0.23

		0.36

		71

		0.115

		0.240

		0.120

		0.0290

		

		

		



		Vanadium

		7440-62-2

		6.37.8

		NC

		50

		20

		6378

		3.159

		1.00

		0.800

		0.200

		

		

		



		Zinc

		7440-66-6

		470

		NC

		85.6

		12019.82

		4700

		42.8

		12.0

		6.00

		1.60

		

		

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.



		2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.



		3 	Project QL goals are equal to half of the minimum applicable PAL.



		4 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.



		5 	Mercury will only be included for surface water samples.



		NC indicates that there is no criterion for an analyte.



		Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.



		

		

		

		

		

		

		

		

		

		

		

		

		

		








[bookmark: _Toc358725374][bookmark: _Toc358725904]SAP Worksheet #15-10—Reference Limits and Evaluation Table - Aqueous Dissolved Metals

		Matrix: Surface Water 

Analytical Group: TAL Dissolved Metals

Sample Subset1: All Surface Water except Impoundment Area

All units are µg/L



		Analyte

		CAS #

		Surface Water PALs2

		Project 
QL Goal3

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD4(%)



		

		

		Marine 
SW ESV

		Freshwater 
SW ESV

		Adjusted Tapwater RSL x 10 for SW

		

		

		



		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		Aluminum

		7429-90-5

		NC

		87

		16000

		43.5

		50.0

		25.0

		6.80

		80

		120

		20



		Antimony

		7440-36-0

		500

		30

		6

		3

		2.00

		0.440

		0.110

		

		

		



		Arsenic

		7440-38-2

		36

		150

		0.45

		0.225

		20.0

		10.0

		0.610

		

		

		



		Barium

		7440-39-3

		200

		4

		2900

		2

		10.0

		8.00

		2.00

		

		

		



		Beryllium

		7440-41-7

		100

		0.66

		16

		0.33

		0.740

		0.370

		0.0940

		

		

		



		Cadmium

		7440-43-9

		8.8

		0.25

		6.9

		0.125

		8.00

		4.00

		0.110

		

		

		



		Calcium

		7440-70-2

		NC

		NC

		NC

		Lab LOD

		2400

		1200

		36.0

		

		

		



		Chromium

		7440-47-3

		50

		11

		0.31

		0.155

		6.00

		3.00

		0.450

		

		

		



		Cobalt

		7440-48-4

		NC

		23

		4.7

		2.35

		1.00

		0.840

		0.210

		

		

		



		Copper

		7440-50-8

		3.1

		8.96

		620

		1.55

		1.00

		0.880

		0.220

		

		

		



		Iron

		7439-89-6

		NC

		1000

		11000

		500

		30.0

		15.0

		3.80

		

		

		



		Lead

		7439-92-1

		8.1

		2.52

		15

		1.26

		1.20

		0.600

		0.160

		

		

		



		Magnesium

		7439-95-4

		NC

		NC

		NC

		Lab LOD

		240

		120

		30.0

		

		

		



		Manganese

		7439-96-5

		100

		120

		320

		50

		2.56

		1.28

		0.320

		

		

		



		Mercury

		7439-97-6

		0.94

		0.77

		4.3

		0.385

		0.200

		0.0690

		0.0230

		

		

		



		Nickel

		7440-02-0

		8.2

		52.01

		300

		4.1

		2.40

		1.20

		0.320

		

		

		



		Potassium

		7440-09-7

		NC

		NC

		NC

		Lab LOD

		3500

		1750

		48.0

		

		

		



		Selenium

		7782-49-2

		71

		4.61

		78

		2.305

		5.20

		2.60

		0.650

		

		

		



		Silver

		7440-22-4

		0.23

		0.36

		71

		0.115

		0.240

		0.120

		0.0290

		

		

		



		Sodium

		7440-23-5

		NC

		NC

		NC

		Lab LOD

		240

		120

		32.0

		

		

		



		Thallium

		7440-28-0

		21.3

		12

		0.16

		0.08

		0.460

		0.230

		0.0580

		

		

		



		Vanadium

		7440-62-2

		50

		20

		6378

		10

		1.00

		0.800

		0.200

		

		

		



		Zinc

		7440-66-6

		81

		118.14

		4700

		40.5

		12.0

		6.00

		1.60

		

		

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.



		2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.



		3 	Project QL goals are equal to half of the minimum applicable PAL.



		4 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.



		NC indicates that there is no criterion for an analyte.



		Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.





[bookmark: _Toc358725375][bookmark: _Toc358725905]SAP Worksheet #15-11—Reference Limits and Evaluation Table - Aqueous Dissolved Select Metals

		Matrix: Groundwater, Surface Water 

Analytical Group: Select Dissolved Metals

Sample Subset1: All Groundwater, Impoundment Area Surface Water

All units are µg/L



		Analyte

		CAS #

		Groundwater PALs2

		Surface Water PALs2

		Project QL Goal3

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD4(%)



		

		

		Adjusted Tapwater RSL

		MCL

		Marine SW ESV

		Freshwater SW ESV

		Adjusted Tapwater RSL x 10 for SW

		

		

		



		

		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		Aluminum

		7429-90-5

		1600

		NC

		NC

		87

		16000

		43.5

		50.0

		25.0

		6.80

		

		

		



		Antimony

		7440-36-0

		0.6

		6

		500

		30

		6

		0.3

		2.00

		0.44

		0.11

		80

		120

		20



		Arsenic

		7440-38-2

		0.045

		10

		36

		150

		0.45

		0.0225

		20.0

		10.0

		0.610

		

		

		



		Beryllium

		7440-41-7

		1.6

		4

		100

		0.66

		16

		0.33

		0.74

		0.37

		0.094

		

		

		



		Cadmium

		7440-43-9

		0.69

		5

		8.8

		0.25

		6.9

		0.125

		8.00

		4.00

		0.110

		

		

		



		Chromium

		7440-47-3

		0.031

		100

		50

		11

		0.31

		0.0155

		6.00

		3.00

		0.450

		

		

		



		Cobalt

		7440-48-4

		0.47

		NC

		NC

		23

		4.7

		0.235

		1.00

		0.840

		0.210

		

		

		



		Copper

		7440-50-8

		62

		1300

		3.1

		8.96

		620

		1.55

		1.00

		0.880

		0.220

		

		

		



		Iron

		7439-89-6

		1100

		NC

		NC

		1000

		11000

		500

		50.0

		25.0

		21.0

		

		

		



		Lead

		7439-92-1

		15

		15

		8.1

		2.52

		15

		1.26

		1.20

		0.600

		0.160

		

		

		



		Manganese

		7439-96-5

		32

		NC

		100

		120

		320

		16

		20.0

		10.0

		0.370

		

		

		



		Mercury 5

		7439-97-6

		0.43

		2

		0.94

		0.77

		4.3

		0.215

		0.200

		0.0690

		0.0230

		

		

		



		Nickel

		7440-02-0

		30

		NC

		8.2

		52.01

		300

		4.1

		2.40

		1.20

		0.320

		

		

		



		Selenium

		7782-49-2

		7.8

		50

		71

		4.61

		78

		2.305

		5.20

		2.60

		0.650

		

		

		



		Silver

		7440-22-4

		7.1

		NC

		0.23

		0.36

		71

		0.115

		0.240

		0.120

		0.0290

		

		

		



		Vanadium

		7440-62-2

		6.37.8

		NC

		50

		20

		6378

		3.159

		1.00

		0.800

		0.200

		

		

		



		Zinc

		7440-66-6

		470

		NC

		81

		118.14

		4700

		40.5

		20.0

		10.0

		3.10

		

		

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.



		2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.



		3 	Project QL goals are equal to half of the minimum applicable PAL.



		4 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.



		5 	Mercury will only be included for surface water samples.



		NC indicates that there is no criterion for an analyte.



		Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.
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[bookmark: _Toc358725376][bookmark: _Toc358725906]SAP Worksheet #15-12—Reference Limits and Evaluation Table - Groundwater NAIPs

		Matrix: Groundwater

Analytical Group: Wet Chemistry (NAIPs)

All units are detailed as follows



		Analyte

		CAS #

		PILs1

		Units

		Project QL Goal2

		Laboratory Limits

		LCS and MS/MSD 
Recovery Limits and RPD3(%)



		

		

		

		

		

		

		



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		Alkalinity

		471-34-1

		> 50

		mg/L

		Lab LOD

		2.0

		2.0

		2.0

		90

		110

		10



		TOC

		TOC

		>20

		mg/L

		Lab LOD

		1.0

		0.66

		0.22

		85

		115

		21



		Nitrate

		14797-55-8

		evaluate by trend

		mg/L

		Lab LOD

		1.0

		0.21

		0.052

		90

		110

		10



		Nitrite

		14797-65-0

		

		mg/L

		Lab LOD

		0.10

		0.044

		0.035

		90

		110

		10



		Chloride

		16887-00-6

		

		mg/LL

		Lab LOD

		5.0

		1.2

		0.29

		90

		110

		10



		Sulfate

		14808-79-8

		<20

		mg/L

		Lab LOD

		5.0

		0.26

		0.07

		90

		110

		10



		Sulfide

		18496-25-8

		>1

		mg/L

		Lab LOD

		1.0

		1.0

		0.45

		86

		105

		20



		Methane

		74-82-8

		>500

		µg/L

		Lab LOD

		1.0

		0.964

		0.43

		74

		120

		18



		Ethane

		74-84-0

		NC

		µg/L

		Lab LOD

		2.0

		1.96

		0.2

		75

		123

		14



		Ethene

		74-85-1

		NC

		µg/L

		Lab LOD

		3.0

		2.71

		0.54

		72

		131

		12



		Notes:

1 	Refer to Worksheet #11 for specific ID of the data use for wet chemistry analytes.

2 	Project QL goals are equal to the laboratory LOD.

3 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.

NC indicates that there is no criterion for an analyte.








[bookmark: _Toc358725377][bookmark: _Toc358725907]SAP Worksheet #15-13—Reference Limits and Evaluation Table - Surface Water NAIPs

		Matrix: Surface Water

Analytical Group: Wet Chemistry (NAIPs)

All units are mg/L



		Analyte

		CAS #

		PILs1

		Project QL Goal2

		Laboratory Limits

		LCS and MS/MSD 
Recovery Limits and RPD3(%)



		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		Hardness

		HARDNESS

		75

		Lab LOD

		2.0

		2.0

		2.0

		90

		110

		10



		Notes:

		



		1 	Surface water ecological ESVs for some target analytes are dependent on the hardness of the media. Hardness data will be used to support the ERA.

		



		2 	Project QL goals are equal to the laboratory LOD.

		



		3 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.
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[bookmark: _Toc358725378][bookmark: _Toc358725908]SAP Worksheet #15-14—Reference Limits and Evaluation Table

		[bookmark: _Toc184004778][bookmark: _Toc184004889][bookmark: _Toc211851798][bookmark: _Toc235454666][bookmark: _Toc296017475]Matrix: Surface Soil, Subsurface Soil, Sediment

Analytical Group: TCL VOCs

Sample Subset1: Soil, Subsurface Soil, and all Sediment except Impoundment Area

All units are milligrams per kilogram (mg/kg)



		Analyte

		CAS #

		Soil PALs2,3

		Sediment PALs2,3

		Project QL Goal3,4

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD5(%)



		

		

		Soil ESV

		Adjusted Residential Soil RSL

		Marine Sediment (SD) ESV

		Freshwater SD ESV

		Adjusted Residential Soil RSL X 10 for SD

		

		

		



		

		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		1,1,1-TCA

		71-55-6

		1.025

		640

		0.856

		0.17

		640

		0.085

		0.002

		0.001

		0.0004

		70

		135

		30



		1,1,2,2-Tetrachloroethane

		79-34-5

		5

		0.56

		0.202

		0.94

		5.6

		0.101

		0.002

		0.001

		0.0003

		55

		130

		



		1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113)

		76-13-1

		NC

		910

		NC

		NC

		910

		455

		0.002

		0.001

		0.0006

		70

		130

		



		1,1,2-TCA

		79-00-5

		2

		0.16

		0.57

		1.2

		1.6

		0.08

		0.002

		0.001

		0.0006

		60

		125

		



		1,1-DCA

		75-34-3

		0.548

		3.3

		NC

		0.027

		33

		0.0135

		0.002

		0.001

		0.0006

		75

		125

		



		1,1-DCE

		75-35-4

		0.173

		24

		2.782

		0.031

		240

		0.0155

		0.002

		0.001

		0.0006

		65

		135

		



		1,2,3-Trichlorobenzene

		87-61-6

		1.15

		4.9

		NC

		0.858

		49

		0.429

		0.002

		0.001

		0.0009

		60

		135

		



		1,2,4-Trichlorobenzene

		120-82-1

		1.27

		6.2

		0.473

		9.2

		62

		0.2365

		0.002

		0.001

		0.0008

		65

		130

		



		1,2-Dibromo-3-chloropropane

		96-12-8

		NC

		0.0054

		NC

		NC

		0.054

		0.0027

		0.002

		0.001

		0.0006

		40

		135

		



		1,2-Dibromoethane

		106-93-4

		0.3

		0.034

		NC

		NC

		0.34

		0.017

		0.002

		0.001

		0.0003

		70

		125

		



		1,2-Dichlorobenzene

		95-50-1

		1

		190

		0.989

		0.34

		380

		0.17

		0.002

		0.001

		0.0004

		75

		120

		



		1,2-DCA

		107-06-2

		2.19

		0.43

		NC

		0.25

		4.3

		0.125

		0.002

		0.001

		0.0003

		70

		135

		



		1,2-Dichloropropane

		78-87-5

		38.8

		0.94

		NC

		NC

		9.4

		0.47

		0.002

		0.001

		0.0006

		70

		120

		



		1,3-Dichlorobenzene

		541-73-1

		1

		NC

		0.842

		1.7

		NC

		0.421

		0.002

		0.001

		0.0005

		70

		125

		



		1,4-Dichlorobenzene

		106-46-7

		1.28

		2.4

		0.11

		0.35

		24

		0.055

		0.002

		0.001

		0.0004

		70

		125

		



		2-Butanone

		78-93-3

		NC

		2800

		NC

		0.27NC

		28000

		0.1351400

		0.005

		0.0025

		0.0018

		30

		160

		



		2-Hexanone

		591-78-6

		NC

		21

		NC

		NC

		210

		10.5

		0.005

		0.0025

		0.0009

		45

		145

		



		4-Methyl-2-pentanone

		108-10-1

		NC

		530

		NC

		0.033NC

		3400

		0.0165265

		0.005

		0.0025

		0.0014

		45

		145

		



		Acetone

		67-64-1

		NC

		6100

		NC

		NC

		61000

		3050

		0.025

		0.012

		0.0017

		20

		160

		



		Benzene

		71-43-2

		1.14

		1.1

		0.137

		0.057

		11

		0.0285

		0.002

		0.001

		0.0004

		75

		125

		



		Bromochloromethane

		74-97-5

		NC

		16

		NC

		NC

		160

		8

		0.002

		0.001

		0.0004

		70

		125

		



		Bromodichloromethane

		75-27-4

		NC

		0.27

		NC

		NC

		2.7

		0.135

		0.002

		0.001

		0.0004

		70

		130

		



		Bromoform

		75-25-2

		0.3

		62

		1.308

		0.65

		620

		0.15

		0.002

		0.001

		0.0003

		55

		135

		



		Bromomethane

		74-83-9

		NC

		0.73

		NC

		NC

		7.3

		0.365

		0.002

		0.001

		0.0009

		30

		160

		



		Carbon disulfide

		75-15-0

		NC

		82

		NC

		0.00085

		740

		0.000425

		0.01

		0.005

		0.0021

		45

		160

		



		Carbon tetrachloride

		56-23-5

		3.4

		0.61

		7.244

		1.2

		6.1

		0.305

		0.002

		0.001

		0.0006

		65

		135

		



		Chlorobenzene

		108-90-7

		2.4

		29

		0.162

		0.82

		290

		0.081

		0.002

		0.001

		0.0005

		75

		125

		



		Chloroethane

		75-00-3

		5

		1500

		NC

		NC

		2100

		2.5

		0.002

		0.001

		0.0005

		40

		155

		






SAP Worksheet #15-14—Reference Limits and Evaluation Table (continued)

		Matrix: Surface Soil, Subsurface Soil, Sediment

Analytical Group: TCL VOCs

Sample Subset1: Soil, Subsurface Soil, and all Sediment except Impoundment Area

All units are mg/kg



		Analyte

		CAS #

		Soil PALs2,3

		Sediment PALs2,3

		Project QL Goal3,4

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD5(%)



		

		

		Soil ESV

		Adjusted Residential Soil RSL

		Marine Sediment (SD) ESV

		Freshwater SD ESV

		Adjusted Residential Soil RSL X 10 for SD

		

		

		



		

		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		Chloroform

		67-66-3

		1.844

		0.29

		NC

		0.022

		2.9

		0.011

		0.002

		0.001

		0.0004

		70

		125

		



		Chloromethane

		74-87-3

		5

		12

		NC

		NC

		120

		2.5

		0.002

		0.001

		0.0006

		50

		130

		



		cis-1,2-DCE

		156-59-2

		0.447

		16

		NC

		0.4

		160

		0.2

		0.002

		0.001

		0.0005

		65

		125

		



		cis-1,3-Dichloropropene

		10061-01-5

		5

		1.7

		0.00731

		0.000051

		17

		0.0000255

		0.002

		0.001

		0.0003

		70

		125

		



		Cyclohexane

		110-82-7

		6

		120

		NC

		NC

		120

		3

		0.002

		0.001

		0.0005

		70

		130

		



		Dibromochloromethane

		124-48-1

		NC

		0.68

		NC

		NC

		6.8

		0.34

		0.002

		0.001

		0.0003

		65

		130

		



		Dichlorodifluoromethane (Freon-12)

		75-71-8

		NC

		9.4

		NC

		NC

		94

		4.7

		0.002

		0.001

		0.0006

		35

		135

		



		Ethylbenzene

		100-41-4

		1.815

		5.4

		0.305

		3.6

		54

		0.1525

		0.002

		0.001

		0.0006

		75

		125

		



		Isopropylbenzene

		98-82-8

		NC

		210

		NC

		0.086

		270

		0.043

		0.002

		0.001

		0.0005

		75

		130

		



		m- and p-Xylene

		m&pXYLENE

		1.3

		59

		NC

		0.16

		390

		0.08

		0.004

		0.002

		0.001

		80

		125

		



		Methyl acetate

		79-20-9

		NC

		7800

		NC

		NC

		29000

		3900

		0.01

		0.005

		0.0016

		70

		130

		



		Methylcyclohexane

		108-87-2

		NC

		NC

		NC

		NC

		NC

		Lab LOD

		0.002

		0.001

		0.0005

		70

		130

		



		Methylene chloride

		75-09-2

		1.25

		36

		NC

		0.37

		360

		0.185

		0.01

		0.005

		0.0007

		55

		140

		



		MTBE

		1634-04-4

		NC

		43

		NC

		NC

		430

		21.5

		0.002

		0.001

		0.0003

		58

		123

		



		o-Xylene

		95-47-6

		1.3

		69

		NC

		0.16

		430

		0.08

		0.002

		0.001

		0.0005

		75

		125

		



		Styrene

		100-42-5

		64

		630

		7.069

		0.559

		870

		0.2795

		0.002

		0.001

		0.0004

		75

		125

		



		PCE

		127-18-4

		0.179

		8.6

		0.057

		0.53

		86

		0.0285

		0.002

		0.001

		0.0005

		65

		140

		



		Toluene

		108-88-3

		40

		500

		1.086

		0.67

		820

		0.335

		0.002

		0.001

		0.0005

		70

		125

		



		trans-1,2-DCE

		156-60-5

		0.447

		15

		NC

		0.4

		150

		0.2

		0.002

		0.001

		0.0007

		65

		135

		



		trans-1,3-Dichloropropene

		10061-02-6

		5

		1.7

		0.00731

		0.000051

		17

		0.0000255

		0.002

		0.001

		0.0003

		65

		125

		



		TCE

		79-01-6

		0.5

		0.44

		0.041

		1.6

		4.4

		0.0205

		0.002

		0.001

		0.0005

		75

		125

		



		Trichlorofluoromethane (Freon-11)

		75-69-4

		NC

		79

		NC

		NC

		790

		39.5

		0.002

		0.001

		0.0005

		25

		185

		



		Vinyl chloride

		75-01-4

		0.412

		0.06

		NC

		0.278NC

		0.6

		0.03

		0.002

		0.001

		0.0004

		60

		125

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.

2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.

3 	PALs and Project QL Goals assume dry weight basis.

4 	Project QL goals are equal to half of the minimum applicable PAL.

5 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.

NC indicates that there is no criterion for an analyte.

Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.





[bookmark: _Toc358725379][bookmark: _Toc358725909]SAP Worksheet #15-15—Reference Limits and Evaluation Table

		Matrix: Sediment

Analytical Group: Select VOCs

Sample Subset1: Impoundment Area Sediment

All units are mg/kg



		Analyte

		CAS #

		Sediment PALs2,3

		Project QL Goal3,4

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD5(%)



		

		

		Marine SD ESV

		Freshwater SD ESV

		Adjusted Residential Soil RSL X 10 for SD

		

		

		



		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		1,1,1-TCA

		71-55-6

		0.856

		0.17

		640

		0.085

		0.002

		0.001

		0.0004

		70

		135

		30



		1,1-DCA

		75-34-3

		NC

		0.027

		33

		0.0135

		0.002

		0.001

		0.0006

		75

		125

		



		cis-1,2-DCE

		156-59-2

		NC

		0.4

		160

		0.2

		0.002

		0.001

		0.0005

		65

		125

		



		PCE

		127-18-4

		0.057

		0.53

		86

		0.0285

		0.002

		0.001

		0.0005

		65

		140

		



		TCE

		79-01-6

		0.041

		1.6

		4.4

		0.0205

		0.002

		0.001

		0.0005

		75

		125

		



		Vinyl chloride

		75-01-4

		NC

		NC

		0.6

		0.3

		0.002

		0.001

		0.0004

		60

		125

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.

2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.

3 	PALs and Project QL Goals assume dry weight basis.

4 	Project QL goals are equal to half of the minimum applicable PAL.

5 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.

NC indicates that there is no criterion for an analyte.
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[bookmark: _Toc358725380][bookmark: _Toc358725910]SAP Worksheet #15-16—Reference Limits and Evaluation Table

		Matrix: Soil, Subsurface Soil, Sediment

Analytical Group: SVOCs

Sample Subset1: Soil, Subsurface Soil, and all Sediment except Impoundment Area

All units are mg/kg



		Analyte

		CAS #

		SW-846 8270D Method

		Soil PALs2,3

		Sediment PALs2,3

		Project QL Goal3,4

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD5(%)



		

		

		

		Soil ESV

		Adjusted Residential Soil RSL

		Marine SD ESV

		Freshwater SD ESV

		Adjusted Residential Soil RSL X 10 for SD

		

		

		



		

		

		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		1,1-Biphenyl

		92-52-4

		Full Scan

		13.6

		5.1

		NC

		1.1

		51

		0.55

		0.33

		0.1

		0.095

		52

		100

		30



		1,2,4,5-Tetrachlorobenzene

		95-94-3

		Full Scan

		1

		1.8

		46.988

		1.093

		18

		0.5

		0.33

		0.1

		0.069

		59

		81

		



		2,2'-Oxybis(1-chloropropane)

		108-60-1

		Full Scan

		NC

		4.6

		NC

		NC

		46

		2.3

		0.33

		0.1

		0.082

		20

		115

		



		2,3,4,6-Tetrachlorophenol

		58-90-2

		Full Scan

		0.5

		180

		NC

		0.284

		1800

		0.142

		0.33

		0.2

		0.074

		18

		98

		



		2,4,5-Trichlorophenol

		95-95-4

		Full Scan

		1.35

		610

		0.819

		NC

		6100

		0.4095

		0.33

		0.1

		0.058

		50

		110

		



		2,4,6-Trichlorophenol

		88-06-2

		Full Scan

		0.58

		6.1

		2.647

		0.213

		61

		0.1065

		0.33

		0.1

		0.06

		45

		110

		



		2,4-Dichlorophenol

		120-83-2

		Full Scan

		0.5

		18

		NC

		0.117

		180

		0.0585

		0.33

		0.1

		0.071

		45

		110

		



		2,4-Dimethylphenol

		105-67-9

		Full Scan

		1

		120

		0.029

		NC

		1200

		0.0145

		0.33

		0.1

		0.074

		30

		105

		



		2,4-Dinitrophenol

		51-28-5

		Full Scan

		20

		12

		NC

		NC

		120

		6

		0.33

		0.3

		0.12

		15

		130

		



		2,4-DNT

		121-14-2

		Full Scan

		11

		1.6

		3.184

		0.0416

		16

		0.0208

		0.33

		0.1

		0.072

		50

		115

		



		2,6-DNT

		606-20-2

		Full Scan

		8.5

		0.336.1

		0.549

		NC

		3.361

		0.27450.165

		0.33

		0.1

		0.069

		50

		110

		



		2-Chloronaphthalene

		91-58-7

		Full Scan

		3.22 (low molecular weight [LMW]-PAH)

		630

		0.06 (LMW-PAH)

		0.09 (LMW-PAH)

		6300

		0.03

		0.33

		0.1

		0.065

		45

		105

		



		2-Chlorophenol

		95-57-8

		Full Scan

		0.5

		39

		0.344

		0.0312

		390

		0.0156

		0.33

		0.1

		0.082

		45

		105

		



		2-Methylnaphthalene

		91-57-6

		SIM

		3.22 (LMW-PAH)

		23

		0.07

		0.09 (LMW-PAH)

		230

		0.035

		0.033

		0.025

		0.021

		45

		105

		



		2-Methylphenol

		95-48-7

		Full Scan

		1

		310

		0.063

		NC

		3100

		0.0315

		0.33

		0.1

		0.07

		40

		105

		



		2-Nitroaniline

		88-74-4

		Full Scan

		NC

		61

		NC

		NC

		610

		30.5

		0.33

		0.1

		0.067

		45

		120

		



		2-Nitrophenol

		88-75-5

		Full Scan

		1

		NC39

		NC

		NC

		NC390

		0.5

		0.33

		0.1

		0.078

		40

		110

		



		3,3'-Dichlorobenzidine

		91-94-1

		Full Scan

		NC

		1.1

		2.06

		0.127

		11

		0.0635

		0.33

		0.1

		0.091

		10

		130

		



		3- and 4-Methylphenol

		m&pCRESOL

		Full Scan

		1

		310610

		0.67

		NC

		31006100

		0.335

		0.33

		0.2

		0.16

		40

		105

		



		3-Nitroaniline

		99-09-2

		Full Scan

		NC

		NC

		NC

		NC

		NC

		Lab LOD

		0.33

		0.1

		0.074

		25

		110

		



		4,6-Dinitro-2-methylphenol

		534-52-1

		Full Scan

		1

		0.49

		NC

		NC

		4.9

		0.245

		0.33

		0.3

		0.13

		30

		135

		



		4-Bromophenyl-phenylether

		101-55-3

		Full Scan

		NC

		NC

		NC

		1.3

		NC

		Lab LOD

		0.33

		0.1

		0.073

		45

		115

		



		4-Chloro-3-methylphenol

		59-50-7

		Full Scan

		0.5

		610

		NC

		NC

		6100

		0.25

		0.33

		0.1

		0.067

		45

		115

		



		4-Chloroaniline

		106-47-8

		Full Scan

		0.5

		2.4

		NC

		NC

		24

		0.25

		0.33

		0.1

		0.092

		10

		100

		



		4-Chlorophenyl-phenylether

		7005-72-3

		Full Scan

		NC

		NC31

		NC

		NC

		NC310

		Lab LOD15.5

		0.33

		0.1

		0.067

		45

		110

		



		4-Nitroaniline

		100-01-6

		Full Scan

		NC

		24

		NC

		NC

		240

		12

		0.33

		0.1

		0.082

		35

		115

		








SAP Worksheet #15-16—Reference Limits and Evaluation Table (continued)

		Matrix: Soil, Subsurface Soil, Sediment

Analytical Group: SVOCs

Sample Subset1: Soil, Subsurface Soil, and all Sediment except Impoundment Area

All units are mg/kg



		Analyte

		CAS #

		SW-846 8270D Method

		Soil PALs2,3

		Sediment PALs2,3

		Project QL Goal3,4

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD5(%)



		

		

		

		Soil ESV

		Adjusted Residential Soil RSL

		Marine SD ESV

		Freshwater SD ESV

		Adjusted Residential Soil RSL X 10 for SD

		

		

		



		

		

		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		4-Nitrophenol

		100-02-7

		Full Scan

		0.38

		NC4.8

		NC

		NC

		NC48

		0.19

		0.33

		0.1

		0.082

		15

		140

		



		Acenaphthene

		83-32-9

		SIM

		3.22 (LMW-PAH)

		340

		0.016

		0.29

		3400

		0.008

		0.033

		0.025

		0.022

		45

		110

		



		Acenaphthylene

		208-96-8

		SIM

		3.22 (LMW-PAH)

		340

		0.044

		0.16

		3400

		0.022

		0.033

		0.025

		0.019

		45

		105

		



		Acetophenone

		98-86-2

		Full Scan

		NC

		780

		NC

		NC

		2500

		390

		0.33

		0.1

		0.083

		52

		86

		



		Anthracene

		120-12-7

		SIM

		3.22 (LMW-PAH)

		1700

		0.0853

		0.0572

		17000

		0.0286

		0.033

		0.025

		0.014

		55

		105

		



		Atrazine

		1912-24-9

		Full Scan

		0.0119

		2.1

		NC

		0.00662

		21

		0.00331

		0.33

		0.1

		0.074

		45

		120

		



		Benzaldehyde

		100-52-7

		Full Scan

		NC

		780

		NC

		NC

		1200

		390

		0.33

		0.1

		0.099

		45

		99

		



		Benzo(a)anthracene

		56-55-3

		SIM

		2.0 (high molecular weight [HMW]-PAH)

		0.15

		0.261

		0.108

		1.5

		0.054

		0.033

		0.025

		0.0093

		50

		110

		



		Benzo(a)pyrene

		50-32-8

		SIM

		2.0 (HMW-PAH)

		0.015

		0.43

		0.15

		0.15

		0.0075

		0.033

		0.025

		0.0074

		50

		110

		



		Benzo(b)fluoranthene

		205-99-2

		SIM

		2.0 (HMW-PAH)

		0.15

		1.8

		0.24

		1.5

		0.075

		0.033

		0.025

		0.013

		45

		115

		



		Benzo(g,h,i)perylene

		191-24-2

		SIM

		2.0 (HMW-PAH)

		NC170

		0.67

		0.17

		NC1700

		0.085

		0.033

		0.025

		0.012

		40

		125

		



		Benzo(k)fluoranthene

		207-08-9

		SIM

		2.0 (HMW-PAH)

		1.5

		1.8

		0.24

		15

		0.12

		0.033

		0.025

		0.012

		45

		125

		



		bis(2-Chloroethoxy)methane

		111-91-1

		Full Scan

		NC

		18

		NC

		NC

		180

		9

		0.33

		0.1

		0.064

		45

		110

		



		bis(2-Chloroethyl)ether

		111-44-4

		Full Scan

		NC

		0.21

		NC

		NC

		2.1

		0.105

		0.33

		0.1

		0.092

		40

		105

		



		bis(2-Ethylhexyl)phthalate

		117-81-7

		Full Scan

		30

		35

		0.182

		0.75

		350

		0.091

		0.33

		0.1

		0.085

		45

		125

		



		Butylbenzylphthalate

		85-68-7

		Full Scan

		30

		260

		0.063

		11

		2600

		0.0315

		0.33

		0.1

		0.093

		50

		125

		



		Caprolactam

		105-60-2

		Full Scan

		NC

		3000100

		NC

		NC

		300001000

		1550

		0.33

		0.2

		0.1

		14

		125

		



		Carbazole

		86-74-8

		Full Scan

		NC

		NC

		NC

		0.140NC

		NC

		0.07Lab LOD

		0.33

		0.1

		0.068

		45

		115

		



		Chrysene

		218-01-9

		SIM

		2.0 (HMW-PAH)

		15

		0.384

		0.166

		150

		0.083

		0.033

		0.025

		0.012

		55

		110

		



		Dibenz(a,h)anthracene

		53-70-3

		SIM

		2.0 (HMW-PAH)

		0.015

		0.0634

		0.033

		0.15

		0.0075

		0.033

		0.025

		0.013

		40

		125

		



		Dibenzofuran

		132-64-9

		Full Scan

		NC

		7.8

		0.11

		5.1

		78

		0.055

		0.33

		0.1

		0.066

		50

		105

		



		Diethylphthalate

		84-66-2

		Full Scan

		26.8

		4900

		0.218

		0.63

		49000

		0.109

		0.33

		0.1

		0.075

		50

		115

		



		Dimethyl phthalate

		131-11-3

		Full Scan

		10.64

		NC

		0.53

		NC

		NC

		0.265

		0.33

		0.1

		0.062

		50

		110

		



		Di-n-butylphthalate

		84-74-2

		Full Scan

		40

		610

		0.058

		0.11

		6100

		0.029

		0.33

		0.1

		0.079

		55

		114

		



		Di-n-octylphthalate

		117-84-0

		Full Scan

		30

		6173

		0.061

		NC

		610730

		0.0305

		0.33

		0.1

		0.067

		40

		130

		



		Fluoranthene

		206-44-0

		SIM

		3.22 (LMW-PAH)

		230

		0.6

		0.423

		2300

		0.2115

		0.033

		0.025

		0.013

		55

		115

		



		Fluorene

		86-73-7

		SIM

		3.22 (LMW-PAH)

		230

		0.019

		0.0774

		2300

		0.0095

		0.033

		0.025

		0.021

		50

		110

		








SAP Worksheet #15-16—Reference Limits and Evaluation Table (continued)

		Matrix: Soil, Subsurface Soil, Sediment

Analytical Group: SVOCs

Sample Subset1: Soil, Subsurface Soil, and all Sediment except Impoundment Area

All units are mg/kg



		Analyte

		CAS #

		SW-846 8270D Method

		Soil PALs2,3

		Sediment PALs2,3

		Project QL Goal3,4

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD5(%)



		

		

		

		Soil ESV

		Adjusted Residential Soil RSL

		Marine SD ESV

		Freshwater SD ESV

		Adjusted Residential Soil RSL X 10 for SD

		

		

		



		

		

		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		Hexachlorobenzene

		118-74-1

		Full Scan

		1

		0.3

		0.0038

		0.02

		3

		0.0019

		0.33

		0.1

		0.081

		45

		120

		



		Hexachlorobutadiene

		87-68-3

		Full Scan

		NC

		6.1

		0.039

		0.55

		61

		0.0195

		0.33

		0.1

		0.08

		40

		115

		



		Hexachlorocyclopentadiene

		77-47-4

		Full Scan

		2

		37

		0.139

		NC

		370

		0.0695

		0.33

		0.1

		0.093

		24

		120

		



		Hexachloroethane

		67-72-1

		Full Scan

		NC

		4.3

		0.073

		1

		43

		0.0365

		0.33

		0.1

		0.074

		35

		110

		



		Indeno(1,2,3-cd)pyrene

		193-39-5

		SIM

		2.0 (HMW-PAH)

		0.15

		0.6

		0.2

		1.5

		0.075

		0.033

		0.025

		0.012

		40

		125

		



		Isophorone

		78-59-1

		Full Scan

		NC

		510

		NC

		NC

		5100

		255

		0.33

		0.1

		0.072

		45

		110

		



		Naphthalene

		91-20-3

		SIM

		3.22 (LMW-PAH)

		3.6

		0.16

		0.176

		36

		0.08

		0.033

		0.025

		0.023

		40

		105

		



		NB

		98-95-3

		Full Scan

		2.26

		4.8

		0.021

		1.779

		48

		0.0105

		0.33

		0.1

		0.079

		40

		115

		



		n-Nitroso-di-n-propylamine

		621-64-7

		Full Scan

		NC

		0.069

		NC

		NC

		0.69

		0.0345

		0.33

		0.1

		0.09

		40

		155

		



		N-nitrosodiphenylamine/Diphenylamine

		86-30-6

		Full Scan

		1.09

		99

		0.028

		2.684

		990

		0.014

		0.33

		0.2

		0.14

		50

		115

		



		Pentachlorophenol

		87-86-5

		Full Scan

		5

		0.89

		0.36

		0.504

		8.9

		0.18

		0.33

		0.3

		0.14

		25

		120

		



		Phenanthrene

		85-01-8

		SIM

		3.22 (LMW-PAH)

		NC1700

		0.24

		0.204

		NC17000

		0.102

		0.033

		0.025

		0.018

		50

		110

		



		Phenol

		108-95-2

		Full Scan

		1.88

		1800

		0.42

		0.048

		18000

		0.024

		0.33

		0.1

		0.076

		40

		100

		



		Pyrene

		129-00-0

		SIM

		2.0 (HMW-PAH)

		170

		0.665

		0.195

		1700

		0.0975

		0.033

		0.025

		0.012

		45

		125

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.

2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132. Soil and Sediment ESVs are also applicable for the sum of low-molecular-weight PAHs (LMW-PAH) and high-molecular-weight PAHs (HMW-PAH). In cases where the only ESV is the LMW-PAH or HMW-PAH total, the value shown in this table is the total divided by the number on analytes considered in that total. The criteria for the totals are 29 mg/kg (soil, LMW-PAH), 18 mg/kg (soil, HMW-PAH), 0.552 mg/kg (marine SD LMW-PAH), 1.7 mg/kg (marine SD HMW-PAH), 0.786 mg/kg (freshwater SD LMW-PAH), and 2.9 mg/kg (freshwater SD HMW-PAH). 

3 	PALs and Project QL Goals assume dry weight basis.

4 	Project QL goals are equal to half of the minimum applicable PAL.

5 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.

NC indicates that there is no criterion for an analyte.



		Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.
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[bookmark: _Toc358725381][bookmark: _Toc358725911]SAP Worksheet #15-17—Reference Limits and Evaluation Table

		Matrix: Sediment

Analytical Group: Select SVOCs (PAHs)

Sample Subset1: Impoundment Area Sediment

All units are mg/kg



		Analyte

		CAS #

		SW-846 8270D Method

		Sediment PALs2,3

		Project QL Goal3,4

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD5(%)



		

		

		

		Marine SD ESV

		Freshwater ESV

		Adjusted Residential Soil RSL X 10 for SD

		

		

		



		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		2-Methylnaphthalene

		91-57-6

		SIM

		0.07

		NC

		230

		0.035

		0.033

		0.025

		0.021

		45

		105

		30



		Acenaphthene

		83-32-9

		SIM

		0.016

		0.29

		3400

		0.008

		0.033

		0.025

		0.022

		45

		110

		



		Acenaphthylene

		208-96-8

		SIM

		0.044

		0.16

		3400

		0.022

		0.033

		0.025

		0.019

		45

		105

		



		Anthracene

		120-12-7

		SIM

		0.0853

		0.0572

		17000

		0.0286

		0.033

		0.025

		0.014

		55

		105

		



		Benzo(a)anthracene

		56-55-3

		SIM

		0.261

		0.108

		1.5

		0.054

		0.033

		0.025

		0.0093

		50

		110

		



		Benzo(a)pyrene

		50-32-8

		SIM

		0.43

		0.15

		0.15

		0.075

		0.033

		0.025

		0.0074

		50

		110

		



		Benzo(b)fluoranthene

		205-99-2

		SIM

		1.8

		0.24

		1.5

		0.12

		0.033

		0.025

		0.013

		45

		115

		



		Benzo(g,h,i)perylene

		191-24-2

		SIM

		0.67

		0.17

		NC1700

		0.085

		0.033

		0.025

		0.012

		40

		125

		



		Benzo(k)fluoranthene

		207-08-9

		SIM

		1.8

		0.24

		15

		0.12

		0.033

		0.025

		0.012

		45

		125

		



		Chrysene

		218-01-9

		SIM

		0.384

		0.166

		150

		0.083

		0.033

		0.025

		0.012

		55

		110

		



		Dibenz(a,h)anthracene

		53-70-3

		SIM

		0.0634

		0.033

		0.15

		0.0165

		0.033

		0.025

		0.013

		40

		125

		



		Fluoranthene

		206-44-0

		SIM

		0.6

		0.423

		2300

		0.2115

		0.033

		0.025

		0.013

		55

		115

		



		Fluorene

		86-73-7

		SIM

		0.019

		0.0774

		2300

		0.0095

		0.033

		0.025

		0.021

		50

		110

		



		Indeno(1,2,3-cd)pyrene

		193-39-5

		SIM

		0.6

		0.2

		1.5

		0.1

		0.033

		0.025

		0.012

		40

		125

		



		Naphthalene

		91-20-3

		SIM

		0.16

		0.176

		36

		0.08

		0.033

		0.025

		0.023

		40

		105

		



		Phenanthrene

		85-01-8

		SIM

		0.24

		0.204

		NC17000

		0.102

		0.033

		0.025

		0.018

		50

		110

		



		Pyrene

		129-00-0

		SIM

		0.665

		0.195

		1700

		0.0975

		0.033

		0.025

		0.012

		45

		125

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.

2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132. Ecological Soil Screening Levels are also applicable for the sum of low-molecular-weight PAHs (LMW-PAH) and high-molecular-weight PAHs (HMW-PAH); those values are 29 mg/kg and 18 mg/kg, respectively.

3 	PALs and Project QL Goals assume dry weight basis.

4 	Project QL goals are equal to half of the minimum applicable PAL.

5 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.

NC indicates that there is no criterion for an analyte.

Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.








[bookmark: _Toc358725382][bookmark: _Toc358725912]SAP Worksheet #15-18—Reference Limits and Evaluation Table

		Matrix: Surface Soil, Subsurface Soil, Sediment

Analytical Group: Pesticides/PCBs

Sample Subset1: Soil, Subsurface Soil, and all Sediment except Impoundment Area All units are mg/kg



		Analyte

		CAS #

		Soil PALs2,3

		Sediment PALs2,3

		Project QL Goal3,4

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD5(%)



		

		

		Soil ESV

		Adjusted Residential Soil RSL

		Marine SD ESV

		Freshwater SD ESV

		Adjusted Residential Soil RSL X 10 for SD

		

		

		



		

		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		alpha-BHC

		319-84-6

		0.226

		0.077

		1.36

		0.006

		0.77

		0.003

		0.0017

		0.001

		0.00049

		60

		125

		30



		beta-BHC

		319-85-7

		0.342

		0.27

		1.36

		0.005

		2.7

		0.0025

		0.0017

		0.001

		0.001

		60

		125

		



		delta-BHC

		319-86-8

		0.226

		0.27

		1.36

		0.003

		2.7

		0.0015

		0.0017

		0.001

		0.00048

		55

		130

		



		gamma-BHC (Lindane)

		58-89-9

		0.00775

		0.52

		0.00032

		0.00237

		5.2

		0.00016

		0.0017

		0.001

		0.00045

		60

		125

		



		Heptachlor

		76-44-8

		0.0529

		0.11

		0.0003

		0.068

		1.1

		0.00015

		0.0017

		0.001

		0.00053

		50

		140

		



		Aldrin

		309-00-2

		0.00363

		0.029

		0.0095

		0.002

		0.29

		0.001

		0.0017

		0.001

		0.00049

		45

		140

		



		Heptachlor epoxide

		1024-57-3

		0.0529

		0.053

		NC

		0.00247

		0.53

		0.001235

		0.0017

		0.001

		0.00048

		65

		130

		



		Endosulfan I

		959-98-8

		0.00632

		37

		0.00051

		0.0029

		370

		0.000255

		0.0017

		0.001

		0.00039

		15

		135

		



		Dieldrin

		60-57-1

		0.0105

		0.03

		0.00072

		0.0019

		0.3

		0.00036

		0.0017

		0.001

		0.00045

		65

		125

		



		4,4'-DDE

		72-55-9

		0.114

		1.4

		0.0022

		0.00316

		14

		0.0011

		0.0017

		0.001

		0.00052

		70

		125

		



		Endrin

		72-20-8

		0.00195

		1.8

		0.00267

		0.00222

		18

		0.000975

		0.0017

		0.001

		0.00074

		60

		135

		



		Endosulfan II

		33213-65-9

		0.00632

		37

		0.0024

		0.014

		370

		0.0012

		0.0017

		0.001

		0.00048

		35

		140

		



		4,4'-DDD

		72-54-8

		0.583

		2

		0.00122

		0.00488

		20

		0.00061

		0.0017

		0.001

		0.00048

		30

		135

		



		Endosulfan sulfate

		1031-07-8

		0.00632

		37

		0.00036

		0.0054

		370

		0.00018

		0.0017

		0.001

		0.00049

		60

		135

		



		4,4'-DDT

		50-29-3

		0.1

		1.7

		0.00119

		0.00416

		17

		0.000595

		0.0017

		0.001

		0.00066

		45

		140

		



		Methoxychlor

		72-43-5

		0.5

		31

		0.0296

		0.019

		310

		0.0095

		0.0017

		0.001

		0.00086

		55

		145

		



		Endrin ketone

		53494-70-5

		0.00195

		1.8

		0.0035

		0.00222

		18

		0.000975

		0.0017

		0.001

		0.00045

		65

		135

		



		Endrin aldehyde

		7421-93-4

		0.00195

		1.8

		0.0035

		0.00222

		18

		0.000975

		0.0017

		0.001

		0.0005

		35

		145

		



		alpha-Chlordane

		5103-71-9

		0.011

		1.6

		0.00226

		0.00324

		16

		0.00113

		0.0017

		0.001

		0.00045

		65

		120

		



		gamma-Chlordane

		5103-74-2

		0.011

		1.6

		0.00226

		0.00324

		16

		0.00113

		0.0017

		0.001

		0.00045

		65

		125

		



		Toxaphene

		8001-35-2

		0.5

		0.44

		0.54

		0.028

		4.4

		0.014

		0.033

		0.02

		0.008

		60

		140

		



		Aroclor-1016

		12674-11-2

		8

		0.39

		0.048

		0.0598

		3.9

		0.024

		0.04

		0.02

		0.0069

		40

		140

		



		Aroclor-1221

		11104-28-2

		8

		0.14

		0.048

		0.0598

		1.4

		0.024

		0.04

		0.02

		0.012

		N/A

		N/A

		



		Aroclor-1232

		11141-16-5

		8

		0.14

		0.048

		0.0598

		1.4

		0.024

		0.04

		0.02

		0.013

		N/A

		N/A

		



		Aroclor-1242

		53469-21-9

		8

		0.22

		0.048

		0.0598

		2.2

		0.024

		0.04

		0.02

		0.01

		N/A

		N/A

		



		Aroclor-1248

		12672-29-6

		8

		0.22

		0.048

		0.0598

		2.2

		0.024

		0.04

		0.02

		0.0055

		N/A

		N/A

		



		Aroclor-1254

		11097-69-1

		8

		0.11

		0.0633

		0.0598

		1.1

		0.0299

		0.04

		0.02

		0.012

		N/A

		N/A

		



		Aroclor-1260

		11096-82-5

		8

		0.22

		0.048

		0.0598

		2.2

		0.024

		0.017

		0.01

		0.003

		60

		130

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.

2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.

3 	PALs and Project QL Goals assume dry weight basis.

4 	Project QL goals are equal to half of the minimum applicable PAL.

5 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.

NC indicates that there is no criterion for an analyte.

N/A indicates that LCS criteria are N/A because the LCS will not be spiked with this Aroclor.

Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.





[bookmark: _Toc358725383][bookmark: _Toc358725913]SAP Worksheet #15-19—Reference Limits and Evaluation Table

		Matrix: Soil, Subsurface Soil, Sediment

Analytical Group: TCL Explosives

Sample Subset1: Soil, Subsurface Soil, All Sediment except Impoundment Area

All units are mg/kg



		Analyte

		CAS #

		Soil PALs2,3

		Sediment PALs2,3

		Project QL Goal3,4

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD5(%)



		

		

		Soil ESV

		Adjusted Residential Soil RSL

		Marine SD ESV

		Freshwater SD ESV

		Adjusted Residential Soil RSL X 10 for SD

		

		

		



		

		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		HMX

		2691-41-0

		10

		380

		115

		0.00474

		3800

		0.00237

		0.08

		0.04

		0.02

		75

		125

		30



		RDX

		121-82-4

		10

		5.6

		891

		0.0127

		56

		0.00635

		0.08

		0.04

		0.02

		20

		70

		



		1,3,5-TNB

		99-35-4

		NC

		220

		7

		0.0024

		2200

		0.0012

		0.08

		0.04

		0.02

		75

		125

		



		1,3-DNB

		99-65-0

		NC

		0.61

		NC

		0.0067

		6.1

		0.00335

		0.08

		0.04

		0.02

		80

		125

		



		Methyl-2,4,6-trinitrophenylnitramine (Tetryl)

		479-45-8

		10

		1224

		0.072

		NC

		120240

		0.036

		0.08

		0.04

		0.02

		10

		150

		



		NB

		98-95-3

		2.26

		4.8

		0.021

		1.779

		48

		0.0105

		0.08

		0.04

		0.02

		75

		125

		



		2,4,6-TNT

		118-96-7

		10

		3.6

		20

		0.092

		36

		0.046

		0.08

		0.04

		0.02

		55

		140

		



		4-Amino-2,6-DNT (4-Am-DNT)

		19406-51-0

		80

		15

		NC

		0.0232

		150

		0.0116

		0.08

		0.04

		0.02

		80

		125

		



		2-Amino-4,6-DNT (2-Am-DNT)

		35572-78-2

		80

		15

		NC

		0.0132

		150

		0.0066

		0.08

		0.04

		0.02

		80

		125

		



		2,4-DNT

		121-14-2

		11

		1.6

		3.184

		0.0416

		16

		0.0208

		0.08

		0.04

		0.02

		80

		125

		



		2,6-DNT

		606-20-2

		8.5

		0.336.1

		0.549

		NC

		3.361

		0.27450.165

		0.08

		0.04

		0.02

		80

		125

		



		2-NT

		88-72-2

		NC

		2.9

		NC

		6.204

		29

		1.45

		0.08

		0.04

		0.02

		80

		125

		



		3-NT

		99-08-1

		NC

		0.61

		NC

		1.922

		6.1

		0.305

		0.08

		0.04

		0.02

		75

		125

		



		4-NT

		99-99-0

		NC

		24

		NC

		4.062

		240

		2.031

		0.08

		0.04

		0.02

		75

		125

		



		3,5- Dinitroaniline

		618-87-1

		NC

		NC

		NC

		NC

		NC

		Lab LOD

		0.08

		0.04

		0.02

		60

		120

		30



		PETN

		78-11-5

		NC

		12

		NC

		NC

		120

		6

		0.4

		0.2

		0.1

		60

		120

		



		Nitroglycerin

		55-63-0

		NC

		0.61

		NC

		NC

		6.1

		0.305

		0.4

		0.2

		0.1

		60

		120

		



		Perchlorate 6

		14797-73-0

		1

		5.5

		NC

		NC

		55

		0.5

		0.02

		0.01

		0.005

		80

		120

		15



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.

		



		2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.

		



		3 	PALs and Project QL Goals assume dry weight basis.

		



		4 	Project QL goals are equal to half of the minimum applicable PAL.

		



		5 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.

6 	Perchlorate will be analyzed at select locations only, refer to Worksheet #18.

		



		NC indicates that there is no criterion for an analyte.

		



		Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.

		





[bookmark: _Toc358725384][bookmark: _Toc358725914]SAP Worksheet #15-20—Reference Limits and Evaluation Table

		Matrix: Sediment

Analytical Group: Select Explosives

Sample Subset1: Impoundment Area Sediment

All units are mg/kg



		Analyte

		CAS #

		Sediment PALs2,3

		Project QL Goal3,4

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD5(%)



		

		

		Marine SD ESV

		Freshwater SD ESV

		Adjusted Residential Soil RSL X 10 for SD

		

		

		



		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		HMX

		2691-41-0

		115

		0.00474

		3800

		0.00237

		0.08

		0.04

		0.02

		75

		125

		30



		RDX

		121-82-4

		891

		0.0127

		56

		0.00635

		0.08

		0.04

		0.02

		20

		70

		



		1,3,5-TNB

		99-35-4

		7

		0.0024

		2200

		0.0012

		0.08

		0.04

		0.02

		75

		125

		



		1,3-DNB

		99-65-0

		NC

		0.0067

		6.1

		0.00335

		0.08

		0.04

		0.02

		80

		125

		



		2,4,6-TNT

		118-96-7

		20

		0.092

		36

		0.046

		0.08

		0.04

		0.02

		55

		140

		



		4-Amino-2,6-DNT (4-Am-DNT)

		19406-51-0

		NC

		0.0232

		150

		0.0116

		0.08

		0.04

		0.02

		80

		125

		



		2-Amino-4,6-DNT (2-Am-DNT)

		35572-78-2

		NC

		0.0132

		150

		0.0066

		0.08

		0.04

		0.02

		80

		125

		



		2,4-DNT

		121-14-2

		3.184

		0.0416

		16

		0.0208

		0.08

		0.04

		0.02

		80

		125

		



		2,6-DNT

		606-20-2

		0.549

		NC

		3.361

		0.2745

		0.08

		0.04

		0.02

		80

		125

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.

		



		2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.

		



		3 	PALs and Project QL Goals assume dry weight basis.

		



		4 	Project QL goals are equal to half of the minimum applicable PAL.

		



		5 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.

		



		NC indicates that there is no criterion for an analyte.

		



		Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.

		








[bookmark: _Toc358725385][bookmark: _Toc358725915]SAP Worksheet #15-21—Reference Limits and Evaluation Table

		Matrix: Soil, Subsurface Soil, Sediment 

Analytical Group: TAL Metals

Sample Subset1: All areas except Excavated Area and Impoundment Area

All units are mg/kg



		Analyte

		CAS #

		Soil PALs2,3

		Sediment PALs2,3

		Project QL Goal3,4

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD5(%)



		

		

		Soil ESV

		Adjusted Residential Soil RSL

		Marine SD ESV

		Freshwater SD ESV

		Adjusted Residential Soil RSL X 10 for SD

		

		

		



		

		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		Aluminum

		7429-90-5

		NC

		7700

		18,000

		25,500

		77000

		3850

		10

		5.0

		1.9

		80

		120

		20



		Antimony

		7440-36-0

		78.0

		3.1

		2.00

		3

		31

		1.5

		2.0

		1.0

		0.19

		

		

		



		Arsenic

		7440-38-2

		18.0

		0.6139

		8.20

		9.79

		6.13.9

		0.195305

		2.0

		1.0

		0.26

		

		

		



		Barium

		7440-39-3

		330

		1500

		48.0

		20

		15000

		10

		0.5

		0.25

		0.011

		

		

		



		Beryllium

		7440-41-7

		40.0

		16

		NC

		NC

		160

		8

		0.05

		0.025

		0.0061

		

		

		



		Cadmium

		7440-43-9

		32.0

		7

		1.20

		0.99

		70

		0.495

		0.1

		0.05

		0.014

		

		

		



		Calcium

		7440-70-2

		NC

		NC

		NC

		NC

		NC

		Lab LOD

		25

		6.25

		1.9

		

		

		



		Chromium

		7440-47-3

		64.0

		0.29

		81.0

		43.4

		2.9

		0.145

		0.5

		0.25

		0.029

		

		

		



		Cobalt

		7440-48-4

		13.0

		2.3

		10.0

		50

		23

		1.15

		0.5

		0.25

		0.023

		

		

		



		Copper

		7440-50-8

		70.0

		310

		34.0

		31.6

		3100

		15.8

		0.5

		0.25

		0.076

		

		

		



		Iron

		7439-89-6

		5 < pH > 8

		5500

		220,000

		20,000

		55000

		2750

		10

		5.0

		1.5

		

		

		



		Lead

		7439-92-1

		120

		400

		46.7

		35.8

		4000

		17.9

		1.0

		0.5

		0.1

		

		

		



		Magnesium

		7439-95-4

		NC

		NC

		NC

		NC

		NC

		Lab LOD

		25

		6.25

		1.8

		

		

		



		Manganese

		7439-96-5

		220

		180

		260

		460

		1800

		90

		1.0

		0.5

		0.026

		

		

		



		Mercury

		7439-97-6

		0.10

		2.3

		0.15

		0.18

		230.78

		0.090.05

		0.048

		0.024

		0.011

		

		

		



		Nickel

		7440-02-0

		38.0

		150

		20.9

		22.7

		1500

		11.35

		0.5

		0.25

		0.02

		

		

		



		Potassium

		7440-09-7

		NC

		NC

		NC

		NC

		NC

		Lab LOD

		50

		25

		4.1

		

		

		



		Selenium

		7782-49-2

		0.52

		39

		1.00

		2

		390

		1

		2.0

		1.0

		0.31

		

		

		



		Silver

		7440-22-4

		560

		39

		1.00

		1

		390

		0.5

		0.5

		0.25

		0.059

		

		

		



		Sodium

		7440-23-5

		NC

		NC

		NC

		NC

		NC

		Lab LOD

		25

		6.25

		2.7

		

		

		



		Thallium

		7440-28-0

		1.00

		0.078

		NC

		NC

		0.78

		0.039

		1.0

		0.5

		0.14

		

		

		



		Vanadium

		7440-62-2

		130

		39

		57.0

		NC

		390

		19.5

		1.0

		0.25

		0.046

		

		

		



		Zinc

		7440-66-6

		120

		2300

		150

		121

		23000

		60.5

		1.0

		0.5

		0.19

		

		

		



		Cyanide

		57-12-5

		15.8

		2.2

		NC

		NC

		22

		2.35

		0.48

		0.18

		0.062

		85

		115

		20



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.

		



		2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.

		



		3 	PALs and Project QL Goals assume dry weight basis.

		



		4 	Project QL goals are equal to half of the minimum applicable PAL.

		



		5 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.

		



		NC indicates that there is no criterion for an analyte.

		



		Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.

		





[bookmark: _Toc358725386][bookmark: _Toc358725916]SAP Worksheet #15-22—Reference Limits and Evaluation Table

		Matrix: Sediment

Analytical Group: Select Metals

Sample Subset1: Impoundment Area Sediment

All units are mg/kg



		Analyte

		CAS #

		Sediment PALs2,3

		Project QL Goal3,4

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD5(%)



		

		

		Marine SD ESV

		Freshwater SD ESV

		Adjusted Residential Soil RSL X 10 for SD

		

		

		



		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		Aluminum

		7429-90-5

		18,000

		25,500

		77000

		12750

		10

		5.0

		1.9

		

		

		



		Antimony

		7440-36-0

		2.00

		3

		31

		1.5

		2.0

		1.0

		0.19

		80

		120

		20



		Arsenic

		7440-38-2

		8.20

		9.79

		6.13.9

		1.953.05

		2.0

		1.0

		0.26

		

		

		



		Beryllium

		7440-41-7

		NC

		NC

		160

		80

		0.05

		0.025

		0.0061

		

		

		



		Cadmium

		7440-43-9

		1.20

		0.99

		70

		0.495

		0.1

		0.05

		0.014

		

		

		



		Chromium

		7440-47-3

		81.0

		43.4

		2.9

		1.45

		0.5

		0.25

		0.029

		

		

		



		Cobalt

		7440-48-4

		10.0

		50

		23

		11.5

		0.5

		0.25

		0.023

		

		

		



		Copper

		7440-50-8

		34.0

		31.6

		3100

		15.8

		0.5

		0.25

		0.076

		

		

		



		Iron

		7439-89-6

		220,000

		20,000

		55000

		10000

		10

		5.0

		1.5

		

		

		



		Lead

		7439-92-1

		46.7

		35.8

		4000

		17.9

		1.0

		0.5

		0.1

		

		

		



		Manganese

		7439-96-5

		260

		460

		1800

		230

		1.0

		0.5

		0.026

		

		

		



		Nickel

		7440-02-0

		20.9

		22.7

		1500

		11.35

		0.5

		0.25

		0.02

		

		

		



		Selenium

		7782-49-2

		1.00

		2

		390

		1

		2.0

		1.0

		0.31

		

		

		



		Silver

		7440-22-4

		1.00

		1

		390

		0.5

		0.5

		0.25

		0.059

		

		

		



		Vanadium

		7440-62-2

		57.0

		NC

		390

		195

		1.0

		0.25

		0.046

		

		

		



		Zinc

		7440-66-6

		150

		121

		23000

		60.5

		1.0

		0.5

		0.19

		

		

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.

		



		2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.

		



		3 	PALs and Project QL Goals assume dry weight basis.

		



		4 	Project QL goals are equal to half of the minimum applicable PAL.

		



		5 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.

		



		NC indicates that there is no criterion for an analyte.

		



		Shading indicates that the PAL is less than the LOD. Non-detects will be reported at a value greater than the PAL; however, non-detects will not be considered exceedances of the PAL.

		



		

		

		

		

		

		

		

		

		

		

		

		








[bookmark: _Toc358725387][bookmark: _Toc358725917]SAP Worksheet #15-23—Reference Limits and Evaluation Table

		Matrix: Soil, Subsurface Soil

Analytical Group: Select Metals

Sample Subset1: Excavated Area

All units are mg/kg



		Analyte

		CAS #

		Soil PALs2,3

		Sediment PALs2,3

		Project QL Goal3,4

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD5(%)



		

		

		Soil ESV

		Adjusted Residential Soil RSL

		Marine SD ESV

		Freshwater SD ESV

		Adjusted Residential Soil RSL X 10 for SD

		

		

		



		

		

		

		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		Cadmium

		7440-43-9

		32.0

		7

		1.20

		0.99

		70

		0.495

		0.1

		0.05

		0.014

		

		

		



		Zinc

		7440-66-6

		120

		2300

		150

		121

		23000

		60.5

		1.0

		0.5

		0.19

		

		

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.

		



		2 	Refer to Worksheet #11 for a discussion of PALs by matrix. The RSLs shown in this table are from November 20132.

		



		3 	PALs and Project QL Goals assume dry weight basis.

		



		4 	Project QL goals are equal to half of the minimum applicable PAL.

		



		5 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.

		



		NC indicates that there is no criterion for an analyte.

		








[bookmark: _Toc358725388][bookmark: _Toc358725918]SAP Worksheet #15-24—Reference Limits and Evaluation Table

		Matrix: Soil, Subsurface Soil, Sediment

Analytical Group: Wet Chemistry

Sample Subset1: All surface soil, all subsurface soil except deep subsurface, all sediment

All units are mg/kg



		Analyte2

		CAS # 3

		Project Indicator Level2

		Units

		Project QL Goal

		Laboratory Limits

		LCS and MS/MSD Recovery Limits and RPD4(%)



		

		

		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		pH

		PH

		NC

		PH

		Lab LOD

		1

		1

		1

		99

		101

		N/A



		TOC

		TOC

		2000

		MG_KG

		Lab LOD

		500

		500

		500

		50

		150

		25



		Notes:

		



		1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.

2 	TOC data in sediment will be used to adjust equilibrium partitioning-based ESVs and to evaluate habitat conditions.

		



		3 	A contractor-specific identifier is shown.

		



		4 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.

		



		NC indicates that there is no criterion for an analyte.
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[bookmark: _Toc358725389][bookmark: _Toc358725919]SAP Worksheet #15-25—Reference Limits and Evaluation Table

		Matrix: Sediment

Analytical Group: AVS/SEM

Sample Subset1: All sediment

All units are micromole per gram 



		Analyte 2

		CAS # 3

		Project QL Goal4

		Laboratory Limits

		LCS and MS/MSD Recovery Limits 
and RPD5(%)



		

		

		

		

		



		

		

		

		LOQ

		LOD

		DL

		LCL

		UCL

		RPD



		AVS

		ACIDSO2

		Lab LOD

		0.09

		N/A

		0.076

		10

		183

		30



		Cadmium

		7440-43-9

		Lab LOD

		0.000445

		N/A

		0.00006

		LCS: 80
MS/MSD: 75

		LCS: 120
MS/MSD: 125

		20



		Copper

		7440-50-8

		Lab LOD

		0.00315

		N/A

		0.0012

		

		

		



		Lead

		7439-92-1

		Lab LOD

		0.00242

		N/A

		0.0002

		

		

		



		Mercury

		7439-97-6

		Lab LOD

		0.000015

		N/A

		0.00001

		

		

		



		Nickel

		7440-02-0

		Lab LOD

		0.00681

		N/A

		0.00071

		

		

		



		Silver

		7440-22-4

		Lab LOD

		0.000927

		N/A

		0.00009

		

		

		



		Zinc

		7440-66-6

		Lab LOD

		0.09

		N/A

		0.011

		

		

		



		Notes:

1 	Refer to Worksheet #18 for a complete list of samples and their corresponding analytical group: full or select analytes.

2 	The ratio of AVS/SEM will be used to evaluate the potential bioavailability of certain metals in sediment.

3 	In some instances a contractor-specific identifier is shown.

4 	There are no action limits or Project QL goals for AVS/SEM.

5 	DoD QSM v.4.2 is the basis for LCS and MS/MSD limits: values are bolded to indicate instances where in-house limits are used.
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[bookmark: _Toc358725390][bookmark: _Toc358725920]SAP Worksheet #15-26—Reference Limits and Evaluation Table

		Matrix: Subsurface Soil, Sediment 5

Analytical Group: Grainsize and Geotechnical

Units are specified as follows



		Analyte1,2

		CAS # 3

		Units



		GS05 Sieve 2" (50 mm)

		SIEVE50.0

		PCT_P



		GS06 Sieve 1.5" (37.5 mm)

		SIEVE37.5

		PCT_P



		GS07 Sieve 1" (25.0 mm)

		SIEVE25.0

		PCT_P



		GS08 Sieve 0.75" (19.0 mm)

		SIEVE19.0

		PCT_P



		GS10 Sieve 0.375" (9.5 mm)

		SIEVE9.5

		PCT_P



		Sieve No. 004 (4.75 mm)

		SIEVE4.75

		PCT_P



		Sieve No. 010 (2.00 mm)

		SIEVE2.0

		PCT_P



		Sieve No. 020 (850 micrometers [µm])

		SIEVE850

		PCT_P



		Sieve No. 040 (425 µm)

		SIEVE425

		PCT_P



		Sieve No. 060 (250 µm)

		SIEVE250

		PCT_P



		Sieve No. 0140 (106 µm)

		SIEVE106

		PCT_P



		Sieve No. 200 (75 µm)

		SIEVE75

		PCT_P



		Gravel (%)

		GRAVEL

		PCT



		Sand (%)

		14808-60-7

		PCT



		Coarse Sand (%)

		COARSESAND

		PCT



		Medium Sand (%)

		MEDIUMSAND

		PCT



		Fine Sand (%)

		FINESAND

		PCT



		Fines (%)

		FINES

		PCT



		Hyd1 - Particle Diam. (mm)

		HYD1-DIAM

		MM



		Hyd1 - Percent Passing (%)

		HYD1-%PASS

		PCT_P



		Hyd2 - Particle Diam. (mm)

		HYD2-DIAM

		MM



		Hyd2 - Percent Passing (%)

		HYD2-%PASS

		PCT_P



		Hyd3 - Particle Diam. (mm)

		HYD3-DIAM

		MM



		Hyd3 - Percent Passing (%)

		HYD3-%PASS

		PCT_P



		Hyd4 - Particle Diam. (mm)

		HYD4-DIAM

		MM



		Hyd4 - Percent Passing (%)

		HYD4-%PASS

		PCT_P



		Hyd5 - Particle Diam. (mm)

		HYD5-DIAM

		MM



		Hyd5 - Percent Passing (%)

		HYD5-%PASS

		PCT_P



		Hyd6 - Particle Diam. (mm)

		HYD6-DIAM

		MM



		Hyd6 - Percent Passing (%)

		HYD6-%PASS

		PCT_P



		Hyd7 - Particle Diam. (mm)

		HYD7-DIAM

		MM








[bookmark: _Toc358725391][bookmark: _Toc358725615][bookmark: _Toc358725921]SAP Worksheet #15-26—Reference Limits and Evaluation Table (continued)

		Matrix: Subsurface Soil, Sediment 5

Analytical Group: Grainsize and Geotechnical

Units are specified as follows



		Analyte1,2

		CAS # 3

		Units



		Hyd7 - Percent Passing (%)

		HYD7-%PASS

		PCT_P



		Density

		DENSITY

		PCF



		Permeability

		TBD 4

		CMS



		Porosity

		TBD 4

		PCT



		Notes:

1	Grain-size data will be used to characterize sediment conditions in terms of habitat for certain invertebrates, and to compare site to reference habitat conditions. 

2	This is a typical sieve set. A similar sieve set is also acceptable.

3	Contractor-specific identifiers are shown.

4	No contractor-specific identifier has been established for this analyte.

5	Typical soil or sediment grainsize samples will be analyzed by sieve only. The full analyte list on this table is applicable only to the two deep subsurface soils to be collected during well installation.

PCF= pounds per cubic feet

CMS= centimeters per second
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[bookmark: _Toc358725392][bookmark: _Toc358725922]SAP Worksheet #16—Project Schedule/Timeline Table 

Table 4 presents the tentative project schedule for the data gap investigation at Site 6. This schedule may be accelerated or delayed based on review times and contracting times. Field activities will be conducted in a sequential order to facilitate the decision making process, limit field mobilizations, and limit downtime while waiting for analytical data. The table lists the proposed order of the field activities. 

		Table 4

Tentative Project Schedule



		Activity

		Estimated Start

		Estimated Finish

		Duration (Days)



		Data Gap UFP-SAP

		5/1/2012

		3/14/2014

		682



		Prepare and submit Pre-Draft UFP-SAP

		5/1/2012

		6/15/2013

		410



		Navy Review of Pre-Draft UFP-SAP

		6/17/2013

		7/8/2013

		21



		Prepare and Submit Draft UFP-SAP

		7/9/2013

		8/9/2013

		31



		USEPA and VDEQ Review of Draft UFP-SAP

		8/12/2013

		12/10/2013

		120



		Prepare and Submit Draft Final UFP-SAP

		12/11/2013

		2/14/2014

		65



		Prepare and Submit Final UFP-SAP

		2/17/2014

		3/14/2014

		25



		Field Work

		3/17/2014

		5/16/2014

		60



		Surface Water and Sediment Sampling

		---

		---

		---



		DPT Groundwater and Soil Sampling*

		---

		---

		---



		Test Pitting and Soil Sampling 

		---

		---

		---



		Monitoring Well Installation and Continuous Soil Sampling

		---

		---

		---



		Groundwater Sampling

		---

		---

		---



		Surveying

		---

		---

		---



		Technical Report

		5/1/2014

		5/1/2015

		365



		Note:

*	DPT groundwater sampling will be conducted first so that the laboratory data results can be used to select the upgradient monitoring well locations. 
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[bookmark: _Toc358725393][bookmark: _Toc358725923][bookmark: _Toc184004892]SAP Worksheet #17—Sampling Design and Rationale

The sampling design and rationale for the data gap investigation is based on the CSM uncertainties identified in Worksheet #10 and the PQOs identified in Worksheet #11. Media to be investigated include surface soil, subsurface soil, groundwater, surface water, and sediment. Previous investigation samples (Figure 2) were used to help identify the location and types of samples for this investigation. 

In areas that have previously undergone investigation, the investigation will focus on the COCs identified during the HHRA and ERA. In the Excavated Area, soil will be analyzed only for cadmium and zinc. Surface water and sediment in the Impoundment Area and in groundwater in the currently defined plume will be analyzed for VOCs (1,1,1-TCA, 1,1-DCA, PCE, TCE, cis-1,2-DCE, and vinyl chloride), explosives (1,3,5-TNB, 1,3-DNB, 2,4,6-TNT, 2,4-DNT, 2,6-DNT, amino-DNTs, HMX, and RDX), and metals (aluminum, antimony, arsenic, beryllium, cadmium, chromium, cobalt, copper, iron, lead, manganese, nickel, selenium, silver, vanadium, and zinc). Sediment in the Impoundment Area will also be analyzed for PAHs, and surface water in the Impoundment Area will also be analyzed for mercury. For areas that have undergone little to no previous investigation and are undergoing a release analysis, the full suite of potential contaminants (VOCs, SVOCs, pesticides/PCBs, explosives, and inorganics) will be analyzed. Furthermore, if subsurface soil samples are deemed necessary in the cleared area because of the presence of waste and gross contamination, then perchlorate will also be analyzed. This analyte is included because Site 6 was identified as one of the sites at Yorktown where it could potentially be present. Because 1,4-dioxane was not analyzed during previous investigations, it will be included for all groundwater monitoring well samples and surface water samples. Proposed sample locations are shown on Figures 8 through 18. 
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[bookmark: _Toc343160469][bookmark: _Toc347924237]SAP Worksheet #17—Sampling Design and Rationale (continued)

		Matrix

		Depth of Samples

		Analysisb

		Laboratory Method

		Number of Samplesa

		Rationale

		Sampling Strategy



		Surface and Subsurface Soil (potentially Waste/Debris)

		Cleared Area: 0 to 15 feet bgs

Excavated Area: 0 to 5 feet bgs

		Test Pitting

		N/A

		5

		Cleared Area - Determine if there is evidence that waste is present at the cleared area, which was identified as a ground scar in historical aerial photos and had visible ground disturbance during site visits. 

		Cleared Area – Three locations will be test pitted; one inside the cleared area and two within the berms. Test pit locations will be preferentially located where the ground was observed to be disturbed in historical aerial photographs 



		

		

		

		

		

		Excavated Area - Determine if a soil cover was constructed at the Excavated Area, as required by the ROD. Also, determine if there is evidence that waste exists within this area.

		Excavated Area – Two locations will be test pitted within the center of the Excavated Area. 



		Surface Soil

		0 to 6 inches bgs

		TCL VOCs

		SW-846 8260B

		1716

		Excavated Area - Collect co-located soil samples to determine if concentrations are consistent with previous data and assess the potential extent of impacts from surface storage activities. 

Former Building 109 – Collect co-located soil samples to determine if there is evidence that historical activities at former Building 109 have impacted soil beneath and around the building footprint in a manner that would warrant additional investigation or remediation.

		Excavated Area – Up to 10 surface soil samples will be collected. Up to two soil samples will be co-located with the test pit locations previously described. If the soil cover is identified at a test pit, then a surface soil sample will not be collected at that location. Eight samples will be collected outside of this area to the north, south, east, and west. Several samples will be preferentially located to the northeast, surrounding the historical soil sample with the highest concentrations (6S19; see Appendix D). Soil samples will be analyzed for cadmium and zinc to assess nature and extent of contamination. Also, pH and TOC will be collected for ERA.

Former Building 109 – SixSeventeen surface soil samples will be collected. To investigate whether a potential release may have occurred, samples will be analyzed for the full suite of potential contaminants, pH, and TOC.

· Four samples will be collected within the former building footprint along drainage trenches

· Four samples will be collected within Flume #1 because of the movement of soil after the building demolition

· SixFive samples will be collected adjacent to former doors and a loading dock

· One sample will be collected adjacent to a former door and near a former wet scrubber

· One sample will be collected between the former oil/water treatment unit and Flume #1 to assess potential overflow from the flume and a potential release from the treatment unit

· One sample will be collected adjacent to a former wash rack



		

		

		TCL SVOCs, SIM PAHs

		SW-846 8270D, 8270D SIM

		1716

		

		



		

		

		Pesticides

		SW-846 8081B

		1716

		

		



		

		

		TCL PCBs

		SW-846 8082A

		1716

		

		



		

		

		TCL Explosives

		SW-8330B

		1716

		

		



		

		

		TAL Metals

		SW-846 6010C

		1716

		

		



		

		

		Mercury

		SW-846 7471B/7470A

		1716

		

		



		

		

		Cyanide

		SW-846 9014

		1716

		

		



		

		

		Cadmium and Zinc

		SW-846 6010C

		10

		

		



		

		

		pH

		SW-846 9045D

		2726

		

		



		

		

		TOC

		Lloyd Kahn

		2726

		

		



		Shallow Subsurface Soil

		Excavated Area: 12 to 24 inches bgs

Former Building 109: 6 to 24 inches bgs

		TCL VOCs

		SW-846 8260B

		1716

		Excavated Area - Collect co-located soil samples to assess the potential extent of impacts from surface storage activities. Additionally, if a soil cover was installed, this would be the approximate depth of the previous surface soil layer. Therefore, this data could be used to determine if concentrations are still similar to those detected during the Round Two RI. 

Former Building 109 – Collect co-located soil samples to determine if there is evidence that historical activities at former Building 109 have impacted soil beneath and around the building footprint in a manner that would warrant additional investigation or remediation. During the demolition of the building, re-grading occurred and soil was evened out over the area.  Therefore, shallow subsurface soil samples will be collected to evaluate surface soil that may have been covered up.

		Excavated Area – Ten shallow subsurface soil samples will be collected below the depth of the soil cover (~8 inches). Due to the uncertainty associated with the thickness of the soil cover, samples would be collected starting at a depth of 12 inches bgs. Samples will be co-located with the 10 surface soil samples previously described. Unlike the surface soil decision logic, shallow subsurface soil samples will be collected even if a soil cover is observed to determine if concentrations are similar to those detected during the RI. Soil samples will be analyzed for cadmium and zinc to assess nature and extent of contamination. Also, pH and TOC will be collected for ERA. 

Former Building 109 – SixSeventeen shallow subsurface soil samples will be collected. Samples will be co-located with the 176 surface soil samples previously described. To investigate whether a potential release may have occurred, samples will be analyzed for the full suite of potential contaminants, pH, and TOC.



		

		

		TCL SVOCs, SIM PAHs

		SW-846 8270D, 8270D SIM

		1716

		

		



		

		

		Pesticides

		SW-846 8081B

		1716

		

		



		

		

		TCL PCBs

		SW-846 8082A

		1716

		

		



		

		

		TCL Explosives

		SW-8330B

		1716

		

		



		

		

		TAL Metals

		SW-846 6010C

		1716

		

		



		

		

		Mercury

		SW-846 7471B/7470A

		1716

		

		



		

		

		Cyanide

		SW-846 9014

		1716

		

		



		

		

		Cadmium and Zinc

		SW-846 6010C

		10

		

		



		

		

		pH

		SW-846 9045D

		2726

		

		



		

		

		TOC

		Lloyd Kahn

		2726

		

		








SAP Worksheet #17—Sampling Design and Rationale (continued)

		Matrix

		Depth of Samples

		Analysisb

		Laboratory Method

		Number of Samplesa

		Rationale

		Sampling Strategy



		Deep
Subsurface Soil

		Varies 
(2 feet bgs and deeper)

		TCL VOCs

		SW-846 8260B

		10

		Cleared Area – Deep subsurface soil samples will only be collected if waste is identified in the test pits. If needed, collect soil samples to characterize potential contamination within the waste. 

Excavated Area – Deep subsurface soil samples will only be collected if waste is identified in the test pits. If needed, collect soil samples to characterize potential contamination within the waste.

Former Building 109 – Collect deep subsurface soil samples at borings located at the former drainage trenches and flumes to decide if additional investigation or remediation is warranted. 

Geotechnical Parameters – Collect subsurface soil samples to characterize geotechnical characteristics of the aquifer within the groundwater plume. Data will be used to refine the fate and transport of contamination at the site and for FS evaluation.

		Cleared Area – If waste is visibly identified, up to two deep subsurface samples will be collected.  The soil borings selected for sampling will be chosen in the field and biased to where waste is observed (see decision logic in Worksheet #14).To assess if this area was used for historical disposal activities, samples will be analyzed for the full suite of potential contaminants and perchlorate.

Excavated Area – If waste is visibly identified, up to two deep subsurface samples will be collected. The soil borings selected for sampling will be chosen in the field and biased to where waste is observed (see decision logic in Worksheet #14). One sample will be collected within the waste. Soil samples will be analyzed for cadmium and zinc to assess the nature and extent of contamination. 

Former Building 109 – Eight deep subsurface soil samples will be collected at the former building trenches and concrete flume locations. Samples will be collected approximately 6 inches below the estimated depth of the former trenches and flumes.

· The estimated depth of the drainage trenches is 2 feet bgs; samples will be collected from 2.5 to 3.5 feet bgs.

· The estimated depth of the concrete flumes is 4 feet bgs; samples will be collected from 4.5 to 5.5 feet bgs. 

To investigate whether a potential release may have occurred, samples will be analyzed for the full suite of potential contaminants.

Geotechnical Parameters – Two saturated subsurface soil samples will be collected from the soil boring at proposed monitoring well 6GW17A. An attempt will be made to collect one sample each from more- permeable (sandy matrix) and less-permeable (clay matrix) lithology to characterize the range of site conditions. 



		

		

		TCL SVOCs, SIM PAHs

		SW-846 8270D, 8270D SIM

		10

		

		



		

		

		Pesticides

		SW-846 8081B

		10

		

		



		

		

		TCL PCBs

		SW-846 8082A

		10

		

		



		

		

		TCL Explosives

		SW-8330B

		10

		

		



		

		

		Perchlorate

		SW-846 6850

		2

		

		



		

		

		TAL Metals

		SW-846 6010C

		10

		

		



		

		

		Mercury

		SW-846 7471B/7470A

		10

		

		



		

		

		Cyanide

		SW-846 9014

		10

		

		



		

		

		Cadmium and Zinc

		SW-846 6010C

		2

		

		



		

		

		Porosity

		ASTM D7263

		2

		

		



		

		

		Bulk Density

		ASTM D2937 D7263

		2

		

		



		

		

		Permeability

		ASTM D2434

		2

		

		



		

		

		Grain-Size 
(Sieve and Hydrometer)

		ASTM D422

		2

		

		



		Sediment

		0 to 4 inches bgs

		Select VOCs

		SW-846 8260B

		8

		Building 110 Flume – Collect sediment samples to evaluate if wastewater from the former Building 110 impacted sediment in the concrete flume in a manner that might warrant remediation. 

Building 110 Drainage – Collect sediment samples to evaluate if wastewater from the former Building 110 impacted sediment in the drainage near former Building 110 in a manner that might warrant remediation. 

Northern Drainage – Collect sediment samples to evaluate if sediment in the northern drainages was impacted by historical industrial activities in a manner that might warrant remediation. 

Impoundment Area – Collect sediment samples to monitor contaminant concentrations within the Impoundment Area, including the 2006 removal area. Data will be used to assist with site management decisions and evaluate current risks.

		Building 110 Flume – Three sediment samples will be collected along the concrete flume. One sample will be collected from where the flume intersects the drainage. The other two samples will be collected to the west, approximately 100 feet apart. To investigate whether a potential release may have occurred, samples will be analyzed for the full suite of potential contaminants, pH, TOC, sieve grain-size, and AVS/SEM.

Building 110 Drainage – Four sediment samples will be collected along the drainage. Samples will be collected approximately 100 feet apart. To investigate whether a potential release may have occurred, samples will be analyzed for the full suite of potential contaminants, pH, TOC, sieve grain-size, and AVS/SEM.

Northern Drainage – FourThree sediment samples will be collected along the drainages. Two samples will be collected from the western drainage, approximately 125200 feet apart. TwoOne samples will be collected from the shorter eastern drainage, approximately 100 feet apart. To investigate whether a potential release may have occurred, samples will be analyzed for the full suite of potential contaminants, pH, TOC, sieve grain-size, and AVS/SEM.

Impoundment Area – Eight sediment samples will be collected within the Impoundment Area. Four samples will be collected from within the 2006 removal area footprint. Four samples will be collected downgradient of the northern drainages. Samples will be collected approximately 100 to 150 feet apart. Sediment samples will be analyzed only for COCs (select VOCs, select explosives, select metals, and PAHs), pH, TOC, sieve grain-size, and AVS/SEM for ecological risk evaluation.



		

		

		Select Explosives

		SW-846 8330B 

		8

		

		



		

		

		Select Metals

		SW-846 6010C

		8

		

		



		

		

		SIM PAHs

		SW-846 8270D SIM

		8

		

		



		

		

		TCL VOCs

		SW-846 8260B

		1110

		

		



		

		

		TCL SVOCs, SIM PAHs

		SW-846 8270D, 8270D SIM

		1110

		

		



		

		

		Pesticides

		SW-846 8081B

		1110

		

		



		

		

		TCL PCBs

		SW-846 8082A

		1110

		

		



		

		

		TCL Explosives

		SW-8330B

		1110

		

		



		

		

		TAL Metals

		SW-846 6010C

		1110

		

		



		

		

		Mercury

		SW-846 7471B/7470A

		1110

		

		



		

		

		Cyanide

		SW-846 9014

		1110

		

		



		

		

		pH

		ASTM D2937 or ATIRP40

		1918

		

		



		

		

		TOC

		ASTM D2434

		1918

		

		



		

		

		Grain-Size (Sieve only)

		ASTM D422

		1918

		

		



		

		

		AVS/SEM

		EPA 821_R-91-100

		1918

		

		








SAP Worksheet #17—Sampling Design and Rationale (continued)

		Matrix

		Depth of Samples

		Analysisb

		Laboratory Method

		Number of Samplesa

		Rationale

		Sampling Strategy



		Groundwater

		Varies 

(See Worksheet #14)

		Select VOCs

		SW-846 8260B

		33

		Collect groundwater samples from existing and new monitoring wells to refine the groundwater plumes presented in the Phase II Groundwater RI report
(CH2M HILL, 2011a) to  facilitate FS alternative development. All existing monitoring wells will be included in the investigation. 

The following new wells will be installed to resolve data gaps in the CSM:

Upgradient – Refine upgradient extent of groundwater plumes across all groundwater zones and provide a permanent monitoring point. Data will be used to refine the horizontal hydraulic flow gradient and provide comparison data for natural attenuation evaluation.

Sidegradient – Refine northern, sidegradient extent of explosives in groundwater. 

Downgradient – Refine leading edge of the dissolved plumes. Data will also be used to refine hydraulic flow gradients. 

		Existing Wells – Twenty-five existing monitoring wells will be sampled. Groundwater samples will be analyzed for COCs and 1,4-dioxane. Twelve monitoring wells within the plume interior will also be sampled for geochemical and water quality parameters for natural attenuation evaluation. Monitoring wells 6GW13, 6GW13A, and 6GW14, which had some of the highest CVOC concentrations during the RI, will also be sampled for microbial analysis. 

New Wells 

Upgradient – Four groundwater samples will be collected upgradient of the contaminant plumes, as follows:

Because of the complex lithology at the site, the contaminant plume is vertically present at various depths in different locations of the site. To confirm that the selected upgradient monitoring well is screened at the appropriate location, DPT samples will be collected before monitoring well installation at three different vertical intervals. DPT groundwater samples will be collected in the vicinity of former Building 110. DPT groundwater samples will only be analyzed for COCs.

Following confirmation that the proposed location is suitable for upgradient plume monitoring, one monitoring well (6GW19) will be installed. Groundwater samples will be analyzed for COCs and 1,4-dioxane. Groundwater samples will also be analyzed for geochemical and water quality parameters to establish background conditions for natural attenuation evaluation. 

Sidegradient – One shallow well (6GW21) will be installed approximately 200 feet northeast of monitoring wells 6GW09/09A/09B to laterally refine the northern extent of the RDX and 2,4-DNT contamination. Groundwater samples will be analyzed for COCs and 1,4-dioxane.

Downgradient – Three wells will be installed downgradient of the plumes, as follows:

One shallow well (6GW20) will be installed approximately 125 feet southwest of monitoring wells 6GW09/09A/09B to laterally refine the downgradient extent of RDX and 2,4-DNT contamination. Groundwater samples will be analyzed for COCs and 1,4-dioxane.

A cluster of two monitoring wells (6GW17A/17B) will be installed adjacent to existing monitoring well 6GW17 to vertically and laterally refine the western extent of the CVOC dissolved plume. Groundwater samples will be analyzed for COCs and 1,4-dioxane. Groundwater samples will also be analyzed for geochemical and water quality parameters for natural attenuation evaluation.



		

		

		Select Explosives

		SW-846 8330B 

		33

		

		



		

		

		Select Total and Dissolved Metals

		SW-846 6020A

		33

		

		



		

		

		1,4-Dioxane

		SW-846 8260B SIM

		30

		

		



		

		

		Alkalinity

		SM 2320B

		15

		

		



		

		

		TOC

		SW-846 9060A

		15

		

		



		

		

		CNNS

		EPA 300.0

		15

		

		



		

		

		Sulfide

		SM4500-S2-F

		15

		

		



		

		

		MEE

		RSK-175

		15

		

		



		

		

		Ferrous Iron

		Field Test Kit

		15

		

		



		

		

		DHC and Functional Genes

		Quantitative Polymerase Chain Reaction (qPCR)

		3

		

		



		Surface Water

		Surface

		Select VOCs

		SW-846 8260B

		8

		Building 110 Flume – Collect surface water samples to evaluate if wastewater from the former Building 110 impacted surface water in the concrete flume in a manner that might warrant remediation.

Building 110 Drainage – Collect surface water samples to evaluate if wastewater from the former Building 110 impacted surface water in the drainage near former Building 110 in a manner that might warrant remediation. 

Northern Drainage – Collect surface water samples to evaluate if surface water in the northern drainages was impacted by historical industrial activities in a manner that might warrant remediation. 

Impoundment Area – Collect surface water samples to monitor contaminant concentrations within the Impoundment Area, including the 2006 removal area. Data will be used to assist with site management decisions and evaluate current risks.

		Building 110 Flume – Three surface water samples will be collected along the concrete flume. Samples will be co-located with the sediment sample locations, as previously described. To investigate whether a potential release may have occurred, samples will be analyzed for the full suite of potential contaminants. Hardness is only required if salinity is less than 10 ppt. 

Building 110 Drainage – Four surface water samples will be collected along the concrete flume. Samples will be co-located with the sediment sample locations, as previously described. To investigate whether a potential release may have occurred, samples will be analyzed for the full suite of potential contaminants. Hardness is only required if salinity is less than 10 ppt.

Northern Drainage – FourThree surface water samples will be collected along the concrete flume. Samples will be co-located with the sediment sample locations, as previously described. To investigate whether a potential release may have occurred, samples will be analyzed for the full suite of potential contaminants. Hardness is only required if salinity is less than 10 ppt.

Impoundment Area – Eight surface water samples will be collected within the Impoundment Area. Samples will be co-located with the sediment sample locations, as previously described. Surface water samples will be analyzed for COCs (select VOCs, select explosives, select metals, and mercury). Hardness may also be collected for analysis if salinity is less than 10 ppt.



		

		

		Select Explosives

		SW-846 8330B 

		8

		

		



		

		

		Select Total and Dissolved Metals

		SW-846 6010C

		8

		

		



		

		

		1,4-Dioxane

		SW-846 8260B SIM

		1918

		

		



		

		

		TCL VOCs

		SW-846 8260B

		1110

		

		



		

		

		TCL SVOCs, SIM PAHs

		SW-846 8270D, 8270D SIM

		1110

		

		



		

		

		Pesticides

		SW-846 8081B

		1110

		

		



		

		

		TCL PCBs

		SW-846 8082A

		1110

		

		



		

		

		TCL Explosives 

		SW-8330B

		1110

		

		



		

		

		Total and Dissolved Metals

		SW-846 6020A

		1110

		

		



		

		

		Total and Dissolved Mercury

		SW-846 7470A

		1918

		

		



		

		

		Total and Amenable Cyanide

		SW-846 9012

		1110

		

		



		

		

		Hardness

		EPA 130.2

		1918

		

		





Notes: 

The final number and placement of samples may be modified in the field based on the field team's professional opinion.

a	Does not include QA/QC samples. These are listed in Worksheet #30.

b	The select VOCs consist of 1,1,1-TCA, 1,1-DCA, PCE, TCE, cis-1,2-DCE, and vinyl chloride. The select explosives consist of 1,3,5-TNB, 1,3-DNB, 2,4,6-TNT, 2,4-DNT, 2,6-DNT, amino-DNTs, HMX, and RDX. The select metals consist of aluminum, antimony, arsenic, beryllium, cadmium, chromium, cobalt, copper, iron, lead, manganese, nickel, selenium, silver, vanadium, and zinc. 

c	The full suite of potential contaminants consists of VOCs, SVOCs, pesticides, PCBs, explosives, metals, mercury, and cyanide. 
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[bookmark: _Toc358725394][bookmark: _Toc358725924]SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table

		Sampling Area

		Sampling Station

		Sample ID1

		Matrix

		Depth

		Analytical Group5

		Number of Samples6

		Sampling SOP Reference4



		Surface Soil



		Excavated Area

		YS06-SO001

		YS06-SS01-MMYY

		SS

		0-6 inches bgs

		Cadmium, Zinc, pH, TOC

		10

		Homog, Soils, ShallowSO



		

		YS06-SO002

		YS06-SS02-MMYY

		

		

		

		

		



		Area surrounding Excavated Area

		YS06-SO003

		YS06-SS03-MMYY

		

		

		

		

		



		

		YS06-SO004

		YS06-SS04-MMYY

		

		

		

		

		



		

		YS06-SO005

		YS06-SS05-MMYY

		

		

		

		

		



		

		YS06-SO006

		YS06-SS06-MMYY

		

		

		

		

		



		

		YS06-SO007

		YS06-SS07-MMYY

		

		

		

		

		



		

		YS06-SO008

		YS06-SS08-MMYY

		

		

		

		

		



		

		YS06-SO009

		YS06-SS09-MMYY

		

		

		

		

		



		

		YS06-SO010

		YS06-SS10-MMYY

		

		

		

		

		



		Former Building 109

		YS06-SO011

		YS06-SS11-MMYY

		

		

		

		

		



		

		YS06-SO012

		YS06-SS12-MMYY

		

		

		

		

		



		

		YS06-SO013

		YS06-SS13-MMYY

		

		

		full suite + pH, TOC

		1617

		Homog, Soils, ShallowSO, Soils VOC



		

		YS06-SO014

		YS06-SS14-MMYY

		

		

		

		

		



		

		YS06-SO015

		YS06-SS15-MMYY

		

		

		

		

		



		

		YS06-SO016

		YS06-SS16-MMYY

		

		

		

		

		



		

		YS06-SO017

		YS06-SS17-MMYY

		

		

		

		

		



		

		YS06-SO018

		YS06-SS18-MMYY

		

		

		

		

		



		

		YS06-SO019

		YS06-SS19-MMYY

		

		

		

		

		



		

		YS06-SO020

		YS06-SS20-MMYY

		

		

		

		

		



		

		YS06-SO021

		YS06-SS21-MMYY

		

		

		

		

		



		

		YS06-SO022

		YS06-SS220-MMYY

		

		

		

		

		



		

		YS06-SO023

		YS06-SS23-MMYY

		

		

		

		

		



		

		YS06-SO024

		YS06-SS24-MMYY

		

		

		

		

		



		

		YS06-SO025

		YS06-SS25-MMYY

		

		

		

		

		



		

		YS06-SO026

		YS06-SS26-MMYY

		

		

		

		

		



		

		YS06-SO027

		YS06-SS27-MMYY

		

		

		

		

		





SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)

		Sampling Area

		Sampling Station

		Sample ID1

		Matrix

		Depth

		Analytical Group5

		Number of Samples6

		Sampling SOP Reference4



		Subsurface Soil



		Excavated Area

		YS06-SO001

		YS06-SB01-MMYY

		SB

		12-24 inches bgs

		Cadmium, Zinc, pH, TOC

		10

		Homog, Soils



		

		YS06-SO002

		YS06-SB02-MMYY

		

		

		

		

		



		Area Surrounding Excavated Area

		YS06-SO003

		YS06-SB03-MMYY

		

		

		

		

		



		

		YS06-SO004

		YS06-SB04-MMYY

		

		

		

		

		



		

		YS06-SO005

		YS06-SB05-MMYY

		

		

		

		

		



		

		YS06-SO006

		YS06-SB06-MMYY

		

		

		

		

		



		

		YS06-SO007

		YS06-SB07-MMYY

		

		

		

		

		



		

		YS06-SO008

		YS06-SB08-MMYY

		

		

		

		

		



		

		YS06-SO009

		YS06-SB09-MMYY

		

		

		

		

		



		

		YS06-SO010

		YS06-SB10-MMYY

		

		

		

		

		



		Former Building 109

		YS06-SO011

		YS06-SB11-MMYY

		SB

		6-24 inches bgs

		full suite + pH, TOC

		1617

		Homog, Soils, Soils VOC



		

		YS06-SO012

		YS06-SB12-MMYY

		

		

		

		

		



		

		YS06-SO013

		YS06-SB13-MMYY

		

		

		

		

		



		

		YS06-SO014

		YS06-SB14-MMYY

		

		

		

		

		



		

		YS06-SO015

		YS06-SB15-MMYY

		

		

		

		

		



		

		YS06-SO016

		YS06-SB16-MMYY

		

		

		

		

		



		

		YS06-SO017

		YS06-SB17-MMYY

		

		

		

		

		



		

		YS06-SO018

		YS06-SB18-MMYY

		

		

		

		

		



		

		YS06-SO019

		YS06-SB19-MMYY

		

		

		

		

		



		

		YS06-SO020

		YS06-SB20-MMYY

		

		

		

		

		



		

		YS06-SO021

		YS06-SB21-MMYY

		

		

		

		

		



		

		YS06-SO022

		YS06-SB22-MMYY

		

		

		

		

		



		

		YS06-SO023

		YS06-SB23-MMYY

		

		

		

		

		



		

		YS06-SO024

		YS06-SB24-MMYY

		

		

		

		

		



		

		YS06-SO025

		YS06-SB25-MMYY

		

		

		

		

		



		

		YS06-SO026

		YS06-SB26-MMYY

		

		

		

		

		



		

		YS06-SO027

		YS06-SB27-MMYY

		

		

		

		

		





SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)

		Sampling Area

		Sampling Station

		Sample ID1

		Matrix

		Depth

		Analytical Group5

		Number of Samples6

		Sampling SOP Reference4



		Deep Subsurface Soil

		 

		 

		 

		 

		 

		 

		 



		Cleared Area

		TBD

		YS06-SB##-TDBD-MMYY 2

		SB

		TBD

		full suite, perchlorate

		0-2

		Homog, Soils, Soils VOC



		Excavated Area

		TBD

		YS06-SB##-TDBD-MMYY 2

		

		TBD

		Cadmium, Zinc

		0-2

		Homog, Soils



		Former Building 109

		YS06-SO011

		YS06-SB11-MMYY

		SB

		4.5-5.5 feet bgs

		full suite

		8

		DP Soil, Homog, Soils, Soils VOC



		

		YS06-SO012

		YS06-SB12-MMYY

		

		

		

		

		



		

		YS06-SO015

		YS06-SB15-MMYY

		

		

		

		

		



		

		YS06-SO022

		YS06-SB22-MMYY

		

		

		

		

		



		

		YS06-SO013

		YS06-SB13-MMYY

		

		2.5-3.5 feet bgs

		

		

		



		

		YS06-SO014

		YS06-SB14-MMYY

		

		

		

		

		



		

		YS06-SO016

		YS06-SB16-MMYY

		

		

		

		

		



		

		YS06-SO017

		YS06-SB17-MMYY

		

		

		

		

		



		Geotechnical Parameters 

		YS06-GW017A

		YS06-SBGW17A-TDBD-MMYY 

		

		TBD

		grainsize (sieve and hydrometer), geotechnical

		2

		Soils



		

		YS06-GW017A

		YS06-SBGW17A-TDBD-MMYY 

		

		TBD

		

		

		Soils



		Sediment

		 

		 

		 

		 

		 

		 

		 



		Building 110 Flume

		YS06-SWSD079

		YS06-SD79-MMYY

		SD

		0-4 inches bgs

		full suite, pH, TOC, sieve grainsize, AVS/SEM

		3

		Homog, SedSamp



		

		YS06-SWSD080

		YS06-SD80-MMYY

		

		

		

		

		



		

		YS06-SWSD081

		YS06-SD81-MMYY

		

		

		

		

		



		Building 110 Drainage

		YS06-SWSD082

		YS06-SD82-MMYY

		

		

		

		4

		Homog, SedSamp



		

		YS06-SWSD083

		YS06-SD83-MMYY

		

		

		

		

		



		

		YS06-SWSD084

		YS06-SD84-MMYY

		

		

		

		

		



		

		YS06-SWSD085

		YS06-SD85-MMYY

		

		

		

		

		



		Northern Drainage

		YS06-SWSD086

		YS06-SD86-MMYY

		SD

		0-4 inches bgs

		full suite, pH, TOC, sieve grainsize, AVS/SEM

		34

		Homog, SedSamp



		

		YS06-SWSD087

		YS06-SD87-MMYY

		

		

		

		

		



		

		YS06-SWSD088

		YS06-SD88-MMYY

		

		

		

		

		



		

		YS06-SWSD097

		YS06-SD97-MMYY

		

		

		

		

		








SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)

		Sampling Area

		Sampling Station

		Sample ID1

		Matrix

		Depth

		Analytical Group5

		Number of Samples6

		Sampling SOP Reference4



		Sediment (continued)

		 

		 

		 

		 

		 

		 

		 



		Impoundment Area

		YS06-SWSD089

		YS06-SD89-MMYY

		

		

		Select VOCs, Select Metals, Select Explosives, PAHs, pH, TOC, grainsize, AVS/SEM

		8

		Homog, SedSamp



		

		YS06-SWSD090

		YS06-SD90-MMYY

		

		

		

		

		



		

		YS06-SWSD091

		YS06-SD91-MMYY

		

		

		

		

		



		

		YS06-SWSD092

		YS06-SD92-MMYY

		

		

		

		

		



		

		YS06-SWSD093

		YS06-SD93-MMYY

		

		

		

		

		



		

		YS06-SWSD094

		YS06-SD94-MMYY

		

		

		

		

		



		

		YS06-SWSD095

		YS06-SD95-MMYY

		

		

		

		

		



		

		YS06-SWSD096

		YS06-SD96-MMYY

		

		

		

		

		



		Surface Water 



		Building 110 Flume

		YS06-SWSD079

		YS06-SW79-MMYY

		SW

		N/A

		full suite, 1,4-dioxane,  hardness 3

		3

		VOCAq, WaterQual, SWSamp



		

		YS06-SWSD080

		YS06-SW80-MMYY

		

		

		

		

		



		

		YS06-SWSD081

		YS06-SW81-MMYY

		

		

		

		

		



		Building 110 Drainage

		YS06-SWSD082

		YS06-SW82-MMYY

		

		

		

		4

		VOCAq, WaterQual, SWSamp



		

		YS06-SWSD083

		YS06-SW83-MMYY

		

		

		

		

		



		

		YS06-SWSD084

		YS06-SW84-MMYY

		

		

		

		

		



		

		YS06-SWSD085

		YS06-SW85-MMYY

		

		

		

		

		



		Northern Drainage

		YS06-SWSD086

		YS06-SW86-MMYY

		

		

		

		34

		VOCAq, WaterQual, SWSamp



		

		YS06-SWSD087

		YS06-SW87-MMYY

		

		

		

		

		



		

		YS06-SWSD088

		YS06-SW88-MMYY

		

		

		

		

		



		

		YS06-SWSD097

		YS06-SW97-MMYY

		

		

		

		

		



		Impoundment Area

		YS06-SWSD089

		YS06-SW89-MMYY

		

		

		Select VOCs, 1,4-dioxane, Total and Dissolved Select Metals including Mercury, Select Explosives, hardness 3

		8

		VOCAq, WaterQual, SWSamp



		

		YS06-SWSD090

		YS06-SW90-MMYY

		

		

		

		

		



		

		YS06-SWSD091

		YS06-SW91-MMYY

		

		

		

		

		



		

		YS06-SWSD092

		YS06-SW92-MMYY

		

		

		

		

		



		

		YS06-SWSD093

		YS06-SW93-MMYY

		

		

		

		

		



		

		YS06-SWSD094

		YS06-SW94-MMYY

		

		

		

		

		



		

		YS06-SWSD095

		YS06-SW95-MMYY

		

		

		

		

		



		

		YS06-SWSD096

		YS06-SW96-MMYY

		

		

		

		

		





SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)

		Sampling Area

		Sampling Station

		Sample ID1

		Matrix

		Depth

		Analytical Group5

		Number of Samples6

		Sampling SOP Reference4



		Groundwater

		 

		 

		 

		 

		 

		 

		 



		Existing Wells

		YS06-GW001A

		YS06-GW01A-MMYY

		GW

		48-61.9 feet bgs

		Select VOCs, 1,4-dioxane, Total and Dissolved Select Metals, Select Explosives

		13

		VOCAq, WaterQual, MWSamp, LowFlow



		

		YS06-GW002

		YS06-GW02-MMYY

		GW

		40-55 feet bgs

		

		

		



		

		YS06-GW003

		YS06-GW03-MMYY

		GW

		37.9-47.9 feet bgs

		

		

		



		

		YS06-GW006

		YS06-GW06-MMYY

		GW

		8-18 feet bgs

		

		

		



		

		YS06-GW006B

		YS06-GW06B-MMYY

		GW

		28-38 feet bgs

		

		

		



		

		YS06-GW009A

		YS06-GW09A-MMYY

		GW

		40-50 feet bgs

		

		

		



		

		YS06-GW009B

		YS06-GW09B-MMYY

		GW

		65-75 feet bgs

		

		

		



		

		YS06-GW010

		YS06-GW10-MMYY

		GW

		12-22 feet bgs

		

		

		



		

		YS06-GW010A

		YS06-GW10A-MMYY

		GW

		30-40 feet bgs

		

		

		



		

		YS06-GW011

		YS06-GW11-MMYY

		GW

		28-38 feet bgs

		

		

		



		

		YS06-GW012A

		YS06-GW12A-MMYY

		GW

		40-60 feet bgs

		

		

		



		

		YS06-GW017

		YS06-GW17-MMYY

		GW

		10-30 feet bgs

		

		

		



		

		YS06-GW018

		YS06-GW18-MMYY

		GW

		40-60 feet bgs

		

		

		



		

		YS06-GW001

		YS06-GW01-MMYY

		GW

		5-20 feet bgs

		Select VOCs, 1,4-dioxane, Total and Dissolved Select Metals, Select Explosives, NAIPs

		9

		VOCAq, WaterQual, MWSamp, LowFlow



		

		YS06-GW004

		YS06-GW04-MMYY

		GW

		5-10 feet bgs

		

		

		



		

		YS06-GW005B

		YS06-GW05B-MMYY

		GW

		5-15 feet bgs

		

		

		



		

		YS06-GW007

		YS06-GW07-MMYY

		GW

		8-18 feet bgs

		

		

		



		

		YS06-GW008

		YS06-GW08-MMYY

		GW

		31-36 feet bgs

		

		

		



		

		YS06-GW009

		YS06-GW09-MMYY

		GW

		20-30 feet bgs

		

		

		



		

		YS06-GW012

		YS06-GW12-MMYY

		GW

		5-25 feet bgs

		

		

		



		

		YS06-GW015

		YS06-GW15-MMYY

		GW

		40-60 feet bgs

		

		

		



		

		YS06-GW016

		YS06-GW16-MMYY

		GW

		10-30 feet bgs

		

		

		



		

		YS06-GW013

		YS06-GW13-MMYY

		GW

		10-30 feet bgs

		Select VOCs, 1,4-dioxane, Total and Dissolved Select Metals, Select Explosives, NAIPs, Microbial

		3

		VOCAq, WaterQual, MWSamp, LowFlow



		

		YS06-GW013A

		YS06-GW13A-MMYY

		GW

		40-60 feet bgs

		

		

		



		

		YS06-GW014

		YS06-GW14-MMYY

		GW

		15-25 feet bgs

		

		

		





SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)

		Sampling Area

		Sampling Station

		Sample ID1

		Matrix

		Depth

		Analytical Group5

		Number of Samples6

		Sampling SOP Reference4



		Groundwater (continued)



		Upgradient

		YS06-DW010

		YS06-DW10-MMYY

		GW

		6-10 feet bgs

		Select VOCs, Total and Dissolved Select Metals, Select Explosives

		3

		VOCAq, WaterQual, LowFlow, DPGW



		

		YS06-DW011

		YS06-DW11-MMYY

		GW

		16-20 feet bgs

		

		

		



		

		YS06-DW012

		YS06-DW12-MMYY

		GW

		36-40 feet bgs

		

		

		



		

		YS06-GW019

		YS06-GW19-MMYY

		GW

		12-22 feet bgs

		Select VOCs, Total and Dissolved Select Metals, Select Explosives, 1,4-dioxane, NAIPs

		1

		VOCAq, WaterQual, MWSamp, LowFlow



		Sidegradient

		YS06-GW021

		YS06-GW21-MMYY

		GW

		27-37 feet bgs

		Select VOCs, Total and Dissolved Select Metals, Select Explosives, 1,4-dioxane

		1

		VOCAq, WaterQual, MWSamp, LowFlow



		Downgradient

		YS06-GW0217A

		YS06-GW17A-MMYY

		GW

		35-45 feet bgs

		Select VOCs, 1,4-dioxane, Total and Dissolved Select Metals, Select Explosives, NAIPs

		2

		VOCAq, WaterQual, MWSamp, LowFlow



		

		YS06-GW017B

		YS06-GW17B-MMYY

		GW

		55-65 feet bgs

		

		

		



		

		YS06-GW020

		YS06-GW21-MMYY

		GW

		15-25 feet bgs

		Select VOCs, 1,4-dioxane, Total and Dissolved Select Metals, Select Explosives

		1

		VOCAq, WaterQual, MWSamp, LowFlow



		Notes:

1	Additional nomenclature instructions are as follows.

· duplicates will have "P" added after the station indicator, for example: YS06-SB21P-MMYY

· for all sample IDs, "MMYY" will be replaced with the two-digit month and year in which the sample was collected

· equipment blanks will be identified with the two digit month, day and year, and what matrix it is relevant to, for example: YS06-EBMMDDYY

· trip blanks will be identified with the two digit month, day and year, and whether it is the first or other trip blank of the day, for example: YS06-TB01-MMDDYY

2	Sample to be collected at a location TBD. If the sample is collocated with shallow subsurface soil, ## will indicate the soil location number. If the sample is not co-located with shallow subsurface soil, the ID numbers will reflect a new station ID, starting at YS006-SO027.

3	In surface water, hardness will be sampled only if salinity < 10 ppt.

4	Refer to Worksheet #22 for complete SOP references.

5	Full suite analysis is to include: TCL VOCs, SVOCs, pesticides, PCBs, and explosives, TAL metals, mercury, and cyanide.

6 	Field QA/QC will be collected at the frequency noted on Worksheet #20.
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[bookmark: _Toc358725395][bookmark: _Toc358725925]SAP Worksheet #19—Analytical SOP Requirements Table 

		Matrix

		Analytical Group

		Preparation and Analytical Method/SOP Reference

		Containers (Number, Size, and Type)

		Minimum Sample Amount Required for Analysis

		Preservation Requirements (Chemical, Temperature, Light Protected)

		Maximum Holding Time1 (Preparation/Analysis)



		Surface Soil or Subsurface Soil

		VOCs

		SW-846 8260B/VGCMS-05

		3 of 40-ml glass vials + stirbar (tared)

		5 grams (g)

		Store in 5-ml water (2 vials), store in methanol 
(1 vial), 

		48 hours to freeze (for water-preserved only)/14 day to analysis



		

		SVOCs including PAHs by SIM

		SW-846 3550C, 8270D, and 8270D-SIM/EXSV-16, SVGCMS-03

		4 of 4-ounce (oz) glass jar

		40 g

		Cool to <6°C

		14 days to extraction/40 days to analysis



		

		Pesticides

		SW-846 3550C, 8081B/ EXSV-16, SVGC-04

		

		40 g

		

		



		

		PCBs

		SW-846 3550C, 8082A/ EXSV-16, SVGC-07

		

		

		

		



		

		Metals including mercury

		SW-846 3050B, 6010C/ EXMT-09, MET-05

		

		10 g

		

		180 days  



		

		

		SW-846 7471B/MET-16

		

		10 g

		

		28 days



		

		Cyanide

		SW-846 9014/WETS-027

		

		5 g

		

		14 days



		

		Explosives

		SW-846 8330B/SOP327

		1 of 4-oz glass jar

		2 g

		Cool to <6°C

		14 days to extraction/40 days to analysis



		

		Explosives (Perchlorate)

		SW-846 6850/SOP239

		1 of 4-oz amber jar

		2 g

		Cool to <6°C

		



		

		Wet Chemistry (pH and TOC)

		SW-846 9045D and Walkley-Black/WETS-056 and WETS-090

		1 of 4-oz glass jar

		25 g

		Cool to <6°C

		pH-analyze immediately/TOC 14 days



		

		Porosity

		ASTM D7263

		1 of Shelby tube

		6 inches undisturbed

		Maintain sample upright

		N/A



		

		Bulk Density

		ASTM D7263

		

		6 inches undisturbed

		

		



		

		Permeability

		ASTM D2434

		

		6 inches undisturbed

		

		



		

		Grain-size

		ASTM D422

		1 of 4-oz glass jar

		150 g

		None

		N/A



		Sediment 

		Select VOCs

		SW-846 8260B/VGCMS-05

		3 of 40-ml glass vials + stirbar (tared)

		5 g

		Store in 5-ml water (2 vials), store in methanol 
(1 vial), 

		48 hours to freeze (for water-preserved only)/14 day to analysis



		

		Select SVOCs (PAHs)

		SW-846 3550C, 8270D-SIM/ EXSV-16, SVGCMS-03

		1 of 4-oz glass jar

		40 g

		Cool to <6°C

		14 days to extraction/40 days to analysis



		

		Select Explosives

		SW-846 8330B/SOP327

		1 of 4-oz glass jar

		2 g

		Cool to <6°C

		14 days to extraction/40 days to analysis



		

		Select Metals

		SW-846 3050B, 6010C/ EXMT-09, MET-05

		1 of 4-oz glass jar

		10 g

		Cool to <6°C

		180 days  



		

		VOCs 

		SW-846 8260B/VGCMS-05

		3 of 40-ml glass vials + stirbar (tared)

		5 g

		Store in 5-ml water (2 vials), store in methanol 
(1 vial)

		48 hours to freeze (for water-preserved only)/14 day to analysis



		

		SVOCs including PAHs by SIM

		SW-846 3550C, 8270D, and 8270D-SIM / EXSV-16, SVGCMS-03

		4 of 4-oz glass jar

		40 g

		Cool to <6°C

		14 days to extraction/40 days to analysis



		

		Pesticides

		SW-846 3550C, 8081B/ EXSV-16, SVGC-04

		

		40 g

		

		14 days to extraction/40 days to analysis



		

		PCBs

		SW-846 3550C, 8082A/ EXSV-16, SVGC-07

		

		

		

		14 days to extraction/40 days to analysis



		

		Metals including mercury

		SW-846 3050B, 6010C/ EXMT-09, MET-05

		

		10 g

		

		180 days  



		

		

		SW-846 7471B/MET-16

		

		10 g

		

		28 days



		

		Cyanide

		SW-846 9014/WETS-027

		

		5 g

		

		14 days



		

		Explosives

		SW-846 8330B/SOP327

		1 of 4-oz glass jar

		2 g

		Cool to <6°C

		14 days to extraction/40 days to analysis



		

		Wet Chemistry (pH and TOC)

		SW-846 9045D and Walkley-Black/WETS-056 and WETS-090

		1 of 4-oz glass jar

		25 g

		Cool to <6°C

		pH-analyze immediately/TOC 14 days








SAP Worksheet #19—Analytical SOP Requirements Table (continued)

		Matrix

		Analytical Group

		Preparation and Analytical Method/SOP Reference

		Containers (Number, Size, and Type)

		Minimum Sample Amount Required for Analysis

		Preservation Requirements (Chemical, Temperature, Light Protected)

		Maximum Holding Time1 (Preparation/Analysis)



		Sediment

		AVS/SEM

		EPA 821_R-91-100, SW-846 3010A,  6010C, and 7470A / GEN-AVS/SEM, MET-3010A, MET-200.7/6010C, MET-245.1/7470A

		1 of 4-oz glass jar

		10 g

		Minimal Headspace, Cool to <6°C

		14 days



		

		Grain-size

		ASTM D422

		1 of 4-oz glass jar

		150 g

		None

		N/A



		Groundwater or Surface Water

		Select VOCs

		SW-846 8260B/VGCMS-05

		3 of 40-ml glass vials

		40 ml

		HCl to pH<2,
 Cool to <6°C

		14 days



		

		1,4-dioxane

		SW-846 8260B-SIM/VGCMS-10

		

		

		

		



		

		Select Explosives

		SW-846 8330B/SOP327

		2 of 1-liter (L) amber glass

		1,000 ml

		Cool to <6°C

		7 days to extraction/40 days to analysis



		

		Select Total Metals including mercury

		SW-846 3010A, 6020A/ EXMT-07, MET-05

		1 of 250-ml plastic

		10 ml

		HNO3 to pH<2
Cool to <6°C

		180 days



		

		

		SW-846 7470A/MET-03

		

		

		

		28 days



		

		Select Dissolved Metals including mercury

		SW-846 3010A, 6020A/ EXMT-07, MET-05

		1 of 250-ml plastic

		10 ml

		HNO3 to pH<2
Cool to <6°C

		180 days



		

		

		SW-846 7470A/MET-03

		

		

		

		28 days



		Surface Water

		VOCs

		SW-846 8260B/VGCMS-05

		3 of 40-ml glass vials

		40 ml

		HCl to pH<2,
 Cool to <6°C

		14 days



		

		SVOCs including PAHs by SIM

		SW-846 3510C, 8270D, and 8270D-SIM/ EXSV-27, SVGCMS-03

		1 of 1-L amber glass

		500 ml

		Cool to <6°C

		7 days to extraction/40 days to analysis



		

		Pesticides and PCBs

		SW-846 3510C, 8081B, and SW-846 8082A/ EXSV-27, SVGC-04, and SVGC-07

		2 of 1-L amber glass

		1,000 ml

		Cool to <6°C

		7 days to extraction/40 days to analysis



		

		Explosives

		SW-846 8330B/SOP327

		2 of 1-L amber glass

		1,000 ml

		Cool to <6°C

		7 days to extraction/40 days to analysis



		

		Total Metals including mercury

		SW-846 3010A, 6020A/ EXMT-07, MET-05

		2 of 250-ml plastic

		100 ml

		HNO3 to pH<2
Cool to <6°C

		180 days



		

		

		SW-846 7470A/MET-03

		

		30 ml

		

		28 days



		

		Dissolved Metals including mercury

		SW-846 3010A, 6020A/ EXMT-07, MET-05

		2 of 250-ml plastic

		100 ml

		HNO3 to pH<2
Cool to <6°C

		180 days



		

		

		SW-846 7470A/MET-03

		

		30 ml

		

		28 days



		

		Total Cyanide

		SW-846 9012/GEN-9012

		1 of 250-ml plastic

		6 ml

		0-6°C NaOH to pH≥12

		14 days



		

		Amenable Cyanide

		SW-846 9012/GEN-9012, GEN-4500 CN G

		

		50 ml

		0-6°C NaOH to pH≥12

		14 days



		

		Wet Chemistry (Hardness)

		EPA 130.2/WETS-010

		1 of 250-ml plastic

		100 ml

		HNO3 to pH<2
Cool to <6°C

		180 days



		Groundwater

		Wet Chemistry (alkalinity)

		SM2320B/WETS-004

		1 of 250-ml plastic

		50 ml

		Cool to <6°C

		28 days



		

		Wet Chemistry (CNNS)

		EPA 300.0/WETS-092

		

		20 ml

		

		14 days



		

		Wet Chemistry (TOC)

		SW-846 9060A/WETS-66

		2 of 40-ml glass vials

		40 ml

		H2SO4 to pH<2, Cool to <6°C

		28 days



		

		Wet Chemistry (sulfide)

		SM 4500-S2-E (18th Ed.)/WETS-061

		1 of 250-ml plastic

		250 ml

		ZnAc+NaOH to pH >12, Cool to 6°C

		7 days



		

		Wet Chemistry (MEE)

		RSK-175/VGC-11

		2 of 40-ml glass vials

		40 ml

		Cool to <6°C

		7 days
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[bookmark: _Toc358725396][bookmark: _Toc358725926]SAP Worksheet #20—Field Quality Control Sample Summary Table

		Matrix

		Analytical Group

		No. of Sampling Locations

		No. of Field Duplicates1

		No. of MS/
MSDs1

		No. of Equip. Blanks1,2

		No. of Trip Blanks1,2

		Total No. of Samples to Lab1



		Surface Soil

		VOCs

		1716

		2

		1/1

		2

		2

		256



		

		SVOCs/SIM PAHs

		1716

		2

		1/1

		2

		-

		23



		

		Pesticides/PCBs

		1716

		2

		1/1

		2

		-

		23



		

		Metals & Mercury 4 

		2726

		3

		2/2

		3

		-

		376



		

		Cyanide

		1716

		2

		1/1

		2

		-

		23



		

		Explosives

		1716

		2

		1/1

		2

		-

		23



		

		Wet Chem (pH, TOC)

		2726

		-

		-

		-

		-

		2726



		Subsurface Soil (Shallow)

		VOCs

		1716

		2

		1/1

		2-

		-2

		254



		

		SVOCs/SIM PAHs

		1716

		2

		1/1

		2-

		-

		230



		

		Pesticides/PCBs

		1716

		2

		1/1

		2-

		-

		230



		

		Metals & Mercury 4 

		2726

		3

		2/2

		3-

		-

		363



		

		Cyanide

		1716

		2

		1/1

		2-

		-

		230



		

		Explosives

		1716

		2

		1/1

		-2

		-

		230



		

		Wet Chem (pH, TOC)

		2726

		-

		-

		-

		-

		2726



		Subsurface Soil (Deep)

		VOCs

		10 3

		1

		1/1

		2

		2

		15



		

		SVOCs/SIM PAHs

		10 3

		1

		1/1

		2

		-

		14



		

		Pesticides/PCBs

		10 3

		1

		1/1

		2

		-

		14



		

		Metals & Mercury 4 

		12 3

		2

		1/1

		2

		-

		17



		

		Cyanide

		10 3

		1

		1/1

		2

		-

		14



		

		Explosives

		10 3

		1

		1/1

		2

		-

		14



		

		Perchlorate

		2 3

		1

		1/1

		2

		-

		6



		

		Grainsize 
(sieve and hydrometer)

		2

		-

		-

		-

		-

		2



		

		Geotechnical

		2

		-

		-

		-

		-

		2



		DPT Groundwater

		Select VOCs

		3

		-

		1/1

		1

		1-

		76



		

		Select Metals

		3

		-

		1/1

		1

		-

		6



		

		Select Explosives

		3

		-

		1/1

		1

		-

		6



		Groundwater

		Select VOCs

		30

		3

		2/2

		3

		7

		4757



		

		1,4-Dioxane

		30

		3

		2/2

		3

		7

		4757



		

		Select Total Metals

		30

		3

		2/2

		3

		-

		407



		

		Select Dissolved Metals

		30

		3

		2/2

		3

		-

		407



		

		Select Explosives

		30

		3

		2/2

		3

		-

		407



		

		NAIPs 5

		15

		-

		-

		-

		-

		15



		

		Microbial 

		3

		-

		-

		-

		-

		3





SAP Worksheet #20—Field Quality Control Sample Summary Table (continued)

		Matrix

		Analytical Group

		No. of Sampling Locations

		No. of Field Duplicates1

		No. of MS/
MSDs1

		No. of Equip. Blanks1,2

		No. of Trip Blanks1,2

		Total No. of Samples to Lab1



		Sediment

		Select VOCs

		8

		1

		-

		2

		2

		13



		

		Select SVOCs (PAHs)

		8

		1

		-

		2

		-

		11



		

		Select Metals

		8

		1

		-

		2

		-

		11



		

		Select Explosives

		8

		1

		-

		2

		-

		11



		

		VOCs

		1110

		1

		1/1

		3

		2

		198



		

		SVOCs/SIM PAHs

		1110

		1

		1/1

		3

		-

		176



		

		Pesticides/PCBs

		1110

		1

		1/1

		3

		-

		176



		

		Metals & Mercury

		1110

		1

		1/1

		3

		-

		176



		

		Cyanide

		1110

		1

		1/1

		3

		-

		176



		

		Explosives

		1110

		1

		1/1

		3

		-

		176



		

		Wet Chem (pH, TOC)

		1918

		-

		-

		-

		-

		1918



		

		AVS/SEM

		1918

		-

		-

		-

		-

		1918



		

		Grainsize (sieve only)

		1918

		-

		-

		-

		-

		1918



		Surface Water

		Select VOCs

		8

		1

		-

		-

		2

		11



		

		1,4-dioxane

		8

		1

		-

		-

		2

		11



		

		Select Total Metals and Mercury

		8

		1

		-

		-

		-

		9



		

		Select Dissolved Metals and Mercury

		8

		1

		-

		-

		-

		9



		

		Select Explosives

		8

		1

		-

		-

		-

		9



		

		VOCs

		1110

		1

		1/1

		2-

		2

		185



		

		SVOCs

		1110

		1

		1/1

		2-

		-

		163



		

		Pesticides/PCBs

		1110

		1

		1/1

		2-

		-

		163



		

		Total Metals & Mercury

		1110

		1

		1/1

		2-

		-

		163



		

		Dissolved Metals & Mercury

		1110

		1

		1/1

		2

		-

		165



		

		Cyanide 
(total and amenable)

		1110

		1

		1/1

		2-

		-

		163



		

		Explosives

		1110

		1

		1/1

		2-

		-

		163



		

		Wet Chem (hardness)

		1918

		-

		-

		-

		-

		1918



		Notes:

1	The number of field QC samples to be collected is dependent on the number of parent samples and the number of days of the sampling event. Field QC will be sampled at the frequency specified on Worksheet #12 and summarized below:

· Field duplicates are collected at a frequency of 1 per 10 field samples per matrix.

· MS/MSD pairs are collected at a frequency of 1 per 20 samples per matrix sent to the laboratory (including duplicates). 

· Equipment Blanks for decontaminated equipment are collected once per day of sampling, per type of equipment. Equipment Blanks for disposable equipment are collected once per lot.

SAP Worksheet #20—Field Quality Control Sample Summary Table (continued)

· Trip Blanks are collected for each cooler to the laboratory containing VOC samples.

· Field Blanks will not be collected as part of this investigation.

2 The assumptions made for the blank sample counts in this table are noted as follows and may not consider all factors that contribute to sampling schedule and progress. The actual sampling methods may vary from these assumptions but will be consistent with the methods described in Worksheet #14 and the field SOPs:

· Samples are assumed to be shipped to the laboratory on the day of sample collection.

· Samples of multiple media from the same station are assumed to be collected on the same day, with the exception of deep subsurface soil.

· Surface soil and shallow subsurface soil sampling is assumed to be collected with hand auger, bowl and spoon (decontaminated equipment), to take 2-3 days. A single equipment blank collected on a given day will be applicable to both media.

· Deep subsurface soil sampling is assumed to be collected with DPT, bowl and spoon (decontaminated equipment), and take 2 days.

· DPT groundwater is assumed to be collected on a day when other VOC sampling is performed.

· Groundwater is assumed to be collected with a peristaltic pump (25 wells, disposable tubing from one lot) or submersible pump (5 wells with depth to groundwater >20 feet, as stated in Worksheet #14). The 5 deeper wells are assumed to take 2 days to sample, the other 25 are assumed to take 5 days.

· Sediment is assumed to be collected with hand auger, bowl and spoon, and take 5 days.

· Surface water is assumed to be collected using a clean piece of lab glassware to fill bottles and will be collected on a day of sediment collection.

3	The numbers shown here reflect the maximum number of anticipated samples for deep subsurface soil. Refer to Worksheet #17.

4	Some samples will be analyzed for just cadmium and zinc, as noted on Worksheet #18.

5	NAIPs for groundwater are specified on Worksheet #15-12.
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[bookmark: _Toc184004788][bookmark: _Toc184004899][bookmark: _Toc155611497][bookmark: _Toc211851807][bookmark: _Toc296017480][bookmark: _Toc358725397][bookmark: _Toc358725927][bookmark: _Toc184004789]SAP Worksheet #21—Project Sampling SOP References Table

		Reference Number

		Title

		Revision Date or Version Number

		Originating Organization of
Sampling SOP

		Equipment Type

		Modified for Project Work?
(Y/N)

		Comments



		001_LogBooks

		Preparing Field Log Books

		08/2012

		CH2M HILL

		Log book, Indelible pen

		N

		Attachment: 001_LogBooks_attach



		002_Utility_Location General

		Locating and Clearing Underground Utilities

		08/2012

		CH2M HILL

		Subsurface locating instruments, spray paint (provided by utility locating contractor), historical documents, facility as-built diagrams

		N

		Attachment: 002_Utility_Location General_attach



		003_MiniRAE

		Mini RAE PID

		08/2012

		CH2M HILL

		PID unit, 100 parts per million (ppm) isobutylene as calibration gas, T-type feeder tube with regulator

		N

		Attachment: 003_MiniRAE_attach



		004_GPS

		GPS

		08/2012

		CH2M HILL

		Trimble Pro XRS GPS unit

		N

		N/A



		005_DPSoil

		Direct-Push Soil Sample Collection

		08/2012

		CH2M HILL

		Drill rig, hydraulic percussion hammer, sampling rods, acetate liners, sample containers, gloves

		N

		N/A



		006_SBLog

		Logging of Soil Borings

		08/2012

		CH2M HILL

		Indelible pen, ruler, spatula, rock or soil chart (Munsell), grain size chart, hand lens, squirt bottle, soil chart

		N

		Attachments: 006_SBLog_attach

006_SBLog_attach_log



		007_SBDrill

		Soil Boring Drilling and Abandonment

		08/2012

		CH2M HILL

		Drill rig with mud rotary or HSA capability, sampling tubes, acetate sleeves, cement, bentonite

		N

		N/A



		008_MWInstal

		General Guidance for Monitoring Well Installation

		08/2012

		CH2M HILL

		[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Drill rig with mud rotary or HSA capability, bentonite, cement-bentonite grout, Schedule 40 PVC, factory-slotted well screen, PVC cap, silica sand, well casing (flush-mount or stickup), surge block, pump, 55-gallon drum, water level

		N

		N/A



		009_MWShall

		Installation of Shallow Monitoring Wells

		08/2012

		CH2M HILL

		Drill rig with HSA capability, bentonite, cement-bentonite grout, Schedule 40 PVC, factory-slotted well screen, PVC cap, silica sand, well casing (flush-mount or stickup), surge block, pump, 55-gallon drum, Horiba U-22, water level

		N

		N/A





SAP Worksheet #21—Project Sampling SOP References Table (continued)

		Reference Number

		Title

		Revision Date or Version Number

		Originating Organization of
Sampling SOP

		Equipment Type

		Modified for Project Work?
(Y/N)

		Comments



		010_MWDeep

		Installation of Surface-Cased Monitoring Wells

		08/2012

		CH2M HILL

		Drill rig with mud rotary capability, steel casing (if necessary), bentonite, cement-bentonite grout, Schedule 40 PVC, factory-slotted well screen, PVC cap, silica sand, well casing (flush-mount or stickup), surge block, pump, 55-gallon drum, Horiba U-22, water level

		N

		N/A



		011_WaterLevels

		Water Level Measurements

		08/2012

		CH2M HILL

		Electronic water level meter with interface probe

		N

		N/A



		012_WaterQual

		Field Measurement of pH, Specific Conductance, Turbidity, DO, ORP, and Temperature Using a Water Quality Parameter Meter

		08/2012

		CH2M HILL

		Water quality meter with flow-through cell, calibration solution(s)

		N

		N/A



		013_MWSamp-EPA Reg I&III

		Groundwater Sampling from Monitoring Wells – USEPA Region I and III

		08/2012

		CH2M HILL

		Peristaltic pump, pneumatic bladder pump, or electric submersible pump, pump shroud, tubing, support cables, air compressor, control box, and power supply, water quality meter, flow-through cell, disposable filters (if applicable)

		N

		N/A



		014_LowFlow-EPA Reg I&III

		Low-Flow Groundwater Sampling from Monitoring Wells – USEPA Region I and III

		08/2012

		CH2M HILL

		Flow-through cell, water level indicator, filter (if necessary), adjustable rate pump, polyethylene tubing, plastic sheets, well construction info, measuring cup, bucket, sample containers

		Y

		Added ferrous iron field test manual



		015_VOCAq

		VOC Sampling-Water

		08/2012

		CH2M HILL

		Sample vials, gloves, preservative

		N

		N/A



		
 016_Homog

		Homogenization of Soil and Sediment Samples

		08/2012

		CH2M HILL

		Sample containers, stainless steel spoons or spatulas, stainless steel pans

		N

		N/A



		017_Soils

		Soil Sampling

		08/2012

		CH2M HILL

		Stainless steel trowel and hand auger, drill rig, sampling tubes, acetate sleeves

		N

		N/A



		018_ShallowSO

		Shallow Soil Sampling 

		08/2012

		CH2M HILL

		Stainless steel auger and extensions, stainless steel spoon or spatula, pin flags, measuring tape

		N

		N/A





SAP Worksheet #21—Project Sampling SOP References Table (continued)

		Reference Number

		Title

		Revision Date or Version Number

		Originating Organization of
Sampling SOP

		Equipment Type

		Modified for Project Work?
(Y/N)

		Comments



		019_SoilsVOC

		Soil Sampling for VOCs

		08/2012

		CH2M HILL

		EnCore Sampler, T-handle with a plunger

		N

		N/A



		020_SWSamp

		Surface Water Sampling

		08/2012

		CH2M HILL

		Open tube sampler, dip sampler, or weighted bottle sampler, hand pump, Kemmerer or Van Dorn sampler, depth-integrating sampler, peristaltic pump, sample containers, water quality meter

		N

		N/A



		021_SedSamp

		Sediment Sampling

		08/2012

		CH2M HILL

		Sample collection device, stainless steel spoon, measuring tape, materials for classifying soils, sample jars

		N

		N/A



		022_BlankPrep

		Equipment Blank and Field Blank Preparation

		08/2012

		CH2M HILL

		Blank liquid (use ASTM Type II grade water), de-ionized water, sample bottles, gloves, preservatives

		N

		N/A



		023_COC

		Chain of Custody

		08/2012

		CH2M HILL

		Paper chain-of-custody form (provided by laboratory)

		N

		Attachment: 023_COC_attach



		024_ShipLowConc

		Packaging and Shipping Procedures for Low-Concentration Samples

		08/2012

		CH2M HILL

		Coolers, duct tape, ice, strapping tape, packaging material, resealable plastic bags, custody seals, chain-of-custody form

		N

		N/A



		025_DeconRig

		Decontamination of Drilling Rigs and Equipment

		08/2012

		CH2M HILL

		Steam cleaner, potable water, liquinox, buckets, brushes, distilled water, methanol, deionized water, aluminum foil

		N

		N/A



		026_Decon

		Decontamination of Personnel and Equipment

		08/2012

		CH2M HILL

		Deionized water, distilled water, potable water, 2.5 percent liquinox and water solution, methanol, plastic pails, 55-gallon drum for waste, gloves, decontamination pad, steam cleaner

		N

		N/A



		027_Dispose

		Disposal of Waste Fluids and Solids

		08/2012

		CH2M HILL

		Fluids: 55-gallon drum, tools to secure drum, funnel, labels, marking pen, seals for drum

Solids: 55-gallon drum, tools to secure drum, plastic sheets, labels, marking pen

		N

		N/A



		028_DrumSample

		Sampling Contents of Tanks and Drums

		08/2012

		CH2M HILL

		Drum/tank, sampling instrument, gloves, plastic sheets, labels, monitoring instrument

		N

		N/A





SAP Worksheet #21—Project Sampling SOP References Table (continued)

		Reference Number

		Title

		Revision Date or Version Number

		Originating Organization of
Sampling SOP

		Equipment Type

		Modified for Project Work?
(Y/N)

		Comments



		029_CivilSurvey

		Civil Surveying

		08/2012

		CH2M HILL

		Surveying equipment (provided by surveying contractor)

		N

		N/A



		030_Trench

		Trenching for Landfill Delineation

		08/2012

		CH2M HILL

		Backhoe, shovels, camera, plastic sheets, barricades, decontamination pad

		N

		Attachment: 030_TESTPIT_DIAGRAM.XLS



		031_DPGW

		Direct-Push Groundwater Sample Collection

		08/2012

		CH2M HILL

		Drill rig, hydraulic percussion hammer, screen-point sampler, sample containers, gloves

		N

		N/A
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[bookmark: _Toc296017481][bookmark: _Toc358725398][bookmark: _Toc358725928][bookmark: _Toc184004791]SAP Worksheet #22—Field Equipment Calibration, Maintenance, Testing, and Inspection Table

		Field Equipment

		Activity1

		Frequency

		Acceptance Criteria

		CA

		Resp. Person

		SOP Reference2

		Comments



		MiniRAE 2000 PID

		Maintenance - Check mechanical and electronic parts, verify system continuity, check battery, and clean filter (change if clogged or dirty).

Calibration check

		Daily before use, at the end of the day, and when unstable readings occur.

		Fresh air calibration reads 0.0 ppm ±3.0 ppm, span gas calibration (isobutylene) reads 100.0 ppm ±3.0 ppm 

		Replace filter, clean airway and check for obstructions. Use external filter if there is high humidity or if it is raining. Do not use instrument if not able to calibrate properly.

		FTL

		N/A; refer to equipment manual

		



		Horiba U-22 

pH probe

		Calibration

		Daily, before use

		pH reads 4.0 +/- 3 percent

		Clean probe with deionized water and calibrate again.

Do not use instrument if not able to calibrate properly

		FTL

		WaterQual

		



		Horiba U-22

Specific conductance probe

		Calibration

		Daily, before use

		Conductivity reads 4.49 +/- 3 percent

		Clean probe with deionized water and calibrate again.

Do not use instrument if not able to calibrate properly.

		FTL

		WaterQual

		



		Horiba U-22

Turbidity probe

		Calibration

		Daily, before use

		Turbidity reads 0 +/- 3 percent

		Clean probe with deionized water and calibrate again.

Do not use instrument if not able to calibrate properly.

		FTL

		WaterQual

		



		Horiba U-22 DO and Temperature Probes

		Testing

		Daily, before use

		Consistent with the current atmospheric pressure and ambient temperature

		Clean probe with deionized water and calibrate again.

Do not use instrument if not able to calibrate properly.

		FTL

		WaterQual

		



		Horiba U-22

		Maintenance- Check mechanical and electronic parts, verify system continuity, check battery, and clean probes.

Calibration check

		Daily before use, at the end of the day, and when unstable readings occur.

		Stable readings after 3 minutes.

pH reads 4.0 +/- 3 percent

conductivity reads 4.49 +/- 3 percent

turbidity reads 0 +/- 3 percent

		Clean probe with deionized water and calibrate again.

Do not use instrument if not able to calibrate properly.

		FTL

		WaterQual

		



		Groundwater sampling pumps and tubing

		No calibration required. Inspect pumps, tubing and air/sample line quick-connects

		Regularly

		Maintained in good working order as described in manufacturer’s recommendations

		Replace items.

		FTL

		N/A

		



		HACH Field Test Kit

		No calibration required. Visual Inspection

		Between tests

		For critical testing, reagent accuracy should be checked with each new lot of reagents with a ferrous iron stock solution

		Wash labware. Replace items.



		FTL

		N/A; refer to field test manual

		





Notes:

1 Activities may include calibration, verification, testing, and/or maintenance.

2 References from Worksheet #21.
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[bookmark: _Toc358725399][bookmark: _Toc358725929]SAP Worksheet #23—Labs Analytical SOP References Table

		Laboratory SOP Number

		Title, Revision Date, and Number

		Date reviewed if not revised

		Definitive or Screening Data

		Matrix and Analytical Group

		Instrument

		Laboratory Performing Analysis

		Variance to QSM1

		Modified for Project Work?



		LOGINS-03

		RECEIVING SAMPLES (Rev. 11, Effective 07/31/2012)

		N/A

		N/A

		All

		N/A

		ENCO Orlando

		None

		No



		ADMIN-14

		WASTE DISPOSAL AND CHARACTERIZATION (Rev. 6, 09/16/2011)

		06/29/2012

		N/A

		All

		N/A

		ENCO Orlando

		None

		No



		VGCMS-05

		Analysis of VOCs by Gas Chromatograph/Mass Spectrometer (GC/MS) (Rev. 17, 08/26/2011)

		07/26/2012

		Definitive

		Aqueous/Solids, VOCs

		GC/MS

		ENCO Orlando

		None

		No



		VGCMS-10

		Analysis of 1,4-Dixoane by GC/MS (SIM Mode) (Rev. 2 5/10/2012)

		04/24/2013

		Definitive

		Aqueous, 1,4-Dioxane

		GC/MS

		ENCO Orlando

		None

		No



		SVGCMS-03

		SVOCs by GC/MS (Rev. 17, 08/15/2011)

		03/11/2013

		Definitive

		Aqueous/Solids, SVOCs

		GC/MS

		ENCO Orlando

		None

		No



		SVGC-04

		Organochlorine Pesticides by Gas Chromatograph/Electron Capture Detector (GC/ECD) (Rev. 10, 09/21/2011)

		02/01/2013

		Definitive

		Aqueous/Solids, Pesticides

		Gas chromatograph (GC) 

		ENCO Orlando

		With the exception of Toxaphene and Chlordane, ENCO proposes utilizing SW-846 Method 8000 Internal Standard (ISTD) procedures for performing Method 8081B. A 12-hour clock opening with continuing calibration verification (CCV) and Performance Evaluation Mixture will be utilized. 2

		No



		SVGC-07

		PCBs by GC/ECD (Rev.5, 03/22/2012)

		02/25/2013

		Definitive

		Aqueous/Solids, PCBs

		GC

		ENCO Orlando

		None

		No



		VGC-11

		Analysis of Dissolved Gases by Headspace GC/Thermal Conductivity Detector (TCD)/Flame Ionization Detector (FID) (Rev. 5, 06/24/2011)

		08/14/2012

		Screening

		Aqueous, Dissolved Gases

		GC

		ENCO-Jacksonville

		None

		No



		MET-03

		Mercury in Waters by Digestion/Cold Vapor Atomic Absorption (CVAA) (Rev. 5, 02/20/2012)

		12/11/2012

		Definitive

		Aqueous, Metals

		CVAA

		ENCO Orlando

		Method of Standard Additions will not be performed3

		No



		MET-05

		Metals Analysis by Inductively Coupled Plasma-Atomic Emission Spectroscopy (ICP-AES) (rev. 11, 01/01/2013)

		N/A

		Definitive

		Aqueous/Solids, Metals

		Inductively coupled plasma (ICP)

		ENCO-Jacksonville

		

		No



		MET-15

		Metals Analysis by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) (Rev. 5, 2/14/2011)

		1/31/2013

		Definitive

		Aqueous, Metals

		ICP-MS

		ENCO Orlando

		

		No



		MET-16

		Mercury in Soils By Digestion/CVAA (Rev. 5, 03/12/2012)

		3/14/2013

		Definitive

		Solids, Metals

		CVAA

		ENCO-Jacksonville

		

		No



		EXMT-07

		Acid Digestion of Aqueous Samples & Extracts for Analysis by ICP or ICP-MS (Rev.8, 07/10/12)

		N/A

		N/A

		Aqueous Extraction, Metals

		N/A

		ENCO Orlando, ENCO Jacksonville

		None

		No



		EXMT-09

		Acid Digestion of Soil and Waste Samples for Analysis by ICP and ICP-MS (Rev. 11, 01/01/2013) 

		N/A

		N/A

		Solid Extraction, Metals

		N/A

		ENCO Orlando, ENCO Jacksonville

		None

		No



		EXSV-16

		Extraction of Soil/Solid Samples Using Sonication (Rev. 7, 03/16/2012)

		02/25/2013

		N/A

		Solids Extraction, SVOCs

		N/A

		ENCO Orlando

		None

		No



		EXSV-27

		Extraction of Samples Using Separatory Funnel Techniques (Rev. 5, 09/15/2011)

		08/17/2012

		N/A

		Aqueous Extraction, SVOCs

		N/A

		ENCO Orlando

		None

		No



		WETS-027

		Colorimetric Determination of Total Cyanides (Rev. 11, 04/20/10)

		In review

		Definitive

		Solids, Inorganics

		Cyanide Analyzer

		ENCO Orlando

		None

		No



		WETS-056

		pH (Electrometric, Solid/Waste Samples) (Rev. 4, 04/19/13)

		N/A

		Screening

		Solids, Inorganics

		pH Meter

		ENCO Orlando

		None

		No



		WETS-090

		TOC in Soil Using Walkley Black Titration (Rev. 2, 05/01/2013)

		N/A

		Screening

		Solids, Inorganics

		N/A

		ENCO Orlando

		None

		No



		WETS-004

		Alkalinity (Titrametric, pH 4.5); USEPA Method 310.1 (Rev. 9, 07/30/2012)

		N/A

		Screening

		Aqueous, Alkalinity

		Buret

		ENCO Orlando

		None

		No





SAP Worksheet #23—Labs Analytical SOP References Table (continued)

		Laboratory SOP Number

		Title, Revision Date, and Number

		Date reviewed if not revised

		Definitive or Screening Data

		Matrix and Analytical Group

		Instrument

		Laboratory Performing Analysis

		Variance to QSM1

		Modified for Project Work?



		WETS-066

		Total and Dissolved Organic Carbon by Combustion-Infrared Method Using the Tekmar Apollo 9000 TOC Combustion Analyzer (Rev. 5, Effective 04/15/2013)

		N/A

		Screening

		Aqueous, Wet Chemistry

		N/A

		ENCO Orlando

		None

		No



		WETS-092

		Ion Chromatography (IC) (Rev. 3, Effective 11/30/2012)

		N/A

		Screening

		Aqueous, Ions

		IC

		ENCO Orlando

		None

		No



		WETS-061

		Sulfide (Titrametric; Total Acid Soluble) (Rev. 7, Effective 04/05/2013)

		N/A

		Screening

		Aqueous, Wet Chemistry

		Buret

		ENCO Orlando

		None

		No



		WETS-010

		Hardness, Total EPA 130.2; SM 2340C (Rev. 9, 01/10/2013)

		N/A

		Screening

		Aqueous, Wet Chemistry

		Buret

		ENCO Orlando

		None

		No



		SOP239

		Perchlorate in Water, Soil, and Solid Waste Using High Performance Liquid Chromatography (HPLC)/Electrospray Ionization (ESI)/Mass Spectrometry by SW846 Method 6850 06/26/2012 R09

		N/A

		Definitive

		Aqueous/Solid, Explosives

		Liquid chromatograph-mass spectrometer (LC-MS)

		Empirical Laboratories, LLC

		None

		No



		SOP327

		Nitroaromatics and Nitramines by HPLC Method 8330, 8330A, 8330B and 8332 08/20/2012 R23

		N/A

		Definitive

		Aqueous/Solid, Explosives

		HPLC

		Empirical Laboratories, LLC

		None

		No



		GEN-AVS/SEM1

		AVS & SEM, 11/13/2008, Rev 4.

		In Review

		Screening

		Solids, AVS/SEM

		Spectrophotometer

		ALS-Rochester

		ALS-Rochester is DoD QSM accredited for individual methods and acid soluble sulfide, however preparation methods for AVS and SEM are not included in the certification. 4

		No



		Met 200.7/6010B

		Determination of Metals & Trace elements by ICP Emission Spectroscopy, revision 12, 10/15/12

		10/15/12

		Screening

		solids, AVS/SEM

		ICP-AES

		ALS-Rochester

		None

		No



		MET-245.1/7470A

		Determination of Mercury in Water by CVAA Spectrometry, Revision 6, 12/17/09

		12/30/11 (in review)

		Screening

		solids, AVS/SEM

		CVAA

		ALS-Rochester

		None

		No



		MET-3010

		Metals Digestion, Waters for ICP Analysis, Revision 5, 9/21/09

		11/27/12

		Screening

		solids, AVS/SEM

		N/A

		ALS-Rochester

		None

		No



		GEN-9012

		Preparation of Total Cyanides Using Midi or Micro Apparatus and Analysis of 0.25N Distillates, 1/25/2013, Rev.7

		N/A

		Definitive

		water total cyanide and water amenable cyanide

		Flow injection analysis (FIA) colorimetric

		ALS-Rochester

		None

		No



		GEN-4500 CN G

		Cyanide Amenable to Chlorination, 6/29/2012, Rev. 1

		N/A

		Definitive

		water amenable cyanide

		Prep

		ALS-Rochester

		None

		No



		ASTM D7263

		Solid Porosity Determination, 2-2-12

		2/2/2012

		Screening

		Solids, Geotechnical

		N/A

		Kemron

		None

		No



		ASTM D7263

		Solid Bulk Density Determination, 11-2-12

		11/12/2012

		Screening

		Solids, Geotechnical

		N/A

		Kemron

		None

		No



		ATG-SOP-025

		Solid Permeability, ATG-SOP-025, 11-2-12

		11/2/2012

		Screening

		Solids, Geotechnical

		N/A

		Kemron

		None

		No



		ASTM D422

		Solid Grainsize,  3-5-12, Rev 1

		3/5/2012

		Screening

		Solids, Geotechnical

		N/A

		Kemron

		None

		No



		AG-SOP-014B

		Solid Grainsize with hydrometer, AG-SOP-014B, 1-25-12

		1/25/2012

		Screening

		Solids, Geotechnical

		N/A

		Kemron

		None

		No



		MI SOP qPCR

		qPCR, 1/10/06, Rev 1.0

		6/22/2012

		Screening

		Aqueous
Microbials

		qPCR

		Microbial Insights

		None

		No






SAP Worksheet #23—Labs Analytical SOP References Table (continued)

		Laboratory SOP Number

		Title, Revision Date, and Number

		Date reviewed if not revised

		Definitive or Screening Data

		Matrix and Analytical Group

		Instrument

		Laboratory Performing Analysis

		Variance to QSM1

		Modified for Project Work?



		MI SOP DNA-EXT

		Extraction of deoxyribonucleic acid (DNA) from Environmental Samples (Matrix- Water, Soil, Biofilm, Bio-Sep Beads), 1/5/06, Rev 1.0

		6/22/2012

		N/A

		Aqueous
Microbials prep

		N/A

		Microbial Insights

		None

		No



		Notes: 

1	None of the variances to QSM are anticipated to have a negative impact on the quality of the data. 

DoD ELAP certification is required for definitive analyses 

ENCO-Orlando's DOD ELAP letter is valid through  03/31/2014

ENCO-Jacksonville's DoD ELAP letter is valid through  04/30/2014

Empirical Laboratories' DoD ELAP letter is valid through 11/30/2015 

ALS-Rochester's DoD ELAP letter was issued on April 7, 2012 and is valid for 2 years

2 For pesticides analysis an internal standard method of calibration verification will be used, coupled with a calibration verification standard at least every 12 hours. This method of calibration verification is similar to what is used for VOC and SVOC analysis and is not anticipated to have a negative effect on data quality.

3 The Method of Standard Additions is a secondary means of verifying matrix interference. Matrix interference will be verified by the dilution test or post-digestion spikes and the method of standard additions would further document matrix interferences. Omitting this requirement is not anticipated to have a negative effect on data quality.

4 AVS/SEM will be performed by a laboratory that does not have DoD ELAP certification for this sample preparation, which is acceptable because AVS/SEM data is screening data, and overall the laboratory has demonstrated adherence to the quality requirements of the DoD ELAP. 
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[bookmark: _Toc358725400][bookmark: _Toc358725930]SAP Worksheet #24—Analytical Instrument Calibration Table

		Instrument

		Calibration Procedure

		Frequency of Calibration

		Acceptance Criteria

		CA

		Person Responsible for CA

		SOP Reference1



		GC/MS
(volatile organic analysis [VOA])

		Tuning 

		Prior to initial calibration (ICAL) and at the beginning of each 12-hour period. 

		Refer to method for specific ion criteria. 

		Retune instrument and verify. Rerun affected samples. 

		Analyst

		VGCMS-05 (ENCO)



		

		Minimum five-point ICAL for all analytes 

		ICAL prior to sample analysis. 

		1. Average response factor (RF) for system performance check compounds (SPCCs): VOCs ≥0.30 for chlorobenzene and 1,1,2,2-tetrachlorolethane; VOCs ≥0.1 for chloromethane, bromoform, and 1,1-DCA. 

2. RSD for RFs for calibration check compounds (CCCs): VOCs ≤ 30% and one option as follows: 

Option 1: RSD for each analyte ≤ 15%; 

Option 2: linear least squares regression r ≥ 0.995;  

Option 3: non-linear regression coefficient of determination (COD) r2 ≥ 0.990 (6 points will be used for second order; 7 points will be used for third order). 

		Correct problem then repeat ICAL. 

		

		



		

		Second source initial calibration verification (ICV) 

		Once after each ICAL. 

		All project analytes within ±  20% of true value. 

		Correct problem and verify second source standard. Rerun second source verification. If that fails, correct problem and repeat ICAL. 

		

		



		

		Retention time window position establishment for each analyte and surrogate. 

		Once per ICAL. 

		Position will be set using the midpoint standard of the ICAL curve when ICAL is performed. On days when ICAL is not performed, the initial CCV is used. 

		N/A 

		

		



		

		Evaluation of relative retention times (RRTs) 

		With each sample. 

		RRT of each target analyte within ± 0.06 RRT units. 

		Correct problem, then rerun ICAL. 

		

		



		

		CCV 

		Daily before sample analysis and every 12 hours of analysis time. 

		1. Average RF for SPCCs: VOCs≥ 0.30 for chlorobenzene and 1,1,2,2-tetrachlorolethane; ≥ 0.1 for chloromethane, bromoform, and 1,1-DCA. 

2. %Difference/Drift for all target compounds and surrogates: VOCs ≤ 20%D (Note: D = difference when using RFs or drift when using least squares regression or non-linear calibration). 

		DoD project level approval must be obtained for each of the failed analytes or CA must be taken.

Correct problem, then rerun calibration verification. If that fails, then repeat ICAL. Reanalyze all samples since last acceptable CCV. 

		

		



		GC/MS
(Semivolatile Organic Analysis [SVOA])

		Tuning 

		Prior to ICAL and at the beginning of each 12-hour period. 

		Refer to method for specific ion criteria. 

		Retune instrument and verify. Rerun affected samples. 

		Analyst

		SVGCMS-03 (ENCO)



		

		Minimum five-point ICAL for all analytes 

		ICAL prior to sample analysis. 

		1. Average RF for SPCCs: SVOCs ≥ 0.050. 

2. RSD for RFs for CCCs: SVOCs ≤ 30% and one option as follows: 


Option 1: RSD for each analyte ≤ 15%; 


Option 2: linear least squares regression r ≥ 0.995


Option 3: non-linear regression COD ≥ 0.990 (6 points will be used for second order; 7 points will be used for third order). 

		Correct problem then repeat ICAL. 

		

		



		

		Second source ICV 

		Once after each ICAL. 

		All project analytes within ± 20% of true value. 

		Correct problem and verify second source standard. Rerun second source verification. If that fails, correct problem and repeat ICAL. 

		

		



		

		Retention time window position establishment for each analyte and surrogate. 

		Once per ICAL. 

		Position will be set using the midpoint standard of the ICAL curve when ICAL is performed. On days when ICAL is not performed, the initial CCV is used. 

		N/A 

		

		





SAP Worksheet #24—Analytical Instrument Calibration Table (continued)

		Instrument

		Calibration Procedure

		Frequency of Calibration

		Acceptance Criteria

		CA

		Person Responsible for CA

		SOP Reference1



		GC/MS
(SVOA)

		Evaluation of RRTs 

		With each sample. 

		RRT of each target analyte within ±  0.06 RRT units. 

		Correct problem, then rerun ICAL. 

		

		



		

		CCV 

		Daily before sample analysis and every 12 hours of analysis time. 

		1. Average RF for SPCCs:  SVOCs ≥ 0.050. 

2. %Difference/Drift for all target compounds and surrogates: SVOCs ≤ 20%D (Note: D = difference when using RFs or drift when using least squares regression or non-linear calibration). 

		DoD project level approval must be obtained for each of the failed analytes or CA must be taken. 

Correct problem, then rerun calibration verification. If that fails, then repeat ICAL. Reanalyze all samples since last acceptable CCV. 

		

		



		GC/ECD  (Pesticides)

		Breakdown Check 

		At the beginning of each 12-hour sequence, prior to analysis of samples.

		Degradation ≤15% for both DDT and Endrin.

		Correct the problem, repeat breakdown check.

		Analyst

		SVGC-04 (ENCO)



		

		Minimum five-point ICAL for all analytes

		ICAL prior to sample analysis.

		One of the following options: 

Option 1: RSD for each analyte ≤20%    

Option 2:  Linear regression fit, r≥0.995.

		Correct the problem, repeat ICAL.

		

		



		

		Retention time window position establishment

		Once per ICAL and at the beginning of the analytical shift.

		Position will be set using the midpoint standard of the ICAL curve when ICAL is performed. On days when ICAL is not performed, the initial CCV is used.

		N/A

		

		



		

		Second-source Calibration Verification (SCV)

		Immediately following the ICAL.

		Within 80-120% of true value.

		Correct the problem: rerun SCV. If that fails, repeat ICAL.

		

		



		

		CCV

		At the beginning of every 12-hour sequence, after the pesticide breakdown check.

		Within 80-120% of true value.

		Correct the problem, then rerun CCV. If that fails, repeat ICAL. Re-analyze all samples since the last successful calibration verification.

		

		



		GC/ECD 
(PCBs)

		Minimum five-point ICAL for all analytes

		ICAL prior to sample analysis.

		One of the following options: 

Option 1: RSD for each analyte ≤20%    

Option 2:  Linear regression fit, r≥0.995.

		Correct the problem, repeat ICAL.

		 

		SVGC-07 (ENCO)



		

		Retention time window position establishment

		Once per ICAL and at the beginning of the analytical shift.

		Position will be set using the midpoint standard of the ICAL curve when ICAL is performed. On days when ICAL is not performed, the initial CCV is used.

		N/A

		

		



		

		SCV

		Immediately following the ICAL.

		Within 80-120% of true value.

		Correct the problem, rerun SCV. If that fails, repeat ICAL.

		

		



		

		CCV

		Prior to any samples in sequences that do not include ICAL, after every 10th sample, and at the end of the sequence.

		Within 80-120% of true value.

		Correct the problem, then rerun CCV. If that fails, repeat ICAL. Re-analyze all samples since the last successful calibration verification.

		

		



		ICP-AES
(Metals)

		ICAL -minimum one high standard and a calibration blank for all analytes

		Daily ICAL prior to sample analysis. 

		More than one calibration standard is used, R≥ 0.995. 

		Correct problem, then repeat ICAL. 

		Analyst 

		MET-05 (ENCO)



		

		Low-level calibration check standard

		Daily, after one-point ICAL.

		Within ± 20% of true value.

		Correct problem, then reanalyze.

		

		



		

		SCV 

		Once after each ICAL, prior to beginning a sample run. 

		Value of second source for all analytes within ± 10% of true value. 

		Verify second source standard. Rerun second source verification. If that fails, correct problem and repeat ICAL. 

		

		



		

		CCV 

		After every 10 field samples and at the end of the analysis sequence. 

		All analytes within ± 10% of true value. 

		Correct problem, rerun calibration verification. If that fails, then repeat ICAL. Reanalyze all samples since the last successful calibration verification. 

		

		



		

		Calibration blank 

		Before beginning a sample run, after every 10 samples, and at end of the analysis sequence. 

		No analytes detected > LOD. 

		Correct problem. Re-prep and reanalyze calibration blank. All samples following the last acceptable calibration blank must be reanalyzed. 

		

		





SAP Worksheet #24—Analytical Instrument Calibration Table (continued)

		Instrument

		Calibration Procedure

		Frequency of Calibration

		Acceptance Criteria

		CA

		Person Responsible for CA

		SOP Reference1



		ICP-AES
(Metals)

		Interference check solutions (ICSs) (ICS-A and ICS-AB) 

		At the beginning of an analytical run and every 12 hours. 

		ICS-A: Absolute value of concentration for all non-spiked analytes < LOD (unless they are a verified trace impurity from one of the spiked analytes);
ICS-AB: Within ± 20% of true value. 

		Terminate analysis, locate and correct problem, reanalyze ICS, reanalyze all samples. 

		

		



		ICP-MS
(Metals)

		Tuning 

		Prior to ICAL. 

		Mass calibration ≤ 0.1 atomic mass unit (amu) from the true value; resolution < 0.9 amu full width at 10% peak height; For stability, RSD≤ 5% for at least four replicate analyses. 

		Retune instrument then reanalyze tuning solutions. 

		Analyst 

		MET-15 (ENCO)



		

		ICAL for all analytes (minimum 2 point calibration)

		Daily ICAL prior to sample analysis. 

		More than one calibration standard is used, R≥ 0.995. 

		Correct problem, then repeat ICAL. 

		

		



		

		SCV 

		Once after each ICAL, prior to beginning a sample run. 

		Value of second source for all analytes within ± 10% of true value. 

		Verify second source standard. Rerun second source verification. If that fails, correct problem and repeat ICAL. 

		

		



		

		CCV

		After every 10 field samples and at the end of the analysis sequence. 

		All analytes within ± 10% of true value. 

		Correct problem, rerun calibration verification. If that fails, then repeat ICAL. Reanalyze all samples since the last successful calibration verification. 

		

		



		

		Calibration blank 

		Before beginning a sample run, after every 10 samples, and at end of the analysis sequence. 

		No analytes detected > LOD. 

		Correct problem. Re-prep and reanalyze calibration blank. All samples following the last acceptable calibration blank must be reanalyzed. 

		

		



		

		ICSs (ICS-A and ICS-AB) 

		At the beginning of an analytical run and every 12 hours. 

		ICS-A: Absolute value of concentration for all non-spiked analytes < LOD (unless they are a verified trace impurity from one of the spiked analytes); 

ICS-AB: Within ± 20% of true value. 

		Terminate analysis, locate and correct problem, reanalyze ICS, reanalyze all samples. 

		

		



		CVAA (Mercury)

		ICAL - minimum 5 standards and a calibration blank

		ICAL daily prior to sample analysis. 

		Correlation coefficient >0.995; accepted if the SCV passes.

		Correct problem, then repeat ICAL.

		Analyst

		MET-03 and MET-16 (ENCO)



		

		SCV

		Once per ICAL, prior to beginning a sample run.

		Less than 10% difference from expected concentration for all target analytes.

		Correct problem, then repeat. If still fails, repeat ICAL.

		

		



		

		CCV

		Following SCV, after every 10 samples and the end of the sequence.

		Within +/- 20% of true value.

		Correct problem, then repeat. If still fails, repeat ICAL. Re-analyze all samples since the last successful calibration verification.

		

		



		

		Calibration blank

		Daily after ICAL and every ten samples.

		No analytes detected > LOD.

		Correct problem, re-prep and reanalyze calibration blank. Re-analyze all samples following the last acceptable calibration blank.

		

		



		Cyanide Analyzer

		ICAL -  six standards and a calibration blank

		Daily ICAL prior to sample analysis. 

		r≥0.995

		Correct problem, then repeat ICAL. 

		Analyst

		WETS-027 (ENCO)



		

		SCV

		Once after each ICAL, prior to beginning a sample run. 

		Within ± 15% of true value.

		Correct problem and verify second source standard. Rerun second source verification. If that fails, correct problem and repeat ICAL. 

		

		



		FIA (Flow Injection Analyzer)
(Cyanide)

		ICAL

		Daily, prior to sample analysis.

		r ≥ 0.997

		Flagging not appropriate. Must correct problem - no samples analyzed until ICAL passes.

		Analyst/Supervisor

		GEN-9012 (ALS-Rochester)



		

		ICV

		Immediately following ICAL.

		Within 15% of true value.

		Correct problem and verify second source standard. Rerun ICV. Repeat ICAL if reanalysis fails.

		

		



		

		CCV

		After every 10 field samples, and at the end of each analysis sequence.

		Within 15% of true value. Non-detect samples may be reported with a high-bias CCV.

		Correct problem and repeat CCV. If fails, recalibrate. Reanalyze samples since last acceptable CCV.

		

		





SAP Worksheet #24—Analytical Instrument Calibration Table (continued)

		Instrument

		Calibration Procedure

		Frequency of Calibration

		Acceptance Criteria

		CA

		Person Responsible for CA

		SOP Reference1



		HPLC/Ultraviolet visible spectrophotometer (UV-VIS) (Explosives)

		ICAL - for all analytes a minimum of five points must be used for linear regression, six points for second order regression

		ICAL prior to sample analysis. Once calibration curve or line is generated, the lowest calibration standard must be reanalyzed.

		The apparent signal-to-noise ratio at the reporting limit (RL) must be at least 5:1. 

RSD for each analyte ≤ 15%.

Or, linear least squares regression r ≥ 0.995.

Or, non-linear regression COD ≥ 0.990. 

		Correct problem then repeat ICAL. Flagging criteria are not appropriate.

		Analyst/Supervisor

		SOP327 (Empirical)



		

		Second Source ICV

		Immediately following ICAL.

		All project analytes and surrogates within ± 15% of true value.

		Correct problem and verify second source standard. Rerun ICV. If that fails, correct problem and repeat ICAL. Flagging criteria are not appropriate.

		

		



		

		CCV

		Prior to sample analysis, after every 10 field samples, and at the end of the analysis sequence.

		All target analytes and surrogates within ± 15% of the expected value from the ICAL.

		Correct problem, then rerun calibration verification. If that fails, then repeat ICAL. Reanalyze all samples since last acceptable CCV. If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply Q-flag to all results for the specific analyte(s) in all samples since last acceptable CCV.

		

		



		HPLC/ESI/Mass Spectrometer (Perchlorate)

		Mass Calibration

		Instrument must have a valid mass calibration prior to any sample analysis. The mass calibration is updated on an as-needed basis (e.g., QC failures, ion masses show large deviations from known masses, major instrument maintenance is performed, or the instrument is moved). 

		Mass calibration range must bracket the ion masses of interest without greatly exceeding the range. The most recent mass calibration must be used for an analytical run, and the same mass calibration must be used for all data files in an analytical run. Mass calibration must be verified by acquiring a full scan continuum mass spectrum of a perchlorate stock standard. Perchlorate ions should be within ± 0.3 mass-to-charge ratio (m/z) of mass 99, 101, and 107.

		If the mass calibration fails, recalibrate. If it still fails, consult manufacturer instructions on corrective maintenance. Flagging criteria are not appropriate.

		Analyst/Supervisor

		SOP239 (Empirical)



		

		Tuning

		Prior to ICAL and after any mass calibration or maintenance is performed.

		Tuning standards must contain the analytes of interest and meet acceptance criteria outlined in the laboratory SOP.

		Retune instrument. If the tuning will not meet acceptance criteria, an instrument mass calibration must be performed and the tuning redone. Flagging criteria are not appropriate.

		

		



		

		ICAL - minimum of five standards

		At method set-up and after major maintenance.

		%RSD <20%; or Linear regression R-Squared ≥0.990 (R≥0.995); or Non-linear regression R-Squared ≥ 0.990 (6 pts non-linear). Concentration at Y-intercept must be <LOD

		Correct problem then repeat ICAL. Flagging criteria are not appropriate.

		

		



		

		ICV

		Once after each ICAL, analysis of a second source standard at the midpoint of the calibration.

		Within ±15% of true value.

		Correct problem and verify second source standard. Rerun ICV. If that fails, correct problem and repeat ICAL. Flagging criteria are not appropriate.

		

		



		

		CCV

		Analysis of mid-level standard after every 10 field samples. All samples must be bracketed by the analysis of a standard demonstrating that the system was capable of accurately detecting and quantifying perchlorate.

		Within ±15% of true value.

		If analyte exceeds with a positive bias and is non-detect, no CA will be performed. Detected analytes and analytes with negative bias will be requested for qualification/narration with client. If client approval is not received, correct problem, then rerun CCV. If that fails, then repeat ICAL. Reanalyze all samples since last acceptable CCV. If reanalysis cannot be preformed, data must be qualified and explained in the case narrative. 

		

		



		

		Limit of Detection Verification (LODV) (per batch)

		Prior to sample analysis and at the end of the analysis sequence. It can be analyzed after every 10 samples in order to reduce the reanalysis rate.

		Within ± 30% of true value.

		Correct problem and rerun LODV and all samples analyzed since last successful LODV. If a sample with perchlorate concentration at or between the LOD and RL is bracketed by a failing LODV, it must be reanalyzed. A sample with concentration above the RL can be reported. If reanalysis cannot be performed, all samples since the last acceptable LODV must be qualified and explained in the case narrative.

		

		



		TOC Analyzer

		ICAL, minimum of five standards and a calibration blank

		Annually, ICAL prior to sample analysis. 

		COD at least 0.995

		Correct problem then repeat ICAL. 

		Analyst

		WETS-066 (ENCO)



		

		SCV 

		Once after each ICAL. 

		All analytes within ± 15% of true value and retention times within appropriate windows

		Verify second source standard. Rerun second source verification. If that fails, correct problem and repeat ICAL. 

		

		





SAP Worksheet #24—Analytical Instrument Calibration Table (continued)

		Instrument

		Calibration Procedure

		Frequency of Calibration

		Acceptance Criteria

		CA

		Person Responsible for CA

		SOP Reference1



		TOC Analyzer

		CCV 

		After every 10 field samples and at the end of the analysis sequence. 

		All analytes within ± 15% of true value. 

		Correct problem, rerun calibration verification. If that fails, then repeat ICAL. Reanalyze all samples since the last successful calibration verification. 

		

		



		pH Buffer Check

		The pH meter is calibrated daily using 4.0 (± 0.1) and 10.0 (±0.1) buffers.

		Deviation within 99 - 101% of true value.

		Recalibrate, reanalyze all samples analyzed since the last pH buffer that met criteria.

		Correct problem then repeat ICAL. 

		Analyst

		WETS-056 (ENCO)



		IC (Ions)

		ICAL, minimum of three standards and a calibration blank

		Every 6 months, ICAL prior to sample analysis. 

		COD at least 0.995

		Correct problem then repeat ICAL. 

		Analyst

		WETS-092 
(ENCO)



		

		SCV 

		Once after each ICAL. 

		All analytes within ± 10% of true value and retention times within appropriate windows

		Verify second source standard. Rerun second source verification. If that fails, correct problem and repeat ICAL. 

		

		



		

		CCV 

		After every 10 field samples and at the end of the analysis sequence. 

		All project analytes within established retention time windows. Within ± 10% of true value.

		Correct problem, then rerun calibration verification. If that fails, then repeat ICAL. Reanalyze all samples since the last successful calibration verification.

		

		



		

		Retention Time Windows

		One per multipoint calibration

		Position will be set using the midpoint standard of the ICAL curve when ICAL is performed. On days when ICAL is not performed, the initial CCV is used. 

		N/A 

		

		



		GC/FID
(MEE)

		ICAL for all analytes 

		Daily ICAL prior to sample analysis. 

		Calculate RF for each standard, compute average RF and percent RSD. RSD <20%. Optionally, a linear regression curve may be fit if the correlation coefficient > 0.990.

		Correct problem then repeat ICAL. 

		Analyst

		VGC-11 (ENCO)



		

		SCV 

		Once after each ICAL. 

		All project analytes within ± 25% of true value. 

		Verify second source standard. Rerun second source verification. If that fails, correct problem and repeat ICAL. 

		

		



		

		CCV 

		Before any samples in sequences that don't include ICALs, after every 24 hours, and at the end of the sequence.

		All project analytes within ± 20% of true value. 

		Correct problem, rerun calibration verification. If that fails, then repeat ICAL. Reanalyze all samples since the last successful calibration verification. 

		

		



		ICP-AES
(SEM Metals)

		ICAL

		Each analytical sequence - 3 Standards and a Blank

		cc ≥ 0.998

		Recalibrate

		Laboratory Section Supervisor

		MET-200.7/6010C



		

		ICV

		Once after each ICAL, prior to beginning a sample run

		Analytes must agree within 10% of the expected value

		Correct problem and verify second source standard. Rerun ICV. If that fails, correct problem and repeat ICAL.

		

		



		

		CCV

		Every 10 samples and at the end of the analytical sequence

		Analytes must agree within 10% of the expected value

		Correct problem, rerun CCV. If that fails, then repeat ICAL. Reanalyze all samples since the last acceptable CCV.

		

		



		

		High-level check standard

		Daily

		Analytes must agree within 10% of the expected value

		Correct problem, reanalyze

		

		



		

		MRL standard

		Beginning and end of daily run

		70-130%

		Correct problem, reanalyze

		

		



		

		Calibration Blank

		Before beginning a sample run, after every 10 samples, and at the end of the analysis sequence.

		No analytes detected > LOQ

		Correct problem. Re-prep and reanalyze calibration blank. All samples following the last acceptable calibration blank must be reanalyzed except samples <LOQ.

		

		



		

		ICSs (ICS)

		At beginning and end of the daily sequence

		ICS-A: Absolute value of concentration for all non-spiked analytes < LOQ (<2XLOQ for elements with LOQ<10 mg/L) ICS-AB: Within 20% of true value

		Terminate analysis; locate and correct problem; reanalyze ICS, reanalyze affected samples.

		

		



		CVAA
(SEM Mercury)

		ICAL

		Each analytical sequence (5 standards)

		Correlation coefficient of calibration curve ≥0.995

		Correct problem, repeat ICAL

		Laboratory Section Supervisor

		MET-7470A/245.1



		

		ICV

		Once after each ICAL, prior to beginning a sample run

		Analytes must agree within 10% of the expected value

		Correct problem and verify second source standard. Rerun ICV. If that fails, correct problem and repeat ICAL.

		

		



		

		CCV

		Every 10 samples and at the end of the analytical sequence

		Analyte must agree within 20% of the expected value

		Correct problem, rerun CCV. If that fails, then repeat ICAL. Reanalyze all samples since the last acceptable CCV.

		

		





SAP Worksheet #24—Analytical Instrument Calibration Table (continued)

		Instrument

		Calibration Procedure

		Frequency of Calibration

		Acceptance Criteria

		CA

		Person Responsible for CA

		SOP Reference1



		CVAA
(SEM Mercury)

		Calibration Blank

		Before beginning a sample run, after every 10 samples, and at the end of the analysis sequence.

		No analytes detected > LOQ

		Correct problem. Re-prep and reanalyze calibration blank. All samples following the last acceptable calibration blank must be reanalyzed.

		

		



		Spectrophotometer
(AVS)

		ICAL

		As needed

		The correlation coefficient must be ≥ 0.995

		Correct problem then repeat ICAL

		Laboratory Section Supervisor

		GEN-AVS (ALS-Rochester)



		

		ICV

		After each ICAL

		± 10% of the expected value

		Correct problem and rerun ICV. If that fails, correct problem and repeat ICAL.

		

		



		

		CCV

		Before beginning a sample run, after every 10 samples, and at the end of the analysis sequence.

		± 10% of the expected value

		Correct problem, rerun CCV. If that fails, then repeat ICAL. Reanalyze all samples since the last acceptable CCV.

		

		



		ABI 7300

		Initial

		Primary – annual

		Standard curve R2 > 0.95

		Rerun assay/check reagents.

		Analyst

		MI SOP-qPCR (Microbial Insights)



		

		CCV

		Secondary – every plate (assay)

		Cycle threshold value within 2 units of same point on standard curve

		Rerun assay/check reagents.

		

		



		Notes:

1 	Refer to Worksheet #23 for a complete reference to relevant analytical SOPs.

2 	The specifications in this table meet the requirements of DoD QSM 4.2.







[bookmark: _Toc358725401][bookmark: _Toc358725931]SAP Worksheet #25—Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

		Instrument/
Equipment

		Maintenance Activity

		Testing Activity

		Inspection Activity

		Frequency

		Acceptance Criteria

		CA

		Responsible Person

		SOP Reference



		GC/MS
(VOCs and SVOCs)

		Clean sources, maintain vacuum pumps.

		Tuning

		Instrument performance and sensitivity.

		Service vacuum pumps twice per year, other maintenance as needed.

		Tune and CCV pass criteria. 

		Recalibrate instrument.

		Analyst

		VGCMS-05 and SVGCMS-03 (ENCO)



		

		Change septum, clean injection port, change or clip column, install new liner, change trap.

		Sensitivity check

		Instrument performance and sensitivity.

		Daily or as needed.

		Tune and CCV pass criteria. 

		Re-inspect injector port, cut additional column, re-analyze CCV, and re-calibrate instrument.

		

		



		GC/ECD (Pesticides)

		Injection port maintenance.

		Degradation check run every 12 hours

		DDT and Endrin breakdown <15%.

		Beginning of each 12-hour 8081 sequence.

		DDT and Endrin breakdown <15%.

		Clip the guard column, replace the injection port liner, replace the gold seal, clean the injection port and repeat degradation check.

		Analyst

		SVGC-04 (ENCO)



		GC/ECD (PCBs)

		Injection port maintenance.

		N/A

		Evaluate baseline and peak shapes.

		As needed.

		Analyst judgment of excessive tailing or baseline fluctuation.

		Clip the guard column, replace the injection port liner, replace the gold seal, and clean the injection port.

		Analyst

		SVGC-07 (ENCO)



		ICP-AES

		Change tubing

		None

		None

		Every other run

		None

		None

		Analyst

		MET-05 (ENCO)



		

		Clean air filter

		Inspect air filters

		Visual

		Monthly

		Air Filters are clean

		Clean, replace air filters

		

		



		

		Clean lenses

		Inspect lenses for cleanliness

		

		As needed

		Lenses are clean

		None

		

		



		

		Clean injector

		Inspect injector for cleanliness

		

		

		verify injector is clean

		

		

		





SAP Worksheet #25—Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table (continued)

		Instrument/
Equipment

		Maintenance Activity

		Testing Activity

		Inspection Activity

		Frequency

		Acceptance Criteria

		CA

		Responsible Person

		SOP Reference



		ICP-MS

		Clean, inspect, change cones

		Monitor ISTD counts for variation

		Instrument performance and sensitivity

		As needed

		Monitor ISTD counts for variation

		Re-calibrate

		Analyst

		MET-15 (ENCO)



		

		Clean, inspect, change spray chamber, injector, torch

		

		

		

		

		

		

		



		

		Replace pump windings

		

		

		

		

		Replace windings, re-calibrate and re-analyze

		

		



		CVAA
(mercury)

		Replace disposables, flush lines

		Sensitivity check

		Instrument performance and sensitivity

		Daily or as needed

		CCV pass criteria

		Recalibrate

		Analyst

		 MET -03 and MET-16 (ENCO)



		

		Clean lens

		

		

		

		Method Blank pass criteria

		

		

		



		

		Replace pump tubing

		Flow Rate Check

		

		As needed

		Monitor flow rate for variation

		Replace windings, recalibrate and re-analyze

		

		



		Cyanide Analyzer

		Clean sample cell before use

		Turn on instrument and wait 15 minutes to warm-up

		Visual

		Before each run

		Calibrate by zeroing; blank and CCV pass criteria

		Recalibrate instrument

		Analyst

		WETS-27 (ENCO)



		FIA

		See Appendix E of Quality Assurance Manual (QAM)

		Cyanide

		See Appendix E of QAM

		See Appendix E of QAM

		Same as ICAL and continuing calibration criteria

		Same as ICAL and continuing calibration criteria

		Analyst/Supervisor

		GEN-9012, Appendix E of QAM



		HPLC/UV-VIS (Explosives)

		Change analytical column as needed, change mobile phase when insufficient for run or contamination, change inlet filters as needed for contamination

		Explosives

		Check pump pressure, check for leaks, check for adequate mobile phase

		Prior to ICAL or as necessary

		See Worksheet #24.

		Recalibrate and/or perform necessary equipment maintenance. Check calibration standards. Reanalyze affected data.

		Analyst, Supervisor

		Empirical SOP 327





SAP Worksheet #25—Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table (continued)

		Instrument/
Equipment

		Maintenance Activity

		Testing Activity

		Inspection Activity

		Frequency

		Acceptance Criteria

		CA

		Responsible Person

		SOP Reference



		HPLC/ESI/Mass Spectrometer (perchlorate)

		 Change analytical column as needed, change mobile phase when insufficient for run or contamination, change inlet filters as needed for contamination

		Perchlorate

		Check pump pressure, check for leaks, check for adequate mobile phase

		Instrument receipt, instrument change (new column, etc.), when CCV does not meet criteria

		See Worksheet #24.

		Recalibrate and/or perform necessary equipment maintenance. Check calibration standards. Reanalyze affected data

		Analyst, Supervisor

		Empirical SOP 239



		IC
(Ions)

		Fill eluent bottles and Fill reservoir water bottle.

		N/A

		Visual

		Weekly or as needed

		N/A

		Fill bottle as needed

		Analyst

		WETS-092 (ENCO)



		

		Check back pressure is below 2,300 psi. 

		N/A

		Visual 

		Weekly or as needed

		N/A

		clean or replace guard column and frit

		

		



		

		 Check IC for leaks.

		N/A

		visual check for liquid or pressure fluctuation

		Weekly or as needed

		N/A

		fix leak

		

		



		Lachat
(Alkalinity)

		Oil Pump Rollers

		N/A

		back flow observed

		Every 2 weeks

		CCV pass criteria

		oil as needed

		Analyst

		WETS-004 (ENCO)



		

		Replace sample line and water reservoir line

		N/A

		back flow observed.

		Every 2 weeks

		CCV pass criteria

		Change as needed or look for line clogs

		

		



		

		Replace reagent lines

		N/A

		back flow observed

		 Monthly

		CCV pass criteria

		Change as needed or look for line clogs

		

		



		

		Replace valve o-ring

		N/A

		back flow observed

		Monthly

		CCV pass criteria

		Change as needed or look for line clogs

		

		








SAP Worksheet #25—Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table (continued)

		Instrument/
Equipment

		Maintenance Activity

		Testing Activity

		Inspection Activity

		Frequency

		Acceptance Criteria

		CA

		Responsible Person

		SOP Reference



		TOC Analyzer

		Inspect/Clean TOC syringe.

		N/A

		Visual

		Monthly

		N/A

		Clean as needed

		Analyst

		WETS-066 (ENCO)



		

		Inspect Permeation Dryer. 

		N/A

		Visual

		Monthly

		N/A

		Replace if humidity observed

		

		



		

		Test fittings on 8 port valve

		N/A

		Visual check for leaks

		Monthly

		N/A

		Replace or tight fittings as needed

		

		



		

		Replace Injection Line. 

		N/A

		Peak shape and uniformity between injection replicas

		As needed

		CCV pass criteria

		Replace line

		

		



		

		Replace Corrosive Scrubber(Tin and Copper).

		N/A

		Color discoloration

		As needed

		CCV pass criteria

		Replace Tin and Copper

		

		



		

		Replace/wash and condition Catalyst and Combustion Tube

		N/A

		CCV passing

		As needed

		CCV pass criteria

		Replace and condition.

		

		



		pH Meter

		Clean and change probe fluid

		N/A

		Fluid is low or crystal have formed 

		as needed

		N/A

		N/A 

		Analyst

		WETS-056 (ENCO)



		ICP-AES (SEM Metals)

		Clean plasma torch; clean filters; clean spray and nebulizer  chambers; replace pump tubing

		SEM Metals

		Torch, filters, nebulizer chamber, pump, pump tubing

		Perform as needed.

		Must meet initial and/or continuing calibration criteria

		Repeat maintenance activity or remove from service.

		Laboratory Area Supervisor

		MET-200.7/6010B (ALS-Rochester)



		CVAA (SEM Metals)

		Clean or replace dehydrator tubing and sample mixing coil tubing; replace sample probe; replace pump tubing; clean optical cell.

		SEM Mercury

		Tubing, sample probe, optical cell

		Perform as needed.

		

		

		

		MET-7470A/245.1 (ALS-Rochester)





SAP Worksheet #25—Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table (continued)

		Instrument/
Equipment

		Maintenance Activity

		Testing Activity

		Inspection Activity

		Frequency

		Acceptance Criteria

		CA

		Responsible Person

		SOP Reference



		Spectrophotometer (AVS)

		Inspect lamp alignment. Adjust zero. Replace lamp as needed.

		AVS

		Check wavelengths against National Institute of Standards and Technology (NIST) traceable standards

		Every 6 months

		Within 3% of certified transmittance density values or 2nm for holmium oxide

		

		

		GEN-AVS (ALS-Rochester)



		GC/FID
(MEE)

		Injection port maintenance

		N/A

		Evaluate baseline and peak shapes

		As needed

		Analyst judgment of excessive tailing or baseline fluctuation

		Clip the guard column, replace the injection port liner, replace the gold seal, clean the injection port, and replace the injection port septum.

		Analyst

		VGC-11 (ENCO)



		ABI 7300 (DHC)

		Background check monthly; Dye calibration annually

		ICV and Background check 

		Monitor instrument performance via ICV and Blank         

		Daily, after every 10 samples

		Standard curve r2 value >0.95:  CT value within 2 units of same point on standard curve

		Clean wells, rerun background assay. See SOP

		Analyst

		Microbial Insights SOP qPCR
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[bookmark: _Toc358725402][bookmark: _Toc358725932]SAP Worksheet #26—Sample Handling System 

		SAMPLE COLLECTION, PACKAGING, AND SHIPMENT



		Sample Collection (Personnel/Organization):  Field Team/CH2M HILL 

Sample Packaging (Personnel/Organization): FTL/CH2M HILL 

Coordination of Shipment (Personnel/Organization): FTL/CH2M HILL 

Type of Shipment/Carrier: Overnight Carrier/FedEx



		SAMPLE RECEIPT AND ANALYSIS



		Sample Receipt (Personnel/Organization): Logins/ENCO Labs, Empirical Labs, CAS-Rochester, Kemron, Microbial Insights

Sample Custody and Storage (Personnel/Organization): Logins/ENCO Labs, Empirical Labs, CAS-Rochester, Kemron, Microbial Insights

Sample Preparation (Personnel/Organization): Inorganic Prep and Organic Prep/ENCO Labs, Empirical Labs, CAS-Rochester, Kemron, Microbial Insights

Sample Determinative Analysis (Personnel/Organization):  Analysts/ENCO Labs, Empirical Labs, CAS-Rochester, Kemron, Microbial Insights



		SAMPLE ARCHIVING



		Field Sample Storage (No. of days from sample collection): 45

Sample Extract/Digestate Storage (No. of days from extraction/digestion): 45

Microbial Sample Storage (No. of days from sample collection): N/A



		SAMPLE DISPOSAL



		Personnel/Organization: Sample Custody Personnel/ENCO Labs, Empirical Labs, CAS-Rochester, Kemron, Microbial Insights

Number of Days from Analysis: 45





Notes:

Microbial samples will be shipped to Microbial Insights in Rockford, Tennessee. All other samples will be shipped to ENCO Laboratories in Orlando, Forida. ENCO will send samples to the third-tier laboratories, indicated as follows with the analyses each third-tier laboratory is performing:

· Empirical Laboratories - all media for explosives and/or perchlorate

· ALS-Rochester - groundwater for cyanide and amenable cyanide; sediments for AVS/SEM

· Kemron - subsurface soil and sediment for grain-size and geotechnical analyses
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[bookmark: _Toc358725403][bookmark: _Toc358725933]SAP Worksheet #27—Sample Custody Requirements Table

		Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory): 



		Samples will be collected by field team members under the supervision of the FTL. As samples are collected, they will be placed into containers and labeled. Labels will be taped to the containers to ensure they do not separate. Sample containers will be cushioned with packaging material and placed into coolers containing enough ice to keep the samples cooler than 6°C until they are received by the laboratory. 

The chain-of-custody form will be placed into the cooler in a resealable plastic bag. Coolers will be taped up and shipped to the laboratories via Fed Ex overnight, with the airbill number indicated on the chain-of-custody form (to relinquish custody). Upon delivery, the laboratory will log in each cooler and report the status of the samples to CH2M HILL. 

See Worksheet #21 for SOPs containing sample custody guidance. 

Microbial samples will be shipped to Microbial Insights in Rockford, Tennessee.

All other samples will be shipped to ENCO Laboratories in Orlando, Florida. ENCO will send samples to the third-tier laboratories, indicated as follows with the analyses each third-tier laboratory is performing:

· Empirical Laboratories - all media for explosives and/or perchlorate

· ALS-Rochester - groundwater for cyanide and amenable cyanide; sediments for AVS/SEM

· Kemron - subsurface soil and sediment for grain-size and geotechnical analyses



		Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal): 



		Laboratory custody procedures can be found in the laboratory SOPs, which are referenced in Worksheet #23. Laboratory SOPs will be provided upon request.



		Sample ID Procedures: 



		Sample labels will include, at a minimum, client name, site, sample ID, date/time collected, analysis group or method, preservation, and sampler’s initials. The field logbook will identify the sample ID with the location and time collected and the parameters requested. The laboratory will assign each field sample a laboratory sample ID based on information on the chain-of-custody form and in Worksheet #18. The laboratory will send sample log-in forms to the Project Chemist to check that sample IDs and parameters are correct. 



		Chain-of-Custody Procedures: 



		Chains-of–custody forms will include, at a minimum, laboratory contact information, client contact information, sample information, and relinquished by/received by information. Sample information will include sample ID, date/time collected, number and type of containers, preservative information, analysis method, and comments. The chain-of-custody form will link location of the sample from the field logbook to the laboratory receipt of the sample. The laboratory will use the sample information to populate the Laboratory Information Management Systems (LIMS) database for each sample.
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		Matrix: Groundwater and/or Surface Water

Analytical Group: VOCs

Analytical Method/SOP Reference: SW-846 8260B/VGCMS-05



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method blank

		One per preparatory batch

		No target analytes > 1/2 LOQ and >1/10 the amount measure in any sample or 1/10 the regulatory limit (whichever is greater). Blank result must not otherwise affect sample results. For common laboratory contaminants, no analytes detected > LOQ.

		Correct problem. If QC acceptance limits still not met, re-prep and re-analyze method blank and all samples processed with the contaminated blank.

		Analyst

		Bias/contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		Refer to Worksheet #15.

		LCS is reanalyzed. If still fails, samples along with QC, are re-prepped and re-analyzed.

		

		Precision and Accuracy/Bias

		



		MS

		

		Same as LCS.

		In the absence of client-specific requirements, flag the data.

		

		Precision and Accuracy/Bias

		



		MSD

		

		Same as LCS and RPD ≤30%.

		

		

		Precision and Accuracy/Bias

		



		ISTDs

		Spiked in Every Sample

		Retention time within 30 seconds from retention time of the midpoint standard in the ICAL; areas within -50% to +100% of ICAL midpoint standard.

		Inspect mass spectrometer and GC for malfunctions; mandatory reanalysis of samples analyzed while system was malfunctioning.

		

		Precision and Accuracy

		



		Surrogates

		

		Dibromofluoromethane 85-115%, 

Toluene-d8 85-120%, 

1,2-DCA-d4 70-120%, 

4-Bromofluorobenzene 75-120%

		Re-prep and re-analyze sample unless objective evidence of suspected or confirmed sample matrix effects are available. If insufficient sample exists for reanalysis, client will be contacted for instructions. In the absence of client instruction, data will be qualified.

		

		Precision and Accuracy/Bias

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 








[bookmark: _Toc358725407][bookmark: _Toc358725937]SAP Worksheet #28-2—Laboratory QC Samples Table

		Matrix: Groundwater and/or Surface Water

Analytical Group: VOCs (1,4-dioxane)

Analytical Method/SOP Reference: SW-846 8260B-SIM/VGCMS-10



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method blank

		One per preparatory batch

		No target analytes > 1/2 LOQ and >1/10 the amount measure in any sample or 1/10 the regulatory limit (whichever is greater). Blank result must not otherwise affect sample results. For common laboratory contaminants, no analytes detected > LOQ.

		Correct problem. If QC acceptance limits still not met, re-prep and re-analyze method blank and all samples processed with the contaminated blank.

		Analyst

		Bias/contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		Refer to Worksheet #15.

		LCS is reanalyzed. If still fails, samples along with QC, are re-prepped and re-analyzed.

		

		Precision and Accuracy/Bias

		



		MS

		

		Same as LCS.

		In the absence of client-specific requirements, flag the data.

		

		Precision and Accuracy/Bias

		



		MSD

		

		Same as LCS and RPD ≤30%.

		

		

		Precision and Accuracy/Bias

		



		ISTDs

		Spiked in Every Sample

		Retention time within 30 seconds from retention time of the midpoint standard in the ICAL; areas within -50% to +100% of ICAL midpoint standard.

		Inspect mass spectrometer and GC for malfunctions; mandatory reanalysis of samples analyzed while system was malfunctioning.

		

		Precision and Accuracy

		



		Surrogates

		

		 Toluene-d8 85-120%

		Re-prep and re-analyze sample unless objective evidence of suspected or confirmed sample matrix effects are available. If insufficient sample exists for reanalysis, client will be contacted for instructions. In the absence of client instruction, data will be qualified.

		

		Precision and Accuracy/Bias

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 








[bookmark: _Toc358725408][bookmark: _Toc358725938]SAP Worksheet #28-3—Laboratory QC Samples Table

		Matrix: Surface Water

Analytical Group: SVOA

Analytical Method/SOP Reference: SW-846 8270D and 8270D-SIM/SVGCMS-03



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory batch.

		No target analytes > 1/2 LOQ and >1/10 the amount measure in any sample or 1/10 the regulatory limit (whichever is greater). Blank result must not otherwise affect sample results. For common laboratory contaminants, no analytes detected > LOQ.

		Correct problem. If QC acceptance limits still not met, re-prep and re-analyze method blank and all samples processed with the contaminated blank.

		Analyst

		Bias/Contamination

		Same as Method/SOP QC Acceptance Limits



		LCS

		

		See Worksheet #15.

		LCS is reanalyzed. If still fails, samples, along with QC, are re-prepped and re-analyzed. Client will be contacted for guidance about whether to re-prep samples. 

		

		Precision and Accuracy/Bias

		



		MS

		

		Same as LCS.

		In the absence of client-specific requirements, flag the data.

		

		Precision and Accuracy/Bias

		



		MSD

		

		Same as LCS and RPD ≤30%.

		In the absence of client-specific requirements, flag the data.

		

		Precision and Accuracy/Bias

		



		Surrogate Spike

		Spiked in every sample.

		2-Fluorobiphenyl 50-110 percent recovery (%R), 

Terphenyl-d14 50-135%R,

2,4,6-Tribromophenol 40-125%R,

2-Fluorophenol 20-110%R, 

NB-d5 40-110%R, 

Phenol-d5 10-115%R, 

p-Terphenyl 51-136%R (PAH SIM only)

		Re-prep and re-analyze sample unless objective evidence of suspected or confirmed sample matrix effects are available. If insufficient sample exists for reanalysis, client will be contacted for instructions. In the absence of client instruction, data will be qualified.

		

		Precision and Accuracy/Bias

		



		ISTDs

		Spiked in every sample.

		Retention time within 30 seconds from retention time of the midpoint standard in the ICAL; areas within -50% to +100% of ICAL midpoint standard.

		Inspect mass spectrometer and GC for malfunctions; mandatory re-analysis of samples analyzed while system was malfunctioning.

		

		Precision and Accuracy

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 

Italicized limits indicate that in-house criteria are used when DoD QSM 4.2 does not specify.








[bookmark: _Toc358725409][bookmark: _Toc358725939]SAP Worksheet #28-4—Laboratory QC Samples Table

		Matrix: Surface Water



		Analytical Group: Pesticides



		Analytical Method/SOP Reference: SW-846 8081B/SVGC-04



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory batch of similar matrix

		No analytes detected > 1/2 LOQ, > 1/10 amount measured in any sample, or regulatory limit (whichever is greater).

		Correct problem. If QC acceptance limits still not met, re-prep and re-analyze method blank and all samples processed with the contaminated blank.

		Analyst

		Bias/Contamination

		Same as Method/QC Acceptance Limits.



		LCS

		

		See Worksheet #15.

		Correct problem, then re-prep and re-analyze the LCS and all samples in the associated preparatory batch for failed analytes.

		

		Precision and Accuracy/Bias

		



		MS

		

		Same as LCS.

		In absence of client-specific requirements, flag the data.

		

		Precision and Accuracy/Bias

		



		MSD

		

		Same as MS and refer to Worksheet #15.

		

		

		Precision and Accuracy/Bias

		



		Surrogates

		Spiked in every sample

		Tetrachloro-meta-xylene (TCMX), 25-140%R;

Decachlorobipheny, 30-135%R

		For QC and field samples, correct problem then re-prep and re-analyze all failed samples for failed surrogates in the associated preparatory batch.

		

		Precision and Accuracy/Bias

		



		ISTDs

		

		RT within 30 seconds of ICAL reference standard; %R = 50 - 200% of ICAL reference standard.

		In absence of matrix interference evidence, re-analyze the sample.

		

		Precision and Accuracy

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 








[bookmark: _Toc358725410][bookmark: _Toc358725940]SAP Worksheet #28-5—Laboratory QC Samples Table

		Matrix: Surface Water

Analytical Group: PCBs

Analytical Method/SOP Reference: SW-846 8082A/SVGC-07



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory batch

		No analytes detected > 1/2 LOQ, > 1/10 amount measured in any sample, or regulatory limit (whichever is greater).

		Correct problem. If QC acceptance limits still not met, re-prep and re-analyze method blank and all samples processed with the contaminated blank.

		Analyst

		Bias/Contamination

		Same as Method/QC Acceptance Limits.



		LCS

		

		See Worksheet #15.

		Correct problem, then re-prep and re-analyze the LCS and all samples in the associated preparatory batch for failed analytes.

		

		Precision and Accuracy/Bias

		



		MS

		

		Same as LCS.

		In absence of client-specific requirements, flag the data.

		

		Precision and Accuracy/Bias

		



		MSD

		

		Same as MS, and see Worksheet #15.

		

		

		Precision and Accuracy/Bias

		



		Surrogates

		Spiked in every sample.

		Decachlorobiphenyl 40-135%R, 

2,4,5,6-TCMX 38-142%R

		For QC and field samples, correct problem then re-prep and re-analyze all failed samples for failed surrogates in the associated preparatory batch.

		

		Precision and Accuracy/Bias

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 

Italicized limits indicate that in-house criteria are used when DoD QSM 4.2 does not specify.








[bookmark: _Toc358725411][bookmark: _Toc358725941]SAP Worksheet #28-6—Laboratory QC Samples Table

		Matrix: Groundwater and/or Surface Water

Analytical Group: Total and Dissolved Metals (except mercury)

Analytical Method/SOP Reference: SW-846 6020A/MET-15



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory batch.

		No analytes detected > 1/2 LOQ. Blank result must not otherwise affect sample results.

		Correct problem; then repeat. If the method blank still fails; redigest and analyze all affected samples. 

		Analyst

		Bias/Contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		Refer to Worksheet #15.

		LCS is re-analyzed. If still fails, samples, along with QC, are re-prepped and re-analyzed. Client will be contacted for guidance about whether to re-prep samples. In the absence of client-specific requirements, flag the data. 

		

		Precision and Accuracy/Bias

		



		MS

		

		Same as LCS.

		Perform a dilution test and/or post spike to evaluate matrix effects. 

		

		Precision and Accuracy/Bias

		



		MSD

		

		Same as LCS and refer to Worksheet #15 for MS/MSD RPD.

		

		

		Precision and Accuracy/Bias

		



		Dilution Test 

		

		Recovery within ±10% of true value.

		Perform post spike. 

		

		Precision and Accuracy/Bias

		



		Post Spike

		When dilution test fails or analyte concentration for all samples < 50x LOD.

		Recovery within ±25% of true value. 

		If dilution test recovers outside of QC acceptance limits but post spike meets QC acceptance criteria, matrix effects are not confirmed, reprep and reanalyze sample.

		

		Precision and Accuracy/Bias

		



		ISTDs

		Spiked in every sample.

		ISTD intensity within 30-120% of intensity of ISTD in ICAL.

		Re-analyze sample at 5x dilution with the addition of appropriate amounts of ISTD.

		

		Precision and Accuracy

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 








[bookmark: _Toc358725412][bookmark: _Toc358725942]SAP Worksheet #28-7—Laboratory QC Samples Table

		Matrix: Groundwater and/or Surface Water

Analytical Group: Metals (except mercury)

Analytical Method/SOP Reference: SW-846 6010C/MET-05



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory batch.

		No analytes detected > 1/2 LOQ. Blank result must not otherwise affect sample results.

		Correct problem; then repeat. If the method blank still fails; redigest and analyze all affected samples. 

		Analyst

		Bias/Contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		Refer to Worksheet #15.

		Correct problem, then reprep and reanalyze the LCS and all samples in the associated preparatory batch. 

		

		Precision and Accuracy/Bias

		



		MS

		

		Same as LCS.

		If MS falls outside of QC acceptance limits, additional QC tests are required to evaluate matrix effects (dilution test, post-digestion spike).

		

		Precision and Accuracy/Bias

		



		MSD

		

		Same as LCS and refer to Worksheet #15 for MS/MSD RPD.

		

		

		Precision and Accuracy/Bias

		



		Dilution Test 

		

		Recovery within ±10% of true value.

		Perform Post Spike

		

		Precision and Accuracy/Bias

		



		Post Spike

		One is performed when dilution test fails or analyte concentration for all samples < 50x LOD.

		Recovery within ± 25% of true value. 

		If dilution test recoveries are outside of QC acceptance limits but post spike meets QC acceptance criteria, and matrix effects are not confirmed, reprep and reanalyze sample.

		

		Precision and Accuracy/Bias

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 








[bookmark: _Toc358725413][bookmark: _Toc358725943]SAP Worksheet #28-8—Laboratory QC Samples Table

		Matrix: Groundwater and/or Surface Water

Analytical Group: Total and Dissolved Metals (mercury)

Analytical Method/SOP Reference: SW-846 7470A/MET-03



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory batch.

		No analytes detected > 1/2 LOQ. Blank result must not otherwise affect sample results.

		Correct problem; then repeat. If the method blank still fails; re-prep and re-analyze all samples processed with contaminated blank. 

		Analyst

		Bias/Contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS 

		

		Refer to Worksheet #15.

		Correct problem, then reprep and reanalyze the LCS and all samples in the associated preparatory batch. 

		

		Precision and Accuracy/Bias

		



		MS

		

		Same as LCS.

		Examine the project-specific DQOs. In absence of project-specific instruction, flag the data.

		

		Precision and Accuracy/Bias

		



		MSD

		

		Same as LCS and refer to Worksheet #15 for MS/MSD RPD.

		Examine the project-specific DQOs, Contact the client as to additional measures to be taken.

		

		Precision and Accuracy/Bias

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 








[bookmark: _Toc358725414][bookmark: _Toc358725944]SAP Worksheet #28-9—Laboratory QC Samples Table

		Matrix: Surface Water

Analytical Group: Cyanide

Analytical Method/SOP Reference: SW-846 9012B/GEN-9012



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		1 per batch of up to 20 samples.

		Cyanide not detected > ½ RL, 1/10 the amount measured in any sample, or 1/10 the regulatory limit, whichever is greater. Samples < LOD may be reported with failed method blank.

		Reprep and reanalyze the method blank and all samples processed with the contaminated blank. If reanalysis cannot be performed, sample data associated with the failed method blank must be qualified (B-flag) and explained in the case narrative.

		Analyst/Laboratory Area Supervisor

		Contamination/Bias

		Same as Method/SOP QC Acceptance Limits.



		LCS (distilled standards)

		One high and one low per batch of up to 20 samples

		Refer to Worksheet #15.

		Correct problem, reprep and reanalyze LCS and all samples in associated batch. If reanalysis cannot be performed, sample data associated with the failed LCS must be qualified (Q-flag) and explained in the case narrative.

		

		Accuracy/Bias

		



		MS

		One per prep batch or 20 samples, whichever is more frequent.

		Same as LCS. 

		Assume matrix interference if LCS is acceptable. Apply J-Flag to parent sample.

		

		Precision/Accuracy/Bias

		



		Duplicate

		One per prep batch or 20 samples, whichever is more frequent.

		Refer to Worksheet #15. 

		Reanalyze sample and duplicate. Apply J-Flag to parent sample if sample cannot be rerun or if reanalysis does not correct the problem.

		

		Precision/Accuracy

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 








[bookmark: _Toc358725415][bookmark: _Toc358725945]SAP Worksheet #28-10—Laboratory QC Samples Table

		Matrix: Surface Water

Analytical Group: Cyanide, Amenable

Analytical Method/SOP Reference: SW-846 9012B/GEN-9012, GEN-SM 4500 CN G



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		1 per batch of up to 20 samples.

		Cyanide not detected > ½ RL, 1/10 the amount measured in any sample, or 1/10 the regulatory limit, whichever is greater. Samples < LOD may be reported with failed method blank.

		Reprep and reanalyze the method blank and all samples processed with the contaminated blank. If reanalysis cannot be performed, sample data associated with the failed method blank must be qualified (B-flag) and explained in the case narrative.

		Analyst/Laboratory Area Supervisor

		Contamination/Bias

		Same as Method/SOP QC Acceptance Limits.



		LCS

		One per batch of up to 20 samples.

		Refer to Worksheet #15. Note that the amenable spike should be released by the chlorination process and should have no recovery. 

		Correct problem, reprep and reanalyze LCS and all samples in associated batch. If reanalysis cannot be performed, sample data associated with the failed LCS must be qualified (Q-flag) and explained in the case narrative.

		

		Accuracy/Bias

		



		Duplicate

		One per prep batch or 20 samples, whichever is more frequent.

		Refer to Worksheet #15. 

		Reanalyze sample and duplicate. Apply J-Flag to parent  sample if sample cannot be rerun or if reanalysis does not correct the problem.

		

		Precision/Accuracy

		



		

		

		

		

		

		

		








[bookmark: _Toc358725416][bookmark: _Toc358725946]SAP Worksheet #28-11—Laboratory QC Samples Table

		Matrix: Groundwater and/or Surface Water

Analytical Group: Explosives

Analytical Method/SOP Reference: SW-846 8330B/SOP 327



		QC Sample:

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per batch of 20 or less

		No analytes detected > 1/2LOQ, and >1/10 sample concentration or >1/10 regulatory limit. For common laboratory contaminants, no analytes detected >LOQ.

		Investigate source of contamination and correct the problem. Reanalyze the method blank. If acceptance limits are still not met and sample material/holding time available, reprep affected samples.

		Analyst, Laboratory Supervisor

		Bias/Contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		See Worksheet #15

		Reprep and reanalyze the LCS and all samples in the associated preparatory batch for failed analytes, if sufficient sample material/holding time is available. 

		

		Precision/Accuracy/Bias

		



		Surrogates

		All samples

		1-chloro-3-nitrbenzene:  40-145%R

		If sample volume available and within 2x holding time, re-prep/re-analyze affected samples. If matrix affect demonstrated for a representative sample set, discuss with Project Chemist .

		

		Accuracy/Bias

		



		

		

		

		

		

		

		



		Confirmation of positive results 

		All positive results

		RPD ≤ 40%

		Narrate and qualify the results

		

		Precision/Accuracy/Bias

		



		MS/MSD

		One per sample delivery group or every 20 samples.

		See Worksheet #15

		CA will not be taken for samples when recoveries are outside limits and surrogate and LCS criteria are met unless RPDs indicate obvious extraction/analysis difficulties, then reprep MS/MSD.

		

		Precision/Accuracy/Bias

		



		Notes:

Italicized limits are in-house, DoD QSM v. 4.2 does not specify limits for this surrogate.



		

		

		

		

		

		

		








[bookmark: _Toc358725417][bookmark: _Toc358725947]SAP Worksheet #28-12—Laboratory QC Samples Table

		Matrix: Groundwater 

Analytical Group: Wet Chemistry (MEE)

Analytical Method/SOP Reference:  RSK-175/VGC-11



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory batch

		No target analytes > 1/2 LOQ; no common laboratory contaminants > LOQ

		Correct problem. If QC acceptance limits still not met, re-prep and re-analyze method blank and all samples processed with the contaminated blank.

		Analyst

		Bias/contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		Refer to Worksheet #15.

		LCS is reanalyzed. If still fails, samples along with QC, are re-prepped and re-analyzed. In the absence of client-specific requirements, flag the data. 

		

		Precision and Accuracy/Bias

		



		MS/MSD

		

		Same as LCS, see Worksheet #15 for  RPD.

		In the absence of client-specific requirements, flag the data

		

		Precision and Accuracy/Bias

		



		

		

		

		

		

		

		








[bookmark: _Toc358725418][bookmark: _Toc358725948]SAP Worksheet #28-13—Laboratory QC Samples Table

		Matrix: Groundwater 

Analytical Group: Wet Chemistry (CNNS)

Analytical Method/SOP Reference:  EPA 300.0/WETS-092



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory blank

		No target analytes > 1/2 LOQ

		Correct problem; then repeat. If the method blank still fails; repeat ICAL.

		Analyst

		Bias/contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		Refer to Worksheet #15.

		LCS is reanalyzed. If still fails, samples, along with QC, are re-prepped and reanalyzed. Client will be contact for guidance about whether to re-prep samples. In the absence of client-specific requirements, flag the data. 

		

		Precision and Accuracy/Bias

		



		MS/MSD

		

		Same as LCS, see Worksheet #15 for  RPD

		In the absence of client-specific requirements, flag the data

		

		Precision and Accuracy/Bias

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 








[bookmark: _Toc358725419][bookmark: _Toc358725949]SAP Worksheet #28-14—Laboratory QC Samples Table

		Matrix: Groundwater 

Analytical Group: Wet Chemistry (Sulfide)

Analytical Method/SOP Reference:  18 SM 4500-S-E/WETS-061



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory blank

		No target analytes > 1/2 LOQ

		Correct problem; then repeat. If the method blank still fails; repeat ICAL.

		Analyst

		Bias/contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		Refer to Worksheet #15.

		LCS is reanalyzed. If still fails, samples, along with QC, are re-prepped and reanalyzed. Client will be contact for guidance about whether to re-prep samples. In the absence of client-specific requirements, flag the data. 

		

		Precision and Accuracy/Bias

		



		MS/MSD

		

		Same as LCS, see Worksheet #15 for RPD

		In the absence of client-specific requirements, flag the data

		

		Precision and Accuracy/Bias

		



		

		

		

		

		

		

		








[bookmark: _Toc358725420][bookmark: _Toc358725950]SAP Worksheet #28-15—Laboratory QC Samples Table

		Matrix: Groundwater and/or Surface Water

Analytical Group: Wet Chemistry (Alkalinity)

Analytical Method/SOP Reference:  SM 2320B/WETS-004



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory blank

		No target analytes > 1/2 LOQ

		Correct problem; then repeat. If the method blank still fails; repeat ICAL.

		Analyst

		Bias/contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		Refer to Worksheet #15.

		LCS is reanalyzed. If still fails, samples, along with QC, are re-prepped and reanalyzed. Client will be contact for guidance about whether to re-prep samples. In the absence of client-specific requirements, flag the data. 

		

		Precision and Accuracy/Bias

		



		MS/MSD

		

		Same as LCS, see Worksheet #15 for  RPD

		In the absence of client-specific requirements, flag the data

		

		Precision and Accuracy/Bias

		



		

		

		

		

		

		

		








[bookmark: _Toc358725421][bookmark: _Toc358725951]SAP Worksheet #28-16—Laboratory QC Samples Table

		Matrix: Groundwater 

Analytical Group: Wet Chemistry (TOC)

Analytical Method/SOP Reference:  SW-846 9060A/WETS-066



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory batch

		No target analytes > 1/2 LOQ

		Correct problem; then repeat. If the method blank still fails; repeat ICAL.

		Analyst

		Bias/contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		Refer to Worksheet #15.

		LCS is reanalyzed. If still fails, samples, along with QC, are re-prepped and reanalyzed. In the absence of client-specific requirements, flag the data. 

		

		Precision and Accuracy/Bias

		



		MS/MSD

		

		Same as LCS, see Worksheet #15 for  RPD

		In the absence of client-specific requirements, flag the data

		

		Precision and Accuracy/Bias

		



		

		

		

		

		

		

		








[bookmark: _Toc358725422][bookmark: _Toc358725952]SAP Worksheet #28-17—Laboratory QC Samples Table

		Matrix: Groundwater 

Analytical Group: Microbial

Analytical Method/SOP Reference:  qPCR/MI SOP qPCR



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Assay Negative Control (Blank)

		1 per analytical assay plate

		Values for positive samples are set above any fluorescence for the negative control.

		Rerun assay; may have to reoptimize assay.

		Analyst

		Accuracy/Bias, Contamination

		Same as Method/SOP QC Acceptance Limits.



		DNA extraction negative control

		

		Cycle threshold ≤ Assay Negative Control 

		Rerun assay or reextract samples if problem persists

		

		Accuracy/Bias

		



		Positive Control

		

		Calculated concentration within +/-20% of same concentration on standard curve

		Rerun assay/check reagents

		

		Accuracy/Bias

		



		

		

		

		

		

		

		










[bookmark: _Toc358725423][bookmark: _Toc358725953]SAP Worksheet #28-18—Laboratory QC Samples Table

		[bookmark: _Toc184004816][bookmark: _Toc184004927][bookmark: _Toc155611505][bookmark: _Toc211851815][bookmark: _Toc235454692][bookmark: _Toc296017517]Matrix: Soil and/or Sediment

Analytical Group: VOCs

Analytical Method/SOP Reference: SW-846 8260B/VGCMS-05



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method blank

		One per preparatory batch

		No target analytes > 1/2 LOQ and >1/10 the amount measure in any sample or 1/10 the regulatory limit (whichever is greater). Blank result must not otherwise affect sample results. For common laboratory contaminants, no analytes detected > LOQ.

		Correct problem. If QC acceptance limits still not met, re-prep and re-analyze method blank and all samples processed with the contaminated blank.

		Analyst

		Bias/contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		Refer to Worksheet #15.

		LCS is reanalyzed. If still fails, samples along with QC, are re-prepped and re-analyzed.

		

		Precision and Accuracy/Bias

		



		MS

		

		Same as LCS.

		In the absence of client-specific requirements, flag the data.

		

		Precision and Accuracy/Bias

		



		MSD

		

		Same as LCS and refer to Worksheet #15.

		

		

		Precision and Accuracy/Bias

		



		ISTDs

		Spiked in Every Sample

		Retention time within 30 seconds from retention time of the midpoint standard in the ICAL; areas within -50% to +100% of ICAL midpoint standard.

		Inspect mass spectrometer and GC for malfunctions; mandatory reanalysis of samples analyzed while system was malfunctioning.

		

		Precision and Accuracy

		



		Surrogates

		

		Dibromofluoromethane 74-133%, Toluene-d8 85-115%, 

1,2-DCA-d4 59-133%, 

4-Bromofluorobenzene 85-120%

		Re-prep and re-analyze sample unless objective evidence of suspected or confirmed sample matrix effects are available. If insufficient sample exists for reanalysis, client will be contacted for instructions. In the absence of client instruction, data will be qualified.

		

		Precision and Accuracy/Bias

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 

Italicized limits indicate that in-house criteria are used when DoD QSM 4.2 does not specify.








[bookmark: _Toc358725424][bookmark: _Toc358725954]SAP Worksheet #28-19—Laboratory QC Samples Table

		Matrix: Soil and/or Sediment

Analytical Group: SVOCs

Analytical Method/SOP Reference: SW-846 8270D and 8270D-SIM/SVGCMS-03



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory batch

		No target analytes > 1/2 LOQ and >1/10 the amount measure in any sample or 1/10 the regulatory limit (whichever is greater). Blank result must not otherwise affect sample results. For common laboratory contaminants, no analytes detected > LOQ.

		Correct problem. If QC acceptance limits still not met, re-prep and re-analyze method blank and all samples processed with the contaminated blank.

		Analyst

		Bias/Contamination

		Same as Method/SOP QC Acceptance Limits



		LCS

		

		See Worksheet #15.

		LCS is reanalyzed. If still fails, samples, along with QC, are re-prepped and re-analyzed. Client will be contacted for guidance about whether to re-prep samples.

		

		Precision and Accuracy/Bias

		



		MS

		

		Same as LCS.

		In absence of client-specific requirements, flag the data.

		

		Precision and Accuracy/Bias

		



		MSD

		

		Same as LCS and RPD ≤30%.

		In absence of client-specific requirements, flag the data.

		

		Precision and Accuracy/Bias

		



		Surrogate Spike

		Spiked in every sample

		2-Fluorobiphenyl 45-105%R, 

Terphenyl-d14 30-125%R, 

2,4,6-Tribromophenol 35-125%R,

2-Fluorophenol 35-105%R,   

Phenol-d5 40-100%R.

NB-d5, 35-100%R, 

p-Terphenyl 53-170%R (PAH SIM only)

		Re-prep and re-analyze sample unless objective evidence of suspected or confirmed sample matrix effects are available. If insufficient sample exists for reanalysis, client will be contacted for instructions. In absence of client instruction, data will be qualified.

		

		Precision and Accuracy/Bias

		



		ISTDs

		

		Retention time within 30 seconds from retention time of the midpoint standard in the ICAL; areas within -50% to +100% of ICAL midpoint standard.

		Inspect mass spectrometer and GC for malfunctions; mandatory re-analysis of samples analyzed while system was malfunctioning.

		

		Precision and Accuracy

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 

Italicized limits indicate that in-house criteria are used when DoD QSM 4.2 does not specify.








[bookmark: _Toc358725425][bookmark: _Toc358725955]SAP Worksheet #28-20—Laboratory QC Samples Table

		Matrix: Soil and/or Sediment

Analytical Group: Pesticides

Analytical Method/SOP Reference: SW-846 8081B/SVGC-04



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory batch of similar matrix

		No analytes detected > 1/2 LOQ, > 1/10 amount measured in any sample, or regulatory limit (whichever is greater).

		Correct problem. If QC acceptance limits still not met, re-prep and re-analyze method blank and all samples processed with the contaminated blank.

		Analyst

		Bias/Contamination

		Same as Method/QC Acceptance Limits.



		LCS

		

		See Worksheet #15.

		Correct problem, then re-prep and re-analyze the LCS and all samples in the associated preparatory batch for failed analytes.

		

		Precision and Accuracy/Bias

		



		MS

		

		Same as LCS.

		In absence of client-specific requirements, flag the data.

		

		Precision and Accuracy/Bias

		



		MSD

		

		Same as MS and refer to Worksheet #15.

		

		

		Precision and Accuracy/Bias

		



		Surrogates

		Spiked in every sample

		2,4,5,6-TCMX, 70-125%R;

Decachlorobiphenyl 55-130%R

		For QC and field samples, correct problem then re-prep and re-analyze all failed samples for failed surrogates in the associated preparatory batch.

		

		Precision and Accuracy/Bias

		



		ISTDs

		

		RT within 30 seconds of ICAL reference standard; %R = 50 - 200% of ICAL reference standard.

		In absence of matrix interference evidence, re-analyze the sample.

		

		Precision and Accuracy

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 








[bookmark: _Toc358725426][bookmark: _Toc358725956]SAP Worksheet #28-21—Laboratory QC Samples Table

		Matrix: Soil and/or Sediment

Analytical Group: PCBs

Analytical Method/SOP Reference: SW-846 8082A/SVGC-07



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory batch

		No analytes detected > 1/2 LOQ, > 1/10 amount measured in any sample, or regulatory limit (whichever is greater).

		Correct problem. If QC acceptance limits still not met, re-prep and re-analyze method blank and all samples processed with the contaminated blank.

		Analyst

		Bias/Contamination

		Same as Method/QC Acceptance Limits.



		LCS

		

		See Worksheet #15.

		Correct problem, then re-prep and re-analyze the LCS and all samples in the associated preparatory batch for failed analytes.

		

		Precision and Accuracy/Bias

		



		MS

		

		Same as LCS.

		In absence of client-specific requirements, flag the data.

		

		Precision and Accuracy/Bias

		



		MSD

		

		Same as MS, and see Worksheet #15.

		

		

		Precision and Accuracy/Bias

		



		Surrogates

		Spiked in every sample

		Decachlorobiphenyl 60 - 125%R, 

2,4,5,6-TCMX 20-137%R

		For QC and field samples, correct problem then re-prep and re-analyze all failed samples for failed surrogates in the associated preparatory batch.

		

		Precision and Accuracy/Bias

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 

Italicized limits indicate that in-house criteria are used when DoD QSM 4.2 does not specify.








[bookmark: _Toc358725427][bookmark: _Toc358725957]SAP Worksheet #28-22—Laboratory QC Samples Table

		Matrix: Soil and/or Sediment

Analytical Group: Metals (except mercury)

Analytical Method/SOP Reference: SW-846 6010C/MET-05



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory batch.

		No analytes detected > 1/2 LOQ. Blank result must not otherwise affect sample results.

		Correct problem; then repeat. If the method blank still fails; redigest and analyze all affected samples. 

		Analyst

		Bias/Contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		Refer to Worksheet #15.

		Correct problem, then reprep and reanalyze the LCS and all samples in the associated preparatory batch. 

		

		Precision and Accuracy/Bias

		



		MS

		

		Same as LCS.

		If MS falls outside of QC acceptance limits, additional QC tests are required to evaluate matrix effects (dilution test, post-digestion spike).

		

		Precision and Accuracy/Bias

		



		MSD

		

		Same as LCS and refer to Worksheet #15 for MS/MSD RPD.

		

		

		Precision and Accuracy/Bias

		



		Dilution Test 

		

		Recovery within ±10% of true value.

		Perform Post Spike

		

		Precision and Accuracy/Bias

		



		Post Spike

		One is performed when dilution test fails or analyte concentration for all samples < 50x LOD.

		Recovery within ± 25% of true value. 

		If dilution test recoveries are outside of QC acceptance limits but post spike meets QC acceptance criteria, and matrix effects are not confirmed, reprep and reanalyze sample.

		

		Precision and Accuracy/Bias

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 








[bookmark: _Toc358725428][bookmark: _Toc358725958]SAP Worksheet #28-23—Laboratory QC Samples Table

		Matrix: Soil and/or Sediment

Analytical Group: Metals (mercury)

Analytical Method/SOP Reference: SW-846 7471B/MET-16



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory batch.

		No analytes detected > 1/2 LOQ. Blank result must not otherwise affect sample results.

		Correct problem; then repeat. If the method blank still fails; re-prep and re-analyze all samples processed with contaminated blank. 

		Analyst

		Bias/Contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS 

		

		Refer to Worksheet #15.

		Correct problem, then reprep and reanalyze the LCS and all samples in the associated preparatory batch. 

		

		Precision and Accuracy/Bias

		



		MS

		

		Same as LCS.

		Examine the project-specific DQOs. In absence of project-specific instruction, flag the data.

		

		Precision and Accuracy/Bias

		



		MSD

		

		Same as LCS and refer to Worksheet #15 for MS/MSD RPD.

		Examine the project-specific DQOs, Contact the client as to additional measures to be taken.

		

		Precision and Accuracy/Bias

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 








[bookmark: _Toc358725429][bookmark: _Toc358725959]SAP Worksheet #28-24—Laboratory QC Samples Table

		Matrix: Soil and/or Sediment

Analytical Group: Cyanide

Analytical Method/SOP Reference: SW-846 9014/WETS-27



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory batch.

		No analytes detected > ½ RL and > 1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever is greater). Blank result must not otherwise affect sample results. 

		Correct problem; then repeat. If the method blank still fails; redigest and analyze all affected samples. 

		Analyst

		Bias/Contamination

		Same as Method/ SOP QC Acceptance Limits.



		LCS 

		

		Refer to Worksheet #15.

		Correct problem, then reprep and reanalyze the LCS and all samples in the associated preparatory batch for failed analytes. If reanalysis cannot be performed, data must be qualified and explained in the case narrative.

		

		Precision and Accuracy/Bias

		



		MS

		

		Same as LCS.

		In absence of client-specific requirements, flag the data.

		

		Precision and Accuracy/Bias

		



		MSD

		

		Same as LCS and RPD ≤ 20%.

		

		

		

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 








[bookmark: _Toc358725430][bookmark: _Toc358725960]SAP Worksheet #28-25—Laboratory QC Samples Table

		Matrix: Soil and/or Sediment

Analytical Group: Explosives

Analytical Method/SOP Reference: SW-846 8330B/SOP 327



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per batch of 20 or less

		No analytes detected > 1/2LOQ, and >1/10 sample concentration or >1/10 regulatory limit. For common laboratory contaminants, no analytes detected >LOQ.

		Investigate source of contamination and correct the problem. Reanalyze the method blank. If acceptance limits are still not met and sample material/holding time available, reprep affected samples.

		Analyst, Laboratory Supervisor

		Bias/Contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		See Worksheet #15

		Correct problem, then reprep and reanalyze the LCS and all samples in the associated preparatory batch for failed analytes, if sufficient sample material/holding time is available. 

		

		Precision/Accuracy/Bias

		



		Surrogates

		All samples

		1-chloro-3-NB:  55-140%R

		If sample volume available and within 2x holding time, re-prep/re-analyze affected samples. If matrix affect demonstrated for a representative sample set, discuss with Project Chemist.

		

		Accuracy/Bias

		



		

		

		

		

		

		

		



		Confirmation of positive results 

		All positive results

		RPD ≤ 40%

		Narrate and qualify the results

		

		Precision/Accuracy/Bias

		



		MS/MSD

		One per sample delivery group or every 20 samples.

		See Worksheet #15

		CA will not be taken for samples when recoveries are outside limits and surrogate and LCS criteria are met unless RPDs indicate obvious extraction/analysis difficulties, then reprep MS/MSD.

		

		Precision/Accuracy/Bias

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 

Italicized limits are in-house, DoD QSM v. 4.1 does not specify limits for this surrogate.








[bookmark: _Toc358725431][bookmark: _Toc358725961]SAP Worksheet #28-26—Laboratory QC Samples Table

		Matrix: Soil 

Analytical Group: Perchlorate

Analytical Method/SOP Reference: SW-846 6850/SOP 239



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method blank

		One per batch of at most twenty samples analyzed of similar matrix per analytical method

		No analytes detected > 1/2LOQ, and >1/10 sample concentration or >1/10 regulatory limit. For common laboratory contaminants, no analytes detected >LOQ.

		Investigate source of contamination and correct the problem. Reanalyze the method blank. If acceptance limits are still not met and sample material/holding time available, reprep affected samples.

		Analyst, Laboratory Supervisor

		Bias/Contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		Percent recoveries must meet control limits 80%-120%

		Correct problem, then reprep and reanalyze the LCS and all samples in the associated preparatory batch for failed analytes, if sufficient sample material/holding time is available. 

		

		Precision/Accuracy/Bias

		



		MS/MSD

		

		Percent recoveries must meet control limits 80%-120% and RPD of 15

		CA will not be taken for samples when recoveries are outside limits and LCS criteria are met unless RPDs indicate obvious extraction/analysis difficulties, then reprep MS/MSD.

		

		Precision/Accuracy/Bias

		



		Interference Check Sample

		Once interference check sample is prepared with every batch of 20 samples and must undergo the same preparation and pretreatment steps as the samples in the batch. It verifies the method performance at the matrix conductivity threshold (MCT). At least once interference check sample must be analyzed daily.

		Within ±30% of the true value

		Correct problem and then reanalyze all samples in that batch. If poor recovery from the cleanup filters is suspected, a different lot of filters must be used to reextract all samples in the batch. If column degradation is suspected, a new column must be calibrated before the samples can be reanalyzed.

		

		Accuracy

		



		Isotope ratio

		Each sample, QC sample, and standard

		Monitor for the parent ion at masses 99/101. Must fall within 2.3 - 3.8

		Reextract using cleanup procedures or alternate techniques to confirm the presence of perchlorate such as post spikes or dilutions to reduce interference.

		

		Precision/Accuracy/Bias

		



		ISTD

		1 per sample

		RRTs for ISTD must be 0.98-1.02 and the responses within ± 50% of the average response of the ICAL.

		Reanalyze samples at increasing dilutions until the ± 50% criteria can be met

		

		Precision/Accuracy/Bias

		



		Notes:

The specifications in this table meet the requirements of DoD QSM 4.2. 








[bookmark: _Toc358725432][bookmark: _Toc358725962]SAP Worksheet #28-27—Laboratory QC Samples Table

		Matrix: Soil and/or Sediment

Analytical Group: Wet Chemistry (TOC)

Analytical Method/SOP Reference: Walkley Black/WETS-090



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One per preparatory batch.

		No analytes detected > LOQ. Blank result must not otherwise affect sample results.

		There are no CAs for the method blank.

		Analyst

		Bias/Contamination

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		Refer to Worksheet #15.

		The LCS is reanalyzed to confirm the contamination, which if confirmed, requires re-analysis of all associated samples.

		

		Precision and Accuracy

		



		MS/MSD

		

		50-150%, RPD 25%

		In the absence of client-specific requirements, flag the data

		

		Precision and Accuracy

		



		

		

		

		

		

		Precision and Accuracy

		








[bookmark: _Toc358725433][bookmark: _Toc358725963]SAP Worksheet #28-28—Laboratory QC Samples Table

		Matrix: Soil and/or Sediment

Analytical Group: Wet Chemistry (pH)

Analytical Method/SOP Reference: SW-846 9045D/WETS-056



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		LCS

		One per preparatory batch.

		Refer to Worksheet #15.

		The LCS is reanalyzed to confirm the contamination, which if confirmed, requires re-analysis of all associated samples.

		Analyst

		Precision and Accuracy

		Same as Method/QC Acceptance Limits.



		Duplicate 

		

		25%

		If precision between duplicate samples is outside of the acceptance limits, the sample and its duplicate must be reanalyzed

		

		Precision and Accuracy

		








[bookmark: _Toc358725434][bookmark: _Toc358725964]SAP Worksheet #28-29—Laboratory QC Samples

		Matrix: Sediment

Analytical Group: SEM Metals (except mercury)

Analytical Method/SOP Reference: EPA 821_R-91-100 (SW-846 6010C)/MET-200.7/6010C



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One is performed for each batch of up to 20 samples. This blank carries through AVS extraction and SEM digestion and analysis.

		If measured sample result <10 times LOQ, No analytes detected > LOQ in the blank. If measured sample result ≥10 times LOQ, no analytes detected in the blank > 1/10 the amount measured in any sample. 

		Correct the problem; if acceptance limits still not met, reprep and reanalyze the method blank and all samples processed with the contaminated blank.

		Analyst/Laboratory Area Supervisor

		Contamination/Bias

		Same as Method/SOP QC Acceptance Limits.



		Digestion Blank

		One is performed for each batch of 20 samples. This blank does not undergo AVS extraction. It only undergoes SEM digestion and analysis.

		

		

		

		Contamination/Bias

		



		LCS

		One is performed for each batch of 20 samples. The LCS is spiked after AVS extraction and before SEM digestion.

		Refer to Worksheet #15. 

		Re-prepare and analyze all associated samples.

		

		Accuracy/Bias

		



		MS/MSD

		One is performed for each batch of 20 samples. The MS is spiked after AVS extraction and before SEM digestion.

		Same as LCS and refer to Worksheet #15 for MS/MSD RPD. 

		Examine results of LCS. If both the LCS and MS/MSD are unacceptable, re-prepare and analyze the associated samples and QC, otherwise report and narrate.

		

		Precision/Accuracy/Bias

		



		Serial Dilution

		One is performed for each preparation batch with sample concentration(s) > 50x LOQ.

		The five-fold dilution result must agree within ± 10% of the original sample result.

		Qualify the results.

		

		Precision/Accuracy

		



		Post Digestion Spike

		One is performed when serial dilution fails or analyte concentration(s) in all samples < 50x LOD.

		The result must agree within ± 25% of expected result.

		Run all associate sample in the preparatory batch by method of standard additions or qualify results.

		

		Precision/Accuracy

		








[bookmark: _Toc358725435][bookmark: _Toc358725965]SAP Worksheet #28-30—Laboratory QC Samples

		Matrix: Sediment

Analytical Group: SEM Mercury

Analytical Method/SOP Reference: EPA 821_R-91-100 (SW-846 7470A)/MET-245.1/7470A



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One is performed for each batch of up to 20 samples. This blank carries through AVS extraction and SEM digestion and analysis.

		If measured sample result <10 times LOQ, No analytes detected > LOQ in the blank. If measured sample result ≥10 times LOQ, no analytes detected in the blank > 1/10 the amount measured in any sample. 

		Correct the problem; if acceptance limits still not met, reprep and reanalyze the method blank and all samples processed with the contaminated blank.

		Analyst/Laboratory Area Supervisor

		Contamination/Bias

		Same as Method/SOP QC Acceptance Limits.



		Digestion Blank

		One is performed for each batch of 20 samples. This blank does not undergo AVS extraction. It only undergoes SEM digestion and analysis.

		

		

		

		Contamination/Bias

		



		LCS

		One is performed for each batch of 20 samples. The LCS is spiked after AVS extraction and before SEM digestion.

		Refer to Worksheet #15. 

		Re-prepare and analyze all associated samples.

		

		Accuracy/Bias

		



		MS/MSD

		One is performed for each batch of 20 samples. The MS is spiked after AVS extraction and before SEM digestion.

		Same as LCS and refer to Worksheet #15 for MS/MSD RPD. 

		Examine results of LCS. If both the LCS and MS/MSD are unacceptable, re-prepare and analyze the associated samples and QC, otherwise report and narrate.

		

		Precision/Accuracy/Bias

		








[bookmark: _Toc358725436][bookmark: _Toc358725966]SAP Worksheet #28-31—Laboratory QC Samples

		Matrix: Sediment

Analytical Group: AVS

Analytical Method/SOP Reference: EPA 821_R-91-100/GEN-AVSSEM



		QC Sample

		Frequency/Number

		Method/SOP QC Acceptance Limits

		CA

		Person(s) Responsible for CA

		DQI

		MPC



		Method Blank

		One is performed for each batch of up to 20 samples.

		If measured sample result <10 times LOQ, No analytes detected > LOQ in the blank. If measured sample result ≥10 times LOQ, no analytes detected in the blank > 1/10 the amount measured in any sample. 

		Correct the problem; if acceptance limits still not met, reprep and reanalyze the method blank and all samples processed with the contaminated blank.

		Analyst/Laboratory Area Supervisor

		Contamination/Bias

		Same as Method/SOP QC Acceptance Limits.



		LCS

		

		Refer to Worksheet #15.

		Re-prepare and analyze all associated samples.

		

		Accuracy/Bias

		



		Duplicate

		

		≤30 RPD

		Note outlier in case narrative

		

		Precision

		



		MS

		

		Same as LCS and refer to Worksheet #15 for MS/MSD RPD. 

		Examine results of LCS. If both the LCS and MS are unacceptable, re-prepare and analyze the associated samples and QC, otherwise report and narrate.

		

		Accuracy/Bias
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[bookmark: _Toc358725437][bookmark: _Toc358725967][bookmark: _Toc184004817]SAP Worksheet #29—Project Documents and Records Table

		Sample Collection Documents and Records

		Onsite Analysis Documents 
and Records

		Offsite Analysis Documents 
and Records1

		Data Assessment Documents 
and Records

		Other



		· Field Notebooks

· Chain-of-Custody Records

· Air Bills

· Custody Seals

· CA Forms

· Electronic Data Deliverables

· ID of QC Samples

· Meteorological Data from Field (Logging daily weather)

· Sampling Instrument Calibration Logs

· Sampling Locations and Sampling Plan

· Sampling Notes and Drilling Logs

		· No onsite analysis will take place other than visual inspection of test pit excavations and collecting water quality parameters. These readings will be recorded in field logbooks as they are collected.

		· Sample Receipt, Chain-of-
Custody, and Tracking Records

· Standard Traceability Logs

· Equipment Calibration Logs

· Sample Prep Logs

· Run Logs

· Equipment Maintenance, Testing, and Inspection Logs

· CA Forms

· Reported Field Sample Results

· Reported Result for Standards, QC Checks, and QC Samples

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

· Data Package Completeness Checklists

· Sample disposal records

· Extraction/Cleanup Records

· Raw Data (stored on disk)

		· Fixed Laboratory Audit Checklists

· Data Validation Reports

· CA Forms

· Laboratory QA Plan

· Method Detection Limit (MDL) Study Information

		





Note: 

1	Offsite documents except for analytical laboratory data are archived with Iron Mountain Inc. which is headquartered at 745 Atlantic Avenue, Boston, MA 02111. Analytical laboratory data are archived with the Federal Records Center.
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[bookmark: _Toc358725438][bookmark: _Toc358725968]SAP Worksheet #30—Analytical Services Table

		Matrix

		Analytical Group

		Sample Locations/ID Number

		Analytical Method

		Data Package Turnaround Time

		Laboratory/Organization

		Backup Laboratory/Organization 1



		Surface Soil, Subsurface Soil, and/or Sediment

		TCL VOCs

		Refer to Worksheet #18 and #20

		SW-846 8260B

		28 calendar days 2

		ENCO Laboratories
10775 Central Port Drive
Orlando, FL 32824

Marcia Colon - (407) 826-5314

		TBD



		

		Select VOCs

		

		

		

		

		



		

		TCL SVOCs

		

		SW-846 8270D full scan and SIM

		

		

		



		

		Select SVOCs (PAHs)

		

		SW-846 8270D SIM

		

		

		



		

		Pesticides

		

		SW-846 8081B

		

		

		



		

		PCBs

		

		SW-846 8082A

		

		

		



		

		TAL Metals

		

		SW-846 6010C, SW-846 7471B

		

		

		



		

		Select Metals

		

		

		

		

		



		

		Cyanide

		

		SW-846 9014

		

		

		



		

		pH

		

		SW-846 9045D

		

		

		



		

		TOC

		

		Walkley-Black

		

		

		



		

		Explosives

		

		SW-846 8330B

		

		Empirical Laboratories
621 Mainstream Drive; Suite 270
Nashville, TN 37228

Brian Richards - (615) 345-1115

		



		

		Select Explosives

		

		

		

		

		



		

		Perchlorate

		

		SW-846 6850

		

		

		



		

		AVS/SEM

		

		EPA 821_R-91-100

		

		ALS Laboratories
1565 Jefferson Road, 
Building 300, Suite 360
Rochester, NY 14623

Deb Patton - 585-672-7473

		



		

		Geotechnical

		

		ASTM D7236, ASTM D2434

		

		Kemron Environmental Services, Inc.
1359 Ellsworth Ind Blvd NW # A  
Atlanta, GA 30318

Tommy Jordan - 404-516-3172

		



		

		Grain-size

		

		ASTM D422 sieve and/or hydrometer

		

		

		



		Groundwater and/or
Surface Water

		TCL VOCs

		

		SW-846 8260B

		

		ENCO Laboratories

		



		

		Select VOCs

		

		

		

		

		



		

		1,4-dioxane

		

		SW-846 8260B SIM

		

		

		



		

		TCL SVOCs

		

		SW-846 8270D full scan and SIM

		

		

		



		

		Pesticides

		

		SW-846 8081B

		

		

		



		

		PCBs

		

		SW-846 8082A

		

		

		



		

		Total and Dissolved TAL Metals and/or Mercury

		

		SW-846 6020A, SW-846 7470A

		

		

		



		

		Total and Dissolved Select Metals and/or Mercury

		

		

		

		

		



		

		Wet Chemistry

		

		SM2320B, SW-846 9060A, EPA 300.0, SM4500-S2-E (18th Ed.), RSK-175, EPA 130.2
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SAP Worksheet #30—Analytical Services Table (continued)

		Matrix

		Analytical Group

		Sample Locations/ID Number

		Analytical Method

		Data Package Turnaround Time

		Laboratory/Organization

		Backup Laboratory/Organization



		Groundwater and/or
Surface Water

		Explosives

		Refer to Worksheets #18 and #20

		SW-846 8330B

		28 calendar days 2

		Empirical Laboratories

		TBD



		

		Select Explosives

		

		

		

		

		



		

		Total & Amenable Cyanide

		

		SW-846 9012

		

		ALS Laboratories

		



		

		Ferrous Iron

		

		Hach Test Kit

		

		FTL/CH2M HILL

		



		

		Microbial 

		

		Laboratory Method - qPCR

		

		Microbial Insights
2340 Stock Creek Blvd.
Rockford, TN 37853

Anita Biernacki - (865) 573-8188

		





[bookmark: _Toc229976803][bookmark: _Toc235454694][bookmark: _Toc296017519]Notes:

1 	A backup laboratory has not been identified. If circumstances render the subcontracted laboratory unable to perform analytical services, another laboratory will be identified at that time.
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2 	Turnaround time for DPT groundwater results will be 7 calendar days for Form 1 results, and 28 calendar days for Level 4 deliverables.

[bookmark: _Toc358725439][bookmark: _Toc358725969]SAP Worksheet #31—Planned Project Assessments Table

		Assessment Type

		Frequency

		Internal or External

		Organization Performing Assessment

		Person Responsible for Performing Assessment

		Person Responsible for Responding to Assessment Findings

		Person Responsible for Identifying and Implementing CA

		Person Responsible for Monitoring Effectiveness of CA



		Field QA and H&S Audit (if needed)

		Once

		Internal

		CH2M HILL 

		Stephen Brand

		FTL and Field Staff

		Stephen Brand

		Brett Doerr

Howard Gordon



		Third-party Laboratory Technical Systems Audit

		Laboratory must have a current accreditation from the DoD ELAP that will identify the period of performance and scope of analytical methods. The laboratory must be re-evaluated before expiration of period of performance

		External

		Third-party Accrediting Body 

		Third-party Accrediting Body (TBD)

		Respective Laboratory QAO

		Respective Laboratory QAO

		Anita Dodson, Program Chemist, CH2M HILL 
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[bookmark: _Toc358725440][bookmark: _Toc358725970]SAP Worksheet #32-1—Assessment Findings and Corrective Action Responses

		Assessment Type

		Nature of Deficiencies Documentation

		Individual(s) Notified of Findings

		Timeframe of Notification

		Nature of CA Response Documentation

		Individual(s) Receiving CA Response

		Timeframe for Response



		Field QA and H&S Audit (if needed)

		Checklist and Written Audit Report

		Kristin Brickman/

CH2M HILL, PM

		Within 1 week of audit

		Memorandum

		Brian Wachter/FTL/CH2M HILL 

Doug Bitterman

AQM/CH2M HILL 

		Within 1 week of receipt of CA Form



		Onsite Laboratory Technical Systems Audit

		Written audit report from DoD Laboratory Accrediting Body

		Respective Laboratory QAO 

		Within 2 months of audit

		Memorandum

		DoD Laboratory Accrediting Body (TBD)

		Within 2 months of receipt of initial notification
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[bookmark: _Toc358725441][bookmark: _Toc358725971][bookmark: _Toc179875970]SAP Worksheet #32-2—Laboratory Corrective Action Form

Person initiating CA: 		Date: 	

Description of problem and when identified:  	

	

	

	

	

Cause of problem, if known or suspected: 	

	

	

	

	

	

Sequence of CA: (including date implemented, action planned and personnel/data affected) 

	

	

	

	

	

	

	

CA implemented by: 		Date: 	

CA initially approved by: 		Date: 	

Follow-up date:  	

Final CA approved by:		Date: 	

Information copies to:

Anita Dodson, CH2M HILL Navy CLEAN Program Chemist
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[bookmark: _Toc358725442][bookmark: _Toc358725972]SAP Worksheet #32-2—Field Performance Audit Checklist

Project Responsibilities

Project No.: 		Date: 	

Project Location: 		Signature: 	

Team Members:

Yes 	No 	1)	Is the approved work plan being followed?

Comments 	

	

Yes 	No 	2)	Was a briefing held for project participants?

Comments 	

	

Yes 	No 	3)	Were additional instructions given to project participants?

Comments 	

	

Sample Collection

Yes 	No 	1)	Is there a written list of sampling locations and descriptions?

Comments 	

	

Yes 	No 	2)	Are samples collected as stated in the Master SOPs?

Comments 	

	

Yes 	No 	3)	Are samples collected in the type of containers specified in the work plan?

Comments 	

	

Yes 	No 	4)	Are samples preserved as specified in the work plan?

Comments 	

	

Yes 	No 	5)	Are the number, frequency, and type of samples collected as specified in the work 

plan?

Comments 		
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SAP Worksheet #32-2—Field Performance Audit Checklist (continued)

Yes 	No 	6)	Are QA checks performed as specified in the work plan?

Comments 	

	

Yes 	No 	7)	Are photographs taken and documented?

Comments 	

	

Document Control

Yes 	No 	1)	Have any accountable documents been lost?

Comments 	

	

Yes 	No 	2)	Have any accountable documents been voided?

Comments 	

	

Yes 	No 	3)	Have any accountable documents been disposed of?

Comments 	

	

Yes 	No 	4)	Are the samples identified with sample tags?

Comments 	

	

Yes 	No 	5)	Are blank and duplicate samples properly identified?

Comments 	

	

Yes 	No 	6)	Are samples listed on a chain-of-custody record?

Comments 	

	

Yes 	No 	7)	Is chain-of-custody documented and maintained?

Comments 	

	



Sampling and Analysis Plan – site 6 DATA GAP investigation, yorktown, virginia

Revision No: 0

August 2013

page 216



[bookmark: _Toc283757474][bookmark: _Toc302840597][bookmark: _Toc333584188]

[bookmark: _Toc358725443][bookmark: _Toc358725973]SAP Worksheet #33—Quality Assurance Management Reports Table

		Type of Report

		Frequency
(daily, weekly monthly, quarterly, annually, etc.)

		Projected Delivery Date(s)

		Person(s) Responsible for Report Preparation
(title and organizational affiliation)

		Report Recipient(s)
(title and organizational affiliation)



		Data Gap Investigation Report 

		Once 

		Following completion of all field activities, laboratory analysis, and data validation

		Kristin Brickman, PM, CH2M HILL

		Stakeholders, see Worksheet #4





Notes:

The Data Gap Investigation Report will address the following:

	Summary of project QA/QC requirements and procedures

	Conformance of project to UFP-SAP requirements and procedures

	Status of project schedule

	Deviations from the UFP-SAP and approved amendments that were made

	Results of data review activities (how much usable data was generated)

	CAs if needed and their effectiveness

	Data usability with regards to: precision, accuracy, representativeness, completeness, comparability, and sensitivity

	Limitations on data use
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		[bookmark: _Toc358725444][bookmark: _Toc358725974]SAP Worksheets #34-36—Data Verification and Validation (Steps I and IIa/IIb) Process Table



		Data Review Input

		Description

		Responsible for Verification/Validation

		Step I / IIa / IIb1

		Internal/ External2



		Field Notebooks

		Field notebooks will be reviewed internally and placed into the project file for archival at project closeout.

		FTL/CH2M HILL

		Step I

		Internal



		Chains of Custody and Shipping Forms

		Chain-of-custody forms and shipping documentation will be reviewed internally upon their completion and verified against the packed sample coolers they represent. The shipper's signature on the chain-of-custody will be initialed by the reviewer, a copy of the chains-of-custody retained in the site file, and the original and remaining copies taped inside the cooler for shipment. Chains-of-custody will also be reviewed for adherence to the SAP by the Project Chemist. Discrepancies will be addressed in e-mail correspondence and/or correction memoranda sent to the laboratory and kept in the project files.

		FTL/CH2M HILL

Project Chemist /CH2M HILL

		Step I

		Internal & External



		Sample Condition upon Receipt

		Any discrepancies, missing, or broken containers will be communicated to the Project Chemist in the form of laboratory logins. 

		Project Chemist /CH2M HILL

		Step I

		External



		Documentation of Laboratory Method Deviations

		Laboratory Method Deviations will be discussed and approved by the Project Chemist. Documentation will be incorporated into the case narrative which becomes part of the final hardcopy data package.

		Project Chemist /CH2M HILL

		Step I

		External



		Electronic Data Deliverables

		Electronic Data Deliverables will be compared against hardcopy laboratory results (10 percent check). Discrepancies will be addressed with revised deliverables from the laboratory.

		Project Chemist /CH2M HILL

		Step I

		External



		Case Narrative

		Case narratives will be reviewed by the Data Validator during the data validation process. This is verification that they were generated and applicable to the data packages. 

		Data Validator /CH2M HILL

		Step I

Step I

		External



		Laboratory Data

		All laboratory data packages will be verified internally by the laboratory performing the work for completeness and technical accuracy prior to submittal.

		Respective Laboratory QAO

		Step I

		Internal



		Laboratory Data

		The data will be verified for completeness by the Project Chemist. Deficiencies will be addressed in revised laboratory deliverables, or when that is not possible, in e-mail correspondence with the PM and/or a correction memorandum kept in the project files.

		Project Chemist /CH2M HILL

		Step I

		External



		Audit Reports

		Upon report completion, a copy of all audit reports will be placed in the site file. If CAs are required, a copy of the documented CA taken will be attached to the appropriate audit report in the QA site file. Periodically, and at the completion of site work, site file audit reports and CA forms will be reviewed internally to ensure that all appropriate CAs have been taken and that CA reports are attached. If CAs have not been taken, the site manager will be notified to ensure action is taken.

		PM/CH2M HILL

Project Chemist /CH2M HILL

		Step I

		Internal



		CA Reports

		CA reports will be reviewed by the Project Chemist or PM and placed into the project file for archival at project closeout.

		PM/CH2M HILL

Project Chemist /CH2M HILL

		Step I

		External








		SAP Worksheets #34-36—Data Verification and Validation (Steps I and IIa/IIb) Process Table (continued)



		Data Review Input

		Description

		Responsible for Verification/Validation

		Step I / IIa / IIb1

		Internal/ External2



		Laboratory Methods

		Ensure the laboratory analyzed samples using the correct methods. Method discrepancies will be documented in correspondence with the PM.

		Project Chemist /CH2M HILL

		Step IIa

		External



		TCL and TAL

		Ensure the laboratory reported all analytes from each analysis group. Discrepancies will be addressed in revised laboratory deliverables, or when that is not possible, in e-mail correspondence with the PM.

		Project Chemist /CH2M HILL

		Step IIa

		External



		RLs

		Ensure the laboratory met the project-designated QLs. If QLs were not met, the reason will be determined and documented.

		Project Chemist /CH2M HILL

		Step IIb

		External



		Field SOPs

		Ensure that all field SOPs were followed.

		FTL/CH2M HILL

		Step IIa

		Internal



		Laboratory SOPs

		Ensure that approved analytical laboratory SOPs were followed.

		Respective Laboratory QAO

		Step IIa

		Internal



		Raw Data

		10 percent review of raw data to confirm laboratory calculations. Discrepancies will be addressed with revised laboratory deliverables.

		Data Validator /CH2M HILL

		Step IIa

		External



		Onsite Screening

		All non-analytical field data will be reviewed against SAP requirements for completeness and accuracy based on the field calibration records.

		FTL/CH2M HILL

		Step IIb

		Internal



		Documentation of Method QC Results

		Establish that all required QC samples were run. Discrepancies will be documented in the data validation report.

		Data Validator /CH2M HILL

		Step IIa

		External



		Documentation of Field QC Sample Results

		Establish that all required QC samples were run. Discrepancies will be documented in correspondence with the PM.

		Project Chemist /CH2M HILL

		Step IIb

		Internal



		DoD ELAP Evaluation

		Ensure that each laboratory is DoD ELAP Certified for the analyses they are to perform. Ensure evaluation timeframe does not expire. If DoD ELAP certification expires and is not extended, a backup laboratory will be identified.

		Project Chemist /CH2M HILL

		Step IIa

		External



		Analytical data for VOCs, 1,4-dioxane, SVOCs, Pesticides, PCBs, Metals (total and dissolved), Cyanide, Explosives, and Perchlorate in all matrixes analyzed, e.g. groundwater, surface water, surface soil, subsurface soil, or sediment.

		Analytical methods and laboratory SOPs as presented in this SAP will be used to evaluate compliance against QA/QC criteria. Should adherence to QA/QC criteria yield deficiencies, data may be qualified. The data qualifiers used are those presented in Region III Modifications to the National Functional Guidelines for Organic Data Review (USEPA, 1994) and in Region III Modifications to the Laboratory Data Validation Guidelines for Inorganic Data Review (USEPA, 1993). The criteria in National Functional Guidelines (NFGs) may not be used for data validation; however, the validator may take validation guidance from the NFGs, and the specific qualifiers listed therein may be applied to data should non-conformances against the QA/QC criteria as presented in this SAP be identified.

		Data Validator /CH2M HILL

		Step IIa and IIb

		External








		SAP Worksheets #34-36—Data Verification and Validation (Steps I and IIa/IIb) Process Table (continued)



		Data Review Input

		Description

		Responsible for Verification/Validation

		Step I / IIa / IIb1

		Internal/ External2



		Analytical data for wet chemistry, AVS/SEM, grain-size, geotechnical, or microbial in all matrixes analyzed, e.g. groundwater, surface water, surface soil, subsurface soil or sediment.

		Wet chemistry, AVS/SEM, grain-size, geotechnical, and microbial analytical data will not undergo third-party data validation, but are subject to all other previously detailed data review protocols.

		N/A

		Step IIa and IIb

		N/A



		Notes:

   1 Verification (Step I) is a completeness check that is performed before the data review process continues in order to determine whether the required information (complete data package) is available for further review. 

  Validation (Step IIa) is a review that the data generated is in compliance with analytical methods, procedures, and contracts.

  Validation (Step IIb) is a comparison of generated data against MPC in the SAP (both sampling and analytical). 

2 Internal or external is in relation to the data generator. 
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SAP Worksheet #37—Usability Assessment

Summarize the usability assessment process and all procedures, including interim steps and any statistics, equations, and computer algorithms that will be used:

· Non-detected site contaminants will be evaluated to ensure that Project QLs in Worksheet #15 were achieved. If Project QLs were achieved and the verification and validation steps yielded acceptable data, then the data are considered usable. If Project QLs were not achieved, then the reason will be investigated and documented, and the impact on data usability will be discussed in the usability assessment or elsewhere in the resulting document.

· During verification and validation steps, data may be qualified as estimated with the following qualifiers: J, UJ, K, L, or UL. These qualifiers represent minor QC deficiencies which will not affect the usability of the data. When major QC deficiencies are encountered, data will be qualified with an R and in most cases are not considered usable for project decisions. 

· J- Analyte present. Reported value is estimated and may or may not be accurate or precise

· UJ- Analyte not detected. Reported non-detect value (LOD) may be inaccurate or imprecise

· K- Analyte present. Reported value is estimated and may be biased high. Actual value is expected to be lower

· L- Analyte present. Reported value is estimated and may be biased low. Actual value is expected to be higher

· UL- Analyte not detected. QL is probably higher.

· R- Rejected result. Result is not usable.

· Additional qualifiers that may be given by the validator include B, N, NJ, and U:

· B- Not detected more than 5 times than that in an associated blank (10 times for common laboratory contaminants in VOCs)

· N- Tentative ID. Consider Present. Special methods may be needed to confirm its presence or absence in future sampling efforts

· NJ- Qualitative ID questionable due to poor resolution. Presumptively present at approximate quantity

· U- Not Detected

· For statistical comparison, non-detect values will be represented by a concentration equal to one-half the sample RL. For duplicate sample results, the greater of values will be used for project decisions.

· Analytical data will be checked to ensure the values and any qualifiers are appropriately transferred to the electronic database. These checks include comparison of hardcopy data and qualifiers to the electronic data deliverable. Once the data have been uploaded into the electronic database, another check will be performed to ensure all results were loaded accurately.

· Field and laboratory precision will be assessed as RPD between the two results.

Deviations from the SAP will be reviewed to assess whether CA is warranted and to assess impacts to achievement of project objectives.

Identify the personnel responsible for performing the usability assessment. 

· The PM, Project Chemist, and other team members will be responsible for compiling the data. The data will then be presented to the Partnering Team who, as a whole, will evaluate the data usability according to project objectives.
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Figure 17
Proposed Test Pit, Soil, and Groundwater Sample Locations
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Figure 18
Proposed Surface Water and Sediment Sample Locations
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Naval Weapons Station, Yorktown
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Soil

		TABLE B-1

		Ecological Screening Values (ESVs) for Soil



		Analytical Group		Chemical		ESV		Units		Reference		Comments

		Explosives		1,3,5-Trinitrobenzene		NSV		--		--

		Explosives		1,3-Dinitrobenzene		NSV		--		--

		Explosives		2,4,6-Trinitrotoluene		10,000		ug/kg		Talmage et al. 1999		Plant

		Explosives		2,4-Dinitrotoluene		11,000		ug/kg		NRCC 2006		Plant/Invertebrate

		Explosives		2,6-Dinitrotoluene		8,500		ug/kg		NRCC 2006		Plant/Invertebrate

		Explosives		2-Amino-4,6-dinitrotoluene		80,000		ug/kg		Talmage et al. 1999		Plant

		Explosives		2-Nitrotoluene		NSV		--		--

		Explosives		3,5-Dinitroaniline		NSV		--		--

		Explosives		3-Nitrotoluene		NSV		--		--

		Explosives		4-Amino-2,6-dinitrotoluene		80,000		ug/kg		2-Amino-4,6-dinitrotoluene		Plant

		Explosives		4-Nitrotoluene		NSV		--		--

		Explosives		HMX		10,000		ug/kg		Talmage et al. 1999		Invertebrate

		Explosives		Nitrobenzene		2,260		ug/kg		Efroymson et al. 1997b		Invertebrate LC50 of 226,000; UF of 100

		Explosives		Nitroglycerine		NSV		--		--

		Explosives		Nitroguanidine		NSV		--		--

		Explosives		Perchlorate		1,000		ug/kg		USEPA 2002		Invertebrate

		Explosives		PETN		NSV		--		--

		Explosives		RDX		10,000		ug/kg		Talmage et al. 1999		Invertebrate

		Explosives		Tetryl		10,000		ug/kg		Talmage et al. 1999		Plant

		Inorganics		Aluminum		pH < 5.5		--		USEPA 2003a		Eco-SSL

		Inorganics		Antimony		78.0		mg/kg		USEPA 2005a		Eco-SSL - Invertebrate

		Inorganics		Arsenic		18.0		mg/kg		USEPA 2005b		Eco-SSL - Plant

		Inorganics		Barium		330		mg/kg		USEPA 2005c		Eco-SSL - Invertebrate

		Inorganics		Beryllium		40.0		mg/kg		USEPA 2005d		Eco-SSL - Invertebrate

		Inorganics		Cadmium		32.0		mg/kg		USEPA 2005e		Eco-SSL - Plant

		Inorganics		Calcium		NSV		--		--

		Inorganics		Chromium		64.0		mg/kg		CCME 2007		Soil Quality Guideline

		Inorganics		Cobalt		13.0		mg/kg		USEPA 2005f		Eco-SSL - Plant

		Inorganics		Copper		70.0		mg/kg		USEPA 2007a		Eco-SSL - Plant

		Inorganics		Cyanide		15.8		mg/kg		MHSPE 2000		Geomean of target/intervention - complex

		Inorganics		Iron		5 < pH > 8		--		USEPA 2003b		Eco-SSL

		Inorganics		Lead		120		mg/kg		USEPA 2005g		Eco-SSL - Plant

		Inorganics		Magnesium		NSV		--		--

		Inorganics		Manganese		220		mg/kg		USEPA 2007b		Eco-SSL - Plant

		Inorganics		Mercury		0.10		mg/kg		Efroymson et al. 1997b		Invertebrate

		Inorganics		Nickel		38.0		mg/kg		USEPA 2007c		Eco-SSL - Plant

		Inorganics		Potassium		NSV		--		--

		Inorganics		Selenium		0.52		mg/kg		USEPA 2007d		Eco-SSL - Plant

		Inorganics		Silver		560		mg/kg		USEPA 2006a		Eco-SSL - Plant

		Inorganics		Sodium		NSV		--		--

		Inorganics		Thallium		1.00		mg/kg		Efroymson et al. 1997a		Plant

		Inorganics		Vanadium		130		mg/kg		CCME 2007		Soil Quality Guideline

		Inorganics		Zinc		120		mg/kg		USEPA 2007e		Eco-SSL - Invertebrate

		Pesticides		4,4'-DDD		583		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		Pesticides		4,4'-DDE		114		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		Pesticides		4,4'-DDT		100		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		Pesticides		Aldrin		3.63		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		Pesticides		alpha-BHC		226		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		Pesticides		alpha-Chlordane		11.0		ug/kg		MHSPE 2000		Geomean of target/intervention

		Pesticides		beta-BHC		342		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		Pesticides		delta-BHC		226		ug/kg		alpha-BHC

		Pesticides		Dieldrin		10.5		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		Pesticides		Endosulfan I		6.32		ug/kg		MHSPE 2000		Geomean of target/intervention

		Pesticides		Endosulfan II		6.32		ug/kg		MHSPE 2000		Geomean of target/intervention

		Pesticides		Endosulfan sulfate		6.32		ug/kg		Endosulfan

		Pesticides		Endrin		1.95		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		Pesticides		Endrin aldehyde		1.95		ug/kg		Endrin

		Pesticides		Endrin ketone		1.95		ug/kg		Endrin

		Pesticides		gamma-BHC (Lindane)		7.75		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		Pesticides		gamma-Chlordane		11.0		ug/kg		MHSPE 2000		Geomean of target/intervention

		Pesticides		Heptachlor		52.9		ug/kg		MHSPE 2000		Geomean of target/intervention

		Pesticides		Heptachlor epoxide		52.9		ug/kg		Heptachlor

		Pesticides		Methoxychlor		500		ug/kg		Beyer 1990		B value

		Pesticides		Toxaphene		500		ug/kg		Beyer 1990		B value

		PCBs		Aroclor-1016		8,000		ug/kg		Efroymson et al. 1997a		Lowest Plant EC50 (40,000); UF of 5

		PCBs		Aroclor-1221		8,000		ug/kg		Efroymson et al. 1997a		Lowest Plant EC50 (40,000); UF of 5

		PCBs		Aroclor-1232		8,000		ug/kg		Efroymson et al. 1997a		Lowest Plant EC50 (40,000); UF of 5

		PCBs		Aroclor-1242		8,000		ug/kg		Efroymson et al. 1997a		Lowest Plant EC50 (40,000); UF of 5

		PCBs		Aroclor-1248		8,000		ug/kg		Efroymson et al. 1997a		Lowest Plant EC50 (40,000); UF of 5

		PCBs		Aroclor-1254		8,000		ug/kg		Efroymson et al. 1997a		Lowest Plant EC50 (40,000); UF of 5

		PCBs		Aroclor-1260		8,000		ug/kg		Efroymson et al. 1997a		Lowest Plant EC50 (40,000); UF of 5

		PCBs		Aroclor-1262		8,000		ug/kg		Efroymson et al. 1997a		Lowest Plant EC50 (40,000); UF of 5

		PCBs		Aroclor-1268		8,000		ug/kg		Efroymson et al. 1997a		Lowest Plant EC50 (40,000); UF of 5

		SVOCs		1,1-Biphenyl		13,600		ug/kg		Efroymson et al. 1997a		Plant EC50 (68,000); UF of 5

		SVOCs		1,2,3-Trichlorobenzene		1,150		ug/kg		Efroymson et al. 1997b		Invertebrate LC50 of 115,000; UF of 100

		SVOCs		1,2,4-Trichlorobenzene		1,270		ug/kg		Efroymson et al. 1997b		Invertebrate LC50 of 127,000; UF of 100

		SVOCs		1,2,4,5-Tetrachlorobenzene		1,000		ug/kg		Beyer 1990		B value

		SVOCs		1,2-Dichlorobenzene		1,000		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		SVOCs		1,3-Dichlorobenzene		1,000		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		SVOCs		1,4-Dichlorobenzene		1,280		ug/kg		Efroymson et al. 1997b		Invertebrate LC50 of 128,000; UF of 100

		SVOCs		2,2'-Oxybis(1-chloropropane)		NSV		--		--

		SVOCs		2,3,4,6-Tetrachlorophenol		500		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		SVOCs		2,4,5-Trichlorophenol		1,350		ug/kg		Efroymson et al. 1997a		Plant NOEC

		SVOCs		2,4,6-Trichlorophenol		580		ug/kg		Efroymson et al. 1997b		Invertebrate LC50 of 58,000; UF of 100

		SVOCs		2,4-Dichlorophenol		500		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		SVOCs		2,4-Dimethylphenol		1,000		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		SVOCs		2,4-Dinitrophenol		20,000		ug/kg		Efroymson et al. 1997a		Plant NOEC

		SVOCs		2,4-Dinitrotoluene		11,000		ug/kg		NRCC 2006		Plant/Invertebrate

		SVOCs		2,6-Dinitrotoluene		8,500		ug/kg		NRCC 2006		Plant/Invertebrate

		SVOCs		2-Chloronaphthalene		LMW PAH		--		--

		SVOCs		2-Chlorophenol		500		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		SVOCs		2-Methylnaphthalene		LMW PAH		--		--

		SVOCs		2-Methylphenol		1,000		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		SVOCs		2-Nitroaniline		NSV		--		--

		SVOCs		2-Nitrophenol		1,000		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		SVOCs		3- and 4-Methylphenol		1,000		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		SVOCs		3,3'-Dichlorobenzidine		NSV		--		--

		SVOCs		3-Nitroaniline		NSV		--		--

		SVOCs		4,6-Dinitro-2-methylphenol		1,000		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		SVOCs		4-Bromophenyl-phenylether		NSV		--		--

		SVOCs		4-Chloro-3-methylphenol		500		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		SVOCs		4-Chloroaniline		500		ug/kg		MHSPE 2000		Geomean of target/intervention

		SVOCs		4-Chlorophenyl-phenylether		NSV		--		--

		SVOCs		4-Methylphenol		1,000		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		SVOCs		4-Nitroaniline		NSV		--		--

		SVOCs		4-Nitrophenol		380		ug/kg		Efroymson et al. 1997b		Invertebrate LC50 of 38,000; UF of 100

		SVOCs		Acenaphthene		LMW PAH		--		--

		SVOCs		Acenaphthylene		LMW PAH		--		--

		SVOCs		Acetophenone		NSV		--		--

		SVOCs		Anthracene		LMW PAH		--		--

		SVOCs		Atrazine		11.9		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		SVOCs		Benzaldehyde		NSV		--		--

		SVOCs		Benzo(a)anthracene		HMW PAH		--		--

		SVOCs		Benzo(a)pyrene		HMW PAH		--		--

		SVOCs		Benzo(b)fluoranthene		HMW PAH		--		--

		SVOCs		Benzo(g,h,i)perylene		HMW PAH		--		--

		SVOCs		Benzo(k)fluoranthene		HMW PAH		--		--

		SVOCs		Benzoic acid		NSV		--		--

		SVOCs		Benzyl alcohol		NSV		--		--

		SVOCs		bis(2-Chloroethoxy)methane		NSV		--		--

		SVOCs		bis(2-Chloroethyl)ether		NSV		--		--

		SVOCs		bis(2-Chloroisopropyl)ether		NSV		--		--

		SVOCs		bis(2-Ethylhexyl)phthalate		30,000		ug/kg		CCME 2007		Plant; IRC

		SVOCs		Butylbenzylphthalate		30,000		ug/kg		CCME 2007		Plant; IRC

		SVOCs		Caprolactam		NSV		--		--

		SVOCs		Carbazole		NSV		--		--

		SVOCs		Chrysene		HMW PAH		--		--

		SVOCs		Dibenz(a,h)anthracene		HMW PAH		--		--

		SVOCs		Dibenzofuran		NSV		--		--

		SVOCs		Diethylphthalate		26,800		ug/kg		Efroymson et al. 1997a		Plant EC50 (134,000); UF of 5

		SVOCs		Dimethyl phthalate		10,640		ug/kg		Efroymson et al. 1997b		Invertebrate LC50 of 1,064,000; UF of 100

		SVOCs		Di-n-butylphthalate		40,000		ug/kg		Efroymson et al. 1997a		Plant LOEC (200,000); UF of 5

		SVOCs		Di-n-octylphthalate		30,000		ug/kg		CCME 2007		Plant; IRC

		SVOCs		Fluoranthene		LMW PAH		--		--

		SVOCs		Fluorene		LMW PAH		--		--

		SVOCs		Hexachlorobenzene		1,000		ug/kg		Beyer 1990		B value

		SVOCs		Hexachlorobutadiene		NSV		--		--

		SVOCs		Hexachlorocyclopentadiene		2,000		ug/kg		Efroymson et al. 1997a		Plant LOEC (10,000); UF of 5

		SVOCs		Hexachloroethane		NSV		--		--

		SVOCs		Indeno(1,2,3-cd)pyrene		HMW PAH		--		--

		SVOCs		Isophorone		NSV		--		--

		SVOCs		Naphthalene		LMW PAH		--		--

		SVOCs		Nitrobenzene		2,260		ug/kg		Efroymson et al. 1997b		Invertebrate LC50 of 226,000; UF of 100

		SVOCs		n-Nitroso-di-n-propylamine		NSV		--		--

		SVOCs		n-Nitrosodiphenylamine		1,090		ug/kg		Efroymson et al. 1997b		Invertebrate LC50 of 109,000; UF of 100

		SVOCs		PAH (HMW)		18,000		ug/kg		USEPA 2007f		Eco-SSL - Invertebrate

		SVOCs		PAH (LMW)		29,000		ug/kg		USEPA 2007f		Eco-SSL - Invertebrate

		SVOCs		Pentachlorophenol		5,000		ug/kg		USEPA 2007g		Eco-SSL - Plant

		SVOCs		Phenanthrene		LMW PAH		--		--

		SVOCs		Phenol		1,880		ug/kg		Efroymson et al. 1997b		Invertebrate LC50 of 188,000; UF of 100

		SVOCs		Pyrene		HMW PAH		--		--

		VOCs		1,1,1-Trichloroethane		1,025		ug/kg		MHSPE 2000		Geomean of target/intervention

		VOCs		1,1,2,2-Tetrachloroethane		5,000		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		VOCs		1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)		NSV		--		--

		VOCs		1,1,2-Trichloroethane		2,000		ug/kg		MHSPE 2000		Geomean of target/intervention

		VOCs		1,1-Dichloroethane		548		ug/kg		MHSPE 2000		Geomean of target/intervention

		VOCs		1,1-Dichloroethene		173		ug/kg		MHSPE 2000		Geomean of target/intervention

		VOCs		1,2,3-Trichlorobenzene		1,150		ug/kg		Efroymson et al. 1997b		Invertebrate LC50 of 115,000; UF of 100

		VOCs		1,2,4-Trichlorobenzene		1,270		ug/kg		Efroymson et al. 1997b		Invertebrate LC50 of 127,000; UF of 100

		VOCs		1,2-Dibromo-3-chloropropane		NSV		--		--

		VOCs		1,2-Dibromoethane		300		ug/kg		CCME 2007		IRC

		VOCs		1,2-Dichlorobenzene		1,000		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		VOCs		1,2-Dichloroethane		2,190		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		VOCs		1,2-Dichloroethene (total)		447		ug/kg		MHSPE 2000		Geomean of target/intervention

		VOCs		1,2-Dichloropropane		38,800		ug/kg		Efroymson et al. 1997b		Invertebrate LC50 of 3,880,000; UF of 100

		VOCs		1,3-Dichlorobenzene		1,000		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		VOCs		1,4-Dichlorobenzene		1,280		ug/kg		Efroymson et al. 1997b		Invertebrate LC50 of 128,000; UF of 100

		VOCs		1,4-Dioxane		2,050		ug/kg		USEPA 2003c

		VOCs		2-Butanone		NSV		--		--

		VOCs		2-Hexanone		NSV		--		--

		VOCs		4-Methyl-2-pentanone		NSV		--		--

		VOCs		Acetone		NSV		--		--

		VOCs		Benzene		1,140		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		VOCs		Bromochloromethane		NSV		--		--

		VOCs		Bromodichloromethane		NSV		--		--

		VOCs		Bromoform		300		ug/kg		CCME 2007		Plant; IRC

		VOCs		Bromomethane		NSV		--		--

		VOCs		Carbon disulfide		NSV		--		--

		VOCs		Carbon tetrachloride		3,400		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		VOCs		Chlorobenzene		2,400		ug/kg		Efroymson et al. 1997b		Invertebrate LC50 of 240,000; UF of 100

		VOCs		Chloroethane		5,000		ug/kg		CCME 2007		IRC

		VOCs		Chloroform		1,844		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		VOCs		Chloromethane		5,000		ug/kg		CCME 2007		IRC

		VOCs		cis-1,2-Dichloroethene		447		ug/kg		MHSPE 2000		Geomean of target/intervention

		VOCs		cis-1,3-Dichloropropene		5,000		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		VOCs		Cyclohexane		6,000		ug/kg		Beyer 1990		B value

		VOCs		Dibromochloromethane		NSV		--		--

		VOCs		Dichlorodifluoromethane(Freon-12)		NSV		--		--

		VOCs		Ethylbenzene		1,815		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		VOCs		Isopropylbenzene		NSV		--		--

		VOCs		m- and p-Xylene		1,300		ug/kg		Total xylenes

		VOCs		Methyl acetate		NSV		--		--

		VOCs		Methylcyclohexane		NSV		--		--

		VOCs		Methylene chloride		1,250		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		VOCs		Methyl-tert-butyl ether (MTBE)		NSV		--		--

		VOCs		o-Xylene		1,300		ug/kg		Total xylenes

		VOCs		Styrene		64,000		ug/kg		Efroymson et al. 1997a		Plant EC50 (320,000); UF of 5

		VOCs		Tetrachloroethene		179		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		VOCs		Toluene		40,000		ug/kg		Efroymson et al. 1997a		Plant EC50 (200,000); UF of 5

		VOCs		trans-1,2-Dichloroethene		447		ug/kg		MHSPE 2000		Geomean of target/intervention

		VOCs		trans-1,3-Dichloropropene		5,000		ug/kg		Beyer 1990; CCME 2007		B value; IRC

		VOCs		Trichloroethene		500		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		VOCs		Trichlorofluoromethane(Freon-11)		NSV		--		--

		VOCs		Vinyl chloride		412		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		VOCs		Xylene, total		1,300		ug/kg		MHSPE 2000; 2001		Geomean of target/SRC

		Other		Chromium (hexavalent)		0.40		mg/kg		CCME 2007		Soil Quality Guideline



		Notes: 

		1. The ESVs are for lower trophic level receptors (soil invertebrates and plants). However, bird and mammal Eco SSLs would also be considered during the food web exposure evaluation. 

		EC50 - Median Effective Concentration

		IRC - Interim Remediation Criteria (Residential/Parkland)				mg/kg - milligrams per kilogram

		LC50 - Median Lethal Concentration 				PCBs - Polychlorinated Biphenyls

		NOEC - No-Observed-Effect Concentration				SVOCs - Semi-Volatile Organic compounds

		NSV - No Screening Value				ug/kg - micrograms per kilogram

		SRC - Serious Risk Concentration				VOCs - Volatile Organic Compounds

		SSL - Soil Screening Level

		UF - Uncertainty Factor
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		TABLE B-2

		Ecological Screening Values (ESVs) for Freshwater Sediment



		Analytical Group		Chemical		Type		ESV		Units		TOC (%)		Reference		Comment

		Explosives		1,3,5-Trinitrobenzene		Freshwater		2.40		ug/kg		1		Talmage et al. 1999

		Explosives		1,3-Dinitrobenzene		Freshwater		6.70		ug/kg		1		Talmage et al. 1999

		Explosives		2,4,6-Trinitrotoluene		Freshwater		92.0		ug/kg		1		Talmage et al. 1999

		Explosives		2,4-Dinitrotoluene		Freshwater		41.6		ug/kg		1		USEPA 2006b

		Explosives		2,6-Dinitrotoluene		Freshwater		NSV		--				--

		Explosives		2-Amino-4,6-dinitrotoluene		Freshwater		13.2		ug/kg		1		NAVFAC 2007

		Explosives		2-Nitrotoluene		Freshwater		6,204		ug/kg		1		NAVFAC 2007

		Explosives		3,5-Dinitroaniline		Freshwater		NSV		--				--

		Explosives		3-Nitrotoluene		Freshwater		1,922		ug/kg		1		NAVFAC 2007

		Explosives		4-Amino-2,6-dinitrotoluene		Freshwater		23.2		ug/kg		1		NAVFAC 2007

		Explosives		4-Nitrotoluene		Freshwater		4,062		ug/kg		1		USEPA 2006b

		Explosives		HMX		Freshwater		4.74		ug/kg		1		Talmage et al. 1999

		Explosives		Nitrobenzene		Freshwater		1,779		ug/kg		1		NAVFAC 2007

		Explosives		Nitroglycerine		Freshwater		NSV		--				--

		Explosives		Nitroguanidine		Freshwater		NSV		--				--

		Explosives		Perchlorate		Freshwater		NSV		--				--

		Explosives		PETN		Freshwater		NSV		--				--

		Explosives		RDX		Freshwater		12.7		ug/kg		1		Talmage et al. 1999

		Explosives		Tetryl		Freshwater		NSV		--				--

		Inorganics		Aluminum		Freshwater		25,500		mg/kg				Buchman 2008		ARCS TEL

		Inorganics		Antimony		Freshwater		3.00		mg/kg				Buchman 2008		UET

		Inorganics		Arsenic		Freshwater		9.79		mg/kg				MacDonald et al. 2000a		TEC

		Inorganics		Barium		Freshwater		20.0		mg/kg				MacDonald et al. 2003		TEC

		Inorganics		Beryllium		Freshwater		NSV		--				--

		Inorganics		Cadmium		Freshwater		0.99		mg/kg				MacDonald et al. 2000a		TEC

		Inorganics		Calcium		Freshwater		NSV		--				--

		Inorganics		Chromium		Freshwater		43.4		mg/kg				MacDonald et al. 2000a		TEC

		Inorganics		Cobalt		Freshwater		50.0		mg/kg				Persuad et al. 1993		OWDG

		Inorganics		Copper		Freshwater		31.6		mg/kg				MacDonald et al. 2000a		TEC

		Inorganics		Cyanide		Freshwater		NSV		--				--

		Inorganics		Iron		Freshwater		20,000		mg/kg				Persuad et al. 1993		LEL

		Inorganics		Lead		Freshwater		35.8		mg/kg				MacDonald et al. 2000a		TEC

		Inorganics		Magnesium		Freshwater		NSV		--				--

		Inorganics		Manganese		Freshwater		460		mg/kg				Persuad et al. 1993		LEL

		Inorganics		Mercury		Freshwater		0.18		mg/kg				MacDonald et al. 2000a		TEC

		Inorganics		Nickel		Freshwater		22.7		mg/kg				MacDonald et al. 2000a		TEC

		Inorganics		Potassium		Freshwater		NSV		--				--

		Inorganics		Selenium		Freshwater		2.00		mg/kg				USEPA 2006b

		Inorganics		Silver		Freshwater		1.00		mg/kg				MacDonald et al. 2003		TEC

		Inorganics		Sodium		Freshwater		NSV		--				--

		Inorganics		Thallium		Freshwater		NSV		--				--

		Inorganics		Vanadium		Marine		57.0		mg/kg				Buchman 2008		AET

		Inorganics		Zinc		Freshwater		121		mg/kg				MacDonald et al. 2000a		TEC

		Pesticides		4,4'-DDD		Freshwater		4.88		ug/kg				MacDonald et al. 2000a		TEC

		Pesticides		4,4'-DDE		Freshwater		3.16		ug/kg				MacDonald et al. 2000a		TEC

		Pesticides		4,4'-DDT		Freshwater		4.16		ug/kg				MacDonald et al. 2000a		TEC

		Pesticides		Aldrin		Freshwater		2.00		ug/kg				Persuad et al. 1993		LEL

		Pesticides		alpha-BHC		Freshwater		6.00		ug/kg				Persuad et al. 1993		LEL

		Pesticides		alpha-Chlordane		Freshwater		3.24		ug/kg				MacDonald et al. 2000a		TEC

		Pesticides		beta-BHC		Freshwater		5.00		ug/kg				Persuad et al. 1993		LEL

		Pesticides		delta-BHC		Freshwater		3.00		ug/kg				Persuad et al. 1993		LEL

		Pesticides		Dieldrin		Freshwater		1.90		ug/kg				MacDonald et al. 2000a		TEC

		Pesticides		Endosulfan I		Freshwater		2.90		ug/kg		1		USEPA 1996

		Pesticides		Endosulfan II		Freshwater		14.0		ug/kg		1		USEPA 1996

		Pesticides		Endosulfan sulfate		Freshwater		5.40		ug/kg		1		USEPA 1996

		Pesticides		Endrin		Freshwater		2.22		ug/kg				MacDonald et al. 2000a		TEC

		Pesticides		Endrin aldehyde		Freshwater		2.22		ug/kg				Endrin

		Pesticides		Endrin ketone		Freshwater		2.22		ug/kg				Endrin

		Pesticides		gamma-BHC (Lindane)		Freshwater		2.37		ug/kg				MacDonald et al. 2000a		TEC

		Pesticides		gamma-Chlordane		Freshwater		3.24		ug/kg				MacDonald et al. 2000a		TEC

		Pesticides		Heptachlor		Freshwater		68.0		ug/kg		1		Jones et al. 1997

		Pesticides		Heptachlor epoxide		Freshwater		2.47		ug/kg				MacDonald et al. 2000a		TEC

		Pesticides		Methoxychlor		Freshwater		19.0		ug/kg		1		USEPA 1996

		Pesticides		Toxaphene		Freshwater		28.0		ug/kg		1		USEPA 1996

		PCBs		Aroclor-1016		Freshwater		59.8		ug/kg				MacDonald et al. 2000b		TEC

		PCBs		Aroclor-1221		Freshwater		59.8		ug/kg				MacDonald et al. 2000b		TEC

		PCBs		Aroclor-1232		Freshwater		59.8		ug/kg				MacDonald et al. 2000b		TEC

		PCBs		Aroclor-1242		Freshwater		59.8		ug/kg				MacDonald et al. 2000b		TEC

		PCBs		Aroclor-1248		Freshwater		59.8		ug/kg				MacDonald et al. 2000b		TEC

		PCBs		Aroclor-1254		Freshwater		59.8		ug/kg				MacDonald et al. 2000b		TEC

		PCBs		Aroclor-1260		Freshwater		59.8		ug/kg				MacDonald et al. 2000b		TEC

		PCBs		Aroclor-1262		Freshwater		59.8		ug/kg				MacDonald et al. 2000b		TEC

		PCBs		Aroclor-1268		Freshwater		59.8		ug/kg				MacDonald et al. 2000b		TEC

		SVOCs		1,1-Biphenyl		Freshwater		1,100		ug/kg		1		USEPA 1996

		SVOCs		1,2,3-Trichlorobenzene		Freshwater		858		ug/kg		1		USEPA 2006b

		SVOCs		1,2,4-Trichlorobenzene		Freshwater		9,200		ug/kg		1		USEPA 1996

		SVOCs		1,2,4,5-Tetrachlorobenzene		Freshwater		1,093		ug/kg		1		USEPA 2006b

		SVOCs		1,2-Dichlorobenzene		Freshwater		340		ug/kg		1		USEPA 1996

		SVOCs		1,3-Dichlorobenzene		Freshwater		1,700		ug/kg		1		USEPA 1996

		SVOCs		1,4-Dichlorobenzene		Freshwater		350		ug/kg		1		USEPA 1996

		SVOCs		2,2'-Oxybis(1-chloropropane)		Freshwater		NSV		--				--

		SVOCs		2,3,4,6-Tetrachlorophenol		Freshwater		284		ug/kg		1		USEPA 2006b

		SVOCs		2,4,5-Trichlorophenol		Freshwater		NSV		--				--

		SVOCs		2,4,6-Trichlorophenol		Freshwater		213		ug/kg		1		USEPA 2006b

		SVOCs		2,4-Dichlorophenol		Freshwater		117		ug/kg		1		USEPA 2006b

		SVOCs		2,4-Dimethylphenol		Freshwater		NSV		--				--

		SVOCs		2,4-Dinitrophenol		Freshwater		NSV		--				--

		SVOCs		2,4-Dinitrotoluene		Freshwater		41.6		ug/kg		1		USEPA 2006b

		SVOCs		2,6-Dinitrotoluene		Freshwater		NSV		--				--

		SVOCs		2-Chloronaphthalene		Freshwater		NSV		--				--

		SVOCs		2-Chlorophenol		Freshwater		31.2		ug/kg		1		USEPA 2006b

		SVOCs		2-Methylnaphthalene		Marine		70.0		ug/kg				Long et al. 1995		ER-L

		SVOCs		2-Methylphenol		Freshwater		NSV		--				--

		SVOCs		2-Nitroaniline		Freshwater		NSV		--				--

		SVOCs		2-Nitrophenol		Freshwater		NSV		--				--

		SVOCs		3- and 4-Methylphenol		Freshwater		NSV		--				--

		SVOCs		3,3'-Dichlorobenzidine		Freshwater		127		ug/kg		1		USEPA 2006b

		SVOCs		3-Nitroaniline		Freshwater		NSV		--				--

		SVOCs		4,6-Dinitro-2-methylphenol		Freshwater		NSV		--				--

		SVOCs		4-Bromophenyl-phenylether		Freshwater		1,300		ug/kg		1		USEPA 1996

		SVOCs		4-Chloro-3-methylphenol		Freshwater		NSV		--				--

		SVOCs		4-Chloroaniline		Freshwater		NSV		--				--

		SVOCs		4-Chlorophenyl-phenylether		Freshwater		NSV		--				--

		SVOCs		4-Methylphenol		Freshwater		NSV		--				--

		SVOCs		4-Nitroaniline		Freshwater		NSV		--				--

		SVOCs		4-Nitrophenol		Freshwater		NSV		--				--

		SVOCs		Acenaphthene		Freshwater		290		ug/kg				Buchman 2008		UET

		SVOCs		Acenaphthylene		Freshwater		160		ug/kg				Buchman 2008		UET

		SVOCs		Acetophenone		Freshwater		NSV		--				--

		SVOCs		Anthracene		Freshwater		57.2		ug/kg				MacDonald et al. 2000a		TEC

		SVOCs		Atrazine		Freshwater		6.62		ug/kg		1		USEPA 2006b

		SVOCs		Benzaldehyde		Freshwater		NSV		--				--

		SVOCs		Benzo(a)anthracene		Freshwater		108		ug/kg				MacDonald et al. 2000a		TEC

		SVOCs		Benzo(a)pyrene		Freshwater		150		ug/kg				MacDonald et al. 2000a		TEC

		SVOCs		Benzo(b)fluoranthene		Freshwater		240		ug/kg				Benzo(k)fluoanthene value

		SVOCs		Benzo(g,h,i)perylene		Freshwater		170		ug/kg				Persuad et al. 1993		LEL

		SVOCs		Benzo(k)fluoranthene		Freshwater		240		ug/kg				Persuad et al. 1993		LEL

		SVOCs		Benzoic acid		Freshwater		NSV		--				--

		SVOCs		Benzyl alcohol		Freshwater		NSV		--				--

		SVOCs		bis(2-Chloroethoxy)methane		Freshwater		NSV		--				--

		SVOCs		bis(2-Chloroethyl)ether		Freshwater		NSV		--				--

		SVOCs		bis(2-Chloroisopropyl)ether		Freshwater		NSV		--				--

		SVOCs		bis(2-Ethylhexyl)phthalate		Freshwater		750		ug/kg				Buchman 2008		UET

		SVOCs		Butylbenzylphthalate		Freshwater		11,000		ug/kg		1		USEPA 1996

		SVOCs		Caprolactam		Freshwater		NSV		--				--

		SVOCs		Carbazole		Freshwater		140		ug/kg				Cubbage et al. 1997		AET

		SVOCs		Chrysene		Freshwater		166		ug/kg				MacDonald et al. 2000a		TEC

		SVOCs		Dibenz(a,h)anthracene		Freshwater		33.0		ug/kg				MacDonald et al. 2000a		TEC

		SVOCs		Dibenzofuran		Freshwater		5,100		ug/kg				Buchman 2008		UET

		SVOCs		Diethylphthalate		Freshwater		630		ug/kg				MacDonald et al. 2003		TEC

		SVOCs		Dimethyl phthalate		Freshwater		NSV		--				--

		SVOCs		Di-n-butylphthalate		Freshwater		110		ug/kg				Buchman 2008		UET

		SVOCs		Di-n-octylphthalate		Freshwater		NSV		--				--

		SVOCs		Fluoranthene		Freshwater		423		ug/kg				MacDonald et al. 2000a		TEC

		SVOCs		Fluorene		Freshwater		77.4		ug/kg				MacDonald et al. 2000a		TEC

		SVOCs		Hexachlorobenzene		Freshwater		20.0		ug/kg				Persuad et al. 1993		LEL

		SVOCs		Hexachlorobutadiene		Freshwater		550		ug/kg		1		MacDonald et al. 2003

		SVOCs		Hexachlorocyclopentadiene		Freshwater		NSV		--				--

		SVOCs		Hexachloroethane		Freshwater		1,000		ug/kg		1		USEPA 1996

		SVOCs		Indeno(1,2,3-cd)pyrene		Freshwater		200		ug/kg				Persuad et al. 1993		LEL

		SVOCs		Isophorone		Freshwater		NSV		--				--

		SVOCs		Naphthalene		Freshwater		176		ug/kg				MacDonald et al. 2000a		TEC

		SVOCs		Nitrobenzene		Freshwater		1,779		ug/kg		1		NAVFAC 2007

		SVOCs		n-Nitroso-di-n-propylamine		Freshwater		NSV		--				--

		SVOCs		n-Nitrosodiphenylamine		Freshwater		2,684		ug/kg		1		USEPA 2006b

		SVOCs		PAH (total)		Freshwater		3,553		ug/kg				Jones et al. 1997		ARCS TEC

		SVOCs		PAH (HMW)		Freshwater		2,900		ug/kg				Jones et al. 1997		ARCS TEC

		SVOCs		PAH (LMW)		Freshwater		786		ug/kg				Jones et al. 1997		ARCS TEC

		SVOCs		Pentachlorophenol		Freshwater		504		ug/kg		1		USEPA 2006b

		SVOCs		Phenanthrene		Freshwater		204		ug/kg				MacDonald et al. 2000a		TEC

		SVOCs		Phenol		Freshwater		48.0		ug/kg				Buchman 2008		UET

		SVOCs		Pyrene		Freshwater		195		ug/kg				MacDonald et al. 2000a		TEC

		VOCs		1,1,1-Trichloroethane		Freshwater		170		ug/kg		1		USEPA 1996

		VOCs		1,1,2,2-Tetrachloroethane		Freshwater		940		ug/kg		1		USEPA 1996

		VOCs		1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)		Freshwater		NSV		--				--

		VOCs		1,1,2-Trichloroethane		Freshwater		1,200		ug/kg		1		Jones et al. 1997

		VOCs		1,1-Dichloroethane		Freshwater		27.0		ug/kg		1		Jones et al. 1997

		VOCs		1,1-Dichloroethene		Freshwater		31.0		ug/kg		1		Jones et al. 1997

		VOCs		1,2,3-Trichlorobenzene		Freshwater		858		ug/kg		1		USEPA 2006b

		VOCs		1,2,4-Trichlorobenzene		Freshwater		9,200		ug/kg		1		USEPA 1996

		VOCs		1,2-Dibromo-3-chloropropane		Freshwater		NSV		--				--

		VOCs		1,2-Dibromoethane		Freshwater		NSV		--				--

		VOCs		1,2-Dichlorobenzene		Freshwater		340		ug/kg		1		USEPA 1996

		VOCs		1,2-Dichloroethane		Freshwater		250		ug/kg		1		Jones et al. 1997

		VOCs		1,2-Dichloroethene (total)		Freshwater		400		ug/kg		1		Jones et al. 1997

		VOCs		1,2-Dichloropropane		Freshwater		NSV		--				--

		VOCs		1,3-Dichlorobenzene		Freshwater		1,700		ug/kg		1		USEPA 1996

		VOCs		1,4-Dichlorobenzene		Freshwater		350		ug/kg		1		USEPA 1996

		VOCs		1,4-Dioxane		Freshwater		119		ug/kg		1		USEPA 2003c

		VOCs		2-Butanone		Freshwater		270		ug/kg		1		Jones et al. 1997		Polar

		VOCs		2-Hexanone		Freshwater		NSV		--				--

		VOCs		4-Methyl-2-pentanone		Freshwater		33.0		ug/kg		1		Jones et al. 1997		Polar

		VOCs		Acetone		Freshwater		NSV		--				--

		VOCs		Benzene		Freshwater		57.0		ug/kg		1		USEPA 1996

		VOCs		Bromochloromethane		Freshwater		NSV		--				--

		VOCs		Bromodichloromethane		Freshwater		NSV		--				--

		VOCs		Bromoform		Freshwater		650		ug/kg		1		USEPA 1996

		VOCs		Bromomethane		Freshwater		NSV		--				--

		VOCs		Carbon disulfide		Freshwater		0.85		ug/kg		1		Jones et al. 1997

		VOCs		Carbon tetrachloride		Freshwater		1,200		ug/kg		1		USEPA 1996

		VOCs		Chlorobenzene		Freshwater		820		ug/kg		1		USEPA 1996

		VOCs		Chloroethane		Freshwater		NSV		--				--

		VOCs		Chloroform		Freshwater		22.0		ug/kg		1		Jones et al. 1997

		VOCs		Chloromethane		Freshwater		NSV		--				--

		VOCs		cis-1,2-Dichloroethene		Freshwater		400		ug/kg		1		Jones et al. 1997

		VOCs		cis-1,3-Dichloropropene		Freshwater		0.051		ug/kg		1		Jones et al. 1997

		VOCs		Cyclohexane		Freshwater		NSV		--				--

		VOCs		Dibromochloromethane		Freshwater		NSV		--				--

		VOCs		Dichlorodifluoromethane(Freon-12)		Freshwater		NSV		--				--

		VOCs		Ethylbenzene		Freshwater		3,600		ug/kg		1		USEPA 1996

		VOCs		Isopropylbenzene		Freshwater		86.0		ug/kg		1		USEPA 2006b

		VOCs		m- and p-Xylene		Freshwater		160		ug/kg		1		Jones et al. 1997		Total xylenes

		VOCs		Methyl acetate		Freshwater		NSV		--				--

		VOCs		Methylcyclohexane		Freshwater		NSV		--				--

		VOCs		Methylene chloride		Freshwater		370		ug/kg		1		Jones et al. 1997

		VOCs		Methyl-tert-butyl ether (MTBE)		Freshwater		NSV		--				--

		VOCs		o-Xylene		Freshwater		160		ug/kg		1		Jones et al. 1997		Total xylenes

		VOCs		Styrene		Freshwater		559		ug/kg		1		USEPA 2006b

		VOCs		Tetrachloroethene		Freshwater		530		ug/kg		1		USEPA 1996

		VOCs		Toluene		Freshwater		670		ug/kg		1		USEPA 1996

		VOCs		trans-1,2-Dichloroethene		Freshwater		400		ug/kg		1		Jones et al. 1997

		VOCs		trans-1,3-Dichloropropene		Freshwater		0.051		ug/kg		1		Jones et al. 1997

		VOCs		Trichloroethene		Freshwater		1,600		ug/kg		1		USEPA 1996

		VOCs		Trichlorofluoromethane(Freon-11)		Freshwater		NSV		--				--

		VOCs		Vinyl chloride		Freshwater		278		ug/kg		1		Calculated

		VOCs		Xylene, total		Freshwater		160		ug/kg		1		Jones et al. 1997

		OTHER		Chromium (hexavalent)		Freshwater		NSV		--				--



		Notes:

		ARCS - USEPA Assessment and Remediation of Contaminated Sediments Program

		LEL - Lowest Effect Level 

		NSV - No Screening Value				mg/kg - milligrams per kilogram

		OWDG - Open Water
Disposal Guidelines[				PCBs - Polychlorinated Biphenyls

		TEC - Toxicity Equivalence Concentration				SVOCs - Semi-Volatile Organic compounds

		TEL - Threshold Effects Level				ug/kg - micrograms per kilogram

		UET - Upper Effects Threshold 				VOCs - Volatile Organic Compounds
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		TABLE B-3

		Ecological Screening Values (ESVs) for Marine Sediment



		Analytical Group		Chemical		Type		ESV		Units		TOC (%)		Reference		Comments

		Explosives		1,3,5-Trinitrobenzene		Marine		7,000		ug/kg				NAVFAC 2007		NOEC

		Explosives		1,3-Dinitrobenzene		Marine		NSV		--				--

		Explosives		2,4,6-Trinitrotoluene		Marine		20,000		ug/kg				NAVFAC 2007		NOEC

		Explosives		2,4-Dinitrotoluene		Marine		3,184		ug/kg		1		NAVFAC 2007

		Explosives		2,6-Dinitrotoluene		Marine		549		ug/kg				Nipper et al. 2002		NOEC

		Explosives		2-Amino-4,6-dinitrotoluene		Marine		NSV		--				--

		Explosives		2-Nitrotoluene		Marine		NSV		--				--

		Explosives		3,5-Dinitroaniline		Marine		NSV		--				--

		Explosives		3-Nitrotoluene		Marine		NSV		--				--

		Explosives		4-Amino-2,6-dinitrotoluene		Marine		NSV		--				--

		Explosives		4-Nitrotoluene		Marine		NSV		--				--

		Explosives		HMX		Marine		115,000		ug/kg				NAVFAC 2007		NOEC

		Explosives		Nitrobenzene		Marine		21.0		ug/kg				Buchman 2008		AET

		Explosives		Nitroglycerine		Marine		NSV		--				--

		Explosives		Nitroguanidine		Marine		NSV		--				--

		Explosives		Perchlorate		Marine		NSV		--				--

		Explosives		PETN		Marine		NSV		--				--

		Explosives		RDX		Marine		891,000		ug/kg				NAVFAC 2007		NOEC

		Explosives		Tetryl		Marine		72.0		ug/kg				Nipper et al. 2002		NOEC

		Inorganics		Aluminum		Marine		18,000		mg/kg				Buchman 2008		AET

		Inorganics		Antimony		Marine		2.00		mg/kg				Long and Morgan 1990		ER-L

		Inorganics		Arsenic		Marine		8.20		mg/kg				Long et al. 1995		ER-L

		Inorganics		Barium		Marine		48.0		mg/kg				Buchman 2008		AET

		Inorganics		Beryllium		Marine		NSV		--				--

		Inorganics		Cadmium		Marine		1.20		mg/kg				Long et al. 1995		ER-L

		Inorganics		Calcium		Marine		NSV		--				--

		Inorganics		Chromium		Marine		81.0		mg/kg				Long et al. 1995		ER-L

		Inorganics		Cobalt		Marine		10.0		mg/kg				Buchman 2008		AET

		Inorganics		Copper		Marine		34.0		mg/kg				Long et al. 1995		ER-L

		Inorganics		Cyanide		Marine		NSV		--				--

		Inorganics		Iron		Marine		220,000		mg/kg				Buchman 2008		AET

		Inorganics		Lead		Marine		46.7		mg/kg				Long et al. 1995		ER-L

		Inorganics		Magnesium		Marine		NSV		--				--

		Inorganics		Manganese		Marine		260		mg/kg				Buchman 2008		AET

		Inorganics		Mercury		Marine		0.15		mg/kg				Long et al. 1995		ER-L

		Inorganics		Nickel		Marine		20.9		mg/kg				Long et al. 1995		ER-L

		Inorganics		Potassium		Marine		NSV		--				--

		Inorganics		Selenium		Marine		1.00		mg/kg				Buchman 2008		AET

		Inorganics		Silver		Marine		1.00		mg/kg				Long et al. 1995		ER-L

		Inorganics		Sodium		Marine		NSV		--				--

		Inorganics		Thallium		Marine		NSV		--				--

		Inorganics		Vanadium		Marine		57.0		mg/kg				Buchman 2008		AET

		Inorganics		Zinc		Marine		150		mg/kg				Long et al. 1995		ER-L

		Pesticides		4,4'-DDD		Marine		1.22		ug/kg				MacDonald 1994		TEL

		Pesticides		4,4'-DDE		Marine		2.20		ug/kg				Long et al. 1995		ER-L

		Pesticides		4,4'-DDT		Marine		1.19		ug/kg				MacDonald 1994		TEL

		Pesticides		Aldrin		Marine		9.50		ug/kg				Buchman 2008		AET

		Pesticides		alpha-BHC		Marine		1,360		ug/kg		1		USEPA 2006b

		Pesticides		alpha-Chlordane		Marine		2.26		ug/kg				MacDonald 1994		TEL

		Pesticides		beta-BHC		Marine		1,360		ug/kg		1		alpha-BHC

		Pesticides		delta-BHC		Marine		1,360		ug/kg		1		alpha-BHC

		Pesticides		Dieldrin		Marine		0.72		ug/kg				MacDonald 1994		TEL; Cited in USEPA 2006b

		Pesticides		Endosulfan I		Marine		0.51		ug/kg		1		USEPA 2008

		Pesticides		Endosulfan II		Marine		2.40		ug/kg		1		USEPA 2008

		Pesticides		Endosulfan sulfate		Marine		0.36		ug/kg		1		USEPA 2006b

		Pesticides		Endrin		Marine		2.67		ug/kg				USEPA 2006b

		Pesticides		Endrin aldehyde		Marine		3.50		ug/kg		1		USEPA 1996		Endrin

		Pesticides		Endrin ketone		Marine		3.50		ug/kg		1		USEPA 1996		Endrin

		Pesticides		gamma-BHC (Lindane)		Marine		0.32		ug/kg				MacDonald 1994		TEL; Cited in USEPA 2006b

		Pesticides		gamma-Chlordane		Marine		2.26		ug/kg				MacDonald 1994		TEL; Cited in USEPA 2006b

		Pesticides		Heptachlor		Marine		0.30		ug/kg				Buchman 2008		AET

		Pesticides		Heptachlor epoxide		Marine		NSV		--				--

		Pesticides		Methoxychlor		Marine		29.6		ug/kg		1		USEPA 2006b

		Pesticides		Toxaphene		Marine		540		ug/kg		1		USEPA 2008

		PCBs		Aroclor-1016		Marine		48.0		ug/kg				MacDonald et al. 2000b		TEC

		PCBs		Aroclor-1221		Marine		48.0		ug/kg				MacDonald et al. 2000b		TEC

		PCBs		Aroclor-1232		Marine		48.0		ug/kg				MacDonald et al. 2000b		TEC

		PCBs		Aroclor-1242		Marine		48.0		ug/kg				MacDonald et al. 2000b		TEC

		PCBs		Aroclor-1248		Marine		48.0		ug/kg				MacDonald et al. 2000b		TEC

		PCBs		Aroclor-1254		Marine		63.3		ug/kg				CCME 2002		ISQG

		PCBs		Aroclor-1260		Marine		48.0		ug/kg				MacDonald et al. 2000b		TEC

		PCBs		Aroclor-1262		Marine		48.0		ug/kg				MacDonald et al. 2000b		TEC

		PCBs		Aroclor-1268		Marine		48.0		ug/kg				MacDonald et al. 2000b		TEC

		SVOCs		1,1-Biphenyl		Marine		NSV		--				--

		SVOCs		1,2,3-Trichlorobenzene		Marine		NSV		--				--

		SVOCs		1,2,4-Trichlorobenzene		Marine		473		ug/kg		1		USEPA 2006b

		SVOCs		1,2,4,5-Tetrachlorobenzene		Marine		46,988		ug/kg		1		USEPA 2006b

		SVOCs		1,2-Dichlorobenzene		Marine		989		ug/kg		1		USEPA 2006b

		SVOCs		1,3-Dichlorobenzene		Marine		842		ug/kg		1		USEPA 2006b

		SVOCs		1,4-Dichlorobenzene		Marine		110		ug/kg				Buchman 2008		AET

		SVOCs		2,2'-Oxybis(1-chloropropane)		Marine		NSV		--				--

		SVOCs		2,3,4,6-Tetrachlorophenol		Marine		NSV		--				--

		SVOCs		2,4,5-Trichlorophenol		Marine		819		ug/kg		1		USEPA 2006b

		SVOCs		2,4,6-Trichlorophenol		Marine		2,647		ug/kg		1		USEPA 2006b

		SVOCs		2,4-Dichlorophenol		Marine		NSV		--				--

		SVOCs		2,4-Dimethylphenol		Marine		29.0		ug/kg				Washington State 1995		AET

		SVOCs		2,4-Dinitrophenol		Marine		NSV		--				--

		SVOCs		2,4-Dinitrotoluene		Marine		3,184		ug/kg		1		NAVFAC 2007

		SVOCs		2,6-Dinitrotoluene		Marine		549		ug/kg				Nipper et al. 2002		NOEC

		SVOCs		2-Chloronaphthalene		Marine		NSV		--				--

		SVOCs		2-Chlorophenol		Marine		344		ug/kg		1		USEPA 2006b

		SVOCs		2-Methylnaphthalene		Marine		70.0		ug/kg				Long et al. 1995		ER-L

		SVOCs		2-Methylphenol		Marine		63.0		ug/kg				Washington State 1995		AET

		SVOCs		2-Nitroaniline		Marine		NSV		--				--

		SVOCs		2-Nitrophenol		Marine		NSV		--				--

		SVOCs		3- and 4-Methylphenol		Marine		670		ug/kg				Washington State 1995		AET

		SVOCs		3,3'-Dichlorobenzidine		Marine		2,060		ug/kg		1		USEPA 2006b

		SVOCs		3-Nitroaniline		Marine		NSV		--				--

		SVOCs		4,6-Dinitro-2-methylphenol		Marine		NSV		--				--

		SVOCs		4-Bromophenyl-phenylether		Marine		NSV		--				--

		SVOCs		4-Chloro-3-methylphenol		Marine		NSV		--				--

		SVOCs		4-Chloroaniline		Marine		NSV		--				--

		SVOCs		4-Chlorophenyl-phenylether		Marine		NSV		--				--

		SVOCs		4-Methylphenol		Marine		670		ug/kg				Washington State 1995		AET

		SVOCs		4-Nitroaniline		Marine		NSV		--				--

		SVOCs		4-Nitrophenol		Marine		NSV		--				--

		SVOCs		Acenaphthene		Marine		16.0		ug/kg				Long et al. 1995		ER-L

		SVOCs		Acenaphthylene		Marine		44.0		ug/kg				Long et al. 1995		ER-L

		SVOCs		Acetophenone		Marine		NSV		--				--

		SVOCs		Anthracene		Marine		85.3		ug/kg				Long et al. 1995		ER-L

		SVOCs		Atrazine		Marine		NSV		--				--

		SVOCs		Benzaldehyde		Marine		NSV		--				--

		SVOCs		Benzo(a)anthracene		Marine		261		ug/kg				Long et al. 1995		ER-L

		SVOCs		Benzo(a)pyrene		Marine		430		ug/kg				Long et al. 1995		ER-L

		SVOCs		Benzo(b)fluoranthene		Marine		1,800		ug/kg				Buchman 2008		AET

		SVOCs		Benzo(g,h,i)perylene		Marine		670		ug/kg				Buchman 2008		AET

		SVOCs		Benzo(k)fluoranthene		Marine		1,800		ug/kg				Buchman 2008		AET

		SVOCs		Benzoic acid		Marine		650		ug/kg				Washington State 1995		AET

		SVOCs		Benzyl alcohol		Marine		57.0		ug/kg				Washington State 1995		AET

		SVOCs		bis(2-Chloroethoxy)methane		Marine		NSV		--				--

		SVOCs		bis(2-Chloroethyl)ether		Marine		NSV		--				--

		SVOCs		bis(2-Chloroisopropyl)ether		Marine		NSV		--				--

		SVOCs		bis(2-Ethylhexyl)phthalate		Marine		182		ug/kg				MacDonald 1994		TEL

		SVOCs		Butylbenzylphthalate		Marine		63.0		ug/kg				Buchman 2008		AET

		SVOCs		Caprolactam		Marine		NSV		--				--

		SVOCs		Carbazole		Marine		NSV		--				--

		SVOCs		Chrysene		Marine		384		ug/kg				Long et al. 1995		ER-L

		SVOCs		Dibenz(a,h)anthracene		Marine		63.4		ug/kg				Long et al. 1995		ER-L

		SVOCs		Dibenzofuran		Marine		110		ug/kg				Buchman 2008		AET

		SVOCs		Diethylphthalate		Marine		218		ug/kg		1		USEPA 2006b

		SVOCs		Dimethyl phthalate		Marine		530		ug/kg		1		Washington State 1995

		SVOCs		Di-n-butylphthalate		Marine		58.0		ug/kg				Buchman 2008		AET

		SVOCs		Di-n-octylphthalate		Marine		61.0		ug/kg				Buchman 2008		AET

		SVOCs		Fluoranthene		Marine		600		ug/kg				Long et al. 1995		ER-L

		SVOCs		Fluorene		Marine		19.0		ug/kg				Long et al. 1995		ER-L

		SVOCs		Hexachlorobenzene		Marine		3.80		ug/kg		1		Washington State 1995

		SVOCs		Hexachlorobutadiene		Marine		39.0		ug/kg		1		Washington State 1995

		SVOCs		Hexachlorocyclopentadiene		Marine		139		ug/kg		1		USEPA 2006b

		SVOCs		Hexachloroethane		Marine		73.0		ug/kg				Buchman 2008		AET

		SVOCs		Indeno(1,2,3-cd)pyrene		Marine		600		ug/kg				Buchman 2008		AET

		SVOCs		Isophorone		Marine		NSV		--				--

		SVOCs		Naphthalene		Marine		160		ug/kg				Long et al. 1995		ER-L

		SVOCs		Nitrobenzene		Marine		21.0		ug/kg				Buchman 2008		AET

		SVOCs		n-Nitroso-di-n-propylamine		Marine		NSV		--				--

		SVOCs		n-Nitrosodiphenylamine		Marine		28.0		ug/kg				Buchman 2008		AET

		SVOCs		PAH (total)		Marine		4,022		ug/kg				Long et al. 1995		ER-L

		SVOCs		PAH (HMW)		Marine		1,700		ug/kg				Long et al. 1995		ER-L

		SVOCs		PAH (LMW)		Marine		552		ug/kg				Long et al. 1995		ER-L

		SVOCs		Pentachlorophenol		Marine		360		ug/kg				Washington State 1995		AET

		SVOCs		Phenanthrene		Marine		240		ug/kg				Long et al. 1995		ER-L

		SVOCs		Phenol		Marine		420		ug/kg				Washington State 1995		AET

		SVOCs		Pyrene		Marine		665		ug/kg				Long et al. 1995		ER-L

		VOCs		1,1,1-Trichloroethane		Marine		856		ug/kg		1		USEPA 2006b

		VOCs		1,1,2,2-Tetrachloroethane		Marine		202		ug/kg		1		USEPA 2006b

		VOCs		1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)		Marine		NSV		--				--

		VOCs		1,1,2-Trichloroethane		Marine		570		ug/kg		1		USEPA 2006b

		VOCs		1,1-Dichloroethane		Marine		NSV		--				--

		VOCs		1,1-Dichloroethene		Marine		2,782		ug/kg		1		USEPA 2006b

		VOCs		1,2,3-Trichlorobenzene		Marine		NSV		--				--

		VOCs		1,2,4-Trichlorobenzene		Marine		473		ug/kg		1		USEPA 2006b

		VOCs		1,2-Dibromo-3-chloropropane		Marine		NSV		--				--

		VOCs		1,2-Dibromoethane		Marine		NSV		--				--

		VOCs		1,2-Dichlorobenzene		Marine		989		ug/kg		1		USEPA 2006b

		VOCs		1,2-Dichloroethane		Marine		NSV		--				--

		VOCs		1,2-Dichloroethene (total)		Marine		NSV		--				--

		VOCs		1,2-Dichloropropane		Marine		NSV		--				--

		VOCs		1,3-Dichlorobenzene		Marine		842		ug/kg		1		USEPA 2006b

		VOCs		1,4-Dichlorobenzene		Marine		110		ug/kg				Buchman 2008		AET

		VOCs		1,4-Dioxane		Marine		NSV		--				--

		VOCs		2-Butanone		Marine		NSV		--				--

		VOCs		2-Hexanone		Marine		NSV		--				--

		VOCs		4-Methyl-2-pentanone		Marine		NSV		--				--

		VOCs		Acetone		Marine		NSV		--				--

		VOCs		Benzene		Marine		137		ug/kg		1		USEPA 2006b

		VOCs		Bromochloromethane		Marine		NSV		--				--

		VOCs		Bromodichloromethane		Marine		NSV		--				--

		VOCs		Bromoform		Marine		1,308		ug/kg		1		USEPA 2006b

		VOCs		Bromomethane		Marine		NSV		--				--

		VOCs		Carbon disulfide		Marine		NSV		--				--

		VOCs		Carbon tetrachloride		Marine		7,244		ug/kg		1		USEPA 2006b

		VOCs		Chlorobenzene		Marine		162		ug/kg		1		USEPA 2006b

		VOCs		Chloroethane		Marine		NSV		--				--

		VOCs		Chloroform		Marine		NSV		--				--

		VOCs		Chloromethane		Marine		NSV		--				--

		VOCs		cis-1,2-Dichloroethene		Marine		NSV		--				--

		VOCs		cis-1,3-Dichloropropene		Marine		7.31		ug/kg		1		USEPA 2006b

		VOCs		Cyclohexane		Marine		NSV		--				--

		VOCs		Dibromochloromethane		Marine		NSV		--				--

		VOCs		Dichlorodifluoromethane(Freon-12)		Marine		NSV		--				--

		VOCs		Ethylbenzene		Marine		305		ug/kg		1		USEPA 2006b

		VOCs		Isopropylbenzene		Marine		NSV		--				--

		VOCs		m- and p-Xylene		Marine		NSV		--				--

		VOCs		Methyl acetate		Marine		NSV		--				--

		VOCs		Methylcyclohexane		Marine		NSV		--				--

		VOCs		Methylene chloride		Marine		NSV		--				--

		VOCs		Methyl-tert-butyl ether (MTBE)		Marine		NSV		--				--

		VOCs		o-Xylene		Marine		NSV		--				--

		VOCs		Styrene		Marine		7,069		ug/kg		1		USEPA 2006b

		VOCs		Tetrachloroethene		Marine		57.0		ug/kg				Buchman 2008		AET

		VOCs		Toluene		Marine		1,086		ug/kg		1		USEPA 2006b

		VOCs		trans-1,2-Dichloroethene		Marine		NSV		--				--

		VOCs		trans-1,3-Dichloropropene		Marine		7.31		ug/kg		1		USEPA 2006b

		VOCs		Trichloroethene		Marine		41.0		ug/kg				Buchman 2008		AET

		VOCs		Trichlorofluoromethane(Freon-11)		Marine		NSV		--				--

		VOCs		Vinyl chloride		Marine		NSV		--				--

		VOCs		Xylene, total		Marine		NSV		--				--

		OTHER		Chromium (hexavalent)		Marine		NSV		--				--



		Notes:

		AET - Apparent Effects Threshold				mg/kg - milligrams per kilogram

		ER-L  - Effects Range low				PCBs - Polychlorinated Biphenyls

		ISQG - Interim Sediment Quality Guidelines				SVOCs - Semi-Volatile Organic compounds

		NOEC - No-Observed-Effect Concentration				ug/kg - micrograms per kilogram

		NSV - No Screening Value				VOCs - Volatile Organic Compounds

		TEC - Toxicity Equivalence Concentration

		TEL - Threshold Effects Level
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		TABLE B-4

		Ecological Screening Values (ESVs) for Freshwater



		Analytical Group		Chemical		Type		ESV		Units		Hardness (mg/L)		pH		Reference		Comments

		Explosives		1,3,5-Trinitrobenzene		Freshwater		11.0		ug/L						Talmage et al. 1999		SCV

		Explosives		1,3-Dinitrobenzene		Freshwater		17.0		ug/L						Talmage et al. 1999		SCV

		Explosives		2,4,6-Trinitrotoluene		Freshwater		93.0		ug/L						Talmage et al. 1999		SCV

		Explosives		2,4-Dinitrotoluene		Freshwater		44.0		ug/L						USEPA 2006b		SCV

		Explosives		2,6-Dinitrotoluene		Freshwater		81.0		ug/L						USEPA 2006b		SCV

		Explosives		2-Amino-4,6-dinitrotoluene		Freshwater		19.0		ug/L						Talmage et al. 1999		SCV

		Explosives		2-Nitrotoluene		Freshwater		3,400		ug/L						NAVFAC 2007

		Explosives		3,5-Dinitroaniline		Freshwater		59.0		ug/L						Talmage et al. 1999		SCV

		Explosives		3-Nitrotoluene		Freshwater		750		ug/L						USEPA 2006b

		Explosives		4-Amino-2,6-dinitrotoluene		Freshwater		19.0		ug/L						2-Amino-4,6-dinitrotoluene

		Explosives		4-Nitrotoluene		Freshwater		1,900		ug/L						USEPA 2006b

		Explosives		HMX		Freshwater		330		ug/L						Talmage et al. 1999		SCV

		Explosives		Nitrobenzene		Freshwater		270		ug/L						USEPA 2001		Acute/10

		Explosives		Nitroglycerine		Freshwater		138		ug/L						USEPA 2006b

		Explosives		Nitroguanidine		Freshwater		220		ug/L						NAVFAC 2007		NOEC

		Explosives		Perchlorate		Freshwater		9,300		ug/L						Dean et al. 1994		CCC

		Explosives		PETN		Freshwater		85,000		ug/L						USEPA 2006b

		Explosives		RDX		Freshwater		186		ug/L						Talmage et al. 1999		SCV

		Explosives		Tetryl		Freshwater		NSV		--						--

		Filtered Metals		Aluminum		Freshwater		87.0		ug/L						USEPA 2009		AWQC

		Filtered Metals		Antimony		Freshwater		30.0		ug/L						Suter and Tsao 1996		FCV

		Filtered Metals		Arsenic		Freshwater		150		ug/L						USEPA 2009		AWQC

		Filtered Metals		Barium		Freshwater		4.00		ug/L						Suter and Tsao 1996		SCV

		Filtered Metals		Beryllium		Freshwater		0.66		ug/L						Suter and Tsao 1996		SCV

		Filtered Metals		Cadmium		Freshwater		0.25		ug/L		100				USEPA 2009		AWQC

		Filtered Metals		Calcium		Freshwater		NSV		--						--

		Filtered Metals		Chromium		Freshwater		11.0		ug/L						USEPA 2009		AWQC

		Filtered Metals		Cobalt		Freshwater		23.0		ug/L						Suter and Tsao 1996		SCV

		Filtered Metals		Copper		Freshwater		8.96		ug/L		100				USEPA 2006c		AWQC

		Filtered Metals		Iron		Freshwater		1,000		ug/L						USEPA 2009		AWQC

		Filtered Metals		Lead		Freshwater		2.52		ug/L		100				USEPA 2009		AWQC

		Filtered Metals		Magnesium		Freshwater		NSV		--						--

		Filtered Metals		Manganese		Freshwater		120		ug/L						Suter and Tsao 1996		SCV

		Filtered Metals		Mercury		Freshwater		0.77		ug/L						USEPA 2009		AWQC

		Filtered Metals		Nickel		Freshwater		52.0		ug/L		100				USEPA 2009		AWQC

		Filtered Metals		Potassium		Freshwater		NSV		--						--

		Filtered Metals		Selenium		Freshwater		4.61		ug/L						USEPA 2009		AWQC

		Filtered Metals		Silver		Freshwater		0.36		ug/L						Suter and Tsao 1996		SCV

		Filtered Metals		Sodium		Freshwater		NSV		--						--

		Filtered Metals		Thallium		Freshwater		12.0		ug/L						Suter and Tsao 1996		SCV

		Filtered Metals		Vanadium		Freshwater		20.0		ug/L						Suter and Tsao 1996		SCV

		Filtered Metals		Zinc		Freshwater		118		ug/L		100				USEPA 2009		AWQC

		Inorganics		Aluminum		Freshwater		87.0		ug/L						USEPA 2009		AWQC

		Inorganics		Antimony		Freshwater		30.0		ug/L						Suter and Tsao 1996		FCV

		Inorganics		Arsenic		Freshwater		150		ug/L						USEPA 2009		AWQC

		Inorganics		Barium		Freshwater		4.00		ug/L						Suter and Tsao 1996		SCV

		Inorganics		Beryllium		Freshwater		0.66		ug/L						Suter and Tsao 1996		SCV

		Inorganics		Cadmium		Freshwater		0.27		ug/L		100				USEPA 2009		AWQC

		Inorganics		Calcium		Freshwater		NSV		--						--

		Inorganics		Chromium		Freshwater		11.4		ug/L						USEPA 2009		AWQC

		Inorganics		Cobalt		Freshwater		23.0		ug/L						Suter and Tsao 1996		SCV

		Inorganics		Copper		Freshwater		9.33		ug/L		100				USEPA 2006c		AWQC

		Inorganics		Cyanide		Freshwater		5.20		ug/L						USEPA 2009		AWQC

		Inorganics		Iron		Freshwater		1,000		ug/L						USEPA 2009		AWQC

		Inorganics		Lead		Freshwater		3.18		ug/L		100				USEPA 2009		AWQC

		Inorganics		Magnesium		Freshwater		NSV		--						--

		Inorganics		Manganese		Freshwater		120		ug/L						Suter and Tsao 1996		SCV

		Inorganics		Mercury		Freshwater		0.91		ug/L						USEPA 2009		AWQC

		Inorganics		Nickel		Freshwater		52.2		ug/L		100				USEPA 2009		AWQC

		Inorganics		Potassium		Freshwater		NSV		--						--

		Inorganics		Selenium		Freshwater		5.00		ug/L						USEPA 2009		AWQC

		Inorganics		Silver		Freshwater		0.36		ug/L						Suter and Tsao 1996		SCV

		Inorganics		Sodium		Freshwater		NSV		--						--

		Inorganics		Thallium		Freshwater		12.0		ug/L						Suter and Tsao 1996		SCV

		Inorganics		Vanadium		Freshwater		20.0		ug/L						Suter and Tsao 1996		SCV

		Inorganics		Zinc		Freshwater		120		ug/L		100				USEPA 2009		AWQC

		Pesticides		4,4'-DDD		Freshwater		0.011		ug/L						Suter and Tsao 1996		SCV

		Pesticides		4,4'-DDE		Freshwater		0.013		ug/L						DDT value

		Pesticides		4,4'-DDT		Freshwater		0.013		ug/L						USEPA 1996		SCV

		Pesticides		Aldrin		Freshwater		0.30		ug/L						USEPA 2001		Acute AWQC/10

		Pesticides		alpha-BHC		Freshwater		2.20		ug/L						Suter and Tsao 1996		SCV

		Pesticides		alpha-Chlordane		Freshwater		0.17		ug/L						Suter and Tsao 1996		SCV

		Pesticides		beta-BHC		Freshwater		2.20		ug/L						Suter and Tsao 1996		SCV

		Pesticides		delta-BHC		Freshwater		2.20		ug/L						Suter and Tsao 1996		SCV

		Pesticides		Dieldrin		Freshwater		0.056		ug/L						USEPA 2009		AWQC - FCV

		Pesticides		Endosulfan I		Freshwater		0.056		ug/L						USEPA 2009		AWQC

		Pesticides		Endosulfan II		Freshwater		0.056		ug/L						USEPA 2009		AWQC

		Pesticides		Endosulfan sulfate		Freshwater		0.056		ug/L						Endosulfan value

		Pesticides		Endrin		Freshwater		0.036		ug/L						USEPA 2009		AWQC - FCV

		Pesticides		Endrin aldehyde		Freshwater		0.15		ug/L						Buchman 2008

		Pesticides		Endrin ketone		Freshwater		0.15		ug/L						Endrin aldehyde value

		Pesticides		gamma-BHC (Lindane)		Freshwater		0.08		ug/L						USEPA 1996		FCV

		Pesticides		gamma-Chlordane		Freshwater		0.17		ug/L						Suter and Tsao 1996		SCV

		Pesticides		Heptachlor		Freshwater		0.0069		ug/L						USEPA 1996		SCV

		Pesticides		Heptachlor epoxide		Freshwater		0.0069		ug/L						Heptachlor value

		Pesticides		Methoxychlor		Freshwater		0.03		ug/L						USEPA 2009		AWQC

		Pesticides		Toxaphene		Freshwater		0.011		ug/L						USEPA 1996		SCV

		PCBs		Aroclor-1016		Freshwater		0.14		ug/L						Suter and Tsao 1996		SCV

		PCBs		Aroclor-1221		Freshwater		0.28		ug/L						Suter and Tsao 1996		SCV

		PCBs		Aroclor-1232		Freshwater		0.58		ug/L						Suter and Tsao 1996		SCV

		PCBs		Aroclor-1242		Freshwater		0.053		ug/L						Suter and Tsao 1996		SCV

		PCBs		Aroclor-1248		Freshwater		0.081		ug/L						Suter and Tsao 1996		SCV

		PCBs		Aroclor-1254		Freshwater		0.033		ug/L						Suter and Tsao 1996		SCV

		PCBs		Aroclor-1260		Freshwater		0.14		ug/L						Suter and Tsao 1996		SCV

		PCBs		Aroclor-1262		Freshwater		0.14		ug/L						Suter and Tsao 1996		SCV

		PCBs		Aroclor-1268		Freshwater		0.14		ug/L						Suter and Tsao 1996		SCV

		SVOCs		1,1-Biphenyl		Freshwater		14.0		ug/L						USEPA 1996		SCV

		SVOCs		1,2,3-Trichlorobenzene		Freshwater		8.00		ug/L						USEPA 2006b

		SVOCs		1,2,4-Trichlorobenzene		Freshwater		110		ug/L						Suter and Tsao 1996		SCV

		SVOCs		1,2,4,5-Tetrachlorobenzene		Freshwater		3.00		ug/L						USEPA 2003c		Tier II SCV

		SVOCs		1,2-Dichlorobenzene		Freshwater		14.0		ug/L						USEPA 1996		SCV

		SVOCs		1,3-Dichlorobenzene		Freshwater		71.0		ug/L						USEPA 1996		SCV

		SVOCs		1,4-Dichlorobenzene		Freshwater		15.0		ug/L						USEPA 1996		SCV

		SVOCs		2,2'-Oxybis(1-chloropropane)		Freshwater		NSV		--						--

		SVOCs		2,3,4,6-Tetrachlorophenol		Freshwater		1.20		ug/L						USEPA 2003c		Tier II SCV

		SVOCs		2,4,5-Trichlorophenol		Freshwater		63.0		ug/L						Buchman 2008

		SVOCs		2,4,6-Trichlorophenol		Freshwater		4.90		ug/L						Buchman 2008

		SVOCs		2,4-Dichlorophenol		Freshwater		11.0		ug/L						USEPA 2006b		SCV

		SVOCs		2,4-Dimethylphenol		Freshwater		100		ug/L						Buchman 2008

		SVOCs		2,4-Dinitrophenol		Freshwater		19.0		ug/L						Buchman 2008

		SVOCs		2,4-Dinitrotoluene		Freshwater		44.0		ug/L						USEPA 2006b		SCV

		SVOCs		2,6-Dinitrotoluene		Freshwater		81.0		ug/L						USEPA 2006b		SCV

		SVOCs		2-Chloronaphthalene		Freshwater		0.40		ug/L						Buchman 2008

		SVOCs		2-Chlorophenol		Freshwater		24.0		ug/L						USEPA 2006b		FCV

		SVOCs		2-Methylnaphthalene		Freshwater		330		ug/L						Buchman 2008

		SVOCs		2-Methylphenol		Freshwater		13.0		ug/L						Suter and Tsao 1996		SCV

		SVOCs		2-Nitroaniline		Freshwater		NSV		--						--

		SVOCs		2-Nitrophenol		Freshwater		1,920		ug/L						USEPA 2006b

		SVOCs		3- and 4-Methylphenol		Freshwater		543		ug/L						USEPA 2006b		4-Methylphenol

		SVOCs		3,3'-Dichlorobenzidine		Freshwater		4.50		ug/L						USEPA 2006b		FCV

		SVOCs		3-Nitroaniline		Freshwater		NSV		--						--

		SVOCs		4,6-Dinitro-2-methylphenol		Freshwater		2.30		ug/L						USEPA 2001

		SVOCs		4-Bromophenyl-phenylether		Freshwater		1.50		ug/L						USEPA 1996		SCV

		SVOCs		4-Chloro-3-methylphenol		Freshwater		0.30		ug/L						USEPA 2001

		SVOCs		4-Chloroaniline		Freshwater		232		ug/L						USEPA 2006b

		SVOCs		4-Chlorophenyl-phenylether		Freshwater		NSV		--						--

		SVOCs		4-Methylphenol		Freshwater		543		ug/L						USEPA 2006b

		SVOCs		4-Nitroaniline		Freshwater		NSV		--						--

		SVOCs		4-Nitrophenol		Freshwater		300		ug/L						Suter and Tsao 1996		SCV

		SVOCs		Acenaphthene		Freshwater		23.0		ug/L						USEPA 1996		FCV

		SVOCs		Acenaphthylene		Freshwater		4,840		ug/L						Buchman 2008

		SVOCs		Acetophenone		Freshwater		NSV		--						--

		SVOCs		Anthracene		Freshwater		0.73		ug/L						Suter and Tsao 1996		SCV

		SVOCs		Atrazine		Freshwater		1.80		ug/L						USEPA 2006b

		SVOCs		Benzaldehyde		Freshwater		NSV		--						--

		SVOCs		Benzo(a)anthracene		Freshwater		0.027		ug/L						Suter and Tsao 1996		SCV

		SVOCs		Benzo(a)pyrene		Freshwater		0.014		ug/L						Suter and Tsao 1996		SCV

		SVOCs		Benzo(b)fluoranthene		Freshwater		9.07		ug/L						Buchman 2008

		SVOCs		Benzo(g,h,i)perylene		Freshwater		7.64		ug/L						Buchman 2008

		SVOCs		Benzo(k)fluoranthene		Freshwater		9.07		ug/L						Benzo(b)fluoranthene value

		SVOCs		Benzoic acid		Freshwater		42.0		ug/L						Suter and Tsao 1996		SCV

		SVOCs		Benzyl alcohol		Freshwater		8.60		ug/L						Suter and Tsao 1996		SCV

		SVOCs		bis(2-Chloroethoxy)methane		Freshwater		NSV		--						--

		SVOCs		bis(2-Chloroethyl)ether		Freshwater		1,900		ug/L						Buchman 2008

		SVOCs		bis(2-Chloroisopropyl)ether		Freshwater		NSV		--						--

		SVOCs		bis(2-Ethylhexyl)phthalate		Freshwater		32.0		ug/L						USEPA 1996		SCV

		SVOCs		Butylbenzylphthalate		Freshwater		19.0		ug/L						USEPA 1996		SCV

		SVOCs		Caprolactam		Freshwater		NSV		--						--

		SVOCs		Carbazole		Freshwater		NSV		--						--

		SVOCs		Chrysene		Freshwater		NSV		--						--

		SVOCs		Dibenz(a,h)anthracene		Freshwater		NSV		--						--

		SVOCs		Dibenzofuran		Freshwater		3.70		ug/L						Suter and Tsao 1996		SCV

		SVOCs		Diethylphthalate		Freshwater		270		ug/L						USEPA 2008		SCV

		SVOCs		Dimethyl phthalate		Freshwater		330		ug/L						USEPA 2001

		SVOCs		Di-n-butylphthalate		Freshwater		35.0		ug/L						Suter and Tsao 1996		SCV

		SVOCs		Di-n-octylphthalate		Freshwater		22.0		ug/L						USEPA 2006b

		SVOCs		Fluoranthene		Freshwater		8.10		ug/L						USEPA 1996		FCV

		SVOCs		Fluorene		Freshwater		3.90		ug/L						USEPA 1996		SCV

		SVOCs		Hexachlorobenzene		Freshwater		3.68		ug/L						Buchman 2008		Proposed AWQC

		SVOCs		Hexachlorobutadiene		Freshwater		1.30		ug/L						USEPA 2006b

		SVOCs		Hexachlorocyclopentadiene		Freshwater		1.04		ug/L						Buchman 2008		LOEL/5

		SVOCs		Hexachloroethane		Freshwater		12.0		ug/L						USEPA 1996		SCV

		SVOCs		Indeno(1,2,3-cd)pyrene		Freshwater		4.31		ug/L						Buchman 2008

		SVOCs		Isophorone		Freshwater		1,170		ug/L						USEPA 2001

		SVOCs		Naphthalene		Freshwater		12.0		ug/L						Suter and Tsao 1996		SCV

		SVOCs		Nitrobenzene		Freshwater		270		ug/L						USEPA 2001		Acute/10

		SVOCs		n-Nitroso-di-n-propylamine		Freshwater		NSV		--						--

		SVOCs		n-Nitrosodiphenylamine		Freshwater		210		ug/L						Suter and Tsao 1996		SCV

		SVOCs		Pentachlorophenol		Freshwater		15.0		ug/L				7.8		USEPA 2009		AWQC

		SVOCs		Phenanthrene		Freshwater		6.30		ug/L						USEPA 1996		FCV

		SVOCs		Phenol		Freshwater		110		ug/L						Suter and Tsao 1996		SCV

		SVOCs		Pyrene		Freshwater		0.025		ug/L						USEPA 2006b

		VOCs		1,1,1-Trichloroethane		Freshwater		11.0		ug/L						Suter and Tsao 1996		SCV

		VOCs		1,1,2,2-Tetrachloroethane		Freshwater		610		ug/L						Suter and Tsao 1996		SCV

		VOCs		1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)		Freshwater		NSV		--						--

		VOCs		1,1,2-Trichloroethane		Freshwater		1,200		ug/L						Suter and Tsao 1996		SCV

		VOCs		1,1-Dichloroethane		Freshwater		47.0		ug/L						Suter and Tsao 1996		SCV

		VOCs		1,1-Dichloroethene		Freshwater		25.0		ug/L						Suter and Tsao 1996		SCV

		VOCs		1,2,3-Trichlorobenzene		Freshwater		8.00		ug/L						USEPA 2006b

		VOCs		1,2,4-Trichlorobenzene		Freshwater		110		ug/L						Suter and Tsao 1996		SCV

		VOCs		1,2-Dibromo-3-chloropropane		Freshwater		NSV		--						--

		VOCs		1,2-Dibromoethane		Freshwater		NSV		--						--

		VOCs		1,2-Dichlorobenzene		Freshwater		14.0		ug/L						USEPA 1996		SCV

		VOCs		1,2-Dichloroethane		Freshwater		910		ug/L						Suter and Tsao 1996		SCV

		VOCs		1,2-Dichloroethene (total)		Freshwater		590		ug/L						Suter and Tsao 1996		SCV

		VOCs		1,2-Dichloropropane		Freshwater		525		ug/L						USEPA 2001

		VOCs		1,3-Dichlorobenzene		Freshwater		71.0		ug/L						USEPA 1996		SCV

		VOCs		1,4-Dichlorobenzene		Freshwater		15.0		ug/L						USEPA 1996		SCV

		VOCs		1,4-Dioxane		Freshwater		22,000		ug/L						USEPA 2003c		Tier II SCV

		VOCs		2-Butanone		Freshwater		14,000		ug/L						Suter and Tsao 1996		SCV

		VOCs		2-Hexanone		Freshwater		99.0		ug/L						Suter and Tsao 1996		SCV

		VOCs		4-Methyl-2-pentanone		Freshwater		170		ug/L						Suter and Tsao 1996		SCV

		VOCs		Acetone		Freshwater		1,500		ug/L						Suter and Tsao 1996		SCV

		VOCs		Benzene		Freshwater		130		ug/L						Suter and Tsao 1996		SCV

		VOCs		Bromochloromethane		Freshwater		NSV		--						--

		VOCs		Bromodichloromethane		Freshwater		NSV		--						--

		VOCs		Bromoform		Freshwater		320		ug/L						USEPA 1996		SCV

		VOCs		Bromomethane		Freshwater		110		ug/L						USEPA 2001

		VOCs		Carbon disulfide		Freshwater		0.92		ug/L						Suter and Tsao 1996		SCV

		VOCs		Carbon tetrachloride		Freshwater		240		ug/L						USEPA 1996		SCV

		VOCs		Chlorobenzene		Freshwater		64.0		ug/L						Suter and Tsao 1996		SCV

		VOCs		Chloroethane		Freshwater		NSV		--						--

		VOCs		Chloroform		Freshwater		28.0		ug/L						Suter and Tsao 1996		SCV

		VOCs		Chloromethane		Freshwater		5,500		ug/L						USEPA 2001

		VOCs		cis-1,2-Dichloroethene		Freshwater		590		ug/L						Suter and Tsao 1996		SCV

		VOCs		cis-1,3-Dichloropropene		Freshwater		24.4		ug/L						USEPA 2001

		VOCs		Cyclohexane		Freshwater		NSV		--						--

		VOCs		Dibromochloromethane		Freshwater		NSV		--						--

		VOCs		Dichlorodifluoromethane(Freon-12)		Freshwater		NSV		--						--

		VOCs		Ethylbenzene		Freshwater		290		ug/L						USEPA 1996		SCV

		VOCs		Isopropylbenzene		Freshwater		2.60		ug/L						USEPA 2006b

		VOCs		m- and p-Xylene		Freshwater		13.0		ug/L						Suter and Tsao 1996		Total xylenes

		VOCs		Methyl acetate		Freshwater		NSV		--						--

		VOCs		Methylcyclohexane		Freshwater		NSV		--						--

		VOCs		Methylene chloride		Freshwater		2,200		ug/L						Suter and Tsao 1996		SCV

		VOCs		Methyl-tert-butyl ether (MTBE)		Freshwater		11,070		ug/L						USEPA 2006b

		VOCs		o-Xylene		Freshwater		13.0		ug/L						Suter and Tsao 1996		Total xylenes

		VOCs		Styrene		Freshwater		72.0		ug/L						USEPA 2006b

		VOCs		Tetrachloroethene		Freshwater		98.0		ug/L						Suter and Tsao 1996		SCV

		VOCs		Toluene		Freshwater		9.80		ug/L						Suter and Tsao 1996		SCV

		VOCs		trans-1,2-Dichloroethene		Freshwater		590		ug/L						Suter and Tsao 1996		SCV

		VOCs		trans-1,3-Dichloropropene		Freshwater		24.4		ug/L						USEPA 2001

		VOCs		Trichloroethene		Freshwater		47.0		ug/L						Suter and Tsao 1996		SCV

		VOCs		Trichlorofluoromethane(Freon-11)		Freshwater		NSV		--						--

		VOCs		Vinyl chloride		Freshwater		930		ug/L						USEPA 2006b		FCV

		VOCs		Xylene, total		Freshwater		13.0		ug/L						Suter and Tsao 1996		SCV

		OTHER		Chromium (hexavalent)		Freshwater		11.4		ug/L						USEPA 2009		AWQC

		OTHER		Chromium (hexavalent), Dissolved		Freshwater		11.0		ug/L						USEPA 2009		AWQC



		Notes:

		AWQC - Ambient Water Quality Criteria				PCBs - Polychlorinated Biphenyls

		CCC - Criterion Continuous
Concentration				SVOCs - Semi-Volatile Organic compounds

		FCV - Final Chronic Value				ug/L - micrograms per liter

		LOEL - Lowest Observed Effect Level				VOCs - Volatile Organic Compounds

		NOEC - No-Observed-Effect Concentration

		NSV - No Screening Value

		SCV - Secondary Chronic Value
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		TABLE B-5

		Ecological Screening Values (ESVs) for Saltwater (Marine)



		Analytical Group		Chemical		Type		ESV		Units		Reference		Comments

		Explosives		1,3,5-Trinitrobenzene		Marine		15.0		ug/L		Nipper et al. 2001		NOEC; algae

		Explosives		1,3-Dinitrobenzene		Marine		180		ug/L		Nipper et al. 2001		NOEC; algae

		Explosives		2,4,6-Trinitrotoluene		Marine		100		ug/L		USEPA 2006b

		Explosives		2,4-Dinitrotoluene		Marine		480		ug/L		Nipper et al. 2001		NOEC; algae

		Explosives		2,6-Dinitrotoluene		Marine		1,000		ug/L		Nipper et al. 2001		NOEC; algae

		Explosives		2-Amino-4,6-dinitrotoluene		Marine		NSV		--		--

		Explosives		2-Nitrotoluene		Marine		NSV		--		--

		Explosives		3,5-Dinitroaniline		Marine		NSV		--		--

		Explosives		3-Nitrotoluene		Marine		NSV		--		--

		Explosives		4-Amino-2,6-dinitrotoluene		Marine		NSV		--		--

		Explosives		4-Nitrotoluene		Marine		NSV		--		--

		Explosives		HMX		Marine		NSV		--		--

		Explosives		Nitrobenzene		Marine		66.8		ug/L		USEPA 2001

		Explosives		Nitroglycerine		Marine		NSV		--		--

		Explosives		Nitroguanidine		Marine		NSV		--		--

		Explosives		Perchlorate		Marine		NSV		--		--

		Explosives		PETN		Marine		NSV		--		--

		Explosives		RDX		Marine		5,000		ug/L		Nipper et al. 2001		NOEC; algae

		Explosives		Tetryl		Marine		8.00		ug/L		Nipper et al. 2001		NOEC; polychaete

		Filtered Metals		Aluminum		Marine		NSV		--		--

		Filtered Metals		Antimony		Marine		500		ug/L		USEPA 2006b

		Filtered Metals		Arsenic		Marine		36.0		ug/L		USEPA 2009		AWQC

		Filtered Metals		Barium		Marine		200		ug/L		Buchman 2008

		Filtered Metals		Beryllium		Marine		100		ug/L		Buchman 2008

		Filtered Metals		Calcium		Marine		NSV		--		--

		Filtered Metals		Cadmium		Marine		8.80		ug/L		USEPA 2009		AWQC

		Filtered Metals		Chromium		Marine		50.0		ug/L		USEPA 2009		AWQC

		Filtered Metals		Cobalt		Marine		NSV		--		--

		Filtered Metals		Copper		Marine		3.10		ug/L		USEPA 2009		AWQC

		Filtered Metals		Iron		Marine		NSV		--		--

		Filtered Metals		Lead		Marine		8.10		ug/L		USEPA 2009		AWQC

		Filtered Metals		Magnesium		Marine		NSV		--		--

		Filtered Metals		Manganese		Marine		100		ug/L		Buchman 2008

		Filtered Metals		Mercury		Marine		0.94		ug/L		USEPA 2009		AWQC

		Filtered Metals		Nickel		Marine		8.20		ug/L		USEPA 2009		AWQC

		Filtered Metals		Potassium		Marine		NSV		--		--

		Filtered Metals		Selenium		Marine		71.0		ug/L		USEPA 2009		AWQC

		Filtered Metals		Silver		Marine		0.23		ug/L		USEPA 2001

		Filtered Metals		Sodium		Marine		NSV		--		--

		Filtered Metals		Thallium		Marine		21.3		ug/L		USEPA 2001

		Filtered Metals		Vanadium		Marine		50.0		ug/L		Buchman 2008

		Filtered Metals		Zinc		Marine		81.0		ug/L		USEPA 2009		AWQC

		Inorganics		Aluminum		Marine		NSV		--		--

		Inorganics		Antimony		Marine		500		ug/L		USEPA 2006b

		Inorganics		Arsenic		Marine		36.0		ug/L		USEPA 2009		AWQC

		Inorganics		Barium		Marine		200		ug/L		Buchman 2008

		Inorganics		Beryllium		Marine		100		ug/L		Buchman 2008

		Inorganics		Cadmium		Marine		8.85		ug/L		USEPA 2009		AWQC

		Inorganics		Calcium		Marine		NSV		--		--

		Inorganics		Chromium		Marine		50.4		ug/L		USEPA 2009		AWQC

		Inorganics		Cobalt		Marine		NSV		--		--

		Inorganics		Copper		Marine		3.73		ug/L		USEPA 2009		AWQC

		Inorganics		Cyanide		Marine		1.00		ug/L		USEPA 2009		AWQC

		Inorganics		Iron		Marine		NSV		--		--

		Inorganics		Lead		Marine		8.52		ug/L		USEPA 2009		AWQC

		Inorganics		Magnesium		Marine		NSV		--		--

		Inorganics		Manganese		Marine		100		ug/L		Buchman 2008

		Inorganics		Mercury		Marine		1.11		ug/L		USEPA 2009		AWQC

		Inorganics		Nickel		Marine		8.28		ug/L		USEPA 2009		AWQC

		Inorganics		Potassium		Marine		NSV		--		--

		Inorganics		Selenium		Marine		71.1		ug/L		USEPA 2009		AWQC

		Inorganics		Silver		Marine		0.23		ug/L		USEPA 2001

		Inorganics		Sodium		Marine		NSV		--		--

		Inorganics		Thallium		Marine		21.3		ug/L		USEPA 2001

		Inorganics		Vanadium		Marine		50.0		ug/L		Buchman 2008

		Inorganics		Zinc		Marine		85.6		ug/L		USEPA 2009		AWQC

		Pesticides		4,4'-DDD		Marine		0.025		ug/L		USEPA 2001

		Pesticides		4,4'-DDE		Marine		0.14		ug/L		USEPA 2001

		Pesticides		4,4'-DDT		Marine		0.0065		ug/L		USEPA 2006b

		Pesticides		Aldrin		Marine		0.13		ug/L		USEPA 2001

		Pesticides		alpha-BHC		Marine		25.0		ug/L		USEPA 2006b

		Pesticides		alpha-Chlordane		Marine		0.004		ug/L		USEPA 2009		FRV - AWQC

		Pesticides		beta-BHC		Marine		25.0		ug/L		alpha-BHC

		Pesticides		delta-BHC		Marine		25.0		ug/L		alpha-BHC

		Pesticides		Dieldrin		Marine		0.11		ug/L		USEPA 1996		FCV

		Pesticides		Endosulfan I		Marine		0.0087		ug/L		USEPA 2009		AWQC

		Pesticides		Endosulfan II		Marine		0.0087		ug/L		USEPA 2009		AWQC

		Pesticides		Endosulfan sulfate		Marine		0.0087		ug/L		USEPA 2009		AWQC

		Pesticides		Endrin		Marine		0.01		ug/L		USEPA 1996		FCV

		Pesticides		Endrin aldehyde		Marine		0.01		ug/L		Endrin

		Pesticides		Endrin ketone		Marine		0.01		ug/L		Endrin

		Pesticides		gamma-BHC (Lindane)		Marine		0.016		ug/L		USEPA 2001

		Pesticides		gamma-Chlordane		Marine		0.004		ug/L		USEPA 2009		FRV - AWQC

		Pesticides		Heptachlor		Marine		0.0036		ug/L		USEPA 2009		FRV - AWQC

		Pesticides		Heptachlor epoxide		Marine		0.0036		ug/L		USEPA 2009		FRV - AWQC

		Pesticides		Methoxychlor		Marine		0.03		ug/L		USEPA 2009		AWQC

		Pesticides		Toxaphene		Marine		0.21		ug/L		USEPA 1996		FCV

		PCBs		Aroclor-1016		Marine		0.03		ug/L		USEPA 2009		FRV - AWQC

		PCBs		Aroclor-1221		Marine		0.03		ug/L		USEPA 2009		FRV - AWQC

		PCBs		Aroclor-1232		Marine		0.03		ug/L		USEPA 2009		FRV - AWQC

		PCBs		Aroclor-1242		Marine		0.03		ug/L		USEPA 2009		FRV - AWQC

		PCBs		Aroclor-1248		Marine		0.03		ug/L		USEPA 2009		FRV - AWQC

		PCBs		Aroclor-1254		Marine		0.03		ug/L		USEPA 2009		FRV - AWQC

		PCBs		Aroclor-1260		Marine		0.03		ug/L		USEPA 2009		FRV - AWQC

		PCBs		Aroclor-1262		Marine		0.03		ug/L		USEPA 2009		FRV - AWQC

		PCBs		Aroclor-1268		Marine		0.03		ug/L		USEPA 2009		FRV - AWQC

		SVOCs		1,1-Biphenyl		Marine		NSV		--		--

		SVOCs		1,2,3-Trichlorobenzene		Marine		NSV		--		--

		SVOCs		1,2,4-Trichlorobenzene		Marine		5.40		ug/L		USEPA 2006b

		SVOCs		1,2,4,5-Tetrachlorobenzene		Marine		129		ug/L		USEPA 2001

		SVOCs		1,2-Dichlorobenzene		Marine		42.0		ug/L		USEPA 2006b

		SVOCs		1,3-Dichlorobenzene		Marine		28.5		ug/L		USEPA 2001

		SVOCs		1,4-Dichlorobenzene		Marine		19.9		ug/L		USEPA 2001

		SVOCs		2,2'-Oxybis(1-chloropropane)		Marine		NSV		--		--

		SVOCs		2,3,4,6-Tetrachlorophenol		Marine		44.0		ug/L		Buchman 2008		Acute LOEL/10

		SVOCs		2,4,5-Trichlorophenol		Marine		12.0		ug/L		USEPA 2006b

		SVOCs		2,4,6-Trichlorophenol		Marine		61.0		ug/L		USEPA 2006b

		SVOCs		2,4-Dichlorophenol		Marine		NSV		--		--

		SVOCs		2,4-Dimethylphenol		Marine		NSV		--		--

		SVOCs		2,4-Dinitrophenol		Marine		48.5		ug/L		USEPA 2001

		SVOCs		2,4-Dinitrotoluene		Marine		480		ug/L		Nipper et al. 2001		NOEC; algae

		SVOCs		2,6-Dinitrotoluene		Marine		1,000		ug/L		Nipper et al. 2001		NOEC; algae

		SVOCs		2-Chloronaphthalene		Marine		NSV		--		--

		SVOCs		2-Chlorophenol		Marine		265		ug/L		USEPA 2006b

		SVOCs		2-Methylnaphthalene		Marine		NSV		--		--

		SVOCs		2-Methylphenol		Marine		1,020		ug/L		USEPA 2006b

		SVOCs		2-Nitroaniline		Marine		NSV		--		--

		SVOCs		2-Nitrophenol		Marine		2,940		ug/L		USEPA 2006b

		SVOCs		3- and 4-Methylphenol		Marine		NSV		--		--

		SVOCs		3,3'-Dichlorobenzidine		Marine		73.0		ug/L		USEPA 2006b

		SVOCs		3-Nitroaniline		Marine		NSV		--		--

		SVOCs		4,6-Dinitro-2-methylphenol		Marine		NSV		--		--

		SVOCs		4-Bromophenyl-phenylether		Marine		NSV		--		--

		SVOCs		4-Chloro-3-methylphenol		Marine		NSV		--		--

		SVOCs		4-Chloroaniline		Marine		NSV		--		--

		SVOCs		4-Chlorophenyl-phenylether		Marine		NSV		--		--

		SVOCs		4-Methylphenol		Marine		NSV		--		--

		SVOCs		4-Nitroaniline		Marine		NSV		--		--

		SVOCs		4-Nitrophenol		Marine		71.7		ug/L		USEPA 2001

		SVOCs		Acenaphthene		Marine		40.0		ug/L		USEPA 1996		FCV

		SVOCs		Acenaphthylene		Marine		NSV		--		--

		SVOCs		Acetophenone		Marine		NSV		--		--

		SVOCs		Anthracene		Marine		0.18		ug/L		USEPA 2006b

		SVOCs		Atrazine		Marine		10.0		ug/L		Buchman 2008

		SVOCs		Benzaldehyde		Marine		NSV		--		--

		SVOCs		Benzo(a)anthracene		Marine		NSV		--		--

		SVOCs		Benzo(a)pyrene		Marine		NSV		--		--

		SVOCs		Benzo(b)fluoranthene		Marine		NSV		--		--

		SVOCs		Benzo(g,h,i)perylene		Marine		NSV		--		--

		SVOCs		Benzo(k)fluoranthene		Marine		NSV		--		--

		SVOCs		Benzoic acid		Marine		NSV		--		--

		SVOCs		Benzyl alcohol		Marine		NSV		--		--

		SVOCs		bis(2-Chloroethoxy)methane		Marine		NSV		--		--

		SVOCs		bis(2-Chloroethyl)ether		Marine		NSV		--		--

		SVOCs		bis(2-Chloroisopropyl)ether		Marine		NSV		--		--

		SVOCs		bis(2-Ethylhexyl)phthalate		Marine		360		ug/L		Buchman 2008

		SVOCs		Butylbenzylphthalate		Marine		29.4		ug/L		USEPA 2001

		SVOCs		Caprolactam		Marine		NSV		--		--

		SVOCs		Carbazole		Marine		NSV		--		--

		SVOCs		Chrysene		Marine		NSV		--		--

		SVOCs		Dibenz(a,h)anthracene		Marine		NSV		--		--

		SVOCs		Dibenzofuran		Marine		65.0		ug/L		USEPA 2006b

		SVOCs		Diethylphthalate		Marine		75.9		ug/L		USEPA 2001

		SVOCs		Dimethyl phthalate		Marine		580		ug/L		USEPA 2001

		SVOCs		Di-n-butylphthalate		Marine		3.40		ug/L		USEPA 2001

		SVOCs		Di-n-octylphthalate		Marine		NSV		--		--

		SVOCs		Fluoranthene		Marine		11.0		ug/L		USEPA 1996		FCV

		SVOCs		Fluorene		Marine		NSV		--		--

		SVOCs		Hexachlorobenzene		Marine		NSV		--		--

		SVOCs		Hexachlorobutadiene		Marine		0.32		ug/L		USEPA 2001

		SVOCs		Hexachlorocyclopentadiene		Marine		0.07		ug/L		USEPA 2001

		SVOCs		Hexachloroethane		Marine		9.40		ug/L		USEPA 2001

		SVOCs		Indeno(1,2,3-cd)pyrene		Marine		NSV		--		--

		SVOCs		Isophorone		Marine		129		ug/L		USEPA 2001

		SVOCs		Naphthalene		Marine		23.5		ug/L		USEPA 2001

		SVOCs		Nitrobenzene		Marine		66.8		ug/L		USEPA 2001

		SVOCs		n-Nitroso-di-n-propylamine		Marine		120		ug/L		USEPA 2006b

		SVOCs		n-Nitrosodiphenylamine		Marine		33,000		ug/L		USEPA 2001

		SVOCs		Pentachlorophenol		Marine		7.90		ug/L		USEPA 2009		AWQC

		SVOCs		Phenanthrene		Marine		8.30		ug/L		USEPA 1996		FCV

		SVOCs		Phenol		Marine		58.0		ug/L		USEPA 2001

		SVOCs		Pyrene		Marine		0.24		ug/L		USEPA 2006b

		VOCs		1,1,1-Trichloroethane		Marine		312		ug/L		USEPA 2001

		VOCs		1,1,2,2-Tetrachloroethane		Marine		90.2		ug/L		USEPA 2001

		VOCs		1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)		Marine		NSV		--		--

		VOCs		1,1,2-Trichloroethane		Marine		550		ug/L		USEPA 2006b

		VOCs		1,1-Dichloroethane		Marine		NSV		--		--

		VOCs		1,1-Dichloroethene		Marine		2,240		ug/L		USEPA 2001

		VOCs		1,2,3-Trichlorobenzene		Marine		NSV		--		--

		VOCs		1,2,4-Trichlorobenzene		Marine		5.40		ug/L		USEPA 2006b

		VOCs		1,2-Dibromo-3-chloropropane		Marine		NSV		--		--

		VOCs		1,2-Dibromoethane		Marine		NSV		--		--

		VOCs		1,2-Dichlorobenzene		Marine		42.0		ug/L		USEPA 2006b

		VOCs		1,2-Dichloroethane		Marine		1,130		ug/L		USEPA 2001

		VOCs		1,2-Dichloroethene (total)		Marine		680		ug/L		USEPA 2006b

		VOCs		1,2-Dichloropropane		Marine		2,400		ug/L		USEPA 2001

		VOCs		1,3-Dichlorobenzene		Marine		28.5		ug/L		USEPA 2001

		VOCs		1,4-Dichlorobenzene		Marine		19.9		ug/L		USEPA 2001

		VOCs		1,4-Dioxane		Marine		NSV		--		--

		VOCs		2-Butanone		Marine		NSV		--		--

		VOCs		2-Hexanone		Marine		NSV		--		--

		VOCs		4-Methyl-2-pentanone		Marine		123,000		ug/L		USEPA 2006b

		VOCs		Acetone		Marine		564,000		ug/L		USEPA 2006b

		VOCs		Benzene		Marine		110		ug/L		USEPA 2006b

		VOCs		Bromochloromethane		Marine		NSV		--		--

		VOCs		Bromodichloromethane		Marine		NSV		--		--

		VOCs		Bromoform		Marine		640		ug/L		USEPA 2001

		VOCs		Bromomethane		Marine		120		ug/L		USEPA 2001

		VOCs		Carbon disulfide		Marine		NSV		--		--

		VOCs		Carbon tetrachloride		Marine		1,500		ug/L		USEPA 2001

		VOCs		Chlorobenzene		Marine		25.0		ug/L		USEPA 2006b

		VOCs		Chloroethane		Marine		NSV		--		--

		VOCs		Chloroform		Marine		815		ug/L		USEPA 2001

		VOCs		Chloromethane		Marine		2,700		ug/L		USEPA 2001

		VOCs		cis-1,2-Dichloroethene		Marine		680		ug/L		USEPA 2006b

		VOCs		cis-1,3-Dichloropropene		Marine		7.90		ug/L		USEPA 2001

		VOCs		Cyclohexane		Marine		NSV		--		--

		VOCs		Dibromochloromethane		Marine		NSV		--		--

		VOCs		Dichlorodifluoromethane(Freon-12)		Marine		NSV		--		--

		VOCs		Ethylbenzene		Marine		25.0		ug/L		USEPA 2006b

		VOCs		Isopropylbenzene		Marine		NSV		--		--

		VOCs		m- and p-Xylene		Marine		19.0		ug/L		USEPA 2006b		Total xylenes

		VOCs		Methyl acetate		Marine		NSV		--		--

		VOCs		Methylcyclohexane		Marine		NSV		--		--

		VOCs		Methylene chloride		Marine		2,560		ug/L		USEPA 2001

		VOCs		Methyl-tert-butyl ether (MTBE)		Marine		5,000		ug/L		Buchman 2008

		VOCs		o-Xylene		Marine		19.0		ug/L		USEPA 2006b		Total xylenes

		VOCs		Styrene		Marine		910		ug/L		USEPA 2006b

		VOCs		Tetrachloroethene		Marine		45.0		ug/L		USEPA 2001

		VOCs		Toluene		Marine		215		ug/L		USEPA 2006b

		VOCs		trans-1,2-Dichloroethene		Marine		680		ug/L		USEPA 2006b

		VOCs		trans-1,3-Dichloropropene		Marine		7.90		ug/L		USEPA 2001

		VOCs		Trichloroethene		Marine		1,940		ug/L		USEPA 2006b

		VOCs		Trichlorofluoromethane(Freon-11)		Marine		NSV		--		--

		VOCs		Vinyl chloride		Marine		NSV		--		--

		VOCs		Xylene, total		Marine		19.0		ug/L		USEPA 2006b

		OTHER		Chromium (hexavalent)		Marine		50.4		ug/L		USEPA 2009		AWQC

		OTHER		Chromium (hexavalent), Dissolved		Marine		50.0		ug/L		USEPA 2009		AWQC



		Notes:

		NSV - No Screening Value				PCBs - Polychlorinated Biphenyls

		AWQC - Ambient Water Quality Criteria				SVOCs - Semi-Volatile Organic compounds

		FCV - Final Chronic Value				ug/L - micrograms per liter

		NOEC - No-Observed-Effect Concentration				VOCs - Volatile Organic Compounds

		FRV - Final Residue Value
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