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EXECUTIVE SUMMARY 

 

Tetra Tech NUS has prepared this Quality Assurance Project Plan QAPP Sampling and Analysis Plan 

SAP has been prepared under CLEAN Contract No. N62467-04-D-0055 Contract Task Order 423.  The 

Navy has conducted various testing, training, and disposal activities related to military munitions at the 

Naval Support Facility located in Indian Head, Maryland, since it was established in 1890 as a Naval 

Ordnance Station.  The general locations of Naval Support Facility Indian Head (NSF-IH), Main 

Installation and the Stump Neck Annex are shown on Map 1-1.  The Stump Neck Annex covers 

approximately 1,100 acres on the Stump Neck peninsula at the confluence of the Potomac River and 

Chicamuxen Creek in Charles County, Maryland.  The Indian Head Main Installation is northeast of the 

Stump Neck Annex, across Mattawoman Creek.  Much of Stump Neck peninsula lies within the Valley 

Impact Fan (Map 1-2).  General Smallwood State Park and private property are east of Stump Neck 

Annex. 

 

As a result of the Navy’s explosives and munitions training activities, munitions and explosives of concern 

(MEC) and munitions constituents (MC) may be present at various sites throughout the Stump Neck 

Annex.  The term MEC includes Discarded Military Munitions (DMM), Unexploded Ordnance (UXO), and 

MC in high enough concentrations to pose an explosive hazard.  The Navy is following the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) process for the 

investigation of these sites. 

 

Closed, transferred, and transferring military ranges and sites not located on an operational range are 

considered other than operational.  The initial phase of the CERCLA process, the Preliminary 

Assessment (PA) was completed in September 2005 and identified for further investigation at the Stump 

Neck Annex five small arms and trap/skeet ranges classified as “other than operational range” sites or 

Munitions Response Areas or Munitions Response Sites (MRA/Ss) .  The five MRA/Ss described in the 

Stump Neck Annex PA Report are indicated on Map 1-3.  The PA used five primary sources of 

information to support the facility data collection effort, including historical archives, personal interviews, 

installation data repositories (including the Administrative Record), visual surveys, and off-facility data 

sources and repositories, such as local libraries and museums. 

 

The primary objective of this Site Inspection (SI) is to determine whether further response actions or 

remedial investigations are appropriate for any of the sites identified in the PA to restore the sites to an 

acceptable environmental condition.  The SI considers the background information provided in the PA 

and collects supplemental site-specific environmental data to further characterize the nature and extent of 

MEC and MC at the sites identified in the PA Report.   
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This QAPP SAP has been prepared in accordance with the Department of Defense requirements for 

developing QAPPs for the management of environmental data collection and use as described in the 

Uniform Federal Policy for Quality Assurance Project Plans (UFP QAPPs aka as UFP SAPs).  Therefore 

this UFP SAP consists of the thirty seven UFP SAP Work Sheets with text, figures, maps and appendices 

added as necessary to provide the required information.   

 

The information provided in the Work Sheets was developed based on the results of three project 

scooping meetings among the planning team The planning team consisted of representatives of the 

Navy, United States Environmental Protection Agency (EPA) Region III, Maryland Department of 

Environment, and Tetra Tech NUS (See Work Sheet 9 for attendees).  Work Sheet 10 contains the 

general and site-specific Conceptual Site Models (CSMs) for each of the five sites.  These CSMs were 

used as the basis for the development of the site-specific project Data Quality Objectives, which are 

contained in Work Sheet 11.  The remainder of the Work Sheets describes the sampling, analytical and 

data evaluation procedures including quality requirements.  
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ACRONYMS 

%D   Percent deviation 

%R   Percent recovery 

°F   Degree Fahrenheit 

AOC   Areas of Concern 

AR   Administrative record 

ARAR   Applicable or Relevant and Appropriate Requirements 

BERA   Baseline Ecological Risk Assessment 

bgs   Below ground surface 

BTAG   Biological Technical Assistance Group 

CA   Corrective Action  

CAS   Chemical Abstract Service 

CERCLA   Comprehensive Environmental Response, Compensation, and Liability Act 

CFR   Code of Federal Regulations 

CLEAN   Comprehensive Long-Term Environmental Action Navy 

CLP    Contract Laboratory Program 

COC    Chain-of-custody 

COPC   Contaminant of potential concern 

CPR   Cardiopulmonary resuscitation 

CSM   Conceptual Site Model 

CTC   Cost-to-complete 

CTO   Contract Task Order 

DI   Deionized 

DMM   Discarded Military Munitions 

DoD    Department of Defense 

DPT   Direct-push technology 

DQI    Data Quality Indicator 

DQO    Data Quality Objective 

DVM   Data Validation Manager 

EDD   Electronic data deliverable 

EOD   Explosive Ordnance Device 

FCR   Field Change Request 

FOL   Field Operations Leader 

FS    Feasibility Study 
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ft2/d   Square foot per day 

FTMR   Field Task Modification Request 

GC/MS    Gas Chromatograph/Mass Spectrometer 

GIS    Geographic Information System 

GPS    Global Positioning System 

HASP   Health and Safety Plan 

HDPE   High-density polyethylene 

HSM   Health and Safety Manager 

IAS   Initial Assessment Study 

IC   Initial Calibration 

IDL   Instrument Detection Limit 

IDQTF    Intergovernmental Data Quality Task Force 

IDW   Investigation-derived waste 

IR   Installation Restoration 

IS   Internal Standard 

ITRC   Interstate Technology and Regulatory Council 

LCS    Laboratory Control Sample 

LCSD   Laboratory Control Sample Duplicate 

LFB    Laboratory Fortified Blank 

LIMS    Laboratory Information Management Systems 

MARLAP   Multi-Agency Radiological Laboratory Analytical Protocols (Manual) 

MARSSIM   Multi-Agency Radiation Survey and Site Investigation Manual 

MC   Munitions Constituents 

MCB   Marine Corps Base 

MCL    Maximum Contaminant Level 

MDE   Maryland Department of the Environment 

MDL    Method detection limit 

MEC   Munitions and Explosives of Concern 

mi2   Square mile 

MOU    Memorandum of Understanding 

MPC    Measurement Performance Criterion 

MQO    Measurement Quality Objectives 

MRA/S   Munitions Response Area or Munitions Response Site 

MRP   Munitions Response Program 

MS/MSD   Matrix Spike/Matrix Spike Duplicate 

msl   Mean sea level 
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MSR    Management Systems Review 

NAVEODTECHDIV Naval Explosion Ordnance Disposal Technical Division 

NAVFAC  Naval Facilities Engineering Command 

NAVSCOLEOD  Naval School, Explosive Ordnance Disposal 

NAVSEA  Naval Sea Systems Command 

NCP   National Contingency Plan 

NDW   Naval District Washington 

NEIC    National Enforcement Investigations Center 

NFA   No Further Action 

NFESC   Naval Facilities Engineering Service Center 

NG   Nitroglycerin 

NIRIS   Naval Installation Restoration Information Solution 

NIST    National Institute of Standards and Technology 

NPDES   National Pollutant Discharge Elimination System 

NPL    National Priorities List 

NSF   Naval Support Facility 

OSHA   Occupational Safety and Health Administration 

PA    Preliminary Assessment 

PAH   Polynuclear aromatic hydrocarbon 

PARCC   Precision, Accuracy, Representativeness, Completeness, and Comparability 

PCB    Polychlorinated biphenyl 

PDF    Portable Document Format 

PG    Professional Geologist 

PM   Project Manager 

POC   Point of Contact 

PPE   Personal Protective Equipment 

PQO    Project Quality Objective 

PRP    Potentially Responsible Party 

PRQL   Project-Required Quantitation Limit 

PT    Proficiency Testing  

QA    Quality Assurance 

QAM   Quality Assurance Manager 

QAO   Quality Assurance Officer 

QAPP    Quality Assurance Project Plan 

QC    Quality Control 

QL    Quantitation Limit 
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QMP    Quality Management Plan 

QS    Quality System 

QSM   Quality Systems Manual 

RAGS   Risk Assessment Guidance for Superfund 

RBC   Risk-based Concentrations 

RBSL   Risk-based Screening Levels 

RCRA    Resource Conservation and Recovery Act 

RI    Remedial Investigation 

RIC    Reconstructed Ion Chromatogram 

RPD    Relative Percent Difference 

RPM    Remedial Project Manager 

RSD    Relative Standard Deviation 

RT    Retention Time 

RTM   Remedial Technical Manager 

RTW   Retention Time Window 

SAP    Sampling and Analysis Plan 

SD    Standard Deviation 

SDG    Sample Delivery Group 

SDWA    Safe Drinking Water Act 

SDZ   Safety Danger Zone 

SI   Site Inspection 

SIM   Selective Ion Monitoring 

SOP    Standard Operating Procedure 

SQL    Structured Query Language 

SRM    Standard Reference Material 

SSL   Soil Screening Level 

SSO   Site Safety Officer 

SVOA   Semivolatile Organic Analytes 

SVOC    Semivolatile Organic Compounds 

SW    Surface Water 

SWMU   Solid Waste Management unit 

TCL   Target Compound List 

TCLP    Toxicity Characteristic Leaching Procedure 

Tetra Tech  Tetra Tech NUS, Inc. 

TOC   Total Organic Carbon 

TSA    Technical Systems Audit 
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U.S. EPA  United States Environmental Protection Agency 

UFP    Uniform Federal Policy 

USACE   United States Army Corps of Engineers 

USCS   Unified Soil Classification System 

USDA   United States Department of Agriculture 

UXO   Unexploded Ordnance 

VOA    Volatile Organic Analyte 

VOC   Volatile organic compound 

VSP    Visual Sample Plan 

WMA   Wildlife Management Area 

XRF   X-ray fluorescence 
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SAP Worksheet #2 -- SAP Identifying Information 
(UFP-QAPP Manual Section 2.2.4) 

 

Site Name/Number:  Naval Support Facility (NSF) Indian Head-Stump Neck Annex, Maryland 
Operable Units: UXO-14, -15, -16, -17, and -25 
Contractor Name: Tetra Tech, Inc. 
Contract Number: N62467-04-D-0055 
Contract Title: Comprehensive Long-Term Environmental Action Navy (CLEAN)  
Work Assignment Number (optional): Contract Task Order (CTO) 0423 
 
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) (U.S. EPA, 2005) and EPA 
Guidance for Quality Assurance Project Plans, EPA QA/G-5, QAMS (2002).   
 
2.  Identify regulatory program:  _Department of Defense (DoD) Military Munitions Response Program 
(MRP) using the general CERCLA process.  
  
3.  This SAP is a project-specific SAP.  
 
4.  List dates of scoping sessions that were held: 
 

  Scoping Session      Date 
Meeting No. 1 - Development of Conceptual Site Model 
(CSM) and Data Quality Objectives (DQOs)  November 7 to 9, 2007 
Meeting No. 2 - Development of CSM and DQOs  December 18 and 19, 2007 
Meeting No. 3 - Development of CSM and DQOs  January 28 and 29, 2008 
Meeting No. 4 - Site Walk  February 11, 2008 
   

5.  List dates and titles of any SAP documents written for previous site work that are relevant to the 
current investigation.  
 
     Title         Date     
Not Applicable – This is the initial MRP SI   
   
   

6.   List organizational partners (stakeholders) and connection with lead organization:   
 
United States Environmental Protection Agency (U.S. EPA) Region 3 – Regulatory Oversight   
Maryland Department of the Environment (MDE) – Regulatory Oversight      
              
        
 
7. Lead organization (see WS 7 for detailed list of data users)  
Naval Facilities Engineering Command (NAVFAC) Washington       
NSF Indian Head             
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8. If any required SAP elements or required information are not applicable to the project or are provided 

elsewhere, then note the omitted SAP elements and provide an explanation for their exclusion below:  
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UFP-QAPP 
Worksheet # 

Required Information Crosswalk to Related 
Information 

A. Project Management  
Documentation 
1 Title and Approval Page NA 
2 Table of Contents 

SAP Identifying Information 
NA 

3 Distribution List NA 
4 Project Personnel Sign-Off Sheet NA 
Project Organization 
5 Project Organizational Chart NA 
6 Communication Pathways NA 
7 Personnel Responsibilities and Qualifications 

Table 
NA 

8 Special Personnel Training Requirements Table NA 
Project Planning/Problem Definition 
9 Project Planning Session Documentation 

(including Data Needs tables) 
Project Scoping Session Participants Sheet 
 

NA 

10 Problem Definition, Site History, and 
Background.  
Site Maps (historical and current) 

NA 

11 Site-Specific Project Quality Objectives  NA 
12 Measurement Performance Criteria Table NA 

13 Sources of Secondary Data and Information, 
Secondary Data Criteria and Limitations Table 

NA 

14 Summary of Project Tasks NA 
15 Reference Limits and Evaluation Table NA 
16 Project Schedule/Timeline Table NA 
B.  Measurement Data Acquisition 
Sampling Tasks 
17 Sampling Design and Rationale NA 
18 Sampling Locations and Methods/Standard 

Operating Procedure (SOP) Requirements Table 
Sample Location Map(s) 

NA 

19 Analytical Methods/SOP Requirements Table NA 
20 Field Quality Control Sample Summary Table NA 
21 Project Sampling SOP References Table, 

Sampling SOPs 
NA 

22 Field Equipment Calibration, Maintenance, 
Testing, and Inspection Table 

NA 

Analytical Tasks 
23 Analytical SOPs, 

Analytical SOP References Table 
NA 

24 Analytical Instrument Calibration Table NA 
25 Analytical Instrument and Equipment 

Maintenance, Testing, and Inspection Table 
NA 
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UFP-QAPP 
Worksheet # 

Required Information Crosswalk to Related 
Information 

Sample Collection 
26 Sample Handling System, Documentation 

Collection, Tracking, Archiving, and Disposal  
Sample Handling Flow Diagram 

NA 

27 Sample Custody Requirements, 
Procedures/SOPs Sample Container 
Identification 
Example Chain-of-Custody Form and Seal 

NA 

Quality Control (QC) Samples 
28 QC Samples Table, 

Screening/Confirmatory Analysis Decision Tree 
NA 

Data Management Tasks 
29 Project Documents and Records Table NA 
30 Analytical Services Table 

Analytical  and Data Management SOPs 
NA 

C.  Assessment Oversight 
31 Planned Project Assessments Table, 

Audit Checklists 
NA 

32 Assessment Findings and Corrective Action 
Responses Table  

NA 

33 QA Management Reports Table NA 

D. Data Review 
34 Verification (Step I) Process Table NA 
35 Validation (Steps IIa and IIb) Process Table NA 
36 Validation (Steps IIa and IIb) Summary Table NA 
37 Usability Assessment NA 
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SAP Worksheet #3 -- Distribution List 
(UFP-QAPP Manual Section 2.3.1) 

 

 
Name of SAP 

Recipients 

 
Title/Role 

 
Organization 

 
Telephone Number 

(Optional) 
 

E-Mail or Mailing Address  

 
Document Control 

Number 
(Optional) 

Joseph Rail 
Navy Remedial 

Project Manager 
(RPM) 

NAVFAC 
Washington 202.685.3105 joseph.rail@navy.mil NA 

Jeffrey Bossart 
Environmental 

Division Director, 
NSF-IH 

NSF Indian Head 301.744.4705 jeffrey.bossart@navy.mil NA 

Curtis DeTore MDE RPM MDE 410.537.3791 cdetore@mde.state.md.us NA 

Dennis Orenshaw U.S. EPA Region 3 
RPM U.S. EPA Region 3 215.814.3361 orenshaw.dennis@epa.gov NA 

John Trepanowski Program Manager Tetra Tech   610.491.9688 john.trepanowski@tetratech.com NA 

Ralph Basinski Project Manager 
(PM) Tetra Tech   412.921.8308 ralph.basinski@tetratech.com NA 

Ralph Brooks UXO/MEC Manager Tetra Tech 706.224.4690 ralph.brooks@tetratech.com NA 

Fred Ramser Field Operations 
Leader (FOL) Tetra Tech 412.921.8838 fred.ramser@tetratech.com NA 

Ed Sedlmyer Project Chemist Tetra Tech 412.921.8704 edward.sedlmyer@tetratech.com NA 

Andrea Colby Lab Project Manager Katahdin Analytical 
Services, Inc. 207.874.2400 acolby@katahdinlab.com NA 

Scott Brunk 
Vice President (VP) 

Corporate 
Operations 

Analytical Laboratory 
Services, Inc. 717.944.5541 ext. 3147 sbrunk@analyticallab.com NA 
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Name of SAP 

Recipients 

 
Title/Role 

 
Organization 

 
Telephone Number 

(Optional) 
 

E-Mail or Mailing Address  

 
Document Control 

Number 
(Optional) 

Anna Milliken Operations Manager Analytical Laboratory 
Services, Inc. 717.944.5541 ext. 3135 amilliken@analtyicallab.com NA 

TBD 
Direct-Push 

Technology (DPT)/ 
Driller 

Subcontractor TBD TBD NA 
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SAP Worksheet #4 -- Project Personnel Sign-Off Sheet 
(UFP-QAPP Manual Section 2.3.2) 

 

Name Organization/Title/Role 
Telephone 

Number 
(optional) 

Signature/E-Mail Receipt SAP Section 
Reviewed Date SAP Read 

Navy and Regulator Project Team Personnel     

Joseph Rail Navy RPM 202.685.3105 joseph.rail@navy.mil 

All  

Jeffrey Bossart Environmental Division 
Director, NSF-IH 301.744.4705 jeffrey.bossart@navy.mil All 

 

Curtis DeTore State (MDE) RPM 410.537.3791 cdetore@mde.state.md.us All  

Dennis Orenshaw U.S. EPA Region 3 RPM 215.814.3361 orenshaw.dennis@epa.gov All  

Tetra Tech Project Team Personnel     

Ralph Basinski PM 412.921.8308 ralph.basinski@tetratech.com 

All  

Fred Ramser FOL 412.921.8838 fred.ramser@tetratech.com 

All  

Ed Sedlmyer Project Chemist 412.921.8704 edward.sedlmyer@tetratech.com 

WS #s 12, 14, 
15, 19, 20, 23-
28, 30, 34-37 

 

Matt Soltis Health and Safety Manager 
(HSM) 412.921.8912 matt.soltis@tetratech.com 

HASP 
 

Joseph Samchuck Data Validation Manager 
(DVM) 412.921.8510 joseph.samchuck@tetratech.com 

WS #s 12, 14, 
15, 19, 20, 23-
28, 30, 34-37 
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Name Organization/Title/Role 
Telephone 

Number 
(optional) 

Signature/E-Mail Receipt SAP Section 
Reviewed Date SAP Read 

Subcontractor Personnel     

Leslie Dimond Lab (Katahdin Analytical 
Services, Inc.) QAM 207.874.2400 ldimond@katahdin.com 

WS #s 12, 14, 
15, 19, 20, 23-
28, 30, 34-37 

 

Scott Brunk 
Analytical Laboratory 

Services, Inc. (VP 
Corporate Operations) 

717.944.5541 
ext. 3147 sbrunk@analtyicallabs.com 

WS #s 12, 14, 
15, 19, 20, 23-
28, 30, 34-37 

 

Anna Milliken 
Analytical Laboratory 

Services, Inc. (Operations 
Manager) 

717.944.5541 
ext. 3135 amilliken@analtyicallabs.com 

WS #s 12, 14, 
15, 19, 20, 23-
28, 30, 34-37 

 

TBD DPT (TBD) Supervisor TBD TBD   

 

mailto:ralph.basinski@tetratech.com
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SAP Worksheet #5 -- Project Organizational Chart 
(UFP-QAPP Manual Section 2.4.1) 

 

Lines of Authority    Lines of Communication 

 

 
Curtis DeTore 

State RPM  
410.537.3791 

Joseph Rail 
Navy RPM 

 202.685.3105 

Jeffrey Bossart 
NSF Indian Head 

POC 
301.744.4705 

Sherri Eng 
Navy 

QA Officer 

Tom Johnston
Tetra Tech  

Quality 
Assurance 

Manager (QAM) 
412.921.8615

Ralph Basinski
Tetra Tech  

PM 
412.921.8308 

Matt Soltis 
Tetra Tech 

HSM 
412.921.8912 

Fred Ramser 
Tetra Tech 

FOL 
412.921.8838 

Lee Leck
Tetra Tech 

Data  Manager 
412.921.8856 

Ed Sedlmyer 
Tetra Tech 

Chemist 
412.921.8704 

[Name] 
[Subcontractor] 
Project Manager 

[phone ] 

Andrea Colby
Katahdin Analytical 

Services, Inc. 
Project Manager 

207.874.2400 

 
Dennis 

Orenshaw 
U.S. EPA RPM 
215.814.3361 

Ralph Brooks
Tetra Tech 

UXO Manager 
770.413.0965 

[Name]
[Subcontractor] 
Utility Clearance 

[phone ] 

Anna Milliken
Analytical Laboratory 

Services, Inc. 
717.944.5541  

ext. 3135 

Scott Brunk
Analytical Laboratory 

Services, Inc. 
717.944.5541  

ext. 3147 

Joseph Samchuck
Tetra Tech 

Data Validation 
Manager 

412.921.8510 
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SAP Worksheet #6 -- Communication Pathways 
(UFP-QAPP Manual Section 2.4.2) 

 

Communication Drivers Responsible 
Affiliation Name Phone Number 

and/or E-Mail Procedure 

Field Task Modification Requests 
(FTMRs) – Sampling Tetra Tech FOL Fred Ramser 412.921.8838 

Immediately obtain approval from Tetra 
Tech PM. 
Document via Field Task Modification 
Request (FTMR) Form. 

QAPP Amendments Navy RPM Joseph Rail 202.685.3105 Send scope change to Tetra Tech Program 
Management Office. 

Schedule Changes Tetra Tech PM Ralph Basinski 412.921.8308 Inform Navy via schedule impact letter as 
soon as impact is realized. 

Field issues that require changes in 
the scope or implementation of field 
work  

Tetra Tech PM 
Tetra Tech FOL 

Ralph Basinski 
Fred Ramser 

412.921.8308 
412.921.8838 

FOL informs PM, PM informs Navy RPM, 
Navy RPM issues scope change, if 
warranted; Scope change to be 
implemented before work is executed. 

Stop work recommendations, for 
example, to protect workers from 
unsafe conditions or situations or to 
prevent a degradation in quality of 
work 

Tetra Tech PM 
Tetra Tech FOL 
Tetra Tech QAO 

Navy RPM 

Ralph Basinski 
Fred Ramser 
Kelly Carper 
Joseph Rail 

412.921.8308 
412-921-8838 
412.921.7273 
202.685.3105 

Responsible party immediately informs 
subcontractors, Navy, and project team. 

Field or laboratory data issues 
Analytical Laboratory 

Tetra Tech Project 
Chemist 

Matt Kraus  
412.921.8729 

Immediately notify Tetra Tech Project 
Chemist when issue is related to chemical 
data. 
Notify Data Validation Staff and Tetra Tech 
PM if necessary. 
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SAP Worksheet #7 -- Personnel Responsibilities and Qualifications Table 
(UFP-QAPP Manual Section 2.4.3) 

 

Name Title/Role Organizational 
Affiliation Responsibilities 

Education and/or 
Experience 

Qualifications 
(Optional) 

John Trepanowski Program Manager Tetra Tech   

Overseas CLEAN Program M.S. Mining Engineering, 
B.S. Mining Engineering, 27 
years of engineering 
experience 

Ralph Basinski Project Manager Tetra Tech   
Oversees project, budget, 
schedule, and technical day-to-day 
management of the project. 

B.S. Chemistry, 30 years of 
environmental experience 

Fred Ramser FOL, Lead Geologist, 
Project Safety Officer Tetra Tech   

Supervises, coordinates, and 
performs field sampling activities.  
Prepares all geological 
interpretations and report text. 

B.S. Geology, 16 years 
experience as a 
geoscientist 

Matt Soltis HSM Tetra Tech Oversees Navy CLEAN program 
safety. 

B.S. in Industrial Safety 
Science, CSP, CIS. 

Matt Kraus Project Chemist Tetra Tech 
Participate in scoping, prepare 
laboratory scope, coordinate with 
laboratory, and data quality review. 

B.S. environmental 
chemistry, 2 years 
environmental experience 

Andrea Colby Laboratory Project Manager Katahdin Analytical 
Services, Inc. 

Coordinate analyses with 
laboratory chemists, ensure the 
scope is followed, QA data 
packages, communicate with Tetra 
Tech staff. 

Can be provided upon 
request 
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Name Title/Role Organizational 
Affiliation Responsibilities 

Education and/or 
Experience 

Qualifications 
(Optional) 

Scott Brunk or Anna 
Milliken Laboratory Management 

Analytical 
Laboratory Services, 

inc. 

Coordinates analyses with 
laboratory chemist, ensures that 
scope is followed, QA data 
packages, communicates with 
Tetra Tech staff 

Can be provided upon 
request 

TBD DPT/Driller Subcontractor 
Soil boring and sampling, 

groundwater well installation and 
sampling. 

 

TBD Utility Location Subcontractor Utility location.  
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SAP Worksheet #8 -- Special Personnel Training Requirements Table 
(UFP-QAPP Manual Section 2.4.4) 

The following table is used to identify and describe any specialized/non-routine project specific training requirements or 
certifications needed by personnel in order to successfully complete the project or task. OPNAV 5090.1 instructions are 
not considered specialized training; the OPNAV training requirements represent routine, minimum requirements that are 
mandatory for all DON projects. 

 

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 / 

Certificates1 

Field 
Technicians 

40-hour HAZWOPER 
8-hour HAZWOPER 

Refresher 

Various Current UXO and field 
sampling 
personnel 

All field staff / 
Tetra Tech 

Tetra Tech project 
office and field office 

FOL Same as field 
technician 

HAZWOPER 
requirements plus 

Supervisor Training 

Various Current FOL FOL / Tetra 
Tech 

Tetra Tech project 
office and field office 

X-Ray 
Fluorescence 

(XRF) 
Technician 

Operation of XRF  Previously 
trained 

personnel 

Current XRF Technician XRF Technician 
/ Tetra Tech 

Tetra Tech project 
office and field office 

Health and 
Safety Officer 

First 
Aid/Cardiopulmonary 
Resuscitation (CPR) 

Training 

Red Cross September 
2007 

Field Personnel Tetra Tech Tetra Tech project 
office and field office 

 

010801/P (WS #8)  CTO 423 



NSF Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date:  April 2009 

Worksheet #8 
Page 25 of 298 

 

010801/P (WS #8)  CTO 423 

All field personnel will have appropriate training to conduct the field activities to which they are assigned.  Additionally, each site worker will be 

required to have completed a 40-hour course (and 8-hour refresher, if applicable) in health and safety training (HAZWOPER) as described under 

Occupational Safety and Health Administration (OSHA) 29 Code of Federal Regulations (CFR) 1910.120(b)(4).   

 

The selected analytical laboratory (Katahdin Analytical Services, Inc.) has successfully completed the laboratory evaluation process required as 

part of the Naval Facilities Engineering Service Center (NFESC) Quality Assurance Program and described in the Department of Defense Quality 

Systems Manual (DoD QSM), January 2006. 
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SAP Worksheet #9 -- Project Scoping Session Participants Sheet 
(UFP-QAPP Manual Section 2.5.1) 

 
 
Project Name: Stump Neck Annex SI 
Projected Date(s) of Sampling:  
    August 2009  
 
Project Manager:  Ralph Basinski 
 

 
Site Name:  Five Other Than Operational MRP Sites  
 
Site Location:  NSF Indian Head—Stump Neck     
Annex, Charles County, Maryland 
 

 
Date of Session:  November 7 to 9, 2007 
Scoping Session Purpose: Develop CSM and DQOs 

Name Title Affiliation Phone 
Number

E-Mail 
Address Project Role 

Joseph Rail Navy RPM NAVFAC 
Washington 

202. 
685.3105 

joseph.rail@ 
navy.mil 

Navy NAVFAC 
project 

management 

Shawn Jorgensen NSF Indian Head RPM NSF Indian 
Head 

301. 
744.2263 

shawn.a. 
jorgensen@ 

navy.mil 

NSF Indian 
Head facility 

project 
management 

Ralph Basinski Project Manager Tetra Tech 412. 
921.8308 

ralph.basinski@ 
tetratech.com 

Tetra Tech 
project 

managmenet 

Ralph Brooks UXO Manager Tetra Tech  ralph.brooks@ 
tetratech.com 

UXO support 

Jim Coffman Geophysicist Tetra Tech 412. 
921.8244 

jim.coffman@ 
tetratech.com 

On-site 
geopysics 

measurements 

Rick Barringer Technical Lead Tetra Tech 412. 
921.8524 

rick.barringer@ 
tetratech.com 

Technical 
support 

 
November 7-9, 2007 Meeting Notes 

The November 7 – 9, 2007 scoping session addressed 16 sites at IH-Stump Neck Annex.  Five Small 
Arms Range sites (UXO-14, UXO-15, UXO-16, UXO-17, UXO-25) are addressed in this SAP and are 
highlighted in the following general meeting notes. Information relevant to these sites is included in 
Worksheet # 9. The full meeting minutes are available in the project file. 
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IH-Stump Neck Annex 

MRP Site Locations 
General Notes 

A. Marine Rifle Range 
(UXO-14) 

• Two discrete target butts on east end of rifle range.  Target 
butt soil (subsurface) to be field-screened using XRF 
instrumentation to identify subsoil lead concentrations. 

• Lead is the marker compound.  Need reference 
concentration–either health-based or risk-based for lead 
in soil to evaluate samples against. 

• Emphasis on field analyses, with limited laboratory 
analysis to confirm lead/other metal concentrations in 
target butt subsurface soil.   

• Consider limited soil sampling in front of target butts 
(undershot) and beyond target butts (overshot) to 
delineate zones of projectile and/or metals accumulation 
beyond the range target butts. 

B. Old Skeet and Trap Range 
          (UXO-15) 

• Superimpose maximum fall zone for shot onto MRP site 
map.  Much of the maximum fall zone may be in the 
Potomac River (underwater). 

• Surface soil samples to be field-screened using XRF 
instrumentation to identify subsoil lead concentrations. 

• Lead is the marker compound.  Need reference 
concentration–either health-based or risk-based for lead 
in soil to evaluate samples against. 

• Soil samples to be evaluated for PAHs-clay pigeons are a 
source for these compounds, and many fragments are 
present on this range. 

• Emphasis on field analyses, with limited laboratory 
analysis to confirm lead/other metal concentrations (and 
PAHs) in surface soil.   

C. Small Arms (Pistol) Range 
         (UXO-17)  

• The earthen slope behind the former range targets is on 
east end of rifle range.  Slope soil (subsurface) to be 
field-screened using XRF instrumentation to identify 
subsoil lead concentrations.  There has been some 
limited slumping (slope failure) along this hillside slope, 
so sample collections may have to penetrate through 
uncontaminated soil originally from the head of the 
slope. 

• Lead is the marker compound.  Need reference 
concentration–either health-based or risk-based for lead 
in soil to evaluate samples against. 

• Emphasis on field analyses, with limited laboratory 
analysis to confirm lead/other metal concentrations in 
range soil.   

• Additional sediment samples to be collected from drainage 
on the south (or north) side of range to evaluate 
particulate transport of lead by surface water  

010801/P (WS #9)  CTO 0423 



NSF Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date:  April 2009 

Worksheet #9 
Page 28 of 298 

 
IH-Stump Neck Annex 

MRP Site Locations 
General Notes 

D. Rum Point Skeet Range 
(UXO-16) 

• Superimpose maximum fall zone for shot onto MRP site 
map.  

• Surface soil samples to be field-screened using XRF 
instrumentation to identify subsoil lead concentrations. 

• Lead is the marker compound.  Need reference 
concentration–either health-based or risk-based for lead 
in soil to evaluate samples against. 

• Soil samples to be evaluated for PAHs since clay pigeons 
are a source for these compounds.  Many clay pigeon 
fragments and plastic shot gun wads were observed at 
surface and are present on this range. 

• Emphasis on field analyses, with limited laboratory 
analysis to confirm lead/other metal concentrations in 
range surface soil.   

• Additional sediment samples to be collected from drainage 
on the western side of range to evaluate particulate 
transport by surface water  

E. Roach Road Rifle Range 
(UXO-25) 

• Historical aerial photographs will be used to verify the 
location of the rifle range.  The PA verified that the 
location of Roach Road was modified in this area (road 
shifted in 1982). 

• The 1963 memorandum indicates a barricade (target butt) 
was constructed behind the targets using earth and 
railroad timbers. 

• Range soil to be field-screened using XRF instrumentation 
to identify subsoil lead concentrations. 

• Lead is the marker compound.  Need reference 
concentration–either health-based or risk-based for lead 
in soil to evaluate samples against. 

• Emphasis on field analyses, with limited laboratory 
analysis to confirm lead/other metal concentrations in 
range soil.  
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Date of Session:  December 18 and 19, 2007 
Scoping Session Purpose: Develop CSM and DQOs 

Name Title Affiliation Phone 
Number

E-Mail 
Address Project Role 

Joseph Rail Navy RPM NAVFAC 
Washington 

202. 
685.3105 

joseph.rail@ 
navy.mil 

Navy NAVFAC 
project 

management 

Curtis DeTore State RPM MDE 410. 
537.3791 

cdetore@mde. 
state.md.us 

Regulatory 

Dennis Orenshaw USEPA Region III 
RPM 

U.S. EPA 
Region III 

215. 
814.3361 

orenshaw. 
dennis@epa.gov 

Regulatory 

Ralph Basinski PM Tetra Tech 412. 
921.8308 

ralph.basinski@ 
tetratech.com 

Tetra Tech 
project 

management 

Ralph Brooks UXO Manager Tetra Tech  ralph.brooks@ 
tetratech.com 

UXO support 

Jim Coffman Geophysicist Tetra Tech 412. 
921.8244 

jim.coffman@ 
tetratech.com 

On-site 
geopysics 

measurements 

Rick Barringer Technical Lead Tetra Tech 412. 
921.8524 

rick.barringer@ 
tetratech.com 

Technical 
support 

 
December 18 and 19, 2007 Meeting Notes 

The sixteen MRP sites were toured over the period of two days. The planning team agreed that, due to 
the number of sites (16) and complexity of the UFP SAP, additional meetings would be necessary. The 
agreement was made that the small arms ranges would be addressed separately from the MEC sites and 
two UFP SAPs would be prepared. 
 
The planning team approved the general approach for the five small arms/skeet ranges, which was 
described in the November 7-9 meeting notes. 
 
Preparation of a technical memorandum for No Action at Test Area 2 (UXO-22) was approved on the 
basis that Test Area 2 was never used. 
 
A second planning meeting was scheduled for January 28 and 29 in the MDEL headquarters in Baltimore, 
MD for the ten MEC sites. 
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Date of Session:  January 28 and 29, 2008 
Scoping Session Purpose: Develop CSM and DQOs 

Name Title Affiliation Phone # E-mail 
Address Project Role 

Joseph Rail Navy RPM NAVFAC 
Washington 

202. 
685.3105 

joseph.rail@ 
navy.mil 

Navy NAVFAC 
project 

management 

Curtis DeTore State RPM MDE 410. 
537.3791 

cdetore@mde. 
state.md.us 

Regulatory 

Dennis Orenshaw U.S. EPA Region 3 
RPM 

U.S. EPA 
Region 3 

215. 
814.3361 

orenshaw. 
dennis@epa.gov 

Regulatory 

Ralph Basinski PM Tetra Tech 412. 
921.8308 

ralph.basinski@ 
tetratech.com 

Tetra Tech 
project 

management 

Ralph Brooks UXO Manager Tetra Tech  ralph.brooks@ 
tetratech.com 

UXO support 

Jim Coffman Geophysicist Tetra Tech 412. 
921.8244 

jim.coffman@ 
tetratech.com 

On-site 
geopysics 

measurements 

Rick Barringer Technical Lead Tetra Tech 412. 
921.8524 

rick.barringer@ 
tetratech.com 

Technical 
support 

 
January 28 and 29, 2008 Meeting Notes 

This meeting dealt primarily with the ten MEC sites. No major decisions were made for the five small arms 
ranges. 
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Date of Session:  February 11, 2008 
Scoping Session Purpose: Site Walk 

Name Title Affiliation Phone 
Number 

E-Mail 
Address 

Project 
Role 

Ralph Basinski PM Tetra Tech 412. 
921.8308 

ralph.basinski@ 
tetratech.com 

Tetra Tech 
project 

management 

Ralph Brooks UXO Manager Tetra Tech  ralph.brooks@ 
tetratech.com 

UXO support 

Fred Ramser FOL Tetra Tech 412. 
921.8838 

fred.ramser@ 
tetratech.com 

FOL 

 
February 11, 2008 Meeting Notes 

 
A site walk, performed on February 11, 2008, was attended by the Tetra Tech Project Manager, the UXO 
Manager, and the Field Operations Leader (FOL).  The objectives of the site walk were as follows: 
 

 Familiarize the FOL with the sites. 
 Develop coordination activities between the UXO Manager and the FOL. 

 
Participants also identified and reviewed logistical considerations of the field investigation including: 

 Site access. 
 Sequencing of surface clearance, geophysical investigation, and MC sampling activities. 
 Navy restrictions on working. 
 Vegetation clearing requirements. 
 Coordination of MEC investigation and MC sampling activities. 
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SAP Worksheet #10 -- Problem Definition, Site History and Background 
(UFP-QAPP Manual Section 2.5.2) 

 

A detailed CSM is presented for each of the five "other than operational" small arms skeet ranges located 

at the Stump Neck Annex, Naval Support Facility-Indian Head (NSF-IH).  The initial CSMs for each site 

were developed as part of the PA (Malcolm Pirnie, 2005), which is one of the initial steps in the CERCLA 

process.  The CSMs, which were presented in the PA, have been reviewed and modified as necessary 

based on additional information obtained during the Tetra Tech site visits and scoping meetings 

conducted during the preparation of this UFP SAP for the SI.  The CSMs for each of the sites will be 

updated as additional information is obtained.  Updated versions of the CSMs, which incorporate data 

obtained in the field effort, will be presented in the report prepared after all SI fieldwork is completed.    

 

This introductory section for Problem Definition, Site History and Background (Worksheet #10) includes 

general information on the site background, facility history, and general description of the geology, 

hydrology, endangered species, cultural settings, and natural resources on an installation-wide basis at 

the Stump Neck Annex.  The site-specific Problem Definition worksheet for each of the five sites 

addressed in this SAP have been prepared and is presented here (under Worksheet #10) to more 

completely describe the CSM and define the problem for each of the five MC sites (Worksheets #10.1 

through #10.5).  SAP Worksheet #10 includes the Problem Definition in terms of the site-specific CSM 

and contains in detail the initial step (Step 1) of the DQO process, with site-specific maps developed for 

each site.  A brief summary of the problem, which is detailed in Worksheet #10, is included as Step 1 in 

Worksheet #11 [Project Quality Objectives (PQOs)]. 

 

10-1 GENERAL INTRODUCTION AND PROBLEM DEFINITION FOR WORKSHEET #10 

The Navy has conducted various testing, training, and disposal activities related to military munitions at 

NSF Indian Head, Maryland, since it was established in 1890 as a Naval Ordnance Station.  The general 

locations of the NSF-IH Main Installation and Stump Neck Annex are shown on Map 1-1.  NSF-IH is 

located in northwestern Charles County, Maryland, approximately 25 miles southwest of Washington, 

D.C.  The Stump Neck Annex covers approximately 1,100 acres on the Stump Neck peninsula at the 

confluence of the Potomac River and Chicamuxen Creek in Charles County, Maryland.  Stump Neck 

Annex was acquired by the Navy in 1901 to support activities at the 2,300-acre Indian Head Main 

Installation.  These two Navy properties are not contiguous; the Indian Head Main Installation is northeast 

of the Stump Neck Annex across Mattawoman Creek.  General Smallwood State Park and private 

property parcels are located east and southeast, respectively, of Stump Neck Annex, and the 

Chicamuxen Wildlife Management Area (WMA) is to the south across Chicamuxen Creek. 
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The Valley Impact Area and Stump Neck Impact Area are both located on the Stump Neck Annex (Map 

1-2).  These two areas received fire from various caliber munitions (14-inch through 16-inch) from the 

Valley Gun Proving Site located on the Main Installation of NSF-IH from 1891 through 1921.  Various 

caliber guns (4-inch through 16-inch) were fired into these two areas.  The firing fan from the Main 

Installation to the impact areas covers several of the small arms ranges discussed in this UFP SAP.  In 

addition to fire from the gun proving site, the Stump Neck Impact Area received impacts from a firing 

range set up in the vicinity of Rum Point.  Marine Corps Base (MCB) Quantico was also permitted to fire 

large artillery at the Stump Neck Annex for several years until 1934.   

 

As a result of the Navy’s explosives and munitions training activities, Munitions and Explosives of 

Concern (MEC) and MC may be present at various sties throughout the Stump Neck Annex.  The term 

MEC includes DMM, UXO, and MC in high enough concentrations to pose an explosive hazard.  This 

UFP SAP will cover the small arms ranges.  A separate UFP SAP has been prepared to investigate the 

MEC sites located on the Stump Neck Annex.  The Navy is following the CERCLA process for the 

investigation of these sites. 

 

Although no MEC is believed to be in any of the small arms ranges, the possibility exists, and precautions 

will be taken.  The Valley Impact Area and Stump Neck Impact Area are both included under a separate 

UFP SAP concerning MEC sites at Indian Head Stump Neck Annex.   

 

The initial phase of the CERCLA process, the PA, was completed in September 2005 and identified 17 

“other than operational range sites” or Munitions Response Areas/Munitions Response Sites (MRA/Ss) at 

the Stump Neck Annex for further investigation (Malcolm Pirnie, 2005).  Closed, transferred, and 

transferring military ranges and sites not located on an operational range are considered “other than 

operational."   

 

The small range MC site locations are shown on Map 1-3.  The Malcolm Pirnie (2005) PA Report used 

five primary sources of information to support the facility data collection effort, including historical 

archives, personal interviews, installation data repositories (including the Administrative Record), visual 

surveys, and off-facility data sources and repositories such as local libraries and museums.  

 

Table 10-1 summarizes the five other than operational ranges at the Stump Neck Annex that were 

evaluated in the installation’s PA report (Malcolm Pirnie, 2005).   
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10-2 GENERAL STUMP NECK ANNEX PROBLEM DEFINITION INFORMATION BASED ON 

THE PA REPORT 

Established in 1890, NSF-IH is the Navy’s oldest ordnance station.  Throughout its long and distinguished 

history, the facility has proved guns, armor, and propellants, developed and manufactured powder and 

propellants, and is recognized as a leader in energetics research and development.  Shortly after 

operations commenced, additional property was acquired by the Navy to increase the size of the 

installation.  The most notable acquisition was of Stump Neck Annex as an impact area and safety buffer 

in 1901.   

 

With the opening of the nearby Dahlgren Naval Proving Ground in the early 1930s, the primary focus of 

Indian Head turned to powder manufacturing.  Additional acquisition and improvement to the installation 

continued through the 1960s to increase operational capacity and safety buffers required for the 

manufacture, testing, and storage of energetic materials.   

 

Stump Neck Annex has played a key role in the development of Explosive Ordnance Disposal (EOD) 

research and training.  In 1941, Stump Neck Annex was chosen as an isolated location for the practical 

instruction syllabus associated with the Navy’s Advanced Mine School in Washington, D.C.  The remote 

location and proximity to the new Explosives Investigation Laboratory (Main Installation) made Stump 

Neck an ideal choice.   

 

Shortly thereafter, the requirements for “bomb disposal,” ordnance demilitarization (enemy and allied), 

and reverse engineering of foreign ordnance grew increasingly important, mainly due to World War II.  

The newly formed EOD unit at Stump Neck Annex responsible for these tasks had grown such that 

individual EOD detachments could be deployed for mission support.  Stump Neck Annex could then be 

used to support the powder plant and a school for EOD officers and enlisted personnel.  In 1953, the 

Naval EOD Technical Center was formed at the Stump Neck Annex with the purpose of training EOD 

personnel in all service branches.  The training function was renamed the Naval School, Explosive 

Ordnance Disposal (NAVSCOLEOD).  In 1993, the Naval EOD Technical Center was renamed the Naval 

Explosive Ordnance Disposal Technical Division (NAVEODTECHDIV), a division of the newly established 

Naval Ordnance Center.  The NAVEODTECHDIV operated until 1999, at which time it was relocated to 

Eglin Air Force Base, Florida.  Stump Neck Annex is home of the Improved Explosive Device (IED) 

School where research is conducted on render safe technologies for items encountered in hostile 

situations by law enforcement and security personnel.  EOD Technology Division is a tenant of Stump 

Neck Annex.  Their mission is to utilize technology to develop and deliver EOD information, tools, and 

equipment and to meet the needs of Joint Services EOD operating forces and other customers.   
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In recent decades, NSF-IH has come to be known as a center of excellence in the development and 

manufacturing of specialized energetic materials used in demolition and propulsion.  Now under the 

direction of the Naval Sea Systems Command (NAVSEA), the current mission of NSF-IH is as follows: 

 

• To provide services in energetics for all warfare centers through engineering, fleet and operational 

support, manufacturing technology, limited production, and industrial base support. 

 

• To provide research, development, testing, and evaluation of energetic materials, ordnance devices, 

and components, and other engineering standards including chemicals, propellants, propulsion 

systems, explosives, pyrotechnics, warheads, and simulators. 

 

• To provide support to all warfare centers, military departments, and the ordnance industry for special 

weapons, explosives safety, and ordnance environmental issues. 

 

Table 10-2 summarizes the key milestones in the history of NSF-IH.   

 

10-3 PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 

The following sections provide general information for Stump Neck Annex including climate, topography, 

geology, soil and vegetation types, hydrology, hydrogeology, cultural and natural resources, and 

threatened, endangered, and protected species.  

 

10-3.1 Climate 

Stump Neck Annex, located on the eastern shore of the Potomac River in Charles County, Maryland, has 

a continental-type climate with four well-defined seasons.  Located in the middle latitudes of North 

America, atmospheric flow is from west to east.  The Potomac River and its tributaries significantly affect 

the climate, moderating extreme temperatures and causing higher humidity in the region.  In the winter, 

the Blue Ridge and Appalachian mountain ranges located west of the Stump Neck Annex obstruct the 

cold, continental air.  The coldest period occurs in late January and early February, with low temperatures 

averaging 29 degrees Fahrenheit (ºF).  July is the warmest month, with average high temperatures of 

85ºF.  Annual precipitation is well distributed, with July and August as the wettest months.  Average 

annual precipitation is 44 inches.  Maximum snow accumulation averages 9 inches between November 

and March.  The growing season lasts approximately 190 days, starting in mid-April. 
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10-3.2 Topography 

NSF-IH occupies two peninsulas along the eastern shore of the Potomac River.  The Stump Neck Annex 

is on the southern peninsula, and the Main Installation is located on the northern peninsula.  The two 

peninsulas are separated by Mattawoman Creek.  The general topography of the mainland areas of 

Charles County can be described as gently rolling lands with a few steep slopes.  These areas include 

many drainage swales and streams.  Shoreline areas at NSF-IH are generally steeply sloped.   

 

The Stump Neck Annex has a relatively low topographic profile.  The highest point is the northeastern 

portion of the peninsula at an elevation of approximately 140 feet above mean sea level (msl).  The 

lowest points lie along the shorelines of the Stump Neck Annex adjacent to Mattawoman Creek and 

Chicamuxen Creek.  These areas are mostly flat, tidal marsh areas, although several 50- to 60-foot bluffs 

exist along Mattawoman Creek. 

 

10-3.3 Geology 

The Stump Neck Annex lies within the Atlantic Coastal Plain Physiographic Province 8 to 10 miles east of 

the Fall Line that marks the western extent of the physiographic province.  The regional geology consists 

of a sedimentary wedge of Cretaceous to Quaternary fluvial and marine deposits overlying crystalline 

Precambrian metamorphic and igneous bedrock.  The sedimentary wedge dips and thickens eastward 

and ranges in thickness from 550 feet to 900 feet in the vicinity of the Stump Neck Annex (Vroblesky, and 

Fleck, 1991; Hiortdahl, 1990).  It lies nonconformably on the crystalline basement rock surface, which 

dips to the east.  The geologic units underlying NSF-IH, in stratigraphically ascending order, are the 

Lower Cretaceous Potomac Group, Tertiary Aquia Formation of the Pamunkey Group, fluvial-estuarine 

deposits of Tertiary to early Quaternary age, and undivided Quaternary deposits. 

 

The lithology of the Potomac Group consists of interbedded clay, silt, sand, and gravel deposited in 

fluviodeltaic environments (Hiortdahl, 1990).  The Potomac Group ranges in thickness from 650 to 

750 feet in the vicinity of the Stump Neck Annex (Vroblesky and Fleck, 1991; Harsh and Laczniak, 1990) 

and consists of three geologic units (in ascending stratigraphic order):  the Patuxent Formation, Arundel 

Formation, and Patapsco Formation.  The Patuxent Formation consists of sand and pebbles with thin clay 

interbeds and is 300 to 400 feet thick in the study area.  The Arundel Formation generally consists of a 

massive clay with abundant lignite and siderite concretions and is less than 100 feet thick beneath most 

of the study area.  The Patapsco Formation generally consists of sand and silt separated by thick clay 

layers.  The interpreted thickness of the Patapsco Formation in the study area varies from about 200 feet 

to more than 450 feet (Hiortdahl, 1997). 
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The Aquia Formation (Upper Paleocene) consists of marine deposits of olive black to olive gray, 

micaceous, glauconitic quartz sand interbedded with sand, silt, and clay.  The formation is 0 to 80 feet 

thick in the NSF-IH peninsula area.  The younger units of the Pamunkey Group and the Chesapeake 

Group have been removed by erosion in the study area. 

 

Overlying the Aquia Formation are fluvial-sedimentary deposits consisting of gravel, sand, and loam.  

These sediments are referred to as “upland deposits” and range in age from Pliocene to early Pleistocene 

(Hiortdahl, 1997).  The upland deposits crop out at the surface in the northern portion of NSF-IH where 

surface elevations exceed 40 feet above msl.  However, beneath most of the study area, the surficial 

sediments consist of Pleistocene paleochannel deposits and Holocene alluvial and paludal deposits 

(Hiortdahl, 1997).  These deposits consist of gravel, sand, silt, clay, and peat mixtures with irregular 

bedding and with an aggregate thickness of 0 to approximately 40 feet.  The Aquia Formation and 

younger upland deposits are missing in many locations in the NSF-IH peninsula area due to erosion and 

deposition in Pleistocene and Holocene paleochannels.  Where this occurs, the overlying Quaternary 

deposits directly overlie the Cretaceous formations. 

 

10-3.4 Soil and Vegetation Types 

Charles County is located in the inner Potomac Coastal Plain geologic province.  The soils in this area 

are derived from unconsolidated marine sediments that vary from sandy to clayey in texture and from 

excessively well drained to poorly drained.  Hydric and erodible soils are prevalent.  High water tables, 

severe erosion, earthslides, and hardpans are common.   

 

The United States Department of Agriculture (USDA) mapped the soils of the Stump Neck Annex in the 

Soil Survey of Charles County, Maryland (1974).  The main soil series in this area are the Beltsville, 

Keyport, and Elkton silt loams.  Some additional soil types found at the Stump Neck Annex are cut-and-fill 

land, gravelly land, tidal marsh, and Mattawan soil.  The following discussion is a description of the soil 

types at the Stump Neck Annex. 

 

The eastern area of the Stump Neck Annex is primarily composed of the Beltsville silt loam, with a small 

area of gravelly land.  Beltsville series soils consist of silt and sand with moderate amounts of clay.  They 

are nearly level to moderately sloping, moderately deep, strongly acidic, slowly permeable, and well 

drained.  Gravelly land is composed of gravelly deposits with unidentifiable soil types due to severe 

erosion. 
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The western and central areas of the peninsula are primarily composed of tidal marsh and Keyport silt 

loam.  Tidal marshes consist of materials ranging from sand to clay, with occurrences of peat and muck.  

The Keyport silt loam is a clayey silt loam that is slowly permeable. 

 

A small area in the western end of the Stump Neck Annex is comprised of Mattawan loamy sand and cut-

and-fill land.  The Mattawan Series consists of soils that are nearly level to gently sloping, moderately well 

drained to well drained, and slowly permeable.  These soils formed on uplands in a sandy mantle over 

loamy sediment.  Cut-and-fill lands are areas where native soils have been removed and graded or filled 

with other material or soil.   

 

The land around the Stump Neck Annex is heavily vegetated.  There are five basic vegetation types 

present including pine, hardwood, pine-hardwood mix, tidal and non-tidal wetlands, and urban landscape.  

The hardwoods and pine-hardwood mix can be further subdivided into upland and wetlands divisions.  

Most of the forested land is either second or third growth; little, if any, virgin forest remains.  The most 

abundant trees are Virginia pine, sweet gum, red oak, and yellow poplar. 

 

Hardwood forest dominates approximately 1,075 acres (nearly 50 percent) of NSF-IH.  Species common 

to the upland portions of hardwood forests include red, white, and chestnut oak, tulip poplar, and 

Hickories.  The wetland portion is typically comprised of red maple, sweet gum, green ash, and American 

sycamore. 

 

Along the shoreline of the Potomac River, the following species are common: black persimmon, grape, 

sea myrtle, false indigo, poison ivy, Virginia creeper, and phlox.  In addition, the following grasses are 

present: gama grass, panic grass, bermuda grass, and finger grass.  Marsh areas dominate along the 

shores of Mattawoman Creek and are characterized by jewelweed, alger, marsh cattail, weedgrass, 

sedge, three square bulrush, wild rice, saltmarsh cordgrass, smartweed, and marsh mallow. 

 

10-3.5 Hydrology 

The three primary waterways in the area are the Potomac River, Mattawoman Creek, and Chicamuxen 

Creek.  The Potomac River and Mattawoman Creek border the Main Installation, and the Potomac River, 

Mattawoman Creek, and Chicamuxen Creek border the Stump Neck Annex.  The Potomac River is a 

continuous, slow-moving, slightly brackish, tidal tributary to the Chesapeake Bay.  Mattawoman Creek 

and Chicamuxen Creek are tributaries to the Potomac River and are also tidally influenced.  Both have 

large floodplains and contain large expanses of tidal wetlands and swamps.  Many small streams cross 

the area, most of which drain directly into one of the three major waterways. 
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The Stump Neck Annex is bordered by and contains large tracts of both tidal and non-tidal wetlands.  

Wetlands and floodplains are valuable habitats for wildlife, important groundwater recharge areas, and 

filters for surface water runoff, thus minimizing siltation and erosion.  They are also important aesthetic 

buffers, scientific resources, and in some cases, recreational areas. 

 

Based on the drainage divides presented in the 1983 Initial Assessment Study (IAS) conducted at NSF-

IH, the majority of the natural drainage at the Stump Neck Annex flows to both Mattawoman Creek and 

Chicamuxen Creek (reference for IAS).  Treated wastewater effluent is discharged directly to the Potomac 

River or Mattawoman Creek and is also discharged from outfalls to tributaries of these two waterways.  

The wastewater consists of industrial, sanitary, and storm effluents, or combinations thereof.     

 

10-3.6 Hydrogeology 

The hydrogeologic framework of the Indian Head area consists of a surficial aquifer and three major 

underlying confined aquifers:  the lower Patapsco aquifer, upper Patuxent aquifer, and lower Patuxent 

aquifer.  Although underlying the surficial aquifer, the upper Patapsco aquifer is considered a poor 

producer of groundwater in the area and is not considered to be a major aquifer at NSF-IH.  Rather than 

continuous bodies of sands, the individual confined aquifers consist of multiple sand layers interbedded 

with lower permeability layers.  The aquifers are described in detail below. 

 

Shallow, unconfined to semi-confined groundwater at the NSF-IH occurs in the surficial aquifer from near 

surface to approximately 45 feet below ground surface (bgs), with water table elevations ranging from sea 

level to approximately 65 feet above msl. Depending on location, the surficial aquifer is composed of 

Quaternary paleochannel deposits, Tertiary to Quaternary upland deposits, the Aquia Formation, or 

sediments of Patapsco Formation.  Typically, shallow groundwater occurs in perched water-bearing 

zones and is recharged from infiltration (Hart, 1983).  In some lowland areas, surface water intrusion may 

be an additional source of recharge of the shallow aquifer along the edges of water bodies and during 

periods of high tide.  Shallow groundwater flow follows topography and discharges to local surface water 

bodies. 

 

The descriptions and hydrogeologic properties of the confined aquifers presented in this section are 

derived primarily from Andreasen (1999). 

 

The top of the lower Patapsco aquifer lies at 70 to 200 feet below sea level in the study area, with a 

thickness ranging from 65 to 140 feet.  The transmissivity of the lower Patapsco aquifer ranges from 
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about 190 to 700 square feet day (ft2/d) near Indian Head.  The aquifer is underlain by relatively low 

permeability sediments of the Patapsco Formation and by the low-permeability Arundel Clay.  In most 

places the Arundel Clay serves as an effective confining unit between the lower Patapsco and upper 

Patuxent aquifers, although a hydraulic connection occurs where the Arundel Clay is thin or more 

heterogeneous. 

 

The lower Patapsco aquifer is the principal water-supply aquifer at NSF-IH, and its potable water wells 

are typically screened in multiple sand layers within this aquifer at an average depth of 200 to 300 feet.  

These potable water wells serve approximately 4,050 people, including civilian and enlisted Navy 

employees and contractor employees.  According to the installation, there are two potable wells located 

on the Stump Neck Annex.  Well #42 SN was installed in 1945 and currently has minimal output.  The 

other well, #2012 SN, was installed in 1953.  NSF-IH is considering several rehabilitation options 

including closing #42 SN and using #2012 SN as the main well or installing of an additional well on Stump 

Neck Annex.  There are also several private wells near Rum Point.  These wells are tested quarterly or 

monthly, if regularly used.  Although none of the NSF-IH wells supply reserves or residences beyond the 

facility boundaries, the lower Patapsco aquifer is used extensively for domestic and municipal water 

supplies in northwestern Charles County.  Several production wells are screened in this aquifer northeast 

of NSF-IH, in and near the Towns of Indian Head and Potomac Heights. 

 

The upper Patuxent aquifer lies at 400 to 600 feet below sea level in the study area and is about 50 to 

70 feet thick.  The transmissivity of the upper Patuxent aquifer ranges from about 150 to 2,600 ft2/d in 

northwestern Charles County.  Relatively low-permeability sediments of the Patuxent Formation underlie 

this aquifer.   

 

The top of the lower Patuxent aquifer lies at 800 to 1,000 feet below sea level in the study area and is 

about 100 feet thick.  Few potable water wells are screened in the lower Patuxent aquifer due to 

availability of water from the overlying confined aquifers.  The lower Patuxent aquifer is underlain by 

crystalline basement rock.  Water levels in the upper and lower Patuxent aquifer are generally similar due 

to the leaky nature of the intervening confining unit. 

 

10-3.7 Cultural and Natural Resources 

A Phase I Cultural Resources Survey and Supplemental Architectural Investigations were conducted at 

Stump Neck in 1996.  As a result, 33 sites were identified and investigated.  Only 17 of 33 were 

recommended for Phase II evaluations to determine their eligibility for listing on the National Register of 
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Historic Places.  Five of these 17 sites that are considered to potentially overlap with former ranges 

discussed in this report are as follows: 

 

• Site 18CH388 – overlaps with the Old Skeet and Trap Range (UXO-15) and the Marine Rifle Range 

(UXO-14) 

• Sites 18CH391, 18CH628, and 18CH630 – overlap with the Rum Point Skeet Range (UXO-16) 

• Site 18CH644 – overlaps with the Small Arms Range (UXO-17) 

 

The architectural evaluation verified three National Register-eligible historic districts and identified one 

additional district, as follows:  the Indian Head Residential Historic District containing 64 contributing 

resources; the Naval Powder Factory District containing 124 contributing resources; the Naval Proving 

Ground Historic District containing no contributing resources; and the Extrusion Plant Historic District 

containing 63 contributing resources.  An additional area of the base, the Polaris facility, was 

recommended for further research, as it was considered potentially eligible for the National Register as an 

exceptionally significant area.  The exact locations of the contributing resources within these districts was 

not available. 

 

10-3.8 Endangered and Special Status Species 

According to the 1997 Wildlife Management Plan, three endangered species are reported to be located 

within the Stump Neck Annex.  Two of these three species, the rainbow snake and joint-vetch (flowering 

plant of the pea family), are federally endangered.  The third species, the scaly blazing-star (perennial 

herb), is a species of special concern in the State of Maryland.  As of the July 2001 Threatened and 

Endangered Plant/Animal Species of Charles County, Maryland report, the Maryland Department of 

Natural Resources Wildlife and Heritage Service still listed these three species as federally and state 

endangered for Charles County.   

 

Protected species that are known to or have the potential to inhabit Stump Neck Annex are listed in 

Table 10-3. 

 

10-4 NEARBY POPULATIONS 

Charles County contains approximately 261.5 people per square mile (mi2) according to the 2000 United 

States Census.  NSF-IH and its tenant commands employ approximately 3,600 military and civilian 

personnel.  Indian Head is the county's largest employer.  Over 76 percent of the employees at the base 

live within Charles County.  Approximately 500 military and family members live on the installation; 
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however, no military or family members live on Stump Neck Annex.  Recreation on and around the 

installation includes hunting and fishing by permit.  The Chicamuxen WMA is located approximately 245 

feet downstream of the Marine Rifle Range, and it is used by recreational hikers, hunters, and fishers.  

Residential properties are located 2 miles south of the range. 
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TABLE 10-1 

 
SUMMARY OF OTHER THAN OPERATIONAL RANGES 

NAVAL SUPPORT FACILITY INDIAN HEAD 
INDIAN HEAD, MARYLAND 

 

Site Name NORM Site No. Size (acres) Use Dates of Use 
Marine Rifle Range UXO 14 30.44 Rifle range 1911-1918 
Old Skeet and Trap Range UXO 15 29.33 Skeet and trap 

range 
1966-1991 

Roach Road Rifle Range UXO 25 0.27 Rifle range 1967-1980s 
Rum Point Skeet Range UXO 16 33.45 Skeet and trap 

range 
1991-2001 

Small Arms (Pistol) Range UXO 17 2.41 Pistol range Mid-1980s - 
1991 

  

 

010801/P (WS #10)  CTO 423 



NSF Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date:  April 2009 

Worksheet #10 
Page 44 of 298 

 
TABLE 10-2 

 
TIMELINE OF HISTORICAL EVENTS 

NAVAL SUPPORT FACILITY INDIAN HEAD 
INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 
 

Time Period NSF-IH Milestones 
1890 - 1900 • Constructed on 659 acres on Cornwallis Neck in 1890 as the Naval Proving 

Ground to test guns, armor, shells and mounts.  
• Within 1 year, added the 222.75-acre Mount Pleasant Farm. 

1900 - 1910 • Factory constructed for smokeless powder production. 
• Stump Neck Annex property purchased in 1901 to extend firing range.  

1910 -1920 • Work gradually increased from proving of guns and armor to include 
standardization of shells and powder. 

• Acquired 1,160 acres of land adjacent to the Main Installation in 1918.   
• 161 acres acquired for a railroad right-of-way running from the Naval Proving 

Ground to the Pennsylvania Railroad junction at White Plains, Maryland; 13.8-
mile railroad spur constructed.   

1920 - 1940 • Mission gradually shifted from a Naval gun proving ground to a chemical factory, 
research laboratory, and Explosive D factory.  

• Facility changed name to the Naval Powder Factory. 
• All proving ground activities were moved to Dahlgren, Virginia.   

1940 - 1950 • Navy established Explosives Investigation Laboratory where extensive 
examination of captured enemy ordnance was performed. 

• Practical applications for the EOD School moved from Washington, D.C. to 
Stump Neck Annex. 

• Joint forces EOD School led by Navy formed in 1947. 
• Propellant research and development added to installation mission. 
• Jet Propulsion Research Lab founded (1940-1944). 

1950 - 1960 • Facility changed its name to the Naval Propellant Plant. 
• Research and development on the Polaris and other rocket programs began. 

1960 - 1980 • Rum Point, an 80-acre promontory in Mattawoman Creek, was acquired by 
condemnation in 1966. 

• Bullets Neck, a separate 47-acre promontory in Mattawoman Creek, was 
purchased in five small acquisitions (1965-1966).   

• The Naval Propellant Plant changed its name to the Naval Ordnance Station to 
reflect the diversification from propellants into related fields of chemistry, 
engineering, and production contract management.   
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TABLE 10-2 

 
TIMELINE OF HISTORICAL EVENTS AT NSF-IH 

NSF-IH 
INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 
 

Time Period NSF-IH Milestones 
1980 - 1990 • Full-scale production at the Naval Ordnance Station concentrated on several 

processes/products too unprofitable, too dangerous, or too difficult for the 
private sector. 

• The Naval Ordnance Station became the center of excellence for the following 
technologies:  guns, rockets and missiles; energetic chemicals; ordnance 
devices; missile weapon simulators; explosive process development 
engineering; and explosive safety, occupational safety and health, and 
environmental protection. 

1990 - present • EOD School on Stump Neck closed in 1999. 
• Currently, the mission of NSF-IH is to ensure operational readiness of U.S. and 

allied forces by providing the full spectrum technical capabilities necessary to 
rapidly move any “energetics” product from concept through production to 
operational deployment. 
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TABLE 10-3 

 
SUMMARY OF KNOWN OR POTENTIAL PROTECTED SPECIES 

NAVAL SUPPORT FACILITY INDIAN HEAD 
INDIAN HEAD, MARYLAND 

 

Ecological Receptor Species 
• Rainbow snake Federal Endangered 
• Joint-vetch 

Federal Threatened None reported 
State Endangered Scaly blazing-star 
State Threatened None reported 

 
Sources of data include: 
 

• NSF-IH Wildlife Management Plan, 1997.  
• Threatened and Endangered Plant/Animal Species of Charles County, Maryland, July 

2001, Maryland Department of Natural Resources.  
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INDIVIDUAL MRP SITE-SPECIFIC CHARACTERISTICS/PROBLEM DEFINITIONS  

The following SAP worksheets (#10.1 through #10.5) provide specific information about each of the other 

than operational ranges located on Stump Neck Annex, NSF-IH, Maryland, including history and range 

description, land use, access controls and restrictions, visual survey observations and results, 

contaminant migration routes, and receptors. 
 
SAP WORKSHEET #10.1: 
Problem Definition/Conceptual Site Model for Marine Rifle Range (Site UXO-14) 

 

10.1 MARINE RIFLE RANGE 

10.1.1 History and Site Description 

The Marine Rifle Range was used for small arms training from approximately 1911 to 1918 and was 

identified in the Navy Range Inventory.  The estimated limits of the Marine Rifle Range, shown on Map 

10.1-1, were mapped based on field reconnaissance, additional data collection, and historical maps.  

Based on this evaluation, the size of the Marine Rifle Range was estimated in the PA at 30.44 acres.  The 

boundaries of the range were altered from the Navy 

Range Inventory to incorporate the firing lines and 

target butts identified on historical maps.  The 

boundaries were also changed to exclude the areas 

occupied by other MRP sites.  The Safety Danger Zone 

(SDZ) developed for the Marine Rifle Range covers 

approximately 1,369 acres.   

 

Site walks completed during the preliminary SI and 

review of historical records and photographs indicated 

that the hillside embankment located behind the main 

targets should be included in the site because it most 

likely received the majority of bullets passing through or over the intended targets (Map 10.1-2).  Bullets 

landing below the targets impacted the target berms. 

Figure 10.1-1:  View of Marine Rifle Range 
looking West toward Building 2195. 

 

The range is located on the Stump Neck Annex, south of Archer Avenue, and parallel to Archer Avenue 

from the causeway west to Building 2105 (Figure 10.1-1).  The western portion of the range is developed, 

and the central and eastern portions of the range are wooded with sporadic structures.  Earthen mounds 
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are present in the woods along Archer Avenue and east of Building 2075.  The Marine Rifle Range is also 

surrounded by the Air Blast Pond to the south, Torpedo Burial Site to the south, and Old Skeet and Trap 

Range to the north.  When the Marine Rifle Range was an active training area, two range houses, 

barracks, and associated support buildings were present at the range.   

 

The estimated period of use, 1911 to 1918, is based on historical maps and documents.  The Marine Rifle 

Range, as identified on maps from 1913, 1915 and 1918, is also referred to as the Rifle Range, Winthrop, 

Maryland.  The range was identified on a January 1913 Government Reservation at Stump Neck, 

Maryland map, which was obtained from the National Archives (Figure 10.1-2).  Photographs of the 

conditions at the Marine Rifle Range in 1913 were also obtained from the National Archives 

(Figures 10.1-3, 10.1-4, 10.1-5, and 10.1-6).  The 1913 map obtained from the National Archives (as well 

as the installation and Navy historian) provides details of the layout of the Marine Rifle Range, including 

buildings, target butts, and firing lines.  The 1913 map shows the location of the range within the 

installation and a rough outline of the range (see Figure 10.1-2).  According to the 1918 Annual Report 

from the Commandant of the Marine Corps, this range was used for Marine recruits from the Norfolk and 

Philadelphia depots for small arms training with rifles.  An April 1917 memorandum from the Marine Corps 

states that the range was still in use and that it was dangerous to enter the portion of the reservation to 

the rear of the rifle butts.  The 1918 Annual Report of the Chief of the Bureau of Ordnance states that “the 

buildings vacated by the Marines on Stump Neck were moved to Machodoc Creek (Virginia) to form the 

nucleus of the station.”  A 1931 memorandum from the Major General Commandant of the Marine Corps 

states that the buildings at Winthrop were “understood to be quite dilapidated and of no value.”  A 1949 

map showing the conditions at Stump Neck lists this area as “cultivated.”  Therefore, it is assumed that 

the range was closed between April 1917 and 1918. 

 

Mr. Miller, retired Marine Corps EOD, stated that the rifle range paralleled the Potomac River.  He also 

stated that pistols may have been used at the range and that an embankment was present behind the 

targets, as seen on Figure 10.1-6. 

 

Details from the 1913 map are shown on Figure 10.1-2.  Two target butts were located at the eastern end 

of the range.  Two sets of firing lines, one for each target butt, were located at 100-meter increments to a 

maximum of 1,000 meters.  Range houses, barracks, and other support buildings were also identified on 

the 1913 map (Figure 10.1-4).  According to historical photographs (Figure 10.1-6), there were 13 targets 

in each target butt.  The numbers of targets, locations of firing lines, and recommended Small Arms 

Range Design and Construction guidance document were used to establish the SDZ, as shown on Map 

10.1-1.  The SDZ for the Marine Rifle Range extends over Chicamuxen Creek, Potomac River, and east 
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over the Stump Neck Annex and off post.  These features were used to establish the size, shape, and 

orientation of the Marine Rifle Range as it appears in this UFP-SAP for the SI. 

 

 
Figure 10.1-2:  Rifle Range, Winthrop, Maryland as shown on 1913 installation map 

 

 
Figure 10.1-3: October 19, 1913.  Rifle Range at Winthrop, Maryland, showing firing line 
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Figure 10.1-4:  October 19, 1913.  Rifle Range at Winthrop, Maryland, showing firing line 

and range house 
 

 
Figure 10.1-5: October 19, 1913.  Rifle Range at Winthrop, Maryland, showing target mechanisms 
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Figure 10.1-6: October 19, 1913.  Rifle Range at Winthrop, Maryland, showing targets and 

embankment 
 

The 1914 Annual Report stated that the Marine Rifle Range was a source of delay for the Proving 

Ground.  Despite precautions taken at the range, the requirements at the rifle range made it necessary to 

suspend or curtail work at the Naval Proving Ground.  However, work from the Proving Ground also 

caused delays and interferences with training at the rifle range when projectiles where fired toward Stump 

Neck.  The dwellings and barracks on Stump Neck were close to the line of the 10-inch, 12-inch, and 

14-inch guns and were inside the SDZ established by the Navy.  Although stringent orders existed to 

vacate the Marine Rifle Range when firing over it was necessary, there was always an element of danger.  

According to a 1911 Bureau of Ordnance memorandum, no projectiles had been reported to have landed 

in the rifle range.  The Marine Rifle Range was relocated to MCB Quantico in 1918 to eliminate the 

interferences between training at the rifle range and at the Proving Ground. 

 

The Marine Rifle Range is not identified as a SWMU or as an Installation Restoration (IR) range; 

however, the following SWMUs are overlapped by or adjacent to the Marine Rifle Range: 

 
• SWMU #6 – Air Blast Pond 

• SWMU #8 – Tool Burial Site – Site 34 

• SWMU #9 – Torpedo Burial Site – Site 35 

• SWMU #12 – Waste Oil Storage Site 

• SWMU #18 – Waste Pile 

 

The overlapping areas are not included in the estimated acreage for the Marine Rifle Range. 
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Topography 

Section 10-3.2 provides a general description of topography for the Stump Neck Annex.  The terrain at 

the Marine Rifle Range is relatively flat.  Elevations range from 5 to 30 meters above msl.  The central 

and eastern portions of the range are relatively flat at an elevation of approximately 10 meters above msl.  

The western portion of the range has a slight slope from 10 to 30 meters above msl.  Wetlands border the 

range to the east, and wetlands also surround an unnamed tributary in the central portion of the range.  

Due to the topography of the area and the complete vegetative ground cover, severe erosion is not 

expected to occur.  

 

Geology 

Section 10-3.3 provides a description of the geology at the Indian Head Stump Neck Annex, which is 

applicable to the Marine Rifle Range.  No range-specific geological information was available for the 

Marine Rifle Range. 

 

Soil and Vegetation Types 

Section 10-3.4 provides a description of the soil and vegetation types at the Stump Neck Annex.  

Vegetation at this range is a mixture of mowed grass, grass fields, hardwood forest, and wetlands, as 

illustrated in Figure 10.1-7.  The wetland area within the range is classified by the installation as a 

Palustrine forested broad-leaved deciduous wetland.  According to the Soil Survey of Charles County, 

soils in the area consist of silty sand with gravel at the ground surface underlain by silty sand with clay.  

Specifically, Keyport silt (western portion), Elkton silt loam (central portion), and Mattapex silt loam 

(eastern portion) are present at the range.   
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Figure 10.1-7:  View of grassland at Marine Rifle Range 

 

Hydrology 

Section 10-3.5 provides a description of hydrology at Indian Head and the Stump Neck Annex.  Wetlands 

are located on and bordering the eastern portion and in the central portion of the Marine Rifle Range 

surrounding an unnamed tributary.  Surface water drains to two unnamed tributaries, one in the central 

portion and one in the eastern portion of the range.  Surface water also drains to drainage swales located 

along Archer Avenue and surrounding the building in the western portion of the range.  The surface water 

drains to the wetlands and Chicamuxen Creek, both of which drain to the Potomac River.  A portion of 

Marine Rifle Range along the wetlands is located within the 100-year floodplain. 

 

Hydrogeology 

Section 10-3.6 provides a description of hydrogeology for Indian Head and the Stump Neck Annex, which 

is applicable to the area of the Marine Rifle Range.  It is assumed that shallow groundwater flow from the 

Marine Rifle Range follows topography and is connected to the area’s dominant surface water bodies 

(Mattawoman Creek, Chicamuxen Creek, and Potomac River).  No monitoring wells are located within the 

Marine Rifle Range; however, one of the potable production wells for the Stump Neck Annex, #2012 SN, 

is located across Archer Avenue.  
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Cultural and Natural Resources 

General cultural and natural resources for Stump Neck Annex are discussed in Section 10-3.7.  Because 

a portion of this range is undeveloped, there is the potential for wildlife to exist at the range.  According to 

the 2003-2004 Stump Neck Annex Hunting Map, hunting is permitted in the undeveloped portions of the 

Marine Rifle Range.  The Chicamuxen WMA is located approximately 75 meters south of the Marine Rifle 

Range. 

 

The Phase I Cultural Resources Survey of Stump Neck Annex and Supplemental Architectural 

Investigations from August 1996 identified two sites within the Marine Rifle Range.  The sites and 

associated locations of positive prehistoric and historic findings are identified on Figure 10.1-8.  A 

reinforced concrete retaining wall approximately 130 feet long and 33 feet high was identified in the area 

bordering the marsh on the eastern edge of the Marine Rifle Range.  No sites were identified within the 

range Maryland Register of Historic Places (State Register) or the National Register of Historic Places.   

 

 

Marine Rifle Range 

Concrete Wall 

Figure 10.1-8:  Cultural resources identified in shovel test pits 
 

Endangered and Special Status Species 

Endangered or special status species located on the Stump Neck Annex are discussed in Section 10-3.8.  

These species potentially inhabit the Marine Rifle Range. 
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10.1.2 Visual Survey Observations and Results 

A visual survey of the Marine Rifle Range was conducted during a range visit on June 26, 2003.  Malcolm 

Pirnie personnel who conducted the range visit included Mr. Dinh, Mr. Egholm, Ms. Tegtmeyer, Mr. Hains, 

Mr. McManus, Mr. Wiley, Mr. Baker, and Mr. Rice.  Ms. Morgan and Mr. Jorgensen of the NSF-IH 

Environmental Office accompanied the team.  The Marine Rifle Range was inspected through several 

transects across the former range.  Numerous pieces of metallic and wood debris were identified in the 

woods during the visual survey.  The metallic debris was determined to be non-ordnance or munitions 

related.  Earthen mounds were observed in the woods along Archer Avenue and east of Building 2075, 

and these may be the remnants of the embankments discussed in Section 10.1.1.  No ordnance, MEC, or 

related debris were observed during the range visit. 

 

 
Figure 10.1-9: View of earthen mound identified during visual survey 
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Figure 10.1-10: Metal debris observed in the woods at the Marine Rifle Range 

 

A series of site walks was conducted with the SI planning project team during the late fall and winter of 

2007.  An initial site walk of all of the Stump Neck Annex SI MRP sites was completed on September 18, 

2007, by Ralph Basinski (Tetra Tech), Joe Rail (Navy RPM), and Shawn Jorgensen (Indian Head-

Environmental Department) as part of the project kick-off meeting.  A subsequent site walk was 

conducted on November 8 to 10, 2007, and included a larger contingent of the project team: Joe Rail 

(Navy RPM), Shawn Jorgensen (Indian Head Environmental Department), and several Tetra Tech 

personnel (Ralph Basinski, Ralph Brooks, Jim Coffman, George Latulippe, and Rick Barringer).  Each 

MRP site was walked, and multiple photographs were taken to document conditions observed during the 

site visit (Figures 10.1-9 through 10.1-12).  The site walks were performed in conjunction with technical 

meetings at the facility that reviewed the proposed approaches for the MC fieldwork programs.  
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Figure 10.1-11: Concrete Wall Backing Target Butt on the Former Marine Rifle Range 
Observed During SI Site Walk 

 

An expanded site walk/meeting was conducted on December 18 and 19, 2007, and included previously 

identified Navy and Tetra Tech personnel and representatives from MDE (Curtis Detore) and USEPA 

Region 3 (Dennis Orenshaw).  As before, MRP sites were walked and photographed to record the 

conditions observed at the sites.  Project quality objectives for small arms ranges were discussed with the 

meeting attendees on December 19, 2007.    
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Figure 10.1-12: View from Concrete Wall Backing Target Butt on the Marine Rifle Range Looking 
into Adjacent Wetlands Area. 

 

As related to the Marine Rifle Range, the following additional observations were made based on the 

conditions at the site.  The PA Report used the 1915 range map to develop the site boundaries for the 

Marine Rifle Range.  As illustrated in the historical photographs presented in the PA Report (Malcolm 

Pirnie, 2005), the small arms targets were raised and held above the target butts during firing by a series 

of chains and mechanical devices (Figure 10.1-5).  Expended bullets passing through the targets or 

passing above the targets would continue on a trajectory that would continue beyond the boundary of the 

Marine Rifle Range as depicted in the PA Report.  An improved range boundary proposed for the SI 

includes the downrange hillside on the eastern side of Roach Road that would most likely have received 

the fired ammunition from the Marine Rifle Range.  As shown on Figure 10.1-12, a wetlands area is 

located between the southernmost target butt and downrange earthen hillside (embankment) adjacent to 

Roach Road. 

 

Based on these observations, there should be two primary areas for the accumulation of expended small 

arms ammunition on the Marine Rifle Range.  Those bullets missing below the range targets would tend 

to accumulate in the target butt soil below the targets.  Those fired bullets that successfully hit the targets 

or overshot the targets most likely continued on a trajectory that would continue beyond the target butts 

and into the hillside embankment beyond the downrange wetlands (next to Roach Road) as shown on 

Map 10.1-2. 
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10.1.3 Munitions and Munitions-Related Materials Associated with the Site 

The Marine Rifle Range was used for small arms training.  Historical maps and documents state that rifles 

were used at the range.  Reportedly pistols were also used at the range.  Specific ordnance types used at 

the range are not known; however, general rifle ammunition from the early 1900s included .30-caliber 

ammunition.  According to the Army Technical Manuals (AR 750-10, TM 9-855), the maximum range for 

.30-caliber ammunition is 10,350 feet and the muzzle velocity is 2,700 feet per second.  The SDZ extends 

from the end of each firing line in a 30-degree angle for 3,000 feet down range, at which point it continues 

for an additional 8,700 feet parallel to the direction of fire.  An example of a typical SDZ for a rifle range is 

provided on Figure 10.1-13.  The SDZ for the Marine Rifle Range covers 1,369 acres and is shown on 

Map 10.1-1.  The SDZ is the location where projectiles were fired over or may have landed. 

 

 
Figure 10.1-13:  Typical SDZ for a 500-Yard Rifle Range 

 

• Lead bullets/fragments is suspected within the target butts.  Nitroglycerin (NG) from unburned 

powders and lead from primers is suspected at the firing points. 
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No munitions-related debris items were identified at the Marine Rifle Range.  No bullets or metallic debris 

were reported to have been identified in the shovel tests conducted for the Phase I Cultural Resources 

Survey of Stump Neck Annex (reference).     

 

Based on the information obtained during the data collection process, the Marine Rifle Range is not 

suspected to contain chemical weapons material (CWM) filled munitions, electrically fuzed munitions, or 

depleted uranium (DU)-associated munitions. 

 
10.1.4 MEC Presence 

The entire range has been subdivided and categorized into one of three levels of MEC presence including 

known MEC areas, suspected MEC areas, and areas where no evidence exists to indicate that MEC are 

known or suspected to occur.  These categories are discussed below.  The Marine Rifle Range is 

overlapped by the firing fan from the Valley located at NSF-IH, Main Installation.  Thus, there is a 

potential for munitions associated with the Valley to be present at the Marine Rifle Range.  However, a 

1911 memo from the Bureau of Ordnance states that no projectiles were reported to have landed on the 

Marine Rifle Range.  Technical data sheets can be found in Appendix D of the PA (Malcolm Pirnie, 2005).  

Only MEC presence specifically related to the Marine Rifle Range was considered.   

 

Known MEC Areas 

There are no readily apparent MEC areas associated with the Marine Rifle Range because expended 

small arms ammunition do not pose an explosive hazard. 

 
Suspected MEC Areas 

There are no suspected MEC areas expected at this range because expended small arms ammunition do 

not pose an explosive hazard.  

 
Areas Not Suspected to Contain MEC 

Expended small arms ammunition are not explosive; therefore, the entire 35-acre range is not suspected 

to contain MEC.  
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10.1.5 Ordnance Penetration Estimates 

For small arms ranges, the Interstate Technology and Regulatory Council (ITRC) has prepared a 

document titled Characterization and Remediation of Soils at Closed Small Arms Firing Ranges, dated 

January 2003, to provide information on the general layout of small arms ranges, as well as information 

on areas that may be impacted with MC and/or MEC as a result of range use and the characteristics of 

the munitions used.  According to the ITRC guidance, the penetration depth of small arms ammunition on 

the range floor is 1 foot or less.  The document states that rounds that impact the range floor typically had 

a flat trajectory that fell short of or missed the target, or resulted from ricochet, and these fragments are 

usually found within the top 6 inches of soil.  MC at the MR Range is expected to be concentrated in the 

target butts.   

 

10.1.6 Munitions Constituents 

For small arms ammunition, the primary MC of concern is lead from shot.  Other associated MC less likely 

to be of concern may include antimony, arsenic, copper, nickel, and lead styphnate/lead azide.  These 

MC components are not consumed when the munitions items function as they are designed.  Therefore, 

these MC may exist at the Marine Rifle Range.  NG from unburned propellants and lead from primers is 

suspected at the firing points.  There was no record found of environmental sampling on the range.   

 

10.1.7 Contaminant Migration Routes 

Contaminants at the Marine Rifle Range may potentially migrate within soil, groundwater, surface water, 

and sediment.  The Marine Rifle Range’s proximity to Chicamuxen Creek and its unnamed tributaries 

provides possible migration routes to surface water.  Storm water discharges to surface water via 

overland flow.  Groundwater flow in the shallow water table aquifer also likely trends towards Chicamuxen 

Creek; therefore, MC leaching from soil into shallow groundwater may migrate to surface water.  

Sediments can act as contaminant repositories, and sediment mixing and dredging can act as migration 

routes to surface water.  MC in surface soil and sediment may migrate via plant/animal uptake.  Direct 

human or biota contact with surficial and subsurface soil is possible if the soil is disturbed.  Based on a 

review of hydrogeological data, it is unlikely that MC in shallow groundwater would migrate to the deeper 

aquifers that are used as water supplies.  However, shallow groundwater is still considered a potential 

exposure medium. 
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10.1.8 Receptors 

Potential current and future human receptors include authorized Navy personnel (military and civilian), 

visitors, contractors, maintenance workers, recreational users, and trespassers.  Plant and animal biota 

are also potential receptors.  Examples of ecological receptors include deer, wild turkey, and waterfowl.  

 

Buildings Near/Within Site 

Building 2195 is located at the western edge of the range and is home to Code 45 as the Joint Services 

EOD Equipment Support Facility.  Additional buildings surrounding Building 2195 are used for offices and 

storage.  A fenced maintenance yard including Building 2156 and the former range of Buildings 2019 and 

2101 are located in the central portion of the range.  Building 2075 at the eastern edge of the range is a 

former shredder, which is currently condemned.  The majority of the buildings were constructed after the 

Marine Rifle Range was closed. 

 

Refer to Table 10.1-1 for details on the buildings at the Marine Rifle Range.  The information was 

obtained from historical maps and the Indian Head building database.   

 

Utilities On/Near Site 

Electrical, telephone, sanitary sewer, and potable water lines run through the Marine Rifle Range.  The 

primary electrical, sanitary sewer, and potable water lines are adjacent to and parallel Archer Avenue.  

Secondary utility lines service the buildings within the footprint of the Marine Rifle Range.   

 

10.1.9 Land Use 

Information on land use at the Marine Rifle Range prior to 1911 could not be found.  From 1911 until 

1918, the range was maintained as a rifle range for the Marines.  After the Marines relocated, the 

buildings were abandoned and eventually demolished to make way for development of the Stump Neck 

Annex.  Buildings within the Marine Rifle Range are primarily used as offices and storage.  The west 

portion of the range contains Building 2195, which is used by the Joint Services EOD Equipment Support 

Facility.  The central and eastern portions of the range are primarily undeveloped with sporadic structures 

(Buildings 2156 and 2075).  There is a fenced maintenance yard in the central portion of the range that is 

used to store equipment (e.g., dump trucks, backhoes).  The wooded area surrounding the existing 

buildings and the wetland area in the eastern portion of the range are currently unused.  According to the 

installation personnel, there are no planned changes to activities at the Marine Rifle Range.  
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10.1.10 Access Controls/Restrictions 

No public access is authorized at NSF-IH.  Signs, partial fencing, locked/secured gates, login book/office 

check-in, and vehicle security patrols are used to control the entire facility.  There are no access control 

features specific to the Marine Rifle Range.  According to the 2003-2004 Stump Neck Annex Hunting 

Map, hunting is permitted within the undeveloped portions of the Marine Rifle Range.   

 

The wetlands located on the eastern edge of the range are protected under United States Executive 

Order 11990, which prohibits construction in a wetland area unless there is no practicable alternative and 

all possible measures are taken to minimize the environmental impacts.  Wetlands are also protected 

under Section 404 of the Clean Water Act, which requires a permit to be obtained from the United States 

Army Corps of Engineers (USACE) before any work in a wetland can commence.  The wetlands found at 

the Marine Rifle Range are under the category of Palustrine forested broad-leaved deciduous wetland.  

 

A portion of the Marine Rifle Range is located in the 100-year floodplain surrounding the wetlands.  

Executive Order 11988 restricts development within the 100-year floodplain to water-dependent activities.  

Any construction within the floodplain must be in accordance with regulations promulgated by the Federal 

Insurance Administration pursuant to the National Flood Insurance Act of 1968.  Permits for construction 

within the 100-year floodplain are also required and are administered by the Waterway Permits Division of 

the Maryland Department of Natural Resources. 

 

10.1.11 Conceptual Site Model 

A general description of the CSM exposure pathway analysis is included in Section 10.1.7.  For the 

purpose of this SAP, only MC associated with the Marine Rifle Range is considered in the CSM exposure 

pathway analysis. 

 

For the Marine Rifle Range, historical and visual evidence indicate that MEC are not present.  Therefore, 

no complete exposure pathways exist for MEC and no exposure pathway analysis was completed for 

MEC.  Soil and surface water/sediment impacted by MC represents a primary potential source medium, 

as illustrated in the CSM (Map 10.1-2).  Exposures to surface soil, subsurface soil, and surface 

water/sediment containing MC presents potentially complete pathways for human and ecological 

receptors.  The MC exposure pathway analysis for the Marine Rifle Range is presented in Figure 10.1-14.  

All human and ecological receptors have potentially complete exposure pathways for direct contact with 

MC in surface soil at the embankment behind the former target butts.  These pathways include dermal 

contact, ingestion, and inhalation (dust).  Runoff, discharges, and/or erosion may transport the MC from 
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surface soil to surface water/sediment.  Because there are two tributaries at the Marine Rifle Range, 

potentially complete pathways also exist for all human and ecological receptors of surface 

water/sediment. 

 

Soil also represents an exposure medium when considering plant/animal uptake for biota (including game 

such as deer and wild turkey) and human receptors consuming the affected biota (e.g., hunted game).  

There is a potential for the MC present in surface soil to infiltrate to the subsurface.  Potentially complete 

exposure pathways exist for MC in subsurface soil (direct contact, ingestion and inhalation during 

intrusive work activities) for all human and ecological receptors with the exception of trespassers.  It is 

anticipated that trespassers would not come in contact with subsurface soil.  Although confining layers 

are expected to prevent the migration of MC to the lower aquifers used for water supplies, potentially 

complete pathways exist for MC in shallow groundwater for human receptors.  

 

10.1.12 Problem Definition Summary 

The following is a summary of the problem definition that is detailed in Worksheet #10.1: 

 

• Environmental contamination may exist at the Marine Rifle Range (30.5 acres) because the facility 

was an active range from 1911 through 1918.  Specific small arms ammunition types and materials 

used at the Marine Rifle Range include general rifle ammunition from the early 1900s 

(e.g., .30-caliber ammunition).  Expended ammunition is suspected along the range floor immediately 

in front of the target embankments, in the target embankments themselves, and in the hillside east of 

the target embankments, which would have been impacted by bullets shot through, over, or alongside 

the targets. 

 

• MC consisting of metals (primarily lead and, to a lesser extent, antimony, arsenic, copper, tin, and 

zinc) and NG may be present in site soil (particularly surface soil [0 to 6 inch interval]) and surface 

water and sediment of any drainageways leading from the range to the adjoining unnamed tributaries, 

wetlands, and Chicamuxen Creek.  Lead is assumed to be the primary metal MC of concern because 

it is the primary constituent in the spent munitions and because of its documented toxicity to both 

human and ecological receptors.  It is anticipated that other metals contamination will be spatially 

correlated with lead concentrations because they are associated with the lead in the bullets.  MC, if 

present in surface soil, may have migrated to subsurface soil and subsequently infiltrated to the 

underlying groundwater.  These constituents may also have migrated to the aforementioned adjoining 

surface water bodies via surface soil runoff or the discharge of contaminated shallow groundwater to 
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surface water.  However, the nature and extent of the potential environmental contamination is not 

known at this time (no environmental sampling has been conducted to date). 

 

• The CSM (detailed in Worksheet #10.1) indicates that potentially complete exposure pathways exist 

for both human and ecological receptors under both current and hypothetical future land uses.  

However, potential human and ecological risks have not been characterized for receptors exposed to 

the potentially contaminated environmental media.  Unacceptable levels of human and/or ecological 

risk may exist. 
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TABLE 10.1-1 

 
MARINE RIFLE RANGE BUILDING DESCRIPTIONS 

NAVAL SUPPORT FACILITY INDIAN HEAD 
INDIAN HEAD, MARYLAND 

 

Building Location Date Built Use Status 
2019 Central portion  1962 Offices Shredder Demolished 
2075 Eastern portion  1949 Building  
2101 Central portion  1972 Shelter Demolished 
2105 Western portion  1974 Storage Demolished 
2128 Western portion   1988 Storage 

Equipment  
Maintenance 

Demolished 

2147  2002 Support   
2147 Western portion  1990 Storage  
2148 Western portion  1990 Storage  
2150 Western portion  1991 Office and storage  
2151 Western portion  1991 Storage  
2155 Western portion  1991 Offices  
2156 Central portion  Fenced storage yard  
2165 Western portion  1991 Air conditioning Demolished 
2195 Western portion  1991 Offices and storage  
D-21CSN Eastern portion  1918 Testing building Demolished 
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SAP WORKSHEET #10.2: 
Problem Definition/Conceptual Site Model for Old Skeet and Trap Range (Site UXO-15) 

 

10.2 HISTORY AND SITE DESCRIPTION   

The Old Skeet and Trap Range is located in the north-central portion of Stump Neck Annex, north of 

Archer Avenue along the Potomac River.  The eastern and western boundaries of the range consist of 

open fields (Map 10.2-1).  The area is currently used for a helicopter pad and recreation (Figure 10.2-1).  

The Old Skeet and Trap Range comprises 29.33 acres and was reportedly used for small arms 

recreational activities.  Firing may have occurred 

into the Potomac River.  Through interviews, it 

was determined that the range was in use for 

approximately 25 years and closed in June 1991.  

The Old Skeet and Trap Range was identified on 

an April 1972 aerial photograph of Stump Neck 

Annex.  The range does not appear on a previous 

aerial photograph, dated September 1967.  

Therefore, the Old Skeet and Trap Range was 

constructed between 1967 and 1972.   

 

The Old Skeet and Trap Range lies on what was 

initially identified as Solid Waste Management 

Unit (SWMU) #20, Disposal Area 2, in the Resource Conservation Recovery Act (RCRA) Corrective 

Action Plan (CAP), a SWMU for which no further action was recommended.  However, this investigation 

took place while the range was still active.  In 1992, the range was again added to the RCRA program as 

SWMU #28.  At this time, the Old Skeet and Trap Range was inactive, and it was determined that lead 

shot still remained on the ground and in the Potomac River.  The Old Skeet and Trap Range is 

overlapped by the firing fan from the Valley located at NSF-IH, Main Installation.   

Figure 10.2-1:  Current Conditions at the Old 
Skeet and Trap Range 

 

Topography 

Section 10-3.2 provides a general description of topography for the Stump Neck Annex.  The relief of the 

Old Skeet and Trap Range is relatively flat; the elevation of the entire range is approximately 16 feet 

above msl.  Surface runoff is to the Potomac River either directly or via a drainage ditch along Archer 

Avenue. 
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Geology 

Section 10-3.3 provides a description of the geology at Indian Head and the Stump Neck Annex.  The Old 

Skeet and Trap Range is characterized by unconsolidated fluvial and marine deposits overlying older, 

Precambrian, igneous and metamorphic bedrock. 

 
Soil and Vegetation Types 

Section 10-3.4 provides a description of the soil and vegetation types at Indian Head and the Stump Neck 

Annex.  According to the Soil Survey of Charles County, the soils at the Old Skeet and Trap Range 

consist of Mattapex fine sandy loam with 0 to 2 percent slopes.  Soils in this area generally have a 

surface layer of sandy silt and are moderately well drained.  Available moisture capacity is high, and 

permeability is moderately low.  Vegetation at the range consists of a grass field. 

 
Hydrology 

Section 10-3.5 provides a description of hydrology at Indian Head and the Stump Neck Annex.  Surface 

water at the Old Skeet and Trap Range drains directly into the Potomac River.   

 

Hydrogeology 

Section 10-3.6 provides a description of hydrogeology for Indian Head and the Stump Neck Annex.  

There is no range-specific hydrogeology information for the Old Skeet and Trap Range.  

 
Cultural and Natural Resources 

General cultural and natural resource information for the Stump Neck Annex is provided in 

Section 10-3.7.  According to the 1996 Phase I Cultural Resources Survey of Stump Neck Annex (ref), 

there is one archaeological site located within the Old Skeet and Trap Range.  Site 18CH388 contained a 

mix of prehistoric and historic artifacts.  This site may correspond to Indian Head Quad File #4, a Late 

Woodland Indian village.  A total of 645 artifacts were recovered at this site, which covers the Old Skeet 

and Trap Range and Marine Rifle Range.   
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Endangered and Special Status Species 

As discussed in Section 10-3.8, endangered and special status species are reported to exist at the Stump 

Neck Annex.  The reported endangered and special status species are expected to inhabit the Main 

Installation and thus have the potential to inhabit the Old Skeet and Trap Range. 

 

10.2.2 Visual Survey Observations and Results 

A visual survey of the Old Skeet and Trap Range was conducted on June 24, 2003.  Personnel 

conducting the range visit included Mr. Dinh, Mr. Egholm, Ms. Tegtmeyer, Mr. Hains, Mr. McManus, and 

Ms. Morgan.  The Old Skeet and Trap Range was inspected by a perimeter walk of the range (as 

previously identified during the inventory) and through several random transects across the range to 

visually inspect the entire location.  The range consisted of a neatly mowed grassy area, which is now 

used for recreational purposes.  There were no physical indications of where the firing points were 

located.  No ordnance, MEC, or related debris were observed during the visual survey.   

 

Facilities north of Archer Avenue consist of a recreational pavilion (Building 2174) located approximately 

245 feet from the western boundary and a utility shed (Building 2012) approximately 245 feet from the 

eastern boundary.  The former range is also currently designated as a helicopter landing pad.   

 

A series of site walks were conducted with the SI planning project team during the late fall and winter of 

2007.  An initial site walk of all of the Stump Neck Annex SI MRP sites was completed on September 18, 

2007, by Ralph Basinski (Tetra Tech), Joe Rail (Navy RPM), and Shawn Jorgensen (Indian Head 

Environmental Department) as part of the project kick-off meeting.  A subsequent site walk was 

conducted on November 8 to 10, 2007, and included a larger contingent of the project team: Joe Rail 

(Navy RPM), and Shawn Jorgensen (Indian Head Environmental Department), and several Tetra Tech 

personnel (Ralph Basinski, Ralph Brooks, Jim Coffman, George Latulippe, and Rick Barringer).  Each 

MRP site was walked and multiple photographs were taken to document the site conditions observed 

during the site visit (Figures 10.2-2 and 10.2-3).  The site walks were performed in conjunction with 

technical meetings at the facility that reviewed the proposed approaches for the MC fieldwork programs.  
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Figure 10.2-2: View of the Old Skeet and Trap Range Looking North in the General 
Direction of Fire Toward the Potomac River. 

 

An expanded site walk/meeting was conducted on December 18 and 19, 2007, and included previously 

identified Navy and Tetra Tech personnel, as well as representatives from the MDE (Curtis Detore) and 

USEPA Region 3 (Dennis Orenshaw).  As before, MRP sites were walked and photographed to record 

the conditions observed at the sites.  Project quality objectives for small arms ranges were discussed 

among the meeting attendees on December 19, 2007.    
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Figure 10.2-3: View of the Old Skeet and Trap Range Looking South (Toward 

Archer Avenue) in the Vicinity of the Former Range Firing Locations. 
 

As related to the Old Skeet and Trap Range, the following observations were made based on the 

conditions at the site.  As indicated in the maps provided in the PA Report (Malcolm-Pirnie, 2005), much 

of the area within the boundary of the MRP site Old Skeet and Trap Range was within the Potomac River, 

and beyond the Stump Neck Annex installation boundary.  Figures 10.2-4a and 10.2-4b present the 

expected distributions of range residues on the ground surface.  A graded pattern is observed in skeet 

range residue (target fragments, shotgun shell pellets, etc.) based primarily on the mass, velocity, and 

general aerodynamic properties of the fired items and the resulting target fragments (Figure 10.2-4a).  

The zone of maximum shot fall begins approximately 375 feet from the firing point (Figure 10.2-4b). 

 

 
Figures 10.2-4a and 10.2-4b: Views of Typical Skeet Ranges Showing Distribution of 

Range Residues and Areas of Maximum Shot Fall on the Range Surface. 
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During the initial SI site walk, target fragments were observed on the ground surface (Figure 10.2-5).  The 

observed target fragments consisted of small pieces of clay targets that most likely had been hit by 

shotgun-fired pellets, shattered in flight, and fell to the surface in small shards.     

 

 
 

Figure 10.2-5: Target Debris Observed on the Ground Surface at the 
Old Skeet and Trap Range during SI Site Walk. 

 

The detection of these types of trap range target fragments on the ground surface near the firing point on 

the Old Skeet and Trap Range is consistent with the anticipated deposition point for clay target fragments 

as illustrated on Figure 10.2-6. 
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Figure 10.2-6: A Side-View of Typical Trap/Skeet Range Showing the 
Distribution of Range Residue (Shotgun Cartridge Wads, Target 

Fragments, Used Targets, and Shot Pellets) Located on the Ground 
Surface. 

 

As illustrated on Figure 10.2-6, the clay pigeon targets were launched from a control system by means of 

a mechanical device.  The target would pass across the field of view, downrange of the individual on the 

firing line, and the shotgun was aimed and shot to impact and break the clay target with the fired metal 

pellets.  Expended shotgun shell pellets missing their intended targets would continue undisturbed on a 

standard trajectory to the north toward the Potomac River.  Intact targets would land on the ground 

surface.  Targets that were successfully hit with shot on the range would fragment and fall to the ground 

surface.  The much denser shot pellets, after they impacted the clay targets, would continue a slightly 

revised trajectory and fall to the ground downrange.   

 

Map 10.2-2 depicts the zone of maximum shot fall accumulation, which is presumed to occur in the 

Potomac River in an arc from the firing point.   

 

10.2.3 Munitions and Munitions-Related Materials Associated with the Site 

The data collection team was unable to locate specific records of the types and quantities of small arms 

ammunition used at the Old Skeet and Trap Range.  However, an inventory listing from the Potomac 

River Gun Club for 1979 revealed the following on hand for resale: .410-, 28-, 20-, and 12-gauge shells; 

clay targets, 5-pound containers of bulk smokeless powder, and shot.  These items would be consistent 

with munitions normally associated with a skeet and trap range.  No evidence of ordnance was found at 

the range during the visual survey.   
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Based on the information obtained during the data collection process, the Old Skeet and Trap Range is 

not suspected to contain CWM-filled munitions, electrically fuzed munitions, or DU-associated munitions. 

 
10.2.4 MEC Presence 

The entire range has been subdivided and categorized into one of three levels of MEC presence including 

known MEC areas, suspected MEC areas, and areas where no evidence exists to indicate that MEC are 

known or suspected to occur.  These MEC categories are discussed below.  The Old Skeet and Trap 

Range is overlapped by the firing fan from the Valley, located at the NSF-IH, Main Installation.  Thus, 

there is a potential for munitions associated with the Valley to be present at the Old Skeet and Trap 

Range.  Technical data sheets can be found in Appendix D of the Final PA (Malcolm Pirnie, 2005).  Only 

MEC presence specifically related to the Old Skeet and Trap Range was considered.   

 

Known MEC Areas 

Based on historical documents and information obtained during the data collection process, there is no 

evidence of MEC at the Old Skeet and Trap Range because only shotguns were used.  Therefore, there 

are no known MEC areas associated with the Old Skeet and Trap Range. 

 
Suspected MEC Areas 

Based on historical documents and information obtained during the data collection process, there is no 

evidence of MEC at the Old Skeet and Trap Range because only shotguns were used.  Thus, there are 

no suspected MEC areas at the Old Skeet and Trap Range. 

 
Areas Not Suspected to Contain MEC 

Based on historical documents and information obtained during the data collection process, there is no 

evidence of MEC at the Old Skeet and Trap Range because only shotguns were used.  Therefore, the 

entire range is not suspected to contain MEC.  

 

10.2.5 Ordnance Penetration Estimates 

The depth to which munitions penetrate below the ground surface depends on many factors, including the 

type of soil, angle of impact, size of the munitions, velocity at impact, and range-specific environmental 

conditions.   
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For small arms ranges, the ITRC has prepared a document titled Characterization and Remediation of 

Soils at Closed Small Arms Firing Ranges, dated January 2003, to provide information on the general 

layout of small arms ranges, as well as information on areas that may be impacted with MC and/or MEC 

as a result of range use and the characteristics of the munitions used.  According to the ITRC guidance, 

the penetration depth of small arms on the range floor is 1 foot or less.  The document states that rounds 

that impact the range floor typically had a flat trajectory that fell short of or missed the target, or resulted 

from ricochet, and these fragments are usually found within the top 6 inches of soil.  For trap and skeet 

ranges, the ammunition is dispersed as pellets over a small area in the direction of fire.  According to the 

1958 Programming Guide, the minimum safe range from a skeet/trap range is 900 feet.  Pellets dispersed 

from a shotgun would be deposited on the ground surface and not significantly penetrate the ground 

unless disturbed.  

 

10.2.6 Munitions Constituents 

For shotgun ammunition and clay targets, the primary MC of concern include lead from shot and 

polynuclear aromatic hydrocarbons (PAHs) from pitch tar used in clay pigeons.  Other associated MC less 

likely to be of concern may include antimony, arsenic, nickel, and lead styphnate/lead azide.  These MC 

components are not consumed when the munitions items function as they are designed.  Therefore, 

these MC may exist at the Old Skeet and Trap Range.  NG from unburned propellants and lead from 

primers is suspected at the firing points. 

 
10.2.7 Contaminant Migration Routes 

Contaminants at the Old Skeet and Trap Range may potentially migrate within soil, groundwater, surface 

water, and sediment.  Sediment contamination in Mattawoman Creek may have resulted from shooting 

into the direction of the creek.  Although erosion on the range is considered to be minimal, contaminants 

may become mobile within the surface soil, particularly during extended periods of surface runoff.  Runoff 

would occur in the direction of Mattawoman Creek.  Direct human or biota contact with surficial and 

subsurface soil is possible if the soil is disturbed.  Precipitation infiltration may provide for contaminant 

mobility through the subsurface to the shallow surficial groundwater aquifer, which is assumed to be 

connected to the nearby surface water bodies.  Based on a review of hydrogeological data, it is unlikely 

that MC in shallow groundwater would migrate to the deeper aquifers used as a water supply.  However, 

shallow groundwater is still considered a potential exposure medium. 
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10.2.8 Receptors 

Potential human receptors include authorized Navy personnel (military and civilian), visitors, contractors, 

maintenance workers, recreational users, and trespassers.  Plant and animal biota are also potential 

receptors.  Examples of ecological receptors include deer, wild turkey, fish, and waterfowl (ducks and 

geese).  

 

Buildings Near/Within Site 

Currently, only five small structures are located in the vicinity of the range, both north and south of Archer 

Avenue.  The facilities north of Archer Avenue consist of a recreational pavilion (Building 2174) located 

approximately 75 meters from the western boundary and a utility shed (Building 2012) approximately 

75 meters from the eastern boundary.  Building 2156 is south of Archer Avenue and about 75 meters 

from the southern boundary of the range.  Buildings 2019 and 2101 are located approximately 100 and 

175 meters southeast of the boundary, respectively.  Both buildings are associated with the Marine Rifle 

Range and are not designed for a continuous dense population of personnel.  The remaining area south 

of Archer Avenue is lightly wooded with some wetlands.   

 
Utilities On/Near Site 

There are no utilities located on the Old Skeet and Trap Range; however, above-ground electrical power 

lines run along Archer Avenue behind the range. 

 
10.2.9 Land Use 

The Old Skeet and Trap Range was used for small arms recreational activities.  This range is currently a 

grass field, which is used for a helicopter pad and recreation.  According to the NSF Indian head Master 

Plan, future land use is anticipated to continue as a grass field for a helicopter pad and for recreational 

activities.   

 

10.2.10 Access Controls/Restrictions 

No public access is authorized at NSF-IH, Stump Neck Annex.  Signs, partial fencing, locked/secured 

gates, login book/office check-in, and vehicle security patrols are used to control the entire facility.  There 

are no access control features specific to the Old Skeet and Trap Range.  Access from the Potomac River 

is not controlled.  There are no known land use/development restrictions for the range. 
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The Coastal Zone of Maryland includes all land and water lying within coastal counties, one of which is 

Charles County.  Within the Coastal Zone, Maryland has defined an area within which strict land use 

management is needed to protect the Chesapeake Bay.  The critical area is defined as a 1,000-foot-wide 

strip of land surrounding the bay and its tidal tributaries.  Most construction within 100 feet of the Mean 

High Water Line (buffer) is prohibited.  Most of the area of Old Skeet and Trap Range falls within the 

100-foot buffer. 

 

10.2.11 Conceptual Site Model 

A general description of the CSM exposure pathway analysis is included in Section 10.2.7.  For the 

purpose of this SAP, only MC associated with the Old Skeet and Trap Range is considered in the CSM 

exposure pathway analysis. 

 

For the Old Skeet and Trap Range, historical and visual evidence indicate that MEC are not present.  

Therefore, no complete exposure pathways exist for MEC, and no exposure pathway analysis was 

completed for MEC.  MC may be present; therefore, potential MC exposure pathways do exist.  The MC 

exposure pathway analysis for the Old Skeet and Trap Range is presented on Figure 10.2-7.  Soil, 

surface water, and sediment impacted by MC represents a primary potential source medium, as 

illustrated in the CSM (Map 10.2-3).  Potential receptors include both human and ecological receptors that 

may disturb, unbury, or remove the source medium from the range.  Potentially complete exposure 

pathways exist for surface soil through ingestion, dermal contact, and inhalation for both human and 

ecological receptors.  Runoff, discharges, and/or erosion may transport the MC from surface soil to 

surface water/sediment, so potentially complete pathways also exist for all human and ecological 

receptors of surface water/sediment.  Soil also represents an exposure medium when considering 

plant/animal uptake for biota (including game such as deer) and human receptors consuming the affected 

biota (e.g., fish and hunted game).  Although hunting is not permitted on the Old Skeet and Trap Range, 

there are upland hunting areas nearby.  Fishing is permitted in Mattawoman Creek.  There is a potential 

for the MC present in the water to infiltrate to the subsurface soil or surficial groundwater.  Potentially 

complete exposure pathways exist for MC in subsurface soil (direct contact, ingestion and inhalation 

during intrusive work activities) for all human and ecological receptors with the exception of trespassers.  

It is not anticipated that trespassers would come in contact with subsurface soil.  Although confining 

layers are expected to prevent the migration of MC to the lower aquifers used for water supplies, 

potentially complete pathways exist for MC in shallow groundwater for human receptors. 
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10.2.12 Problem Definition Summary 

The following is a summary of the problem definition that is detailed in Worksheet #10.2: 

 

• Environmental contamination may exist at the Old Skeet and Trap Range (23.5 acres) because the 

facility was active for 25 years as a skeet and trap range.  Specific small arms ammunition types and 

materials used at the range may have included .410-, .28-, .20-, and 12-guage shells, clay targets, 

5 pound containers of smokeless powder, and shot.  Based on the proximity of the site to the 

Potomac River, a significant amount of the shot is assumed to have fallen both in the water and along 

the shoreline of the river. 

 

• MC consisting of metals (primarily lead and, to a lesser extent, antimony, arsenic, copper, tin, and 

zinc), NG, and PAHs (from pitch tar used in the clay pigeon targets) may be present in site soil 

(particularly surface soil [the 0-to 6-inch interval]) and surface water and sediment of the adjoining 

Potomac River as a result of military training activities.  Lead is assumed to be the primary metal MC 

of concern in soil and sediment because it is the primary constituent of the spent munitions and 

because of its documented toxicity to human and ecological receptors.  It is anticipated that other 

metals contamination will be spatially correlated with lead concentrations.  MC in surface soil may 

have migrated to subsurface soil and subsequently to underlying groundwater.  These constituents 

may have also migrated to adjoining surface water and sediment via surface soil run-off or the 

discharge of contaminated shallow groundwater to the Potomac River and direct fall out over the 

river.  However, the nature and extent of potential environmental contamination at the site is not 

known at this time (no environmental sampling has been conducted to date). 

 

• The CSM (detailed in Worksheet #10.2) indicates that potentially complete exposure pathways exist 

for both human and ecological receptors under both current and hypothetical future land uses.  

However, potential human and ecological risks have not been characterized for receptors exposed to 

the potentially contaminated environmental media.  Unacceptable levels of human and/or ecological 

risk may exist. 
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SAP WORKSHEET #10.3: 
Problem Definition/Conceptual Site Model for Roach Road Rifle Range (Site UXO-25) 

 
10.3 ROACH ROAD RIFLE RANGE 

10.3.1 History and Site Description 

The Roach Road Rifle Range is located in the central portion of Stump Neck Annex, immediately west of 

Roach Road.  The 0.3-acre site was used for small arms training from approximately 1963 to 1986.   

 

The Roach Road Rifle Range is first referenced in a 1963 memorandum from the Department of Public 

Works.  The 1963 hand-drawn layout for the "new pistol range" includes eight firing stands, six targets 

constructed of railroad ties, and walkways, as shown on Figure 10.3-1.  The plan indicates that the range 

is north of Roach Road and approximatley 830 feet east of Building 65SN (located at Area 8).  According 

to an interview with Mr. John Bartellson, a retired EOD technician, he participated in the construction of 

the small arms range in the 1960s. 

 

 
Figure 10.3-1 1963 Layout for ‘New Pistol Range.’ 
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The range is first visible on a 1967 aerial photograph as a cleared area surrounded by dense vegetation, 

and is still visible on a 1987 aerial photograph.  The range is more distinct on a 1972 aerial photograph 

(Figure 10.3-2) and is shown as a cleared area immediately north of the 90 degree turn in Roach Road.  

On maps dating from 1967 to 1976, the range is labeled as #2070, a small bore and pistol range.  On 

these maps, #2070 is located immediately north of the 90 degree turn in Roach Road, which corresponds 

to the aerial photographs from this time period.  A cleared area is also visible across Roach Road on the 

1972 aerial photograph (possibly a parking lot).  The 1982 aerial photograph shows a southern shift in the 

road to the southern side of the cleared area.  On maps dating from 1981 to 1988 (Figure 10.3-3), the rifle 

range is shown as a square area just south of the 90 degree turn in Roach Road.   The 1987 aerial 

photograph shows vegetative cover over the range and Roach Road in its current location. 

 

 

Roach 
Road Rifle 

 Figure 10.3-2:  1972 Aerial View of the Roach Road Rifle Range. 
 

Due to the different locations of the range presented in the 1963 memorandum, on the maps from 1967 to 

1976, and on the maps from 1981 to 1988, the location of the range was mapped for this UFP SAP using 
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the aerial photographs.  The size of the range was established using the layout presented in the 1963 

memorandum.  The location of the range is provided on Map 10.3-1. 

 

The Roach Road Rifle Range is not identified as a SWMU 

or IR range. 

 

Topography 

Section 10-3.2 provides a general description of 

topography for the Stump Neck Annex.  The terrain at the 

Roach Road Rifle Range is relatively flat at an elevation of 

approximately 50 feet msl.  The majority of the site is flat 

with a small downward slope toward the north.  Due to the 

topography of the area and the predominant vegetative 

ground cover, the potential for erosion is limited.  

 
Figure 10.3-3:  Range as Shown on the 

1981 Map. Geology 

Section 10-3.3 provides a description of the geology the Stump Neck Annex, which is applicable to the 

Roach Road Rifle Range.   

 
Soil and Vegetation Types 

Section 10-3.4 provides a description of the soil and vegetation 

types at the Stump Neck Annex.  Vegetation at the Roach 

Road Rifle Range is a mixture of shrubs and forest as 

illustrated on Figure 10.3-4.  According to the Soil Survey of 

Charles County, soils in the area consist of silty sand with 

gravel at the ground surface underlain by silty sand with clay.  

Specifically, Aura gravelly sandy loam is present at the range.   

 
Hydrology 

Section 10-3.5 provides a description of hydrology at the 

Stump Neck Annex.  There are no surface water bodies 

present at the Roach Road Rifle Range.  Based on topography, surface water flows to the north toward 

Chicamuxen Creek, which drains to the Potomac River.   

Figure 10.3-4: Vegetation at the Roach 
Road Rifle Range. 
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Hydrogeology 

Section 10-3.6 provides a description of hydrogeology for the Stump Neck Annex, which is applicable to 

the area of the Roach Road Rifle Range.  It is assumed that shallow groundwater flow from the Roach 

Road Rifle Range follows topography and is connected to the area’s dominant surface water bodies 

(Mattawoman Creek, Chicamuxen Creek, and the Potomac River).  No monitoring wells are located within 

the Roach Road Rifle Range.  

 
Cultural and Natural Resources 

General cultural and natural resource information for Stump Neck Annex is provided in Section 10.3.7.  

Because a portion of this range is undeveloped, there is the potential for wildlife to exist at the range.  

According to the 2003-2004 Stump Neck Annex Hunting Map, hunting is permitted in the undeveloped 

portions of the Roach Road Rifle Range.  The Chicamuxen WMA is located approximately 500 feet north 

of the Roach Road Rifle Range and is located within an eagle protection area. 

 

The Phase I Cultural Resources Survey of Stump Neck Annex and Supplemental Architectural 

Investigations from August 1996 did not identify archeological sites within the Roach Road Rifle Range.  

Historic and prehistoric artifacts were recovered but not in sufficient concentrations to warrant a site 

designation.  The locations of positive prehistoric and historic findings are identified on Figure 10.3-5.  No 

sites were identified within the range Maryland Register of Historic Places (State Register) or the National 

Register of Historic Places.   

 

Endangered and Special Status Species 

Endangered or special status species located on the Stump Neck Annex are presented in Section 10-3.8.  

These species potentially inhabit the Roach Road Rifle Range. 

 

10.3.2 Visual Survey Observations and Results 

A visual survey of the Roach Road Rifle Range was conducted during a range visit on June 2, 2004.  

Malcolm Pirnie personnel walked the area north of Roach Road, which historically was the cleared area 

across from the range (possibly a parking lot).  Because the location of the Roach Road Rifle Range  
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Figure 10.3-5: Cultural Resources Identified in Shovel Test Pits. 

 

was determined by aerial photograph analysis after this site 

visit, the majority of the range was not inspected in the field.  

Thus, the presence or absence of former berms cannot be 

confirmed at that time.  A wooded area with similar shrubs and 

trees was observed that appeared to have been cleared 

approximately 25 years ago.  Larger trees and pines 

surrounded this area.  The perimeter of this area was visually 

inspected; however, the survey was limited because of safety 

issues associated with swarms of yellow jackets in the area.  

No ordnance, MEC, or related debris were observed during the 

range visit. 

 

The area inspected is currently used for storage of 

construction-related debris, which was observed during the 

visual survey.  Construction debris/rubble including old 

concrete pipes and telephone poles was observed in the 

central portion of the range immediately north of Roach Road 

(Figure 10.3-6).  Piles of dirt and gravel were also observed 

throughout the site.  The central portion of the site is cleared and covered with gravel and dirt. 

Figure 10.3-6 Construction Debris 
Identified During the Site Visit. 
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A series of site walks were conducted with the SI planning project team during the late fall and winter of 

2007.  An initial site walk of all of the Stump Neck Annex SI MRP sites was completed on September 18, 

2007, by Ralph Basinski (Tetra Tech), Joe Rail (Navy RPM), and Shawn Jorgensen (Indian Head 

Environmental Department) as part of the project kick-off meeting.  A subsequent site walk was 

conducted on November 8 to 10, 2007, and included a larger contingent of the project team: Joe Rail 

(Navy RPM), Shawn Jorgensen (Indian Head Environmental Department), and several Tetra Tech 

personnel (Ralph Basinski, Ralph Brooks, Jim Coffman, George Latulippe, and Rick Barringer).  Each 

MRP site was walked and multiple photographs were taken to document conditions observed during the 

site walks (Figures 10.3-7 through 10.3-10).  The site walks were performed in conjunction with technical 

meetings at the facility that reviewed the proposed approaches for the MC fieldwork programs.  

 

 
Figure 10.3-7: General View of Vegetation Conditions Near the Roach Road Rifle Range 

as Observed During SI Site Walk. 
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Figure 10.3-8: Earthen Hillside Slope Backing Former Target Butt Location on the 
Roach Road Rifle Range as Observed During SI Site Walk. 

 

An expanded site walk/meeting was conducted on December 18 and 19, 2007, and included previously 

identified Navy and Tetra Tech personnel, as well as representatives from the MDE (Curtis Detore) and 

USEPA Region 3 (Dennis Orenshaw).  As before, MRP sites were walked and photographed to record 

the conditions observed at the sites.  Project quality objectives for small arms ranges were conducted 

with the meeting attendees during December 19, 2007.    

 

During the SI site walks, it became apparent that, since closure of the range in 1986 there had been 

significant placement of fill materials in the areas near present-day Roach Road.  The piles of fill materials 

and the staging of construction materials, telephone poles, piping, and construction debris (e.g., 

corrugated metal pipe, etc.) in the general area of the Roach Road Rifle Range added to the difficultly in 

locating any remaining features of the former range.  There was evidence of potential small arms usage 

at the Roach Road Rifle Range, which may have occurred after the 1986 closure of the range.  As shown 

on Figures 10.3-9 and 10.3-10, small arms fire was directed at a coffee pot, and shot guns may also have 
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been used at the Roach Road Rifle Range (as evidenced by the presence of shot gun shells on the 

ground surface).   

 
 

Figure 10.3-9: Evidence of Small Arms Usage at the Roach Road Rifle Range Observed 
During SI Site Walk. 

 

 
 

Figure 10.3-10: Discarded Shotgun Shells on the Ground Surface at the Roach Road Rifle 
Range as Observed During SI Site Walk. 
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As related to the Roach Road Rifle Range, the following additional observations were made based on the 

conditions at the site.  The PA Report relied on a sequence of historical aerial photographs and identified 

that the physical location of Roach Road in the immediate vicinity of the small arms range had shifted 

prior to 1982.  The hazards from swarming yellow jackets prevented the PA project team from performing 

a detailed site walk for the Roach Road Rifle Range.  The MRP site was mapped by the PA project team 

based on aerial photographic information, without the benefit of walking the site.  However, during the SI 

site walks, it became apparent that the boundaries of former Roach Road Rifle Range needed to be 

redefined.  Trees located in the mapped downrange area were large and appeared to be too mature to 

have grown during the 20-plus years since the end of range operations at this location in 1986.  

Furthermore, the mapped range area was located across a hillside slope and into a valley from Roach 

Road.  Small arms ranges are generally level and have some sort of impact berm or hillside slope to 

collect and contain the expended small arms ammunition.  There was no berm or hillside present in the 

mapped range position as presented in the PA, so the general range location seemed out of place with 

the present-day topography.       

 

A review of the 1963 hand sketch (Figure 10.3-1) indicated range dimensions and the presence of a 

barricade behind the targets and specific notes on the left (toe of bank) and right (top of fill) perimeters of 

the range.  Using that site-specific information, the range location was modified so that the hand-sketched 

range configuration was consistent with local topographic conditions.  Map 10.3-1 shows the location of 

the Roach Road Rifle Range as originally indicated in the PA and as subsequently revised for the SI.  The 

revised location for the Roach Road Rifle Range provides an improved match with the range layout as 

indicated in the 1963 hand sketch and provides a refined site location that is more consistent with 

conventional range design and range siting requirements. 

 

The refined range location aids in establishing the site boundaries for the Roach Road Rifle Range and in 

identifying the barricade or bullet backstop where ammunition expended on the range would have 

accumulated.  The topography of the hillside behind the Roach Road Rifle Range appears to have been 

contoured to accommodate the range, and the excavated earthen materials were most likely used to level 

the range surface and as a source of fill for the right side of the range (as viewed from Roach Road).  

Expended bullets passing through the targets or passing above the targets would have continued on a 

trajectory into the hillside (barricade) behind the range targets.   

 

The updated Roach Road Rifle Range boundary proposed for the SI now includes a downrange hillside 

on the western side of Roach Road that would most likely have received ammunition fired on that range.  
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As shown on Figure 10.3-11, the downrange earthen hillside (barricade) directly behind the Roach Road 

Rifle Range targets would be expected to contain concentrated metal from the expended bullets.   

 

 
 

Figure 10.3-11: The Typical Distribution of Residue and Expended Ammunition on a Small 
Arms Training Range is Similar to That Expected on the Ground Surface and Within the 

Barricade Soil at the Roach Road Rifle Range. 
 

Based on these observations, there should be a general area for the accumulation of expended small 

arms ammunition on the Roach Road Rifle Range.  Those bullets aimed below the range targets would 

tend to accumulate in the target butt soil below the targets.  Those fired bullets that successfully hit the 

targets most likely continued on a trajectory that would continue through the targets and into the hillside 

barricade (impact berm).  Range fire that overshot the targets would impact the soil above and behind the 

targets, but most likely within the surficial soil of the impact berm.  The areas to be inspected and 

assessed during the SI are shown on Figure 17-3 in Worksheet 17. 

 

10.3.3 Munitions and Munitions-Related Materials Associated with the Site 

This section describes the munitions or munitions-related materials known or suspected to be at the 

range.  This includes both MEC and non-hazardous munitions-related debris (e.g., fragmentation, base 

plates, inert mortar fins).   

 

The Roach Road Rifle Range was used for small arms training and historical maps and documents state 

that rifles and pistols were used at the range.  Mr. Gordon Miller, a former EOD employee of NSF-IH, also 

stated that pistols were used at the range.  Specific ordnance types used at the range are not known.  
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Lead bullets/fragments are suspected within the target butts.  NG from unburned propellants and lead 

from primers is suspected at the firing points.  No munitions-related debris items were identified at the 

Roach Road Rifle Range.  No bullets or metallic debris were identified in the shovel tests conducted for 

the Phase I Cultural Resources Survey of Stump Neck Annex and Supplemental Architectural 

Investigations (reference).   

 

Based on the information obtained during the data collection process, the Roach Road Rifle Range is not 

suspected to contain CWM-filled munitions, electrically fuzed munitions, or DU1associated munitions. 

 
10.3.4 MEC Presence 

The entire range has been subdivided and categorized into one of three levels of MEC presence including 

known MEC areas, suspected MEC areas, and areas where no evidence exists to indicate that MEC are 

known or suspected to occur.  These MEC categories are discussed below.   

 

Known MEC Areas 

There are no readily apparent MEC areas associated with the Roach Road Rifle Range because small 

arms do not pose an explosive hazard. 

 
Suspected MEC Areas 

There are no suspected MEC areas expected at this range because small arms do not pose an explosive 

hazard.  

 
Areas Not Suspected to Contain MEC 

Small arms are not MEC; therefore, there are no areas at the Roach Road Rifle Range suspected to 

contain MEC.  

 
10.3.5 Ordnance Penetration Estimates 

For small arms ranges, the ITRC has prepared a document titled, “Characterization and Remediation of 

Soils at Closed Small Arms Firing Ranges”, dated January 2003, to provide information on the general 

layout of small arms ranges, as well as information on areas that may be impacted with MC and/or MEC 

as a result of range use and the characteristics of the munitions used.  According to the January 2003 

ITRC guidance document titled "Characterization and Remediation of Soils at Closed Small Arms Firing 
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Ranges", the penetration depth of small arms on the range floor is 1 foot or less.  The document states 

that rounds that impact the range floor typically had a flat trajectory that fell short of or missed the target, 

or resulted from ricochet, and these fragments are usually found within the top 6 inches of soil.  MC at the 

RRR Range is expected to be concentrated in the target butts.  

 

10.3.6 Munitions Constituents 

For small arms ammunition, the primary MC of concern is lead from shot.  Other associated MC less likely 

to be of concern may include antimony, arsenic, copper, nickel, and lead styphnate/lead azide.  These 

MC are not consumed when the munitions items function as they are designed.  Therefore, these MC 

may exist at the Roach Road Rifle Range.  NG from unburned propellants and lead from primers is 

suspected at the firing points.  There was no record found of environmental sampling at the range.  

 

10.3.7 Contaminant Migration Routes 

Contaminants at the Roach Road Rifle Range may potentially migrate within soil, groundwater, surface 

water and sediment.  The Roach Road Rifle Range’s proximity to Chicamuxen Creek and its unnamed 

tributaries provides possible migration routes to surface water.  Storm water discharges to surface water 

via overland flow.  Groundwater in the shallow water table aquifer also likely flows towards Chicamuxen 

Creek; therefore, MC leaching from soil into shallow groundwater may migrate to surface water.  

Sediments can act as contaminant repositories, and sediment mixing and dredging can act as migration 

routes to surface water.  MC in surface soil and sediment may migrate via plant/animal uptake.  Direct 

human or biota contact with surficial and subsurface soil is possible if the soil is disturbed.  Based on a 

review of hydrogeological data, it is unlikely that MC in shallow groundwater would migrate to the deeper 

aquifers used as water supplies.  However, shallow groundwater is still considered a potential exposure 

medium. 

 

10.3.8 Receptors 

Potential human receptors include authorized Navy personnel (military and civilian), visitors, contractors, 

maintenance workers, recreational users, and trespassers.  Plant and animal biota are also potential 

receptors.  Examples of ecological receptors include deer, wild turkey, and waterfowl.  

 

Buildings Near/Within Site 

There are no buildings currently located at the Roach Road Rifle Range.  Firing stands, targets, and 

walkways were present at the site when it was active.  The firing stands may be the ones observed at the 
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former Small Arms (pistol) Range on Rum Point Road during the SI site walk and are currently used for 

storage purposes. 

 

Utilities On/Near Site 

There are no electrical, telephone, sanitary sewer, or potable water lines at the Roach Road Rifle Range.   

 

10.3.9 Land Use 

There is no readily available information on land use prior to 1963.  From 1963 until 1986, the range was 

maintained as a rifle range.  The site is currently undeveloped and is adjacent to an area used for storage 

of dirt, gravel, telephone poles, and other road construction supplies.  According to installation personnel, 

there are no planned changes to activities at the Roach Road Rifle Range.  According to the 2003-2004 

Stump Neck Annex Hunting Map, the Roach Road Rifle Range is located within an upland hunting area.   

 

10.3.10 Access Controls/Restrictions 

No public access is authorized at NSF-IH.  Signs, partial fencing, locked/secured gates, login book/office 

check-in, and vehicle security patrols are used to control the entire facility.  There are no access control 

features specific to the Roach Road Rifle Range.  According to the 2003-2004 Stump Neck Annex 

Hunting Map, hunting is permitted within the Roach Road Rifle Range.   

 

10.3.11 Conceptual Site Model 

A general description of the CSM exposure pathway analysis is included in Section 10.3.7.  For the 

purpose of this SAP, only MC associated with the Roach Road Rifle Range is considered in the CSM 

exposure pathway analysis. 

 

For the Roach Road Rifle Range, historical and visual evidence indicate that MEC are not present.  

Therefore, no complete exposure pathways exist for MEC and no exposure pathway analysis was 

completed for MEC.  Soil impacted by MC represents a primary potential source medium, as illustrated in 

the CSM (Map 10.3-2).  Potential receptors include both human (Navy personnel, contractor/visitors, and 

trespassers) and ecological receptors (biota) that may contact MC in soil.  A potentially complete 

exposure pathway exists for surface soil through ingestion, inhalation, and dermal contact for both human 

and ecological receptors.  Soil also represents an exposure medium when considering plant/animal 

uptake for biota (including game such as deer and wild turkey) and human receptors consuming the 

affected biota (e.g., hunted game).  Precipitation infiltration may provide for contaminant mobility into 
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subsurface soil and into the shallow or surficial groundwater aquifer, which is assumed to be connected to 

nearby surface water bodies.  Subsurface soil represents an exposure medium when considering 

potential future construction or ground disturbances by Navy personnel, contractors/visitors, and biota.  

Runoff/erosion impacting surface water/sediment also presents a potential exposure medium to human 

receptors and biota.  Although confining layers are expected to prevent the migration of MC to the lower 

aquifers used for water supplies, potentially complete pathways exist for MC in shallow groundwater for 

human receptors.  The MC exposure pathway analysis for the Roach Road Rifle Range is presented on 

Figure 10.3-12.   

 

10.3.12 Problem Definition Summary  

The following is a summary of the problem definition which is detailed in Worksheet #10.3: 

 

• Environmental contamination may exist at the Roach Road Rifle Range (0.3 acre) because the facility 

was an active range from 1963 through 1986.  Specific small arms ammunition types and materials 

used at the Roach Rifle Range most likely included small arms and pistol ammunition (9mm, .45-cal, 

and .50-cal).  Expended bullets are suspected along the range floor and in the earthen embankment 

to the west behind the former range targets (i.e., the primary impact berm). 

 

• MC consisting of metals (primarily lead and, to a lesser extent, antimony, arsenic, copper, tin, and 

zinc) and NG may be present in site soil (particularly surface soil [the 0- to 6-inch interval]) and 

surface water and sediment of drainageways leading from the range to the adjoining unnamed 

tributaries, wetlands, and Chicamuxen Creek.  Lead is assumed to be the primary metal MC of 

concern because it is the primary constituent in the spent munitions and because of its documented 

toxicity to both human and ecological receptors.  It is anticipated that other metals contamination will 

be spatially correlated with lead concentrations.  MC, if present in surface soil, may have migrated to 

subsurface soil and subsequently infiltrated to underlying groundwater.  These constituents may have 

also migrated to the aforementioned adjoining surface water bodies via surface soil runoff or 

discharge of contaminated shallow groundwater to surface water.  However, the nature and extent of 

the potential environmental contamination at the Roach Road rifle Range is not known at this time (no 

environmental sampling has been conducted to date). 

 

• The CSM (detailed in Worksheet #10.3) indicates that potentially complete exposure pathways exist 

for both human and ecological receptors under both current and hypothetical future land uses.  

However, potential human and ecological risks have not been characterized for receptors exposed to 
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the potentially contaminated environmental media.  Unacceptable levels of human and/or ecological 

risk may exist. 
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SAP WORKSHEET #10.4: 
Problem Definition/Conceptual Site Model for Rum Point Skeet Range (Site UXO-16) 

 
10.4 RUM POINT SKEET RANGE 

10.4.1 History and Site Description 

The Rum Point Skeet Range was constructed and became operational in 1991 as part of the Morale, 

Welfare, and Recreation program.  The area has two skeet ranges side by side and separated by a 

wooden fence (Map 10.4-1).  A 30-foot by 60-foot modular administrative building was constructed in the 

observation area directly south of the shooting points.  An August 1990 range plan drawing outlines the 

construction plans for the skeet and trap houses, concrete pads and walkways, new access road and 

parking lot, and new clearing limits.  According to installation personnel, this range was used exclusively 

as a recreational facility.  The Potomac River Gun Club used and maintained the range as a private 

combination skeet, trap and three-dimensional archery range.  During this time, the Administration 

Building (#2153) became the gun club’s headquarters.  The skeet range was closed in 2001.   

 

The former Rum Point Skeet Range covers approximately 33.45 acres in the northeastern section of the 

Stump Neck Annex.  This acreage covers a 900-foot arc from the firing points on the southern end of the 

range to the northern edge of the range.  This distance complies with the skeet range safety requirements 

as stated in the 1958 U.S. Naval Aeronautical Shore Facilities Programming Guide.  According to the 

1999 Environmental Management Plan produced by the Potomac River Gun Club (ref), an estimated 

85,000 targets were thrown per year for practice and competition shooting.  Only shotguns were used at 

the range.  Approximately 5,300 pounds of lead were deposited at the skeet range each year.  From this 

estimation, roughly 53,000 pounds of lead shot fell within the shot fall zone at the range during its 

10 years of operation.   

 

Topography 

Section 10-3.2 provides a general description of topography for the Stump Neck Annex.  The topography 

of the former Rum Point Skeet Range is gently sloping from southeast to northwest.  Over 94 percent of 

the range is located on upland terrain.  The cleared area of the range is fairly flat.  West of the cleared 

area, the land has a gradual downward slope toward the wetland area and beyond.  Approximately 

90 percent of the Rum Point Skeet Range is located at or above an elevation of 30 feet above msl.  

Based on the topography of the area and the complete vegetative ground cover, severe erosion is not 

considered to be a problem.  
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Geology 

Section 10-3.3 provides a description of the geology of Indian Head and the Stump Neck Annex.  There is 

no range-specific geologic information for the Rum Point Skeet Range because no wells are located 

within the boundaries and no sampling has been performed.  

 

Soil and Vegetation Types 

Section 10-3.4 provides a description of the soil and vegetation types at Indian Head and the Stump Neck 

Annex.  According to the Soil Survey of 

Charles County, the surface soil at the Rum 

Point Skeet Range consists of a thick series 

of silty clays.  The subsurface soil is a 

combination of Sassafras sandy loams with 0 

to 5 percent slopes and moderate erodability.  

These soils form on upland terrains that are 

nearly level to moderately sloping.  They are 

well-drained soils with moderate 

permeability.  During construction of the 

range in 1991, activities affecting the soil 

included earth movement and excavation to 

level the firing pad area.  Grasses and shrubs 

have now taken root directly within the disturbed surface soil, thus limiting possible erosion.  The 

vegetation on the range is characterized by open fields with maintained grass surrounded by hardwood 

forests and wetlands.  High grasses of the family Graminea and genus festuca, such as Kentucky Fescue 

31, were planted by the Potomac River Gun Club within specific zones to dissuade birds and waterfowl 

from grazing or nesting on the range.  There is a 100-yard transition zone between the grasses and the 

tree line containing a mix of high scrubs, bushes, and tall grasses.  The trees are approximately 50 to 

75 feet tall.  The wetland area is classified by the installation as Palustrine forested broad-leaved 

deciduous wetland.  Figure 10.4-1 illustrates the vegetation on the range. 

Figure 10.4-1:  Grass Surrounding the Concrete Firing 
Pad and Bordering Hardwood Forest. 

 

Hydrology 

Section 10-3.5 provides a description of hydrology at Indian Head and the Stump Neck Annex.  There are 

two small unnamed tributaries of the Rum Point Skeet Range and a wetland area on the western portion 

of the range.  Surface water runoff occurs in the direction of the wetlands.  The Potomac River Gun Club 

planted tall Fescue grass along the shot fall zone to minimize overland flow.  The range was also graded 
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so that surface runoff is directed away from the shot fall zone to the western edge of the range.  The 

wetlands and tributaries eventually drain into Mattawoman Creek. 

 

Hydrogeology 

Section 10-3.6 provides a description of hydrogeology for Indian Head and the Stump Neck Annex.  

There are no wells located on the Rum Point Skeet Range; however, there is a monitoring well adjacent 

to the southern side of the range.  The well is not used for drinking water, and there are no available data.  

The closest potable well to the Rum Point Skeet Range is a private well located on Rum Point, 

approximately 1,200 feet north (downgradient) of the range along Rum Point Road.  The well is 

considered to be private due to the low population density.  This well is tested quarterly or monthly if 

used.  The well was installed in 1978 at an elevation of 4 feet above msl with a screened interval of 231 to 

246 feet below msl, within the lower Patapsco aquifer, and has an estimated flow rate of 15 gallons per 

minute.  The static water level is 18 feet below msl.   

 
Cultural and Natural Resources 

General cultural and natural resource information for the Stump Neck Annex is provided in Section 

10.3.7.  The range is located in a species protected area and contains a wetland area on the western 

side.  The 1996 Phase I Cultural Resources Survey and Supplemental Architectural Investigations 

identified three sites that partially overlap the Rum Point Skeet Range.   

 

Site 18CH391: This site was previously identified in a 1966 historic survey.  Artifacts recovered from this 

site were from the Late Archaic through Late Woodland periods.  The size and nature of the site suggest 

that it was once a base camp or village.  Many of the prehistoric materials were from the Ap horizon.  It 

was recommended for a Phase II evaluation.  The site overlaps the northeastern portion of the Rum Point 

Skeet Range, and its location is provided on Figure 10.4-2. 
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Figure 10.4-2:  Location of Site 18CH391. 

 

Site 18CH628: This small Late Woodland site contained a wide variety of artifact classes including 

debitage, flake tools, ceramics, and fire-cracked rock.  The artifacts provide evidence that the site was a 

resource procurement site or a briefly occupied camp.  Cores and primary debitage were located in the 

southeastern portion of the site.  Ceramic artifacts were located in the northwestern portion of the site.  

Recovered historic artifacts were most likely from field scatter.  The site was recommended for a Phase II 

evaluation.  This site overlaps the eastern side of the Rum Point Skeet Range (Figure 10.4-3).  

 

Site 18CH630:  A diverse collection of prehistoric artifacts including debitage, a flake tool, a core, 

ceramics, and fire-cracked rock fragments were recovered at this small Late Woodland site.  The artifacts 

were uncovered in unplowed Sassafrass Silt Loam soils.  A Phase II evaluation of the site was 

recommended.  The entire site is overlain by the northwestern section of the Rum Point Skeet Range 

(Figure 10.4-3).  

 

Endangered and Special Status Species 

As discussed in Section 10.3.8, endangered and special status species are reported to exist at the Stump 

Neck Annex, but none are known to inhabit the Rum Point Skeet Range.  The former Rum Point Skeet 

Range is located within an eagle protection area and in a designated species protection area.   
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Figure 10.4-3:  Location of the Rum Point Skeet Range and Sites 18CH628 and 18CH630. 

 

10.4.2 Visual Survey Observations and 
Results 

A visual survey of the Rum Point Skeet Range 

was conducted on June 25, 2003.  Malcolm 

Pirnie personnel, along with NSF-IH 

Environmental Office personnel, walked the 

tree line surrounding the range and several 

transects through the middle of the range.  

The range is semicircular in shape and 

accessed from the south at the end of Skeet 

Range Way.  A wooden fence divides the 

range from the roadway and the small parking 

area, which are lined with streetlights.  

Building 2153RP is located on the southern 

side of Skeet Range Way.  The building appeared to be in working condition and in use.  The range 

boundaries overlap Rum Point Road and a small area of land directly east of the road.  This road and the 

cleared portion of the range are separated by forest.  The western portion of the range is transected by 

wetlands.  The range appears to be well maintained, and the grass is mowed.  The cleared area of the 

range is approximately 6 acres.  The semicircular concrete pads and firing lines for both ranges are still 

Figure 10.4-4: Concrete Pad and Firing Lines 
Visible on the Southern Edge of the Range 
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clearly visible on the range, as illustrated on Figure 10.4-4.  There are five concrete walkways on each 

range.  The target houses for the ranges remain.  Each range has its own trap house and its own low or 

high house and shares the one combination high/low house located in the center of the two ranges.  

There is a 34-foot-long, 8-foot-high wooden protection fence behind the combination house that 

separates the two ranges.  Firing occurred from the concrete pads towards the northern edge of the 

range.  

 

Clay targets (White AA flyers) were found along the northeastern tree line of the range; an example is 

shown on Figure 10.4-5.  Storage boxes/trailers labeled C45, C12, C13, and C44 were located at the end 

of Skeet Range Way along the southwestern range perimeter.  Four empty 55-gallon steel drums were 

found next to the southwestern side of the range.  One empty shotgun shell casing was identified next to 

the drums.   

Figure 10.4-5:  Clay Target (White AA Flyer) Found 
at the Rum Point Skeet Range. 

 

A series of site walks were conducted with the SI planning project team during the late fall and winter of 

2007.  An initial site walk of all of the Stump Neck Annex SI MRP sites was completed on September 18, 

2007, by Ralph Basinski (Tetra Tech), Joe Rail (Navy RPM), and Shawn Jorgensen (Indian Head 

Environmental Department) as part of the project kick-off meeting.  A subsequent site walk was 

conducted on November 8 to 10, 2007, and included a larger contingent of the project team: Joe Rail 

(Navy RPM), Shawn Jorgensen (Indian Head Environmental Department), and several Tetra Tech 

personnel (Ralph Basinski, Ralph Brooks, Jim Coffman, George Latulippe, and Rick Barringer).  Each 

MRP site was walked, and multiple photographs were taken to document the site conditions observed 

during the site visit (Figures 10.4-6, 10.4-7, 10.4-8, 10.4-10, 10.4-11, and 10.4-13).  The site walks were 
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performed in conjunction with technical meetings at the facility that reviewed the proposed approaches for 

the MC fieldwork programs.  

 

 
 

Figure 10.4-6: View of the Rum Point Skeet Range Looking South to General Firing Line Area. 
 

An expanded site walk/meeting was conducted on December 18 and 19, 2007, and included previously 

identified Navy and Tetra Tech personnel, as well as representatives from the MDE (Curtis Detore) and 

USEPA Region 3 (Dennis Orenshaw).  As before, MRP sites were walked and photographed to record 

the conditions observed on the sites.  Project quality objectives for small arms ranges were discussed 

with the meeting attendees during December 19, 2007.    
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Figure 10.4-7: View of the Rum Point Skeet Trap Range Looking East in the Vicinity of 

the Former Range Skeet Houses and Firing Locations. 
 

 
Figure 10.4-8: View of the Rum Point Skeet Range in the Vicinity of the Former Range Firing 

Locations. 
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As related to the Rum Point Skeet Range, the following observations were made based on the conditions 

at the site.  As indicated in the maps provided in the PA Report (Malcolm Pirnie, 2005), much of the area 

within the boundary of the Rum Point Skeet Range drains to the west via a shallow surface depression.  

This surface depression receives surface water runoff from the range then conveys the water and 

sediment into an unnamed tributary and wetland that discharges into Mattawoman Creek.  Dissolved 

metals and/or soil/sediment particulates are most likely transported within this drainageway during 

precipitation events to Mattawoman Creek and may eventually discharge into the nearby Potomac River 

and beyond the Stump Neck Annex installation boundary.  For purposes of the SI, the MRP site 

boundaries for the Rum Point Skeet Range address only the areas within the Stump Neck Annex 

installation boundary.  

 

Figures 10.4-9a and 10.4-9b present the expected distributions of range residues on the ground surface 

at the Rum Point Skeet Range.  A graded pattern is observed in skeet range residue (target fragments, 

shotgun shell pellets, etc.) based primarily on the mass, velocity, and general aerodynamic properties of 

the fired items and the resulting target fragments (Figure 10.4-9a).  The zone of maximum shot fall begins 

approximately 375 feet from the firing point (Figure 10.4-9b).       

 

 
 

Figures 10.4-9a and 10.4-9b: Views of typical skeet ranges showing distribution of range residues 
and areas of maximum shot fall on the range surface. 

 

During the SI site walk, target fragments were observed on the ground surface (Figures 10.4-10 and 

10.4-11).  The observed target fragments consisted of small pieces of the clay targets that most likely had 

been hit by shotgun fired pellets, shattered in flight, and fell to the surface in small shards 

(Figure 10.4-10), and larger fragments that continued on a modified trajectory and fell to the ground 

further from the firing point (Figure 10.4-11) and closer to the tree line on the range.     
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Figure 10.4-10: Target Debris Observed on the Ground Surface at the Rum Point 

Skeet Range during SI Site Walk. 
 

 
Figure 10.4-11: Larger Target Debris Fragments Observed on the Ground Surface at the 

Rum Point Skeet Range during SI Site Walk. 
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The detection of these types of range debris on the ground surface in a general gradation from the firing 

point on the Rum Point Skeet Range is consistent with anticipated deposition points for skeet range 

debris as illustrated in Figure 10.4-12. 

 

 
 

Figure 10.4-12: A Side View of a Typical Trap/Skeet Range Showing the 
Distribution of Range Residue (Shotgun Cartridge Wads, Target 

Fragments, Used Targets, and Shot Pellets) Located on the Ground 
Surface. 

 

As illustrated on Figure 10.4-12, the clay pigeon targets were launched from a control system by means 

of a mechanical device.  The target would pass across the field of view, downrange of the individual on 

the firing line, and the shotgun was aimed and shot to impact and break the clay target with the fired 

metal pellets.  Shotgun wads ejected during firing would land near the firing point on the range surface 

(Figure 10.4-13).  

 

Expended shotgun shell pellets missing their intended targets would continue undisturbed on a standard 

trajectory to the north toward the forested portions of the Rum Point Skeet Range.  Intact targets would 

land on the ground surface.  Targets successfully hit with shot on the range would fragment and fall to the 

ground surface.  The much denser shot pellets, after they impacted the clay targets, would continue on a 

slightly revised trajectory and fall to the ground downrange.   
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Figure 10.4-13: Shotgun Cartridge Wads with Some Target Fragment Debris Observed 
on the Ground Surface (near Firing Line) at the Rum Point Skeet Range during SI Site 

Walk. 
 

Map 10.4-2 depicts the zone of maximum shot fall accumulation, which is presumed to occur near the 

tree line on the Rum Point Skeet Range and away from the firing point.  A shallow surface depression 

located northwest of the firing points receives surface water runoff from the range.  Transport of dissolved 

metals and soil/sediment particulates occurs within this drainageway during precipitation events.  

Sampling efforts for the SI will include sampling of the surface sediment (and water if present) in this 

drainageway to evaluate potential impacts to surface water quality and to ascertain the transport 

mechanisms for contaminant migration (dissolved versus particulate transport) for MCs in range soil and 

sediment.   

 

10.4.3 Munitions and Munitions-Related Materials Associated with the Site 

This section describes the munitions or munitions-related materials known or suspected to be at the 

range.  This includes both MEC and non-hazardous munitions-related debris (e.g., fragmentation, base 

plates, inert mortar fins).   

 

The Rum Point Skeet Range was used as a recreational small arms range.  According to the installation 

and documents from the Potomac River Gun Club, only shotguns were used at the range.   
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Based on the information obtained during the data collection process, the Rum Point Skeet Range is not 

suspected to contain CWM-filled munitions, electrically fuzed munitions, or DU-associated munitions. 

 

10.4.4 MEC Presence 

The entire range has been subdivided and categorized into one of three levels of MEC presence including 

known MEC areas, suspected MEC areas, and areas where no evidence exists to indicate that MEC are 

known or suspected to occur.  The MEC categories are discussed below.   

 

Known MEC Areas 

There are no readily apparent MEC areas associated with this range because small arms do not pose an 

explosive hazard. 

 

Suspected MEC Areas 

There are no suspected MEC areas expected at this range because small arms do not pose an explosive 

hazard.  

 

Areas Not Suspected to Contain MEC 

Small arms are not explosive; therefore, the entire range is not suspected to contain MEC. 

 

10.4.5 Ordnance Penetration Estimates 

The depth to which munitions penetrate below the ground surface depends on many factors, including the 

type of soil, angle of impact, size of the munition, velocity at impact, and range-specific environmental 

conditions.   

 

For small arms ranges, the ITRC has prepared a document titled, “Characterization and Remediation of 

Soils at Closed Small Arms Firing Ranges”, dated January 2003, to provide information on the general 

layout of small arms ranges, as well as information on areas that may be impacted with MC and/or MEC 

as a result of range use and the characteristics of the munitions used.  According to the ITRC guidance, 

the penetration depth of small arms on the range floor is 1 foot or less.  The document states that rounds 

that impact the range floor typically had a flat trajectory that fell short of or missed the target, or resulted 

from ricochet, and these fragments are usually found within the top 6 inches of soil.  For trap and skeet 

ranges, the ammunition is dispersed as pellets over a small area in the direction of fire.  According to the 
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1958 Programming Guide, the minimum safe range from a skeet/trap range is 900 feet.  Pellets dispersed 

from a shotgun would be deposited on the ground surface and not significantly penetrate the ground 

unless disturbed.  

 

10.4.6 Munitions Constituents 

The potential for lead contamination exists over the entire 900-foot arc covered by the Rum Point Skeet 

Range.  According to the ITRC guidance, the positions of the shooters and the angles at which the skeet 

targets are thrown create a fan-shaped shot fall zone.  Figure 10.4-14 provides the typical shot fall layout 

of a skeet range.  Depending on the shot angle, wind, and blocking effect of trees, the typical shotfall 

zone extends up to 680 feet.  As illustrated on the figure, the overlapping fans create an area of maximum 

shot fall positioned approximately 375 to 600 feet from the firing point.  The maximum shot fall zone is the 

area in which the highest concentrations of lead and debris are expected.  

 

At the Rum Point Skeet Range, the cleared area of the range extends approximately 400 feet from the 

firing point.  Thus, the theoretical maximum shot fall zone would extend past the tree line.  The actual 

shot fall zone is an area slightly less than the theoretical shot fall zone due to the blocking effect of the 

trees.  The theoretical and actual shot fall zones at the Rum Point Skeet Range as provided by the 

Potomac River Gun Club are illustrated on Figure 10.4-15.   

 

The potential for lead contamination is greatest along the actual shot fall zone located at the tree line.  

There is a concern that the lead shot is embedded within the trees or possibly within the wetland area 

located on the western edge of the range.  There was no record found of any excavations or 

environmental sampling on the range.  Other MC at the range may include elevated concentrations 

metals such as antimony, copper, zinc, and arsenic from bullets, fragments, and bullet jackets.  The only 

munitions-related debris items located on range were clay targets.  These targets normally contain 

approximately 32 percent petroleum pitches (Chemical Abstract Service [CAS] 68334-31-6, CAS 

68187-58-6) and 67 percent dolomitic limestone (CAS 16389-88-1).  Petroleum pitch contains PAHs, 

some of which are classified as carcinogens.  The targets are not considered an explosive or fire hazard.  

Several of these targets were found at the range during the visual survey.  NG from unburned propellants 

and lead from primers is suspected at the firing range. 
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Figure 10.4-14:  Typical Shot Fall Layout for a Skeet Range. 

 

 
Figure 10.4-15: Location of Theoretical and Actual Shot Fall Zones on the Rum Point Skeet Range. 
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10.4.7 Contaminant Migration Routes 

Contaminants at Rum Point Skeet Range may potentially migrate in soil, groundwater, surface water, and 

sediment.  Direct human or biota contact with surficial and subsurface soil is possible if the soil is 

disturbed.  The Rum Point Skeet Range’s unnamed tributaries, wetlands, and proximity to Mattawoman 

Creek provide possible migration routes to surface water.  The majority of the range area is sloped toward 

the wetland area and Mattawoman Creek.  Storm water discharges to surface water via overland flow.  

Groundwater in the shallow water table aquifer also likely flows towards Mattawoman Creek; therefore, 

MC leaching from soil into shallow groundwater may migrate to surface water.  Sediments can act as 

contaminant repositories, and sediment mixing and dredging can act as migration routes to surface water.  

MC in surface soil and sediment may migrate via plant/animal uptake.  Based on a review of 

hydrogeological data, it is unlikely that MC in shallow groundwater would migrate to the deeper aquifers 

used as water supplies.  However, shallow groundwater is still considered a potential exposure medium.  

  

10.4.8 Receptors 

Potential human receptors include authorized Navy personnel (military and civilian), visitors, contractors, 

maintenance workers, recreational users, and trespassers.  Plant and animal biota are also potential 

receptors.  Examples of ecological receptors include deer, wild turkey, and waterfowl.  

 

Buildings Near/Within Site 

Building 2153 is located on Skeet Range Way on the southern side of the former range.  The Potomac 

River Gun Club used the building while the range was operational.  A wooden fence divides the building 

from the firing area.  The other structures on range include storage boxes/trailers designated C12, C13, 

C45, and C44 that are positioned at the end of Skeet Range Way.  The low, high, and trap houses once 

used for the skeet range are still intact.  The two trap houses are numbered 2169RP and 2163RP, the 

high house is 2170RP, the one combination house is Building 2164RP, and the low house is Building 

2162.  There are no other installation structures on or near the range.  

 

Utilities On/Near Site 

Building 2153, the former Potomac River Gun Club Headquarters, has water and electricity.  Streetlights 

are located along Skeet Range Way.  No overhead power lines are visible.  A 1990 construction map of 

the range outlines installation of a ¾-inch conduit including ground wires to be installed 18 inches below 

the surface.  The wires are shown connecting the low, high, and trap houses to an unidentified trailer on 

the range, which is assumed to be Building 2153.  
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10.4.9 Land Use 

There is no readily available information on the land use prior to 1991.  From 1991 until 2001, the area 

was maintained as a skeet and trap range.  The range was primarily used and maintained by the 

Potomac River Gun Club.  The club was operational at NSF-IH for approximately 15 years at another 

location on the Stump Neck Annex prior to its move to the Rum Point Skeet Range in 1991.  The club 

volunteered to relocate due to environmentally sensitive issues at its previous location.  Building 2153 

was used as the club’s headquarters.   

 

10.4.10 Access Controls/Restrictions 

A locked gate at the east end of Skeet Range Way limits access to the range; however, the Rum Point 

Skeet Range is not within the Stump Neck secured perimeter fence.  A wooden split rail fence runs along 

the southern and eastern edges of the Rum Point Skeet Range.  Skeet Range Way leads directly to the 

southern edge of the range.  The area is surrounded by forests on the northern and eastern sides.  

Wetlands are located in the western portion of the site.  

 

According to the 2003-2004 Stump Neck Annex Hunting Map, the former skeet range is located within an 

eagle protection area as designated by the installation.  Hunting is permitted within this region by 

permission.   

 

The wetlands located on the western edge of the range are protected under Executive Order 11990, 

which prohibits construction in a wetland area unless there is no practicable alternative and all possible 

measures are taken to minimize the environmental impacts.  Wetlands are also protected under 

Section 404 of the Clean Water Act, which requires a permit to be obtained from the USACE before any 

work in a wetland can begin.  The wetland on the former skeet range is classified as Palustrine forested 

broad-leaved deciduous wetland.  

 

According to the Soil Survey of Charles County, many of the soil types at Stump Neck and Indian Head 

have load-bearing capacity limitations as a result of high water tables and extreme erodability conditions.  

Based on this information, the installation has limited the construction and use of septic systems in 

specific areas of concern.  The former Rum Point Skeet Range is located in a region that has a seasonal 

high water table and overlaps an area containing hydric soils.  The range overlaps two restriction areas: 

one in which septic systems are prohibited and the other in which a waiver is required for septic systems.   
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10.4.11 Conceptual Site Model 

A general description of the CSM exposure pathway analysis is included in Section 10.4.7.  For the 

purpose of this SAP, only MC associated with the Rum Pont Skeet Range is considered in the CSM 

exposure pathway analysis. 

 

For the Rum Point Skeet Range, historical and visual evidence indicates that MEC are not present.  

Therefore, no complete exposure pathways exist for MEC, and no exposure pathway analysis was 

completed for MEC.  Soil and surface water/sediment impacted by MC represents a primary potential 

source medium, as illustrated in the CSM (Map 10.4-3).  Exposures to surface soil, subsurface soil, and 

surface water/sediment containing MC may present potentially complete exposure pathways for human 

and ecological receptors.  The MC exposure pathway analysis for the Rum Point Skeet Range is 

presented on Figure 10.4-16.  All human and ecological receptors have potentially complete exposure 

pathways for direct contact with MC in surface soil, which includes dermal contact, ingestion, and 

inhalation (dust).  Runoff, discharges, and/or erosion may transport MC from surface soil to surface 

water/sediment.  Because the area is partially located on a wetland, there are also potentially complete 

pathways for all human and ecological receptors of surface water/sediment.  The food chain also 

represents an exposure medium when considering plant/animal uptake for biota (including game such as 

deer and wild turkey).  Hunting is permitted at the site during certain periods of the year by permit only, 

creating potentially complete pathways from the food chain to all human receptors if hunted game are 

consumed.  Precipitation infiltration may provide for lead and PAH mobility into subsurface soil and to the 

surficial groundwater aquifer.  Potentially complete exposure pathways exist for MC in subsurface soil 

(direct contact, ingestion, and inhalation during intrusive work activities) for all human and ecological 

receptors with the exception of trespassers.  It is not anticipated that trespassers would come in contact 

with subsurface soils.  Although confining layers are expected to prevent the migration of MC to the lower 

aquifers used for water supplies, potentially complete pathways exist for MC in shallow groundwater for 

human receptors. 

 

10.4.12 Problem Definition Summary  

The following is a summary of the problem definition that is detailed in Worksheet #10.4: 

 

• Environmental contamination may exist at the Rum Point Skeet Range (33.45 acres) because the 

facility was active for 10 years (1991 to 2001) as a skeet range (limited to shotguns).  Specific small 

arms ammunition types and materials used at the Rum Point Skeet Range may have included .410-, 

.28-, .20-, and 12-guage shells, and clay targets.  Based on the anticipated annual site usage, 
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53,000 pounds of lead and 196,800 pounds of clay target fragments may have accumulated in soil 

over the 10 years of operations.  Lead shot may also be imbedded in trees along the tree line within 

the shot fall zone for the range.  Much of the area within the boundary of the range drains to the west 

via a shallow surface depression that conveys surface water and sediment into a wetland and 

unnamed tributaries that discharge into Mattawoman Creek.  

 

• MC consisting of metals (primarily lead and, to a lesser extent, antimony, arsenic, copper, tin, and 

zinc), NG, and PAHs (from pitch tar used in the clay pigeon targets) may be present in site soil 

(particularly surface soil [the 0-to 6-inch interval]) and surface water and sediment of the adjoining 

tributaries, wetland, and Mattawoman Creek as a result of the military training activities.  Lead is 

assumed to be the primary metal MC of concern in soil because it is the primary constituent of the 

spent munitions and because of its documented toxicity to human and ecological receptors.  It is 

anticipated that other metals contamination will be spatially correlated with lead concentrations.  MC 

in surface soil may have migrated to subsurface soil and subsequently infiltrated to underlying 

groundwater.  These constituents may have also migrated to adjoining surface water and sediment 

via surface soil run off or the discharge of contaminated shallow groundwater to the surface water of 

the adjoining tributaries, wetland, and Mattawoman Creek.  However, the nature and extent of the 

potential environmental contamination at the Rum Point Skeet Range is not known at this time (no 

environmental sampling has been conducted to date). 

 

• The CSM (detailed in Worksheet #10.4) indicates that potentially complete exposure pathways exist 

for both human and ecological receptors under both current and hypothetical future land uses.  

However, potential human and ecological risks have not been characterized for receptors exposed to 

the potentially contaminated environmental media.  Unacceptable levels of human and/or ecological 

risk may exist.  
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SAP WORKSHEET #10.5: 
Problem Definition/Conceptual Site Model for Small Arms (Pistol) Range (Site UXO-17) 

 

10.5 SMALL ARMS (PISTOL) RANGE 

10.5.1 History and Site Description 

The Small Arms Range is approximately 2.41 acres in area and is located at the eastern perimeter of the 

Stump Neck peninsula.  The SDZ, which extends east of the Small Arms Range, covers 382.12 acres.  

Navy personnel used this range for training and qualifying activities from the mid-1980s until 1991.  

Rounds were fired into the side of a hill located on the range.  The Small Arms Range was closed in 

August 1991 due to its proximity to General Smallwood State Park, which borders the range on the target 

side, presenting the potential for stray rounds to enter the park.  Subsequently, the range was used for 

bow qualification, the exact dates of which are unknown.    

 

The Small Arms Range is also known as the Old Pistol Range.  When used as a pistol range, the range 

had three firing lines with north-south orientation, two concrete walkways with east-west orientation, and a 

stone walkway located in the northern portion of the range (Map 10.5-1).  According to personnel 

interviews, silver-contaminated soil from the X-ray Facility (IR Site #5, Building 731 on the Main 

Installation) was buried and covered with a clay layer at the Small Arms Range after the range was 

closed.  The buried soil is in two earthen mounds located near the center of the Small Arms Range and is 

not considered part of the range (see Figure 10.5-1).  Currently the Small Arms Range is an open field.  
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Berms 

Figure 10.5-1:  Silver Contaminated Soil Mounds 
 

In 1992, this range was identified as SWMU #29:  Pistol Range and added to the IR Program at the 

Stump Neck Annex.  In January 2002, a desktop audit was performed and concluded that insufficient 

information was available; therefore, the Small Arms Range still remains an AOC pending investigation.    

 

Topography 

Section 10-3.2 provides a general description of topography for the Stump Neck Annex.  The topography 

of the Small Arms Range can be described as relatively flat with a hill on the eastern side, bordering 

General Smallwood State Park.  The highest point on the Small Arms Range is in the northeastern corner 

at an elevation of approximately 100 feet above msl.  

 
Geology 

Section 10-3.3 provides a description of the geology of Indian Head and the Stump Neck Annex, which is 

applicable to the Small Arms Range.  There is no range-specific geological information for the Small Arms 

Range. 

 

Soil and Vegetation Types 

Section 10-3.4 provides a description of the soil and vegetation types at Indian Head and the Stump Neck 

Annex.  According to the Soil Survey of Charles County, the predominant soil types at the Small Arms 

Range are silty loams and gravelly sandy loam.  Specifically, the soils consist of moderately eroded, 
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Beltsville silt loam with 2 to 5 percent slopes and a moderately eroded Aura gravelly loam with 10 to 

15 percent slope.  The Small Arms Range is located within a hardwood forest area. 

 
Hydrology 

Section 10-3.5 provides a description of hydrology at Indian Head and the Stump Neck Annex.  The 

closest water body to the Small Arms Range is an unnamed tributary along the western boundary of the 

range.  Surface water runoff likely follows topography at the range towards the unnamed tributary.  There 

are no known wetlands in the area. 

 

Hydrogeology 

Section 10-3.6 provides a description of hydrogeology for Indian Head and the Stump Neck Annex, which 

includes the Small Arms Range.  It is assumed that shallow groundwater flow from the Small Arms Range 

follows topography towards the unnamed tributary and is connected to the area’s dominant surface water 

bodies (Mattawoman Creek and Potomac River). 

 
Cultural and Natural Resources 

General cultural and natural resources for NSF-IH are provided in Section 10-3.7.  According to the 1996 

Phase I Cultural Resources Survey of Stump Neck Annex, there are no archeological/cultural sites within 

the Small Arms Range.  Several shovel test pits were dug on the site, and all were negative for artifacts.   

 
Endangered and Special Status Species 

As discussed in Section 10-3.8, endangered species are reported to exist at the Stump Neck Annex.  

These species may be present at the Small Arms Range. 

 
10.5.2 Visual Survey Observations and Results 

A visual reconnaissance of the Small Arms Range was conducted on June 25, 2003.  Malcolm Pirnie 

personnel walked the site from the southwestern corner of the range towards the northwestern corner.  

The Small Arms Range currently consists of an open field.  Two berms are located in the central portion 

of the Small Arms Range.  According to range personnel, silver-contaminated soil from the X-ray Facility 

was buried on site in approximately 1992.  The majority of the range is covered by thick vegetation 

including tall grasses and hardwood species.  Evidence of the former range was observed, including 

three firing lines and target boards.  Concrete walkways, a small wooden shack, and wooden stands were 
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also observed at the Small Arms Range (see Figures 10.5-2 and 10.5-3).  The wooden stands were likely 

used as tree stands to shoot at the targets.  However, it is not known if the tree stands were used for 

pistol shooting, bow shooting, or both.   

 

There were no physical indications of MEC observed during the inspection of the Small Arms Range.  

Because only small arms were used, MEC is not anticipated at the Small Arms Range.  Although no 

munitions and/or ordnance items were observed on the surface of the areas walked during the survey, 

the possibility that MC may remain beneath the surface cannot be ruled out based on use of the site as a 

small arms range.       

 

 

Figure 10.5-2:  Wooden Shack Observed 
at Northwestern End of Small Arms 

Range. 

Figure 10.5-3:  Wooden Stands 
Observed Behind the Shack at the Small 

Arms Range. 
 

A series of site walks were conducted with the SI planning project team during the late fall and winter of 

2007.  An initial site walk of all of the Stump Neck Annex SI MRP sites was completed on September 18, 

2007, by Ralph Basinski (Tetra Tech), Joe Rail (Navy RPM), and Shawn Jorgensen (Indian Head 

Environmental Department) as part of the project kick-off meeting.  A subsequent site walk was 

conducted on November 8 to 10, 2007, and included a larger contingent of the project team: Joe Rail 

(Navy RPM), Shawn Jorgensen (Indian Head Environmental Department), and several Tetra Tech 

personnel (Ralph Basinski, Ralph Brooks, Jim Coffman, George Latulippe, and Rick Barringer).  Each 

MRP site was walked, and multiple photographs were taken to document conditions observed during the 

site walks (Figures 10.5-4 through 10.5-10).  The site walks were performed in conjunction with technical 

meetings at the facility that reviewed the proposed approaches for the MC fieldwork programs.  

 

An expanded site walk/meeting was conducted on December 18 and 19, 2007, and included previously 

identified Navy and Tetra Tech personnel, as well as representatives from the MDE (Curtis Detore) and 
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USEPA Region 3 (Dennis Orenshaw).  As before, MRP sites were walked and photographed to record 

the conditions observed on the sites.  Project quality objectives for small arms ranges were discussed 

among the meeting attendees during December 19, 2007.    

 

 
 

Figure 10.5-4: General View of Area Conditions at the Small Arms Range as Observed 
During SI Site Walk, showing the Wooden Shack and the Wooden Firing Stands Depicted in 

Figures 10.5-2 and 10.5-3. 
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Figure 10.5-5: Earthen Hillside Slope Backing Former Target Locations on the Small 
Arms Range as Observed During SI Site Walk. 

 

 
 

Figure 10.5-6: View of the Area Vegetation Conditions from the Former Firing Line Area 
(Range Floor in Foreground) on the Small Arms Range as Observed During SI Site Walk.  

The Earthen Hillside is in the Background (Downrange) and Nearly Obscured by Tree 
and Shrub Growth. 

 

010801/P (WS #10)  CTO 423 



NSF Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date:  April 2009 

Worksheet #10 
Page 133 of 298 

 
During the SI site walks, it became apparent that there had been some slumping of the slope material on 

the hillside that received the small arms ammunition expended on the range (see Figure 10.5-7).  This 

slumped earthen material also showed erosion rills from surface water overland flow.  

 

During the SI site walks, mounded areas were noted on the southern side of the range floor that 

appeared to correspond to the buried silver-contaminated soil from the X-ray Facility, as described in 

Section 10.5.1.  The wooden firing stands on the northern side of the range (shown in Figure 10.5-4) may 

be the wooden stands reportedly used at the former Roach Road Rifle Range, which closed in 1986.  The 

Small Arms Range on Rum Point Road began operations in the mid-1980s and was most likely 

constructed as a replacement site to host the small arms training and weapons qualification testing that 

had previously been performed at the Roach Road Rifle Range. 

 

Certain range-related materials such as the concrete bases for the range targets, concrete walkways, and 

what appear to be rusted iron range target frames (Figure 10.5-8) were observed on the range floor of the 

Small Arms Range.    
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Figure 10.5-7: View of Earthen Embankment Behind Former Range 
Target Locations at the Small Arms Range as Observed During SI Site 
Walk Showing Evidence of Slumping and Erosion Rills from Overland 

Flow. 
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Figure 10.5-8:  Discarded Target Frames on the Ground Surface at the Small Arms 
Range as Observed During SI Site Walk. 

 
The following observations were made based on the conditions at the Small Arms Range.  During the SI 

site walks, it became apparent that the earthen materials in the target impact berm had slumped and 

were being eroded by overland flow processes.  Because the Small Arms Range is located at a high point 

on the Stump Neck Annex, there is a likelihood that surface water flow and soil/sediment transport could 

occur to nearby drainages to the north and south of the range, east of Rum Point Road.  Both of those 

drainages lead into property that is beyond the boundary of the Stump Neck Annex and is part of the 

adjacent General Smallwood State Park.  Range operations were discontinued in 1991 for safety 

purposes because stray rounds from the Small Arms Range had the potential to enter the park, which 

was downrange of the firing line and behind the range impact berm.   

 

Small arms ranges are generally level and have some sort of impact berm or hillside slope to collect and 

contain the expended small arms ammunition.  Figure 10.5-9 shows an example of an active small arms 

range that has many similarities to the Small Arms Range on Rum Point Road.  The targets are located in 

front of an earthen impact berm, and there are three concrete firing lines to support small arms training at 

different distances.  The depicted conditions are consistent with the historical aerial photographs as 

presented in the PA Report (Malcolm Pernie, 2005).   
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Figure 10.5-9:  Operational Small Arms Range Similar to the Small Arms Range on 
Rum Point Road. 

 

Soil on the hillside behind the Small Arms Range appears to have slumped in some areas since the 

range ceased operations in 1991.  Expended bullets passing through the targets or passing above the 

targets would continue on a trajectory into the earthen hillside (impact berm) behind the range targets.  As 

shown on Figure 10.5-10, the downrange earthen hillside directly behind the Small Arms Range targets 

would contain concentrated metal from the expended bullets.   

 

Based on these observations, there should be a primary area for the accumulation of expended small 

arms ammunition on the Small Arms Range.  Bullets aimed below the range targets would be dispersed 

in the impact berm soil near the toe of the berm slope.  Fired bullets that successfully hit the targets most 

likely continued on a trajectory through the targets and into the hillside impact berm.  Range fire that 

overshot the targets would impact the soil above and behind the targets, but most likely within the surficial 

soil of the impact berm.   
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Figure 10.5-10: Typical Distribution of Residue and Expended Ammunition on a Small 
Arms Training Range is Similar to That Expected on the Ground Surface and within the 

Target Berm Materials Soil at the Small Arms Range. 
 

10.5.3 Munitions and Munitions-Related Materials Associated with the Site 

This section describes the munitions or munitions-related materials known or suspected to be at the 

range, including the types and estimated maximum penetration depths.  This includes both MEC and non-

hazardous munitions-related debris (e.g., fragmentation, base plates, inert mortar fins).  Potential 

ordnance concentration areas are presented along with a discussion on the presence of any special 

consideration ordnance. 

 

According to the Army Technical Manuals on small arms ranges (AR 750-10, TM 9-855), the maximum 

range for .22-cal ammunition is 4,500 feet, with a muzzle velocity of 1,100 feet per second.  The 

maximum range for .45-cal ammunition is 4,800 feet, with a muzzle velocity of 802 feet per second.  The 

SDZ for a .45-cal pistol range extends downrange from each end of each firing line at a 5 degree angle 

for 4,800 feet.  An additional SDZ, also originating from the end of each firing line, extends downrange at 

a 25 degree angle for 3,600 feet.  An example of a typical SDZ for a pistol range is provided on 

Figure 10.5-11.   
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Figure 10.5-11:  SDZ for a Typical .45-cal Pistol Range. 

 

According to a 1991 memorandum regarding the Small Arms Range, the SDZ reportedly extends 

6,234 feet from the firing line.  From this information, ammunition fired at the Small Arms Range likely 

included .50-cal ammunition, which travels further than the typical .22-cal and .45-cal ammunition.  The 

Stump Neck Annex property line is approximately 900 feet from the firing line.  The SDZ extends east of 

the installation boundary into the General Smallwood State Park.   

 

Detailed records of the types and quantities of small arms ammunition used at the Small Arms Range 

were not available.  However, the following small arms ammunition were likely used at the Small Arms 

Range:  .22-cal, 9-mm, .45-cal, and .50-cal.   

 

Based on the information obtained during the data collection process, the Small Arms Range is not 

suspected to contain CWM-filled munitions, electrically fuzed munitions, or DU-associated munitions. 

   

10.5.4 MEC Presence 

The entire range has been subdivided into one of three levels of MEC presence including known MEC 

areas, suspected MEC areas, and areas where no evidence exists to indicate that MEC are known or 

suspected to occur.  These MEC categories are discussed below.   
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Known MEC Areas 

Based on historical documents and information obtained during the data collection process, there is no 

evidence of MEC at the Small Arms Range because only small arms were used.  Therefore, there are no 

known MEC areas. 

 

Suspected MEC Areas 

Based on historical documents and information obtained during the data collection process, there is no 

evidence of MEC at the Small Arms Range because only small arms were used.  Therefore, there are no 

suspected MEC areas. 

 

Areas Not Suspected to Contain MEC 

Based on historical documents and information obtained during the data collection process, there is no 

evidence of MEC at the Small Arms Range because only small arms were used.  Therefore, the entire 

Small Arms Range is not suspected to contain MEC. 

 

10.5.5 Ordnance Penetration Estimates 

The depth to which munitions penetrate below the ground surface depends on many factors, including the 

type of soil, angle of impact, size of the munitions, velocity at impact, and range-specific environmental 

conditions.   

 

For small arms ranges, the ITRC has prepared a document titled, “Characterization and Remediation of 

Soils at Closed Small Arms Firing Ranges” (January 2003), to provide information on the general layout 

of small arms ranges, as well as information on areas that may be impacted with MC and/or MEC as a 

result of range use and the characteristics of the munitions used.  According to the ITRC guidance, the 

penetration depth of small arms on the range floor is 1 foot or less.  The document states that rounds that 

impact the range floor are typically at a flat trajectory that fell short of or missed the target or those 

resulted from ricochet, and these fragments are usually found within the top 6 inches of soil.  Penetration 

depths within the side of the hill may vary depending on the soil type and other conditions but are 

expected to be up to 1 foot or more.     
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10.5.6 Munitions Constituents 

For small arms, the primary MC of concern is lead from bullets.  Other associated MC less likely to be of 

concern may include antimony, arsenic, copper, magnesium, nickel, strontium, tin, zinc, and lead 

styphnate/lead azide.  These items are not consumed when the munitions items function as they are 

designed.  NG from unburned propellants and lead from primers is suspected at the firing points.  

Therefore, the potential exists for these constituents to remain in surface soil at the Small Arms Range. 

 

10.5.7 Contaminant Migration Routes 

Contaminants at the Small Arms Range may potentially migrate within soil, groundwater, surface water 

and sediment.  Direct human or biota contact with surficial soil is considered the most likely exposure 

scenario.  An unnamed tributary is located near the western boundary of the Small Arms Range and 

represents a primary source medium for MC.  MC could potentially migrate from surface soil to 

subsurface soil or groundwater.  Based on a review of hydrogeological data, it is unlikely that MC in 

shallow groundwater would migrate to the deeper aquifers that are used as water supplies.  However, 

shallow groundwater is still considered a potential exposure medium.  MC in surface soils may also 

migrate via plant/animal uptake. 

 
10.5.8 Receptors 

Potential human receptors include authorized Navy personnel (military and civilian), visitors, contractors, 

maintenance workers, recreational users, and trespassers.  Plant and animal biota are also potential 

receptors.  Examples of ecological receptors include deer, wild turkey, and waterfowl.  

 

Buildings Near/Within Site 

A wooden shack, which possibly was used for storage of targets and ammunition, is located in the 

northwestern portion of the Small Arms Range.  Structures located near the Small Arms Range include 

facilities in General Smallwood State Park, located approximately 800 feet to the southwest of the range.  

There are also installation buildings located approximately 1,200 feet west and north of the Small Arms 

Range. 

 

Utilities On/Near Site 

Based on the Stump Neck Geographic Information Systems (GIS) utility mapping, no utilities exist at the 

Small Arms Range. 
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10.5.9 Land Use 

The Small Arms Range was used for pistol training and qualifying activities by the facility’s Security 

Department until 1991.  Subsequently, the range was used for bow qualification.  It is not known when 

bow qualification was discontinued at the 

Small Arms Range; however, the Small 

Arms Range is currently not used.  The 

range is covered with high grass and 

surrounded by trees on the northern edge 

(Figure 10.5-12).  Open fields, trees, grass, 

and an access road surround the range.  

The area to the east and south of the Small 

Arms Range is General Smallwood State 

Park.  Rum Point Road runs along the 

western border of the range.  The Rum 

Point Skeet Range is north of the Small 

Arms Range. 

Hill used for pistol target practice. 

Archery targets 

Figure 10.5-12: Hill used for Target Practice and 
Archery Targets. 

 

10.5.10 Access Controls/Restrictions 

No public access is authorized at NSF-IH.  Signs, partial fencing, locked/secured gates, login book/office 

check-in, and vehicle security patrols are used to control the entire facility.  The Small Arms Range is 

located outside of the complex along Rum Point Road.  A locked gate prevents access to the Small Arms 

Range; however, the area is not guarded.  There are no known land use/development restrictions for the 

range. 

  

10.5.11 Conceptual Site Model 

A general description of the CSM exposure pathway analysis is included in Section 10.5.7.  For the 

purpose of this SAP, only MC associated with the Small Arms Range is considered in the CSM exposure 

pathway analysis. 

 

For the Small Arms Range, historical and visual evidence indicate that MEC are not present.  Therefore, 

no complete exposure pathways exist for MEC, and no exposure pathway analysis was completed for 

MEC.  MC may be present; therefore, potential MC exposure pathways do exist.  As illustrated on 

Map 10.5-2, soil and surface water/sediment impacted by MC represent primary source media.  The MC 
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exposure pathway analysis for the Small Arms Range is presented on Figure 10.5-13.  All human and 

ecological receptors have potentially complete exposure pathways for direct contact with MC in surface 

soil, which includes dermal contact, ingestion, and inhalation (dust).  Runoff, discharges, and/or erosion 

may transport the MC from surface soil to surface water/sediment.  There is a small tributary on the 

western edge of the Small Arms Range, so potentially complete pathways exist for all human and 

ecological receptors of surface water/sediment.  The Small Arms Range is located within an upland 

hunting area.  Human and ecological receptors have potentially complete pathways by ingesting 

game/prey that previously consumed contaminated vegetation or prey.  Precipitation infiltration and 

leaching may provide for lead and copper mobility into subsurface soil and shallow groundwater.  

Potentially complete exposure pathways exist for MC in subsurface soil (direct contact, ingestion and 

inhalation during intrusive work activities) for all human and ecological receptors with the exception of 

trespassers.  It is not anticipated that trespassers would come in contact with subsurface soil.  Although 

confining layers are expected to prevent the migration of MC to the lower aquifers used for water 

supplies, potentially complete pathways exist for MC in shallow groundwater for human receptors.   

 

10.5.12 Problem Definition Summary  

The following is a summary of the problem definition which is detailed in Worksheet #10.5: 

 

• Environmental contamination may exist at the Small Arms (Pistol) Range (2.41 acres) because the 

facility was an active range from the mid-1980s through 1991.  Specific small arms ammunition types 

and materials used at the range most likely included small arms pistol ammunition and possibly rifle 

ammunition (9mm, .45-cal, .22-cal, and .50-cal).  Expended ammunition is suspected along the range 

floor immediately in front of the hillside, in the earthen hillside embankment to the east, and behind 

the former range targets (i.e., the primary impact berm).  There appears to be some limited slumping 

(slope failure) along this hillside such that uncontaminated soil at the head of the slope may now 

cover potentially contaminated soil at the toe of the slope. 

 

• MC consisting of metals (primarily lead and, to a lesser extent, antimony, arsenic, copper, tin, and 

zinc) and NG may be present in site soil (particularly surface soil [the 0-to 6-inch interval]) and 

surface water and sediment of drainageways leading to an unnamed tributary creek along the 

western boundary of the range and from the range to property that is beyond the boundary of the 

Stump Neck Annex (i.e., into General Smallwood State Park).  Lead is assumed to be the primary 

metal MC of concern because it is the primary constituent in the spent munitions and because of its 

documented toxicity to both human and ecological receptors.  It is anticipated that other metals 

contamination will be spatially correlated with lead concentrations.  MC in surface soil may have 
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migrated to subsurface soil and subsequently infiltrated to underlying groundwater.  These 

constituents may have also migrated to the aforementioned adjoining surface water bodies via 

surface soil runoff or discharge of contaminated shallow groundwater to the surface water.  However, 

the nature and extent of the potential environmental contamination is not known at this time (no 

environmental sampling has been conducted at the Small Arms (Pistol) Range to date). 

 

• The CSM (detailed in Worksheet #10.5) indicates that potentially complete exposure pathways exist 

for both human and ecological receptors under both current and hypothetical future land uses.  

However, potential human and ecological risks have not been characterized for receptors exposed to 

the potentially contaminated environmental media.  Unacceptable levels of human and/or ecological 

risk may exist. 
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SAP Worksheet #11.1 - Project Quality Objectives/Systematic Planning Process Statements for 
The Marine Rifle Range 

PROBLEM DEFINITION (STEP 1) 

Worksheet 10.1 (Section 10.1.12) contains the problem definition for the Marine Rifle Range. 

 

IDENTIFY THE GOALS OF THE STUDY (STEP 2) 

The primary goals of this investigation of the Marine Rifle Range are as follows: 

 

1. Collect adequate data to delineate the horizontal and vertical extent of soil and possible 

drainageway/creek sediment contamination.  If the data collected in the initial round of sampling are 

adequate, stop delineation; otherwise, continue sampling (i.e., “step-out” vertically and/or horizontally 

as necessary). 

 

2. Determine whether MC (specifically antimony, arsenic, lead, copper, tin, and zinc) are present in the 

study area soil and drainageway/creek sediment and also if NG and lead are present in the soil in the 

area of the firing lines at concentrations that represent unacceptable human health or ecological risk.  

If either of these risks are unacceptable, evaluate the need to proceed to a Feasibility Study (FS); 

otherwise, recommend No Further Action (NFA).   

 

3. Determine whether MC (specifically NG, antimony, arsenic, lead, copper, tin, and zinc) are present in 

study area soil at concentrations that represent a threat to groundwater quality.  If MC concentrations 

in soil do represent a threat to groundwater quality, recommend an environmental investigation of 

groundwater contamination; otherwise, do not initiate a groundwater investigation on the basis of soil 

contamination levels. 

 

4. Update the CSM using field reconnaissance survey data and initial hazard and risk screening results. 

 

All data collected for this project are expected to be transferable to support the following actions: 

 

1. Update the Navy cost-to-complete (CTC) estimate 

2. Complete the site prioritization protocol 
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IDENTIFY INFORMATION INPUTS (STEP 3) 

Data required for making decisions include the following: 

 

1. A comprehensive listing of the relevant, medium-specific Risk-Based Screening Levels (RBSLs) and 

potential chemical-specific Applicable or Relevant and Appropriate Requirements (ARARs) for the 

MC of concern (specifically NG, antimony, arsenic, lead, copper, tin, and zinc).  Screening levels 

based on USEPA Region 3 Risk-Based Concentrations (RBCs), the USEPA action level for lead in 

soil assuming a residential land use scenario (400 mg/kg), USEPA Soil Screening Levels (SSLs), 

USEPA Region 3 BTAG Sediment Screening Benchmarks, USEPA Ecological SSLs, USEPA Region 

3 BTAG SSLs, and USEPA Region 3 Freshwater Screening Benchmarks. 

 

2. Laboratory analytical data characterizing concentrations of NG and the six MC metals of interest in 

the soil (surface soil [0 to 1 foot bgs] and subsurface soil [greater than 1 foot bgs], as necessary) and 

drainage-way/creek sediment samples (0 to 6 inches bgs).  Soil and sediment samples will be 

analyzed for NG using Appendix A of SW-846 Method 8330B and the specified MC metals using 

SW-846 Method 6020A.  MC concentrations in soil and sediment will be compared to site screening 

levels and background concentrations.  These data are necessary to conduct human health and 

ecological risk screening assessments.  Laboratory quantitation limits for the proposed analytical 

methods should not exceed the aforementioned screening levels and ARARs.  Practical quantitation 

limits should not exceed risk-based project action levels (i.e., levels associated with a 1x10-4 

cumulative cancer risk level, cumulative hazard index of 1, or USEPA action level for lead 

[400 mg/kg]).  Based on knowledge of lead concentrations in similar soils, native soil and sediment 

lead concentrations are expected to be less than 50 mg/kg.  Because of this, contaminated areas 

(e.g., with lead concentrations exceeding 400 mg/kg) are expected to be well delineated, with steep 

lead concentration gradients between clean and contaminated areas. 

 

3. Because lead is the primary contaminant, and other metals are expected to be collocated with lead, 

lead can be used as a marker for contamination.  For delineation of lead concentrations, the use of 

both field and fixed-base laboratory analyses is planned.  This will provide a high degree of spatial 

coverage for relatively low cost. XRF will be used for lead analysis in the field.  An XRF field action 

level of 300 mg/kg will be used as the discriminator between contaminated and uncontaminated 

locations.  The 300 mg/kg level corresponds to the USEPA action level of 400 mg/kg reduced by a 

25 percent margin of error to minimize the potential that contaminated areas go undetected.  The 

margin of error was selected based on recent experiences with field XRF analyses at other small 

arms ranges. 
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4. Laboratory analytical data characterizing soil and sediment pH, total organic carbon (TOC), and 

cation exchange capacity (CEC) characteristics.  These data are necessary for the evaluation of MC 

environmental fate and transport. 

 

5. Background soil data suitable for site soil-versus-background soil data comparisons for the six metals 

of interest for use in site versus background comparisons. 

 

6. Field identification/classification of soil and sediment types (i.e., lithology and Unified Soil 

Classification System [USCS] for grain size, color, plasticity, etc.).  Worksheet #21 contains relevant 

SOPs. 

 

7. Physical characterization of the major surface water drainage pathways (e.g., number, width, depth, 

physical characteristics of sediments, etc.).  Worksheet #21 contains relevant SOPs. 

 

8. Field investigation specifications (e.g., SOPs for sample collection). 

 

9. QA/QC specifications and the results of the QA/QC reviews (e.g., data validation) conducted 

throughout the investigation.  Specifications are provided in Worksheets #’s 19 through 37. 

 

10. Performance criteria (correlation coefficient) for the correlation of lead XRF data versus fixed-base 

laboratory data for lead.  The correlation coefficient shall be greater than or equal to 0.65 and less 

than or equal to 1.00.  These correlations will be used to translate field XRF values into equivalent 

laboratory lead concentrations.  Correlation analyses are not anticipated to be generated for the five 

other metals.   

 

Tetra Tech will collect the field samples, conduct the field XRF lead analysis, prepare selected samples 

for the fixed-base laboratory, and prepare the report in which data are interpreted and presented in 

tabular and graphical formats. 

 

Data will become part of the Administrative Record (AR) for NSF-IH after approval of the report by 

USEPA Region 3 and the State of Maryland. 
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DEFINE THE BOUNDARIES OF THE STUDY (STEP 4) 

The current site investigation is limited to the evaluation of soil and drainageway sediment at the Marine 

Rifle Range.  An investigation of the groundwater underlying the site and the surface water of adjoining 

surface water bodies is beyond the scope of this investigation but may be required in the future based, in 

part, on the outcome of this investigation.  A visual depiction of the range is provided on Map 10.1-1.  

Establishing the boundaries of contamination will require that both contaminated and non-contaminated 

soil and drainageway sediment be sampled (i.e., the perimeter of the impacted area must be established).  

The following items address the horizontal and vertical boundaries as well as the temporal boundaries for 

the study: 

 

1. The populations of interest are the soil and sediment that may have been contaminated directly by 

site operations or by subsequent migration of contaminants. 

 

2. The initial horizontal study boundary will encompass the area that, based on historical information, is 

most likely to have been impacted by site activities (firing lines, the target embankments, and the 

hillside), as shown on Map 10.1-2.  Lateral expansion of this horizontal study boundary may be 

necessary if MC concentrations detected in the samples collected along this boundary exceed 

screening levels (see Step 5 Decision Rules).  The following sub-areas are within the study boundary: 

 

• The firing lines.  An area at the firing points where unburned powders and lead from primers 

would have accumulated.  NG may have been deposited from unburned propellant. 

 

• The range floor immediately in front of the target embankments, which may be contaminated with 

stray bullet fragments.  Contamination in this area is anticipated to be marginal compared to the 

primary impact areas. 

 

• The embankments below the targets.  Bullets that undershoot the targets would be embedded in 

these embankments. 

 

• The hillside behind the embankments.  Bullets that hit (passed through) or over shot the targets 

would be embedded in the hillside.   

 

• The "hot spot" zones.  For purposes of risk screening, the site may be further divided horizontally 

if the analytical data suggest that a distinct “hot spot” zone(s) is present at the site and these “hot 

spots” are large enough to define an exposure unit for a receptor.  
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3. The initial vertical study boundary will be limited to 1 foot bgs because the CSM indicates that 

penetration of soil and sediment by MC is not generally expected to be deeper than this.  Vertical 

expansion of this study boundary may be necessary if MC concentrations detected in the samples 

collected along this boundary exceed screening levels (see Step 5, Decision Rules).  The direct 

contact soil risk screening assessment will be based on concentrations to a maximum depth of 10 

feet bgs.  The exposure unit represented by the exposure point concentration will be the entire 

volume of contaminated soil within the lateral extent of the exposure unit divided as necessary to 

allow separate evaluations of surface (0 to 1 foot bgs), subsurface soil (1 to 10 feet bgs), or all soil (0 

to 10 feet bgs).  Each embankment and the hillside will be defined as separate exposure units. 

 

4. The temporal boundary is not a significant consideration in this study because the MC concentrations 

(NG and metals) are anticipated to be relatively unchanged (stable) over the course of time needed to 

conduct the environmental investigations and into the foreseeable future. 

 

DEVELOP THE ANALYTIC APPROACH (STEP 5) 

The decision rules for this investigation are as follows: 

 

1. If MC concentrations in all soil and drainageway sediment samples in the initial round of sampling are 

less than screening or background levels, then recommend NFA; otherwise, advance to Rule 2.    

 

2. If the XRF-measured concentrations of lead in any sample on the perimeter (vertical or horizontal) of 

the sampled area exceeds 300 mg/kg, “step-out” (vertically and/or horizontally) as necessary for XRF 

lead analysis of additional soil until the results of the XRF analysis are less than 300 mg/kg.  Advance 

to Rule 3.   

 

3. If any of the fixed-base laboratory concentrations for NG, antimony, arsenic, lead, copper, tin, and 

zinc in the initial round perimeter samples exceed screening and background levels, use professional 

judgment to determine the degree to which “step-out” samples (vertical or horizontal) are necessary 

to define the vertical and/or horizontal extent of contamination in perimeter soil or drainageway 

sediment.  Factors considered will include the specific contaminants, metal, the magnitude of the 

exceedance(s), their spatial distribution, and the overall risk level.  If “step-out” samples are deemed 

necessary by the Project Team, collect samples as necessary as part of a follow-up remedial 

investigation (RI) and then advance to Rules 4, 5, and 6; otherwise, advance to Rules 4, 5, and 6. 
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4. If MC concentrations in the receptor exposure units defined for soil or drainageway sediment 

represent unacceptable human health risk, proceed to an FS; otherwise, recommend NFA from a 

human health perspective.  Unacceptable human health risk will be generally defined as cancer risk 

estimates exceeding 1x10-4, non-cancer risk estimates (i.e., hazard indices) exceeding 1 (on a target-

organ specific basis), or receptor blood-lead levels that exceed the current USEPA benchmark (i.e., a 

receptor shall have no more than a 5 percent probability of blood-lead level exceeding 10 µg/dL). 

 

5. For ecological risk screening, the maximum detected MC concentrations in surface soil and sediment 

will be compared to screening concentrations to determine if a contaminant is a contaminant of 

potential concern (COPC).  Average concentrations (arithmetic means) of surface soil data or 

sediment data will be used in food-chain modeling.  If risks for defined receptor exposure units are 

determined to be “unacceptable” based on an evaluation of several lines of evidence (e.g., number of 

exceedances of screening criteria, magnitude of the exceedances of screening criteria, spatial 

distribution of data, home range, background concentrations, etc.), the project team will determine the 

need to conduct a Baseline Ecological Risk Assessment (BERA) or consider the potential risks with 

respect to remedial actions.  Any BERA would be conducted as part of a future RI.  

 

6. If MC concentrations in any soil sample exceed both background levels and USEPA SSLs for 

groundwater protection recommend an evaluation of the need for an investigation of groundwater 

contamination; otherwise, do not recommend evaluating the need for a groundwater investigation be 

initiated on the basis of soil/sediment concentrations. 

 

Note: 

A) MC are defined specifically for this site as NG, antimony, arsenic, lead, copper, tin, and zinc. 

 

B) Screening levels for the investigation include screening levels based on USEPA Region 3 RBCs, 

USEPA SSLs, the USEPA action level for lead in soil assuming a residential land use scenario 

(400 mg/kg), USEPA Region 3 BTAG Sediment Screening Benchmarks, USEPA Ecological SSLs, 

USEPA Region 3 BTAG SSLs, and USEPA Region 3 Freshwater Screening Benchmarks. 

 

C) Evaluation criteria for “stepping-out” based on fixed-base laboratory data are as follows:  Ideally, and 

in most cases, “step-out” samples should be collected until the perimeter sample concentrations are 

less than screening or background concentrations.  However, professional judgment should be used 

to determine if such samples are needed in all cases.  Professional judgment considerations include: 
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• The degree to which MC concentrations exceed screening or background levels.  The need to 

collect additional samples should be carefully considered when results, for example, are within 

5 percent of screening or background levels.  The need to collect additional data will increase 

with increased number of exceedances and increased contaminant concentrations. 

 

• The degree to which further delineation can be more efficiently and economically collected as part 

of follow-up RI/FS investigations (i.e., the additional sampling is unlikely to impact the decision to 

take or not take some type of remedial action but may be necessary to define the limits of the 

action). 

 

• Considerations of the impact of risk estimations if some contaminant concentrations are not 

completely delineated. 

 

D) The results of the initial round of sampling and any professional judgments made regarding the need 

for “step-out” samples will be reviewed with the project team. 

 

E) Define “generally”: The National Contingency Plan (NCP) discusses a generally acceptable risk range 

of 1x10-4 to 1x10-6.  However, based on guidance presented in USEPA Risk Assessment Guidance 

for Superfund (RAGS) Part D, risks slightly greater than 1x10-4, may be considered acceptable (i.e., 

protective) if justified based on site-specific conditions including any uncertainties about the nature 

and extent of contamination and associated risks (USEPA, December 2001). 

 

F) A Baseline Ecological Risk Assessment (BERA) (and the collection of data to support such an 

assessment) is beyond the scope of this investigation and would require development of a “follow-up” 

UFP-SAP and associated decision rules. 

 

SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA (STEP 6) 

The Visual Sample Plan (VSP) software tool was used to determine the number of soil samples 

necessary assuming that lead was the primary contaminant of concern.  The following key assumptions 

and performance/acceptance criteria were used to determine the number of soil samples: 

 

• For purposes of statistical analysis, the “null hypothesis” is that the site was “dirty” (i.e., the mean lead 

concentration at the site exceeds the action level selected for statistical analysis). 
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• S (Sigma) = the estimated standard deviations for areas assumed to be relatively uncontaminated 

(clean), contaminated (dirty), and the transition zone were set at 100 mg/kg, 8,330 mg/kg, and 

830 mg/kg, respectively.  

 

• Delta = the width of the gray region, which was set equal to 150 for clean areas, 14,600 for 

contaminated areas, 1,600 for the transition zone. 

 

• Alpha = the tolerance for concluding that the site is “clean” when the site is actually “dirty”.  If an 

incorrect decision was to be made, the team prefers to incorrectly take action to remediate a clean 

site rather than to fail to take action at a dirty site.  Making an incorrect decision becomes less 

tolerable as the site becomes increasingly contaminated or increasingly clean relative to the action 

level.  Therefore, at a true mean concentration infinitesimally greater than the action level, the 

consequence of a decision error is not as great as, for example, if the true mean concentration was 

two times the action level.  The tolerance for incorrectly concluding that the site mean is less than two 

times the action level when the true mean is greater than the action level was set at 15 percent. 

 

• Beta = the tolerance for concluding that the site is “dirty” when the site is actually “clean” was also 

established considering the tolerance for incorrectly concluding that the site mean is greater than the 

action level when it is actually infinitesimally less than 0.9 times the action level was set to 25 percent.  

This Beta value is greater than the Alpha value because there is more tolerance for this type of error 

than for the error of not taking action when a site is dirty.    

 

• The lower bound of the gray region (LBGR) presented in terms of a percentage of the action level:  

90 percent. 

 

• The action level of 400 mg/kg for lead which was selected for statistical analysis. 

 

The results of the statistical analysis presented in Appendix D are that a minimum of five soil samples 

should be collected across each of the designated area(s) to be sampled and for which a decision must 

be made.  The sampling design presented in Step 7 is based on this recommended number of samples 

and samples necessary to determine the boundaries of contamination and potential remedial areas.  All 

new analytical data collected per the Step 7 sampling design should meet the QA criteria established in 

Worksheet #’s 19 through 37 and the prescribed detection limit requirements for the MC constituents of 

concern. 
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DEVELOP THE PLAN FOR OBTAINING DATA (STEP 7) 

The proposed SI field data collection program for the Marine Rifle Range area is presented, to a large 

extent, on Map 17-1.  The program assumes, based on the CSM, that the following potential depositional 

areas exist downrange of the firing line and to a lesser extent at the firing lines (see Map 10.1-2): 

 

• An area at the firing points where unburned powders and lead from primers would have acuumulated. 

 

• The range floor immediately in front of the embankments, which may be contaminated with stray 

bullet fragments.  Contamination in this area is anticipated to be marginal versus the primary impact 

areas. 

 

• The hillside, located behind the target embankments.  Bullets that hit (passed through) or over shoot 

the targets would be embedded in the soil in the hillside. 

 

The sampling design is roughly a grid design consisting of samples spaced along transect lines running 

the length of each target embankment and along the hillside behind the embankments to ensure that the 

decision units are well represented spatially.  Contamination may also be present at the firing lines.  A site 

walk-over will be conducted by the FOL to identify any obvious areas of fragment/lead shot accumulation.  

The MC sampling and analytical program for soil and drainage-way sediment samples is as follows: 

 

• Soil 

 - Thirty surface soil samples will be initially collected from the three transect lines established for 

each target berm area, and an additional five samples will be collected on the range floor 

immediately in front of each target berm.  Forty-five surface soil samples will be collected from the 

hillside behind the target berms.  All sample locations are shown on Map 17-1.  Additional, 

discretionary surface soil samples may be collected based on visual observation of accumulated 

spent munitions in the area to be sampled.  Emphasis will be placed on collecting samples 

required to delineate contaminated areas.  Additional “step-out” samples will be collected at the 

boundaries of the area(s) to be sampled if lead concentrations greater than the field action level 

of 300 mg/kg are detected based on the results of the XRF field screening analysis of the initial 

surface soil samples.  Samples will be collected using hand augers. 

 

 - Subsurface soil samples (starting at 1 foot bgs) will also be collected at all surface soil locations 

but will only be subject to field XRF analysis if their respective surface soil sample lead 

concentrations exceed 300 mg/kg.  If the subsurface sample XRF lead concentration also 
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exceeds 300 mg/kg, additional subsurface soil samples will be collected vertically in 1-foot 

intervals until lead concentrations in subsurface soil do not exceed 300 mg/kg or until collection of 

samples via a hand auger becomes impractical. 

 

 - Two sets of firing lines, one for each target butt, were located at 100-meter increments to a 

maximum of 1,000 meters at this range.  Composite surface soil samples will be collected within 

the undeveloped areas at each 100 meter incremental firing line for NG and lead analysis using 

hand augers. 

 

• Drainage-way Sediment 

 - Prior to sampling, a site “walk over” will be conducted by the FOL to identify any obvious surface 

water drainage pathways potentially leading to adjoining surface water bodies.  Discretionary 

drainage-way sediment samples will be collected along these pathways.  Locations will be 

targeted for sampling based on proximity to surface soil locations with elevated lead 

concentrations, on the accumulation of sediment along the pathway with emphasis placed on 

sampling sediment traps, and on the potential for the pathway to lead to an adjoining surface 

water body with emphasis placed on those drainages leading to surface water bodies. 

 

• Analytical Program 

 - All soil and drainage-way sediment samples will be analyzed for lead using XRF field screening 

analysis.  A minimum of 20 percent of these samples (but no fewer than 20 samples) will also be 

analyzed for the MC metals of concern at a fixed-base laboratory.  The samples sent to the fixed-

base laboratory will be selected to reflect the range of lead concentrations detected in the soil at 

the site using XRF field screening, with the majority having field XRF lead concentrations 

between 250 and 550 mg/kg.  A correlation study (field screening versus fixed-base laboratory 

concentrations) may be conducted to support data interpretation for the investigation.  The 

samples will be analyzed using SW-846 Method 6020A. 

 

 - Four of the samples selected for submittal to the fixed-base laboratory will also undergo analysis 

for pH, TOC, and CEC.  The samples will be biased toward locations with evidence of 

contamination (visual observations of spent munitions/shot and the results of XRF field 

screening). 

 

 - The firing line samples will be composite samples analyzed for NG using Appendix A of SW-846 

Method 8330B and lead using SW-846 Method 6020A at the fixed-base laboratory. 
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SAP Worksheet #11.2 -- Project Quality Objectives/Systematic Planning Process Statements for 
the Old Skeet and Trap Range 

PROBLEM DEFINITION (STEP 1) 

Worksheet 10.2 (Section 10.1.12) contains the Problem Definition. 

 

IDENTIFY THE GOALS OF THE STUDY (STEP 2) 

The primary goals of this investigation of the Old Skeet and Trap Range are as follows: 

 

1. Collect adequate data to delineate the horizontal and vertical extent of contamination in soil, 

drainageway sediment, Potomac River shoreline sediment, and Potomac River sediment within the 

fall out pattern.  If the data collected in the initial round of sampling are adequate, stop delineation; 

otherwise, continue sampling (i.e., “step-out” vertically and/or horizontally as necessary). 

 

2. Determine whether MC (specifically antimony, arsenic, lead, copper, tin, zinc, and PAHs) are present 

in study area soil, drainageway sediment, the shoreline sediments, and Potomac River sediment and 

also if NG and lead are present in the sol in the area of the firing line at concentrations that represent 

unacceptable human health or ecological risk.  If either of these risks are unacceptable, evaluate the 

need to proceed to an FS; otherwise, recommend NFA.   

 

3. Determine whether MC (specifically NG, antimony, arsenic, lead, copper, tin, zinc, and PAHs) are 

present in study area soil at concentrations that represent a threat to groundwater quality.  If MC 

concentrations in soil represent a threat to groundwater quality, recommend an environmental 

investigation of groundwater contamination; otherwise, do not initiate a groundwater investigation on 

the basis of soil contamination levels.  

 

4. Update the CSM using field reconnaissance survey data and initial hazard and risk screening results. 

 

All data collected for this project are expected to be transferable to support the following actions: 

 

1. Update the Navy CTC estimate 

2. Complete the site prioritization protocol 
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IDENTIFY INFORMATION INPUTS (STEP 3) 

Data required for making the decisions which include the following: 

 

1. A comprehensive listing of the relevant, medium-specific RBSLs and potential chemical-specific 

ARARs for the MC of concern (specifically NG, antimony, arsenic, lead, copper, tin, zinc, and PAHs).  

Screening levels based on USEPA Region 3 RBCs, the USEPA action level for lead in soil assuming 

a residential land use scenario (400 mg/kg), USEPA SSLs, USEPA Region 3 BTAG Sediment 

Screening Benchmarks, USEPA Ecological SSLs, USEPA Region 3 BTAG SSLs, and USEPA 

Region 3 Freshwater Screening Benchmarks. 

 

2. Laboratory analytical data characterizing concentrations of the NG, the six MC metals of interest and 

PAHs in soil [surface soil (0 to 1 foot bgs) and subsurface soil (greater than 1 foot bgs), as 

necessary], drainageway/river shoreline sediment, and river sediment samples (0 to 6 inches).  Soil 

and sediment samples will be analyzed for NG using Appendix A of SW-846 Method 8330B, MC 

metals using SW-846 Method 6020A and for PAHs using SW-846 Method 8270C.  MC 

concentrations in soil and sediment will be compared to site screening levels and background 

concentrations.  These data are necessary to conduct the human health and ecological risk screening 

assessments.  Laboratory quantitation limits for the proposed analytical methods should not exceed 

the aforementioned screening levels and ARARs.  Practical quantitation limits should not exceed risk-

based project action levels (i.e., levels associated with a 1x10-4 cumulative cancer risk level, a 

cumulative hazard index of 1, or the USEPA action level for lead [400 mg/kg]).  Based on knowledge 

of lead concentrations in similar soils, native soil and sediment lead concentrations are expected to 

be less than 50 mg/kg.  Because of this, contaminated areas (e.g., with lead concentrations 

exceeding 400 mg/kg) are expected to be well delineated, with steep lead concentration gradients 

between clean and contaminated areas.   

 

3. Because lead is the primary contaminant and other metals are expected to be collocated with lead, 

lead can be used as a marker for contamination.  For delineation of lead contamination, the use of 

both field and fixed-base laboratory analyses is anticipated.  This will provide a high degree of spatial 

coverage for relatively low cost.  XRF analysis will be used for lead analysis in the field.  An XRF field 

action level of 300 mg/kg will be used as the discriminator between contaminated and 

uncontaminated locations.  The 300 mg/kg level corresponds to the USEPA action level of 400 mg/kg 

reduced by a 25 percent margin of error to minimize the potential that contaminated areas go 

undetected.  The margin of error was selected based on recent experiences with field XRF analyses 

at other small arms ranges. 
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4. Laboratory analytical data characterizing soil and sediment pH, TOC, and CEC characteristics.  

These data are necessary for the evaluation of MC environmental fate and transport. 

 

5. Background soil data suitable for site soil-versus-background soil data comparisons for the six metals 

of interest for use in site versus background comparisons.   

 

6. Field identification/classification of soil and sediment types (i.e., lithology and USCS soil classification 

for grain size, color, plasticity, etc.).  Worksheet #21 contains relevant SOPs. 

 

7. Physical characterization of the major surface water drainage pathways (e.g., number, width, depth, 

physical characteristics of sediments, etc.).  Worksheet #21 contains relevant SOPs. 

 

8. Field investigation specifications (e.g., SOPs for sample collection). 

 

9. QA/QC specifications and the results of the QA/QC reviews (e.g., data validation) conducted through-

out the investigation.  Specifications are provided in Worksheet #’s 19 through 37. 

 

10. Performance criteria (correlation coefficients) for correlation of the lead XRF data versus fixed-base 

laboratory data for lead:  The correlation coefficient shall be greater than or equal to 0.65 and less 

than or equal to 1.00.  These correlations will be used to translate field XRF values into the equivalent 

laboratory lead concentration.  Correlation analyses are not anticipated to be generated for the five 

other metals. 

 

Tetra Tech will collect the field samples, conduct the field XRF lead analysis, prepare selected samples 

for the fixed-base laboratory, and prepare the report in which data are interpreted and presented in 

tabular and graphical formats. 

 

Data will become part of the AR for NSF-IH after approval of the report by USEPA Region 3 and the State 

of Maryland. 

 

DEFINE THE BOUNDARIES OF THE STUDY (STEP 4) 

The current site investigation is limited to the evaluation of soil, drainageway/river shoreline sediment, 

and Potomac River sediment at the Old Skeet and Trap Range.  As noted above, an investigation of the 

groundwater underlying the site is beyond the scope of this investigation, but may be required in the 
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future based, in part, on the outcome of this investigation.  A visual depiction of the range is provided on 

Map 10.2-1.  Establishing the nature and extent of contamination will require that both contaminated and 

non-contaminated soil, drainageway/river shoreline sediment, and Potomac River sediment be sampled 

(i.e., the perimeters of the impacted areas must be established).  The following items address the 

horizontal and vertical boundaries as well as the temporal boundaries for the study: 

 

1. The population of interest includes soil and sediment that may have been contaminated directly by 

site operations or by subsequent migration of contaminations. 

 

2. The initial horizontal study boundary will encompass the area that, based on historical information, is 

most likely to have been impacted by site activities and is shown on Map 10.2-2.  Lateral expansion 

of this horizontal study boundary may be necessary if MC concentrations detected in the samples 

collected along this boundary exceed screening levels (see Step 5, Decision Rules).  The study 

boundary will include the following subzones: 

 

• The firing line.  An area at the firing point where unburned powders and lead from primers would 

have accumulated.  NG may have been deposited from unburned propellant. 

 

• An area downrange of the firing line where clay target fragments (i.e., fragments of targets 

actually hit by shot) would have accumulated (spent lead shot would also be present).  This area 

likely includes the river shoreline and river adjoining the site; 

 

• An area downrange of the clay target fragments where “used/weathered targets” (not hit by 

shotgun shells [i.e., missed targets]) would have accumulated.  As shown on Map 10.2-3, many 

of these used targets may have fallen into the Potomac River; 

 

• An area downrange of the firing line, clay target fragments, and used/weathered target fragments 

where the greatest concentrations of lead shot would have accumulated.   

 

• The "hot spot" zones.  For purposes of risk assessment, the site may be further divided 

horizontally if the analytical data suggest that a distinct “hot spot” zone(s) is present at the site 

and these “hot spots” are large enough to define an exposure unit for a receptor.  

 

3. The initial vertical study boundary will be limited to 1 foot bgs for soil and 6 inches for sediment 

because the CSM indicates that penetration of soil and sediment by MC is not generally expected to 
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be deeper than this.  Vertical expansion of this vertical study boundary may be necessary if MC 

concentrations detected in the samples collected along this boundary exceed screening levels (see 

Step 5, Decision Rules).  The direct contact soil risk screening assessment will be based on 

concentrations to a maximum depth of 10 feet bgs for soil.  The exposure unit represented by the 

exposure point concentration will be the entire volume of contaminated soil divided as necessary to 

allow separate evaluations of surface (0 to 1 foot bgs), subsurface soil (1 to 10 feet bgs), or all soil (0 

to 10 feet bgs). 

 

4. The temporal boundary is not a significant consideration in this study because MC concentrations 

(NG, metals and PAHs) are anticipated to be relatively unchanged (stable) over the course of time 

needed to conduct the environmental investigations. 

 

DEVELOP THE ANALYTIC APPROACH (STEP 5) 

Decision rules for this investigation are as follows: 

 

1. If MC concentrations in all soil and drainageway/river shoreline and river sediment samples in the 

initial round of sampling are less than screening or background levels, then recommend NFA; 

otherwise, advance to Rule 2. 

 

2. If the XRF-measured concentrations of lead in any sample on the perimeter (vertical or horizontal) of 

the sampled area exceeds 300 mg/kg, “step-out” (vertically and/or horizontally) as necessary for XRF 

lead analysis of additional soil until the results of the XRF analysis are less than 300 mg/kg.  Advance 

to Rule 3.   

 

3. If any of the fixed-base laboratory concentrations for NG, antimony, arsenic, lead, copper, tin, zinc, or 

PAHs in the initial round perimeter samples exceed screening or background levels, use professional 

judgment to determine the degree to which “step-out” samples (vertical or horizontal) are necessary 

to define the vertical and/or horizontal extent of contamination in perimeter soil or drainageway/river 

shoreline sediment.  Factors considered will include the specific contaminants, the magnitude of the 

exceedance, spatial distribution, and overall risk levels.  If “step-out” samples are deemed necessary 

by the Project team, collect samples as necessary as part of a follow-up RI and then advance to 

Rules 4, 5, and 6; otherwise, advance to Rules 4, 5, and 6. 

 

4. If MC concentrations in the receptor exposure units defined for soil or drainageway/river shoreline 

sediment represent unacceptable human health risk, proceed to an FS; otherwise, recommend NFA 
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from a human health perspective.  Unacceptable human health risk will be generally defined as 

cancer risk estimates exceeding 1E-04, non-cancer risk estimates (i.e., hazard indices) exceeding 1 

(on a target-organ specific basis), or receptor blood-lead levels that exceed the current USEPA 

benchmark (i.e., a receptor shall have no more than a 5 percent probability of blood lead levels 

exceeding 10 µg/dL). 

 

5. For ecological risk assessments, the maximum detected MC concentrations in surface soil and 

sediment will be compared to screening concentrations to determine if a contaminant is a COPC.  

Average concentrations (arithmetic means) of surface soil data and sediment data will be used in 

food-chain modeling.  If risks for defined receptor exposure units are determined to be “unacceptable” 

based on an evaluation of several lines of evidence (e.g., number of exceedances of screening 

criteria, magnitude of the exceedances of screening criteria, spatial distribution of data, home range, 

background concentrations, etc.), the project team will determine the need to conduct a BERA or 

consider the potential risks with respect to remedial actions.  Any BERA would be conducted as part 

of a future RI.  

 

6. If MC concentrations in any soil or drainageway, shoreline, or river sediment sample, exceed both 

background levels and USEPA SSLs for groundwater protection, recommend an evaluation of the 

need for an investigation of groundwater contamination; otherwise, do not recommend evaluating the 

need for that a groundwater investigation be initiated on the basis of soil/sediment concentrations. 

 

Note: 

A) MC are defined specifically for this site as NG, antimony, arsenic, lead, copper, tin, zinc, and PAHs. 

 

B) Screening levels for the investigation: Screening levels are based on USEPA Region 3 RBCs, 

USEPA SSLs, the USEPA action level for lead in soil assuming a residential land use scenario 

(400 mg/kg), USEPA Region 3 BTAG Sediment Screening Benchmarks, USEPA Ecological SSLs, 

USEPA Region 3 BTAG SSLs, and USEPA Region 3 Freshwater Screening Benchmarks. 

 

C) Evaluation criteria for “stepping out” based on fixed-base laboratory data are as follows:  Ideally, and 

in most cases, “step-out” samples should be collected until the perimeter sample concentrations are 

less than screening or background concentrations.  However, professional judgment should be used 

to determine if such samples are needed in all cases.  Professional judgment considerations include: 
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• The degree to which MC concentrations exceed screening or background levels.  The need to 

collect additional samples should be carefully considered when results, for example, are within 

5 percent of screening or background levels.  The need to collect additional data will increase 

with increased number of exceedances and increased contaminant concentrations. 

 

• The degree to which further delineation can be more efficiently and economically collected as part 

of follow-up RI/FS investigations (i.e., the additional sampling is unlikely to impact the decision to 

take or not take some type of remedial action but may be necessary to define the limits of the 

action). 

 

• Considerations of the impact of risk estimations if some contaminant concentrations are not 

completely delineated. 

 

D) The results of the initial round of sampling and any professional judgments made regarding the need 

for “step-out” samples will be reviewed with the project team. 

 

E) Define “generally”: The NCP discusses a generally acceptable risk range of 1x10-4 to 1x10-6.  

However, based on guidance presented in USEPA RAGS Part D, risks slightly greater than 1x10-4, 

may be considered acceptable (i.e., protective) if justified based on site-specific conditions including 

any uncertainties about the nature and extent of contamination and associated risks (USEPA, 

December 2001). 

 

F) A BERA (and the collection of data to support such an assessment) is beyond the scope of this 

investigation and would require development of a “follow-up” UFP-SAP and associated decision rules. 

 

SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA (STEP 6) 

The VSP software tool was used to determine the number of soil samples necessary assuming that lead 

was the primary contaminant of concern.  The following key assumptions and performance/acceptance 

criteria were used to determine the number of soil samples: 

 

• For purposes of statistical analysis, the “null hypothesis” is that the site was “dirty” (i.e., the mean lead 

concentration at the site exceeds the action level selected for statistical analysis). 
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• S (Sigma) = the estimated standard deviations for areas assumed to be relatively uncontaminated 

(clean), contaminated (dirty), and the transition zone were set at 100 mg/kg, 8,330 mg/kg, and 

830 mg/kg, respectively.  

 

• Delta = the width of the gray region, which was set equal to 150 for clean areas, 14,600 for 

contaminated areas, 1,600 for the transition zone.  

 

• Alpha = the tolerance for concluding that the site is “clean” when the site is actually “dirty”.  If an 

incorrect decision was to be made, the team prefers to incorrectly take action to remediate a clean 

site rather than to fail to take action at a dirty site.  Making an incorrect decision becomes less 

tolerable as the site becomes increasingly contaminated or increasingly clean relative to the action 

level.  Therefore, at a true mean concentration infinitesimally greater than the action level, the 

consequence of a decision error is not as great as, for example, if the true mean concentration was 

two times the action level.  The tolerance for incorrectly concluding that the site mean is less than two 

times the action level when the true mean is greater than the action level was set at 15 percent. 

 

• Beta = the tolerance for concluding that the site is “dirty” when the site is actually “clean” was also 

established considering the tolerance for incorrectly concluding that the site mean is greater than the 

action level when it is actually infinitesimally less than 0.9 times the action level was set to 25 percent.  

This Beta value is greater than the Alpha value because there is more tolerance for this type of error 

than for the error of not taking action when a site is dirty.    

 

• The LBGR presented in terms of a percentage of the action level:  90 percent. 

 

• The action level of 400 mg/kg for lead which was selected for statistical analysis. 

 

The results of the statistical analysis presented in Appendix D are that a minimum of five soil samples 

should be collected across each of the designated area(s) to be sampled and for which a decision must 

be made.  The sampling design presented in Step 7 is based on this recommended number of samples 

and samples necessary to determine the boundaries of contamination and potential remedial areas.  All 

new analytical data collected per the Step 7 sampling design should meet the QA criteria established in 

Worksheet #’s 19 through 37 and the prescribed detection limit requirements for the MC constituents of 

concern. 
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DEVELOP THE PLAN FOR OBTAINING DATA (STEP 7) 

The proposed SI field data collection program for the Old Skeet and Trap Range area is presented, to a 

large extent, on Map 17-2.  The program assumes, based on the CSM, that the following potential 

depositional areas exist downrange of the firing line and to a lesser extent at the firing line: 

 

• An area at the firing points where unburned powders and lead from primers would have accumulated. 

 

• An area where clay “target fragments” (i.e., fragments of targets actually hit by shot) would have 

accumulated (spent lead shot would also be present).  This area likely includes the river shoreline 

and river adjoining the site. 

 

• An area where used/weathered targets (not hit by shotgun shells [i.e., missed targets]) would have 

accumulated.  As shown on Map 10.2-3, many of these used targets may have fallen into the 

Potomac River. 

 

• An area where the clay target fragments, and the used/weathered target fragments where the 

greatest concentrations of lead shot would accumulate. 

 

The primary shot/skeet fragment accumulation area for the Old Skeet and Trap Range includes areas 

along the Potomac River shoreline and into the Potomac River.  Much of the maximum lead shot fall 

accumulation zone is actually in the Potomac River (as noted above, an area “out of scope” for the 

current investigation).  As noted in Step 4, the horizontal and vertical boundaries of the soil/sediment 

drainageway/river shoreline areas to be sampled will encompass all areas significantly impacted by site 

activities. 

  

The sampling design consists of samples spaced along transect lines extending from the shooters’ 

positions to the maximum shot fall point in the Potomac River to ensure that the decision units are well 

represented spatially.  Contamination may also be present at the firing line.  A site walk-over will be 

conducted by the FOL to identify any obvious areas of fragmented/lead shot accumulation.  The MC 

sampling and analytical program for soil, drainageway, shoreline, and river sediment samples is as 

follows: 

 

• Soil 

 - Fifty-six surface soil samples (0 to 1 foot bgs) will be initially collected from the transect lines 

established within the area to be sampled, as shown on Map 17.2.  Additionally, a site “walkover” 
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will be conducted by the FOL to identify any obvious areas of fragment/lead shot accumulation.  

Additional discretionary surface soil samples may be collected based on visual observation of 

accumulated fragments or shot in the area to be sampled.  Emphasis will be placed on collecting 

samples required to delineate contaminated areas.  Additional “step-out” samples will also be 

collected at the boundaries of the areas to be sampled if lead concentrations greater than the 

field action level of 300 mg/kg are detected based on the results of the XRF field screening 

analysis of the initial surface soil samples.   

 

 - Subsurface soil samples (starting at 1 foot bgs) will also be collected at all surface soil locations 

but will only be subject to field XRF analysis if their respective surface soil sample lead 

concentrations exceed 300 mg/kg.  If the subsurface sample XRF lead concentration also 

exceeds 300 mg/kg, additional subsurface soil samples will then be collected vertically in 1-foot 

intervals until lead concentrations in subsurface soil do not exceed 300 mg/kg or until collection of 

samples via a hand auger becomes impractical. 

 

 - Two composite surface soil samples will be collected from the area at the firing line for NG and 

lead analysis using hand augers. 

 

• Drainage-way and River Shoreline Sediment 

 - Prior to sampling, a site “walk over” will be conducted by the FOL to identify any obvious surface 

water drainage pathways (e.g., the swale area in the eastern portion of the range) potentially 

leading to adjoining surface water bodies such as the Potomac River.  Discretionary drainageway 

sediment samples will be collected from each of these pathways.  Locations will be targeted for 

sampling based on proximity to surface soil locations with elevated lead concentrations, on the 

accumulation of sediments along the pathway with emphasis placed on sampling sediment traps, 

and on the potential for the pathway to lead to a surface water body such as the Potomac River.  

Additionally, nine sediment samples will be collected along the shoreline as shown on Map 17.2. 

 

 - Twenty-five sediment samples will be collected from within the Potomac River at a depth of 0 to 

6 inches along three transect lines spaced between the shore line and the maximum shot fall line. 

 

• Analytical Program 

 - All soil drainageway/shoreline and river sediment samples will be analyzed for lead using XRF 

field screening analysis.  A minimum of 20 of these samples (but no fewer than 20 samples) will 

also be analyzed for the MC metals of concern at a fixed-base laboratory.  The samples sent to 

the fixed-base laboratory will be selected to reflect the range of lead concentrations detected in 
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the soil/sediment at the site using XRF field screening, with the majority having field XRF lead 

concentrations between 250 and 550 mg/kg.  A correlation study (field screening versus fixed-

base laboratory concentrations) may be conducted to support data interpretation for the 

investigation.  The samples will be analyzed for metals using SW-846 Method 6020A and for 

PAHs using SW-846 Method 8270C. 

 

 - The two firing line samples will be composite samples analyzed for NG using Appendix A of 

SW-846 Method 8330B and lead using SW-846 Method 6020A at the fixed-base laboratory. 

 

 - Sediment samples and soil samples collected along the transect lines within the downrange area 

potentially contaminated with spent targets and target fragments (and selected for MC metals 

analysis at a fixed-base laboratory) and any discretionary samples collected from those areas will 

also be analyzed for PAHs.  The samples will be analyzed for metals using SW-846 Method 

6020A and for PAHs using SW-846 Method 8270C. 

 

 - Four of the samples selected for submittal to the fixed-base laboratory will also undergo analysis 

for pH, TOC, and CEC.  The samples will be biased toward locations with evidence of 

contamination (visual observations of fragments/shot and the results of field screening). 
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SAP Worksheet #11.3 -- Project Quality Objectives/Systematic Planning Process Statements for 
the Roach Road Rifle Range 

PROBLEM DEFINITION (STEP 1) 

Worksheet 10.3 (Section 10.3.12) contains the Problem Definition for the Roach Road Rifle Range. 

 

IDENTIFY THE GOALS OF THE STUDY (STEP 2) 

The primary goals of this investigation of the Roach Road Rifle Range are as follows: 

 

1. Collect adequate data to delineate the horizontal and vertical extent of soil and drainageway/creek 

sediment contamination.  If the data collected in the initial round of sampling are adequate, stop 

delineation; otherwise, continue sampling (i.e., “step-out” vertically and/or horizontally as necessary). 

 

2. Determine whether MC (specifically antimony, arsenic, lead, copper, tin, and zinc) are present in 

study area soil and drainageway/creek sediment and also if NG and lead are present in the soil in the 

area of the firing line at concentrations that represent unacceptable human health or ecological risk.  

If either of these risks are unacceptable, evaluate the need to proceed to a FS; otherwise, 

recommend NFA.   

 

3. Determine whether MC (specifically NG, antimony, arsenic, lead, copper, tin, and zinc) are present in 

study area soil at concentrations that represent a threat to groundwater quality.  If MC concentrations 

in soil do represent a threat to groundwater quality, recommend an environmental investigation of 

groundwater contamination; otherwise, do not initiate a groundwater investigation on the basis of soil 

contamination levels. 

 

4. Update the CSM using field reconnaissance survey data and initial hazard and risk screening results. 

 

All data collected for this project are expected to be transferable to support the following actions: 

 

1. Update the Navy CTC estimate 

2. Complete the site prioritization protocol 

 
IDENTIFY INFORMATION INPUTS (STEP 3) 

Data required for making decisions include the following: 
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1. A comprehensive listing of the relevant, medium-specific RBSLs and potential chemical-specific 

ARARs for the MC of concern (specifically NG, antimony, arsenic, lead, copper, tin, and zinc).  

Screening levels based on USEPA Region 3 RBCs, the USEPA action level for lead in soil assuming 

a residential land use scenario (400 mg/kg), USEPA SSLs, USEPA Region 3 BTAG Sediment 

Screening Benchmarks, USEPA Ecological SSLs, USEPA Region 3 BTAG SSLs, and USEPA 

Region 3 Freshwater Screening Benchmarks. 

 

2. Laboratory analytical data characterizing concentrations of the NG and the six MC metals of interest 

in soil [surface soil (0 to 1 foot bgs) and subsurface soil (greater than 1 foot bgs), as necessary] and 

drainageway/creek sediment samples (0 to 6 inches bgs).  Soil and sediment samples will be 

analyzed for NG using Appendix A of SW-846 Method 8330B and specified MC metals using SW-846 

Method 6020A.  MC concentrations in soil and sediment will be compared to site screening levels and 

background concentrations.  These data are necessary to conduct the human health and ecological 

risk screening assessments.  Laboratory quantitation limits for the proposed analytical methods 

should not exceed the aforementioned screening levels and ARARs.  Practical quantitation limits 

should not exceed risk-based project action levels (i.e., levels associated with a 1x10-4 cumulative 

cancer risk level, a cumulative hazard index of 1, or the USEPA action level for lead [400 mg/kg]).  

Based on knowledge of lead concentrations in similar soils, native soil and sediment lead 

concentrations are expected to be less than 50 mg/kg.  Because of this, contaminated areas (e.g., 

with concentrations exceeding 400 mg/kg) are expected to be well delineated, with steep lead 

concentration gradients between clean and contaminated areas. 

 

3. Because lead is the primary contaminant and other metals are expected to be collocated with lead, 

lead can be used as a marker for contamination.  For delineation of lead contamination, the use of 

both field and laboratory analyses is anticipated.  This will provide a high degree of spatial coverage 

for relatively low cost.  XRF analysis will be used for lead analysis in the field.  An XRF field action 

level of 300 mg/kg will be used as the discriminator between contaminated and uncontaminated 

locations.  The 300 mg/kg corresponds to the USEPA action level of 400 mg/kg reduced by a 

25 percent margin of error to minimize the potential that contaminated areas go undetected.  The 

margin of error was selected based on recent experiences with field XRF analyses at other small 

arms ranges. 

 

4. Laboratory analytical data characterizing soil and sediment pH, TOC, and CEC characteristics.  

These data are necessary for the evaluation of MC environmental fate and transport. 
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5. Background soil data suitable for site soil-versus-background soil data comparisons for the six metals 

of interest for use in site versus background comparisons. 

 

6. Field identification/classification of soil and sediment types (i.e., lithology and USCS soil classification 

for grain size, color, plasticity, etc.).  Worksheet #21 contains relevant SOPs. 

 

7. Physical characterization of the major surface water drainage pathways (e.g., number, width, depth, 

physical characteristics of sediments, etc.).  Worksheet #21 contains relevant SOPs. 

 

8. Field investigation specifications (e.g., SOPs for sample collection). 

 

9. QA/QC specifications and the results of QA/QC reviews (e.g., data validation) conducted throughout 

the investigation.  Specifications are provided in Worksheet #’s 19 through 37. 

 

10. Performance criteria (correlation coefficients) for correlation of the lead XRF data to fixed-base 

laboratory data for lead.  The correlation coefficient shall be greater than or equal to 0.65 and less 

than or equal to 1.00.  These correlations will be used to translate field XRF values into equivalent 

laboratory lead concentrations.  Correlation analyses are not anticipated to be generated for the five 

other metals. 

 

Tetra Tech will collect the field samples, conduct the field XRF lead analysis, prepare selected samples 

for the fixed-base laboratory, and prepare the report in which data are interpreted and presented in 

tabular and graphical formats. 

 

Data will become part of the AR for NSF-IH after approval of the report by USEPA Region 3 and the State 

of Maryland. 

 

DEFINE THE BOUNDARIES OF THE STUDY (STEP 4) 

The current site investigation is limited to the evaluation of soil and drainageway sediments at the Roach 

Road Rifle Range.  An investigation of groundwater underlying the site and the surface water of adjoining 

surface water bodies is beyond the scope of this investigation but may be required in the future based, in 

part, on the outcome of this investigation.  A visual depiction of the range is provided on Map 10.3.1.  

Establishing the boundaries of contamination will require that both contaminated and non-contaminated 

soil and drainageway sediment be sampled (i.e., the perimeter of the impacted area must be established).  
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The following items address the horizontal and vertical boundaries as well as the temporal boundaries for 

the study: 

 

1. The populations of interest include soil and sediment that may have been contaminated directly by 

site operations or by subsequent migration of contaminants. 

 

2. The initial horizontal study boundary will encompass the area that, based on historical information, is 

most likely have been impacted by site activities (the impact hillside) as shown on Map 10.3.2.  

Lateral expansion of this horizontal study boundary may be necessary if MC concentrations detected 

in the samples collected along this boundary exceed screening levels (see Step 5, Decision Rules).  

The following sub-zones are within the study boundary: 

 

• The firing lines.  An area at the firing point where unburned powders and lead from primers would 

have accumulated.  NG may have been deposited form unburned propellant. 

 

• The study boundary will include the range floor immediately in front of the hillside, which may be 

contaminated with residues from stray bullet fragments.  Contamination in this area is anticipated 

to be marginal compared the primary impact areas.   

 

• The primary impact berm (i.e., hillside) may have two sub-zones.  Bullets that were shot below 

the range targets would likely be dispersed in the lower sections of the hillside, closer to the toe of 

the embankment (i.e., a dispersed metal impact zone).  Bullets that successfully hit the targets 

most likely would continue through the targets and primarily strike a sub-area of the embankment 

(i.e., a concentrated metal impact zone) (see Map 10.3.2).   

 

• For purposes of risk assessment, the site may be divided horizontally if the analytical data 

suggest that a distinct “hot spot” zone(s) is present at the site and these “hot spots” are large 

enough to define an exposure unit for a receptor.  

 

3. The initial vertical study boundary will be limited to 1 foot bgs because the CSM indicates that 

penetration of soil and sediment by bullets is not generally expected to be deeper than this.  Vertical 

expansion of this study boundary may be necessary if MC concentrations detected in the samples 

collected along this boundary exceed screening levels (see Step 5, Decision Rules).  The direct 

contact soil risk screening assessment will be based on concentrations to a maximum depth of 

10 feet bgs.  The exposure unit represented by the exposure point concentration will be the entire 
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volume of contaminated soil within the lateral extent of the exposure unit divided as necessary to 

allow separate evaluations of surface (0 to 1 foot bgs), subsurface soil (1 to 10 feet bgs), or all soil (0 

to 10 feet bgs). 

 

4. The temporal boundary is not a significant consideration in this study because MC concentrations 

(NG and metals) are anticipated to be relatively unchanged (stable) over the course of time needed to 

conduct the environmental investigations and into the foreseeable future. 

 

DEVELOP THE ANALYTIC APPROACH (STEP 5) 

Decision rules for this investigation are as follows: 

 

1. If MC concentrations in all soil and drainageway sediment samples in the initial round of sampling are 

less than screening or background levels, recommend NFA; otherwise, advance to Rule 2.    

 

2. If the XRF-measured concentrations of lead in any sample on the perimeter (vertical or horizontal) of 

the sampled area exceeds 300 mg/kg, “step-out” (vertically and/or horizontally) as necessary for XRF 

lead analysis of additional soil until the results of the XRF analysis are less than 300 mg/kg.  Advance 

to Rule 3. 

 

3. If any of the fixed-base laboratory concentrations for NG, antimony, arsenic, lead, copper, tin, and 

zinc in the initial round perimeter samples exceed screening or background levels, use professional 

judgment to determine the degree to which “step-out” samples (vertical or horizontal) are necessary 

to define the vertical and/or horizontal extent of contamination in perimeter soil or drainageway 

sediment.  Factors considered will include the specific contaminants, the magnitude and number of 

the exceedances, their spatial distribution, and overall risk levels.  If “step-out” samples are deemed 

necessary by the Project Team, collect samples as necessary as part of a follow-up RI and then 

advance to Rules 4, 5, and 6; otherwise, advance to Rules 4, 5, and 6. 

 

4. If MC concentrations in the receptor exposure units defined for soil or drainageway sediment 

represent unacceptable human health risk, proceed to an FS; otherwise, recommend NFA from a 

human health perspective.  Unacceptable human health risk will be generally defined as cancer risk 

estimates exceeding 1E-04, non-cancer risk estimates (i.e., hazard indices) exceeding 1 (on a target-

organ specific basis), or receptor blood-lead levels that exceed the current USEPA benchmark (i.e., a 

receptor shall have no more than a 5 percent probability of blood-lead level exceeding 10 µg/dL). 
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5. For ecological risk assessments, the maximum detected MC concentrations in surface soil and 

sediment will be compared to screening concentrations to determine if a contaminant is a COPC.  

Average concentrations (arithmetic means) of surface soil or sediment data will be used in food-chain 

modeling.  If risks for defined receptor exposure units are determined to be “unacceptable” based on 

an evaluation of several lines of evidence (e.g., number of exceedances of screening criteria, 

magnitude of the exceedances of screening criteria, spatial distribution of data, home range, 

background concentrations, etc.), the project team will determine the need to conduct a BERA or 

consider the potential risks with respect to remedial actions.  Any BERA would be conducted as part 

of a future RI.  

 

6. If MC concentrations in any soil sample exceed both background levels and USEPA SSLs for 

groundwater protection, recommend an evaluation of the need for an investigation of groundwater 

contamination; otherwise, do not recommend evaluating the need for a groundwater investigation be 

initiated on the basis of soil/sediment concentrations. 

 

Note: 

A) MC are defined specifically for this site as NG, antimony, arsenic, lead, copper, tin, and zinc. 

 

B) Screening levels for the investigation: Screening levels based on USEPA Region 3 RBCs, USEPA 

SSLs, USEPA action level for lead in soil assuming a residential land use scenario (400 mg/kg), 

USEPA Region 3 BTAG Sediment Screening Benchmarks, USEPA Ecological SSLs, USEPA Region 

3 BTAG SSLs, and USEPA Region 3 Freshwater Screening Benchmarks. 

 

C) Evaluation criteria for “stepping out” based on fixed-base laboratory data are as follows:  Ideally, and 

in most cases, “step-out” samples should be collected until perimeter sample concentrations are less 

than screening or background concentrations.  However, professional judgment should be used to 

determine if such samples are needed in all cases.  Professional judgment considerations include: 

 

• The degree to which MC concentrations exceed screening or background levels.  The need to 

collect additional samples should be carefully reconsidered when results, for example, are within 

5 percent of screening or background levels.  The need to collect additional data will increase 

with increased numbers of exceedances and increased contaminant concentrations. 

 

• The degree to which further delineation can be more efficiently and economically collected as part 

of follow-up RI/FS investigations (i.e., the additional sampling is unlikely to impact the decision to 
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take or not take some type of remedial action but may be necessary to define the limits of the 

action). 

 

• Considerations of the impact of risk estimation if some contaminant concentrations are not 

completely delineated. 

 

D) The result of the initial round of sampling and any “professional judgments” made regarding the need 

for “step-out” samples will be reviewed with the project team. 

 

E) Definition of “generally”:  The NCP discusses a generally acceptable risk range of 1x10-4 to 1x10-6.  

However, based on guidance presented in USEPA RAGS Part D, risks slightly greater than 1x10-4 

may be considered acceptable (i.e., protective) if justified based on site-specific conditions including 

any uncertainties about the nature and extent of contamination and associated risks (USEPA, 

December 2001). 

 

F) A BERA (and the collection of data to support such an assessment) is beyond the scope of this 

investigation and would require development of a “follow-up” UFP-SAP and associated decision rules. 

 

SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA (STEP 6) 

The VSP software tool was used to determine the number of soil samples necessary assuming that lead 

was the primary contaminant of concern.  The following key assumptions and performance/acceptance 

criteria were used to determine the number of soil samples: 

 

• For purposes of statistical analysis, the “null hypothesis” is that the site was “dirty” (i.e., the mean lead 

concentration at the site exceeds the action level selected for statistical analysis). 

 

• S (Sigma) = the estimated standard deviations for areas assumed to be relatively uncontaminated 

(clean), contaminated (dirty), and the transition zone were set at 100 mg/kg, 8,330 mg/kg, and 

830 mg/kg, respectively.  

 

• Delta = the width of the gray region, which was set equal to 150 for clean areas, 14,600 for 

contaminated areas, 1,600 for the transition zone.  

 

• Alpha = the tolerance for concluding that the site is “clean” when the site is actually “dirty”.  If an 

incorrect decision was to be made, the team prefers to incorrectly take action to remediate a clean 
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site rather than to fail to take action at a dirty site.  Making an incorrect decision becomes less 

tolerable as the site becomes increasingly contaminated or increasingly clean relative to the action 

level.  Therefore, at a true mean concentration infinitesimally greater than the action level, the 

consequence of a decision error is not as great as, for example, if the true mean concentration was 

two times the action level.  The tolerance for incorrectly concluding that the site mean is less than two 

times the action level when the true mean is greater than the action level was set at 15 percent. 

 

• Beta = the tolerance for concluding that the site is “dirty” when the site is actually “clean” was also 

established considering the tolerance for incorrectly concluding that the site mean is greater than the 

action level when it is actually infinitesimally less than 0.9 times the action level was set to 25 percent.  

This Beta value is greater than the Alpha value because there is more tolerance for this type of error 

than for the error of not taking action when a site is dirty.    

 

• The LBGR presented in terms of a percentage of the action level:  90 percent. 

 

• The action level of 400 mg/kg for lead which was selected for statistical analysis. 

 

The results of the statistical analysis presented in Appendix D are that a minimum of five soil samples 

should be collected across each of the designated area(s) to be sampled and for which a decision must 

be made.  The sampling design presented in Step 7 is based on this recommended number of samples 

and samples necessary to determine the boundaries of contamination and potential remedial areas.  All 

new analytical data collected per the Step 7 sampling design should meet the QA criteria established in 

Worksheet #’s 19 through 37 and the prescribed detection limit requirements for the MC constituents of 

concern. 

 

DEVELOP THE PLAN FOR OBTAINING DATA (STEP 7) 

The proposed SI field data collection program for the Roach Road Rifle Range area is presented, to a 

large extent, on Map 17-3 and is outlined below.  The program assumes that the following depositional 

areas exist downrange of the firing line and to a lesser extent at the firing line: 

 

• An area at the firing line where unburned powders and lead from primers would have accumulated. 

 

• The range floor immediately in front of the hillside, which may be contaminated with stray bullet 

fragments.  Contamination in this area is anticipated to be marginal compared to the primary impact 

areas. 
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• The primary impact berm (i.e., the hillside).  Bullets that were shot below the range targets would 

likely be dispersed in the lower sections of the embankment, closer to the toe of the embankment 

(i.e., a dispersed metal impact zone).  Bullets that successfully hit the targets most likely would 

continue through the targets and primarily strike a sub-area of the embankment (i.e., a concentrated 

metal impact zone.) (see Map 10.3-2). 

 

Range fire that overshoot targets would have impacted the soil above and behind the targets.  However, it 

is assumed that most of the spent munitions would most likely have fallen within the area of the impact 

berm.  As noted in Step 4, the horizontal and vertical boundaries of the soil/sediment drainageway areas 

to be sampled will encompass all areas significantly impacted by site activities.  A complicating factor in 

any sampling design is the presence of rubble/fill materials near present-day Roach Road.  These fill 

materials may obscure/cover site features including the original floor of the range. 

  

The sampling design consists of samples spaced along transect lines extending the length of the target 

embankment and on the hillside behind the embankments to ensure that the decision units are well 

represented spatially.  Contamination may also be present at the firing line.  A site walk-over will be 

conducted by the FOL to identify any obvious areas of fragmented/lead shot accumulation.  The MC 

sampling and analytical program for soil and drainage-way sediment samples is as follows: 

 

• Soil 

 - Thirty-two surface soil samples will be collected from the transect lines established in locations of 

the former target areas and the hillside that lies directly behind the former target areas.  All 

sample locations are shown on Map 17-3.  Additional, discretionary surface soil samples may be 

collected based on visual observation of accumulated spent munitions in the area to be sampled.  

Emphasis will be placed on collecting samples required to delineate contaminated areas.  

Additional “step-out” samples will also be collected at the boundaries of the area(s) to be sampled 

if lead concentrations greater than the field action level of 300 mg/kg are detected based on the 

results of XRF field screening analysis of the initial surface soil samples.  Samples will be 

collected using hand augers. 

 

 - Subsurface soil samples (starting at 1 foot bgs) will also be collected at all surface soil locations 

but will only be subject to field XRF analysis if their respective surface soil sample lead 

concentrations exceed 300 mg/kg.  If the subsurface sample XRF lead concentration also 

exceeds 300 mg/kg, additional subsurface soil samples will then be collected vertically in one-foot 
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intervals until lead concentrations in subsurface soil do not exceed 300 mg/kg or until collection of 

samples via a hand auger becomes impractical. 

 

 - Two composite surface soil samples will be collected from the area at the firing line for NG and 

lead analysis using hand augers. 

 

• Drainageway Sediment 

 - Prior to sampling, a site “walk over” will be conducted by the FOL to identify any obvious surface 

water drainage pathways potentially leading to adjoining surface water bodies.  Discretionary 

drainageway sediment samples will be collected from each of these pathways.  Locations will be 

targeted for sampling based on proximity to surface soil locations with elevated lead 

concentrations, on the accumulation of sediments along the pathway with emphasis placed on 

sampling sediment traps, and on the potential for the pathway to lead to an adjoining surface 

water body with emphasis placed on those drainages leading to surface water bodies. 

 

• Analytical Program 

 - All soil and drainageway sediment samples will be analyzed for lead in the field using XRF field 

screening analysis.  A minimum of 20 percent of these samples (but no fewer than 20 samples) 

will also be analyzed for the MC metals of concern at a fixed-base laboratory.  The samples sent 

to the fixed-base laboratory will be selected to reflect the range of lead concentrations detected in 

the soil at the site using XRF field screening, with the majority having field XRF lead 

concentrations between 250 and 550 mg/kg.  A correlation study (field screening versus fixed-

base laboratory concentrations) may be conducted to support the data interpretation for the 

investigation.  The samples will be analyzed using SW-846 Method 6020A. 

 

 - Four of the samples selected for submittal to the fixed-base laboratory will also undergo analysis 

for pH, TOC, and CEC.  The samples will be biased toward locations demonstrating evidence of 

contamination (visual observations of spent munitions/shot and the results of XRF field 

screening). 

 

 - The two firing line samples will be composite samples analyzed for NG using Appendix A of 

SW-846 Method 8330B and lead using SW-846 Method 6020A at the fixed-base laboratory. 
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SAP Worksheet #11. 4 -- Project Quality Objectives/Systematic Planning Process Statements for 
the Rum Point Skeet Range 

PROBLEM DEFINITION (STEP 1) 

Worksheet 10.4 (Section 10.4.12) contains the Problem Definition for the Rum Point Skeet Range. 

 

IDENTIFY THE GOALS OF THE STUDY (STEP 2) 

The primary goals of this investigation of the Rum Point Skeet Range are as follows: 

 

1. Collect adequate data to delineate the horizontal and vertical extent of soil and drainageway surface 

water and sediment contamination.  If the data collected in the initial round of sampling are adequate, 

stop delineation; otherwise, continue sampling (i.e., “step-out” vertically and/or horizontally as 

necessary). 

 

2. Determine whether MC (specifically antimony, arsenic, lead, copper, tin, zinc, and PAHs) are present 

in study area soil and drainageway surface water and sediment and also NG in the soil in the area of 

the firing lines at concentrations that represent unacceptable human health or ecological risk.  If either 

risk is unacceptable, evaluate the need to proceed to an FS; otherwise, recommend NFA.   

 

3. Determine whether MC (specifically NG, antimony, arsenic, lead, copper, tin, zinc, and PAHs) are 

present in study area soil at concentrations that represent a threat to groundwater quality.  If MC 

concentrations in soil do represent a threat to groundwater quality, recommend an environmental 

investigation of groundwater contamination; otherwise, do not initiate a groundwater investigation on 

the basis of soil contamination levels.  

 

4. Update the CSM using field reconnaissance survey data and initial hazard and risk screening results. 

 

All data collected for this project are expected to be transferable to support the following actions: 

 

1. Update the Navy CTC estimate 
2. Complete the site prioritization protocol 

 

IDENTIFY INFORMATION INPUTS (STEP 3) 

Data required for making the decisions include the following: 
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1. A comprehensive listing of the relevant, medium-specific RBSLs and potential chemical-specific 

ARARs for the MC of concern (specifically antimony, arsenic, lead, copper, tin, zinc, and PAHs).  

Screening levels based on USEPA Region 3 RBCs, the USEPA action level for lead in soil assuming 

a residential land use scenario (400 mg/kg), USEPA SSls, USEPA Region 3 BTAG Sediment 

Screening Benchmarks, USEPA Ecological SSLs, USEPA Region 3 BTAG SSLs, and USEPA 

Region 3 Freshwater Screening Benchmarks. 

 

2. Laboratory analytical data characterizing concentrations of NG, the six MC metals of interest and 

PAHs in soil [surface soil (0 to 1 foot bgs) and subsurface soil (greater than 1 foot bgs), as necessary] 

and drainageway surface water and sediment samples (0 to 6 inches).  Soil, surface water, and 

sediment samples will be analyzed for NG using Appendix A to SW-846 Method 8330B, MC metals 

using SW-846 Method 6020A, and for PAHs using SW-846 Method 8270C.  MC concentrations in 

soil, surface water, and sediment will be compared to site screening levels and background 

concentrations.  These data are necessary to conduct the human health and ecological risk screening 

assessments.  Laboratory quantitation limits for the proposed analytical methods should not exceed 

the aforementioned screening levels and ARARs.  Practical quantitation limits should not exceed risk-

based project action levels (i.e., levels associated with a 1x10-4 cumulative cancer risk level, a 

cumulative hazard index of 1, or the USEPA action level for lead [400 mg/kg]).  Based on knowledge 

of lead concentrations in similar soil, native soil and sediment lead concentrations are expected to be 

less than 50 mg/kg.  Because of this, contaminated areas (e.g., concentrations exceeding 400 mg/kg) 

are expected to be well delineated, with steep lead concentration gradients between clean and 

contaminated areas. 

 

3. Because lead is the primary contaminant and other metals are expected to be collocated with lead, 

lead can be used as a marker for contamination.  For delineation of lead contamination, the use of 

both field and laboratory analyses is anticipated.  This will provide a high degree of spatial coverage 

for relatively low cost.  XRF analysis will be used for lead analysis in the field.  An XRF field action 

level of 300 mg/kg will be used as the discriminator between contaminated and uncontaminated 

locations.  The 300 mg/kg corresponds to the USEPA action level of 400 mg/kg reduced by a 

25 percent margin of error to minimize the potential that contaminated areas go undetected.  The 

margin of error was selected based on recent experiences with field XRF analyses at other small 

arms ranges.   

 

4. Laboratory analytical data characterizing soil and sediment pH, TOC, and CEC characteristics.  

These data are necessary for the evaluation of MC environmental fate and transport. 
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5. Background soil data suitable for site soil-versus-background soil data comparisons for the six metals 

of interest for use in site versus background comparisons.   

 

6. Field identification/classification of soil and sediment types (i.e., lithology).  Worksheet #21 contains 

relevant SOPs. 

 

7. Physical characterization of the major surface water drainage pathways (e.g., number, width, depth, 

physical characteristics of sediment, etc.).  Worksheet #21 contains relevant SOPs. 

 

8. Field investigation specifications (e.g., SOPs for sample collection). 

 

9. QA/QC specifications and the results of QA/QC reviews (e.g., data validation) conducted throughout 

the investigation.  Specifications are provided in Worksheet #’s 19 through 37. 

 

10. Performance criteria (correlation coefficients) for correlation of lead XRF data to fixed-base laboratory 

data for lead.  The correlation coefficient shall be greater than or equal to 0.65 and less than or equal 

to 1.00.  These correlations will be used to translate field XRF values into equivalent laboratory lead 

concentrations.  Correlation analyses are not anticipated to be generated for the five other metals. 

 

Tetra Tech will collect the field samples, conduct the field XRF lead analysis, prepare selected samples 

for the fixed-base laboratory, and prepare the report in which data are interpreted and presented in 

tabular and graphical formats. 

 

Data will become part of the AR for NSF-IH after approval of the report by USEPA Region 3 and the State 

of Maryland. 

 

DEFINE THE BOUNDARIES OF THE STUDY (STEP 4) 

The current site investigation is limited to the evaluation of soil and drainageway surface water/sediment 

at the Rum Point Skeet Range.  An investigation of groundwater underlying the site, and surface water 

and sediment of the adjoining Mattawoman Creek is beyond the scope of this investigation, but may be 

required in the future based, in part, on the outcome of this investigation.  A visual depiction of the range 

is provided on Map 10.4-1.  Establishing the nature and extent of contamination will require that both 

contaminated and non-contaminated soil and drainageway surface water/sediment be sampled (i.e., the 
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perimeter of the impacted area must be established).  The following items address the horizontal and 

vertical boundaries as well as the temporal boundaries for the study: 

 

1. The populations of interest include soil and sediment that may have been contaminated directly by 

site operations or by subsequent migration of contaminants. 

 

2. The initial horizontal study boundary will encompass the area that, based on historical information, is 

most likely to have been impacted by site activities and is shown on Map 10.4-2.  Lateral expansion 

of this horizontal study boundary may be necessary if MC concentrations detected in the samples 

collected along this boundary exceed screening levels (see Step 5, Decision Rules).  The study area 

has the following sub-zones:  

 

• The firing lines.  An area at the firing points where unburned powders and lead from primers 

would have accumulated.  NG may have been deposited from unburned propellant. 

 

• An area downrange of the firing line where clay “target fragments” (i.e., fragments of targets 

actually hit by shotguns) would have accumulated (spent lead shot would also be present in this 

area).  

 

• An area downrange of the target fragments where used/weathered targets (not hit by shotgun 

shells [i.e., missed targets]) would have accumulated; An area downrange of the firing line, the 

target fragments, and the used/weathered target fragments where the greatest concentrations of 

lead shot would accumulate (targets and target fragments are unlikely to be within this area) (see 

Map 10.4-3).   

 

• For purposes of risk assessment, the site may be further divided horizontally if analytical data 

suggest that “hot spot” zones are present at the site. 

 

3. The initial vertical study boundary will be limited to 1 foot bgs because the CSM indicates that 

penetration of soil and sediment by MC is not generally expected to be deeper than this.  Vertical 

expansion of this study boundary may be necessary if MC concentrations detected in the samples 

collected along this boundary exceed screening levels (see Step 5 Decision Rules).  The direct 

contact soil risk screening assessment will be based on concentrations to a maximum depth of 

10 feet bgs.  The exposure unit represented by the exposure point concentration will be the entire 

volume of contaminated soil within the lateral extent of the exposure unit divided as necessary to 
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allow separate evaluations of surface (0 to 1 foot bgs), subsurface soil (1 to 10 feet bgs), or all soil (0 

to 10 feet bgs). 

 

4. The temporal boundary is not a significant consideration in this study because MC concentrations 

(NG, metals, and PAHs) are anticipated to be relatively unchanged (stable) over the course of time 

needed to conduct the environmental investigations. 

 

DEVELOP THE ANALYTIC APPROACH (STEP 5) 

Decision rules for this investigation include the following: 

 

1. If MC concentrations in all soil and drainageway surface water/sediment samples in the initial round 

of sampling are less than screening or background levels, recommend NFA; otherwise, advance to 

Rule 2.    

 

2. If the XRF-measured concentrations of lead in any soil/sediment sample on the perimeter (vertical or 

horizontal) of the sampled area exceeds 300 mg/kg, “step-out” (vertically and/or horizontally) as 

necessary for XRF lead analysis of additional soil/sediment until the results of the XRF analysis are 

less than 300 mg/kg.  Advance to Rule 3.   

 

3. If any of the fixed-base laboratory concentrations for NG, antimony, arsenic, lead, copper, tin, zinc, or 

PAHs in the initial round perimeter soil/sediment samples exceed screening and background levels, 

use professional judgment to determine the degree to which “step-out” samples (vertical or horizontal) 

are necessary to define the vertical and/or horizontal extent of contamination in perimeter soil or 

drainageway sediment.  Factors considered will include the specific contaminants, the magnitude of 

the exceedance, their spatial distribution and the overall risk level.  If step-out samples are deemed 

necessary by the Project Team, collect as necessary during a follow-up RI and then advance to Rules 

4, 5, and 6; otherwise, advance to Rules 4, 5, and 6. 

 

4. If MC concentrations in the receptor exposure units defined for soil, surface water, or drainageway 

sediment represent unacceptable human health risk, proceed to an FS; otherwise, recommend NFA 

from a human health perspective.  Unacceptable human health risk will be generally defined as 

cancer risk estimates exceeding 1E-04, non-cancer risk estimates (i.e., hazard indices) exceeding 1 

(on a target-organ specific basis), or receptor blood-lead levels that exceed the current USEPA 

benchmark (i.e., a receptor shall have no more than a 5 percent probability of a blood-lead levels 

exceeding 10 µg/dL).   
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5. For ecological risk assessments, maximum detected MC concentrations in surface soil, surface 

water, and sediment will be compared to screening concentrations to determine if a contaminant is a 

COPC.  Average concentrations (arithmetic means) of surface soil data or surface water/sediment 

data will be used in food-chain modeling.  If risks for defined receptor exposure units are determined 

to be “unacceptable” based on an evaluation of several lines of evidence (e.g., number of 

exceedances of screening criteria, magnitude of the exceedances of screening criteria, spatial 

distribution of data, home range, background concentrations, etc.), the project team will determine the 

need to conduct a BERA or consider the potential risks with respect to remedial actions.  Any BERA 

would be conducted as part of a future RI.  

 

6. If MC concentrations in any soil sample exceed both background levels and USEPA SSLs for 

groundwater protection, recommend an evaluation of the need for an investigation of groundwater 

contamination; otherwise, do not recommend evaluating the need for a groundwater investigation be 

initiated on the basis of soil/sediment concentrations. 

 

Note: 

A) MC are defined specifically for this site as NG, antimony, arsenic, lead, copper, tin, zinc, and PAHs. 

 

B) Screening levels for the investigation: Screening levels based on USEPA Region 3 RBCs, the 

USEPA action level for lead in soil assuming a residential land use scenario (400 mg/kg), USEPA 

SSLs, USEPA Region 3 BTAG Sediment Screening Benchmarks, USEPA Ecological SSLs, USEPA 

Region 3 BTAG SSLs, and USEPA Region 3 Freshwater Screening Benchmarks 

 

C) Evaluation criteria for “stepping out” based on fixed-base laboratory data:  Ideally, and in most cases, 

“step-out” samples should be collected until perimeter sample concentrations are less than screening 

or background concentrations.  However, professional judgment should be used to determine if such 

samples are needed in all cases.  Professional judgment considerations include: 

 

• The degree to which MC concentrations exceed screening or background levels.  The need to 

collect additional samples should be carefully considered when results, for example, are within 

5 percent of screening or background levels.  The need to collect additional data will increase 

with increased number of exceedances and increased contaminant concentrations. 
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• The degree to which further delineation can be more efficiently and economically collected as part 

of follow-up RI/FS investigations (i.e., the additional sampling is unlikely to impact the decision to 

take or not take some type of remedial action but may be necessary to define the limits of the 

action). 

 

• Considerations of the impact of risk estimations if some contaminant concentrations are not 

completely delineated. 

 

D) The results of the initial round of sampling and any professional judgments made regarding the need 

for “step-out” samples will be reviewed with the project team. 

 

E) Define “generally”: The NCP discusses a generally acceptable risk range of 1x10-4 to 1x10-6.  

However, based on guidance presented in USEPA RAGS Part D, risks slightly greater than 1x10-4, 

may be considered acceptable (i.e., protective) if justified based on site-specific conditions including 

any uncertainties about the nature and extent of contamination and associated risks (USEPA, 

December 2001). 

 

F) A BERA (and the collection of data to support such an assessment) is beyond the scope of this 

investigation and would require development of a “follow-up” UFP-SAP and associated decision rules. 

 

SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA (STEP 6) 

The VSP software tool was used to determine the number of soil samples necessary assuming that lead 

was the primary contaminant of concern.  The following key assumptions and performance/acceptance 

criteria were used to determine the number of soil samples: 

 

• For purposes of statistical analysis, the “null hypothesis” is that the site was “dirty” (i.e., the mean lead 

concentration at the site exceeds the action level selected for statistical analysis). 

 

• S (Sigma) = the estimated standard deviations for areas assumed to be relatively uncontaminated 

(clean), contaminated (dirty), and the transition zone were set at 100 mg/kg, 8,330 mg/kg, and 

830 mg/kg, respectively.  

 

• Delta = the width of the gray region, which was set equal to 150 for clean areas, 14,600 for 

contaminated areas, 1,600 for the transition zone.  
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• Alpha = the tolerance for concluding that the site is “clean” when the site is actually “dirty”.  If an 

incorrect decision was to be made, the team prefers to incorrectly take action to remediate a clean 

site rather than to fail to take action at a dirty site.  Making an incorrect decision becomes less 

tolerable as the site becomes increasingly contaminated or increasingly clean relative to the action 

level.  Therefore, at a true mean concentration infinitesimally greater than the action level, the 

consequence of a decision error is not as great as, for example, if the true mean concentration was 

two times the action level.  The tolerance for incorrectly concluding that the site mean is less than two 

times the action level when the true mean is greater than the action level was set at 15 percent. 

 

• Beta = the tolerance for concluding that the site is “dirty” when the site is actually “clean” was also 

established considering the tolerance for incorrectly concluding that the site mean is greater than the 

action level when it is actually infinitesimally less than 0.9 times the action level was set to 25 percent.  

This Beta value is greater than the Alpha value because there is more tolerance for this type of error 

than for the error of not taking action when a site is dirty.    

 

• The LBGR presented in terms of a percentage of the action level:  90 percent. 

 

• The action level of 400 mg/kg for lead which was selected for statistical analysis. 

 

The results of the statistical analysis presented in Appendix D are that a minimum of five soil samples 

should be collected across each of the designated areas to be sampled and for which a decision must be 

made.  The sampling design presented in Step 7 is based on this recommended number of samples and 

samples necessary to determine the boundaries of contamination and potential remedial areas.  All new 

analytical data collected per the Step 7 sampling design should meet the QA criteria established in 

Worksheet #’s 19 through 37 and the prescribed detection limit requirements for the MC constituents of 

concern. 

 

DEVELOP THE PLAN FOR OBTAINING DATA (STEP 7) 

The proposed SI field data collection program for the Rum Point Skeet Range is presented, to a large 

extent, on Map 17-4.  The program assumes, based on the CSM, that the following potential depositional 

areas exist downrange of the firing line and to a lesser extent at the firing lines: 
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• An area at the firing lines where unburned powders and lead from primers would have accumulated. 

 

• An area where clay “target fragments” (i.e., fragments of targets actually hit by shotguns) would have 

accumulated (spent lead shot would also be present in this area). 

 

• An area where used/weathered targets (not hit by shotgun shells [i.e., missed targets]) would have 

accumulated. 

 

• An area where the greatest concentrations of lead shot would accumulate (targets and target 

fragments are unlikely to be within this area). 

 

The zone of maximum shot accumulation for the Rum Point Skeet Range is presumed to occur near the 

tree line at the range.  As noted in Step 4, the horizontal and vertical boundaries of the soil/sediment 

drainageway areas to be sampled will encompass all areas significantly impacted by site activities. 

  

The sampling design consists of samples spaced along transect lines extending from the shooters’ 

positions to the maximum shot fall line to ensure that the decision units are well represented spatially.  

The heavy tree line encompassing the entire range shot fall out area would have significantly reduced the 

maximum distance of the lead shot and targets.  Contamination may also be present at the firing lines.  A 

site walk-over will be conducted by the FOL to identify any obvious areas of fragment/lead shot 

accumulation.  The MC sampling and analytical program for soil and drainageway sediment samples is as 

follows: 

 

• Soil 

 - Eighty-one surface soil samples (0 to 1 foot bgs) will be initially collected from the transect lines 

established in the area to be sampled as shown on Map 17-4.  Additionally, a site “walk over” will 

be conducted by the FOL to identify any obvious areas of fragment/lead shot accumulation.  

Additional discretionary surface soil samples may be collected based on visual observation of 

accumulated fragments or shot in the area to be sampled.  Emphasis will be placed on collecting 

samples required to delineate contaminated areas.  Additional “step-out” samples will also be 

collected at the boundaries of the area to be sampled if lead concentrations greater than the field 

action level of 300 mg/kg are detected based on the results of the XRF field screening analysis of 

the initial surface soil samples.   
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 - Subsurface soil samples (starting at 1 foot bgs) will also be collected at all surface soil locations 

but will only be subject to field XRF analysis if their respective surface soil sample lead 

concentrations exceed 300 mg/kg.  If the subsurface sample XRF lead concentration also 

exceeds 300 mg/kg, additional subsurface soil samples will then be collected vertically in 1-foot 

intervals until lead concentrations in subsurface soil do not exceed 300 mg/kg or until collection of 

samples via a hand auger becomes impractical. 

 

 - Two composite surface soil samples will be collected, one from the area at the left firing point, 

and one from the area at the right firing point, for NG and lead analysis using hand augers. 

 

• Drainageway Surface Water/Sediment 

 - Prior to sampling, a site “walk over” will be conducted by the FOL to identify any obvious surface 

water drainage pathways potentially leading to adjoining surface water bodies (e.g., the adjoining 

wetlands and Mattawoman Creek.)  Discretionary drainageway surface water/sediment samples 

will be collected from along these pathways.  Locations will be targeted for sampling based on 

proximity to surface soil locations with elevated lead concentrations, on the accumulation of 

sediment along the pathway with emphasis placed on sampling sediment traps, and on the 

potential for the pathway to lead to a surface water body such as the wetlands of Mattawoman 

Creek. 

 

• Analytical Program 

 - All soil and sediment samples will be analyzed for lead using XRF field screening analysis.  A 

minimum of 20 percent of these samples (but no fewer than 20 samples) will also be analyzed for 

the MC metals of concern at a fixed-base laboratory.  The samples sent to the fixed-base 

laboratory will be selected to reflect the range of lead concentrations detected in the soil/sediment 

at the site using XRF field screening, with the majority having field XRF lead concentrations 

between 250 and 550 mg/kg.  A correlation study (field screening versus fixed-base laboratory 

concentrations) may be conducted to support data interpretation for the investigation.  The 

samples will be analyzed for metals using SW-846 Method 6020A. 

 

 - Sediment and soil samples collected along the transect lines in the downrange area potentially 

contaminated with spent targets and target fragments (and selected for MC metals analysis at a 

fixed-base laboratory) and any discretionary samples collected from those areas will also be 

analyzed for PAHs.  The samples will be analyzed for metals using SW-846 Method 6020A and 

for PAHs using SW-846 Method 8270C. 
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 - Four of the samples selected for submittal to the fixed-base laboratory will also undergo analysis 

for pH, TOC, and CEC.  The samples will be biased toward locations with evidence of 

contamination (visual observations of fragments/shot and the results of field screening). 

 

 - The two firing line samples will be composite samples analyzed for NG using Appendix A of 

SW-846 Method 8330B and lead using SW-846 Method 6020A at the fixed-base laboratory. 
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SAP Worksheet #11.5 -- Project Quality Objectives/Systematic Planning Process Statements for 
the Small Arms (Pistol) Range 

PROBLEM DEFINITION (STEP 1) 

Worksheet 10.5 (Section 10.5.12) contains the Problem Definition for the Small Arms (Pistol) Range. 

 

IDENTIFY THE GOALS OF THE STUDY (STEP 2) 

The primary goals of this investigation of the Small Arms (Pistol) Range are as follows: 

 

1. Collect adequate data to delineate the horizontal and vertical extent of soil and drainageway/creek 

sediment contamination.  If the data collected in the initial round of sampling is adequate, stop 

delineation; otherwise, continue sampling (i.e., “step-out” vertically and/or horizontally as necessary). 

 

2. Determine whether MC (specifically antimony, arsenic, lead, copper, tin, and zinc) are present in 

study area soil and drainageway/creek sediment and also if NG and lead are present in the soil in the 

area of the firing lines at concentrations that represent unacceptable human health or ecological risk.  

If either of these risks are unacceptable, evaluate the need to proceed to an FS; otherwise, 

recommend NFA.   

 

3. Determine whether MC (specifically NG, antimony, arsenic, lead, copper, tin, and zinc) are present in 

study area soil at concentrations that represent a threat to groundwater quality.  If MC concentrations 

in soil do represent a threat to groundwater quality, recommend an environmental investigation of 

groundwater contamination; otherwise, do not initiate a groundwater investigation on the basis of soil 

contamination levels.  

 

4. Update the CSM using field reconnaissance survey data and initial hazard and risk screening results.  

 

All data collected for this project are expected to be transferable to support the following actions: 

 

1. Update the Navy CTC estimate 

2. Complete the site prioritization protocol 

 

IDENTIFY INFORMATION INPUTS (STEP 3) 

Data required for making the decisions which include the following: 
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1. A comprehensive listing of the relevant, medium-specific RSBLs and potential chemical-specific 

ARARs for the MC of concern (specifically antimony, arsenic, lead, copper, tin, and zinc).  (Screening 

levels based on USEPA Region 3 RBCs, the USEPA action level for lead in soil assuming a 

residential land use scenario (400 mg/kg), USEPA SSLs, USEPA Region 3 BTAG Sediment 

Screening Benchmarks, USEPA Ecological SSLs, USEPA Region 3 BTAG SSLs, and USEPA 

Region 3 Freshwater Screening Benchmarks. 

 

2. Laboratory analytical data characterizing concentrations of NG and the six MC metals of concern in 

soil [surface soil (0 to 1 foot bgs) and subsurface soil (greater than 1 foot bgs), as necessary] and 

drainageway/creek sediment samples (0 to 6 inches bgs).  Soil and sediment samples will be 

analyzed for NG using Appendix A of SW-846 Method 8330B and MC metals using SW-846 Method 

6020A.  MC concentrations in soil and sediment will be compared to site screening levels and 

background concentrations.  These data are necessary to conduct the human health and ecological 

risk screening assessments.  Laboratory quantitation limits for the proposed analytical methods 

should not exceed the aforementioned screening levels and ARARs.  Practical quantitation limits 

should not exceed risk-based project action levels (i.e., levels associated with a 1x10-4 cumulative 

cancer risk level, a cumulative hazard index of 1, or the USEPA action level for lead [400 mg/kg]).  

Based on knowledge of lead concentrations in similar soils, native soil and sediment lead 

concentrations are expected to be less than 50 mg/kg.  Because of this, contaminated areas (e.g., 

with concentrations exceeding 400 mg/kg) are expected to be well delineated, with steep lead 

concentration gradients between clean and contaminated areas. 

 

3. Because lead is the primary contaminant and other metals are expected to be collocated with lead, 

lead can be used as a marker for contamination.  For delineation of lead contamination, the use of 

both field and laboratory analyses is anticipated.  This will provide a high degree of spatial coverage 

for relatively low cost.  XRF analysis will be used for lead analysis in the field.  An XRF field action 

level of 300 mg/kg will be used as the discriminator between contaminated and uncontaminated 

locations.  The 300 mg/kg corresponds to the USEPA action level of 400 mg/kg reduced by a 

25 percent margin of error to minimize the potential that contaminated areas go undetected.  The 

margin of error was selected based on recent experiences with field XRF analyses at other small 

arms ranges. 

 

4. Laboratory analytical data characterizing soil and sediment pH, TOC, and CEC characteristics.  

These data are necessary for the evaluation of MC environmental fate and transport. 
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5. Background soil data suitable for site soil-versus-background soil data comparisons for the six metals 

of interest for use in site versus background comparisons.   

 

6. Field identification/classification of soil and sediment types (i.e., lithology and USCS soil classification 

for grain size, color, plasticity, etc.).  Worksheet #21 provides relevant SOPs. 

 

7. Physical characterization of the major surface water drainage pathways (e.g., number, width, depth, 

physical characteristics of sediment, etc.).  Worksheet #21 provides relevant SOPs. 

 

8. Field investigation specifications (e.g., SOPs for sample collection). 

 

9. QA/QC specifications and the results of the QA/QC reviews (e.g., data validation) conducted 

throughout the investigation.  Specifications are provided in Worksheet #’s 19 through 37. 

 

10. Performance criteria (correlation coefficients) for correlation of the lead XRF data to fixed-base 

laboratory data for lead.  The correlation coefficient shall be greater than or equal to 0.65 and less 

than or equal to 1.00.  These correlations will be used to translate field XRF values into equivalent 

laboratory lead concentrations.  Correlation analyses are not anticipated to be generated for the five 

other metals. 

 

Tetra Tech will collect the field samples, conduct the field XRF lead analysis, prepare selected samples 

for the fixed-base laboratory, and prepare the report in which data are interpreted and presented in 

tabular and graphical formats. 

 

Data will become part of the AR for NSF-IH after approval of the report by USEPA Region 3 and the State 

of Maryland. 

 

DEFINE THE BOUNDARIES OF THE STUDY (STEP 4) 

The current site investigation is limited to the evaluation of soil and drainageway sediment at the Small 

Arms (Pistol) Range.  An investigation of groundwater underlying the site and the surface water of 

adjoining surface water bodies is beyond the scope of this investigation but may be required in the future 

based, in part, on the outcome of this investigation.  A visual depiction of the range is provided on Map 

10.5-1.  Establishing the nature and extent of contamination will require that both contaminated and non-

contaminated soil and drainageway sediment be sampled (i.e., the perimeter of the impacted area must 
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be established).  The following items address the horizontal and vertical boundaries as well as the 

temporal boundaries for the study: 

 

1. The populations of interest include those soil and sediment that may have been contaminated directly 

by site operations or by subsequent migration of contaminants. 

 

2. The initial horizontal study boundary will encompass the area that, based on historical information, is 

most likely impacted by site activities (the earthen embankment) and is shown on Map 10.5-2.  

Lateral expansion of this horizontal study boundary may be necessary if MC concentrations detected 

in the samples collected along this boundary exceed screening levels (see Step 5, Decision Rules).  

The following sub-zones are within the study boundary: 

 

• The firing lines:  An area at the firing points where unburned powders and lead from primers 

would have accumulated.  NG may have been deposited from unburned propellant. 

 

• The range floor immediately in front of the hillside which may be contaminated with stray bullet 

fragments.  Contamination in this area is anticipated to be marginal compared to the primary 

impact areas. 

 

• The primary impact berm (i.e., the hillside embankment).  Bullets that were shot below the range 

targets would likely to have been dispersed in the lower sections of the embankment, closer to 

the toe of the embankment (i.e., a dispersed metal impact zone) (see Map 10.5-2).   

 

• For purposes of risk assessment, the site may be further divided horizontally if the analytical data 

suggest that a distinct “hot spot” zone(s) is present at the site and these “hot spots” are large 

enough to define an exposure unit for a receptor. 

 

3. The initial vertical study boundary will be limited to 1 foot bgs, except in the area where sloughed soil 

is present, because the CSM indicates that penetration of soil sediment by MC is not generally 

expected to be deeper than this.  In the area where sloughed soil is present, samples will be collected 

to 10 feet bgs by DPT.  Vertical expansion of this study boundary may be necessary if MC 

concentrations detected in the samples collected along this boundary exceed screening levels or 

background (see Step 5, Decision Rules).  The direct contact soil risk screening assessment will be 

based on concentrations to a maximum depth of 10 feet bgs.  The exposure unit represented by the 

exposure point concentration will be the entire volume of contaminated soil within the lateral extent of 
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the exposure unit divided as necessary to allow separate  evaluations of surface (0 to 1 foot bgs), 

subsurface soil (1 to 10 feet bgs) or all soil (0 to 10 feet bgs). 

 

4. The temporal boundary is not a significant consideration in this study because MC concentrations 

(NG and metals) are anticipated to be relatively unchanged (stable) over the course of time needed to 

conduct the environmental investigations and into the foreseeable future. 

 

DEVELOP THE ANALYTIC APPROACH (STEP 5) 

The decision rules for this investigation are as follows: 

 

1. If MC concentrations in all soil and drainageway sediment samples in the initial round of sampling are 

less than screening or background levels, recommend NFA; otherwise, advance to Rule 2.    

 

2. If the XRF-measured concentrations of lead in any sample on the perimeter (vertical or horizontal) of 

the sampled area exceeds 300 mg/kg, then “step-out” (vertically and/or horizontally) as necessary for 

XRF lead analysis of additional soil until the results of the XRF analysis are less than 300 mg/kg.  

Advance to Rule 3. 

 

3. If any of the fixed-base laboratory concentrations for NG, antimony, arsenic, lead, copper, tin, and 

zinc in the initial round perimeter samples exceed screening and background levels, use professional 

judgment to determine the degree to which “step-out” samples (vertical or horizontal) are necessary 

to define the vertical and/or horizontal extent of contamination in perimeter soil or drainageway 

sediment.  Factors considered will include the specific contaminant, the magnitude of the 

exceedance, their spatial distribution, and the overall risk level.  If “step-out” samples are deemed 

necessary, collect samples as necessary as part of a follow-up RI and then advance to Rules 4, 5, 

and 6; otherwise, advance to Rules 4, 5, and 6. 

 

4. If MC concentrations in the receptor exposure units defined for soil or drainageway sediment 

represent “unacceptable human health risk” proceed to an FS; otherwise, recommend NFA from a 

human health perspective.  “Unacceptable human health risk” will be generally defined as cancer risk 

estimates exceeding 1E-04, non-cancer risk estimates (i.e., hazard indices) exceeding 1 (on a target-

organ specific basis), or receptor blood-lead levels that exceed the current USEPA benchmark (i.e., a 

receptor shall have no more than a 5 percent probability of a blood-lead level exceeding 10 µg/dL).   
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5. For ecological risk assessments, maximum detected MC concentrations in surface soil and sediment 

will be compared to screening concentrations to determine if a contaminant is a COPC.  Average 

concentrations (arithmetic means) of surface soil data or sediment data will be used in food-chain 

modeling.  If risks for defined receptor exposure units are determined to be “unacceptable” based on 

an evaluation of several lines of evidence (e.g., number of exceedances of screening criteria, 

magnitude of the exceedances of screening criteria, spatial distribution of data, home range, 

background concentrations, etc.), the project team will determine the need to conduct a BERA or 

consider the potential risks with respect to remedial actions.  Any BERA would be conducted as part 

of a future RI.  

 

6. If MC concentrations in any soil sample exceed both background levels and USEPA SSLs for 

groundwater protection, recommend an evaluation of the need for an investigation of groundwater 

contamination; otherwise, do not recommend evaluating the need for a groundwater investigation be 

initiated on the basis of soil/sediment concentrations. 

 

Note: 

A) MC are defined specifically for this site as NG, antimony, arsenic, lead, copper, tin, and zinc. 

 

B) Screening levels for the investigation: Screening levels based on USEPA Region 3 RBCs, the 

USEPA action level for lead in soil assuming a residential land use scenario (400 mg/kg), USEPA 

SSLs, USEPA Region 3 BTAG Sediment Screening Benchmarks, USEPA Ecological SSLs, USEPA 

Region 3 BTAG SSLs, and USEPA Region 3 Freshwater Screening Benchmarks. 

 

C) Evaluation criteria for “stepping out” based on fixed-base laboratory data are as follows:  Ideally, and 

in most cases, “step-out” samples should be collected until perimeter sample concentrations are less 

than screening or background concentrations.  However, professional judgment should be used to 

determine if such samples are needed in all cases.  Professional judgment considerations include: 

 

• The degree to which MC concentrations exceed screening or background levels.  The need to 

collect additional samples should be carefully considered when results, for example, are within 

5 percent of screening or background levels.  The need to collect additional samples will increase 

with increased number of exceedances and increased contaminant concentrations. 

 

• The degree to which further delineation can be more efficiently and economically collected as part 

of follow-up RI/FS investigations (i.e., the additional sampling is unlikely to impact the decision to 
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take or not take some type of remedial action but may be necessary to define the limits of the 

action.) 

 

• Considerations of the impact of risk estimations if some contaminant concentrations are not 

completely delineated. 

 

D) The results of the initial round of sampling and any professional judgments made regarding the need 

for “step-out” samples will be reviewed with the project team. 

 

E) Define “generally”:  The NCP discusses a generally acceptable risk range of 1x10-4 to 1x10-6.  

However, based on guidance presented in USEPA RAGS Part D, risks slightly greater than 1x10-4 

may be considered acceptable (i.e., protective) if justified based on site-specific conditions including 

any uncertainties about the nature and extent of contamination and associated risks (USEPA, 

December 2001). 

 

F) A BERA (and the collection of data to support such an assessment) is beyond the scope of this 

investigation and would require development of a “follow-up” UFP-SAP and associated decision rules. 

 

SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA (STEP 6) 

The VSP software tool was used to determine the number of soil samples necessary assuming that lead 

was the primary contaminant of concern.  Based on the VSP output, the following key assumptions and 

performance/acceptance criteria were used to determine the number of soil samples: 

 

• For purposes of statistical analysis, the “null hypothesis” is that the site was “dirty” (i.e., the mean lead 

concentration at the site exceeds the action level selected for statistical analysis). 

 

• S (Sigma) = the estimated standard deviations for areas assumed to be relatively uncontaminated 

(clean), contaminated (dirty), and the transition zone were set at 100 mg/kg, 8,330 mg/kg, and 

830 mg/kg, respectively.  

 

• Delta = the width of the gray region, which was set equal to 150 for clean areas, 14,600 for 

contaminated areas, 1,600 for the transition zone.  

 

• Alpha = the tolerance for concluding that the site is “clean” when the site is actually “dirty”.  If an 

incorrect decision was to be made, the team prefers to incorrectly take action to remediate a clean 
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site rather than to fail to take action at a dirty site.  Making an incorrect decision becomes less 

tolerable as the site becomes increasingly contaminated or increasingly clean relative to the action 

level.  Therefore, at a true mean concentration infinitesimally greater than the action level, the 

consequence of a decision error is not as great as, for example, if the true mean concentration was 

two times the action level.  The tolerance for incorrectly concluding that the site mean is less than two 

times the action level when the true mean is greater than the action level was set at 15 percent. 

 

• Beta = the tolerance for concluding that the site is “dirty” when the site is actually “clean” was also 

established considering the tolerance for incorrectly concluding that the site mean is greater than the 

action level when it is actually infinitesimally less than 0.9 times the action level was set to 25 percent.  

This Beta value is greater than the Alpha value because there is more tolerance for this type of error 

than for the error of not taking action when a site is dirty.    

 

• The LBGR presented in terms of a percentage of the action level:  90 percent. 

 

• The action level of 400 mg/kg for lead which was selected for statistical analysis. 

 

The results of the statistical analysis presented in Appendix D are that a minimum of five soil samples 

should be collected across each of the designated area(s) to be sampled and for which a decision must 

be made.  The sampling design presented in Step 7 is based on this recommended number of samples 

and samples necessary to determine the boundaries of contamination and potential remedial areas.  All 

new analytical data collected per the Step 7 sampling design should meet the QA criteria established in 

Worksheet #’s 19 through 37 and the prescribed detection limit requirements for the MC constituents of 

concern. 

 

DEVELOP THE PLAN FOR OBTAINING DATA (STEP 7) 

The proposed SI field data collection program for the Small Arms (Pistol) Range area is presented, to a 

large extent, on Map 17-5.  The program assumes, based on the CSM, that the following potential 

depositional areas exist downrange of the firing line and to a lesser extent at the firing lines: 

 

• An area at the firing lines where unburned powders and lead from primers would have accumulated. 

 

• The range floor immediately in front of the sloughed soil from the hillside, which may be contaminated 

with stray bullet fragments.  Contamination in this area is anticipated to be marginal compared to the 

primary impact areas.  
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• The primary impact berm (i.e., the embankment).  Bullets that were shot below the range targets 

would likely be dispersed in the lower sections of the embankment, closer to the toe of the 

embankment (i.e., a dispersed metal impact zone).  Bullets that successfully hit the targets most likely 

would continue through the targets and primarily strike a sub-area of the embankment (i.e., a 

concentrated metal impact zone.) (see Map 10.5-2). 

 

Range fire that overshoot targets would have impacted the soil above and behind the targets.  However, it 

is assumed that most of the spent munitions would most likely have fallen in the area of the impact berm.  

As noted in Step 4, the horizontal and vertical boundaries of the soil/sediment drainageway areas to be 

sampled will encompass all areas significantly impacted by site activities.   

 

The sampling design consists of samples spaced along transect lines extending the length of the hillside 

that falls within the range area to ensure that the decision units are well represented spatially.  

Contamination may also be present at the firing lines.  A site walk-over will be conducted by the FOL to 

identify any obvious areas of fragmented/lead shot accumulation.  The MC sampling and analytical 

program for soil and drainageway sediment samples is as follows: 

 

• Soil 

 - Twenty-one soil samples will be collected from seven locations at three depths using DPT at the 

base of the hillside where the sloughed material from the hillside has accumulated.  Seven 

surface soil samples will be collected from 0 to 1 foot bgs from the face of the hillside from 5 to 

6 feet above ground surface.  Six surface soil samples will be collected along a transect line 

directly in front of the sloughed soil, with at least one sample extending beyond each end of the 

sloughed soil.  All sample locations are shown on Map 17-5.  Additional discretionary surface soil 

samples may be collected based on visual observation of accumulated spent munitions in the 

area to be sampled.  Emphasis will be placed on collecting samples required to delineate 

contaminated areas.  Additional “step-out” samples will also be collected at the boundaries of the 

area(s) to be sampled if lead concentrations greater than the field action level of 300 mg/kg are 

detected based on the results of the XRF field screening analysis of the initial surface soil 

samples.  Surface soil samples will be collected using hand augers, and subsurface samples 

within the sloughed area of the hillside will be collected using DPT. 

 

 - Subsurface soil samples (starting at 1 foot bgs) will also be collected at all surface soil locations 

along the other two transect lines not in the sloughed soil, but will only be subject to field XRF 

analysis if their respective surface soil sample lead concentrations exceed 300 mg/kg.  If the 
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subsurface sample XRF concentration also exceeds 300 mg/kg, additional subsurface soil 

samples will be collected in 1-foot intervals until lead concentrations in the subsurface soil do not 

exceed 300 mg/kg or until collection of samples via a hand auger becomes impractical. 

 

 - Three composite surface soil samples will be collected from areas of each of the three firing lines 

for NG and lead analysis using hand augers. 

 

• Drainageway Sediment 

 - Prior to sampling, a site “walk over” will be conducted by the FOL to identify any obvious surface 

water drainage pathways potentially leading to adjoining surface water bodies.  Discretionary 

drainageway sediment samples will be collected from each of these pathways.  Locations will be 

targeted for sampling based on proximity to surface soil locations with elevated lead 

concentrations, on the accumulation of sediment along the pathway with emphasis placed on 

sampling sediment traps, and on the potential for the pathway to lead to an adjoining surface 

water body with emphasis placed on those drainages leading to surface water bodies. 

 

• Analytical Program 

 - All soil and drainageway sediment samples will be analyzed for lead using XRF field screening 

analysis.  A minimum of 20 percent of these samples (but no fewer than 20 samples) will also be 

analyzed for the MC metals of concern at a fixed-base laboratory.  The samples sent to the fixed-

base laboratory will be selected to reflect the range of lead concentrations detected in soil at the 

site using XRF field screening, with the majority having field XRF lead concentrations between 

250 and 550 mg/kg.  A correlation study (field screening versus fixed-base laboratory 

concentrations) may be conducted to support data interpretation for the investigation.  The 

samples will be analyzed for metals using SW-846 Method 6020A. 

 

 - Four of the samples selected for submittal to the fixed-base laboratory will also undergo analysis 

for pH, TOC, and CEC.  The samples will be biased toward locations with evidence of 

contamination (visual observations of spent munitions/shot and the results of XRF field 

screening). 

 

 - The three firing line samples will be composite samples analyzed for NG using Appendix A of 

SW-846 Method 8330B and lead using SW-846 Method 6020A at the fixed-base laboratory. 
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SAP Worksheet #12.1 -- Measurement Performance Criteria Table Field Quality Control Sample - All Fractions 

 

QC Sample Analytical Group Frequency 
Data Quality Indicators 

(DQIs) 
Measurement 

Performance Criteria 

QC Sample 
Assesses Error for 

Sampling (S), 
Analytical (A) or 

both (S&A) 
Field Blank All Fractions One per source water Bias/Contamination Detections ≤ QL S&A 

Equipment Rinsate Blanks All Fractions One per 20 field 
samples per matrix per 
sampling equipment 

Bias/Contamination Detections ≤ QL S&A 

Field Duplicate All Fractions One per 10 field 
samples collected 

Precision Aqueous samples Relative 
Percent Difference (RPD) of 30; 
Solid samples RPD of 50 

S 

Cooler Temperature Blank All Fractions One per cooler Accuracy / Representativeness Between 2 and 6 ° C S&A 

 
Miscellaneous parameters (pH, TOC, CEC) are being collected and do not require any field quality control samples except a cooler blank. 
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SAP Worksheet #12.2 -- Measurement Performance Criteria Table – Soil/Sediment Field Analyses – Lead via Field-Portable X-Ray 
Fluorescence 
 

QC Sample Analytical Group Frequency 
Data Quality Indicators 

(DQIs) 
Measurement 

Performance Criteria 

QC Sample 
Assesses Error 

for Sampling (S), 
Analytical (A) or 

both (S&A) 
Energy Calibration Checks Lead Per manufacturer 

recommendations 
Accuracy/Precision Per manufacturer 

recommendations 
A 

Instrument blank Lead One per 20 samples Bias and Contamination Detections less than reporting 
level 

A 

Method blank Lead One per 20 samples Bias and Contamination Detections less than reporting 
level 

A 

Duplicate Analysis Lead One per 20 field samples 
per matrix or once per 
day, whichever is more 

frequent. 

Precision < 50% RPD S&A 

Field Duplicate Lead One per 20 field samples 
per matrix or once per 
day, whichever is more 

frequent. 

Precision < 50% RPD S&A 

Data Completeness check Lead Calculated for the data 
set 

Data Completeness ≥ 95% Overall S&A 

Comparability and Sensitivity 
Check 

Lead Each compound Sensitivity Quantitation limits less than the 
screening levels and ARARs 
used to determine the Project 
Quantitation Limits listed in 

Worksheet #15. 

S&A 
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SAP Worksheet #13 -- Secondary Data Criteria and Limitations Table 
(UFP-QAPP Manual Section 2.7) 

 

Secondary Data 

 
Data Source 

(originating organization, report    

title and date) 

Data Generator(s) 

(originating organization, data types, 

data generation / collection dates) 

How Data Will Be 
Used 

Limitations on Data Use 

Site histories, initial 

CSM 

PA Report  

September 2005 

Malcolm Pirnie  

September 2005 

Basis for UFP-SAP 

site histories and 

CSMs 

NA 

 

The information in the PA Report was used as the basis for this UFP-SAP.  In general, site histories and initial CSMs were used.  Modifications 

were made to the Marine Rifle Range and the Roach Road Rifle Range as described below. 

 

Marine Rifle Range 

The hillside east of the target berms was added as an impact area for investigation.  Bullets passing through, over, or by would have impacted this 

hillside. 

 

Roach Road Rifle Range 

Based on site-walks by Tetra Tech personnel, it was determined the initial layout of the range did not fit the topography of the area.  The location 

of the range was modified slightly, so the face of the hillside would be the backdrop to the target berms.  The modification can be seen on 

Map 10.3-1. 

 

010801/P (WS #13)  CTO 423 



NSF Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date:  April 2009 

Worksheet #14 
Page 202 of 298 

 
SAP Worksheet #14 -- Summary of Project Tasks 
(UFP-QAPP Manual Section 2.8.1)   

The Small Arms Range Site Investigation project activities consist of the following tasks:   

 

• Field tasks, including: 

 - Mobilization/demobilization and Utility Clearance  

 - Drilling and soil sample collection  

 - Sediment and surface water sampling 

 - Quality control samples  

 - Field Instrument calibration 

 - Decontamination 

 - IDW removal and disposal 

 - Global Positioning System 

 - XRF lead analysis of soil 

• Analytical Tasks 

• Data Management 

• Assessment and Oversight 

• Data Review 

• Project Report 

 

These tasks are summarized below. The standard operating procedures (SOPs) and field documents 

referenced below and in other worksheets are included in Appendices A and B, respectively. 

 

Field Tasks 

• Mobilization/Demobilization:  Mobilization/demobilization activities include: field equipment 

procurement and transport to the work site, subcontractor procurement and coordination, utility 

awareness and clearance, location and setup of areas for decontamination and waste storage, 

acquisition of vehicles, and establishment of an on-site staging area. 
 

Equipment requirements will be finalized by the FOL following the acceptance of the UFP-SAP.  The 

FOL will review the scope of work and assemble equipment (e.g., vehicles and sampling, personal 

protection, and decontamination equipment) to implement and complete the field investigations.  This 

list will be reviewed by the project team and the PM.  The FOL will be responsible for receiving and 

unpacking the equipment and ensuring that all equipment is operable and calibrated.  The FOL will be 

responsible for tracking equipment used in the field.  Analytical laboratory services have been 
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subcontracted and the FOL will be responsible for coordinating associated field activities.  The Tetra 

Tech QAO will be responsible for coordinating the analytical services, and the acquisition and delivery 

of sample containers to the site. 

 

During mobilization, the FOL will review the roles and responsibilities of each field team member and 

review the requirements of the various field activities.  A series of meetings will be conducted to 

review the sampling and analytical requirements.  Upon mobilization, an on-site meeting will be 

conducted to review health and safety requirements.  The Site Safety Officer (SSO) will be 

responsible for reviewing the HASP with the field team members and subcontractors.  The field team 

will also be required to attend a hazard control briefing administered by the Environmental Division 

point of contact (POC) prior to commencing any field work at the Stump Neck Annex.  Daily safety 

briefings by Tetra Tech shall occur for all field personnel. 

 

• Utility Clearance Tasks:  Prior to commencing any work at the Stump Neck Annex, the 

Comprehensive Work Approval Process (CWAP) will be followed.  The CWAP will identify 

constraints in the work area, such as the locations of eagle’s nests, archeological sites, wetlands, 

etc. that may affect work at the site and other requirements that must be met prior to commencing 

work, such as locating underground utilities, etc.  Upon completion of the CWAP a Dig Permit will be 

issued to the utility contractor.  The FOL will coordinate with facility personnel and with a Tetra Tech 

subcontractor for the utility clearance of all soil boring locations.  Utilities that are not shown or are 

incorrectly located shall be marked on the permit and the marked-up permit returned to the Activity 

POC for inclusion in the Activity GIS. 

 

• Drilling Tasks:  All soil borings at the Marine Rifle Range (UXO 14), Old Skeet and Trap Range 

(UXO 15), Rum Point Skeet Range (UXO 16), Small Arms (Pistol) Range (UXO 17), and Roach 

Road Rifle Range (UXO 25) will be advanced utilizing hand augering techniques in accordance with 

SOP-05 (Soil Coring and Sampling Using Hand Augering Techniques).  Some samples at the Small 

Arms (Pistol) Range will be collected utilizing DPT in accordance with SOP-06 (Borehole 

Advancement and Soil Coring and Sampling Using Direct-Push Technology) due to sloughing of the 

impact hillside face, which may have buried lead contamination at deeper depths.  All borings will be 

logged in accordance with SOP-10 (Borehole and Soil Sample Logging).  Methods for recording data 

are included in each SOP.  Field SOPs are included in Appendix A. 

 

• Sample Collection Tasks:  Surface and subsurface soil samples will be collected in accordance 

with SOP-05 (Soil Coring and Sampling Using Hand Augering Techniques), SOP-06 (Borehole 

010801/P (WS #14)  CTO 423 



NSF Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date:  April 2009 

Worksheet #14 
Page 204 of 298 

 
Advancement and Soil Coring and Sampling Using Direct-Push Technology), and SOP-14 

(Composite Sampling for Soil and Sediment).  Sediment samples will be collected in accordance with 

SOP-08 (Sediment Sampling), and surface water samples will be collected in accordance with SOP-

07 (Surface Water Sampling).  The sample numbering scheme will be in accordance with SOP-02 

(Sample Identification and Nomenclature).  Methods for recording data are included in each SOP 

and SOP-03 (Sample Custody and Documentation of Field Activities).  Sample labeling will be in 

accordance with SOP-01 (Labeling), and sample containers, preservation, packaging, and shipping 

will be in accordance with SOP-11 (Sample Packaging).  Field SOPs are included in Appendix A of 

this document. 

 

The numbers and types of samples to be collected at each site along with associated analytical 

programs are presented in Tables 18.1 through 18.5. 

 

• Quality Control Tasks:  Equipment blanks, field duplicates, matrix spikes, and matrix spike 

duplicates will be collected as presented in Worksheet #20. 

 

Initial and continuing calibrations, tuning, reagent blanks, surrogates, duplicates, laboratory control 

samples, and all other applicable QC for all analytical methods is presented in Worksheet #22. 

 

• Field Instrument Calibration: These procedures are described in Worksheet #22. 
 

• Equipment Decontamination:  All reusable sampling equipment (e.g., stainless steel trowels, etc.) 

will be decontaminated prior to sampling and between samples, according to the sequence 

established in SOP-04 (Appendix A). 

 

• Investigation-Derived Waste Tasks:  It is anticipated that waste materials will be generated during 

the field investigation.  These wastes must be disposed in such a manner that does not contribute to 

further environmental contamination or pose a threat to public health or safety.  SOP-09 located in 

Appendix A provides information on the handling of investigation-derived waste. 

 

• Global Positioning System (GPS):  A GPS survey will be used to locate all sampling points. 

 

• XRF Analysis:  On-site field XRF analysis for lead.  Analysis will be performed according to SOP-13.  

Twenty percent, or a minimum of 20 samples from each site will be sent to the fixed based laboratory 

for confirmation analysis. 
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Analytical Tasks - Chemical analysis for Select Metals (antimony, arsenic, copper, lead, tin, and zinc) 

and PAHs will be performed by the subcontracted laboratory, Katahdin Analytical Services.  Nitroglycerin 

analysis will be performed by the subcontracted laboratory, Analytical Laboratory Services, Inc.  Katahdin 

Analytical Services and Analytical Laboratory Services, Inc. are NFESC approved and NELAP accredited.  

Analyses will be performed in accordance with the analytical methods identified in Worksheet #30.  

Katahdin and Analytical Laboratory Services will meet the PQLs specified in Worksheet #15.  Katahdin 

and Analytical Laboratory Services will perform the chemical analyses following laboratory-specific SOPs 

(Worksheets #19 and #23) developed based on the methods listed in Worksheets #19 and #30. Copies of 

the SOPs are included in Appendix D on the attached CD.  

  
Data Management 

• Project documentation and records  

 

- Field sample collection and field measurement records are described in Worksheets #27 and 

#29. 

- Laboratory data package deliverables are described in the analytical specifications. 

- Data assessment documents and records are listed in Worksheet #29.  

 

• Data recording formats are described in Worksheet #27. 

 

Data Handling and Management - After the field investigation is completed, the field sampling log sheets 

will be organized by date and media and filed in the project files.  The field logbooks for this project will be 

used only for this Site, and will also be categorized and maintained in the project files after the completion 

of the field program.  Project personnel completing concurrent field sampling activities may maintain 

multiple field logbooks.  When possible, logbooks will be segregated by sampling activity.  The field 

logbooks will be titled based on date and activity. The data handling procedures to be followed by the 

laboratories will meet the requirements of the technical specification. The electronic data results will be 

automatically downloaded into the Tetra Tech database in accordance with proprietary Tetra Tech 

processes. 

 

Data Tracking and Control.  The Tetra Tech PM (or designee) is responsible for the overall tracking and 

control of data generated for the project.  

 

• Data Tracking.  Data is tracked from its generation to its archiving in the Tetra Tech project-specific 

files.  The Tetra Tech Project Chemist (or designee) is responsible for tracking the samples collected 
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and shipped to the contract laboratory.  Upon receipt of the data packages from the analytical 

laboratory, the Project Chemist will oversee the data validation effort, which includes verifying that the 

data packages are complete and results for all samples have been delivered by the analytical 

laboratory.    

 

• Data Storage, Archiving, and Retrieval.  The data packages received from the subcontract 

laboratory are tracked in the data validation log book.  After the data are validated, the data packages 

are entered into the Tetra Tech CLEAN file system and archived in secure files.  The field records 

including field log books, sample logs, chain-of-custody records, and field calibration logs will be 

submitted by the FOL to be entered into the CLEAN file system prior to archiving in secure project 

files.  The project files are audited for accuracy and completeness.  At the completion of the Navy 

contract the records will be stored by Tetra Tech.   

 

• Data Security.  The Tetra Tech project files are restricted to designated personnel only.  Records 

can only be borrowed temporarily from the project file using a sign-out system.  The Tetra Tech Data 

Manager maintains the electronic data files.  Access to the data files is restricted to qualified 

personnel only.  File and data backup procedures are routinely performed.   

 

Assessment and Oversight – Refer to Worksheet #32 for assessment findings and corrective actions 

and Worksheet #33 for QA management reports. 
 

Data Review  

• Data verification is described in Worksheet #34. 

• Data validation is described in Worksheets #35 and #36.  

• Usability assessment is described in Worksheet #37. 

 

Project Report - Draft and Final versions of project reports will be prepared and submitted to the Navy, 

EPA, and MDEP for review.  The reports will include the following sections: 
 

• Executive Summary – a very brief description of the work conducted and the findings. 

 

• Introduction and Background – includes a description of the history of operations and activities at the 

Site and a summary of any previous investigations and removal actions. 
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• Description of Field Investigations – includes a summary of the work performed in the approved SAP 

and any field modifications as documented by the FOL.  This section will include maps showing the 

sampling locations and well installations and tables summarizing the data collected. 

 

• Data quality – includes a summary of quantitative analytical performance indicators such as 

completeness, precision, bias and sensitivity, as well as qualitative indicators such as 

representativeness and comparability.  Includes a reconciliation of project data with the DQOs and an 

identification of deviations from this SAP.   

 

A data usability assessment will be used to identify significant deviations in analytical performance 

that could affect the ability to meet project objectives.  The elements of this review are presented in 

Worksheet #37.   

 

• Nature and Extent of Contamination – includes the contamination previously found in each medium 

sampled in relation to the conceptual model of the site.  This section will note the removals previously 

conducted, the contamination addressed and any additional contaminants found during this effort.  

Detected contaminant concentrations will be tabulated for each medium and depicted on maps. 

 

• Contaminant Fate and Transport – includes a description of the contaminants detected and their 

behavior in the soil and bedrock, particularly with emphasis on the future migration of these 

contaminants to any possible exposure areas. 

 

• Summary and Conclusions – this section will summarize the findings, conclude whether delineation of 

contamination is adequate, and recommend further sampling if needed.   

 

Tetra Tech will respond to comments received on the draft report.  Tetra Tech will submit the draft report 

before any additional sampling begins.  The final version of the report will submitted in hardcopy and 

electronic format to the project stakeholders. 

 

Risk Assessment reports will be generated using this data as a separate effort after finalization of the 

data report. 
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SAP Worksheet #15 -- Reference Limits and Evaluation Table 

 
Matrix: Soil/Sediment  
Analytical Group:  Inorganics – Select Metals (Fixed-Base Laboratory) 
 

Laboratory-Specific Limits (2) 

Analyte CAS Number 
Project Action 

Limit (1) 

(mg/kg) 
Project Action 

Limit Reference 

Project 
Quantitation 
Limit Goal 

(mg/kg)  
Quantitation 

Limit  

(mg/kg)  

Method Detection 
Limit  

(mg/kg) 

Antimony 7440-36-0 0.27 USEPA Eco-SSL 0.27 0.10 0.027 

Arsenic 7440-38-2 0.39 ORNL – Res Soil 0.39 0.50 0.169 

Copper  7440-50-8 100 ORNL-Plant 100 1.0 0.538 

Lead 7439-92-1 11 USEPA-SSL 11 0.10 0.022 

Tin  7440-31-5 0.89 R3 BTAG 0.89 0.10 0.063 

Zinc 7440-06-66 46 USEPA-SSL 46 1.0 0.223 

 
 
Matrix: Soil/Sediment  
Analytical Group:  Inorganics – Lead (Field Data Collected via Field Portable X-Ray Fluorescence Analyzer)  
 

Analyte CAS Number 
Project Action 

Limit (1) 

(mg/kg) 
Project Action 

Limit Reference  

Project 
Quantitation 
Limit Goal 

(mg/kg)  

Method 
Detection Limit (4)

(mg/kg) 

Lead 7439-92-1 11 USEPA-SSL 11 10 
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Matrix: Soil/Sediment  
Analytical Group:  Organics – PAHs 
 

Laboratory-specific (2) 

Analyte CAS Number 
Project Action 

Limit (1) 

(mg/kg) 
Project Action Limit 

Reference 

Project 
Quantitatio

n Limit 
Goal 

(mg/kg) 

Quantitation 
Limit 

(mg/kg) 

Method Detection 
Limit  

(mg/kg) 

1-Methylnaphthalene 90-12-0 22 ORNL – Res Soil 22 0.02 0.0017 

2-Methylnaphthalene 91-57-6 31 ORNL – Res Soil 31 0.02 0.0028 

Acenaphthene 83-32-9 29 USEPA Eco-SSL 29 0.02 0.0015 

Acenaphthylene  208-96-8 29(5) USEPA Eco-SSL 29(5) 0.02 0.0013 

Anthracene 120-12-7 29 USEPA Eco-SSL 29 0.02 0.0026 

Benzo(a)anthracene 56-55-3 0.15 ORNL - Res Soil 0.15 0.02 0.0025 

Benzo(a)pyrene 50-32-8 0.015 ORNL – Res Soil 0.015 0.02 0.0021 

Benzo(b)fluoranthene 205-99-2 0.15 ORNL – Res Soil 0.15 0.02 0.0022 

Benzo(g,h,i)perylene 191-24-2 1.1(6) USEPA Eco-SSL 1.1(6) 0.02 0.0033 

Benzo(k)fluoranthene 207-08-9 1.1 USEPA Eco-SSL 1.1 0.02 0.0019 

Chrysene  218-01-9 1.1 USEPA Eco-SSL 1.1 0.02 0.0026 

Dibenzo(a,h)anthracene 53-70-3 0.015 ORNL – Res Soil 0.015 0.02 0.0038 

Fluoranthene 206-44-0 29 USEPA Eco-SSL 29 0.02 0.004 

Fluorene 86-73-7 29 USEPA Eco-SSL 29 0.02 0.0016 

Indeno(1,2,3-cd)pyrene 193-39-5 0.15 ORNL – Res Soil 0.15 0.02 0.0043 

Naphthalene 91-20-3 0.33 MDE Standard (soil) 0.33 0.02 0.0018 

Phenanthrene 85-01-8 296) USEPA Eco-SSL 29(6) 0.02 0.0043 

Pyrene  129-00-0 1.1 USEPA Eco-SSL 1.1 0.02 0.0069 
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Matrix: Soil/Sediment  
Analytical Group:  Organics – Explosives 
 

Laboratory-specific (9) 

Analyte CAS Number
Project Action 

Limit (1) 
(µg/L) 

Project Action Limit 
Reference 

Project 
Quantitation 
Limit Goal 

(µg/L) 
Quantitation Limit 

(µg/L)  
Instrument 

Detection Limit 
(MDL) 
(µg/L) 

Nitroglycerin 55-63-0 6.1 ORNL - Res Soil 1.0 1.0 0.25 

 
 
Matrix: Aqueous   
Analytical Group:  Inorganics – Select Metals  
 

Laboratory-specific (2) 

Analyte CAS Number 
Project Action 

Limit (3) 
(µg/L) 

Project Action Limit 
Reference 

Project 
Quantitation 
Limit Goal 

(µg/L) 
Quantitation Limit 

(µg/L)  
Instrument 

Detection Limit 
(MDL) (4) 

(µg/L) 

Antimony 7440-36-0 1.5 ORNL – Res Soil 1.5 1.0 0.12 

Arsenic 7440-38-2 0.045 ORNL – Res Soil 0.045 5.0 1.47 

Copper  7440-50-8 150 ORNL – Res Soil 150 1.0 .28 

Lead 7439-92-1 15 USEPA MCL 15 1.0 .11 

Tin  7440-31-5 2.2 MDE Cleanup Standard 2.2 1.0 .30 

Zinc 7440-06-66 1100 ORNL – Res Tapwater 1100 10 .90 
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Matrix: Aqueous   
Analytical Group:  Organics – PAHs 

 

Laboratory-specific (2) 

Analyte CAS Number 
Project Action 

Limit (3) 
(µg/L) 

Project Action Limit 
Reference 

Project 
Quantitation 
Limit Goal 

(µg/L) 

Quantitation 
Limit   
(µg/L) 

Method Detection 
Limit   
(µg/L) 

1-Methylnaphthalene 90-12-0 2.3 ORNL – Res Tapwater 2.3 0.20 0.027 

2-Methylnaphthalene 91-57-6 15 ORNL – Res Tapwater 15 0.20 0.035 

Acenaphthene 83-32-9 37 MDE Cleanup Standard 37 0.20 0.028 

Acenaphthylene  208-96-8 37( 5) MDE Cleanup Standard 37( 5) 0.20 0.018 

Anthracene 120-12-7 180 MDE Cleanup Standard 180 0.20 0.035 

Benzo(a)anthracene 56-55-3 0.029 ORNL – Res Tapwater 0.029(8) 0.20 0.043 

Benzo(a)pyrene 50-32-8 0.0029 USEPA MCL 0.0029(8) 0.20 0.080 

Benzo(b)fluoranthene 205-99-2 0.029 ORNL – Res Tapwater 0.029(8) 0.20 0.078 

Benzo(g,h,i)perylene 191-24-2 18(6) MDE Cleanup Standard 18(6) 0.20 0.072 

Benzo(k)fluoranthene 207-08-9 0.29 ORNL – Res Tapwater 0.29 0.20 0.051 

Chrysene  218-01-9 2.9 ORNL – Res Tapwater 2.9 0.20 0.093 

Dibenzo(a,h)anthracene 53-70-3 0.0029 ORNL – Res Tapwater 0.0029(8) 0.20 0.11 

Fluoranthene 206-44-0 150 ORNL – Res Tapwater 150 0.20 0.071 

Fluorene 86-73-7 24 MDE Cleanup Standard 24 0.20 0.033 

Indeno(1,2,3-cd)pyrene 193-39-5 0.029 ORNL – Res Tapwater 0.029(8) 0.20 0.085 

Naphthalene 91-20-3 0.14 ORNL – Res Tapwater 0.14 0.20 0.049 

Phenanthrene 85-01-8 110(6) ORNL – Res Tapwater 110(6) 0.20 0.038 

Pyrene  129-00-0 18 MDE Cleanup Standard 18 0.20 0.11 
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Matrix: Aqueous   
Analytical Group:  Organics – Explosives 

Laboratory-specific (9) 

Analyte CAS Number 
Project Action 

Limit (3) 
(µg/L) 

Project Action Limit 
Reference 

Project 
Quantitation 
Limit Goal 

(µg/L) 

Quantitation 
Limit   
(µg/L) 

Method Detection 
Limit   
(µg/L) 

Nitroglycerin 55-63-0 0.37 ORNL – Res Tapwater 0.37 1.5 0.2 

 
 
Note: Shaded cells indicate that the project quantitation limit goal is less than the method detection limit.  
  Bolded cells indicate that the project quantitation limit goal is less than the laboratory quantitation limit. 
 
Abbreviations: 
µg/L = micrograms per liter 
mg/kg = milligrams per kilograms 
MDE Cleanup Standard = State of Maryland, Department of the Environment, Cleanup Standards for Soil and Groundwater, August 2001, Interim Final Guidance (Update No. 1).  
MDE Standard (soil) = State of Maryland, Department of the Environment, Cleanup Standards for Soil to Groundwater, August 2001, Interim Final Guidance (Update No. 1).   
NA = Not available 
ORNL – Res Soil = Oak Ridge National Laboratory Residential Soil Cleanup Standards (USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, July 2008).  
ORNL – Res Tapwater = Oak Ridge National Laboratory Residential Tapwater Cleanup Standards (USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, July 
2008). 
R3 BTAG = USEPA Region 3 Biology Technical Advisory Group (BTAG) screening levels (soil).   
USEPA MCL = USEPA Maximum Contaminant Level, Safe Drinking Water Act, 2006. 
USEPA Eco-SSL = USEPA 2005. Guidance for Developing Ecological Soil Screening Levels.  Office of Solid Waste and Emergency and Response.  OSWER Directive 92857-55. February. 
 
Footnotes: 
1 USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites.  The noncarcinogenic values (denoted with an "N" flag on Worksheet #15B) are the RBC divided by 

10 to correspond to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag on Worksheet #15B) 
(USEPA Regional, July 2008). 

2 The specific laboratory that will be performing work for this project is Katahdin Analytical Services, Inc. 
3 Project Action Limits are tap water standards from USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites. (USEPA Regional, July 7, 2008). 
4 Estimated IDL based on SW-846 Method 6010C. 
5 The value for acenaphthene has been used as a surrogate for acenaphthylene. 
6 The value for pyrene has been used as a surrogate for benzo(g,h,i)perylene and phenanthrene. 
7 The laboratory QL for arsenic is greater than the PAL, which is based on 0.1 of the USEPA Regional Screening Levels for tap water. However, the QL is less than the USEPA MCL 

(15 µg/L) and the Maryland generic cleanup standard of 50 µg/L. For purposes of COPC selection, one half of the laboratory PQL will be used. 
8 The laboratory PQL is greater than the PAL, which is based on the USEPA Residential Screening Values for Tap Water. For purposes of COPC selection, one half of the laboratory 

PQL will be used. 
9 The specific laboratory that will be performing nitroglycerin analysis for this project is Analtyical Laboratory Services, Inc. 
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SAP Worksheet #16 -- Project Schedule / Timeline Table  
(UFP-QAPP Manual Section 2.8.2) 

 

Activity Organization Start Date(1) End Date(1) 

Prepare Rough Draft SI Work Plan and Appendices Tetra Tech 10/5/07 3/21/08 
Submit Rough Draft SI Work Plan and Appendices Tetra Tech  3/21/08 
Navy Review Navy 3/24/08 4/10/08 
Prepare Draft SI Work Plan and Appendices Tetra Tech 4/21/08 9/3/08 
Submit Draft SI Work Plan and Appendices Tetra Tech 9/3/08  
Regulator Review  USEPA and MDE October 08 November 08 
Receive Comments/Comment Resolution Tetra Tech November 08 December 08 
Prepare Final SI Work Plan and Appendices Tetra Tech January 09 April 09 
Submit Final SI Work Plan and Appendices Tetra Tech April 09  
Mobilization and Field Investigation Tetra Tech April 09 May 09 
Complete Field Investigation and Demobilization Tetra Tech May 09 June 09 
Laboratory Analysis  Katahdin Analytical Services, Inc. May 09 July 09 
Data Validation Tetra Tech July 09 August 09 
Database Entry Tetra Tech July 09 August 09 
Prepare Rough Draft SI Report Tetra Tech June 09 December 09 
Submit Rough Draft SI Report Tetra Tech December 09  
Navy Review Navy January 10 February 10 
Prepare Draft SI Report Tetra Tech February 10 March 10 
Submit Draft SI Report Tetra Tech March 10  
Regulator Review  USEPA and MDE March 10 April 10 
Receive Comments/Comment Resolution Tetra Tech April 10 May 10 
Prepare Final SI Report Tetra Tech May 10 June 10 
Submit Final SI Report Tetra Tech July 10  

 
(1) Actual date shown where applicable, otherwise anticipated month shown. 
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SAP Worksheet #17 – Sampling Design and Rationale 

(UFP-QAPP Manual Section 3.1.1) 
 

This section describes sampling locations, methods, and rationales for the sampling activities to be 

conducted in support of the field investigations at the five small arms ranges located at the NSF in Indian 

Head, Maryland.  All referenced field SOPs are presented in Appendix A.  The majority of proposed soil 

samples will be collected via hand auger in accordance with SOP-05 and SOP-15, except at the Small 

Arms (Pistol) Range where proposed soil samples collected in sloughed soil will be via DPT in 

accordance with SOP-06.  The rationale for utilizing DPT at the Small Arms (Pistol) Range is presented 

below.  All surface soil samples will be collected from 0 to 12 inches bgs. 

 

All proposed sediment samples will be collected from 0-to 6-inches in accordance with SOP-08.  

Proposed sediment samples within Mattawoman Creek will be collected from a boat specifically equipped 

for this type of sampling and in accordance with SOP-14. 

 

Prior to any field activities, the Tetra Tech FOL will ensure that all field personnel read and understand 

this UFP-SAP and the associated HASP, and ensure that all non-health and safety-related equipment is 

available and operational, and the SSO will ensure that all health and safety-related equipment is 

available and operational. 

 

The sampling objective is to determine specific metals concentrations in soil and sediment as a result of 

potential leaching of contaminants from lead shot and bullets.  And, to a lesser extent, nitroglycerin in soil 

at the firing lines.  All field visual observations including physical observation of lead shot, bullets, and 

pieces of clay targets will be recorded on sample log sheets.  Any bullets, bullet fragments, or lead shot 

observed in a sample will be removed so as not to bias lead results.  Any encounters with metallic objects 

or other objects that indicate a potential contaminant source or hazard will be reported to the FOL and 

SSO, and appropriate actions will be taken as specified in this UFP-SAP and associated HASP. 

 

Although MEC are not expected within any of the five investigation sites, if MEC is observed in any boring 

sample or near any work area, work must be halted.  The presence of MEC must be communicated to the 

FOL, and the FOL will then communicate with the NSF Indian Head Point of Contact (POC) so that 

appropriate action may be taken.  If obvious soil staining is observed in any boring, the staining will be 

described in the boring log, and additional samples may be collected at the discretion of the FOL or site 

geologist to determine the nature and possibly the extent of associated site-related contamination.   
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Soil Sampling Strategy 

The chosen sampling strategy employs a transect line sample design to target those areas most likely to 

be contaminated based on the CSMs presented in Worksheet #10, plus nearby areas that will help to 

bound the contamination.  Composite samples will be collected at the firing lines.  The data collected 

under this conservative strategy are expected to represent concentrations greater than those which 

human or ecological receptors would actually be exposed.  The strategy, therefore, ensures that a 

potential environmental problem is not overlooked.  The sampler will attempt to ensure good spatial 

coverage of the targeted contamination areas when selecting sampling locations to validate the sampling 

design and CSMs; areas outside of those expected to be contaminated will also be sampled.  If the CSMs 

are correct, these additional locations will exhibit lesser, and perhaps even non-detectable, 

concentrations of MC than are found in the targeted contamination areas.  Additional sampling strategies 

can be found under the discussions for each individual site below.  All soil borings will be logged to 

determine lithology.  Details regarding soil sampling equipment and procedures are included in 

Worksheet #14 and SOP-05 and -06 contained in Appendix A. 

 

All soil and sediment samples collected will undergo screening in the field utilizing XRF.  Additional 

sample locations may be added if XRF field screening results greater than the field action level of 

300 mg/kg for lead are exhibited in the samples collected from the periphery of the sample collection 

areas depicted on the maps located under Worksheet #17.  The actual sample locations may vary from 

the proposed locations based on field conditions provided they remain in the estimated range areas as 

depicted on sample location maps 17.1 through 17.5.  Prior to collection of the XRF samples, a site 

walkover of each site will be conducted to assess whether any lead shot or bullets are visible on the 

surface or in the very near surface soil at various areas throughout the site.  The FOL will use his/her 

professional judgment and inspection of the site to determine which areas are most likely to be 

contaminated and adjust the proposed sample locations accordingly. 

 

The total numbers of soil and sediment analyses for each analyte group are tabulated in Worksheet #’s 

18 and 20.  Soil QA/QC samples will be collected at the frequencies listed in Worksheet #20.  Worksheet 

#19 presents a summary of the sample analyses, container types and volumes, preservation 

requirements, and holding times for the samples to be collected. 

 

For all sample locations, except along the firing lines within each area, to save time in the field, one 

surface soil sample (0 to 12 inches bgs) and one subsurface soil sample (12 to 24 inches bgs) will be 

initially collected at each proposed sample location.  Each will be placed in a separate Ziploc plastic 

baggie, which will then be marked with the sample location ID, depth, date, and time.  The samples will 
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then be transferred back to the field office where the surface soil sample will undergo XRF screening in 

accordance with SOP-13.  Three separate XRF measurements will be made for each sample, and care 

will be taken to mix the sample in the plastic bag between measurements.  The average of the three 

readings will be computed and recorded as the concentration for the sample.  Based on the initial lead 

XRF concentrations exceeding 300 mg/kg, the FOL will use his judgement in determining the need to 

collect an additional sample or if it is necessary to “step out” from the sample location to determine the 

horizontal extent of contamination at that particular location.  The subsurface soil sample will be held at 

the field office and only screened with the XRF if the associated surface soil sample has an average lead 

XRF concentration greater than the field action level of 300 mg/kg.  The results of the field XRF analyses 

will be the basis for determining which samples will be sent to the fixed-base laboratory for analysis.  The 

FOL will attempt to choose samples representing the range of concentrations observed in the field with 

the majority of samples in the 400 to 500 mg/kg range.  All samples selected for fixed-base laboratory 

analyses will be prepared and analyzed according to the normal laboratory protocol as identified on 

Worksheet #30.  At the end of the field event(s), any unused portions of the soil samples will be returned 

to the sample location from which it was collected. 

 

Actual sample locations may vary from the proposed locations based on field conditions observed during 

an initial site walkover by the FOL.  The FOL will use his professional judgment and inspection of the site 

to determine which areas are most likely to be contaminated and bias the sampling towards those areas.  

The professional judgment will take into account the topography of the site and the FOL’s understanding 

of site operations.  GPS measurements will be taken at each sample location which will allow for future 

repeatable investigations or guide in any remedial action.   

 

Upon validation, laboratory lead concentrations will be compared to field XRF lead concentrations through 

a correlation plot.  The field data will be plotted against the laboratory data, and a linear least-squares fit 

will be applied to generate an estimate of the “best” line through the data.  If the data set exhibits more 

than one region where there appears to be a linear fit to the data but the regions have different slopes, 

the data may be subdivided into separate regions for fitting.  No more than three separate regions of the 

correlation will be fit in this manner, and as few regions as possible will be used to adequately represent a 

linear fit.  If a correlation coefficient (commonly denoted as “r”) of 0.65 or greater is obtained for a region, 

the fit will be considered adequate to translate field XRF results to the equivalent laboratory lead 

concentrations with confidence.  A correlation coefficient less than 0.65 will be considered unacceptable 

for making this translation.  An ideal correlation coefficient would be 1.0. 
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The use of subdivisions of the overall concentrations range to represent a best linear fit will be most 

important for concentrations in the range of about 250 to 550 mg/kg because the 400 mg/kg risk 

screening value for lead is within this range.     

 

Assuming that a satisfactory correlation coefficient is obtained, the field XRF data will be translated into 

equivalent laboratory concentrations, which will then be used for estimating the spatial distribution and 

magnitude of lead contamination in surface soil.  The 250 to 550 mg/kg concentration range will be the 

most critical range for these translations because it spans the 400 mg/kg concentration representing the 

RBSL for lead.  If the correlation coefficient is less than 0.65 for any region, several courses of action are 

possible.  One course of action may include fixed-base laboratory analysis of additional temperature-

controlled samples that will be stored onsite.  Because the 250 to 550 mg/kg range is most critical for 

decision making, a poor correlation at concentrations less than 1,000 mg/kg will be considered more 

serious than a poor correlation obtained for greater concentrations.   

 

The field XRF for lead and laboratory data for metals and PAHS are intended to be used to establish the 

nature and extent of contamination and potential environmental mobility.  Soil properties such as pH, 

TOC, and CEC are principal determinants of environmental mobility.  Therefore, samples from each of the 

five sites will be analyzed for these parameters. 

 

At the firing lines, NG and lead are the only contaminants of concern.  Beyond the firing lines, lead is the 

major contaminant of concern at the five sites.  The other contaminants (arsenic, antimony, tin, copper, 

and zinc) at all sites and PAHs (skeet and trap ranges) are expected to be associated with lead.  Field 

XRF data for lead will be used as an indication of potential contamination.  Correlations between field 

XRF results for lead and fixed-base laboratory data will be established. 

 

All sample locations will be marked with a wooden stake or brightly colored pin flag indicating the sample 

location.  Coordinates will be determined by GPS at each individual sample location which will allow for 

future repeatable investigations or guide in any remedial action.  All sample location markers will be 

removed prior to the final demobilization.  

 

Sampling activities at the following ranges are described in this UFP-SAP: 

 

• UXO 14 – Marine Rifle Range 

• UXO 15 – Old Skeet and Trap Range 

• UXO 25 – Roach Road Rifle Range 
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• UXO 16 – Rum Point Skeet Range 

• UXO 17 – Small Arms (Pistol) Range 

 

Marine Rifle Range (UXO 14) 

Proposed sample locations for the Marine Rifle Range are presented on Map 17-1.  Two sets of firing 

lines, one for each target butt, were located at 100-meter increments to a maximum of 1,000 meters at 

this range.  Composite surface soil samples will be collected within the undeveloped areas at each 100 

meter incremental firing line.  The exact number of discrete soil cores required for each composite soil 

sample will be determined in the field by the FOL or designee.  The sampling strategy for the impact 

areas is described below. 

 

Target Berms:  Thirty-five soil samples are proposed for collection from each of the two target berms and 

analyzed for lead in the field using XRF equipment.  Thirty of the samples will be collected along three 

transect lines along the length of each berm.  Samples will be evenly spaced along the 250-foot length of 

the berms.  The first transect line will be placed at the base of the target berm where contamination is 

least likely to occur.  The second transect line will be placed approximately at the mid-height of the berm, 

and the third transect line will be placed along the top of the target berm, which has the highest probability 

of contamination.  The remaining five samples will be evenly spaced in front of each target berm along 

the range floor where no contamination would be expected to be found. 

 

Hillside Impact Area:  Forty-five soil samples are proposed for collection from three transect lines 

extending along the length of the hillside.  Samples will be evenly spaced along the 600-foot length of the 

hillside.  Since the targets were positioned approximately 15 feet above ground surface on the target 

berms, the first transect line on the hillside will be placed approximately 10 to 12 feet above ground 

surface on the hillside where impact is least likely to have occurred.  The second transect line will be 

placed approximately 15 to 20 feet above ground surface where the highest probability of impact was 

likely to occur, and the third transect line will be placed approximately 25 to 30 feet above the ground 

surface where impact was less likely to have occurred. 

 

Based on field observations and conditions, up to 10 discretionary soil and sediment samples will be 

collected at the Marine Rifle Range.  The FOL will determine if a drainage pathway exists from the target 

berms leading to the marsh area located east of each berm, and if so, the discretionary samples may be 

collected in these areas. 
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All samples collected, except for the firing line samples, will be analyzed in the field for lead utilizing 

portable XRF equipment.  A minimum of 20 percent of these samples (but no fewer than 20) will then be 

selected for fixed-base laboratory analysis.  Samples selected for submittal to the fixed-base laboratory 

will be analyzed for specific metals as presented in Worksheet #18.1.  The composite firing line samples 

will be submitted to the fixed-base laboratory for NG and lead analysis.  Four of the samples will be 

selected for pH, TOC, and CEC analysis.  Five field duplicate samples are proposed for collection at the 

Marine Rifle Range. 

 

Old Skeet and Trap Range (UXO 15) 

Proposed sample locations for the Old Skeet and Trap Range are presented on Map 17-2.  Two 

composite samples will be collected in the firing line area.  The exact number of discrete soil cores 

required for each composite soil sample will be determined in the field by the FOL or designee.  The 

sampling strategy is described below. 

 

The Old Skeet and Trap Range encompasses both land and water.  The proposed sediment samples will 

be collected along the shoreline and in the open waters of Mattawoman Creek. 

 

Fifty-six soil samples are proposed for collection at the Old Skeet and Trap Range.  Samples will be 

spaced approximately 50 feet apart along 11 transect lines starting at the shooters’ positions and ending 

at the shoreline of Mattawoman Creek.  Eight of these samples will be collected in the area directly in 

front of the shooters’ positions in an area that would be assumed to be clean. 

 

Thirty-four sediment samples are proposed for collection at the Old Skeet and Trap Range.  Nine of those 

samples will be collected along the shoreline that falls within the shooting arc of the range.  These 

sediment samples will be collected during low tide.  The remaining 25 sediment samples will be collected 

within Mattawoman Creek utilizing a boat specifically equipped for the task (SOP-15).  The samples will 

be collected at various locations within the shot fall arc to the maximum shot distance of approximately 

770 feet.  Proposed sample locations for the Old Skeet and Trap Range are presented on Map 17-2.   

 

Based on field observations and conditions, up to 10 discretionary soil and sediment samples will be 

collected at the Old Skeet and Trap Range. 

  

All samples collected, except for the firing line samples, will be analyzed in the field for lead utilizing 

portable XRF equipment.  A minimum of 20 percent of these samples (but no fewer than 20) will then be 

selected for fixed-base laboratory analysis.  Samples selected for submittal to the fixed-base laboratory 
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will be analyzed for specific metals and PAHs as presented in Worksheet #18.2.  The two composite firing 

line samples will be submitted to the fixed-base laboratory for NG and lead analysis.  Four of the samples 

will be selected for pH, TOC, and CEC analysis.  Five field duplicate samples are proposed for collection 

at the Old Skeet and Trap Range. 

 

Roach Road Rifle Range (UXO 25) 

The Roach Road Rifle Range consists of one primary impact area consisting of the former target area 

and the hillside located directly behind the intended targets.  It is believed that the intended target areas 

no longer exist on site.  A secondary area within the Rifle Range consists of the range floor.  Proposed 

sample locations for the Roach Road Rifle Range are presented on Map 17-3.  Two composite samples 

will be collected in the firing line area.  The exact number of discrete soil cores required for each 

composite soil sample will be determined in the field by the FOL or designee.  Except for the firing line 

samples, all soil and sediment samples selected for submittal to the fixed-base laboratory will be 

analyzed for specified metals as indicated in Worksheet #18.3.  The sampling strategies for the impact 

area and range floor are described below. 

 

Impact Hillside and Former Target Berms:  Thirty-two soil samples are proposed for collection from the 

area where the former target berms were located and from the impact hillside that is directly behind the 

former target areas.  These samples will be analyzed for lead in the field using XRF equipment.  Eighteen 

of the samples will be collected along three transect lines along the length of the impact hillside.  Samples 

will be spaced approximately 10 feet apart along the 65-foot length of the hillside.  The first transect line 

will be placed at the base of the hillside where contamination is least likely expected to occur.  The 

second transect line will be placed approximately 8 to 10 feet above the base of the hillside, and the third 

transect line will be placed approximately 14 to 16 feet above the base of the hillside.  The remaining 

seven samples will be evenly placed in the areas where the former target berms are believed to have 

been located. 

 

Based on field observations and conditions, up to 10 discretionary soil and sediment samples will be 

collected at the Roach Road Rifle Range. 

  

All samples collected, except for the firing line samples, will be analyzed in the field for lead utilizing 

portable XRF equipment.  A minimum of 20 percent of these samples (but no fewer than 20) will then be 

selected for fixed-base laboratory analysis.  Samples selected for submittal to the fixed-base laboratory 

will be analyzed for specific metals as presented in Worksheet #18.3.  The two composite firing line 

samples will be submitted to the fixed-base laboratory for NG and lead analysis.  Four of the samples will 

010801/P (WS #17)  CTO 423 



NSF Indian Head - Stump Neck Annex 
UFP SAP  

Revision:  0 
Date  April 2009 
Worksheet #17 

Page 221 of 298 
 

be selected for pH, TOC, and CEC analysis.  Two field duplicate samples are proposed for collection at 

the Roach Road Rifle Range. 

 

Rum Point Skeet Range (UXO 16) 

Proposed sample locations for the Rum Point Skeet Range are presented on Map 17-4.  Two composite 

samples will be collected, one from the left firing line area and one from the right firing line area.  The 

exact number of discrete soil cores required for each composite soil sample will be determined in the field 

by the FOL or designee.  The sampling strategy is described below. 

 

Eighty-two soil samples are proposed for collection at the Rum Point Skeet Range.  Samples will be 

spaced approximately 50 feet apart along 11 transect lines starting at the shooters’ positions.  The Rum 

Point Skeet Range consists of open field and heavily forested areas.  The tree line begins approximately 

250 feet north and west of the shooters’ positions and approximately 425 feet east and northeast of the 

shooters’ positions.  The trees would significantly inhibit the flight of most lead shot and clay targets; 

therefore, XRF concentrations up to the tree line and the professional judgment of the FOL will determine 

how far into the tree line samples will be collected.  Proposed sample locations for the Rum Point Skeet 

Range are presented on Map 17-4. 

 

Based on field observations and conditions, up to 10 discretionary soil and sediment samples will be 

collected at the Rum Point Skeet Range. 

  

All samples collected, except for the firing line samples, will be analyzed in the field for lead utilizing 

portable XRF equipment.  A minimum of 20 percent of these samples (but no fewer than 20) will then be 

selected for fixed-base laboratory analysis.  Samples selected for submittal to the fixed-base laboratory 

will be analyzed for specific metals and PAHs as presented in Worksheet #18.4.  The two composite firing 

line samples will be submitted to the fixed-base laboratory for NG and lead analysis.  Four of the samples 

will be selected for pH, TOC, and CEC analysis.  Four field duplicate samples are proposed for collection 

at the Roach Road Rifle Range. 

 

Small Arms (Pistol) Range (UXO 17) 

Proposed sample locations for the Small Arms (Pistol) Range are presented on Map 17-5.  Three 

composite samples will be collected, one from each firing line area.  The exact number of discrete soil 

cores required for each composite soil sample will be determined in the field by the FOL or designee.  

The sampling strategy is described below. 
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Thirty-four soil samples are proposed for collection in the area of the Small Arms (Pistol) Range.  

Twenty-one of these samples will be collected within the embankment in front of which the targets were 

placed.  Sloughing of this embankment face has occurred at the site and therefore any possible lead 

contamination may have been buried deeper than would be expected at other similar ranges.  All samples 

within the sloughed soil will be collected via DPT.  Actual depths of samples will be determined in the field 

based on the amount of sloughing that has occurred.  Seven samples will be collected along a transect 

line on the open hillside face approximately 5 to 8 feet above ground surface.  The remaining six samples 

will be placed directly in front of the sloughed soil to ensure coverage of any lead shot that may have 

been washed onto this part of the range floor.  Proposed sample locations for the Small Arms (Pistol) 

Range are presented on Map 17-5. 

 

Based on field observations and conditions, up to 10 discretionary soil and sediment samples will be 

collected at the Rum Point Skeet Range. 

  

All samples collected, except for the firing line samples, will be analyzed in the field for lead utilizing 

portable XRF equipment.  A minimum of 20 percent of these samples (but no fewer than 20) will then be 

selected for fixed-base laboratory analysis.  Samples selected for submittal to the fixed-base laboratory 

will be analyzed for specific metals as presented in Worksheet #18.5.  The three composite firing line 

samples will be submitted to the fixed-base laboratory for NG and lead analysis.  Four of the samples will 

be selected for pH, TOC, and CEC analysis.  Two field duplicate samples are proposed for collection at 

the Small Arms (Pistol) Range. 

 



NSF Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date:  April 2009 
Worksheet #18.1 
Page 223 of 298 

 
SAP Worksheet #18.1 -- Sampling Locations and Methods/SOP Requirements Table 

(UFP-QAPP Manual Section 3.1.1) 

 

MARINE RIFLE RANGE (UXO 14) 
 

Metals NG and Lead Miscellaneous 

Sample 
Location(1) Sample ID(2) 
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Method (TOC) 
Soil 

X14SB001 X14SS0010001 1 TBD(3) NA(5) TBD(4) 

X14SB002 X14SS0020001 1 TBD(3) NA(5) TBD(4) 

X14SB003 X14SS0030001 1 TBD(3) NA(5) TBD(4) 

X14SB004 X14SS0040001 1 TBD(3) NA(5) TBD(4) 

X14SB005 X14SS0050001 1 TBD(3) NA(5) TBD(4) 

X14SB006 X14SS0060001 1 TBD(3) NA(5) TBD(4) 

X14SB007 X14SS0070001 1 TBD(3) NA(5) TBD(4) 

X14SB008 X14SS0080001 1 TBD(3) NA(5) TBD(4) 

X14SB009 X14SS0090001 1 TBD(3) NA(5) TBD(4) 

X14SB010 X14SS0100001 1 TBD(3) NA(5) TBD(4) 

X14SB011 X14SS0110001 1 TBD(3) NA(5) TBD(4) 

X14SB012 X14SS0120001 1 TBD(3) NA(5) TBD(4) 

X14SB013 X14SS0130001 1 TBD(3) NA(5) TBD(4) 

X14SB014 X14SS0140001 1 TBD(3) NA(5) TBD(4) 

X14SB015 X14SS0150001 1 TBD(3) NA(5) TBD(4) 

X14SB016 X14SS0160001 1 TBD(3) NA(5) TBD(4) 

X14SB017 X14SS0170001 1 TBD(3) NA(5) TBD(4) 

X14SB018 X14SS0180001 1 TBD(3) NA(5) TBD(4) 

X14SB019 X14SS0190001 1 TBD(3) NA(5) TBD(4) 

X14SB020 X14SS0200001 1 TBD(3) NA(5) TBD(4) 

Field Duplicate 1 TBD(3) NA(5) TBD(4) 
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Metals NG and Lead Miscellaneous 

Sample 
Location(1) Sample ID(2) 
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Method (TOC) 

X14SB021 X14SS0210001 1 TBD(3) NA(5) TBD(4) 

X14SB022 X14SS0220001 1 TBD(3) NA(5) TBD(4) 

X14SB023 X14SS0230001 1 TBD(3) NA(5) TBD(4) 

X14SB024 X14SS0240001 1 TBD(3) NA(5) TBD(4) 

X14SB025 X14SS0250001 1 TBD(3) NA(5) TBD(4) 

X14SB026 X14SS0260001 1 TBD(3) NA(5) TBD(4) 

X14SB027 X14SS0270001 1 TBD(3) NA(5) TBD(4) 

X14SB028 X14SS0280001 1 TBD(3) NA(5) TBD(4) 

X14SB029 X14SS0290001 1 TBD(3) NA(5) TBD(4) 

X14SB030 X14SS0300001 1 TBD(3) NA(5) TBD(4) 

X14SB031 X14SS0310001 1 TBD(3) NA(5) TBD(4) 

X14SB032 X14SS0320001 1 TBD(3) NA(5) TBD(4) 

X14SB033 X14SS0330001 1 TBD(3) NA(5) TBD(4) 

X14SB034 X14SS0340001 1 TBD(3) NA(5) TBD(4) 

X14SB035 X14SS0350001 1 TBD(3) NA(5) TBD(4) 

X14SB036 X14SS0360001 1 TBD(3) NA(5) TBD(4) 

X14SB037 X14SS0370001 1 TBD(3) NA(5) TBD(4) 

X14SB038 X14SS0380001 1 TBD(3) NA(5) TBD(4) 

X14SB039 X14SS0390001 1 TBD(3) NA(5) TBD(4) 

X14SB040 X14SS0400001 1 TBD(3) NA(5) TBD(4) 

Field Duplicate 1 TBD(3) NA(5) TBD(4) 

X14SB041 X14SS0410001 1 TBD(3) NA(5) TBD(4) 

X14SB042 X14SS0420001 1 TBD(3) NA(5) TBD(4) 

X14SB043 X14SS0430001 1 TBD(3) NA(5) TBD(4) 

X14SB044 X14SS0440001 1 TBD(3) NA(5) TBD(4) 

X14SB045 X14SS0450001 1 TBD(3) NA(5) TBD(4) 

X14SB046 X14SS0460001 1 TBD(3) NA(5) TBD(4) 

X14SB047 X14SS0470001 1 TBD(3) NA(5) TBD(4) 
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Metals NG and Lead Miscellaneous 

Sample 
Location(1) Sample ID(2) 
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(CEC), 
Lloyd Kahn 

Method (TOC) 

X14SB048 X14SS0480001 1 TBD(3) NA(5) TBD(4) 

X14SB049 X14SS0490001 1 TBD(3) NA(5) TBD(4) 

X14SB050 X14SS0500001 1 TBD(3) NA(5) TBD(4) 

X14SB051 X14SS0510001 1 TBD(3) NA(5) TBD(4) 

X14SB052 X14SS0520001 1 TBD(3) NA(5) TBD(4) 

X14SB053 X14SS0530001 1 TBD(3) NA(5) TBD(4) 

X14SB054 X14SS0540001 1 TBD(3) NA(5) TBD(4) 

X14SB055 X14SS0550001 1 TBD(3) NA(5) TBD(4) 

X14SB056 X14SS0560001 1 TBD(3) NA(5) TBD(4) 

X14SB057 X14SS0570001 1 TBD(3) NA(5) TBD(4) 

X14SB058 X14SS0580001 1 TBD(3) NA(5) TBD(4) 

X14SB059 X14SS0590001 1 TBD(3) NA(5) TBD(4) 

X14SB060 X14SS0600001 1 TBD(3) NA(5) TBD(4) 

Field Duplicate 1 TBD(3) NA(5) TBD(4) 

X14SB061 X14SS0610001 1 TBD(3) NA(5) TBD(4) 

X14SB062 X14SS0620001 1 TBD(3) NA(5) TBD(4) 

X14SB063 X14SS0630001 1 TBD(3) NA(5) TBD(4) 

X14SB064 X14SS0640001 1 TBD(3) NA(5) TBD(4) 

X14SB065 X14SS0650001 1 TBD(3) NA(5) TBD(4) 

X14SB066 X14SS0660001 1 TBD(3) NA(5) TBD(4) 

X14SB067 X14SS0670001 1 TBD(3) NA(5) TBD(4) 

X14SB068 X14SS0680001 1 TBD(3) NA(5) TBD(4) 

X14SB069 X14SS0690001 1 TBD(3) NA(5) TBD(4) 

X14SB070 X14SS0700001 1 TBD(3) NA(5) TBD(4) 

X14SB071 X14SS0710001 1 TBD(3) NA(5) TBD(4) 

X14SB072 X14SS0720001 1 TBD(3) NA(5) TBD(4) 

X14SB073 X14SS0730001 1 TBD(3) NA(5) TBD(4) 

X14SB074 X14SS0740001 1 TBD(3) NA(5) TBD(4) 
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Metals NG and Lead Miscellaneous 
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Method (TOC) 
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Sample 
Location(1) Sample ID(2) 

X14SB075 X14SS0750001 1 TBD(3) NA(5) TBD(4) 

X14SB076 X14SS0760001 1 TBD(3) NA(5) TBD(4) 

X14SB077 X14SS0770001 1 TBD(3) NA(5) TBD(4) 

X14SB078 X14SS0780001 1 TBD(3) NA(5) TBD(4) 

X14SB079 X14SS0790001 1 TBD(3) NA(5) TBD(4) 

X14SB080 X14SS0800001 1 TBD(3) NA(5) TBD(4) 

Field Duplicate 1 TBD(3) NA(5) TBD(4) 

Total Soil Samples - Marine Rifle 
Range 

TBD(4) 85 TBD(3) NA(5) 

Discretionary Samples(6) 

Soil 

TBD(4) X14SB086 X14SS0860001 TBD(3) NA(5) 1 

1 TBD(3) NA(5) TBD(4) X14SB087 X14SS0870001 

X14SB088 X14SS0880001 1 TBD(3) NA(5) TBD(4) 

X14SB089 X14SS0890001 1 TBD(4) TBD(3) NA(5) 

TBD(4) X14SB090 X14SS0900001 1 TBD(3) NA(5) 

TBD(4) X14SB091 X14SS0910001 1 TBD(3) NA(5) 

X14SB092 X14SS0920001 1 TBD(3) NA(5) TBD(4) 

X14SB093 X14SS0930001 1 TBD(3) NA(5) TBD(4) 

X14SB094 X14SS0940001 1 TBD(3) NA(5) TBD(4) 

X14SB095 X14SS0950001 1 TBD(3) NA(5) TBD(4) 

Total Discretionary Soil Samples 
- Marine Rifle Range 

10 TBD(3) NA(5) TBD(4) 

Sediment 

X14SW/SD001 X14SD0010006 1 TBD(3) -- TBD(4) 

X14SW/SD002 X14SD0020006 1 TBD(3) -- TBD(4) 

X14SW/SD003 X14SD0030006 1 TBD(3) -- TBD(4) 

X14SW/SD004 X14SD0040006 1 TBD(3) -- TBD(4) 

X14SW/SD005 X14SD0050006 1 TBD(3) -- TBD(4) 
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Metals NG and Lead Miscellaneous 

Sample 
Location(1) Sample ID(2) 
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Method (TOC) 

X14SW/SD006 X14SD0060006 1 TBD(3) -- TBD(4) 

X14SW/SD007 X14SD0070006 1 TBD(3) -- TBD(4) 

X14SW/SD008 X14SD0080006 1 TBD(3) -- TBD(4) 

X14SW/SD009 X14SD0090006 1 TBD(3) -- TBD(4) 

X14SW/SD010 X14SD0100006 1 TBD(3) -- TBD(4) 

Total Discretionary Sediment 
Samples - Marine Rifle Range 

10 TBD(3) -- TBD(4) 

 
CEC – Cation exchange capacity. 
TBD - To be determined. 
TOC - Total organic carbon. 
 
1 X = UXO 
2 Sample depth to a maximum of 12 inches bgs for surface soil and 6 inches bgs for sediment.  Samples 

will be collected in accordance with their respective SOP (soil SOP-05 and sediment SOP-08). 
3 Dependent on field XRF screenings, up to 30 soil samples and one sediment sample will be selected 

for specific metals analysis at a fixed-base laboratory. 
4 Up to four of the samples (soil and/or sediment) submitted to the fixed-base laboratory will also 

undergo pH, TOC, and CEC analysis. 
5 The composite samples collected at the firing line will undergo laboratory analysis for nitroglycerin and 

lead. 
6 Based on field observations and conditions at the time of sampling, up to 10 discretionary soil and 

sediment samples may be collected. 
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SAP Worksheet #18.2 -- Sampling Locations and Methods/SOP Requirements Table 

(UFP-QAPP Manual Section 3.1.1) 

 
OLD SKEET AND TRAP RANGE (UXO 15) 

 

Metals NG and Lead SVOC Miscellaneous 

Sample Location(1) Sample ID(2) 
Fi

el
d 

XR
F 

(L
ea

d 
O

nl
y)

 

SW
-8

46
 

30
50

B
/6

02
0A

 
(S

b,
 A

s,
 C

u,
 P

b,
 

Sn
, Z

n)
 

SW
-8

46
 8

33
0B

 
SW

-8
46

 
30

50
B

/6
02

0A
 

SW
-8

46
 8

27
0 

(P
A

H
) 

SW-846 9045D 
(pH), 

SW-846 9081 
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Lloyd Kahn 
Method (TOC) 

Soil      

X15SB001 X15SS0010001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB002 X15SS0020001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB003 X15SS0030001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB004 X15SS0040001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB005 X15SS0050001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB006 X15SS0060001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB007 X15SS0070001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB008 X15SS0080001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB009 X15SS0090001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB010 X15SS0100001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB011 X15SS0110001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB012 X15SS0120001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB013 X15SS0130001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB014 X15SS0140001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB015 X15SS0150001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB016 X15SS0160001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB017 X15SS0170001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB018 X15SS0180001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB019 X15SS0190001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB020 X15SS0200001 1 TBD(3) NA(6) TBD(4) TBD(5) 

Field Duplicate 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB021 X15SS0210001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB022 X15SS0220001 1 TBD(3) NA(6) TBD(4) TBD(5) 
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Metals NG and Lead SVOC Miscellaneous 

Sample Location(1) Sample ID(2) 
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Method (TOC) 

X15SB023 X15SS0230001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB024 X15SS0240001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB025 X15SS0250001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB026 X15SS0260001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB027 X15SS0270001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB028 X15SS0280001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB029 X15SS0290001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB030 X15SS0300001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB031 X15SS0310001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB032 X15SS0320001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB033 X15SS0330001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB034 X15SS0340001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB035 X15SS0350001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB036 X15SS0360001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB037 X15SS0370001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB038 X15SS0380001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB039 X15SS0390001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB040 X15SS0400001 1 TBD(3) NA(6) TBD(4) TBD(5) 

Field Duplicate 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB041 X15SS0410001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB042 X15SS0420001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB043 X15SS0430001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB044 X15SS0440001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB045 X15SS0450001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB046 X15SS0460001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB047 X15SS0470001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB048 X15SS0480001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB049 X15SS0490001 1 TBD(3) NA(6) TBD(4) TBD(5) 
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Metals NG and Lead SVOC Miscellaneous 

Sample Location(1) Sample ID(2) 
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X15SB050 X15SS0500001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB051 X15SS0510001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB052 X15SS0520001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB053 X15SS0530001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB054 X15SS0540001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB055 X15SS0550001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB056 X15SS0560001 1 TBD(3) NA(6) TBD(4) TBD(5) 

Field Duplicate 1 TBD(3) NA(6) TBD(4) TBD(5) 

Total Soil Samples - Old Skeet and 
Trap Range 

59 TBD(3) NA(6) TBD(4) TBD(5) 

Sediment 

X15SW/SD001 X15SD0010006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD002 X15SD0020006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD003 X15SD0030006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD004 X15SD0040006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD005 X15SD0050006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD006 X15SD0060006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD007 X15SD0070006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD008 X15SD0080006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD009 X15SD0090006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD010 X15SD0100006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD011 X15SD0110006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD012 X15SD0120006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD013 X15SD0130006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD014 X15SD0140006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD015 X15SD0150006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD016 X15SD0160006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD017 X15SD0170006 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SW/SD018 X15SD0180006 1 TBD(3) NA(6) TBD(4) TBD(5) 
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Metals NG and Lead SVOC Miscellaneous 

Sample Location(1) Sample ID(2) 
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Method (TOC) 

X15SW/SD019 X15SD0190006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD020 X15SD0200006 1 TBD(3) -- TBD(4) TBD(5) 

Field Duplicate 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD021 X15SD0210006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD022 X15SD0220006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD023 X15SD0230006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD024 X15SD0240006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD025 X15SD0250006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD026 X15SD0260006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD027 X15SD0270006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD028 X15SD0280006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD029 X15SD0290006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD030 X15SD0300006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD031 X15SD0310006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD032 X15SD0320006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD033 X15SD0330006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD034 X15SD0340006 1 TBD(3) -- TBD(4) TBD(5) 

Field Duplicate 1 TBD(3) -- TBD(4) TBD(5) 

Total Sediment Samples - Old Skeet 
and Trap Range 

36 TBD(3) -- TBD(4) TBD(5) 

Discretionary Samples(7) 

Soil 

X15SB057 X15SS0570001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB058 X15SS0580001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB059 X15SS0590001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB060 X15SS0600001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB061 X15SS0610001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB062 X15SS0620001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB063 X15SS0630001 1 TBD(3) NA(6) TBD(4) TBD(5) 
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Metals NG and Lead SVOC Miscellaneous 

Sample Location(1) Sample ID(2) 
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X15SB064 X15SS0640001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB065 X15SS0650001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X15SB066 X15SS0660001 1 TBD(3) NA(6) TBD(4) TBD(5) 

Total Discretionary Soil Samples - 
Old Skeet and Trap Range 

10 TBD(3) NA(6) TBD(4) TBD(5) 

Sediment 
X15SW/SD035 X15SD0350006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD036 X15SD0360006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD037 X15SD0370006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD038 X15SD0380006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD039 X15SD0390006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD040 X15SD0400006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD041 X15SD0420006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD042 X15SD0420006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD043 X15SD0430006 1 TBD(3) -- TBD(4) TBD(5) 

X15SW/SD044 X15SD0440006 1 TBD(3) -- TBD(4) TBD(5) 

Total Discretionary Sediment 
Samples - Old Skeet and Trap 

10 TBD(3) -- TBD(4) TBD(5) 

 
CEC = Cation exchange capacity. 
TOC = Total organic carbon. 
TBD = To be determined. 
 
1 X = UXO. 
2 Sample depth to a maximum of 12 inches bgs for surface soil and 6 inches bgs for sediment.  Samples 

will be collected in accordance with their respective SOP (soil SOP-05 and sediment SOP-08). 
3 Dependent on field XRF screenings, up to 30 soil samples and up to 20 sediment samples will be 

selected for specified metals analysis at a fixed-base laboratory. 
4 Of the samples selected for fixed-base laboratory analysis, up to 20 will be analyzed for PAHs. 
5 Up to four samples (soil and/or sediment) will be selected for pH, TOC, and CEC analysis at a fixed-

base laboratory. 
6 The composite samples collected from the firing line will undergo laboratory analysis for nitroglycerin 

and lead. 
7 Based on field observations and conditions at the time of sampling, up to 10 discretionary soil and 

sediment samples may be collected. 
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SAP Worksheet #18.3 -- Sampling Locations and Methods/SOP Requirements Table 

(UFP-QAPP Manual Section 3.1.1) 

 

ROACH ROAD RIFLE RANGE (UXO 25) 
 

Metals NG and Lead Miscellaneous 

Sample 
Location(1) Sample ID(2) 
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SW-846 9081 

(CEC), 
Lloyd Kahn 

Method (TOC) 

Soil 

X25SB001 X25SS0010001 1 TBD(3) NA(5) TBD(4) 

X25SB002 X25SS0020001 1 TBD(3) NA(5) TBD(4) 

X25SB003 X25SS0030001 1 TBD(3) NA(5) TBD(4) 

X25SB004 X25SS0040001 1 TBD(3) NA(5) TBD(4) 

X25SB005 X25SS0050001 1 TBD(3) NA(5) TBD(4) 

X25SB006 X25SS0060001 1 TBD(3) NA(5) TBD(4) 

X25SB007 X25SS0070001 1 TBD(3) NA(5) TBD(4) 

X25SB008 X25SS0080001 1 TBD(3) NA(5) TBD(4) 

X25SB009 X25SS0090001 1 TBD(3) NA(5) TBD(4) 

X25SB010 X25SS0100001 1 TBD(3) NA(5) TBD(4) 

X25SB011 X25SS0110001 1 TBD(3) NA(5) TBD(4) 

X25SB012 X25SS0120001 1 TBD(3) NA(5) TBD(4) 

X25SB013 X25SS0130001 1 TBD(3) NA(5) TBD(4) 

X25SB014 X25SS0140001 1 TBD(3) NA(5) TBD(4) 

X25SB015 X25SS0150001 1 TBD(3) NA(5) TBD(4) 

X25SB016 X25SS0160001 1 TBD(3) NA(5) TBD(4) 

X25SB017 X25SS0170001 1 TBD(3) NA(5) TBD(4) 

X25SB018 X25SS0180001 1 TBD(3) NA(5) TBD(4) 

X25SB019 X25SS0190001 1 TBD(3) NA(5) TBD(4) 

X25SB020 X25SS0200001 1 TBD(3) NA(5) TBD(4) 

Field Duplicate 1 TBD(3) NA(5) TBD(4) 

X25SB021 X25SS0210001 1 TBD(3) NA(5) TBD(4) 
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NSF Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date  April 2009 

Worksheet #18.3 
Page 234 of 298 

 

Metals NG and Lead Miscellaneous 

Sample 
Location(1) Sample ID(2) 
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(pH), 
SW-846 9081 

(CEC), 
Lloyd Kahn 

Method (TOC) 

X25SB022 X25SS0220001 1 TBD(3) NA(5) TBD(4) 

X25SB023 X25SS0230001 1 TBD(3) NA(5) TBD(4) 

X25SB024 X25SS0240001 1 TBD(3) NA(5) TBD(4) 

X25SB025 X25SS0250001 1 TBD(3) NA(5) TBD(4) 

X25SB026 X25SS0260001 1 TBD(3) NA(5) TBD(4) 

X25SB027 X25SS0270001 1 TBD(3) NA(5) TBD(4) 

X25SB028 X25SS0280001 1 TBD(3) NA(5) TBD(4) 

X25SB029 X25SS0290001 1 TBD(3) NA(5) TBD(4) 

X25SB030 X25SS0300001 1 TBD(3) NA(5) TBD(4) 

X25SB031 X25SS0310001 1 TBD(3) NA(5) TBD(4) 

X25SB032 X25SS0320001 1 TBD(3) NA(5) TBD(4) 

Field Duplicate 1 TBD(3) NA(5) TBD(4) 

Total Soil Samples - Roach Road 
Rifle Range 

27 TBD(3) NA(5) TBD(4) 

Discretionary Samples(6) 

Soil 

X25SB033 X25SS0330001 1 TBD(3) NA(5) TBD(4) 

X25SB034 X25SS0340001 1 TBD(3) NA(5) TBD(4) 

X25SB035 X25SS0350001 1 TBD(3) NA(5) TBD(4) 

X25SB036 X25SS0360001 1 TBD(3) NA(5) TBD(4) 

X25SB037 X25SS0370001 1 TBD(3) NA(5) TBD(4) 

X25SB038 X25SS0380001 1 TBD(3) NA(5) TBD(4) 

X25SB039 X25SS0390001 1 TBD(3) NA(5) TBD(4) 

X25SB040 X25SS0400001 1 TBD(3) NA(5) TBD(4) 

X25SB041 X25SS0410001 1 TBD(3) NA(5) TBD(4) 

X25SB042 X25SS0420001 1 TBD(3) NA(5) TBD(4) 

Total Discretionary Soil Samples - 
Roach Road Rifle Range 10 TBD(3) NA(5) TBD(4) 
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010801/P (WS #18.3)  CTO 423 

Metals NG and Lead Miscellaneous 

Sample 
Location(1) Sample ID(2) 

Fi
el

d 
XR

F 
(L

ea
d 

O
nl

y)
 

SW
-8

46
 

30
50

B
/6

02
0A

 
(S

b,
 A

s,
 C

u,
 P

b,
 

Sn
, Z

n)
 

SW
-8

46
 8

33
0B

 
SW

-8
46

 
30

50
B

/6
02

0A
 SW-846 9045D 

(pH), 
SW-846 9081 

(CEC), 
Lloyd Kahn 

Method (TOC) 

Sediment 

X25SW/SD001 X25SD0010006 1 TBD(3) NA(5) TBD(4) 

X25SW/SD002 X25SD0020006 1 TBD(3) NA(5) TBD(4) 

X25SW/SD003 X25SD0030006 1 TBD(3) NA(5) TBD(4) 

X25SW/SD004 X25SD0040006 1 TBD(3) NA(5) TBD(4) 

X25SW/SD005 X25SD0050006 1 TBD(3) NA(5) TBD(4) 

X25SW/SD006 X25SD0060006 1 TBD(3) NA(5) TBD(4) 

X25SW/SD007 X25SD0070006 1 TBD(3) NA(5) TBD(4) 

X25SW/SD008 X25SD0080006 1 TBD(3) NA(5) TBD(4) 

X25SW/SD009 X25SD0090006 1 TBD(3) NA(5) TBD(4) 

X25SW/SD010 X25SD0100006 1 TBD(3) NA(5) TBD(4) 

Total Discretionary Sediment 
Samples - Roach Road Rifle 
Range 10 TBD(3) NA(5) TBD(4) 

 
CEC = Cation exchange capacity. 
TOC = Total organic carbon. 
TBD = To be determined. 
 
1 X = UXO 
2 Sample depth to a maximum of 12 inches bgs for surface soil and 6 inches bgs for sediment.  Samples 

will be collected in accordance with their respective SOP (soil SOP-05 and sediment SOP-08). 
3 Dependent on field XRF screenings, up to 20 soil samples and one sediment sample will be selected 

for specified metals analysis at a fixed-base laboratory. 
4 Up to four samples (soil and/or sediment) will be selected for pH, TOC, and CEC analysis at a fixed-

base laboratory. 
5 The composite samples collected from the firing line will undergo laboratory analysis for nitroglycerin 

and lead. 
6 Based on field observations and conditions at the time of sampling, up to 10 discretionary soil and 

sediment samples may be collected. 
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SAP Worksheet #18.4 -- Sampling Locations and Methods/SOP Requirements Table 

(UFP-QAPP Manual Section 3.1.1) 

 

RUM POINT SKEET RANGE (UXO 16) 
 

METALS NG and Lead SVOC Miscellaneous 

Sample Location(1) Sample ID(2) 
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(CEC), 
Lloyd Kahn 

Method (TOC) 

Soil      

X16SB001 X16SS0010001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB002 X16SS0020001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB003 X16SS0030001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB004 X16SS0040001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB005 X16SS0050001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB006 X16SS0060001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB007 X16SS0070001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB008 X16SS0080001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB009 X16SS0090001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB010 X16SS0100001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB011 X16SS0110001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB012 X16SS0120001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB013 X16SS0130001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB014 X16SS0140001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB015 X16SS0150001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB016 X16SS0160001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB017 X16SS0170001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB018 X16SS0180001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB019 X16SS0190001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB020 X16SS0200001 1 TBD(3) NA(6) TBD(4) TBD(5) 

Field Duplicate 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB021 X16SS0210001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB022 X16SS0220001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB023 X16SS0230001 1 TBD(3) NA(6) TBD(4) TBD(5) 
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METALS NG and Lead SVOC Miscellaneous 

Sample Location(1) Sample ID(2) 
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(pH), 
SW-846 9081 

(CEC), 
Lloyd Kahn 

Method (TOC) 

X16SB024 X16SS0240001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB025 X16SS0250001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB026 X16SS0260001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB027 X16SS0270001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB028 X16SS0280001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB029 X16SS0290001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB030 X16SS0300001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB031 X16SS0310001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB032 X16SS0320001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB033 X16SS0330001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB034 X16SS0340001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB035 X16SS0350001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB036 X16SS0360001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB037 X16SS0370001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB038 X16SS0380001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB039 X16SS0390001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB040 X16SS0400001 1 TBD(3) NA(6) TBD(4) TBD(5) 

Field Duplicate 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB041 X16SS0410001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB042 X16SS0420001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB043 X16SS0430001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB044 X16SS0440001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB045 X16SS0450001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB046 X16SS0460001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB047 X16SS0470001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB048 X16SS0480001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB049 X16SS0490001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB050 X16SS0500001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB051 X16SS0510001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB052 X16SS0520001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB053 X16SS0530001 1 TBD(3) NA(6) TBD(4) TBD(5) 
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METALS NG and Lead SVOC Miscellaneous 

Sample Location(1) Sample ID(2) 
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(pH), 
SW-846 9081 

(CEC), 
Lloyd Kahn 

Method (TOC) 

X16SB054 X16SS0540001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB055 X16SS0550001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB056 X16SS0560001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB057 X16SS0570001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB058 X16SS0580001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB059 X16SS0590001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB060 X16SS0600001 1 TBD(3) NA(6) TBD(4) TBD(5) 

Field Duplicate 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB061 X16SS0610001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB062 X16SS0620001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB063 X16SS0630001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB064 X16SS0640001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB065 X16SS0650001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB066 X16SS0660001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB067 X16SS0670001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB068 X16SS0680001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB069 X16SS0690001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB070 X16SS0700001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB071 X16SS0710001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB072 X16SS0720001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB073 X16SS0730001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB074 X16SS0740001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB075 X16SS0750001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB076 X16SS0760001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB077 X16SS0770001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB078 X16SS0780001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB079 X16SS0790001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB080 X16SS0800001 1 TBD(3) NA(6) TBD(4) TBD(5) 
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METALS NG and Lead SVOC Miscellaneous 

Sample Location(1) Sample ID(2) 
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SW-846 9081 

(CEC), 
Lloyd Kahn 

Method (TOC) 

X16SB081 X16SS0810001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB082 X16SS0820001 1 TBD(3) NA(6) TBD(4) TBD(5) 

Total Soil Samples - Rum Pont 
Skeet Range 86 TBD(3) NA(6) TBD(4) TBD(5) 

Discretionary Samples(7) 

Soil 

X16SB086 X16SS0860001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB087 X16SS0870001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB088 X16SS0880001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB089 X16SS0890001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB090 X16SS0900001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB091 X16SS0910001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB092 X16SS0920001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB093 X16SS0930001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB094 X16SS0940001 1 TBD(3) NA(6) TBD(4) TBD(5) 

X16SB095 X16SS0950001 1 TBD(3) NA(6) TBD(4) TBD(5) 

Total Discretionary Soil Samples 
- Rum Point Skeet Range 10 TBD(3) NA(6) TBD(4) TBD(5) 

Sediment 

X16SW/SD001 X16SD0010006 1 TBD(3) -- TBD(4) TBD(5) 

X16SW/SD002 X16SD0020006 1 TBD(3) -- TBD(4) TBD(5) 

X16SW/SD003 X16SD0030006 1 TBD(3) -- TBD(4) TBD(5) 

X16SW/SD004 X16SD0040006 1 TBD(3) -- TBD(4) TBD(5) 

X16SW/SD005 X16SD0050006 1 TBD(3) -- TBD(4) TBD(5) 

X16SW/SD006 X16SD0060006 1 TBD(3) -- TBD(4) TBD(5) 

X16SW/SD007 X16SD0070006 1 TBD(3) -- TBD(4) TBD(5) 

X16SW/SD008 X16SD0080006 1 TBD(3) -- TBD(4) TBD(5) 

X16SW/SD009 X16SD0090006 1 TBD(3) -- TBD(4) TBD(5) 

X16SW/SD010 X16SD0100006 1 TBD(3) -- TBD(4) TBD(5) 

Total Discretionary Sediment 
Samples - Rum Point Skeet 
Range 

10 TBD(3) -- TBD(4) TBD(5) 
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CEC = Cation exchange capacity. 
TAL = Target Analyte List. 
TOC = Total organic carbon. 
TBD = To be determined. 
 
1 X = UXO 
2 Sample depth to a maximum of 6 inches bgs for surface soil and 6 inches bgs for sediment.  Samples will be 

collected in accordance with their respective SOP (soil SOP-05 and sediment SOP-08). 
3 Dependent on field XRF screenings, up to 25 soil samples and one sediment sample will be selected for 

TAL metals analysis at a fixed-base laboratory. 
4 Of the samples selected for fixed-base laboratory analysis, up to 20 will be analyzed for PAHs. 
5 Up to four samples (soil and/or sediment) will be selected for pH, TOC, and CEC analysis at a fixed-base 

laboratory. 
6 The composite samples collected from the firing line will undergo laboratory analysis for nitroglycerin and 

lead. 
7 Based on field observations and conditions at the time of sampling, up to 10 discretionary soil and 

sediment samples may be collected. 
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SAP Worksheet #18.5 -- Sampling Locations and Methods/SOP Requirements Table 

(UFP-QAPP Manual Section 3.1.1) 

 

SMALL ARMS (PISTOL) RANGE (UXO 17) 
 

Metals NG and Lead Miscellaneous 

Sample 
Location(1) 
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 SW-846 9045D 
(pH), 

SW-846 9081 
(CEC), 

Lloyd Kahn 
Method (TOC) 

Soil 

1 TBD(3) NA(5) TBD(4) X17SB001 X17SS0010001 

 X17SB001XXXX 1 TBD(3) NA(5) TBD(4) 

 X17SB001XXXX 1 TBD(3) NA(5) TBD(4) 

X17SB002 X17SS0020001 1 TBD(3) NA(5) TBD(4) 

 X17SB002XXXX 1 TBD(3) NA(5) TBD(4) 

 X17SB002XXXX 1 TBD(3) NA(5) TBD(4) 

X17SB003 X17SS0030001 1 TBD(3) NA(5) TBD(4) 

 X17SB003XXXX 1 TBD(3) NA(5) TBD(4) 

 X17SB003XXXX 1 TBD(3) NA(5) TBD(4) 

X17SB004 X17SS0040001 1 TBD(3) NA(5) TBD(4) 

 X17SB004XXXX 1 TBD(3) NA(5) TBD(4) 

 X17SB004XXXX 1 TBD(3) NA(5) TBD(4) 

X17SB005 X17SS0050001 1 TBD(3) NA(5) TBD(4) 

 X17SB005XXXX 1 TBD(3) NA(5) TBD(4) 

 X17SB005XXXX 1 TBD(3) NA(5) TBD(4) 

X17SB006 X17SS0060001 1 TBD(3) NA(5) TBD(4) 

 X17SS006XXXX 1 TBD(3) NA(5) TBD(4) 

 X17SS006XXXX 1 TBD(3) NA(5) TBD(4) 

X17SB007 X17SS0070001 1 TBD(3) NA(5) TBD(4) 

 X17SB007XXXX 1 TBD(3) NA(5) TBD(4) 

 X17SB007XXXX 1 TBD(3) NA(5) TBD(4) 

Field Duplicate 1 TBD(3) NA(5) TBD(4) 
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Metals NG and Lead Miscellaneous 

Sample 
Location(1) 

SW
-8

46
 8

33
0B

 
SW

-8
46

 
30

50
/6

02
0A

 SW-846 9045D 
(pH), 

SW-846 9081 
(CEC), 

Lloyd Kahn 
Method (TOC) 

SW
-8

46
 

30
50

B
/6

02
0A

 
(S

b,
 A

s,
 C

u,
 P

b,
 

Sn
, Z

n)
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d 
XR

F 
(L

ea
d 

O
nl

y)
 

Sample ID(2) 

X17SB008 X17SS0080001 1 TBD(3) NA(5) TBD(4) 

X17SB009 X17SS0090001 1 TBD(3) NA(5) TBD(4) 

X17SB010 X17SS0100001 1 TBD(3) NA(5) TBD(4) 

X17SB011 X17SS0110001 1 TBD(3) NA(5) TBD(4) 

X17SB012 X17SS0120001 1 TBD(3) NA(5) TBD(4) 

X17SB013 X17SS0130001 1 TBD(3) NA(5) TBD(4) 

X17SB014 X17SS0140001 1 TBD(3) NA(5) TBD(4) 

X17SB015 X17SS0150001 1 TBD(3) NA(5) TBD(4) 

X17SB016 X17SS0160001 1 TBD(3) NA(5) TBD(4) 

X17SB017 X17SS0170001 1 TBD(3) NA(5) TBD(4) 

X17SB018 X17SS0180001 1 TBD(3) NA(5) TBD(4) 

X17SB019 X17SS0190001 1 TBD(3) NA(5) TBD(4) 

X17SB020 X17SS0200001 1 TBD(3) NA(5) TBD(4) 

Field Duplicate 1 TBD(3) NA(5) TBD(4) 

Total Soil Samples - Small Arms 
(Pistol) Range 36 TBD(3) NA(5) TBD(4) 

Discretionary Samples(6) 

Soil 

X17SB021 X17SS0310001 1 TBD(3) NA(5) TBD(4) 

X17SB022 X17SS0320001 1 TBD(3) NA(5) TBD(4) 

X17SB023 X17SS0330001 1 TBD(3) NA(5) TBD(4) 

X17SB024 X17SS0340001 1 TBD(3) NA(5) TBD(4) 

X17SB025 X17SS0350001 1 TBD(3) NA(5) TBD(4) 

X17SB026 X17SS0360001 1 TBD(3) NA(5) TBD(4) 

X17SB027 X17SS0370001 1 TBD(3) NA(5) TBD(4) 

X17SB028 X17SS0380001 1 TBD(3) NA(5) TBD(4) 

X17SB029 X17SS0390001 1 TBD(3) NA(5) TBD(4) 

X17SB030 X17SS0400001 1 TBD(3) NA(5) TBD(4) 

Total Discretionary Soil Samples - 
Small Arms (Pistol) Range 

10 TBD(3) NA(5) TBD(4) 
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Metals NG and Lead Miscellaneous 

Sample 
Location(1) Sample ID(2) 

Fi
el

d 
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F 
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ea
d 
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SW
-8

46
 

30
50

B
/6

02
0A

 
(S

b,
 A

s,
 C

u,
 P

b,
 

Sn
, Z

n)
 

SW
-8

46
 8

33
0B

 
SW

-8
46

 
30

50
/6

02
0A

 SW-846 9045D 
(pH), 

SW-846 9081 
(CEC), 

Lloyd Kahn 
Method (TOC) 

Sediment 

X17SW/SD001 X17SD0010006 1 TBD(3) NA(5) TBD(4) 

X17SW/SD002 X17SD0020006 1 TBD(3) NA(5) TBD(4) 

X17SW/SD003 X17SD0030006 1 TBD(3) NA(5) TBD(4) 

X17SW/SD004 X17SD0040006 1 TBD(3) NA(5) TBD(4) 

X17SW/SD005 X17SD0050006 1 TBD(3) NA(5) TBD(4) 

X17SW/SD006 X17SD0060006 1 TBD(3) NA(5) TBD(4) 

X17SW/SD007 X17SD0070006 1 TBD(3) NA(5) TBD(4) 

X17SW/SD008 X17SD0080006 1 TBD(3) NA(5) TBD(4) 

X17SW/SD009 X17SD0090006 1 TBD(3) NA(5) TBD(4) 

X17SW/SD010 X17SD0100006 1 TBD(3) NA(5) TBD(4) 

Total Discretionary Sediment 
Samples - Small Arms (Pistol) 

Range 
10 TBD(3) NA(5) TBD(4) 

 
CEC = Cation exchange capacity. 
TAL = Target Analyte List. 
TBD = To be determined. 
TOC = Total organic carbon. 
 
1 X = UXO 
2 Sample depth to a maximum of 6 inches bgs for surface soil and 6 inches bgs for sediment.  Samples 

will be collected in accordance with their respective SOP (soil SOP-05 and -06, and sediment SOP-
08).  The XXXX in the nomenclature indicates depth of subsurface soil samples, which will be 
determined in the field. 

3 Dependent on field XRF screenings, up to 20 soil samples and one sediment sample will be selected 
for specific metals analysis at a fixed-base laboratory. 

4 Up to four samples (soil and/or sediment) will be selected for pH, TOC, and CEC analysis at a fixed-
base laboratory. 

5 The composite samples collected from the firing line will undergo laboratory analysis for nitroglycerin 
and lead. 

6 Based on field observations and conditions at the time of sampling, up to 10 discretionary soil and 
sediment samples may be collected. 
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SAP Worksheet #19 -- Analytical SOP Requirements Table  
 
 Fixed-Base Laboratory Analyses  
 

Matrix Analytical Group 
Analytical and 

Preparation Method / 
SOP Reference 

Container 
(number, size, and 

type) 

Sample 
Volume 

(units) 

Preservation 
Requirements 

 (chemical, 
temperature, light 

protected) 

Maximum 
Holding Time(1) 

(preparation / 
analysis) 

Select Metals (Sb, As, Cu, 
Pb, Sn, Zn) 

SW846 6020, 3010/  KAS 
SOP CA-627, CA-604  

Two 100-mL HDPE 
container 

100-mL HDPE 
container 

Nitric acid to pH < 
2; Cool to 4o C 6 months  

TCL PAH 
 SW846 8270 SIM, 

3510/KAS SOP CA213, 
CA502 

Two 1-liter glass 
amber bottles 

One 1-liter glass 
amber bottle Cool to 4o C 

7 days until 
extraction/40 days 

to analysis Aqueous 

Nitroglycerin SW-846 8330B/09-8330W, 
1B-8330 

(2) 1000 mL amber 
glass 

 

1000 mL 
 

Cool 4°C 14 days to 
extraction/40 days to 

analysis 

Select Metals (Sb, As, Cu, 
Pb, Sn, Zn) 

SW846 6020, 3050/  KAS 
SOP CA-627, CA-605 

One 4 oz glass soil 
jar Same Cool to 4o C 6 months 

TCL PAH 
SW846 8270 SIM, 

3550/KAS SOP CA-213, 
CA512 

One 4 oz glass soil 
jar  Same Cool to 4o C 

14 days until 
extraction/40 days 

to analysis 
Solid 

Nitroglycerin SW-846 8330B/09-8330B 
Soil, 1B-8330B 8 ounce glass 30 g 

Cool 4°C 14 days to 
extraction/40 days to 

analysis 

Solid Total Organic Carbon Lloyd Kahn/KAS SOP CA-
741 

One 4 oz glass soil 
jar Same Cool to 4o C 14 Days 

Solid Cation Exchange Capacity SW846 9081/ KAS SOP 
CA-737 

One 4 oz glass soil 
jar Same Cool to 4o C 

14 days until 
extraction/7 days 

to analysis 

Solid pH SW846 9045/ KAS SOP 
CA-709 

One 4 oz glass soil 
jar Same Cool to 4o C 24 Hours 
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Field Portable X-Ray Fluorescence Analyses  
 

Matrix Analytical Group 
Analytical and 

Preparation Method / 
SOP Reference 

Containers 

(number, size, and 
type) 

Sample 
Volume 

(units) 

Preservation 
Requirements 

 (chemical, 
temperature, light 

protected) 

Maximum 
Holding Time(1) 

(preparation / 
analysis) 

Solid Lead  
Tetra Tech XRF SOP 

(SOP-13) and 
Manufacturer SOP 

One 1 gallon zip 
closure bag Same Cool to 4o C 6 months 

 

1  Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted. 

HDPE  -   High-density polyethylene.    

SOP   -  Standard Operating Procedure. 

TBD   -   To be determined. 

TCL     -   Target Compound List polynuclear aromatic hydrocarbons.  

XRF   -   X-ray fluorescence. 
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SAP Worksheet #20 -- Field Quality Control Sample Summary Table 
 
Fixed-Base Laboratory Analyses 
 

Matrix 
Analytical 

Group 
Concentration 

Level 
No. of Sampling 

Locations 1 

No. of  
Field 

Duplicates

No. of 
Equip.  
Blanks  

Total No. of 
Samples to 

Lab 
Solid (Soil) Select Metals  Low to High 125 7 5 144 

Solid (Soil) PAH Low to Moderate 35 2 2 41 

Solid (Soil) Nitroglycerin Low 18 1 1 20 

Solid (Sediment) Select Metals Low to High 24 2 2 30 

Solid (Sediment) PAH Low to Moderate 10 1 1 12 

Solid (Soil) pH, CEC, TOC Low to Moderate 18 NA NA 18 

Solid (Sediment) pH, CEC, TOC Low to Moderate 2 NA NA 2 

 
1 If samples are collected at different depths at the same location, count each discrete sampling depth 

as a separate sampling location or station. 

 
Equip -   Equipment     PAH -   Polycyclic Aromatic Hydrocarbons    

MS/MSD     -   Matrix Spike/Matrix Spike Duplicate  PT -   Proficiency Testing 

No.             -   Number     TBD -   To Be Determined 
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SAP Worksheet #21 -- Project Sampling SOP References Table 
(UFP-QAPP Manual Section 3.1.2) 

 

 
Reference 
Number 

 
Title, Revision Date and/or 

Number 

 
Originating 

Organization of 
Sampling SOP 

 
Equipment Type 

 
Modified for 

Project Work? 
(Y/N) 

 
Comments 

SOP-01 Sample Labeling Tetra Tech NA N Contained in Appendix A 

SOP-02 Sample Identification Nomenclature Tetra Tech NA N Contained in Appendix A 

SOP-03 Sample Custody and Documentation of 
Field Activities Tetra Tech Fieldlog book, sample log 

sheets, boring logs N Contained in Appendix A 

SOP-04 Decontamination of Field Sampling 
Equipment Tetra Tech 

Decontamination equipment, 
scrub brushes, 5-gallon 
buckets, spray bottles, 

phosphate-free detergent, 
deionized (DI) water 

N Contained in Appendix A 

SOP-05 Soil Coring and Sampling Using Hand 
Auger Techniques Tetra Tech Stainless steel auger bucket, 

extension rods, and T-handle N Contained in Appendix A 

SOP-06 
Borehole Advancement and Soil Coring 

and Sampling Using Direct-Push 
Technology 

Tetra Tech Drilling rig and accessories N Contained in Appendix A 

SOP-07 Surface Water Sampling Tetra Tech 

Multi-parameter water quality 
meter, turbidity meter, 

peristaltic pump, silicone 
tubing, 0.45 micron filter 

N Contained in Appendix A 

SOP-08 Sediment Sampling Tetra Tech Stainless steel or disposable 
trowels N Contained in Appendix A 

SOP-09 Management of Investigation-Derived 
Waste Tetra Tech NA N Contained in Appendix A 

SOP-10 Borehole and Soil Sample Logging Tetra Tech NA N Contained in Appendix A 
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Reference 
Number 

 
Title, Revision Date and/or 

Number 

 
Originating 

Organization of 
Sampling SOP 

 
Equipment Type 

 
Modified for 

Project Work? 
(Y/N) 

 
Comments 

SOP-11 Sample Preservation, Packaging, and 
Shipping Tetra Tech NA N Contained in Appendix A 

SOP-12 Calibration and Care of Water Quality 
Meters Tetra Tech Multi-parameter water quality 

meter N Contained in Appendix A 

SOP-13 Use of Field-Portable X-Ray Fluorescence 
Analysis of Soil and Sediment Tetra Tech Portable X-ray fluorescence 

analyzer and accessories N Contained in Appendix A 

SOP-14 Large Water Body Sediment Sampling Tetra Tech 

Stainless steel trowel, large 
stainless steel bowl, clamshell 
dredge with an 18-foot rope, 
wide-bodied, flat-bottomed 

boat powered by an outboard 
motor 

N Contained in Appendix A 

SOP-15 Composite Sampling for Soil and Sediment Tetra Tech Stainless steel trowels and 
mixing bowls N Contained in Appendix A 
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SAP Worksheet #22 -- Field Equipment Calibration, Maintenance, Testing, and Inspection Table 
(UFP-QAPP Manual Section 3.1.2.4) 

 
Field 

Equipment Activity Frequency Acceptance 
Criteria Corrective Action Resp. 

Person 
SOP 

Reference Comments 

DPT Rig Testing Prior to daily use Pass all 
operational and 
safety checks 

Correct deficiencies before 
operating 

DPT 
subcontractor/ 

FOL 

SOP-06  

Multi-Parameter 
Water Quality 

Meter 

Calibrated in 
accordance with 

manufacturer 
specifications 

Prior to daily use Prepared 
standards 

Charge battery. 
Clean probes. 

Replace membrane. 
Return to vendor for 

replacement. 

FOL SOP-12  

Turbidity Meter Calibrated in 
accordance with 

manufacturer 
specifications 

Prior to daily use Prepared 
standards 

Clean vials. 
Clean unit. 

Return to vendor for 
replacement. 

FOL SOP-12  

XRF Verification/ 
standardization 

check in 
accordance with 

manufacturer 
instructions. 

Prior to daily use and 
after every 20 samples 

throughout the day 

Lead recovery 
to be between 

60 and 135 
percent of 
standard. 

Restandardize.  If still 
unacceptable, contact 

manufacturer for possible 
replacement 

FOL SOP-13  
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SAP Worksheet #23 -- Analytical SOP References Table 
Fixed-Base Laboratory Analyses 
 

Lab SOP 
Number 

Title, Revision 
Date, and/or 

Number 
Definitive or 

Screening Data 

Matrix and 
Analytical 

Group 
Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project Work? 

(Y/N) 

CA-213 

PAHs 8270 (SIM)-A-
1/14/06Analysis of 
Semivolatile Organic 
Compounds By: SW 
846 Method 8270 – 
Modified For 
Selected Ion 
Monitoring (SIM), 
Revision 4, 06/07 

Definitive 
Solid – PAHs 

 
Aqueous – PAHs  

GC/MS (SIM) Katahdin Analytical 
Services N 

CA-502 

Preparation Of 
Aqueous Samples 
For Extractable 
Semivolatile 
Analysis, Revision 4, 
09/07 

Definitive Aqueous – PAHs Separatory Funnel Katahdin Analytical 
Services N 

CA-512 

Preparation Of 
Sediment/Soil 
Samples By 
Sonication Using 
Method 3550 For 
Subsequent 
Extractable Semi-
Volatiles Analysis, 
Revision 5, 09/07 

Definitive Solid - PAHs Sonicator Katahdin Analytical 
Services N 

010801/P (WS #23)  CTO 423 



NSF Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date:  April 2009 

Worksheet #23 
Page 251 of 298 

 

Lab SOP 
Number 

Title, Revision 
Date, and/or 

Number 
Definitive or 

Screening Data 

Matrix and 
Analytical 

Group 
Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project Work? 

(Y/N) 

CA-604 

Acid Digestion of 
Aqueous Samples 
By EPA Method 

3010 for ICP 
Analysis of Total or 
Dissolved Metals, 
Revision 3, 04/06 

Definitive Aqueous – Sb, As, 
Cu, Pb, Sn, Zn Acid Digestion Katahdin Analytical 

Services N 

CA-605 

Acid Digestion Of 
Solid Samples By 

USEPA Method 3050 
For Metals Analysis 

By ICP-AES And 
GFAA, Revision 2, 

03/06 

Definitive Solid – Sb, As, Cu, 
Pb, Sn, Zn Acid Digestion Katahdin Analytical 

Services N 

CA-627 

Trace Metals 
Analysis By ICP-
MS Using USEPA 
Method 6020Metals 
Analysis EPA 6010B- 

I-12/14/06 

Definitive 

Solid – Sb, As, Cu, 
Pb, Sn, Zn 

 
Aqueous -– Sb, 

As, Cu, Pb, Sn, Zn 

GC/MSICP-MS TBDKatahdin 
Analytical Services N 

CA-709 

pH Concentration 
Measurements In 
Soil Matrices - SW 
846 Method 9045, 
Revision 6, 02/07 

Definitive Solid - pH pH Meter Katahdin Analytical 
Services N 

CA-737 
Cation Exchange 
Capacity, Revision 0, 
01/08 

Definitive Solid - CEC ICP Katahdin Analytical 
Services N 
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Lab SOP 
Number 

Title, Revision 
Date, and/or 

Number 
Definitive or 

Screening Data 

Matrix and 
Analytical 

Group 
Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project Work? 

(Y/N) 

CA-741 

Determination of 
Total Organic Carbon 
in Solids Using the 
EPA Region II Lloyd 
Kahn Method, 
Revision 1, 01/07 

Definitive Solid - TOC Lloyd Kahn Katahdin Analytical 
Services N 

09-8330W 

Solid Phase 
Extraction of Water 
for the Analysis of 
Explosives by EPA 
Method 8330A 
(HPLC) Revision 3 

Definitive Aqueous 
Explosives NA 

Analytical 
Laboratory 

Services, Inc. 
N 

09-8330B 
Soil 

Ultrasonication of 
Solids for the 
Analysis of 
Explosives by EPA 
Method 8330B 
(HPLC) Revision 0 

Definitive Solid Explosives NA 
Analytical 
Laboratory 

Services, Inc. 
N 

1B-8330 

Nitroaromatics and 
Nitroamines by 
HPLC with Ultraviolet 
Detection Revision 7 

Definitive Aqueous and Solid 
Explosives HPLC (various) 

Analytical 
Laboratory 

Services, Inc. 
N 

19-COC 

Standard Operating 
Procedure for Chain 
of Custody Entry 
Revision 4 

Definitive All NA 
Analytical 
Laboratory 

Services, Inc. 
N 
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Lab SOP 
Number 

Title, Revision 
Date, and/or 

Number 
Definitive or 

Screening Data 

Matrix and 
Analytical 

Group 
Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project Work? 

(Y/N) 

19-Rec/Han 

Standard Operating 
Procedure for 
Sample 
Receipt/Sample 
Handling revision 12 

Definitive All NA 
Analytical 
Laboratory 

Services, Inc. 
N 

19-Waste 
Disposal 

Waste Disposal 
revision 1 Definitive All NA 

Analytical 
Laboratory 

Services, Inc. 
N 

 

Field Portable X-Ray Fluorescence Analyses  
 

Tetra Tech 
NUS, Inc. 

SOP 
Number 

Title, Revision 
Date, and / or 

Number 
Definitive or 

Screening Data 
Matrix and 
Analytical 

Group 
Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project Work?1 

(Y/N) 

SOP-13 SOP for FPXRF Definitive Solid –  Pb FPXRF Tetra Tech N 
 

 
FPXRF  -   Field portable X-ray fluorescence. 
GC/MS  -   Gas chromatography/mass spectrometry. 
GC/MS (SIM) -   Gas chromatography/mass spectrometry (selective ion monitoring). 
ICP  -   Inductively coupled plasma optical emission sepctroscopy 
PAH  -   Polynuclear aromatic hydrocarbons. 
SOP  -   Standard Operating Procedure. 
TBD   -   To be determined. 
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SAP Worksheet #24 -- Analytical Instrument Calibration Table  

 

Instrument Calibration 
Procedure 

Frequency of 
Calibration 

Acceptance 
Criteria  Corrective Action  

Person 
Responsible for 

Corrective Action 
SOP 

Reference 

ICP-MS Tune Daily prior to 
calibration 

Mass calibration within 
0.1 amu of true value, 
Resolution < 0.9 amu 
at 10% peak height 

Perform necessary 
equipment maintenance 

Analyst, Supervisor CA-627 

 Initial calibration Daily prior to sample 
analysis. 

4 point calibration plus 
blank – correlation 
coefficient ≥ 0.995. 

Recalibrate and/or 
perform necessary 
equipment maintenance.  
Check calibration 
standards 

Analyst, Supervisor  

 Continuing calibration At the beginning and 
end of each run 
sequence and every 
10 samples 

90-110% of True 
Values 

Check problem, 
recalibrate and reanalyze 
any samples not 
bracketed by passing 
CCVs. 

Analyst, Supervisor  

ICP-AES Initial calibration  At the beginning of 
each day or if QC is 
out of criteria. 

One point calibration 
per manufacturer's 
guidelines 

Recalibrate and/or 
perform necessary 
equipment maintenance.  
Check calibration 
standards 

Analyst, Supervisor CA-608 

 Continuing calibration At the beginning and 
end of each run 
sequence and every 
10 samples 

90-110% of True 
Values 

Check problem, 
recalibrate and reanalyze 
any samples not 
bracketed by passing 
CCVs. 

Analyst, Supervisor  

GCMS-SVOCs - SIM Initial Calibration ICAL – Instrument 
receipt, instrument 
change (new column, 
source cleaning, etc.), 
when CCV is out of 
criteria.  Six-point 
initial 
calibration for 
all analytes 

RSD <30 for RFs of 
the CCCs; Average 
%RSD < 15% for all 
compounds 

Repeat calibration if 
criterion is not met 

Analyst, Supervisor CA-213 

 Continuing Calibration CCV – at the 
beginning of each 12 
hour shift immediately 
after DFTPP tune. 

CCCs < 20%D; 
SPCCs RF >0.050 

Repeat initial calibration 
and reanalyze all 
samples analyzed since 
the last successful 
Calibration verification 

Analyst, Supervisor  
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Instrument Calibration 
Procedure 

Frequency of 
Calibration 

Acceptance 
Criteria  Corrective Action  

Person 
Responsible for 

Corrective Action 
SOP 

Reference 

 DFTPP Tune Every 12 hours Criteria listed in 
section 7.4  current 
rev. of  SOP CA-204 

Retune and/or clean 
source 

Analyst, Supervisor  

TOC analyzer Initial calibration Initial Calibration- 
initially, when the daily 
CCV does not pass, 
but, no longer than 
every 3 months.   

Correlation coefficient 
≤ 0.995 

Recalibrate and/or 
perform necessary 
equipment maintenance.  
Check calibration 
standards 

Analyst, Supervisor CA-763 

 Continuing calibration CCV-every 10 
samples and at the 
end of the run 

80-120%  If the CCV fails high, 
report samples that are 
<PQL.  Recalibrate 
and/or reanalyze samples 
back to last acceptable 
CCV recovery. 

Analyst, Supervisor  

pH Meter Initial Calibration Once per day ± 0.05 pH units for 
every buffer 

If calibration is not 
achieved, check meter, 
buffer solutions, and 
probe; replace if 
necessary; repeat 
calibration 

Analyst, Supervisor CA-709 

FPXRF  
(Field Analysis) 

IC - Per 
manufacturer's 
recommendations 

Per 
manufacturer's 
recommendations 

Per 
manufacturer's 
recommendations 

Repeat calibration 
and/or contact 
instrument 
manufacturer  

Analyst/supervisor Instrument 
Manufacturer 

Operator’s 
Manual 

TBD 
FPXRF  
(Field Analysis) 

CCV - Per 
manufacturer's 
recommendations 

One set per 20 
samples analyzed 
after the 
instrument and 
method blanks 

70%R to 130%R Per manufacturer's 
recommendations 

Analyst/supervisor Instrument 
Manufacturer 

Operator’s 
Manual 

TBD 

HPLC - Explosives 
Minimum of 5 levels 
of calibration 
standards; 6 levels 
are usually run. 

As needed, when 
CCV criteria cannot 
be met, of following 
major instrument 
maintenance. 

Average response 
factor </= 20 %; if a 
linear fit is used 
coefficient of 
determination  (r2) 

>/=0.990. 

Determine and correct 
reason for failure. 
Repeat calibration. 

HPLC Analyst 1B-8330 
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Instrument Calibration 
Procedure 

Frequency of 
Calibration 

Acceptance 
Criteria  Corrective Action  

Person 
Responsible for 

Corrective Action 
SOP 

Reference 

HPLC - Explosives ICV 

Following initial 
calibration prior to 
the analysis of 
samples. 

±20% Difference. 
Re-analyze once. If 
still unacceptable 
repeat calibration. 

HPLC Analyst 1B-8330 

HPLC – Explosives CCV 

Prior to the analysis 
of samples and 
every 12 hours or 
every 10 field 
samples, which 
ever is more 
frequent. 

±20% Difference. 
Re-analyze once. If 
still unacceptable 
repeat calibration. 

HPLC Analyst 1B-8330 

 
CCV - Continuing Calibration Verification. 
ICV - Initial Calibration Verification %D - Percent Difference. 
FPXRF - Field portable X-ray fluorescence.  %R - Percent Recovery.  
IC - Initial Calibration.  %RSD - Percent Relative Standard Deviation. 
ICP-AES - Inductively Coupled-Atomic Emission Spectrometry.  TBD - To be determined.  
ICP-MS - Inductively Coupled-Mass Spectrometry. 
HPLC - High Performance Liquid Chromatography 
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SAP Worksheet #25 -- Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table  

 
Instrument/  
Equipment 

 
Maintenance 

Activity 

 
Testing 
Activity 

 
Inspection 

Activity 
 

Frequency 
 

Acceptance 
Criteria 

 
Corrective Action 

 
Responsible 

Person 
 

SOP 

Lead Analysis 
(Field) – 
FPXRF 

Energy calibration 
checks 

Lead Visual/ 
Analytical  

Per manufacturer’s 
recommendations 

Per manufacturers 
recommendations 

Per manufacturer's 
recommendations 

Analyst/ 
supervisor 

Tetra 
Tech 

SOP-13 

ICP Clean torch 
assembly and 
spray chamber 
when discolored 
or when 
degradation in 
data quality is 
observed.  Clean 
nebulizer, check 
argon, replace 
peristaltic pump 
tubing as needed. 
Other 
maintenance 
specified in lab 
Equipment 
Maintenance 
SOP.  

QC 
standards 

Torch, 
nebulizer 
chamber, 
pump, pump 
tubing 

Prior to initial 
calibration and as 
necessary 

Refer to SOP Refer to SOP Analyst, 
Department 
Manager 

CA-608 

ICPMS Clean torch 
assembly and 
spray chamber 
when discolored 
or when 
degradation in 
data quality is 
observed.  Clean 
nebulizer, check 
argon, replace 
peristaltic pump 
tubing as needed.  
Other 
maintenance 
specified in lab 
Equipment 
Maintenance 
SOP. 

QC 
standards 

Torch, 
nebulizer, 
spray 
chamber, 
pump tubing 

Prior to initial 
calibration and as 
necessary 

Refer to SOP Refer to SOP Analyst, 
Department 
Manager 

CA-627 
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Instrument/  
Equipment 

 
Maintenance 

Activity 

 
Testing 
Activity 

 
Inspection 

Activity 
 

Frequency 
 

Acceptance 
Criteria 

 
Corrective Action 

 
Responsible 

Person 
 

SOP 

GCMS- SVOC Check pressure 
and gas supply 
daily. Manual tune 
if DFTPP not in 
criteria, change 
septa as needed, 
change liner as 
needed cut 
column as 
needed. Other 
maintenance 
specified in lab 
Equipment 
Maintenance SOP 

QC 
standards 

Ion source, 
injector liner, 
column, 
column flow  

Prior to initial 
calibration and/or as 
necessary 

Refer to SOP Refer to SOP Analyst, 
Department 
Manager 

 CA-213 

HPLC Check pressure. HPLC 

Initial 
Calibration; 
Initial and 
Continuing 
Calibration 
Verification. 

Initial Calibration – 
Instrument receipt, 

after major 
maintenance, when 
instrument quality 
control criteria are 

not met. 
Initial Calibration 

Verification - 
Following initial 

calibration prior to 
the analysis of 

samples. 
Continuing 
Calibration 
Verification – Prior to 
the analysis of 
samples and every 
12 hours or every 10 
field samples, 
whichever is more 
frequent. 

Refer to Worksheet 
#24 Instrument 
Calibration Table 
HPLC acceptance 
criteria. 

Recalibrate and/or 
perform necessary 
equipment 
maintenance. Check 
calibration 
standards. Re-
analyze affected 
analytes. Record 
activities in 
maintenance 
logbook. 

HPLC Analyst 1B-8330 
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Instrument/  
Equipment 

 
Maintenance 

Activity 

 
Testing 
Activity 

 
Inspection 

Activity 
 

Frequency 
 

Acceptance 
Criteria 

 
Corrective Action 

 
Responsible 

Person 
 

SOP 

TOC 
Combustion 
Analyzer 

Check level of 
dilution water, 
drain vessel 
water, humidifier 
water, 
autosampler rinse 
water and 
phosphoric acid 
vessel and fill as 
needed.  Replace 
oxygen cylinder 
as necessary. 

QC 
standards 

Tubing, 
sample boat, 
syringe, 
humidifier, 
rinse 
Reservoir, 
phosphoric 
acid vessel, 
oxygen 
pressure 

Prior to initial 
calibration and as 
necessary 

Refer to SOP Refer to SOP Analyst, 
Department 
Manager 

CA-763 

pH meter Clean probe QC 
standards 

probe As necessary Refer to SOP Refer to SOP Analyst, 
Department 

Manager 

 

 
FPXRF    -   Field portable X-ray fluorescence.  
IS    -   Internal Standard.  
PAHs    -   Polynuclear aromatic hydrocarbons. 
psi    -   Pounds per square inch.  
SOP    -   Standard Operating Procedure. 
TBD    -   To be determined.  
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SAP Worksheet #26 -- Sample Handling System 
(UFP-QAPP Manual Appendix A) 

 
SAMPLE HANDLING SYSTEM 

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 

Sample Collection (Personnel/Organization):  Field Operations Leader/Tetra Tech 

Sample Packaging (Personnel/Organization):  Field Operations Leader/Tetra Tech 

Coordination of Shipment (Personnel/Organization):  Field Operations Leader/Tetra Tech 

Type of Shipment/Carrier: Overnight via Federal Express 

SAMPLE RECEIPT AND ANALYSIS  

Sample Receipt (Personnel/Organization): Sample Receipt Personnel/Katahdin Analytical Services, Inc./Analytical Laboratory Services, Inc. 
Sample Custody and Storage (Personnel/Organization):  Sample Receipt Personnel/Katahdin Analytical Services, Inc./Analytical Laboratory 
Services, Inc.  
Sample Preparation (Personnel/Organization): Extractions Personnel/Katahdin Analytical Services, Inc./Analytical Laboratory Services, Inc. 
Sample Determinative Analysis (Personnel/Organization):  Analytical Personnel/Katahdin Analytical Services, Inc./Analytical Laboratory Services, 
Inc. 
SAMPLE ARCHIVING 

Field Sample Storage (No. of days from sample collection):  Katahdin Analytical Services, Inc. at least 60 days/Analytical Laboratory Services, Inc., 
24 to 48 hours  
Sample Extract/Digestate Storage (No. of days from extraction/digestion):  Katahdin Analytical Services, Inc. 1 year/Extracts may be disposed of 
90 days after extraction Analytical Laboratory Services, Inc.  
Biological Sample Storage (No. of days from sample collection):   N/A 
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SAMPLE DISPOSAL 

Personnel/Organization: Environmental Health and Safety Officer\ Katahdin Analytical Services, Inc./Analytical Laboratory Services, Inc. 
Number of Days from Analysis: Katahdin Analytical Services, Inc./Analytical Laboratory Services, Inc.:  Samples may be disposed of 90 days after 
report mail date 
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SAP Worksheet #27 – Sample Custody Requirements Table  
(UFP-QAPP Manual Section 3.3.3) 

 
SAMPLE CUSTODY REQUIREMENTS 

Field Sample Custody Procedures (sample collections, packaging, ship, and delivery to laboratory):  Following sample 
collections in the appropriate bottle ware, all samples will be immediately placed on ice in a cooler.  The glass sample 
containers will be enclosed in bubble wrap in order to protect the bottle ware during shipment and to prevent cross 
contamination should a bottle break in transit.  The cooler will be secured using duct tape or clear packaging tape along 
with two signed custody seals.  Sample coolers will be delivered to a local courier location for priority overnight delivery to 
the selected laboratory for analysis. 
Laboratory Sample Custody Procedures:  KAS SOP SD-902, KAS SOP SD-903, and 19-COC 

Sample Identification Procedures:  Tetra Tech SOP-02 

Chain-of-Custody Procedures:  Tetra Tech SOP-03 

 

 

SAMPLE NOMENCLATURE 

Sample Identification 

Refer to Worksheet # 18 for how the samples will be labeled. 

Also, refer to Worksheet # 20 for how the field QA/QC samples will be labeled. 

 

SAMPLE COLLECTION DOCUMENTATION, HANDLING, TRACKING, AND 
CUSTODY PROCEDURES 

Sample Collection Documentation 

Documentation of field observations will be recorded in a field logbook and/or on field log sheets including 

sample collection logs, boring logs, and monitoring well construction logs.  Bound, water-resistant field 

logbooks will be utilized for this project.  All pages of each logbook will be numbered sequentially, and 

observations will be recorded with indelible ink. 

 

Field sample log sheets will be used to document sample collection details, and other observations and 

activities will be recorded in the field logbook.  Daily instrument calibration will be recorded on instrument 

calibration logs.  Example field forms are included in Appendix C.   
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For sampling and field activities, the following types of information will be recorded in the field logbook as 

appropriate: 

 

• Site name and location 

• Date and time of logbook entries 

• Personnel and their affiliations 

• Weather conditions 

• Activities associated with sampling 

• Subcontractor activity summary 

• Site observations including site entry and exit times 

• Site sketches made on site 

• Visitor names, affiliations, and arrival and departure times 

• Health and safety issues including PPE 

 

Sample Handling and Tracking System 

Procedures that will be used by field and laboratory personnel to document project activities and sample 

collection procedures during these SIs are outlined in the following subsections.  All forms will be filled in 

as completely as possible. 

 

Sample Handling 

Sample handling is described in SAP Worksheet #26. 

 

Sample Delivery 

Samples will be delivered to the laboratory via a public courier (i.e., Federal Express).  Samples will be 

sent to the laboratory within 48 hours of being collected.  Under no circumstances should sample holding 

times be exceeded.   

 

Sample Custody 

To ensure the integrity of a sample from collection through analysis, it is necessary to have an accurate, 

written record that traces the possession and handling of the sample.  This documentation is referred to 

as the COC form.  Chain of custody begins at the time of sample collection. 
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A sample is under custody if: 

• It is in your actual possession, or 
 
• It is in your view, after being in your physical possession, or 

 
• It was in your possession and then you locked or sealed it up to prevent tampering, or 

 
• It is in a secure area. 

 

Custody documentation is designed to provide documentation of preparation, handling, storage, and 

shipping of all samples collected.  A multi-part COC form is used with each page of the form signed and 

dated by the recipient of a sample or portion of sample.  The person releasing the sample and the person 

receiving the sample each will retain a copy of the COC form each time a sample transfer occurs. 

 

Preservation of the integrity of the samples collected during the site investigation will be the responsibility 

of identified persons from the time the samples are collected until the samples, or their derived data, are 

incorporated into the final report.  Sample custody is described in Worksheet #27. 

 

The FOL is responsible for the care and custody of the samples collected until they are delivered to the 

laboratory or are entrusted to a carrier.  When transferring samples, the individuals relinquishing and 

receiving them will sign, date, and note the time on the COC form.  This form documents the sample 

custody transfer from the sampler to the laboratory, often through another person or agency (common 

carrier).  Upon arrival at the laboratory, internal sample custody procedures will be followed as defined in 

the laboratory SOPs included in Appendix B.     

 

Laboratory Custody Procedures 
 

The following SOPs are saved on CD and describe, in detail, the procedures referenced below: 

 

KAS SOP SD-902 – Sample Receipt and Internal Control 

KAS SOP SD-903 – Sample Disposal 

19-Rec/Han - Standard Operating Procedure for Sample Receipt/Sample Handling 

19-Waste Disposal - Waste Disposal 

19-COC - Standard Operating Procedure for Chain of Custody Entry 

 

 Typically, samples are received by the laboratories during normal business hours (8:00 am to 6:00 pm), 

Monday through Friday and, when known in advance, from 8:00 am to noon on Saturday. 
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 Upon sample receipt, the coolers are inspected for the general condition of the Custody Seal, if present. 

The coolers are then opened and each sample is inspected for damage. The sample containers are 

removed from the packing material and identities are verified against the Chain-of-Custody. All 

information regarding sample condition upon receipt is documented on the Sample Receipt Condition 

Report (SRCR). The report documents: 

 

• Name of person if hand delivered; 

• Presence/Absence of COC forms and Custody Seals; 

• Condition of the custody seals if present; 

• Discrepancies noted; 

• Holding times; 

• Proper preservation (i.e. pH of all samples, except volatiles samples, is verified).  The pH of volatile 

samples is checked at analysis and recorded in the analytical run log. 

• Proper sample containers, properly labeled according to the COC and unbroken; 

• Appropriate sample volume; and 

• Cooler temperature 

 

 The Sample Receipt Condition Report is completed by signing and recording the date and time of sample 

receipt. If there are any discrepancies or problems with the samples or accompanying documentation, the 

Sample Custodian immediately notifies the client or the appropriate Katahdin Analytical 

Services/Analytical Laboratory Services, Inc. project manager for resolution. 

 

 After completion of sample analysis and submission of the analytical report, unused portions of samples 

are retained by the laboratory for a minimum of thirty days. Unless otherwise specified by the client or 

analytical program, after submission of the data report, samples will be moved from the refrigerators for 

subsequent disposal according to the nature of the samples.  The Katahdin/Analytical Laboratory 

Services Environmental Health and Safety Officer (EHS) generates a KIMS sample disposal summary 

and uses that information to select the appropriate waste stream for the samples.  Samples determined to 

be hazardous waste are handled by state and federally licensed hazardous waste disposal firms. 

 

 Upon disposal of samples, a record is generated by the Katahdin/Analytical Laboratory Services EHS 

Officer listing the sample number, inherent waste stream and date disposed. This record is maintained by 

the Katahdin/Analytical Laboratory Services EHS Officer.  Please refer to the current revision of SOP SD-

903, Sample Disposal, and 19-Waste Disposal for further information. 
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SAP Worksheet #28 -- Laboratory QC Samples Table 
 

Matrix Aqueous 
Analytical Group PAH’s (SIM) 
Analytical Method/ 
SOP Reference 

SW846 8270 SIM/ CA-213 

QC Sample: Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 

Data Quality  
Indicator (DQI) 

Measurement 
Performance  Criteria 

Method Blank One per prep batch 
of twenty or fewer 
samples of similar 
matrix 

No analytes detected 
> PQL. 

(1) Investigate source of contamination  

(2) Evaluate the samples and associated QC: i.e.If 
the blank results are above the PQL, report 
samples that are <PQL or > 10X the blank result.  
Reprep a blank and the remaining samples. 

Analyst, Supervisor, 
QA Manager 

Bias 
Contamination 

No analytes detected > 
PQL. 

Reagent Blank 1 per Lot No analyte detected > 
QL 

(1) Investigate source of contamination 
(2) If required replace Lot 

Analyst, Supervisor, 
QA Manager 

Contamination No analyte detected > QL 

Matrix Spike One per prep batch 
of twenty or fewer 
samples of similar 
matrix 

Statistically derived 
acceptance limits.  

CA will not be taken for samples when recoveries 
are outside limits and surrogate and LCS criteria 
are met.  If both the LCS and MS/MSD are 
unacceptable, reprep the samples and QC. 

Analyst, Supervisor, 
QA Manager 

Accuracy 
Bias 

Statistically derived 
acceptance limits.  

Matrix Spike Duplicate One per prep batch 
of twenty or fewer 
samples of similar 
matrix 

< 50% RPD.  CA will not be taken for samples when recoveries 
are outside limits and surrogate and LCS criteria 
are met.  If both the LCS and MS/MSD are 
unacceptable, reprep the samples and QC. 

Analyst, Supervisor, 
QA Manager 

Accuracy 
Bias 
Precision 

< 50% RPD.  

LCS One per prep batch 
of twenty or fewer 
samples of similar 
matrix. 

Statistically derived 
acceptance limits.  

(1) Evaluate the samples and associated QC: i.e.If 
an MS/MSD was performed and acceptable, 
narrate.  If an LCS/LCSD was performed and only 
one was unacceptable, narrate.  If the surrogate 
recoveries in the LCS are low but are acceptable 
in the blank and samples, narrate.  If the LCS rec. 
is high but the sample results are <PQL, narrate.  
Otherwise, reprep a blank and the remaining 
samples. 

Analyst, Supervisor, 
QA Manager 

Accuracy 
Bias 
 

Statistically derived 
acceptance limits.  

Internal Standards (IS) Every sample, 
control, standard, 
and method blank 

Retention time ± 30 
seconds; EICP area 
within -50% to +100% 
of last calibration 
verification (12 hours) 
for each IS 

Inspect Mass spectrometer or GC for 
malfunctions: mandatory reanalysis of samples 
analyzed while system was malfunctioning.  If 
reanalysis confirms matrix interference, report 
sample and narrate. 

Analyst, Supervisor, 
QA Manager 

Accuracy 
Bias 
 

Retention time ± 30 
seconds; EICP area within -
50% to +100% of last 
calibration verification (12 
hours) for each IS 
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Matrix Aqueous 
Analytical Group PAH’s (SIM) 
Analytical Method/ 
SOP Reference 

SW846 8270 SIM/ CA-213 

QC Sample: Frequency/Number Method/SOP QC 
Acceptance Limits 

Person(s) 
Responsible for 

Corrective Action 

Data Quality  
Indicator (DQI) 

Measurement 
Performance  Criteria Corrective Action 

Surrogates Every sample, 
control, standard, 
and method blank 

Statistically derived 
acceptance limits.  

(1) Check chromatogram for interference; if 
found, flag data  

(2) If not found, check instrument performance; if 
problem is found, correct and reanalyze 

(3) If Surr. Recovered high but sample results < 
PQL, narrate 

(4) If still out reextract and analyze sample 
(5) If reextract is out, flag data 

Analyst, Supervisor, 
QA Manager 

Accuracy 
Bias 
 

Statistically derived 
acceptance limits.  

Temperature Blank One per cooler 4o C + 2o C Laboratory will notify TtNUS Project Manager (PM) 
of temperatures outside criteria. TtNUS PM will 
respond whether to proceed with analysis. 

Laboratory Quality 
Manager and TtNUS 
Project Manager 

Accuracy/bias/ 
representativeness 

4o C + 2o C 
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SAP Worksheet #28 -- Laboratory QC Samples Table 
 

Matrix Soil/Sediment 
Analytical Group PAH’s (SIM) 
Analytical Method/ 
SOP Reference 

SW846 8270 SIM/ CA-213 

QC Sample: Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 

Data Quality  
Indicator (DQI) 

Measurement 
Performance  Criteria 

Method Blank One per prep batch 
of twenty or fewer 
samples of similar 
matrix 

No analytes detected 
> PQL. 

(1) Investigate source of contamination  

(2) Evaluate the samples and associated 
QC: i.e.If the blank results are above the 
PQL, report samples that are <PQL or > 10X 
the blank result.  Reprep a blank and the 
remaining samples. 

Analyst, Supervisor, 
QA Manager 

Bias 
Contamination 
 

 

Reagent Blank 1 per Lot No analyte detected > 
QL 

(1) Investigate source of contamination 
(2) If required replace Lot 

Analyst, Supervisor, 
QA Manager 

Bias 
Contamination 

 

Matrix Spike One per prep batch 
of twenty or fewer 
samples of similar 
matrix 

Statistically derived 
acceptance limits.  

CA will not be taken for samples when recoveries 
are outside limits and surrogate and LCS criteria 
are met.  If both the LCS and MS/MSD are 
unacceptable, reprep the samples and QC. 

Analyst, Supervisor, 
QA Manager 

Accuracy 
Bias 
 

 

Matrix Spike Duplicate One per prep batch 
of twenty or fewer 
samples of similar 
matrix 

< 50% RPD.  CA will not be taken for samples when recoveries 
are outside limits and surrogate and LCS criteria 
are met.  If both the LCS and MS/MSD are 
unacceptable, reprep the samples and QC. 

Analyst, Supervisor, 
QA Manager 

Accuracy 
Bias 
Precision 

 

LCS One per prep batch 
of twenty or fewer 
samples of similar 
matrix. 

Statistically derived 
acceptance limits.  

(1) Evaluate the samples and associated QC: i.e.If 
an MS/MSD was performed and acceptable, 
narrate.  If an LCS/LCSD was performed and only 
one was unacceptable, narrate.  If the surrogate 
recoveries in the LCS are low but are acceptable 
in the blank and samples, narrate.  If the LCS rec. 
is high but the sample results are <PQL, narrate.  
Otherwise, reprep a blank and the remaining 
samples. 

Analyst, Supervisor, 
QA Manager 

Accuracy 
Bias 
 

 

Internal Standards (IS) Every sample, 
control, standard, 
and method blank 

Retention time ± 30 
seconds; EICP area 
within -50% to +100% 
of last calibration 
verification (12 hours) 
for each IS 

Inspect Mass spectrometer or GC for 
malfunctions: mandatory reanalysis of samples 
analyzed while system was malfunctioning.  If 
reanalysis confirms matrix interference, report 
sample and narrate. 

Analyst, Supervisor, 
QA Manager 

Accuracy 
Bias 
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Matrix Soil/Sediment 
Analytical Group PAH’s (SIM) 
Analytical Method/ 
SOP Reference 

SW846 8270 SIM/ CA-213 

QC Sample: Frequency/Number Method/SOP QC 
Acceptance Limits 

Person(s) 
Responsible for 

Corrective Action 

Data Quality  
Indicator (DQI) 

Measurement 
Performance  Criteria Corrective Action 

Surrogates Every sample, 
control, standard, 
and method blank 

Statistically derived 
acceptance limits.  

(1) Check chromatogram for interference; if 
found, flag data  

(2) If not found, check instrument performance; if 
problem is found, correct and reanalyze 

(3) If Surr. Recovered high but sample results < 
PQL, narrate 

(4) If still out reextract and analyze sample 
(5) If reextract is out, flag data 

Analyst, Supervisor, 
QA Manager 

Accuracy 
Bias 
 

 

Temperature Blank One per cooler 4o C + 2o C Laboratory will notify TtNUS Project Manager (PM) 
of temperatures outside criteria. TtNUS PM will 
respond whether to proceed with analysis. 

Laboratory Quality 
Manager and TtNUS 
Project Manager 

Accuracy/bias/ 
representativeness 

4o C + 2o C 
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SAP Worksheet #28 -- Laboratory QC Samples Table 
 

Matrix Aqueous (SW, GW, Seep water) 
Analytical Group Metals (ICP-AES) 
Analytical Method/ SOP Reference SW846 6010B/CA-608 

QC Sample: Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 

Data Quality  
Indicator (DQI) 

Measurement 
Performance  Criteria 

Independent 
Calibration 
Verification (ICV) 

Immediately after 
calibration 

± 10 % Correct problem, recalibrate and 
reanalyze ICV 

Analyst, Supervisor, 
QA Manager 

Accuracy/bias ± 10 % 

Initial Calibration 
Blank (ICB) 

Immediately after the ICV ≤ PQL Correct problem, recalibrate and 
reanalyze ICV and ICB 

Analyst, Supervisor, 
QA Manager 

Accuracy/bias, 
Contamination 

≤ PQL 

PQL Standard for 
ICP (PQL) 

At the beginning of a 
sample run, after every 20 
samples and at the end of 
the run 

80-120 % recovery. Reanalyze immediately for failing 
elements only. 
Terminate analysis, correct problem, 
recalibrate and reanalyze all analytical 
samples analyzed since last good PQL 
Std. 

Analyst, Supervisor, 
QA Manager 

Sensitivity 80-120 % recovery 
. 

Preparation Blank 
(PBW) 

One per prep batch of 
twenty or fewer samples of 
similar matrix 

Absolute value < PQL. If blank value > PQL report sample results 
if < PQL or > 10 x the blank value; 
otherwise redigest.  
If blank value is less than negative PQL, 
report sample results if > 10x the absolute 
value of the blank result, otherwise 
redigest. 

Analyst, Supervisor, 
QA Manager 

Accuracy/bias- Absolute value < PQL.  

Interference Check 
Solutions (ICS) (ICP 
only) 

At beginning and end of 
run 

ICS-A:  For Al, Ca, Fe, 
and Mg, recovery within 
± 20% of true value.   For 
analytes not spiked, 
±PQL, or, if PQL < 0.01 
mg/L, ± 2x PQL. 
 
ICS-AB: Recovery of 
each analyte within ± 
20% of true value. 

Do not use results for failing elements. 
Investigate and correct problem. 

Analyst, Supervisor, 
QA Manager 

Accuracy 
Bias 

 

Serial Dilution (L) One per prep batch of 
twenty or fewer samples of 
similar matrix 

If original sample result 
is at least 50x IDL, 5-fold 
dilution must agree 
within ± 10% of the 
original result. 

Flag results for affected analytes for all 
associated samples with “E”. 

Analyst, Supervisor, 
QA Manager 

Accuracy/Bias, 
Precision 

If original sample result is at 
least 50x IDL, 5-fold dilution 
must agree within ± 10% of 
the original result. 

Laboratory Control 
Sample (LCSW) 

One per prep batch of 
twenty or fewer samples of 
similar matrix 

Recovery within ± 20% 
of true value. 

Redigest and reanalyze all associated 
samples for affected analyte. 

Analyst, Supervisor, 
QA Manager 

Accuracy/Bias 80-120 % recovery. 
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Matrix Aqueous (SW, GW, Seep water) 
Analytical Group Metals (ICP-AES) 
Analytical Method/ SOP Reference SW846 6010B/CA-608 

QC Sample: Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 

Data Quality  
Indicator (DQI) 

Measurement 
Performance  Criteria 

Matrix Spike Sample One per prep batch of 
twenty or fewer samples of 
similar matrix 

Recovery ± 25 % of true 
value if sample < 4x 
spike value 

Flag results for affected analytes for all 
associated samples with ”N”. 

Analyst, Supervisor, 
QA Manager 

Accuracy/Bias, 
Precision 

Recovery ± 25 % of true 
value if sample < 4x spike 
value 

Matrix Spike 
Duplicate 

One per prep batch of 
twenty or fewer samples of 
similar matrix 

Recovery ± 25 % of true 
value if sample < 4x 
spike value 
RPD ≤ 20 % 

Flag results for affected analytes for all 
associated samples with ”N”. 

Analyst, Supervisor, 
QA Manager 

Accuracy/Bias, 
Precision 

Recovery ± 25 % of true 
value if sample < 4x spike 
value 
RPD ≤ 20 % 

Post-Digestion Spike 
 

One per prep batch of 20 
or fewer samples 

Recovery within 75-125 
% expected 

 Narrate Analyst, Supervisor, 
QA Manager 

Accuracy/Bias, 
Precision 

Recovery within 75-125 % 
expected 

Temperature Blank One per cooler 4o C + 2o C Laboratory will notify TtNUS Project 
Manager (PM) of temperatures outside 
criteria. TtNUS PM will respond whether 
to proceed with analysis. 

Laboratory Quality 
Manager and TtNUS 
Project Manager 

Accuracy/bias/ 
representativeness 

4o C + 2o C 

  

010801/P (WS #28)  CTO 423 



NSF Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date:  April 2009 

Worksheet #28 
Page 272 of 298 

 
SAP Worksheet #28 -- Laboratory QC Samples Table 

 
Matrix Soil/Sediment 
Analytical Group Metals (ICP-AES) 
Analytical Method/ SOP Reference SW846 6010B/CA-608 

QC Sample: Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 
Corrective Action 

Data Quality  
Indicator (DQI)  

Measurement 
Performance  Criteria  

Independent 
Calibration Verification 
(ICV) 

Immediately after 
calibration 

± 10 % Correct problem, recalibrate and reanalyze 
ICV 

Analyst, Supervisor, 
QA Manager 

Accuracy/bias ± 10 % 

Initial Calibration Blank 
(ICB) 

Immediately after the 
ICV 

≤ PQL Correct problem, recalibrate and reanalyze 
ICV and ICB 

Analyst, Supervisor, 
QA Manager 

Accuracy/bias, 
Contamination 

≤ PQL 

PQL Standard for ICP 
(PQL) 

At the beginning of a 
sample run, after every 
20 samples and at the 
end of the run 

80-120 % recovery. Reanalyze immediately for failing elements 
only. 
Terminate analysis, correct problem, 
recalibrate and reanalyze all analytical 
samples analyzed since last good PQL Std. 

Analyst, Supervisor, 
QA Manager 

Sensitivity 80-120 % recovery 
. 

Preparation Blank 
(PBW) 

One per prep batch of 
twenty or fewer samples 
of similar matrix 

Absolute value < PQL. If blank value > PQL report sample results if 
< PQL or > 10 x the blank value; otherwise 
redigest.  
If blank value is less than negative PQL, 
report sample results if > 10x the absolute 
value of the blank result, otherwise redigest. 

Analyst, Supervisor, 
QA Manager 

Accuracy/bias- Absolute value < PQL.  

Interference Check 
Solutions (ICS) (ICP 
only) 

At beginning and end of 
run 

ICS-A:  For Al, Ca, Fe, 
and Mg, recovery within 
± 20% of true value.   
For analytes not spiked, 
± PQL, or, if PQL < 0.01 
mg/L, ± 2x PQL. 
 
ICS-AB: Recovery of 
each analyte within + 
20% of true value. 

Do not use results for failing elements. 
Investigate and correct problem. 

Analyst, Supervisor, 
QA Manager 

Accuracy/Bias, 
Precision 

 

Serial Dilution (L) One per prep batch of 
twenty or fewer samples 
of similar matrix 

If original sample result 
is at least 50x IDL, 5-
fold dilution must agree 
within ± 10% of the 
original result. 

Flag results for affected analytes for all 
associated samples with “E”. 

Analyst, Supervisor, 
QA Manager 

Accuracy/Bias, 
Precision 

If original sample result is at 
least 50x IDL, 5-fold dilution 
must agree within ± 15% of 
the original result. 

Laboratory Control 
Sample (LCSS) 

One per prep batch of 
twenty or fewer samples 
of similar matrix 

Recovery within vendor 
supplied limits 

Redigest and reanalyze all associated 
samples for affected analyte. 

Analyst, Supervisor, 
QA Manager 

Accuracy/Bias 80-120 % recovery. 

Matrix Spike Sample One per prep batch of 
twenty or fewer samples 
of similar matrix 

Recovery ± 25 % of true 
value if sample < 4x 
spike value 

Flag results for affected analytes for all 
associated samples with”N”,  

Analyst, Supervisor, 
QA Manager 

Accuracy/Bias, 
Precision 

Recovery ± 25 % of true 
value if sample < 4x spike 
value 
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Matrix Soil/Sediment 
Analytical Group Metals (ICP-AES) 
Analytical Method/ SOP Reference SW846 6010B/CA-608 

QC Sample: Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 
Corrective Action 

Data Quality  
Indicator (DQI)  

Measurement 
Performance  Criteria  

Matrix Spike Duplicate One per prep batch of 
twenty or fewer samples 
of similar matrix 

Recovery ± 25 % of true 
value if sample < 4x 
spike value 
RPD ≤ 20 % 

Flag results for affected analytes for all 
associated samples with ”N”. 

Analyst, Supervisor, 
QA Manager 

Accuracy/Bias, 
Precision 

Recovery ± 25 % of true 
value if sample < 4x spike 
value 
RPD ≤ 20 % 

Post-Digestion Spike 
 

One per prep batch of 
twenty or fewer samples 
of similar matrix 

Recovery within 75-125 
% expected 

 Narrate. Analyst, Supervisor, 
QA Manager 

Accuracy/Bias, 
Precision 

Recovery within 75-125 % 
expected 

Temperature Blank One per cooler 4o C + 2o C Laboratory will notify TtNUS Project 
Manager (PM) of temperatures outside 
criteria. TtNUS PM will respond whether to 
proceed with analysis. 

Laboratory Quality 
Manager and TtNUS 
Project Manager 

Accuracy/bias/ 
representativeness 

4o C ± 2o C 
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SAP Worksheet #28 -- Laboratory QC Samples Table 

 
Matrix Aqueous (SW, GW, Seep water) 
Analytical Group Metals (ICP-MS) 
Analytical Method/ SOP Reference SW846 6020/CA-627 

QC Sample: Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 
Corrective Action 

Data Quality  
Indicator (DQI)  

Measurement 
Performance  Criteria  

Independent 
Calibration 
Verification (ICV) 

Immediately after 
calibration 

± 10 % Correct problem, recalibrate and 
reanalyze ICV 

Analyst, Supervisor, 
QA Manager 

Accuracy/bias ± 10 % 

Initial Calibration 
Blank (ICB) 

Immediately after the ICV ≤ PQL Correct problem, recalibrate and 
reanalyze ICV and ICB 

Analyst, Supervisor, 
QA Manager 

Accuracy/bias, 
Contamination 

≤ PQL 

PQL Standard for 
ICPMS (PQL) 

At the beginning of a 
sample run, after every 20 
samples and at the end of 
the run 

80-120 % recovery. (1) Reanalyze immediately for failing 
elements only. 

(2) Terminate analysis, correct problem, 
recalibrate and reanalyze all 
analytical samoples analyzed since 
last good PQL Std. 

Analyst, Supervisor, 
QA Manager 

Sensitivity 80-120 % recovery 
. 

Preparation Blank 
(PBW) 

One per prep batch of 
twenty or fewer samples of 
similar matrix 

Absolute value < PQL. (1) If blank value > PQL report sample 
results if < PQL or > 10 x the blank 
value; otherwise redigest.  

(2) If blank value is less than negative 
PQL, report sample results if > 10x 
the absolute value of the blank result, 
otherwise redigest. 

Analyst, Supervisor, 
QA Manager 

Accuracy/bias- Absolute value < PQL.  

Interference Check 
Solutions (ICS) (ICP 
only) 

CS-A: Before beginning a 
sample run, and every 12 
hours during a run. 
 
ICS-AB: Before beginning 
a sample run, and every 
12 hours during a run. 
 

ICS-A: ± PQL unless 
otherwise specified by 
client. 
 
ICS-AB: ± 20% of true 
value 
 

None established. Analyst, Supervisor, 
QA Manager 

Accuracy/Bias, 
Precision 

 

Serial Dilution (L) One per prep batch of 
twenty or fewer samples of 
similar matrix 

If original sample result 
is at least 50x IDL, 5-fold 
dilution must agree 
within ± 10% of the 
original result. 

Flag results for affected analytes for all 
associated samples with “E”. 

Analyst, Supervisor, 
QA Manager 

Accuracy/Bias, 
Precision 

If original sample result is at 
least 50x IDL, 5-fold dilution 
must agree within ± 10% of 
the original result. 

Laboratory Control 
Sample (LCSW) 

One per prep batch of 
twenty or fewer samples of 
similar matrix 

Recovery within ± 20% 
of true value. 

Redigest and reanalyze all associated 
samples for affected analyte. 

Analyst, Supervisor, 
QA Manager 

Accuracy/Bias 80-120 % recovery. 

Matrix Spike Sample One per prep batch of 
twenty or fewer samples of 
similar matrix 

Recovery ± 25 % of true 
value if sample < 4x 
spike value 

Flag results for affected analytes for all 
associated samples with”N”. 

Analyst, Supervisor, 
QA Manager 

Accuracy/Bias, 
Precision 

Recovery ± 25 % of true 
value if sample < 4x spike 
value 
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Matrix Aqueous (SW, GW, Seep water) 
Analytical Group Metals (ICP-MS) 
Analytical Method/ SOP Reference SW846 6020/CA-627 

QC Sample: Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 
Corrective Action 

Data Quality  
Indicator (DQI)  

Measurement 
Performance  Criteria  

Matrix Spike 
Duplicate 

One per prep batch of 
twenty or fewer samples of 
similar matrix 

Recovery ± 25 % of true 
value if sample < 4x 
spike value 
RPD ≤ 20 % 

Flag results for affected analytes for all 
associated samples with ”N”. 

Analyst, Supervisor, 
QA Manager 

Accuracy/Bias, 
Precision 

Recovery ± 25 % of true 
value if sample < 4x spike 
value 
RPD ≤ 20 % 

Post-Digestion Spike 
 

When serial dilution fails or 
analyte concentration for 
all samples < 100 x MDL. 

Recovery + 25% of true 
value, if sample < 4x 
spike added. 

Narrate Analyst, Supervisor, 
QA Manager 

Accuracy/Bias, 
Precision 

Recovery + 25% of true 
value, if sample < 4x spike 
added. 

Internal Standards 
 

Internal Standard (IS) 
Appropriate IS required for 
all analytes in all samples.  
Mass of IS must be <50 
amu different from that of 
analyte 

For each sample, IS 
intensity within 30%-
120% of that of initial 
calib. standard. 
For ICV, ICB, CCV, and 
CCB, IS intensity within 
80%-120% of that in 
initial calib. standard. 

Reanalyze affected samples Analyst, Supervisor, 
QA Manager 

Accuracy/Bias For each sample, IS 
intensity within 30%-120% 
of that of initial calib. 
standard. 
For ICV, ICB, CCV, and 
CCB, IS intensity within 
80%-120% of that in initial 
calib. standard. 

Temperature Blank One per cooler 4o C + 2o C Laboratory will notify TtNUS Project 
Manager (PM) of temperatures outside 
criteria. TtNUS PM will respond whether 
to proceed with analysis. 

Laboratory Quality 
Manager and TtNUS 
Project Manager 

Accuracy/bias/ 
representativeness 

4o C + 2o C 
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SAP Worksheet #28 -- Laboratory QC Samples Table 

 
Matrix Soil/Sediment 
Analytical Group Metals (ICP-MS) 
Analytical Method/ SOP Reference SW846 6020/CA-627 

QC Sample: Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action Person(s) Responsible 

for Corrective Action 
Data Quality  
Indicator (DQI)  

Measurement 
Performance  Criteria  

Independent 
Calibration Verification 
(ICV) 

Immediately after 
calibration 

± 10 % Correct problem, recalibrate and reanalyze 
ICV 

Analyst, Supervisor, QA 
Manager 

Accuracy/bias ± 10 % 

Initial Calibration Blank 
(ICB) 

Immediately after the 
ICV 

≤ PQL Correct problem, recalibrate and reanalyze 
ICV and ICB 

Analyst, Supervisor, QA 
Manager 

Accuracy/bias, 
Contamination 

≤ PQL 

PQL Standard for 
ICPMS (PQL) 

At the beginning of a 
sample run, after every 
20 samples and at the 
end of the run 

80-120 % recovery. Reanalyze immediately for failing elements 
only. 
Terminate analysis, correct problem, 
recalibrate and reanalyze all analytical 
samoples analyzed since last good PQL 
Std. 

Analyst, Supervisor, QA 
Manager 

Sensitivity 80-120 % recovery 
. 

Preparation Blank 
(PBW) 

One per prep batch of 
twenty or fewer samples 
of similar matrix 

Absolute value < PQL. If blank value > PQL report sample results 
if < PQL or > 10 x the blank value; 
otherwise redigest.  
If blank value is less than negative PQL, 
report sample results if > 10x the absolute 
value of the blank result, otherwise 
redigest. 

Analyst, Supervisor, QA 
Manager 

Accuracy/bias- Absolute value < PQL.  

Interference Check 
Solutions (ICS) (ICP 
only) 

CS-A: Before beginning 
a sample run, and every 
12 hours during a run. 
 
ICS-AB: Before 
beginning a sample run, 
and every 12 hours 
during a run. 
 

ICS-A: ± PQL unless 
otherwise specified by 
client. 
 
ICS-AB: ± 20% of true 
value 
 

None established. Analyst, Supervisor, QA 
Manager 

Accuracy/Bias, 
Precision 

 

Serial Dilution (L) One per prep batch of 
twenty or fewer samples 
of similar matrix 

If original sample result 
is at least 50x IDL, 5-
fold dilution must agree 
within ± 10% of the 
original result. 

Flag results for affected analytes for all 
associated samples with “E”. 

Analyst, Supervisor, QA 
Manager 

Accuracy/Bias, 
Precision 

If original sample result is at 
least 50x IDL, 5-fold dilution 
must agree within ± 15% of 
the original result. 

Laboratory Control 
Sample (LCSS) 

One per prep batch of 
twenty or fewer samples 
of similar matrix 

Recovery within vendor 
supplied limits 

Redigest and reanalyze all associated 
samples for affected analyte. 

Analyst, Supervisor, QA 
Manager 

Accuracy/Bias 80-120 % recovery. 

Matrix Spike Sample One per prep batch of 
twenty or fewer samples 
of similar matrix 

Recovery ± 25 % of true 
value if sample < 4x 
spike value 

Flag results for affected analytes for all 
associated samples with”N”. 

Analyst, Supervisor, QA 
Manager 

Accuracy/Bias, 
Precision 

Recovery ± 25 % of true 
value if sample < 4x spike 
value 
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Matrix Soil/Sediment 
Analytical Group Metals (ICP-MS) 
Analytical Method/ SOP Reference SW846 6020/CA-627 

QC Sample: Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action Person(s) Responsible 

for Corrective Action 
Data Quality  
Indicator (DQI)  

Measurement 
Performance  Criteria  

Matrix Spike Duplicate One per prep batch of 
twenty or fewer samples 
of similar matrix 

Recovery ± 25 % of true 
value if sample < 4x 
spike value 
RPD ≤ 20 % 

Flag results for affected analytes for all 
associated samples with ”N”. 

Analyst, Supervisor, QA 
Manager 

Accuracy/Bias, 
Precision 

Recovery ± 25 % of true 
value if sample < 4x spike 
value 
RPD ≤ 20 % 

Post-Digestion Spike 
 

When serial dilution fails 
or analyte concentration 
for all samples < 100 x 
MDL. 

Recovery + 25% of true 
value, if sample < 4x 
spike added. 

Narrate Analyst, Supervisor, QA 
Manager 

Accuracy/Bias, 
Precision 

Recovery + 25% of true 
value, if sample < 4x spike 
added. 

Internal Standards 
 

Internal Standard (IS) 
Appropriate IS required 
for all analytes in all 
samples.  
Mass of IS must be <50 
amu different from that of 
analyte 

For each sample, IS 
intensity within 30%-
120% of that of initial 
calib. standard. 
For ICV, ICB, CCV, and 
CCB, IS intensity within 
80%-120% of that in 
initial calib. standard. 

Reanalyze affected samples Analyst, Supervisor, QA 
Manager 

Accuracy/Bias For each sample, IS 
intensity within 30%-120% 
of that of initial calib. 
standard. 
For ICV, ICB, CCV, and 
CCB, IS intensity within 
80%-120% of that in initial 
calib. standard. 

Temperature Blank One per cooler 4o C + 2o C Laboratory will notify TtNUS Project 
Manager (PM) of temperatures outside 
criteria. TtNUS PM will respond whether to 
proceed with analysis. 

Laboratory Quality 
Manager and TtNUS 
Project Manager 

Accuracy/bias/ 
representativeness 

4o C + 2o C 
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SAP Worksheet #28 -- Laboratory QC Samples Table 

 
Matrix Soil/Sediment 
Analytical Group Total Organic Carbon 
Analytical Method/ SOP Reference Lloyd Kahn/CA-763 

QC Sample: Frequency/Number Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 
Corrective Action 

Data Quality  
Indicator (DQI)  

Measurement 
Performance  Criteria  

Method Blank One per prep batch of 
20 or fewer samples 

No TOC detected > 
QL 

Investigate source of contamination 
Re-analyze all affected samples. 

Analyst, Supervisor, 
QA Manager 

Accuracy/bias- 
Contamination 

No TOC > QL 

Laboratory Duplicate One per prep batch of 
10 or fewer samples  

< 20% RPD Narrate any results that are outside control limits Analyst, Supervisor, 
QA Manager 

Precision Precision: < 20% RPD 

Matrix Spike One per prep batch of 
10 or fewer samples 

75-125 %  
 

No CA will be taken for Samples where recoveries are 
outside limits and LCS criteria are met.  Narrate 
outages 

Analyst, Supervisor, 
QA Manager 

Accuracy/bias 75-125 % 
 

LCS One per prep batch of 
20 or fewer samples 

80-120% Re-analyze associated samples 
If sample is within holding time, re-analyze affected 
sample batch. 
If the LCS recovery is high but the sample results are 
<QL, narrate.  Otherwise, re-prep blank and affected 
sample batch. 

Analyst, Supervisor, 
QA Manager 

Accuracy/bias 80-120% 
 

Temperature Blank One per cooler 4o C + 2o C Laboratory will notify TtNUS Project Manager (PM) of 
temperatures outside criteria. TtNUS PM will respond 
whether to proceed with analysis. 

Laboratory Quality 
Manager and TtNUS 
Project Manager 

Accuracy/bias/ 
representativeness 

4o C + 2o C 
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 Matrix 

Aqueous  
 

 
 

 
 

 
 

 
 

 
 Analytical 
Group 

Explosives  
 

 
 

 
 

 
 

 
 

 
 Analytical 
Method /      
 SOP 
Reference 

SW-846 09-
8330W; 1B-8330 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
QC Sample 

 
Frequency / 

Number 

 
Method / SOP   QC 
Acceptance Limits 

 
Corrective 

Action 

 
Person(s) Responsible for 

Corrective Action 

 
Data Quality 

Indicator (DQI) 

 
Measurement 

Performance Criteria 

Method Blank 
One per batch of 
20 or fewer 
samples. 

Less than ½ QL. 

Re-analyze the 
blank. If still 
unacceptable 
investigate the 
source of 
contamination. 
 Samples in the 
batch must be < the 
QL or ≥ 10x the 
method blank.  If 
not, samples must 
be re-analyzed. If 
re-analysis is not 
possible, report with 
a qualifying 
comment 

Analyst. Bias/Contamination Less than the QL. 
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 Matrix 

Aqueous  
 

 
 

 
 

 
 

 
 

Laboratory 
Control Sample 
(LCS) 

One per batch of 
20 or fewer 
samples. 

Control Limits listed in DoD 
QSM Table D-12. 

Re-analyze once. If 
still unacceptable 
re-analyze all 
associated 
samples. If re-
analysis is not 
possible, report with 
a qualifying 
comment. 
 
If the LCS 
recoveries are 
biased high and 
sample results are 
<QL data is not 
affected and results 
are acceptable.  

Analyst. Accuracy/Bias Control Limits listed in DoD 
QSM Table D-12. 

Matrix Spike 
(MS) 

One per batch of 
20 or fewer 
samples. 

Control Limits listed in DoD 
QSM Table D-12. 

If batch Laboratory 
Control Sample is 
acceptable flag 
result.  
If batch Laboratory 
Control Sample is 
not acceptable re-
analyze sample and 
QC. 

Analyst Accuracy/Bias Control Limits listed in DoD 
QSM Table D-12. 

Matrix Spike 
Duplicate (MSD) 
or Sample 
Duplicate 

One per batch of 
20 or fewer 
samples. 

Control Limits listed in DoD 
QSM Table D-12. Flag results. Analyst Precision Control Limits listed in DoD 

QSM Table D-12. 

Surrogates One per Sample ± 50% of true value.  

If a matrix 
interference can be 
identified report 
with a qualifying 
comment. If not, re-
analyze to confirm 
matrix interference. 
If confirmed report 
with a qualifying 
comment.  

Analyst Accuracy/Bias ± 50% of true value. 
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 Matrix 

Solid  
 

 
 

 
 

 
 

 
 

 
 Analytical 
Group 

Explosives  
 

 
 

 
 

 
 

 
 

 
 Analytical 
Method /      
 SOP 
Reference 

09-8330B Soil; 
1B-8330 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
QC Sample 

 
Frequency / 

Number 

 
Method / SOP   QC 
Acceptance Limits 

 
Corrective 

Action 

 
Person(s) Responsible for 

Corrective Action 

 
Data Quality 

Indicator (DQI) 

 
Measurement 

Performance Criteria 

Method Blank 
One per batch of 
20 or fewer 
samples. 

Less than ½ QL. 

Re-analyze the 
blank. If still 
unacceptable 
investigate the 
source of 
contamination. 
 Samples in the 
batch must be < 
the QL or ≥ 10x 
the method 
blank.  If not, 
samples must 
be re-analyzed. 
If re-analysis is 
not possible, 
report with a 
qualifying 
comment 

Analyst Bias/Contamination Less than the QL. 
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 Matrix 

Solid  
 

 
 

 
 

 
 

 
 

Laboratory 
Control Sample 
(LCS) 

One per batch of 
20 or fewer 
samples. 

Control Limits listed in DoD 
QSM Table D-13. 

Re-analyze 
once. If still 
unacceptable re-
analyze all 
associated 
samples. If re-
analysis is not 
possible, report 
with a qualifying 
comment. 
 
If the LCS 
recoveries are 
biased high and 
sample results 
are <QL data is 
not affected and 
results are 
acceptable.  

Analyst. Accuracy/Bias Control Limits listed in DoD 
QSM Table D-13. 

Matrix Spike 
(MS) 

One per batch of 
20 or fewer 
samples. 

Control Limits listed in DoD 
QSM Table D-13. 

If batch 
Laboratory 
Control Sample 
is acceptable 
flag result.  
If batch 
Laboratory 
Control Sample 
is not acceptable 
re-analyze 
sample and QC. 

Analyst Accuracy/Bias Control Limits listed in DoD 
QSM Table D-13. 

Matrix Spike 
Duplicate (MSD) 
or Sample 
Duplicate 

One per batch of 
20 or fewer 
samples. 

Control Limits listed in DoD 
QSM Table D-13. Flag results. Analyst Precision Control Limits listed in DoD 

QSM Table D-13. 

010801/P (WS #28)  CTO 423 



NSF Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date:  April 2009 

Worksheet #28 
Page 283 of 298 

 

010801/P (WS #28)  CTO 423 

 
 Matrix 

Solid  
 

 
 

 
 

 
 

 
 

Surrogates One per Sample. ± 50% of true value.  

If a matrix 
interference can 
be identified 
report with a 
qualifying 
comment. If not, 
re-analyze to 
confirm matrix 
interference. If 
confirmed report 
with a qualifying 
comment.  

Analyst Accuracy/Bias ± 50% of true value. 

 
 
 
 
 
CCV       -   Continuing Calibration Verification.      QC       -   Quality control. 
FOL       -   Field Operation Leader.        RPD       -   Relative Percent Difference. 
IS       -   Internal Standard.        RT       -   Retention Time. 
LCS/LCSD  -   Laboratory control sample/laboratory control sample duplicate.  RTW       -   Retention Time Window. 
MS/MSD    -    Matrix spike/,atrix spike duplicate.      SIM       -   Selective Ion Monitoring. 
PAH       -   Polynuclear Aromatic Hydrocarbons.     SOP       -   Standard Operating Procedure. 
PM       -   Project Manager.         TBD       -   To be determined. 
           Tetra Tech  -   Tetra Tech NUS, Inc. 
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SAP Worksheet #29 -- Project Documents and Records Table 
(UFP-QAPP Manual Section 3.5.1) 

 

Document Where Maintained 
Sample Collection Documents and Records 
Field logbook (and sampling notes) 
Field sample forms (e.g. boring logs, sample log sheets, drilling logs, etc.) 
Chain-of-custody records 
Sample shipment airbills 
Equipment calibration logs 
Photographs 
Field Task Modification Forms 
Sampling and Analysis Plan 
Field Sampling SOPs 

Tetra Tech project file, results will be discussed in subject document. 
 
 
 
 
 
 
 
 
 

Laboratory Documents and Records 
Sample receipt/log-in form 
Sample storage records 
Sample preparation logs 
Standard traceability logs 
Equipment Calibration logs 
Sample analysis run logs 
Equipment maintenance, testing, and inspection logs 
Field Task Modification Reports 
Reported field sample results 
Reported results for standards, quality control checks, and quality control samples
Data completeness checklists 
Sample storage and disposal records 
Telephone logs 
Extraction/clean-up records 
Raw data 
 
Data Assessment Documents and Records 
Field Sampling Audit Checklist (if an audit is conducted) 
Analytical Audit Checklist (if an audit is conducted) 
 
Data Validation Memoranda 

Tetra Tech Project File, Long-term data package storage at third-party 
professional document storage firm (BRM), results will be discussed in 
subject document. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tetra Tech  project file, results will be discussed in subject document. 
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SAP Worksheet #30 -- Analytical Services Table 

 

 
Matrix 

 
Analytical 

Group 

Sample 
Locations/ID 

Numbers 

Analytical 
Method 

 
Data 

Package 
Turnaround 

Time 

 
Laboratory / Organization 

(name and address, contact person and  
telephone number) 

 
Backup Laboratory / 

Organization 

(name and address,  contact 
person and telephone 

number) 

Select  
Metals –  
Sb, As, Cu, 
Pb, Sn, Zn 

See Worksheet 
#s 18.1 through 
18.5 

SW-846 6010B 21 calendar 
days 

Katahdin Analytical Services, Inc 
600 Technology Way 

Scarborough, ME   04074 
Andrea Colby 
207.874.2400 

NA 

PAHs See Worksheet 
#s 18.1 through 
18.5 

SW-846 8270C 
SIM 

21 calendar 
days 

Katahdin Analytical Services, Inc 
600 Technology Way 

Scarborough, ME   04074 
Andrea Colby 
207.874.2400 

NA 

Aqueous 

Nitroglycerin See Worksheet 
#s 18.1 through 
18.5 

SW-846 8330B 21 calendar 
days 

Scott Brunk 
Analytical Laboratory Services, Inc.

34 Dogwood Lane 
Middletown, PA   17057 
Phone:  800-794-7709 

NA 

Select Metals 
–  
Sb, As, Cu, 
Pb, Sn, Zn 

See Worksheet 
#s 18.1 through 
18.5 

SW-846 6010B 21 calendar 
days 

Katahdin Analytical Services, Inc 
600 Technology Way 

Scarborough, ME   04074 
Andrea Colby 
207.874.2400 

NA 

Solid 
PAHs See Worksheet 

#s 18.1 through 
18.5 

SW-846 8270C 
SIM 

21 calendar 
days 

Katahdin Analytical Services, Inc 
600 Technology Way 

Scarborough, ME   04074 
Andrea Colby 
207.874.2400 

NA 
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Matrix 

 
Analytical 

Group 

Sample 
Locations/ID 

Numbers 

Analytical 
Method 

 
Data 

Package 
Turnaround 

Time 

 
Laboratory / Organization 

(name and address, contact person and  
telephone number) 

 
Backup Laboratory / 

Organization 

(name and address,  contact 
person and telephone 

number) 

 Nitroglycerin See Worksheet 
#s 18.1 through 
18.5 

SW-846 8330B 21 calendar 
days 

Scott Brunk 
Analytical Laboratory Services, Inc.

34 Dogwood Lane 
Middletown, PA   17057 
Phone:  800-794-7709 

 

 

NA -   Not applicable. 
PAHs -   Polynuclear aromatic hydrocarbons. 
SIM -   Selective Ion Monitoring. 
TBD -   To be determined.  
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SAP Worksheet #31 -- Planned Project Assessments Table 
(UFP-QAPP Manual Section 4.1.1) 

 

 
Assessment 

Type 
 

Frequency 
Internal 

or 
External 

  
Organization 
Performing 
Assessment 

 
Person(s) 

Responsible for 
Performing 
Assessment  

(title and organizational 
affiliation) 

 
Person(s) Responsible 

for Responding to 
Assessment Findings 

 (title and organizational 
affiliation) 

 
Person(s) 

Responsible for 
Identifying and 
Implementing 

Corrective Actions 
(CA)  

(title and organizational 
affiliation) 

 
Person(s) 

Responsible for 
Monitoring 

Effectiveness of CA  
(title and organizational 

affiliation) 

Laboratory 
Systems Audit 

Every 18 
months 

External NFESC TBD Laboratory QAM Laboratory QAM 
Katahdin Analytical 
Services, Inc. 

(Project Manager) 
Katahdin Analytical 
Services, Inc. 

Laboratory 
Systems Audit 

Every 18 
months 

External NFESC TBD Laboratory QAM Laboratory QAM 
Analytical Laboratory 
Services, Inc. 

(Project Manager) 
Analytical Laboratory 
Services, Inc. 

Field Sampling 
Systems Audit 

One per 
contract year 

Internal Tetra Tech TBD PM Auditor and QAM 
Tetra Tech 

QAM Tetra Tech 

 
 

010801/P (WS #31)  CTO 423 



NSF Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date:  April 2009 

Worksheet #32 
Page 288 of 298 

 
SAP Worksheet #32 -- Assessment Findings and Corrective Action Responses 

 

Assessment 
Type 

Nature of 
Deficiencies 

Documentation 

Individual(s) 
Notified of 
Findings  
(name, title, 

organization) 

Time Frame 
of 

Notification 

Nature of 
Corrective Action 

Response 
Documentation  

Individual(s) 
Receiving 

Corrective Action 
Response  

(name, title, organization) 

Time Frame 
for Response 

Field Sampling 
Systems Audit 

Audit checklist (as per 
IRCDQM) and written 
audit report 

PM – Tetra Tech 
FOL – Tetra Tech 
Program 
Management – 
Tetra Tech 

Dependent on 
findings; if 
major, a stop 
work maybe 
issued 
immediately; 
however, if 
minor, within 1 
week of audit 

Written memorandum QAM - Tetra Tech 
Auditor - Tetra Tech 
Program Manager – 
Tetra Tech 

Within 4 weeks of 
notification  

Laboratory 
Systems Audit 

Written audit report Laboratory QAM Not specified by 
NFESC 

Letter NFESC Specified by 
NFESC 

 
FOL    -   Field Operations Leader. 
IRCDQM  -   Navy Installation Restoration Chemical Data Quality Manual. 
NFESC    -   Naval Facilities Engineering Service Center.  
PM    -   Project Manager. 
QAM    -   Quality Assurance Manager. 
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SAP Worksheet #33 -- QA Management Reports Table 

(UFP QAPP Manual Section 4.2) 

 
 

 
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 validation report Per SDG DVM or designee DVM or designee PM (Tetra Tech), project file 

Major analysis problem 
identification (internal memo) 

When persistent analysis 
problems are detected Immediately QAM (Tetra Tech) 

PM (Tetra Tech), QAM (Tetra 
Tech), Program Manager, 
project file 

Project monthly progress 
report Monthly for duration of project Monthly PM (Tetra Tech) Navy, project file 

Field progress reports Daily, oral, during the course 
of sampling 

Every day that field sampling 
is occurring FOL (Tetra Tech) PM (Tetra Tech) 

Laboratory QA report 
When significant plan 
deviations result from 
unanticipated circumstances 

Immediately 
PM (Katahdin Analytical 
Services, Inc. and Analytical 
Laboratory Services, Inc.) 

Tetra Tech, project file 
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SAP Worksheet #34 -- Verification (Step I) Process Table 

(UFP-QAPP Manual Section 5.2.1) 

 

   

 
Verification Input 

 
Description 

 
Internal /  
External 

 
Responsible for Verification 

(name, organization) 
Sample Tables Proposed samples verified to have been collected Internal FOL or designee (Tetra Tech) 

Chain-of-custody forms 
Chain-of-custody records will be reviewed internally by the PM or 
designee and compared to sample tables listing the proposed 
samples to verify that all planned samples have been collected. 

Internal PM or designee (Tetra Tech) 

Sample Coordinates 
Sample locations have been verified to be correct and in accordance 
with the QAPP (overlay maps of proposed locations with maps of 
actual locations) 

Internal FOL, PM, or designee (Tetra Tech) 

Data Package 
Verify that the data package contains all the elements required by 
the functional guidelines and scope of work, this occurs as part of the 
data validation process.   

Internal Data Validator (Tetra Tech) 

Sample Log Sheets Log sheets completed as samples are collected in the field are 
verified for completeness and are maintained at the project office. Internal PM or designee (Tetra Tech) 

 
FOL – Field Operations Leader 
PM – Project Manager  
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SAP Worksheet #35 -- Validation (Steps IIa and IIb) Process Table  

(UFP-QAPP Manual Section 5.2.2) (Figure 37, page 110 UFP-QAPP Manual) (Table 9 UFP-QAPP Manual) 

 

 
Step IIa / IIb 

 
Validation Input 

 
Description 

 
Responsible for Validation 

(name, organization) 

IIa 
Field SOPs/Field 
Logs/Sample 
Collection 

Ensure that all sampling SOPs were followed.  Verify that deviations have 
been documented and MPCs have been achieved.  Particular attention 
should be given to verify that samples were correctly identified, that 
sampling location coordinates are accurate, and that documentation 
establishes an unbroken trail of documented chain of custody from sample 
collection to report generation.  Verify that the correct sampling and 
analytical methods/SOPs were applied.  Verify that the sampling plan was 
implemented and carried out as written and that any deviations are 
documented.   

PM, FOL, or designee (Tetra Tech) 

IIa Analytical SOPs Ensure that all laboratory SOPs were followed.  Verify that the correct 
analytical methods/SOPs were applied. 

Laboratory QAM (Katahdin Analytical 
Services, Inc. and Analytical 
Laboratory Services, Inc.) 

IIa Documentation of 
Method QC Results 

Establish that all method QC samples were analyzed and in control as listed 
in the analytical SOPs.  If method QA is not in control, the laboratory will 
contact Tetra Tech for guidance prior to report preparation. 

PM or designee (Tetra Tech) 

IIa, IIb SAP QC Sample 
Documentation 

Verify that all QC samples specified in the SAP were collected and 
analyzed and that the associated results were within prescribed SAP 
acceptance limits.  Verify that QC samples and standards prescribed in 
analytical SOPs were analyzed and within the prescribed control limits.  If 
any significant QC deviations occur, the laboratory shall have contacted the 
Tetra Tech PM 

PM or designee (Tetra Tech) 

IIa, IIb 
Documentation of 
Analytical Reports 
for Completeness 

Ensure that the chain-of-custody form generated in the field to delivery of 
analytical data that the required analytical samples have been collected, 
appropriate sample identifications have been used, and correct analytical 
methods have been applied.  Validator will verify that elements of the data 
package required for validation are present, and if not, the laboratory will be 
contacted and the missing information will be requested.  Validation will be 
performed as per Worksheet #36.  Verify all data have been transferred 
correctly and completely to the final Structured Query Language (SQL) 
database.   

Data Validator (Tetra Tech) 
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Step IIa / IIb 

 
Validation Input 

 
Description 

 
Responsible for Validation 

(name, organization) 

IIb Project Quantitation 
Limits 

Verify that detection and quantitation limits prescribed in SAP Worksheet 
#15 were achieved or that deviations are documented and justified. Data Validator (Tetra Tech) 

IIa/IIb Project Action Limits 
Review and add project action limits to the laboratory electronic data 
deliverable.  Flag samples and notify PM of samples that exceed project 
action limits as listed oi Worksheet #15. 

PM or designee (Tetra Tech) 
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SAP Worksheet #36 –Analytical Data Validation (Steps IIa and IIb) Summary Table 

(UFP-QAPP Manual Section 5.2.2.1) (Figure 37, page 110 UFP-QAPP Manual) 

 

 
Step IIa / IIb 

 
Matrix 

 
Analytical Group 

 
Validation Criteria 

 
Data Validator 

(title and organizational affiliation)

IIa and IIb Soil, Sediment, 
and Surface water PAHs 

Criteria for SW-846 8270C/8270C 
SIM listed in Worksheets #12, #15 
and #28, DOD QSM (January 2006). 
If not included in the aforementioned 
the logic outlined in USEPA Region 3 
Modification to National Functional 
Guidelines for Organic Data Review 
(September 1994) should be used to 
apply qualifiers to data. 

Data Validation Specialist 
(Tetra Tech) 

IIa and IIb  Soil, Sediment, 
and Surface water Metals 

Criteria for SW-846 6020 listed in 
Worksheets #12, #15 and #28, DOD 
QSM (January 2006). If not included 
in the aforementioned the logic 
outlined in USEPA Region 3 
Modifications to the Laboratory Data 
Validation Functional Guidelines for 
Evaluating Inorganic Analyses (April 
1993) should be used to apply 
qualifiers to data.  

Data Validation Specialist 
(Tetra Tech) 
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Step IIa / IIb 

 
Matrix 

 
Analytical Group 

 
Validation Criteria 

 
Data Validator 

(title and organizational affiliation)

IIa and IIb Aqueous and Solid Explosives Criteria for SW-846 8330B listed in 
Worksheets #12, #15, #24, #25, and #28, 
DOD QSM (January 2006). If not included 
in the aforementioned the logic outlined in 
U.S. EPA Region 3 Modifications to the 
Laboratory Data Validation Functional 
Guidelines for Evaluating Organic 
Analyses (September 2004) should be 
used to apply qualifiers to data. 

Data Validation Specialist 
(Tetra Tech) 

IIa and IIb Solid TOC, CEC, and pH Method-specific criteria listed in 
Worksheets #12, #15, #24, #25, and #28. 

Data Validation Specialist 
(Tetra Tech) 
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SAP Worksheet #37 -- Usability Assessment 

(UFP-QAPP Manual Section 5.2.3) 

 

Data Usability Assessment 
 

The usability of the data directly affects whether project objectives can be achieved.  The following 

characteristics will be evaluated at a minimum.  The results of these evaluations will be included in the 

project report.  The characteristics will be evaluated for multiple concentration levels if the evaluator 

determines that this is necessary.  To the extent required by the type of data being reviewed, the 

assessors will consult with other technically competent individuals to render sound technical assessments 

of these data characteristics: 

 

Completeness 
- For each matrix that was scheduled to be sampled, the FOL acting on behalf of the project team 

will prepare a table listing planned samples/analyses to collected samples/analyses.  If deviations 

from the scheduled sample collection or analyses are identified the TtNUS PM and risk assessor 

will determine whether the deviations compromise the ability to meet project objectives.  If they 

do, the TtNUS PM will consult with the Navy RPM and other project team members, as necessary 

(determined by the Navy RPM), to develop appropriate corrective actions. 

 

Precision 
- The Project Chemist acting on behalf of the project team will determine whether precision goals 

for field duplicates and laboratory duplicates were met.  This will be accomplished by comparing 

duplicate results to precision goals identified in Worksheets 12 and 28.  This will also include a 

comparison of field and laboratory precision with the expectation that field duplicate results will be 

no less precise than laboratory duplicate results.  If the goals are not met, or data have been 

flagged as estimated (J qualifier), limitations on the use of the data will be described in the project 

report. 

 

Accuracy 
 -The Project Chemist acting on behalf of the project team will determine whether the 

accuracy/bias goals were met for project data.  This will be accomplished by comparing percent 

recoveries of LCS, LCSD, MS, MSD, and surrogate compounds to accuracy goals identified in 

Worksheet 28.  This assessment will include an evaluation of field and laboratory contamination; 

instrument calibration variability; and analyte recoveries for surrogates, matrix spike, and 
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laboratory control samples.  If the goals are not met, limitations on the use of the data will be 

described in the project report.  Bias of the qualified results and a description of the impact of 

identified non-compliances on a specific data package or on the overall project data will be 

described in the project report. 

 

Representativeness 
- A project scientist identified by the TtNUS PM and acting on behalf of the project team will 

determine whether the data are adequately representative of intended populations, both spatially 

and temporally.  This will be accomplished by verifying that samples were collected and 

processed for analysis in accordance with the SAP, by reviewing spatial and temporal data 

variations, and by comparing these characteristics to expectations.  The usability report will 

describe the representativeness of the data for each matrix and analytical fraction.  This will not 

require quantitative comparisons unless professional judgment of the project scientist indicates 

that a quantitative analysis is required.    

 

Comparability 
- The Project Chemist acting on behalf of the project team will determine whether the data 

generated under this project are sufficiently comparable to historical site data generated by 

different methods and for samples collected using different procedures and under different site 

conditions.  This will be accomplished by comparing overall precision and bias among data sets 

for each matrix and analytical fraction.  This will not require quantitative comparisons unless 

professional judgment of the Project Chemist indicates that such quantitative analysis is required. 

 

Field XRF/Laboratory Lead Data Correlation 
- The project statistician will evaluate the correlation of field XRF data to laboratory data.  Factors 

considered in this evaluation will include the magnitude of the slope and intercept of the 

correlation equation, the distribution of data points across the plotted concentration range, and 

the value of the correlation coefficient.  If the correlation coefficient is less than 0.65 or the plotted 

data do not appear to be well correlated according to standard statistical principles, limitations on 

the use of the data will be described in the project report.    

 

Sensitivity 
- The Project Chemist acting on behalf of the project team will determine whether project sensitivity 

goals listed in Worksheet #15 are achieved.  The overall sensitivity and quantitation limits from 

multiple data sets for each matrix and analysis will be compared.  If sensitivity goals are not 
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achieved, the limitations on the data will be described.  The Project Chemist will enlist the help of 

the project risk assessor to evaluate deviations from planned sensitivity goals. 

 

Project Assumptions and Data Outliers 
- The TtNUS Project Manager and designated team members will evaluate whether project 

assumptions were valid.  This will typically be a qualitative evaluation but may be supported by 

quantitative evaluations.  The type of evaluation depends on the assumption being tested.  

Quantitative assumptions include assumptions related to data distributions (e.g., Normal versus 

log-normal) and estimates of data variability.  Potential outliers will be removed if a review of the 

associated documentation indicates that the results have an assignable cause the renders them 

inconsistent with the rest of the data.  During this evaluation, the team will consider whether 

outliers could be indications of unanticipated site conditions. 

 

Describe the evaluative procedures used to assess overall measurement error associated with the 
project:   
 

After completion of the data validation, the data and data quality will reviewed to determine whether 

sufficient data of acceptable quality are available for decision making.  In addition to the evaluations 

described above, a series of inspections and statistical analyses will be performed to estimate these 

characteristics.  The statistical evaluations will include simple summary statistics for target analytes, such 

as maximum concentration, minimum concentration, number of samples exhibiting non-detected results, 

number of samples exhibiting positive results, and the proportion of samples with detected and non-

detected results.  The project team members identified by the project manager will assess whether the 

data collectively support the attainment of project objectives.  They will consider whether any missing or 

rejected data have compromised the ability to make decisions or to make the decisions with the desired 

level of confidence.  The data will be evaluated to determine whether missing or rejected data can be 

compensated by other data.  Although rejected data will generally not be used, there may be reason to 

use them in a weight of evidence argument, especially when they supplement data that have not been 

rejected.   If rejected data are used, their use will be supported by technically defensible rationales. 

 

For statistical comparisons and mathematical manipulations, non-detected values will be represented by 

a concentration equal to one-half the sample-specific reporting limit.  Duplicate results (original and 

duplicate) will not be averaged for the purpose of representing the range of concentrations.  However, the 

average of the original and duplicate samples will be used to represent the concentration at a particular 

sampled location. 

 

010801/P (WS #37)  CTO 423 



  NSF Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date:  April 2009 

Worksheet #37 
  Page 298 of 298 
 

010801/P (WS #37)  CTO 423 

Identify the personnel responsible for performing the usability assessment:   
 

The TtNUS Project Manager, Project Chemist, FOL, and Project Scientist will be responsible for 

conducting the listed data usability assessments.  The data usability assessment will be reviewed with the 

Navy RPM, the EPA Remedial Project Manager, and the state of Maryland Project Manager.  The review 

will take place either in a face to face meeting or a teleconference depending on the extent of identified 

deficiencies.  If no significant deficiencies are identified, the data usability assessment will simply be 

documented in the project report and reviewed during the normal document review cycle. 

 

Describe the documentation that will be generated during usability assessment and how usability 
assessment results will be presented so that they identify trends, relationships (correlations), and 
anomalies:   
 
The data will be presented in tabular format, including data qualifications such as estimation (J, UJ) or 

rejection (R).  Written documentation will support the non-compliance estimated or rejected data results.  

The project report will identify and describe the data usability limitations and suggest re-sampling or other 

corrective actions, if necessary. 
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STANDARD OPERATING PROCEDURE  

SOP-01 

SAMPLE LABELING 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes the procedures to be used for labeling sample 

containers.  Sample labels are used to document the sample ID, date, time, analysis to be performed, 

preservative, matrix, sampler, and the analytical laboratory.  A sample label will be attached to each 

sample container. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Writing utensil (preferably black pen with indelible ink) 

Disposable medical-grade gloves (e.g. latex, nitrile) 

Sample log sheets 

Required sample containers: All sample containers for analysis by fix-based laboratories will be 

supplied and deemed certified clean by the laboratory. 

Sample labels  

Chain-of-custody records 

Sealable polyethylene bags 

Heavy-duty cooler 

Ice 

 

3.0 PROCEDURES 

3.1 The following information will be electronically printed on each sample label prior to mobilizing for 

field activities.  Additional “generic” labels will also be printed prior to mobilization to be used for 

field QC and backups.   

 

• Project number (CTO 0423) 

• Sample location ID 

• Contract Task Order number 

• Sample ID 
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• Matrix 

• Preservative 

• Analysis to be performed 

• Laboratory name 

 

3.2 Select the container(s) that are appropriate for a given sample.  Select the sample-specific ID 

label(s), complete date, time, and sampler name, and affix to the sample container(s). 

 

3.3 Fill the appropriate containers with sample material.  Securely close the container lids without 

overtightening. 

 

3.4 Place the sample container in a sealable polyethylene bag and place in a cooler containing ice. 

 

Example of a sample label is attached at the end of this SOP. 

 

4.0 ATTACHMENTS 

1. Sample Label 

ATTACHMENT 1 

SAMPLE LABEL 
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STANDARD OPERATING PROCEDURE 

SOP-02 

SAMPLE IDENTIFICATION NOMENCLATURE 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish a consistent sample 

nomenclature system that will facilitate subsequent data management at the Naval Support Facility Indian 

Head Stump Neck Annex.  The sample nomenclature system has been devised such that the following 

objectives can be attained. 

 

• Sorting of data by site, location, or matrix 

• Maintenance of consistency (field, laboratory, and database sample numbers) 

• Accommodation of all project-specific requirements  

• Accommodation of laboratory sample number length constraints 

• Ease of sample identification 

 

The Maryland Department of Environmental Protection must approve any deviations from this procedure. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Writing utensil (preferably black pen with indelible ink) 

Sample container labels 
 

3.0 SAMPLE IDENTIFICATION NOMENCLATURE 

3.1 Samples  

All samples will be properly labeled with a sample label affixed to the sample container.  Each sample will 

be assigned a unique sample tracking number.   
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3.1.1 Sample Numbering Scheme 

The sample tracking number will consist of a four- or five-segment alpha-numeric code that identifies the 

sample’s associated Unexploded Ordnance (UXO) site, sample type, location, and for aqueous samples, 

where applicable, whether a sample is filtered, and/or the sample round number.  For soil samples, the 

final four tracking numbers will identify the depth in units of feet below ground surface (bgs) at which the 

sample was collected.  For sediment samples, the final four tracking numbers will identify the depth in 

units of inches bgs at which the sample was collected. 

 

The alphanumeric coding to be used is explained in the following diagram and subsequent definitions: 

 

ANN AA NNN NNNN 
(Soils and 

Sediment only) 
UXO 

Number 
Matrix Sample Location 

Number 
Sequential 

depth interval 
from freshly 

exposed surface 
 

Character Type: 
 A = Alpha 

 N = Numeric 

 

UXO Number (ANN): 
X01 =  UXO 01 

X14 = UXO 14 

 

Matrix Code (AA): 
 SS = Surface Soil Sample 

 SB = Subsurface Soil Sample 

 SD = Sediment Sample 

SW = Surface Water Sample 

  

Location Number (NNN): 
Sequential number beginning with “001” for each matrix. 
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Depth Interval: 
This code section will be used for soil and sediment samples only. 

 

The depth code is used to note the depth bgs at which a soil or sediment sample is collected.  The first 

two numbers of the four-number code specify the top interval, and the third and fourth specify the bottom 

interval in feet (soil) or inches (sediment) bgs of the sample.  The depths will be noted in whole numbers 

only; further detail, if needed, will be recorded on the sample log sheet, boring log, logbook, etc. 

 

3.1.2 Examples of Confirmation Sample Nomenclature 

A surface soil sample collected from UXO 1, sampling location 003, to a depth of 1 foot bgs would be 

labeled as “X01SS0030001”.  A sediment sample collected from UXO 14, sampling location 010, to a 

depth of 6 inches bgs would be labeled as “X14SD0100006”. 

 

3.2 Field Quality Assurance/Quality Control (QA/QC) Sample Nomenclature  

Field QA/QC samples are described in this UFP SAP.  They will be designated using a different coding 

system than the one used for regular field samples.   

 

3.2.1 QC Sample Numbering 

The QC code will consist of a three- to four-segment alpha-numeric code that identifies the sample QC 

type, the date the sample was collected, and the number of this type of QC sample collected on that date. 

 

AA   NNNNNN NN 
QC Type  Date Sequence Number 

(per day) 
 

Character Type: 
 A  =  Alpha 

 N  =  Numeric 

 

QC Types: 
FD  =  Field Duplicate 

RB  =  Rinsate Blank 

SB  =  Source Blank 

TB = Trip Blank 
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The sampling time recorded on the Chain-of-Custody Form, labels, and tags for field duplicate samples 

will be 0000 so that the samples are "blind" to the laboratory.  Notes detailing the sample number, time, 

date, and type will be recorded on the sample log sheets and will document the location of the duplicate 

sample (sample log sheets are not provided to the laboratory). 

 

3.2.2 Examples of Field QA/QC Sample Nomenclature 

The first duplicate of the day at UXO 1 for a surface soil sample collected on March 24, 2008 would be 

designated as FD03240801. 

 

The third duplicate of the day taken at UXO 14 of a surface soil sample collected on April 12, 2008 would 

be designated as FD04120803. 

 

The first trip blank associated with samples collected on March 18, 2008 would be designated as 

TB03180801. 
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STANDARD OPERATING PROCEDURE 

SOP-03 

SAMPLE CUSTODY AND DOCUMENTATION OF FIELD ACTIVITIES 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) establishes the procedures for sample custody and 

documentation of field sampling and field analyses activities. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

The following logbooks, forms, labels, and equipment are required. 

 

Writing utensil (preferably black pen with indelible ink) 
Site logbook 
Field logbook 
Sample label 
Chain-of-Custody Form 
Custody seals 
Equipment calibration log 
Soil and Sediment Sample Log Sheet 
Surface Water Sample Log Sheet 
 

3.0 PROCEDURES 

This section describes custody and documentation procedures.  All entries made into the logbooks, 

custody documents, logs, and log sheets described in this SOP must be made in indelible ink (black is 

preferred).  No erasures are permitted. If an incorrect entry is made, the entry will be crossed out with a 

single strike mark, initialed, and dated. 
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3.1 Site Logbook 

The site logbook is a hard-bound, paginated, controlled-distribution record book in which all major 

on-site activities are documented.  At a minimum, the following activities and events will be 

recorded (daily) in the site logbook: 

 

• All field personnel present 

• Arrival/departure of site visitors 

• Arrival/departure of equipment 

• Start or completion of sampling activities 

• Daily on-site activities performed each day 

• Sample pickup information 

• Health and safety issues 

• Weather conditions 

 

The site logbook is initiated at the start of the first on-site activity (e.g., site visit or initial 

reconnaissance survey).  Entries are to be made for every day that on-site activities take place.   

 

The following information must be recorded on the cover of each site logbook: 

 

• Project name 

• Project number 

• Book number 

• Start date 

• End date 

 

Information recorded daily in the site logbook need not be duplicated in other field notebooks but 

must summarize the contents of these other notebooks and refer to specific page locations in 

these notebooks for detailed information (where applicable).  At the completion of each day’s 

entries, the site logbook must be signed and dated by the field operations leader (FOL). 

 

3.2 Field Logbooks 

The field logbook is a separate dedicated notebook used by field personnel to document his or 

her activities in the field.  This notebook is hardbound and paginated. 
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3.3 Sample Labels 

Adhesive sample container labels must be completed and applied to every sample container.  

Information on the label includes the project name, location, sample number, date, time, 

preservative, analysis, matrix, sampler’s initials, and the name of the laboratory performing the 

analysis.  

 

3.4 Chain-of-Custody Form 

The Chain-of-Custody Form (COC) is a multi-part form that is initiated as samples are acquired 

and accompanies a sample (or group of samples) as it is transferred from person to person.  

Each COC is numbered.  This form must accompany any samples collected for laboratory 

chemical analysis.  A copy of a blank COC form is attached at the end of this SOP. 

 

The FOL must include the name of the laboratory in the upper right hand corner section to ensure 

that the samples are forwarded to the correct location.  If more than one COC is necessary for 

any cooler, the FOL will indicate "Page __ of __" on each COC.  The original (top) signed copy of 

the COC will be placed inside a sealable polyethylene bag and taped inside the lid of the shipping 

cooler.  Once the samples are received at the laboratory, the sample custodian checks the 

contents of the cooler(s) against the enclosed COC(s).  Any problems are noted on the enclosed 

COC Form (bottle breakage, discrepancies between the sample labels, COC form, etc.) and will 

be resolved through communication between the laboratory point-of-contact and the Task Order 

Manager (TOM).   The COC form is signed and retained by the laboratory and becomes part of 

the sample’s corresponding analytical data package.    

 

3.5 Custody Seal 

The custody seal is an adhesive-backed label, and it is part of the chain-of-custody process and 

is used to prevent tampering with samples after they have been collected in the field and sealed 

in coolers for transit to the laboratory.  The custody seals are signed and dated by the samplers 

and affixed across the opening edges of each cooler (two seals per cooler) containing 

environmental samples.  The laboratory sample custodian will examine the custody seal for 

evidence of tampering and will notify the Tetra Tech TOM if evidence of tampering is observed.    
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3.6 Equipment Calibration Log 

The Equipment Calibration Log is used to document calibration of measuring equipment used in 

the field.  The Equipment Calibration Log documents that the manufacturer's instructions were 

followed for calibration of the equipment, including frequency and type of standard or calibration 

device.  An Equipment Calibration Log must be maintained for each electronic measuring device 

requiring calibration.  Entries must be made for each day the equipment is used. 

 

3.7 Sample Log Sheets 

The Soil and Sediment Sample Log Sheets are used to document the sampling of soils and 

sediments (see SOPs-05, 06, and -08).  The surface water sample log sheets are used to 

document the sampling of surface waters (see SOP-07). 

 

4.0 ATTACHMENTS 

1. Chain-of-Custody Record 

2. Equipment Calibration Log 

3. Soil and Sediment Sample Log 

4. Surface water Sample Log 
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ATTACHMENT 3 

SOIL AND SEDIMENT SAMPLE LOG SHEET 
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ATTACHMENT 4 
SURFACE WATER SAMPLE LOG SHEET 
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STANDARD OPERATING PROCEDURE  

SOP-04 

DECONTAMINATION OF FIELD SAMPLING EQUIPMENT 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) establishes the procedures to be followed when 

decontaminating non-dedicated field sampling equipment during the field investigations. 
 
2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Writing utensil (preferably black pen with indelible ink) 
Non-latex rubber or plastic gloves 
Cotton gloves 
Field logbook 
Potable water 
Deionized water 
Isoproponal (optional) 
LiquiNox detergent 
Brushes, spray bottles, paper towels, etc. 
Container to collect and transport decontamination fluids 
 
3.0 DECONTAMINATION PROCEDURES  

3.1 Don non-latex and/or cotton gloves and decontaminate sampling equipment (in accordance with 

the following steps) prior to field sampling and between samples.   

 

3.2 Rinse the equipment with potable water.  Rinsing may be conducted by spraying with water from 

a spray bottle or by dipping.  Collect the potable water rinsate into a container. 

 

3.3 Wash the equipment with a solution of LiquiNox detergent.  Prepare the LiquiNox wash solution in 

accordance with the instructions on the LiquiNox container. Collect the LiquiNox wash solution 

into a container.  Use brushes or sprays as appropriate for the equipment.  If oily residue has 
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accumulated on the sampling equipment, remove the residue with an isopropanol wash and 

repeat the Liquinox wash.   

 

3.4 Rinse the equipment with potable water. Rinsing may be conducted by spraying with water from a 

spray bottle or by dipping.  Collect the potable water rinsate into a container.   

 

3.5 Rinse the equipment with deionized water.  Rinsing may be conducted by spraying with water 

from a spray bottle or by dipping.  Collect the deionized water rinsate into a container. 

 

3.6 Remove excess water by air drying, shaking, or by wiping with paper towels as necessary. 

 

3.7 Document decontamination by recording it in the field logbook.  

 

3.8 Containerized decontamination solutions will be managed in accordance with the procedures 

described in SOP-09 and this UFP SAP. 
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STANDARD OPERATING PROCEDURE 

SOP-05 

SOIL CORING AND SAMPLING USING HAND AUGER TECHNIQUES 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes the procedures for collecting surface and 

subsurface soil cores from unconsolidated overburden materials using hand augering techniques. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT  

Disposable medical-grade gloves (e.g., latex, nitrile) 

Writing utensil (preferably black pen with indelible ink) 

Indelible marker  

Stainless Steel Auger Buckets 

Stainless Steel Extension Rods 

Cross Handle 

Required decontamination materials 

Bentonite pellets 

Sealable polyethylene bags 

Sample labels 

Shipping containers (containing ice) 

Disposable plastic trowels or stainless steel trowels 

Stainless steel mixing bowls 

Sample containers:  Sample containers are certified clean by the laboratory supplying the containers. 

Soil Sample Log Forms 

Daily Activity Logs 

Chain-of-Custody Form 

Soil Boring Log 
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3.0 BOREHOLE ADVANCEMENT AND SOIL SAMPLING USING A HAND AUGER  

Hand Augers may be employed to collect the soil cores.  A hand augering system generally consists of a 

variety of all stainless steel bucket bits (i.e. cylinders 6-1/2” long and 2-3/4”, 3-1/4”, and 4” in diameter), a 

series of extension rods (available in 2’, 3’, 4’ and 5’ lengths), a cross handle. 

 

3.1 The hand auger can be used in a wide variety of soil conditions.  It can be used to sample soil, 

both from the surface, or to depths in excess of 12 feet.  However, the presence or rock layers 

and the collapse of the borehole normally contribute to its limiting factors. 

 

Attach a properly decontaminated bucket bit into a clean extension rod and further attach the 

cross handle to the extension rod. 

 

3.2 Clear the area to be sampled of any surface debris (vegetation, twigs, rocks, letter, etc.) 

 

3.3. Turn the hand auger sampler into the ground to a depth of 1 foot.  The 0- to 1-foot depth soil 

interval is considered to be the surface soil.  Subsurface soil samples will be collected at depths 

greater than 1 foot below ground surface. 

 

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

 

3.4 Utilizing a properly decontaminated stainless steel trowel or disposable trowel, remove the 

sample material from the bucket bit and place into a sealable polyethylene bag.  Note in a field 

notebook or on a standardized data sheet any changes in the color, texture or odor of the soil. 

 

3.5 Thoroughly homogenize the sample material and write sample ID, date, and time on the bag with 

an indelible marker. 

 

3.6 Complete required information on the Soil Sample Log Sheet (copy attached at the end of this 

SOP).  Update the Chain-of-Custody (COC) Form. 

 

3.7 Excess soil core materials will be returned to the hole and tamped.  If insufficient soil is available 

to fill the hole to the ground surface, then bentonite pellets mixed with the soil will be used to 

backfill the hole, and hydrated with potable water. 
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3.8 Decontaminate all soil sampling equipment in accordance with SOP-04 before collecting the next 

sample. 

 

3.9 Soil samples will be transported to the field office where a portion of the sample will undergo XRF 

analysis for lead (See SOP-14). 

 

3.10 For soil samples selected for fixed-base laboratory analysis, a portion of the sample will be used 

to fill the required sample containers as supplied by the laboratory.  The sample labels will be 

completed and affixed to the sample container.  The samples will then be packaged and shipped 

to the fixed-base laboratory in accordance with SOP-11. 

 

4.0 ATTACHMENTS 

1. Soil and Sediment Sample Log Sheet 

2. Soil Boring Log Sheet 
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ATTACHMENT 1 

SOIL AND SEDIMENT SAMPLE LOG SHEET 
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ATTACHMENT 2 

BORING LOG 
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STANDARD OPERATING PROCEDURE 

SOP-06 

BOREHOLE ADVANCEMENT AND SOIL CORING FOR SOIL SAMPLING USING  

DIRECT-PUSH TECHNOLOGY 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes the procedures for collecting surface and 

subsurface soil cores from unconsolidated overburden materials using direct-push technology (DPT).  For 

these investigations, a Geoprobe® rig with a Macrocore Sampler will be the type of DPT used. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Cut-resistant non-latex impermeable gloves 

Cotton gloves 

Disposable medical-grade gloves (e.g., latex, nitrile) 

Writing utensil (preferably black pen with indelible ink) 

Indelible marker  

Boring log sheets:  A copy of this form is included in SOP-10 

Geoprobe® or equivalent DPT equipment 

Geoprobe® Macrocore Sampler or equivalent 

Geoprobe® Sampling Kit or equivalent 

Clear acetate liners: one new liner for each soil core 

Required decontamination materials (see SOP-04) 

Bentonite pellets 
 

3.0  BOREHOLE ADVANCEMENT AND SOIL SAMPLING USING A GEOPROBE®  

Direct-push technology (DPT) will be employed to collect soil cores.  DPT refers to sampling tools and 

sensors that are driven directly into the ground without the use of conventional rotary drilling equipment.  

DPT typically utilizes hydraulic pressure and/or percussion hammers to advance the sampling tools. 

Geoprobe® is a manufacturer of a hydraulically powered, percussion/probing machine utilizing DPT to 
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collect subsurface environmental samples.  This type of rig with a Macrocore Sampler will be used at the 

Naval Support Indian Head Stump Neck Annex to collect soil cores.   

 

3.1 Clear the area to be sampled of any surface debris (herbaceous vegetation, twigs, rocks, litter, 

etc.). 

 

3.2 Place a new clear acetate liner in the detachable Macrocore core barrel and attach coring device 

to the Geoprobe® rig. 

 

3.3 Drive macrocore sampler (lined with acetate) into the ground to a specified depth using hydraulic 

pressure.  The 0- to 1-foot depth soil interval is considered to be the surface soil.  Subsurface soil 

samples will be collected at depths greater than 1 foot below ground surface. 

 

3.4 Retract the sampler from the borehole and remove the acetate liner and the soil core from the 

Macrocore barrel. 

 

3.5 Attach the metal trough from the Geoprobe® Sampling Kit firmly to a suitable surface. 

 

3.6 Place the acetate liner containing the soil core in the trough. 

 

3.7 While wearing cut-resistant gloves, cut the acetate liner through its entire length using the double-

bladed knife that accompanies the Geoprobe® Sampling Kit. Then remove the strip of acetate 

from the trough to gain access to the collected soils.  CAUTION: Do not attempt to cut the 

acetate liner while holding it in your hand. 

 

3.8 Log the soil core on the Boring Log Sheet (see SOP-10). 

 

3.9 Place the desired interval of the soil core in a sealable polyethylene bag, thoroughly homogenize 

the sample material and write sample ID, date, and time on the bag with an indelible marker.  

 

3.10 Complete required information on the Soil Sample Log Sheet (copy attached at the end of this 

SOP).  Update the Chain-of-Custody (COC) Form. 

 

3.11 Repeat steps 3.2 through 3.11 for the next depth intervals, if required. 

 

010801/P  CTO 423 



NSF Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date: April 2009 

Section: SOP-06 
Page 3 of 3 

 

010801/P  CTO 423 

3.12 The depth water table if encountered should be recorded on the Boring Log, and the estimated 

moisture content of the soil and the presence or absence of water in the boring should be noted. 

 

3.13 If readings from the PID are all at background levels below field screening criteria, then excess 

soil core materials will be returned to the hole and tamped.  If insufficient soil is available to fill the 

hole to the ground surface, then bentonite pellets mixed with the soil will be used to backfill the 

hole, and hydrated as per manufacture recommendation. 

 

3.14 If screening instruments indicate that contaminants may be present in the soil materials, then all 

excess soil core materials will be placed in a plastic bag (or drum if larger quantities).  The bag 

will be tagged identifying the location and depths from where the soils came and the date.  The 

bag will then be placed in a 55-gallon drum and stored on-site until laboratory analyses of the soil 

are completed and classification of the soil waste materials can be determined (see SOP-09). 

 

3.15 If soil materials from the boring are suspected of being contaminated (see 3.15 above), the soil 

boring will be backfilled with bentonite pellets up to the ground surface. 

 

3.16 Decontaminate all soil sampling equipment in accordance with SOP-04 prior to collecting the next 

sample. 

 

3.17 Soil samples will be transported to the field office where a portion of the sample will undergo XRF 

analysis for lead (See SOP-14). 

 

3.18 For soil samples selected for fixed-base laboratory analysis, a portion of the sample will be used 

to fill the required sample containers as supplied by the laboratory.  The sample labels will be 

completed and affixed to the sample container.  The samples will then be packaged and shipped 

to the fixed-base laboratory in accordance with SOP-11. 
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STANDARD OPERATING PROCEDURE 

 SOP-07 

SURFACE WATER SAMPLING/ SMALL STREAM FLOW ESTIMATION 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) establishes the procedure for collecting surface water 

samples and provides technical guidance on the measurement of stream channel cross-section and flow 

in a small stream.  Stream flow measurements will be obtained to evaluate the migration potential of 

contaminants in a stream channel.  This method is applicable for free flowing streams with uniform flow 

and widths greater than 3 feet and depths greater than about 6 inches. Stream flow rates will be 

measured at the same time when water level measurements are collected. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT (SURFACE WATER SAMPLING) 

Surface Water Sample Log Sheet: A copy of this form is attached at the end of this SOP. 

Field logbook 

Writing utensil (preferably black pen with indelible ink) 

Indelible marker  

Multi-parameter water-quality meter: The water-quality meter is used for the measurement of dissolved 

oxygen, pH, specific conductance, temperature, oxidation-reduction potential, and turbidity (see SOP 

CTO331-14). 

LaMotte Turbidity Meter: Used to measure turbidity in the field. 

Disposable sample containers: Disposable sample containers are used to fill sample containers and 

transport sample(s) to a pump for filtering. 

Sample containers: Certified-clean sample containers will be provided by the laboratory that performs 

the analyses. 

0.45-micron filter assembly: These are single-use filter cartridges used to filter samples scheduled for 

dissolved metals or dissolved thorium isotope analyses.  The filters become investigation-derived waste 

(IDW) after one use. 

Peristaltic pump 

Silicon tubing 

Sealable polyethylene bags 
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Shipping containers (coolers) 

 

 

2.1 REQUIRED FIELD FORMS AND EQUIPMENT (SMALL STREAM FLOW ESTIMATION) 

 

Measuring rod or yardstick 

Measuring tape 

Waders or rubber boots 

Colored flagging tape 

2x2 inch wooden stakes 

Bound Field Log Book 

Waterproof pen 

Orange or apple 

Surface Water Sample Log Sheet 

Indelible marker 

Stopwatch 

 

3.0 SURFACE WATER SAMPLING PROCEDURES  

3.1 Sampling will start at the downstream end of a stream and proceed to the farthest upstream 

location.   

 

3.2 While standing downstream or from the bank, gently remove any floating leaves or twigs that may 

be present in a sample pool area in a manner that will not disturb the bottom sediment. 

 

3.3 While standing downstream or from the bank, place the sample container in the water at the 

sampling location at a 45-degree angle and lower it to approximately half the sample pool depth.  

With the mouth of the container facing upstream, fill the container with water, being careful not to 

disturb the sediment. 

 

3.4 All samples will be collected into certified-clean, pre-preserved bottles (if preservation is required 

for the analysis to be performed) supplied by the laboratory performing the analyses. Sample 

containers should not be filled completely; a small amount of air should be left at the top.  

   

3.5 Record the date and time that the sample containers are filled on the Surface Water Sample Log 

Sheet, the sample labels, and the Chain-of-Custody Form. 
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3.6 After the sample label is completed and checked, place the sample container into a sealable 

polyethylene bag and place the plastic storage bag holding the sample container into a cooler 

containing ice. 

 

3.7 Repeat steps 3.3 through 3.6 until all the sample bottles containing unfiltered samples have been 

filled.  

 

3.8 Fill two 1-liter unpreserved polyethylene bottles.  Use these bottles to transfer the sample for field 

filtering.  Set up a peristaltic pump for filtering of the dissolved metals samples.  Using new, 

clean, disposable silicone tubing and a 0.45-micron filter, place the intake tubing from the pump 

into the transfer bottle with the filter attached to the discharge end and start the pump.  Pre-rinse 

the filter with approximately 50-mL of sample water prior to filling the sample containers. 

 

3.9 Using the discharge from the filter cartridge, fill one 1-liter polyethylene sample bottle for 

dissolved metals.  Repeat steps 3.8 and 3.9 for these sample containers. 

 

3.10 Obtain measurements of dissolved oxygen, pH, specific conductance, temperature, turbidity, and 

oxidation-reduction potential using the multi-parameter water-quality meter and LaMotte Turbidity 

Meter (see SOP-12).  Record the readings in the appropriate fields on the Surface Water Sample 

Log Sheet. 

 

3.11 Decontaminate all equipment and load the equipment and the sample cooler in the sample 

vehicle for transport.   

 

4.0  SMALL STREAM FLOW ESTIMATION PROCEDURES 

 
4.1 Establish a transect across the stream, along a straight reach where the stream is relatively 

narrow and velocity across the stream is relatively uniform.  Orient the transect perpendicular to 

the flow. 

 

4.2 Mark both ends of the transect with colored plastic flagging tape.  Tie the flagging to a tree 

branch or other elevated (about eye level) object.  Drive wooden stakes into the ground at both 

ends of transect and tack a short piece of brightly colored flagging to the stakes.  Use a black 
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marker to identify the transect number, which will be the same as the surface water sample 

location. 

 

4.3 Measure the total distance across the stream with a measuring tape and record the stream width 

(in feet) in the field logbook. 

 

4.4 Measure the depth of water in the stream at three or four points across the stream.  Record these 

measurements and calculate an average depth.  Record the average depth (in feet) in the field 

logbook. 

 

4.5 Measure a distance of 20 feet upstream of the transect.  Tie a piece of flagging on a tree branch 

or other visible location above the stream. 

 

4.6 Go another 20 feet upstream and place the orange or apple in the center of the stream or where 

the water current is fastest. 

 

4.7 Using a watch with a timer or a stopwatch, measure the length of time it takes the orange (or 

apple) to travel from the first marker flag to the transect location (distance of 20 feet).  Record the 

time. 

 

4.8 Repeat step 3.7 two more times.  Record the readings and calculate an average time. 

 

4.9 Calculate approximate flow rate in the stream channel by multiplying the stream width (from step 

3.3) times the average depth (from step 3.4) times the average velocity (from step 3.8).  Record 

the estimated flow rate (in ft3/s) in the field logbook and on the Surface Water Sample Collection 

Log Sheet. 

 

 

5.0 ATTACHMENTS 

1. Surface Water Sample Log Sheet 
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STANDARD OPERATING PROCEDURE 

SOP-08 

SEDIMENT SAMPLING 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) establishes the procedure for sediment sampling in streams 

and other waterways. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

The following field forms and equipment are required for sediment sampling. 

 

Sediment Sample Log Forms: A copy of this form is attached at the end of this SOP. 

Writing utensil (preferably black pen with indelible ink) 

Indelible marker  

Bound field logbook 

Disposable plastic trowels  

Survey stakes and flagging: Used to mark sampling locations after completion of sampling. 

Labeled sample containers: See SOP-01 for sample identification procedures.  Sample containers are 

certified clean by the laboratory supplying the containers. 

Sealable polyethylene bags 

Shipping containers (containing ice) 

Disposable medical-grade gloves (e.g., latex, nitrile) 

Chain-of-Custody Form 
 

3.0 SEDIMENT SAMPLE LOCATION SELECTION 

In general, sediments composed of fine-grained materials with greater surface area available for 

adsorption are more desirable for sample selection.  The fined-grained materials may act as a sink or 

reservoir for adsorbing heavy metals and organic contaminants even if surface runoff concentrations are 

below detection limits.  Therefore, it is important to locate the specific sampling points where the 

sediment has the greatest percentage of fine particles.  The sampling personnel will determine specific 

sampling locations with these goals in mind. 
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4.0 SEDIMENT SAMPLING PROCEDURES 

4.1 The sampler will wear clean, disposable medical-grade gloves.  Clear vegetative matter or debris, 

if present, from the sample location using a disposable sampling trowel or spoon.  Use the trowel 

to dig up and homogenize the sediment in an 18-inch-diameter circular area that is 6 inches 

deep.  Stir the sediment within the circular area; do not move the sediment outside the circle.  

Also, do not dig or stir sediment that is deeper than 6 inches below the ground surface, until the 

next depth interval is sampled. 

 

• Use the same trowel to scoop the homogenized sediment into the requisite labeled sample 

container(s). 

 

4.2 Record the sample time (using military time) on the Sediment Sample Log Form and sample 

container labels.  Record all other information required on the labels as specified by SOP-01. 

 

4.3 Place the labeled sample container into a sealable polyethylene bag and then place the bag 

holding the sample container into a cooler containing ice. 

 

4.4 Record date, sampling site, site conditions, location map, and other information (e.g., presence 

and flow rate of water in channel) on the Sediment Collection Log Sheet.  Enter the sample 

information onto the Chain-of-Custody Form in accordance with SOP-03. 

 

4.5 Using an indelible marker, write the sample identification on a survey stake, and drive the stake 

into the ground at the sample location.  Tack a piece of brightly colored flagging to the stake.  In 

addition, tie a piece of flagging to an overhead tree branch or other eye-level object to improve 

the ability to relocate the sampling site in the future. 

 

5.0 ATTACHMENTS 

1. Soil and Sediment Sample Log Sheet 
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SOIL AND SEDIMENT SAMPLE LOG SHEET 
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STANDARD OPERATING PROCEDURE 

SOP-09 

MANAGEMENT OF INVESTIGATION-DERIVED WASTE 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes how investigation-derived waste (IDW) will be 

collected, segregated, classified, and managed during the field investigations at the NSIHDIV facility.  The 

following types of IDW will be generated during this investigation: 

 

• Decontamination solutions 

• Personal protective equipment and clothing (PPE) 

• Miscellaneous trash and incidental items 

 

2.0  REQUIRED FIELD FORMS AND EQUIPMENT 

Health and safety equipment (with PPE) 
Decontamination equipment 
Field logbook 
Writing utensil (preferably black pen with indelible ink) 
Plastic sheeting and/or tarps 
55-gallon drums with sealable lids 
IDW labels for drums 
Plastic garbage bags 
 
3.0 PROCEDURES 

Management of IDW includes the collection, segregation, temporary storage, classification, final disposal, 

and documentation of the waste-handling activities if necessary. 
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3.1 Liquid Wastes 

Liquid wastes that will be generated during the site activities include decontamination solutions from 

sampling equipment.  These wastes will be collected and containerized in a central location at Indian 

Head Stump Neck Facility for proper disposal. 

 

3.2 Solid Wastes 

Solid wastes that may be generated during the site activities include collection of bullets and lead shot 

from surface soil samples.  This waste will be containerized and handed over to the base point of contact 

at the conclusion of field activities. 

 

3.3 PPE and Incidental Trash 

All PPE wastes and incidental trash materials (e.g., wrapping or packing materials from supply cartons, 

waste paper) will be decontaminated (if contaminated), double bagged, securely tied shut, and placed in 

a designated waste receptacle at Naval Support Indian Head Stump Neck Annex. 
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STANDARD OPERATING PROCEDURE  

SOP-10 

BOREHOLE AND SOIL SAMPLE LOGGING 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes the standard procedures and technical guidance on 

the logging of soil cores.  

 

2.0 FIELD FORMS AND EQUIPMENT 

Knife 
Ruler (marked in tenths and hundredths of feet) 

Boring Log:  An example of this form is attached. 

Photoionization detector (PID) (see SOP-13) 

Writing utensil (preferably black pen with indelible ink) 
 

3.0 RESPONSIBILITIES 

A field geologist or engineer is responsible for supervising all boring activities and assuring that each 

borehole is properly and completely logged. 

 

4.0 PROCEDURES FOR BOREHOLE AND SAMPLE LOGGING 

To maintain a consistent classification of soil, it is imperative that the field geologist understands and 

accurately uses the field classification system described in this SOP.  This identification is based on visual 

examination and manual tests. 

 
4.1 USCS Classification 

Soils are to be classified according to the Unified Soil Classification System (USCS).  This method of 

classification is detailed in Figure 1 (attached to this SOP). 

 

This method of classification identifies soil types on the basis of grain size and cohesiveness. 
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Fine-grained soils, or fines, are smaller than the No. 200 sieve and are of two types: silt (M) and clay (C).  

Some classification systems define size ranges for these soil particles, but for field classification 

purposes, they are identified by their respective behaviors.  Organic material (O) is a common component 

of soil but has no distinguishable size range; it is recognized by its composition.  The careful study of the 

USCS will aid in developing the competence and consistency necessary for the classification of soils. 

 

Coarse-grained soils will be divided into categories: rock fragments, sand, or gravel.  The terms "sand" 

and "gravel" not only refer to the size of the soil particles but also to their depositional history.  To insure 

accuracy in description, the term "rock fragments" will be used to indicate angular granular materials 

resulting from the breakup of rock.  The sharp edges that are typically observed indicate little or no 

transport from their source area; and therefore, the term provides additional information in reconstructing 

the depositional environment of the soils encountered.  When the term "rock fragments" is used, it will be 

followed by a size designation such as "(1/4 inchΦ-1/2 inchΦ)" or "coarse-sand size" either immediately 

after the entry or in the remarks column.  The USCS classification would not be affected by this variation 

in terms. 

 

4.2 Color 

Soil colors will be described utilizing a single color descriptor preceded, when necessary, by a modifier to 

denote variations in shade or color mixtures.  A soil could therefore be referred to as "gray" or "light gray" 

or "blue-gray."  Because color can be utilized in correlating units between sampling locations, it is 

important for color descriptions to be consistent from one boring to another. 

 

Colors must be described while the sample is still moist.  Soil samples will be broken or split vertically to 

describe colors.  Samplers tend to smear the sample surface, creating color variations between the 

sample interior and exterior. 

 

The term "mottled" will be used to indicate soils irregularly marked with spots of different colors.  Mottling 

in soils usually indicates poor aeration and lack of good drainage. 

 

4.3 Relative Density and Consistency 

To classify the relative density and/or consistency of a soil, the geologist is to first identify the soil type.  

Granular soils contain predominantly sands and gravels.  They are non-cohesive (particles do not adhere 

well when compressed).  Finer-grained soils (silts and clays) are cohesive (particles will adhere together 

when compressed). 
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Granular soils are given the USCS classifications GW, GP, GM, SW, SP, SM, GC, or SC (see Figure 1). 

 

The consistency of cohesive soils is determined by performing field tests and identifying the consistency 

as shown in the following table. 

 

CONSISTENCY FOR COHESIVE SOILS 
 

Consistency Standard 
Penetration 
Resistance 
(Blows per 

Foot) 

Unconfined 
Compressive 

Strength  
(Tons/Sq. Foot by 

pocket 
penetration) 

Field Identification 

Very soft 0 to 2 Less than 0.25 Easily penetrated several inches by fist. 
Soft 2 to 4 0.25 to 0.50 Easily penetrated several inches by 

thumb. 
Medium stiff 4 to 8 0.50 to 1.0 Can be penetrated several inches by 

thumb with moderate effort. 
Stiff 8 to 15 1.0 to 2.0 Readily indented by thumb but 

penetrated only with great effort. 
Very stiff 15 to 30 2.0 to 4.0 Readily indented by thumbnail. 
Hard Over 30 More than 4.0 Indented with difficulty by thumbnail. 

 

Cohesive soils are given the USCS classifications ML, MH, CL, CH, OL, or OH (see Figure 1). 

 

The consistency of cohesive soils is determined by hand by determining the resistance to penetration by the 

thumb.  The thumb determination methods are conducted on a selected sample of the soil, preferably the 

lowest 0.5 foot of the sample.  The sample will be broken in half and the thumb pushed into the end of the 

sample to determine the consistency.  Do not determine consistency by attempting to penetrate a rock 

fragment.  If the sample is decomposed rock, it is classified as a soft decomposed rock rather than a hard 

soil. One of the other methods will be used in conjunction with it.  The designations used to describe the 

consistency of cohesive soils are shown in the above-listed table. 

 

4.4 Weight Percentages 

In nature, soils are consist of particles of varying size and shape and are combinations of the various 

grain types.  The following terms are useful in the description of soil: 
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Terms of Identifying Proportion of the 

Component 
Defining Range of 

Percentages by Weight 
Trace 0 - 10 percent 
Some 11 - 30 percent 
Adjective form of the soil type (e.g., sandy) 31 - 50 percent 

 

Examples: 

 

• Silty fine sand: 50 to 69 percent fine sand, 31 to 50 percent silt. 

• Medium to coarse sand, some silt: 70 to 80 percent medium to coarse sand, 11 to 30 percent silt. 

• Fine sandy silt, trace clay: 50 to 68 percent silt, 31 to 49 percent fine sand, 1 to 10 percent clay. 

• Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent coarse sand. 

 

4.5 Moisture 

Moisture content is estimated in the field according to four categories:  dry, moist, wet, and saturated.  In 

dry soil, there appears to be little or no water.  Saturated samples obviously have all the water they can 

hold.  Moist and wet classifications are somewhat subjective and often are determined by the individual's 

judgment.  A suggested parameter for this would be calling a soil wet if rolling it in the gloved hand or on 

a porous surface liberates water (i.e., dirties or muddies the surface).  Whatever method is adopted for 

describing moisture, it is important that the method used by an individual remains consistent throughout 

an entire field activity. 

 

4.6 Classification of Soil Grain Size for Chemical Analysis 

To determine the gross grain size classification (e.g., clay, silt, and sand) from the USCS classification 

described above, the following table will be used.  

 

Gross Soil Grain 
Size Classification 

USCS 
Abbreviation 

Description 

Clay CL inorganic clays of low to medium plasticity, gravelly clays, sandy 
clays, silty clays, lean clays,. 

 CH inorganic clays of high plasticity, fat clays. 
 OH organic clays of medium to high plasticity, organic silts. 
Silt ML inorganic silts and very fine sands, rock four, silty or clayey fine 

sands with slight plasticity. 
 OL organic silts and organic silty clays of low plasticity.. 
 MH inorganic silts, micaceous or diatomaceous fine sand or silty soils.
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Gross Soil Grain 

Size Classification 
USCS 

Abbreviation 
Description 

Sand SW well graded sands, gravelly sands, little or no fines. 
 SP poorly graded sands, gravelly sands, little or no fines. 
 SM silty sands, sand-silt mixtures. 
 SC clayey sands, sand-clay mixtures. 
 

4.7 Summary of Soil Classification 

In summary, soils will be classified in a similar manner by each geologist/engineer at a project site.  The 

hierarchy of classification is as follows: 

 

• Density and/or consistency 

• Color 

• Plasticity (optional) 

• Soil types 

• Moisture content 

• Other distinguishing features 

• Grain size 

• Depositional environment 

 

4.0 ATTACHMENTS 

1. Figure 1 - Unified Soil Classification System 

2. Boring Log 
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ATTACHMENT 1 

FIGURE 1 - UNIFIED SOIL CLASSIFICATION SYSTEM 
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ATTACHMENT 2 
BORING LOG 
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STANDARD OPERATING PROCEDURE 

SOP-11 

SAMPLE PRESERVATION, PACKAGING, AND SHIPPING 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes the procedures for sample preservation, packaging, 

and shipping to be used in handling soil, sediment, and aqueous samples.  

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Shipping labels 

Custody seals  

Chain-of-custody (COC) form(s) 

Sample containers with preservatives: All sample containers for analysis by fixed-base laboratories will 

be supplied, with preservatives added (if required) and deemed certified clean by the laboratory. 

Sample shipping containers (coolers): All sample shipping containers are supplied by the laboratory. 

Packaging material: Bubble wrap, sealable polyethylene bags, strapping tape, etc. 

 

3.0 PROCEDURES FOR SAMPLE PRESERVATION, PACKAGING, AND SHIPPING 

3.1 The laboratory provides sample containers with preservative already included (as required) for 

the analytical parameter for which the sample is to be analyzed.  All samples will be held, stored, 

and shipped at 4°C.  This will be accomplished through refrigeration (used to hold samples prior 

to shipment) and/or ice.   
 

3.2  The sampler shall maintain custody of the samples until the samples are relinquished to another 

custodian or to the common carrier. 

 

3.3  Check that each sample container is properly labeled, the container lid is securely fastened, and 

the container is sealed in a polyethylene bag. 

 

3.4 If the container is glass, place the sample container into a bubble-out shipping bag and seal the 

bag using the self-sealing, pressure sensitive tape supplied with the bag. 
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3.5 Inspect the insulated shipping cooler.  Check for any cracks, holes, broken handles, etc. If the 

cooler has a drain plug, make certain it is sealed shut, both inside and outside of the cooler.  If 

the cooler is questionable for shipping, the cooler must be discarded.   

 

3.6 Line the cooler with large plastic bag, and line the bottom of the cooler with a layer of bubble 

wrap.  Place the sample containers into the shipping cooler in an upright position (containers will 

be upright, with the exception of any 40-ml vials).  Continue filling the cooler with ice until the 

cooler is nearly full and the movement of the sample containers is limited.  

 

3.7 Wrap the large plastic bag closed and secure with tape. 

 

3.8 Place the original (top) signed copy of the COC form inside a sealable polyethylene bag.  Tape 

the bag to the inside of the lid of the shipping cooler. 

 

3.9 Close the cooler and seal the cooler with approximately four wraps of strapping tape at each end 

of the cooler.  Prior to wrapping the last wrap of strapping tape, apply a signed and dated custody 

seal to each side of the cooler (one per side).  Cover the custody seal with the last wrap of tape.  

This will provide a tamper evident custody seal system for the sample shipment.   

 

3.10 Affix shipping labels to each of the coolers, ensuring all of the shipping information is filled in 

properly.  Overnight (e.g., FedEx Priority Overnight) courier services will be used for all sample 

shipments. 

 

3.11  All samples will be shipped to the laboratory no more than 72 hours after collection.  Under no 

circumstances should sample hold times be exceeded. 
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STANDARD OPERATING PROCEDURE 

SOP-12 

CALIBRATION AND CARE OF WATER QUALITY METER 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) establishes the procedures for the calibration and 

maintenance of field instruments used to measure water quality and for the proper documentation of 

calibration and maintenance.  The multi-parameter water quality meter will be used to measure pH, 

temperature, oxidation-reduction potential (ORP), specific conductance (SC), and dissolved oxygen (DO).  

A LaMotte Model 2020 turbidity meter will be used to measure turbidity in water.  The water meter will 

have a multiprobe sensor that can be used in conjunction with a flow-through cell attached to a pump 

discharge tube to measure water-quality parameters in a surface water body such as a stream, pond, or 

drainage ditch. 

 

2.0 FIELD FORMS AND EQUIPMENT LIST 

The following logbooks, forms, equipment, and supplies are required: 

 

Site logbook 
Writing utensil (preferably black pen with indelible ink) 
Equipment calibration log sheet 
Multi-parameter Water Quality Meter 
Equipment manual 
Calibration kit 
Deionized water, paper towels, spray bottle, etc. 
Disposable medical-grade gloves (e.g., latex, nitrile) 
 

3.0 PROCEDURES 

This section describes the general calibration procedure for the multi-parameter water quality meter.  The 

meter will be supplied with an instruction manual.  The manual will be on site and will be used as the 

calibration guidance document for the meter’s calibration.  This procedure will list requirements for 

frequency of calibration and checks to be performed on the meter.   
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The multi-parameter water-quality meter may be used to measure open water bodies (streams, ponds, 

springs, etc.) with the probe guard installed.  The parameters to be measured by the meter for this field 

effort are as follows: 

 

• DO 

• SC 

• Temperature 

• pH 

• ORP 

 

3.1 Documentation 

The Equipment Calibration Log is used to document calibration of measuring equipment used in the field.  

The Equipment Calibration Log documents that the manufacturer’s instructions were followed for 

calibration of the equipment, including the frequency of calibration, type of standards used, and checks 

performed on calibration during the course of using the equipment.  An Equipment Calibration Log must 

be maintained for each measuring device that requires calibration.  Entries must be made for each day 

the equipment is used.  A blank Equipment Calibration Log form is attached at the end of this SOP. 

 

3.2 Calibration 

All the parameters listed in Section 3.0 must be calibrated prior to the start of each field effort.  After this 

initial calibration, the meter will be checked each day that it is used.  If the check shows any out-of-

specification readings, the specific probe will be recalibrated.  Meter specifications can be found in the 

equipment manual.  Calibration and calibration checks will be documented in the field logbook and on the 

Equipment Calibration Log.  The name, lot number, and expiration date for all calibration buffers and 

standards used will be recorded on the Equipment Calibration Log.  The meter’s model, serial number, 

and name of rental company will also be recorded on the equipment calibration form. 

 

3.3 Tips for Good Calibration 

• The DO calibration is a water-saturated air calibration.  Make certain to loosen the calibration cup 

seal to allow pressure to equilibrate before calibrating. 
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• Make certain that sensors are completely submersed in solution and readings are stable when 

calibration values are entered. 

 

• Use a small amount of calibration solution (previously used solution may be used, then discarded for 

this purpose) to pre-rinse the sonde. 

 

• Fill a bucket with ambient temperature water to rinse the sonde between calibration solutions. 

 

• Make sure to rinse and dry the probe between calibration solutions.  This will reduce carry-over 

contamination and increase the accuracy of the calibration. 

 

4.0 MAINTENANCE 

The water quality meter will be rented for the duration of each brief field effort.  Therefore, little field 

maintenance will be required.  For any maintenance other than the routine cleaning, calibrating, or battery 

charging, the instrument should be returned to the vendor and a replacement sent immediately to the job 

site. 

 

4.1 Meter Storage 

For this field effort, the meter storage will be short term, [i.e. over night or between work shifts (2-day 

break)].  During these breaks, the meter will be charged.  One-half inch of tap or distilled water will be 

placed in the meter calibration cup and the cup threaded onto the sonde.  The key for short-term storage 

of probes is to use a minimal amount of water so the calibration cup will remain at 100 percent humidity.  

The water level must be low enough so that none of the probes are actually immersed.  Proper storage of 

the sonde between usage will extend its life and will also ensure that the unit is ready for use as quickly 

as possible for the next application.   

 

Multi-parameter short term storage key points: 

• Use enough water to provide humidity but not enough to cover the probe surfaces. 

• Make sure the storage vessel is sealed to minimize evaporation. 

• Check periodically to make certain that water is still present. 
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4.2 Probe Cleaning 

• Rinse the probe thoroughly with potable water. 

• Wash the probe in a mild solution of Liquinox and water and wipe with paper towels and/or cotton 

swabs. 

• Rinse and soak the probe in deionized water. 

• If stronger cleaning is required, consult the equipment manual. 

 

Note: Reagents that are used to calibrate and check the water quality meter may be hazardous.  Review 

the health and safety plan, appropriate Appendix of the equipment manual, and Material Safety Data 

Sheets (MSDSs), all of which are on file in the field trailer. 

 

5.0 ATTACHMENTS 

1. Equipment Calibration Log 

 

010801/P  CTO 423 



N
S

F Indian H
ead - S

tum
p N

eck A
nnex 

U
FP

 S
A

P
 

R
evision:  0 

D
ate: A

pril 2009 
S

ection: S
O

P
-12 

P
age 5 of 5 

 010801/P
 

 
C

TO
 423 

A
TTA

C
H

M
EN

T 1 
EQ

U
IPM

EN
T C

A
LIB

R
A

TIO
N

 LO
G

 
 

 



NSF  Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date: April 2009 

Section: SOP-13 
Page 1 of 12 

 
STANDARD OPERATING PROCEDURE  

SOP-13 

 

FIELD PORTABLE X-RAY FLUORESCENCE ANALYSIS OF SOIL AND SEDIMENT 
SAMPLES USING THE INNOV-X ALPHA SERIES INSTRUMENT 

1.0 PURPOSE 

This procedure is for the semiquantitative analysis of metallic lead particles and chemical compounds of 

lead in soil using a field portable x-ray fluorescence (FPXRF) spectrometer.  This procedure is based on 

the United States Environmental Protection Agency (USEPA)-approved XRF field screening method for 

elemental analysis (Method 6200). 

 

2.0 SCOPE, APPLICATION, AND LIMITATIONS 

2.1 Scope of Procedure 

Analysis of any other elements beside lead using FPXRF may require changes to this Standard 

Operating Procedure (SOP), and are therefore outside the scope of this SOP. 

 

Although it is possible to use FPXRF to measure analytes in situ, this SOP requires removal of a soil 

sample from its native environment prior to analysis.  By removing, drying, and homogenizing the sample 

prior to analysis, more precise and accurate results are obtained.   

 
2.2 Analyst Training 

Use of this method is restricted to personnel both trained and knowledgeable in the operation of the 

Innov-X alpha series XRF instrument or under the supervision of a trained and knowledgeable individual.  

Proper training for the safe operation of the instrument should be completed by the analyst prior to 

analysis.  This training may be obtained directly from INNOV-X, an INNOV-X instrument distributor or 

lessor, or another trained Tetra Tech person. 
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3.0 ACRONYMS AND ABBREVIATIONS 

FPXRF: Field portable x-ray fluorescence. 

mg/kg: milligrams per kilogram. 

MDL: Method detection limit. 

PQL: Practical quantitation limit. 

QC:  Quality control. 

RPD:  Relative percent difference. 

USGS:  United States Geological Survey. 

XRF:  X-ray fluorescence. 

 

4.0 RESPONSIBILITIES 

Analyst/Chemist - Responsible for all aspects of sample preparation and analysis including equipment 

maintenance.  Also responsible for maintaining chain-of-custody of samples after receipt from sampling 

personnel. 

 

5.0 PROCEDURES 

5.1 Safety 

5.1.1 Radiation Safety 

Radiation safety practices for the INNOV-X instrument can be found in the operator’s manual.  Protective 

shielding should never be removed by the analyst or any personnel other than the manufacturer.   

 

An additional hazard present with x-ray tubes is the danger of electric shock from the high voltage supply.  

The danger of electric shock is as substantial as the danger from radiation but is often overlooked 

because of its familiarity.   

 
5.1.2 Protective Equipment 

Analysts must wear disposable plastic gloves whenever sample aliquots are being transferred from one 

vessel to another.  Consult the health and safety plan for other protection requirements. 

 

5.2 Apparatus and Materials 

Apparatus and materials consist of the following: 
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INNOV-X Alpha Series FPXRF spectrometer with data processing unit (iPAQ) pocket personnel 

computer):   

 

INNOV-X Alpha Series XRF instrument manual to match the INNOV-X Alpha Series instrument. 

 

Aluminum drying pans or aluminum foil:  Sized suitably to hold as much as 50 grams of sample and fit 

into the drying oven. 

 

Calibration verification check sample: A National Institute of Standards and Technology (NIST) or other 

Standard reference material (SRM) that contains lead in a concentration range that is compatible with the 

project objectives to verify the accuracy of the instrument.  SRMs can be obtained from the NIST, the U.S. 

Geological Survey (USGS), the Canadian National Research Council, and the national bureau of 

standards in foreign nations. Pertinent NIST SRMs for FPXRF analysis include 2704, Buffalo River 

Sediment; 2709, San Joaquin Soil; and 2710 and 2711, Montana Soil. These SRMs contain soil or 

sediment from actual sites that has been analyzed using independent inorganic analytical methods by 

many different laboratories.  Acceptable limits for SRM percent recoveries are usually provided with the 

SRM.  In their absence, a limit of ± 30 percent will be used as a guideline. 

 

Instrument Blank: May be silicon dioxide, a Teflon block, a quartz block, "clean" sand, or lithium 

carbonate. 

 

Lead calibration check standard:  Supplied by the FPXRF manufacturer. 

 

Method blank material for performing method blank checks:  May be lead-free silica sand or lithium 

carbonate that undergoes the same preparation procedure as the samples. 

 

Battery charger. 

 

Polyethylene sample cups: 31 millimeters (mm) to 40 mm in diameter with collar, or equivalent 

(appropriate for FPXRF instrument). 

 

X-ray window film: Mylar™, Kapton™, Spectrolene™, polypropylene, or equivalent; 2.5 to 

6.0 micrometers (µm) thick. 

 

Sample containers: glass or plastic to store samples. 

010801/P  CTO 423 



NSF  Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date: April 2009 

Section: SOP-13 
Page 4 of 12 

 
 

Sieves: 60-mesh Stainless steel, Nylon, or equivalent for preparing soil and sediment samples if 

necessary. 

 

Trowels: for collecting soil samples. 

 

Plastic bags: used for collection and homogenization of soil samples.  May also be used as sample 

presentation device. 

 

Drying oven: standard convection or toaster oven, for soil samples that require drying. 

 

Rolling pin (optional): Wooden rolling pin for crushing samples. 

 

5.3 Sample Collection, Preservation, and Handling 

Samples shall be provided to the FPXRF analyst in plastic bags.  The analyst is responsible for 

maintaining chain-of-custody of all samples until all analyses have been successfully completed.  No 

sample preservation is necessary.  All samples shall be handled in accordance with sample handling 

SOPs in effect for the field event. 

 
5.4 Preventive Maintenance 

Refer to the instrument manual for specific manufacturer’s recommendations.  

 
5.5 Instrument Start-Up 

5.5.1 Ensure the pocket PC (iPAQ) is plugged into the FPXRF instrument body and install a fully 

charged battery into the instrument. 

 

5.5.2 Press the ON/OFF button on the base of the pistol grip of the instrument.  If the iPAQ does not 

automatically power up, press the Power button in the to right corner of the iPAQ. 

 

5.5.3 Tap the Microsoft icon at the upper left corner of the iPAQ. 

 

5.5.4 Chose START. 
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5.5.5 Tap "Soil Mode" on the menu or choose Mode (bottom of screen) and then choose Soil Mode 

from the drop down menu. 

 

5.5.6 Allow the instrument to warm up (approximately 3 minutes). 

 

5.5.7 Release the manual trigger lock. 

 

5.5.8 Standardize the instrument in accordance with Section 5.6. 

 

5.6 Standardization/Calibration Check 

It is not possible to start an analysis if the instrument has not been standardized.  To verify proper 

calibration of the instrument it is necessary to periodically standardize it using the automated 

standardization procedure.  This must be done anytime the instrument is restarted and every 4 hours of 

operation, although re-standardization may be done at any other time (e.g., when instrument drift is 

suspected). 

 

5.6.1 Click the standardization piece (supplied with the instrument) on the front of the instrument, 

verifying that the solid portion of the standard completely covers the analysis window. 

 

5.6.2 Select "Tap here to Standardize" or select File → Standardize.  The red light on top of the 

instrument will blink indicating that the instrument is producing x-rays and the shutter is open.  

The amber light on the rear of the instrument will also be illuminated and a status bar will appear 

to display the progress of the standardization. 

 

5.6.3 Upon successful standardization the message "Successful Standardization" will appear along 

with the instrument resolution.  In this case tap "ok" to dismiss the completion message.  If 

problems are encountered, either follow the prompts that appear and/or repeat the 

standardization.  Contact the FOL if problems persist.  Take note of any error messages that 

appear as they may be useful if the instrument manufacturer must be contacted.  Additional 

assistance is also available in the manufacturer's instrument manual. 

 

5.7 Quality Control 

The quality control (QC) program includes analysis of blanks calibration verification checks, duplicate 

analyses, and field duplicate samples.  For all the above areas, any identified problems and corrective 
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action must be documented in the instrument run log, analysis narrative report, and instrument 

maintenance log or standards log (as applicable).  Identical operating conditions will be used for each 

sample. 

 

5.7.1 Laboratory Blanks 

Two types of blank samples shall be analyzed for FPXRF analysis: instrument blanks and method blanks.  

 

5.7.1.1 At the beginning of each day, at the end of each day, and after every 20th sample or when 

potential contamination of the instrument is suspected, analyze an instrument blank to verify that 

no contamination exists in the spectrometer or on the probe window. 

 

 If the lead concentration in the blank exceeds the method detection limit (MDL), see Section 

5.9.3) check the probe window and other potentially contaminated instrument components for 

contamination.  If contamination is not causing the elevated blank readings, restandardize the 

instrument according to manufacturer's instructions.   

 

5.7.1.2 After every 20th sample analyze a method blank.  If the method blank lead concentration exceeds 

the practical quantitation limit (PQL, see Section 5.9.4), identify the cause of the elevated lead 

concentration and reanalyze all samples since the last acceptable method blank.   

 

5.7.2 Calibration Verification Checks 

5.7.2.1 After performing each blank check (Section 5.7.2), analyze a calibration verification check sample 

to check the accuracy of the instrument and to assess the stability and consistency of the 

analysis for the analytes of interest. 

 

5.7.2.2 If the measured lead percent recovery (See Section 5.9.1) is less than 60 percent or greater than 

135 percent, reanalyze the check sample.  If the value continues to fall outside this acceptance 

range, the instrument should be restandardized according to the manufacture instructions and the 

batch of samples analyzed before the unacceptable calibration verification check must be 

reanalyzed. 

 
5.7.3 XRF Duplicate Samples 

XRF duplicate samples are two portions of the same sample that have been prepared and homogenized 

together, and then split and analyzed in the same manner by the XRF analyst.   
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5.7.3.1 Analyze an XRF duplicate at a frequency of 1 per 20 or once per day, whichever is more 

frequent. 

 

5.7.3.2 If the computed RPD (See Section 5.9.2) exceeds 50 percent reanalyze both samples.  If the 

RPD again exceeds 50 percent RPD consider whether the high degree of imprecision is caused 

by sample heterogeneity or other causes.  This assessment may be aided by repeating the 

analysis of a sample that was analyzed previously.  If the observed imprecision is attributed to 

sample heterogeneity, increase the number of readings made per sample to try to limit the 

imprecision and repeat the analyses.  If this does not correct the problem notify the FOL. 

 

5.8 Sample Analysis 

Note: 
This section provides sample analysis instructions, assuming that appropriate instrument start-up and 

calibration checks have been completed.  The longer the instrument count time, the lower the detection 

limits and the less uncertainty there is with a recorded result.  Count time is user-selectable through the 

instrument’s software.  Because the XRF data will be used in a screening capacity to make preliminary 

decisions concerning the soil concentrations relative to 400 mg/kg, it is not necessary to obtain a high 

degree of accuracy or precision with the instrument.  Therefore, count times should be limited to less than 

60 seconds unless an usually high degree of precision is expected.  To change the count time, select 

Options → Setup Testing and enter the same value (in seconds) to minimum and maximum count times. 

 

Note: 
Section 5.7 identifies the appropriate frequencies for conducting various QC sample analyses and the 

associated acceptance limits and corrective actions for potentially unsuitable conditions.  The specified 

QC analysis frequencies are minimum frequencies.  More frequent QC sample analyses are permitted, 

especially when diagnosing quality problems. 

 

5.8.1 Ensure that calibration checks and blanks have been analyzed according to Sections 5.6, 5.7.1, 

and 5.7.2.  Count times shall be at least 30 seconds but generally less than 60 seconds. 

 

5.8.2 Acquire enough soil sample to fill an 8-ounce jar and separate from it all particles greater than the 

size of a pea. 
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5.8.3 Homogenize the remaining finer grained portion of the sample by simple mixing until it appears as 

uniform in texture and composition as practicable.  Mixing may be done in a beaker or other 

suitable lead-free container.  If the sample is moist and has high clay content, it may be kneaded 

in a plastic bag.  Mixing shall continue for at least two minutes to ensure that the sample is well 

mixed.  To aid mixing, the sample may be placed into a thick-walled (3 mil or thicker) gallon-sized 

freezer bag (e.g., ZipLoc®) and rolled flat with a rolling pin to break up large chunks of dirt.   

 

5.8.4 Place approximately 20 to 50 grams (one U.S. nickel weighs about 5 grams) in a suitable 

container (e.g., aluminum drying pan) for drying. 

 

5.8.5 Dry the homogenized sample from Step 5.8.4 for approximately 20 to 30 minutes in the oven at a 

temperature not greater than 150°C (a setting of approximately 300°F).  If the sample is not 

visibly dry after this initial drying time, place the sample back into the oven until the sample is dry. 

 

5.8.6 Re-homogenize the dried sample aliquot in a beaker or other suitable lead-free container to 

obtain a well mixed soil sample.  Mixing shall continue for at least one minute. 

 

5.8.7 Place a portion (approximately 1.5 cubic inches) of the dried, homogenized sample aliquot into 

the instrument manufacturer’s recommended sample cup (e.g., a 31.0-mm polyethylene sample 

cup (or equivalent) or place it in a thin-walled (1.0 mil or thinner) plastic sandwich bag (e.g., 

ZipLoc®). 

 

5.8.8 If using a disposable plastic sample cup, ensure the cup is at least three-quarters full and cover 

with mylar (or other) film per the manufacturer’s recommendations. 

 

5.8.9 Present the sample to the instrument in Soil Mode. 

 

5.8.10 Perform a single pull of the trigger to start the count.  The count time shall be the same as was 

used for the calibrations, calibration checks, and blank analyses.  The message "Test in 

progress" will appear on the instrument and the red light on top of the instrument and will 

illuminate. 

 

5.8.11 When the predetermined count period has expired the message "Test complete" will appear on 

the instrument.  A slight delay may also be incurred during which time the message "calculating" 

may appear to indicate that results are being computed. 

010801/P  CTO 423 



NSF  Indian Head - Stump Neck Annex 
UFP SAP 

Revision:  0 
Date: April 2009 

Section: SOP-13 
Page 9 of 12 

 
 

5.8.12 Record the displayed results for lead concentration in mg/kg and the associated error on 

Figure 1. 

 

CAUTION 
Inconsistent positioning of samples in front of the probe window is a potential source of error because the 

x-ray signal decreases by the square of the distance from the radioactive source.  This error is minimized 

by maintaining the same distance between the window and each sample.  For the best results, the 

window of the probe should be in direct contact with the sample, which means that the sample surface 

should be flat and smooth to provide a good contact surface. 

 

5.8.13  Remix the sample in the plastic bag (or rotate the sample cup approximately one-third of a turn) 

then acquire another measurement by repeating Steps 5.8.10 and 5.8.11.  Record the result and 

associated error on Figure 1. 

 

5.8.14  Repeat Steps 5.8.10 and 5.8.11.  Record the result and associated error on Figure 1 (XRF Field 

Form). 

 

5.8.15 Based on the degree of precision demonstrated by the three individual measurements, determine 

whether additional readings should be acquired on the sample.  This determination shall be 

based on professional judgment of the FPXRF analyst and shall consider the degree of precision 

observed during calibration checks and previous sample analyses.  The objective will be to 

ensure that the average reading reported for each sample is representative of the true sample 

concentration.  If the analyst feels that non-representative readings are being obtained the 

analyst shall correct the analytical system or notify the FOL prior to continuing with analyses. 

 

5.8.16 Ensure that measured results are reported to the following standards 

• Results < 1000 mg/kg (or parts per million) are reported to two significant figures and results 

> 1000 mg/Kg are reported to three significant figures. 

• All values < MDL shall be reported as the MDL and flagged with the letter “U”. 

• All values > MDL and < PQL shall be reported as is and flagged with the letter “B”. 

 

5.9 Calculations 

5.9.1 Percent Recovery: The equation for determining percent recovery of calibration verification check 

standards and standard reference materials is: 
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100  X 
ionConcentrat Known or Certified

ionConcentratalExperiment%R = % 

 

5.9.2 Relative Percent Difference: The equation for determining relative percent difference for 

laboratory and field duplicate samples is:  

 

100   X
2) Sample in Amount1 Sample in (Amount 0.5

2 Sample in Amount1 Sample in Amount
RPD

+

−
= % 

 

5.9.3 Method Detection Limit (MDL): Because the analyses governed by this SOP are semi-

quantitative, the manufacturer-specified detection limit will be reported as the MDL unless the 

specified detection limit is less than 20 mg/kg.  Care will taken to ensure that the appropriate 

count time is consistent with the reported detection limit.  However, no value less than 20 mg/kg 

will be reported as an MDL. 

 
5.9.4 Practical Quantitation Limit (PQL): Multiply the MDL by 3 to obtain the PQL: PQL = MDL*3 

 
6.0 CORRELATION EVALUATION 
 
To predict lab concentrations based on XRF results a correlation analysis will be performed on the 

Ordinary Least Squares (OLS) Regression model.  The R-Square statistic will be used to measures how 

well the regression line fits the data (i.e.  how well the XRF data can predict the fixed based laboratory 

results). 

 

First evaluate the OLS assumptions: 

1)  Determine that there is a linear relationship between the XRF results and fixed based laboratory 

results. 

2)  Determine that the residuals of the OLS are normally distributed. 

3)  Determine that the residuals of the OLS do not display non-constant variance. 

 

If the assumptions of the OLS model are violated transform the data so the assumptions of the model are 

met.   

 

After demonstrating that the assumptions are valid, compute the OLS model.   

From the OLS model compute the R-Square statistic:  
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STANDARD OPERATING PROCEDURE 

SOP-14 

LARGE WATER BODY SEDIMENT SAMPLING 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) establishes the procedure for sediment sampling in large 

water bodies from a motor powered work boat. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

The following field forms and equipment are required for sediment sampling. 

 

Sediment Sample Log Forms: See Attachment to this SOP. 

Writing utensil (preferably black pen with indelible ink) 

Indelible marker  

Bound field logbook 

Stainless steel trowels 

Large stainless steel bowls 

Aluminum Foil 

Clamshell dredge 15 pound or 25 pound dredge with rope: If the 25 pound dredge is needed a winch 

and boom will be required  

Global Positioning System (GPS): Used to locate and mark sampling locations. 

Labeled sample containers: See SOP-02 for sample identification procedures.  Sample containers are 

certified clean by the laboratory supplying the containers. 

Decontamination equipment: See SOP-04 for decontamination equipment 

Sealable polyethylene bags 

Shipping containers (containing ice) 

Disposable medical-grade gloves (e.g., latex, nitrile) 

Otter plastic gloves (e.g., nitrile) 

Chain-of-Custody Form 

Personal floatation devices (life jackets) 

18-ft wide-bodied, flat-bottomed boat powered by an outboard motor 
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3.0 SEDIMENT SAMPLE LOCATION SELECTION 

Sediment samples shall be collected throughout a study area in a grid like pattern or at locations 

established by the FOL. The sample locations x-y coordinates will be electronically loaded in to a hand 

held global positioning system.   These coordinates are then used to navigate to and locate the sampling 

locations using the global positioning system.   

 

4.0 SEDIMENT SAMPLING PROCEDURES 

4.1 The work boat will be loaded with all necessary equipment in order to find sampling locations, 

collect the samples, and clean the sampling equipment, minimizing the number of times required 

to return to shore. 

 

4.2 The sampler will wear clean, disposable medical-grade gloves with outer nitrile type gloves.  

Attach the clamshell dredge to a tie line or rope, spread the sampling jaws and place the spring 

loaded keeper pin into the jaw arms of the dredge, thus locking the jaws open.    Lower the 

dredge into the water, and down to the river bottom in one smooth motion allowing the dredge to 

sink steadily to the river bottom. The jaws will automatically close when the retrieval is initiated.  

Retrieve the dredge with sediment and before opening place the dredge into a clean stainless 

steel bowl.  Carefully open the jaws and allow the dredge to empty the sediment in to the 

stainless steel bowl.  Use the trowel to homogenize the sediment in the stainless steel bowl.  Use 

the same trowel to scoop the homogenized sediment into the requisite labeled sample 

container(s). 

 

4.3 Record the sample time (using military time) on the Sediment Sample Log Form and sample 

container labels.  Record all other information required on the labels as specified by SOP-01. 

 

4.4 Place the labeled sample container into a sealable polyethylene bag and then place the bag 

holding the sample container into a cooler containing ice. 

 

4.5 Record date, sampling site, site conditions, location map, and other information (e.g., depth to the 

river bottom) on the Sediment Collection Log Sheet.  Enter the sample information onto the 

Chain-of-Custody Form in accordance with SOP-03. 

 

4.6 Using the GPS unit, survey in the sample location in order to relocate the sampling site in the 

future. 
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5.0 ATTACHMENTS 

1. Soil and Sediment Sample Log Sheet 
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STANDARD OPERATING PROCEDURE 

NUMBER SOP-15 

COMPOSITE SAMPLING FOR SOIL AND SEDIMENT  

1.0 PURPOSE 

This Standard Operating Procedure (SOP) establishes the procedure for collecting composite surface soil 

and sediment samples using the hand auger technique to support the field investigations at NSF Indian 

Head and the NSF Indian Head – Stump Neck Annex facility. 

 

The basis of rationale for collecting composite surface soil and sediment samples is to limit the variability 

of analytical data that is expected to be caused by the heterogeneous nature of explosives releases to 

soil. 

 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

The following field forms and equipment are required for composite soil and sediment sampling. 

Disposable medical-grade gloves (e.g., latex, nitrile) 

Indelible marker 

Stainless steel auger buckets 

Stainless steel extension rods 

Cross handle 

Plastic storage bags 

Sample tags 

Shipping containers (containing ice) 

Disposable plastic trowels or Stainless steel trowels 

Stainless steel mixing bowls 

Sample containers:  Sample containers are certified clean by the laboratory supplying the containers. 

Field Forms: Soil and Sediment Sample Log (SOP-05 and 08), Soil Boring Log (SOP-10). 
 
Electronic label maker 
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3.0 SAMPLING PROCEDURES 

Hand augering will be employed to collect soil cores (see SOP-05).  The sampler will wear clean, 

disposable, medical-grade gloves. 

 

3.1 SOIL COMPOSITE SAMPLING PROCEDURES 

3.1.1 Clear the area to be sampled of any surface debris (herbaceous vegetation, twigs, rocks, litter, 

etc.). 

 

3.1.2 Turn the hand auger sampler into the ground to a depth of 2 feet.  The 0- to 2-foot depth soil 

interval is considered to be the surface soil. 

 

3.1.3 Log the soil core on the Boring Log Sheet (see SOP-10). 

 

3.1.4 Repeat steps 3.1.1—3.1.3 in the designated sampling area for a specific sample until the desired 

number of discrete soil cores are collected.   

 

3.1.5 Place equal amounts of the soil cores for a given sample in a stainless-steel mixing bowl and 

homogenize using a disposable dedicated plastic trowel.  Alternatively, mix the samples in a 

large disposable Ziploc bag. Place the composite soil sample into the laboratory supplied 

sampling container, print, and affix electronically printed label. 

 

3.1.6 For samples that are to be submitted for laboratory analysis, place the labeled sample container 

into a plastic storage bag and then place the plastic storage bag holding the sample container 

into a cooler containing ice. 

 

3.1.7 Complete the required information on the electronic Soil and Sediment Sample Log Sheet (copy 

attached at the end of this SOP).  Note the location of each aliquot in the 

“OBSERVATIONS/NOTES” section of the Soil and Sediment Sample Log Sheet.  Only the notes 

added within the sample analysis block on the Soil and Sediment Sample Log Sheet will be 

visible on the Chain-of-Custody (COC) Form for review by laboratory personnel. 

 

3.1.8  Decontaminate the hand auger bucket and the bowl and spoon, if employed, in the field between 

each composite sample location.   
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3.2 SEDIMENT COMPOSITE SAMPLING PROCEDURES 

3.2.1 Clear the area to be sampled of any surface debris (herbaceous vegetation, twigs, rocks, litter, 

etc.). 

 

3.2.2 Remove sediment sample from a depth of 0- to 6-inches. 

 

3.2.3 Repeat steps 3.2.1—3.2.2 in the designated sampling area for a specific sample until the desired 

number of discrete sediment sample locations are collected.   

 

3.2.4 Place equal amounts of the sediment for a given sample in a stainless-steel mixing bowl and 

homogenize using a decontaminated stainless steel spoon or dedicated disposable towel.  

Alternatively, mix the samples in a large disposable Ziploc bag. Place the composite sediment 

sample into the laboratory supplied sampling container, print, and affix electronically printed label. 

 

3.2.5 For samples that are to be submitted for laboratory analysis, place the labeled sample container 

into a plastic storage bag and then place the plastic storage bag holding the sample container 

into a cooler containing ice. 

 

3.2.6 Complete the required information on the electronic Soil and Sediment Sample Log Sheet (copy 

attached at the end of this SOP).  Note the location of each aliquot in the 

“OBSERVATIONS/NOTES” section of the Soil and Sediment Sample Log Sheet.  Only the notes 

added within the sample analysis block on the Soil and Sediment Sample Log Sheet will be 

visible on the COC Form for review by laboratory personnel. 

 

3.2.7  Decontaminate the hand auger bucket and the bowl and spoon, if employed, in the field between 

each composite sample location.   

 

4.0 ATTACHMENTS 

1. Soil and Sediment Sample Log Sheet 
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ATTACHMENT 1 

SOIL AND SEDIMENT SAMPLE LOG SHEET 
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1 Scope and Application 
 

1.1 This Standard Operating Procedure is adapted from U. S. EPA Test Methods for 
Evaluating Solid Waste Physical/Chemical Methods (SW846), Method 8330B, Revision 
2, October 2006. 

 
1.2 This document states the laboratory’s policies and procedures established in order to meet 

requirements of all certifications/accreditations currently held by the laboratory, including 
the most current NELAC standards. 

 
1.3 This extraction procedure is appropriate for those samples requiring analysis by EPA 

Method 8330B, Revision 2, October 2006. The analytes cited in Section 1 of the SOP 1B-
8330 are the analytes currently validated and acceptable for this procedure. 

 
1.4 Individual project requirements may override criteria listed in this SOP. 
  

2 Summary of Method 
 

2.1 Solid samples are ground and extracted, using acetonitrile in an ultrasonic bath, and 
filtered, in preparation for HPLC analysis. 

 
3 Interferences 
 

3.1 Phthalate esters contaminate many types of products commonly found in the laboratory.  
Plastics in particular must be avoided because phthalates are commonly used as 
plasticizers and are easily extracted from plastic materials. 

 
3.2 Soap residue on glassware may cause degradation of certain compounds.  All glassware 

shall be rinsed carefully with deionized water to avoid the problem.  
 
3.3 Interferences co-extracted from the samples will vary considerably from source to source. 
 
3.4 Light decomposes various target analytes, in particular, tetryl.  Precautions shall be taken 

as to not allow excessive amounts of light to reach sample. 
 
3.5 Heat causes some analytes, in particular, tetryl, to decompose rapidly. Samples shall not 

be exposed to temperatures above room temperature. 
 

4 Safety 
 

4.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 
defined; however, each chemical compound shall be treated as a potential health hazard. 
From this viewpoint, exposure to these chemicals must be reduced to the lowest possible 
level by whatever means available.   
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4.2 ALSI maintains material safety data sheets (MSDS) on all chemicals used in this 
procedure.  ALSI recommends that all individuals performing this SOP familiarize 
themselves with the MSDS associated with the procedure prior to SOP performance.  
MSDS are available to all staff and are located in hard copy in the QA reference library 
and electronically on the ALSI server in the MSDS folder. 

 
4.3 All solvents and reagents used in this procedure shall be handled in a fume hood wearing 

a fully buttoned lab coat and chemical resistant gloves. 
 
4.2 Solids containing a high amount of explosive analytes may be present as finely ground 

grayish-white material.  Extreme caution shall be used with these samples.  Samples 
containing large amounts of grayish-white material, or lumps of material that have a 
chemical appearance or are known to have come from a site containing high amounts of 
explosives shall be suspect and not ground as described in 09-8330B Grinding. 

  
5 Apparatus and Materials 
 

5.1 Ultrasonic Disrupter – Bronson 2510, 80 watt, or equivalent, equipped with floating tray, 
and a temperature-controlled bath. 

 
 5.2 Vortex Mixer. 
 
 5.3 Balance – capable of weighing ± 0.01 g. 
 
 5.4 Syringes – gastight, appropriate sizes. 
 
 5.5 Syringes – disposable 10-mL (0.90 mm x 25 mm). 
 
 5.6 Syringe Filters – Spartan #00760, 0.45-μm Teflon (PTFE) membrane, 25 mm diameter, or 

equivalent. 
 
 5.7 Pasteur Pipets – glass disposable. 
 
 5.8 Culture Tubes – glass, disposable with Teflon-lined (PTFE) screw caps, 16 x 125 mm. 
  
 5.9 VOA Vials – 20-mL, pre-cleaned glass. 
 
 5.10 Vials – amber, glass 2-dram. 
 
 5.11 Weigh Boats – aluminum. 
 
 5.12 Volumetric Pipets – 5-mL, 10-mL, Class A. 
 

5.13 600-micron sieve – stainless steel. 
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6 Reagents 
 

NOTE:  Unless otherwise noted in this section, all chemicals are stored at room temperature and 
labeled with an expiration date of five years from receipt.  Manufacturer’s labeled expiration 
dates, when less than five years, take precedent over all other expiration dates. 

 
 

6.1 Acetonitrile:  HPLC grade purchased from VWR Catalog #BJ015-4 or equivalent. 
 
6.2 Methanol (MeOH): HPLC grade purchased from VWR Catalog #EM-MX0475-1 or 

equivalent. 
 

6.3 Surrogate Stock Solution – 1-chloro-3-nitrobenzene (1000 μg/mL) in acetonitrile, Ultra 
Scientific part #IST-630, or equivalent.  Store at -10ºC to -20ºC protected from light. 

 
6.4 LCS/matrix spike stock solution – Cerilliant Method 8330 Stock Standard P/N ERE-021, 

or equivalent. This standard contains all 14 of the explosive compounds listed in EPA 
method 8330A, all at 200 μg/mL in acetonitrile.  Store at -10 to -20°C protected from 
light. 

 
6.5 Additional Compounds LCS/matrix spike stock solutions: The compounds Nitroglycerin (NG), 

Pentaerythritol tetranitrate (PETN), and 3,5-Dinitroaniline (3,5-DNA), may also be analyzed by 
this method. The stock standards for these compounds are purchased as separate single 
component solutions: 

6.5.1 NG Primary Stock Solution: Cerilliant Trinitroglycerin Standard P/N T-002, or 
equivalent. This standard contains NG at 1000 μg/mL in acetonitrile.  Store from -10°C to 
-20°C protected from light. 

6.5.2 PETN Primary Stock Solution: Cerilliant PETN Standard P/N P-037, or equivalent. This 
standard contains PETN at 1000 μg/mL in acetonitrile.  Store from -10°C to -20°C 
protected from light. 

6.9.3 3,5-DNA Primary Stock Solution: Restek 3,5-DNA P/N 31661, or equivalent. This 
standard contains 3,5-DNA at 1000 μg/mL in acetonitrile.  Store at -10°C to -20°C 
protected from light. 

 
6.6 Sand - Ottawa 20-30 mesh.  Fisher Scientific, Part #523-50 (1999).  Muffle furnace at 

400ºC for four hours.  Cool and store in a glass bottle at room temperature.  Label with an 
expiration date of 180 days.  

 
6.7 VOA vials, 20-mL, purchased from VWR, or equivalent. 
 

7 Glassware Cleaning 
 

7.1 Remove surface residuals immediately after use by rinsing with tap water or the last 
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solvent used. 
 

7.2 Soak the glassware in hot water and Liquinox detergent to float most particulate material 
from glassware.  Use a brush to scrub the glassware to aid in the removal of residual 
materials. 

 
7.3 Hot water rinse the glassware. 
 
7.4 If the glassware used was in contact with high level samples and/or there is an apparent 

residue remaining on the glassware after the first three steps, it will be necessary to soak 
the glassware in a strong oxidizing agent to destroy traces of residual compounds.  The 
oxidizing agent currently used is Chem Solv 2157, manufactured by Mallinckrodt and 
distributed by Baxter Scientific (part #2157-INY, 1995).  Chem Solv 2157 is a safer 
alternative to chromic acid solutions typically suggested for cleaning glassware.  The 
manufacturer’s instructions for the safe handling of Chem Solv 2157 shall be stored with 
each container and reviewed before its use.  Glassware suspected or known to have been 
in contact with high-level samples shall soak for 1 hour in the Chem Solv solution.  Rinse 
with copious amounts of tap water and resubmit for normal cleaning procedure (Section 
7.2).  

 
7.5 Rinse the glassware thoroughly with deionized water to remove remaining materials and 

any metallic deposits. 
 
7.6 Dry the glassware in an oven at 130ºC ± 30ºC for a minimum of 30 minutes.   
 

 7.7 Allow the glassware to cool for a minimum of 30 minutes. 
 
7.8 Wrap glassware openings with aluminum foil if stored for later use. 

 
7.9 Flush all glassware immediately before use with the extraction solvent being used for the 

application. 
 
8 Quality Control 
 

8.1 All policies and procedures in the most current revision of the ALSI QA Plan shall be 
followed when performing this procedure. 

 
8.2 Initial Demonstration of Capability:  This demonstration must be successfully performed 

by each analyst prior to being considered proficient to analyze samples by this method.  
Ongoing proficiency must be established annually as specified in the QA Plan, under 
Technical Training, 

 
8.2.1  Four QC check samples will be prepared: Spike four 10.0 g samples of reagent 

sand with 20.0 μL of the Spike Solution.  Take the samples through all steps of the 
extraction as described in this SOP. 
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8.2.2 Analyze samples by HPLC as described in ALSI SOP 1B-8330. 
 
8.2.3 An average recovery range of 70-130% recovery will be used as guidance to 

assess laboratory performance.  See ALSI SOP 1B-8330 for calculation of percent 
recovery. A precision control limit of 30% RSD for all four check samples will be 
used as guidance to assess laboratory performance.  When sufficient data is 
gathered, in house control limits will be used to assess laboratory performance.  

 
8.2.4 If one or more analytes do not meet this criterion, identify and correct source of 

problem and report test for those analytes that initially failed. 
 
8.3 A method blank must be run with each batch of samples prepared.  It is imperative that 

the blanks be subjected to exactly the same analytical procedures as those used in the 
actual samples.  This includes grinding, the addition of the surrogate standards, and the 
use of sodium sulfate and other chemicals used in the extraction procedures. 

 
8.4 A matrix spike and matrix spike duplicate or a matrix spike and duplicate must be 

extracted with each batch.  If insufficient sample is available to perform a matrix spike or 
duplicate, a comment must be placed in the extraction log. 

 
 8.4.1 Samples selected for duplicate and matrix spike analysis shall be rotated among 

client samples so that various matrix problems may be noted and/or addressed.  
Poor performance in a duplicate or spike may indicate a problem with the sample 
composition and shall be reported to the client whose sample produced the poor 
recovery. 

 
8.5 A laboratory control sample (LCS) must be extracted with every batch.  The LCS is 

prepared similarly to a method blank but is spiked with the LCS spiking solution. 
 
8.6 The size of any extraction batch cannot exceed 20 samples. 
 
8.7 MDL studies must be performed according to ALSI SOP 99-MDL or the reference 

method, whichever is more frequent. 
 

9 Sample Collection, Preservation and Handling 
 

9.1 Soil samples shall be collected as per method 8330B, through the use of multi-increment 
sampling.  No preservation is recommended.  Upon receipt, samples are air dried, 
unexposed to light, to a constant weight.  If samples are not dried immediately, they may 
be stored in the dark at 4ºC or lower.  After air drying the sample, it can be held at 
ambient temperature or cooler. 

 
9.2 It is recommended and is also the practice at ALSI that samples are dried and extracted 

within 14 days of collection.  However, it has been demonstrated that the dried/ground 
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sample remains stable for up to two months.   
 
9.3 Sample extracts must be analyzed within 40 days of extraction.  All extracts shall be 

stored protected from light above the freezing point of water up to 6ºC. 
 
9.4 See SOP 20-Field Services Sampling Plan for collection procedures. 
 

10 Procedure 
 
 10.1 Sample drying and grinding--Refer to SOP 09-8330B Grinding. 
 
 10.2 Sample Homogenization –  
 

10.2.1 Once the sample has been dried and completely ground, an aliquot for extraction 
may be removed.  This can be accomplished by the following steps. 
 
10.2.1.1 Lay the entire sample out on the original tray it was dried on so that 

             it is 1-2 cm thick.  Caution needs to be taken to not spread the dust 
             which could in turn cause analyte loss. 

 
10.2.1.2 Place an appropriately labeled 20-mL VOA vial on a balance. Tare 

              the balance. 
 

10.2.1.3 Using a clean, dry, acetonitrile rinsed spatula, obtain 10 grams of    
              the sample, using at least 30 different increments (portions ~0.3g) 
              from randomly chosen locations collecting each in the VOA vial.   

 
 10.3 Sample Extraction 
 
  10.2.1 Record the actual weight in extraction logbook. 
 
  10.2.2 Add 10 μL of working surrogate solution to the surface of all samples, blanks, and 

LCS’s. 
 
  10.2.3 Add 10 μL of the necessary spiking solution(s) (6.4 and/or 6.5) to all matrix spikes 

and LCS. 
 
  10.2.4 Using an acetonitrile rinsed, Class A, 20-mL volumetric pipet, add 20.0 mL of 

acetonitrile to all samples, blanks, and LCS’s.  Cap all tubes with clean PTFE-
lined caps. 

 
  10.2.5 Vortex swirl each tube for one minute.  (In larger batches, this step may take 

considerable time. Precautions shall be taken as to not subject tubes to excessive 
light or heat.) 
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  10.2.6 Place all tubes into the floating tray of the ultrasonic bath.  (Samples shall be 
upright during sonication; a rubber band may be needed to hold all the tubes 
together and upright over the entire sonication process.)  Cover the entire top of 
sonicator with aluminum foil so as not to allow any light to reach the samples. 

 
  10.2.7 Set the ultrasonic bath to the “run continuously” position, recording the time in the 

logbook.  Samples are sonicated for 18 hours. (During the sonication, bath 
temperature must stay in a 15°C - 25ºC temperature range.  To ensure this, a 
chilling apparatus needs to be in place.  Occasional monitoring of the bath 
temperature needs to be done in order to ensure the water stays within this range.) 

 
 10.2.8 After 18 hours of sonication, turn the bath off and record the time.  Remove the 

samples from the bath and place in a tube rack and allow to settle for 30 minutes. 
 
10.3 Filtering of Supernatant 
 
 10.3.1 Assemble a 10-mL disposable syringe without the PTFE filter.  Draw entire 

supernatant into syringe.  (Depending on sample matrix, if any residual substrate 
is left on the syringe tip, it will need to be rinsed with a small amount of 
acetonitrile.) Invert syringe and attach a 0.45-μm PTFE filter. 

 
 10.3.2 Discard first 1 mL and retain remainder in a PTFE-capped 2-dram amber vial 

labeled with all appropriate COC information and LIMS ID.  For dirtier samples, 
the syringe filter may need to be replaced before the entire sample is pushed 
through. 

  
11 Calculations 
 

11.1 Not applicable. 
 

12 Reporting Results 
 

12.1 Pre-extraction Entries (Batching). 
 
12.1.1 In the “batching” function of the LIMS select the “appropriate” RULE under the 

EXTR Queue. 
   

12.1.2 Select the desired samples for the extraction batch by placing a check beside the 
COC# number.  Press the “build batch” button. 

 
12.1.3 Preview the “notes” section of the batch schedule to identify client specified QC.  

Determine which COC#s have additional sample available for the required sample 
matrix QCs’ and add them to the batch using the “Add QC” button. 
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12.1.4 Verify all desired samples are in the batch and appropriate QCs’ have been added. 
 Save the batch.  Record the HBN# in the extraction logbook. 

 
12.2 Post Extraction Entries (Posting) and Data Review 
 

12.2.1 Once extracts are vialed and initial sample volumes and extract final volumes have 
been recorded in the extraction logbook, the initial and final volumes must be 
posted in the LIMS. 

 
12.2.2 In the “operations” function of the LIMS select one of the posting options. 

 
12.2.3 Enter the technician’s initials beginning the extraction and the date and time the 

extraction was initiated as recorded in the extraction logbook.  Times must be 
recorded in hours and minutes.  Seconds shall be recorded as “00”. 

 
12.2.4 Enter the appropriate initial and final volume in the LIMS.  When entering data 

into Horizon LIMS, do not round off results; Horizon will automatically perform 
rounding appropriate to the method.  Verify all entries are correct and “save” the 
entries. 

 
12.2.5 Date and initial in the extraction logbook in the “approved” entry at the bottom of 

the page. 
 

12.2.6 Review the labeling on all vials and deliver to the GC Department for storage at a 
temperature above the freezing point of water up to 6°C until analysis. 

 
12.2.7 A second technician must verify all initials, dates, times, and volumes have been 

correctly transferred from the logbook to the LIMS.  Date and initial in the 
extraction logbook in the “reviewed” entry at the bottom of the page. 

 
13 Waste Disposal 

13.1 Refer to ALSI SOP 19-Waste Disposal. 
 
14 Pollution Prevention 

14.1 Pollution prevention encompasses any technique that reduces or eliminates the quantity or 
toxicity of waste at the point of generation.  Numerous opportunities for pollution 
prevention exist in laboratory operations.  Management shall consider pollution 
prevention a high priority.  Extended storage of unused chemicals increases the risk of 
accidents.  The laboratory shall consider smaller quantity purchases which will result in 
fewer unused chemicals being stored and reduce the potential for exposure by employees. 
ALSI tracks chemicals when received by recording their receipt in a traceable logbook.  
Each chemical is then labeled according to required procedures and stored in assigned 
locations for proper laboratory use. 
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15 Definitions 
 

15.1 Refer to ALSI QA Plan under Laboratory Quality Control Checks for general definitions. 
 
16 Troubleshooting 
  

16.1 Refer to maintenance logs and instrument manuals for guidance in troubleshooting               
specific problems related to the instrumentation used in this method. 
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SOP Concurrence Form 
for the Distribution and Revision of Standard Operating Procedures 

 
I have read, understood, and concurred with the Standard Operating Procedure (SOP) described 
above and will perform this procedure as it is written in the SOP. 
 
 
                 Print Name    Signature          Date 
 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 
 
___________________________      ____________________________    ____________ 
 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 
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1 Scope and Application 
  
 1.1 This Standard Operating Procedure is adapted from U. S. EPA Test Methods for 

Evaluating Solid Waste Physical/Chemical Methods (SW846), Method 8330A, 
Revision 1, January 1998. 

 
 1.2 This document states the laboratory’s policies and procedures established in order 

to meet requirements of all certification/accreditations currently held by the 
laboratory, including the most current NELAC Standards. 

 
 1.3 This extraction procedure is appropriate for those samples requiring analysis by 

EPA Method 8330A, Revision 1, January 1998. The analytes cited in Section 1 of 
SOP 1B-8330 are the analytes currently validated and acceptable for this 
procedure. 

 
 1.4 Individual project requirements may override criteria listed in this SOP. 
 
2 Summary of Method 
 
 2.1 A measured volume of water, usually 1 liter, is passed through an SDB-RPS disk 

and eluted with acetonitrile. 
 

3 Interferences 
 

3.1 Phthalate esters contaminate many types of products commonly found in the 
laboratory. Plastics in particular must be avoided because phthalates are commonly 
used as plasticizers and are easily extracted from plastic materials. 

 
3.2 Soap residue on glassware may cause degradation of certain compounds. All 

glassware shall be rinsed carefully with deionized water to avoid the problem. 
 

3.3 Interferences co-extracted from the samples will vary considerably from source to 
source.  

 
3.4 Light decomposes various target analytes, in particular, tetryl.  Precautions shall 

be taken as to not allow excessive amounts of light to reach sample. 
 
3.5 Heat causes some analytes, in particular, tetryl, to decompose rapidly. Samples shall 

not be exposed to temperatures above room temperature. 
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4 Safety 
 

4.1 The toxicity or carcinogenicity of each reagent used in this method has not been 
precisely defined; however, each chemical compound shall be treated as a potential 
health hazard. From this viewpoint, exposure to these chemicals must be reduced to 
the lowest possible level by whatever means available.  

 
4.2 ALSI maintains material safety data sheets (MSDS) on all chemicals used in this 

procedure.  ALSI recommends that all individuals performing this SOP familiarize 
themselves with the MSDS associated with the procedure prior to SOP 
performance.  MSDS are available to all staff and are located in hard copy in the 
QA reference library and electronically on the ALSI server in the MSDS folder. 

 
4.3 All solvents and reagents used in this procedure shall be handled in a fume hood 

wearing safety glasses, a fully buttoned lab coat, and chemical resistant gloves. 
 
5 Apparatus and Materials 
 

5.1 Vacuum pump – equipped with trap, sufficient capacity to maintain 30 inches of 
mercury. 

 
5.2 Filtration apparatus – glass or Teflon-lined.  Filtration surface shall accommodate 

47-mm disks.  An addition reservoir with a minimum capacity of 250 mL is 
recommended along with connecting clamps.  Fritted glass support and 1.5 L   
vacuum trap. 

 
5.3 Solid phase extraction disks – 47-mm SDB-RPS, a PTFE membrane with surface 

entrapped particles of sulfonated styrene divinyl benzene that have reversed phase 
modification, 3M Empore P/N 2241, or equivalent.  Each lot of extraction disks 
shall be evaluated prior to use with actual samples. This is done by the extraction 
of a method blank, to verify that the disks do not elute any interfering 
compounds. 

 
5.4 Collection tube – glass 25 x 250 mm tube. 

 
5.5 Tweezers – Teflon-coated. 

 
5.6 Pipets – glass 10-mL with 0.1 mL graduations. 

 
5.7 Syringes – gastight, appropriate sized. 
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5.8 VOA vials, 2- mL pre-cleaned glass. 

 
5.9 Pasteur pipets – glass disposable. 

 
5.10 Vials – amber 2-dram. 

 
5.11 Graduated cylinder, Class A, TC, 1-L. 

 
6 Reagents 
 

NOTE:  Unless otherwise noted in this section, all chemicals are stored at room 
temperature and labeled with an expiration date of five years from receipt.  
Manufacturer’s labeled expiration dates, when less than five years, take precedent over 
all other expiration dates. 

 
6.1 Reagent Water – A Filson Water Purification System is used which provides 

analyte-free >16.0 megaohm deionized water on demand. 
 

6.2 Acetonitrile – HPLC grade, Burdick & Jackson P/N AH015-4, or equivalent. 
 

6.3 Methanol – HPLC grade, Burdick & Jackson P/N AH230-4, or equivalent. 
 

6.4 Surrogate Stock Solution – 1-chloro-3-nitrobenzene (1000 μg/mL) in acetonitrile, 
Ultra Scientific part #IST-630, or equivalent. Store at -10 to -20°C protected from 
light. 

 
6.6 LCS/matrix spike stock solution – Cerilliant Method 8330 Stock Standard P/N 

ERE-021, or equivalent. This standard contains all 14 of the explosive compounds 
listed in EPA method 8330A, all at 200 μg/mL in acetonitrile.  Store at -10 to -
20°C protected from light. 

 
6.7 Nitroglycerin LCS/matrix spike – Cerilliant Trinitroglycerin Standard P/N T-002, 

or equivalent. This standard contains nitroglycerin at 1000 μg/mL in acetonitrile. 
Store at -10 to -20°C protected from light. NOTE: nitroglycerin should only be 
spiked when specifically requested by a client. It is not a routine part of 8330A 
analysis. 

 
6.8 Filter Aid – 3M Empore P/N FA400, or equivalent. 
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7 Glassware Cleaning 
 

7.1 Remove surface residuals immediately after use by rinsing with tap water or the 
last solvent used. 

 
7.2 Soak the glassware in hot water and liquinox detergent to float most particulate 

material from glassware.  Use a brush to scrub the glassware to aid in the removal 
of residual materials. 

 
7.3 Hot water rinse the glassware. 

 
7.4 If the glassware used was in contact with high level samples and/or there is an 

apparent residue remaining on the glassware after the first three steps, it will be 
necessary to soak the glassware in a strong oxidizing agent to destroy traces of 
residual compounds.  The oxidizing agent currently used is Chem Solv 2157, 
manufactured by Mallinckrodt and distributed by Baxter Scientific (part #2157-
INY, 1995).  Chem Solv 2157 is a safer alternative to chromic acid solutions 
typically suggested for cleaning glassware.  The manufacturer's instructions for 
the safe handling of Chem Solv 2157 shall be stored with each container and 
reviewed before its use.  Glassware suspected or known to have been in contact 
with high level samples shall soak for 1 hour in the Chem Solv solution.  Rinse 
with copious amounts of tap water and resubmit for normal cleaning procedure 
(Section 7.2). 

 
7.5 Rinse the glassware thoroughly with deionized water to remove remaining 

materials and any metallic deposits. 
 
7.6 Dry the glassware in an oven at 130 +/-30°C for a minimum of 30 minutes.   

 
 7.7 Allow the glassware to cool for a minimum of 30 minutes. 

 
7.8 Wrap glassware openings with aluminum foil if stored for later use. 
 
7.9 Flush all glassware immediately before use with the extraction solvent being used 

for the application. 
 
7.10 Glassware cleaning filtration apparatus. 
 

7.10.1 The filtration apparatus itself is the only nonconsumable used in the 
 extraction process.  With the reservoir removed, rinse the filtration surface 
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 with 3-5 mL of acetonitrite.  Pull a vacuum on the surface until dry. 
 

7.10.2 Attach the reservoir and rinse the walls down with approximately 15 mL 
of acetonitrite.  Pull a vacuum on the unit until all surfaces are visibly dry. 

 
7.10.3 Samples that leave a visible residue may require a cleaning and drying of  

 the filtration apparatus as described in sections 7.1 – 7.9. 
 
8 Quality Control 
 

8.1 All policies and procedures in the most current revision of the ALSI QA Plan 
shall be followed when performing this procedure. 

 
8.2 A method blank must be run with each batch of samples prepared.  It is 

imperative that the blanks be subjected to exactly the same analytical procedures 
as those used in the actual samples.  This includes the addition of the surrogate 
standards and other chemicals used in the extraction procedures. 

 
8.3 A matrix spike and matrix spike duplicate or a matrix spike and duplicate must be 

extracted with each batch.  If insufficient sample is available to perform a matrix 
spike or duplicate, a comment must be placed in the extraction log. 

 
8.3.1 Samples selected for duplicate and matrix spike analysis shall be rotated 

among client samples so that various matrix problems may be noted 
and/or addressed.  Poor performance in a duplicate or spike may indicate a 
problem with the sample composition and shall be reported to the client 
whose sample produced the poor recovery. 

 
8.4 A laboratory control sample (LCS) must be extracted with every batch.  The LCS 

is prepared similarly to a method blank but is spiked with the LCS spiking 
solution.   

 
8.5 The size of any extraction batch cannot exceed 20 samples. 
 
8.6 Initial Demonstration of Capability:  This demonstration must be successfully 

performed by each analyst prior to being considered proficient to analyze samples 
by this method.  Ongoing proficiency must be established annually as specified in 
the QA Plan, under Technical Training, 

 
8.6.1 Four QC check samples will be prepared: Spike four 1000 mL samples of 
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reagent water with 10.0 μL of the Spike Solution.  Take the samples 
through all steps of the extraction as described in this SOP. 

 
8.6.2 Analyze samples by HPLC as described in ALSI SOP 1B-8330. 
 
8.6.3 An average recovery range of 70-130% recovery will be used as guidance 

to assess laboratory performance.  See ALSI SOP 1B-8330 for calculation 
of percent recovery. A precision control limit of 30% RSD for all four 
check samples will be used as guidance to assess laboratory performance.  
When sufficient data is gathered, in house control limits will be used to 
assess laboratory performance.  

 
 8.6.4 If one or more analytes do not meet this criterion, identify and correct 

source of problem and report test for those analytes that initially failed. 
 
 8.7 MDL studies must be performed according to ALSI SOP 99-MDL or the 

reference method, whichever is more frequent. 
 
9 Sample Collection, Preservation and Handling 
 

9.1 Containers used to collect samples must be specially cleaned 1-Liter amber glass 
bottles. These sample bottles shall have screw caps with Teflon lining. A 
minimum of 1-Liter of sample is necessary, and three 1-Liter bottles for MS/MSD 
processing. 

 
9.2 All samples shall be stored above the freezing point of water up to 6°C until 

extraction.  No preservation is recommended. 
 
9.3 Samples must be extracted within 7 days of collection. 
 
9.4 Sample extracts must be analyzed within 40 days of extraction.  All extracts shall 

be stored protected from light above the freezing point of water up to 6ºC. 
 
9.5 See SOP 20-Field Services Sampling Plan for collection procedures. 

 
10 Procedure 
 

10.1 Examine the sample closely. A water sample may contain a significant amount of 
suspended solids or sediment. This extraction procedure is designed for water 
samples that are relatively free of sediment and suspended solids. If a sample 
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contains a sediment layer larger than 0.5 cm, then the client must be notified that 
this sediment will not be part of the analysis. They should be given the option to 
have the sediment analyzed by the solids procedure, 09-8330S. For excessive 
sediment layers > 0.5 cm, the liquid layer must be carefully decanted into a 
separate clean bottle for analysis by this method. The original sample bottle with 
the sediment should be retained until the client is satisfied that analysis of the 
sediment is unnecessary. 

 
 

10.2 Mark the water meniscus on the side of the sample bottle for later determination 
of sample volume. It may be necessary to decant sufficient sample in order to 
allow for the addition of 5 mL methanol as described later in this procedure. If 
that is the case, the bottle should be marked after decantation. 

 
10.3 Add 1000 mL of reagent water to 2 (two), l-liter, glass bottles.  Label one as the 

blank and the other as the LCS. The bottles must have sufficient headspace to 
allow for the addition of 5 mL of methanol. 

 
10.4 Using a 10-mL graduated pipet, add 5 mL of methanol to all blanks, matrix spikes 

and samples. Cap all bottles and invert several times to mix. 
 

10.5 Using a 25-μL syringe, add 5.0 μL of the surrogate stock solution to all samples, 
blanks and LCS’s. 

 
10.6 Using a 25-μL syringe, add 5.0 μL of the working spiking solution to all matrix 

spikes and the LCS. 
 

10.7 If the analysis of nitroglycerin is specifically requested for a sample, then the 
associated matrix spikes and LCS must be spiked with nitroglycerin. IF 
NITROGLYCERIN IS NOT SPECIFICALLY REQUESTED DO NOT SPIKE 
WITH NITROGLYCERIN. Using a 25-μL syringe, add 5.0 μL of the 
nitroglycerin spiking solution to all matrix spikes and LCS. 

 
10.8 Cap all bottles and invert several times to mix. 

 
10.9 Ensure the filtration apparatus has been cleaned and dried as described in Section 

7. 
 

10.10 This SOP utilizes standard 47-mm diameter extraction disks.  All solvent volumes 
used in washing and eluting disks are appropriate only with this size.  This SOP is 
not applicable if other size disks are used. 
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10.11 Assemble the filtration apparatus while also inserting a large 25 mm x 250 mm 

collection tube inside the flask so rinsing solvents will be collected directly into it 
through the filter support.  Attach the flask to a vacuum hose from the trap which 
is connected to the pump. 

 
10.12 Using clean tweezers, place an extraction disk onto the frit surface.  Center the 

disk and make sure no wrinkles are present if flexible Teflon disks are used.  
Replace the reservoir carefully on top of apparatus so the sides are even with frit 
base and clamp into place. 

 
10.13 If samples in the batch contain significant suspended solids, then the use of filter 

aid is recommended. In this event, carefully add approximately 40 g of filter aid 
to the surface of the extraction disk. Distribute the filter aid carefully so as to 
create a uniform layer of about 1.0 cm depth. When using filter aid, it is important 
to slowly add liquids down the disk reservoir so as to avoid disturbing the filter 
aid bed. 

 
10.14 Precondition the disk by adding 10 mL of an acetonitrite using a 10-mL graduated 

pipet then applying low vacuum, draw about half of the solvent through the disk.  
Stop the vacuum to allow the disk to soak for about a minute, then start again to 
draw the remaining solvent through the disk turning up the vacuum to full so the 
disk is taken to what appears to be complete dryness.  Turn vacuum back down to 
low then stop the pump. 

 
10.15 Using a 10-mL graduated pipet, add 15 mL of acetonitrile to the disk, and pull it 

through the disk with vacuum, being careful to maintain a minimal liquid layer 
(1-2 mm) above the disk.  The disk MUST NOT go to dryness from this point on 
until the disk is eluted post sample addition. 

 
10.16 Add another 15 mL of acetonitrile to the disk, and pull it through with vacuum as 

in step 10.15 above. 
 

10.17 Add 30 mL of reagent water to the disk. 
 

10.18 Pull a slow vacuum until a minimal layer of water remains on the disk. 
 

10.19 Remove the collection tube from the flask.  Invert the sample bottle to mix and 
begin to pour the sample into the reservoir. 

 
10.20 Adjust the vacuum to 8 inches of Hg.  It should take about 6 minutes for clean 
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samples to be pulled through the disk. 
 

10.21 Once the entire sample has passed through the disk, dry the disk at 20 inches of 
Hg for 3 minutes. 

 
10.22 Remove the filtered water sample from the flask. 

 
10.23 Place a 20-mL VOA vial labeled with the COC# and LIMS ID under the elution 

tip. 
 

10.24 Add exactly 5 mL of acetonitrile directly to the surface of the disk using a Class 
A graduated 10-mL pipet.  It is critical that no more than 5 mL of acetonitrile be 
added to the disk.  The final extract volume is targeted for 5 mL and any volume 
that results in an excess of 5 mL will result in raised reporting limits. 

 
10.25 Carefully pull half of the solvent through the disk.  Allow the disk to soak for 1 

minute.  Pull the remaining solvent through at 20 inches of Hg.  Allow the disk to 
elute for 30 seconds at 20 inches of Hg. 

 
10.26 Remove the 20-mL VOA vial containing the extract and cap immediately. 

 
10.27 Pour the extract into an amber 2-dram vial.  Label the vial with the COC # and the 

LIMS ID.   
 

10.28 Check the volumes of all sample bottles by refilling with water to the mark and 
then pouring the contents into a 1-L graduated cylinder. 

 
11 Calculations 
 

11.1 Not applicable. 
 
12 Reporting Results 
 

12.1 Pre-extraction Entries (Batching). 
 
12.1.1 In the “batching” function of the LIMS select the “appropriate” RULE 

under the EXTR Queue. 
   

12.1.2 Select the desired samples for the extraction batch by placing a check 
beside the COC# number.  Press the “build batch” button. 
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12.1.3 Preview the “notes” section of the batch schedule to identify client 

specified QC.  Determine which COC#s have additional sample available 
for the required sample matrix QCs’ and add them to the batch using the 
“Add QC” button. 

 
12.1.4 Verify all desired samples are in the batch and appropriate QCs’ have 

been added.  Save the batch.  Record the HBN# in the extraction logbook. 
 

12.2 Post Extraction Entries (Posting) and Data Review 
 

12.2.1 Once extracts are vialed and initial sample volumes and extract final 
volumes have been recorded in the extraction logbook, the initial and final 
volumes must be posted in the LIMS. 

 
12.2.2 In the “operations” function of the LIMS select one of the posting options. 

 
12.2.3 Enter the technician’s initials beginning the extraction and the date and 

time the extraction was initiated as recorded in the extraction logbook.  
Times must be recorded in hours and minutes.  Seconds shall be recorded 
as “00”. 

 
12.2.4 Enter the appropriate initial and final volume in the LIMS.  When entering 

data into Horizon LIMS, do not round off results; Horizon will 
automatically perform rounding appropriate to the method.  Verify all 
entries are correct and “save” the entries. 

 
12.2.5 Date and initial in the extraction logbook in the “approved” entry at the 

bottom of the page. 
 

12.2.6 Review the labeling on all vials and deliver to the GC Department for 
storage at a temperature above the freezing point of water up to 6°C until 
analysis. 

 
12.2.7 A second technician must verify all initials, dates, times, and volumes 

have been correctly transferred from the logbook to the LIMS.  Date and 
initial in the extraction logbook in the “reviewed” entry at the bottom of 
the page. 
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13 Waste Disposal  
 
             13.1 Refer to ALSI SOP 19-Waste Disposal. 
 
14 Pollution Prevention 
 
 14.1 Pollution prevention encompasses any technique that reduces or eliminates the 

quantity or toxicity of waste at the point of generation.  Numerous opportunities 
for pollution prevention exist in laboratory operations.  Management shall 
consider pollution prevention a high priority.  Extended storage of unused 
chemicals increases the risk of accidents.  The laboratory shall consider smaller 
quantity purchases which will result in fewer unused chemicals being stored and 
reduce the potential for exposure by employees.  ALSI tracks chemicals when 
received by recording their receipt in a traceable logbook.  Each chemical is then 
labeled according to required procedures and stored in assigned locations for 
proper laboratory use. 

 
15 Definitions 
 

15.1 Refer to ALSI QA Plan under Laboratory Quality Control Checks for general 
definitions. 

 
16 Troubleshooting 
  

16.1 Refer to maintenance logs and instrument manuals for guidance in 
troubleshooting specific problems related to the instrumentation used in this 
method. 
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Appendix A 
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SOP Change History Sheet 
 
Section No.  Section    Reason for Change 
Revision 2: 11/16/07 
Spelling, grammar, and formatting changes may have been made throughout SOP for clarity, 
correctness, and site conformity. 
Temperature ranges updated to read “above the freezing point of water to 6°C.” 
 
1.3, 1.4  Scope and Application Added sections 
 
3.4, 3.5  Interferences   Added sections 
 
4.2, 4.3  Safety    Added sections 
 
5   Apparatus and Materials Updates to materials, manufacturer and part       

      numbers 
 
6   Reagents    Added NOTE 
 
6.4   Reagents    Removed section 
 
6.5, 6.6  Reagents    Updated to current practice 
 
7.6   Glassware Cleaning  Removed section 
 
7.7, 7.8  Glassware Cleaning  Added sections 
 
8.6, 8.7  Quality Control  Added sections 
 
9.1, 9.4, 9.5  Sample Collection…  Added sections 
 
10   Procedure   Numerous revisions made throughout section 
 
12   Reporting Results  Updated section from AMS to Horizon LIMS 
 
15   Definitions   Added section 
 
16   Troubleshooting  Added section 
 
Appendix A      Added section  
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SOP Change History Sheet (continued) 
 

Section No.  Section    Reason for Change 
Revision 3: 01/29/08 
 
5.3   Apparatus and Materials Added verification verbiage per DoD audit 
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SOP Concurrence Form 

for the Distribution and Revision of Standard Operating Procedures 
 
I have read, understood, and concurred with the Standard Operating Procedure (SOP) described 
above and will perform this procedure as it is written in the SOP. 
 
 
                 Print Name     Signature          Date 
 
___________________________ _________________________________ ____________ 
 
___________________________ _________________________________ ____________ 

 
___________________________ _________________________________ ____________ 

 
___________________________ _________________________________ ____________ 

 
___________________________ _________________________________ ____________ 

 
___________________________ _________________________________ ____________ 

 
___________________________ _________________________________ ____________ 

 
___________________________ _________________________________ ____________ 

 
___________________________ _________________________________ ____________ 
 
___________________________ _________________________________ ____________ 
 
___________________________ _________________________________ ____________ 
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1          Scope and Application 

 
1.1 This standard operating procedure is adapted from EPA Method 8330B, Rev. 2, October 2006, 

SW 846, “Test Methods for Evaluating Solid Waste”.  Method Detection Limits (MDLs) are 
available on the ALSI network and are maintained and updated by QA Department.  The 
detection limits for a specific sample may differ from those listed due to the nature of 
interferences in a particular sample matrix. 

 
1.2 This method is used to determine nitroaromatics and nitramines in a variety of solid and liquid 

matrices.  This method is applicable to nearly all types of samples regardless of water content, 
including ground water, aqueous sludges, caustic liquors, acid liquors, waste solvents, oily 
wastes, mousses, tars, fibrous wastes, polymeric emulsions, filter cakes, spent carbons, spent 
catalysts, soils and sediments.  The following compound can be determined by this method: 

 
            ANALYTE                   ABBREVIATION  CAS# 
 Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine HMX    2691-41-0 
 (Octogen) 
 Hexahydro-1,3,5-trinitro-1,3,5-triazine  RDX    121-82-4 
 (Hexogen) 
 1,3,5-Trinitrobenzene   1,3,5-TNB   99-35-4 
 1,3-Dinitrobenzene   1,3DNB    99-65-0 
 Methyl-2,4,6-trinitrophenylnitramine  Tetryl    479-75-8 
 Nitrobenzene    NB    98-95-3 
 2,4,6-Trinitrotoluene   2,4,6-TNT   118-96-7 
 4-Amino-2,6-dinitrotoluene  4-Am-DNT    1946-51-0 
 2-Amino-4,6-dinitrotoluene  2-Am-DNT   35572-78-2 
 2,4-Dinitrotoluene   2,4-DNT   121-14-2 
 2,6-Dinitrotoluene   2,6-DNT   606-20-2 
 2-Nitrotoluene    2-NT    88-72-2  
 3-Nitrotoluene    3-NT    99-08-1 
 4-Nitrotoluene    4-NT    99-99-0 
 Nitroglycerin    NG    55-63-0 
 Pentaerythritol tetranitrate   PETN    78-11-5 
 3,5-Dinitroaniline    3,5-DNA   618-87-1 
  
  
1.3 This is a high performance liquid chromatography (HPLC) method applicable to the 

determination of the compounds listed above. 
 
1.4 This method is restricted for use by or under the supervision of analysts experienced in the use of 

HPLC systems and who have demonstrated the ability to generate acceptable results using the 
procedure described in this document. 

 
1.5 This document states the laboratory’s policies and procedures established in order to meet the 

requirements of all certifications/accreditations currently held by the laboratory including the 
most recent NELAC standards. 
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1.6 Individual project requirements may override criteria listed in this SOP. 
 

2 Summary of Method 
 

2.1 A measured volume/weight of sample is processed using one of the following procedures: a 
salting-out extraction, Solid-phase extraction, ultrasonic bath extraction, or a high level direct 
injection. An aliquot of the extract/sample is injected into a HPLC and the compounds are 
detected by the ultraviolet (UV) detector. 

 
3 Interferences 
 

3.1 Method interferences may be caused by contaminants in solvents, reagents, glassware and other 
sample processing hardware that lead to discrete artifacts and/or elevated baselines, causing 
misinterpretation of the chromatograms.  All of these materials must be demonstrated to be free 
from interferences, under the conditions of the analysis by running method blanks. 

 
3.2  2,4-DNT and 2,6-DNT elute at similar retention times (retention time difference of 0.2 minutes). 

A large concentration of one isomer may mask the response of the other  isomer.  If it is not 
apparent that both isomers are present (or are not detected), an isomeric mixture shall be 
reported. 

 
3.3  Tetryl decomposes rapidly in methanol/water solutions, as well as with heat.  All aqueous 

samples expected to contain tetryl shall be diluted with acetonitrile prior to filtration and 
acidified to pH <3.  All samples expected to contain tetryl shall not be exposed to temperatures 
above room temperature. 

 
3.4  Degradation products of tetryl appear as a shoulder on the 2,4,6-TNT peak.  Peak  heights rather 

than peak areas shall be used when tetryl is present in concentrations that are significant relative 
to the concentration of 2,4,6-TNT. 

 
4 Safety 
 

4.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 
defined; however, each chemical compound shall be treated as a potential health hazard.  From 
this viewpoint exposure to these chemicals must be reduced to the lowest possible level by 
whatever means available. The laboratory maintains a current awareness file of the OSHA 
regulations regarding the safe handling of the chemicals specified in this method.   

 
4.2 ALSI maintains material safety data sheets (MSDS) on all chemicals used in this procedure.  

ALSI recommends that all individuals performing this SOP familiarize themselves with the 
MSDSs associated with the procedure prior to SOP performance.  MSDS are available to all staff 
and are located in hard copy in the QA reference library and electronically on the ALSI server in 
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the MSDS folder. 
 
4.3 When handling any chemicals in this procedure, including sample extracts, it is recommended 

that gloves and safety glasses be used as personal protective equipment (PPE). 
 
5 Apparatus and Materials 
 

5.1 High Performance Liquid Chromatography (HPLC) apparatus 
 

5.1.1 HPLC1 – Dionex Ultimate 3000 or equivalent. 
 

5.2 HPLC Columns 
 

5.2.1 Preferred columns, used when nitroglycerin is not analyzed: 
 
 5.2.1.1 PRIMARY: Dionex Acclaim Explosives E1, P/N 064305, used with a guard 

column, Dionex Acclaim Explosives E1, P/N 064303, or equivalent. 
 
 5.2.1.2 CONFIRMATION: Dionex Acclaim Explosives E2, P/N 064309, used with a 

guard column, Dionex Acclaim Explosives E2, P/N 064307, or equivalent. 
 
5.2.2 Alternate Primary Column: Merck Purospher RP-18e column; 5 μm particle size; length 

25 cm; i.d. 4.6 mm; Merck P/N 1.50169.0001 or Agilent P/N 79925PE-584, or equivalent 
 

5.3 Data system:  Data is acquired using PE Nelson Turbochrom.  All data is imported to the 
Hewlett Packard Chemserver and processed using Target software 

 
5.4 Autosampler:  Dionex WPS-3000 Autosampler or equivalent. 
 
5.5 Detectors:  Ultraviolet detection:  Dionex VWD-3400 Variable Wavelength UV/Vis Detector 

with multi-channel and multi-wavelength data collection, or equivalent. 
 
5.6 Degasser: automated Teflon membrane vacuum degassing equipment, built-in with the Dionex 

Ultimate 3000 system, or equivalent. 
 
5.7 Microsyringes:  Hamilton gas tight, various sizes purchased from Supelco. 
 
5.8 Analytical balance:  capable of reading to 0.0001 g.  
     
5.6 Membrane Filtration Apparatus using 0.2 μm, 47 mm, membrane filter; PALL Supor-200, P/N 

60301, or equivalent. 
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6 Reagents 
 

NOTE:  Unless otherwise noted in this section, all chemicals are stored at room temperature and labeled 
with an expiration date of five years from receipt.  Manufacturer’s labeled expiration dates, when less 
than five years, take precedent over all other expiration dates. 

 
6.1 Acetonitrile:  HPLC grade purchased from VWR Catalog #BJ015-4 or equivalent 
 
6.2 Reagent Water – A Filson Water Purification System is used which provides analyte-free >16.0 

megaohm deionized water on demand. 
 
6.3 Methanol (MeOH): HPLC grade purchased from VWR Catalog #EM-MX0475-1, or equivalent. 
 
6.4 Calcium chloride, CaCl2 - Reagent grade, Fluka P/N 21098, or equivalent.  Prepare an aqueous 

solution containing 5.0 g/L of calcium chloride.  Label with an expiration date of 180 days. 
 
6.5 1:1 Acetonitrile:CaCl2 Solution: Mix 250 mL of Acetonitrile with 250 mL of CaCl2 solution, 

expiration period of 6 months. 
 
6.6 Surrogate Stock Solution – 1-chloro-3-nitrobenzene (1000 μg/mL) in acetonitrile, Ultra 

Scientific part #IST-630, or equivalent.  Store at -10°C to -20°C protected from light. 
 
6.7 Primary Stock Solution: Cerilliant Method 8330 Stock Standard P/N ERE-021, or equivalent. 

This standard contains all 14 of the explosive compounds listed in EPA method 8330A, all at 
200 μg/mL in acetonitrile. Store at -10°C to -20°C protected from light. 

 
6.7.1 Calibration Stock Solution (2000 μg/L): Mix 2.0 μL of Surrogate Stock and 10.0 μL of 

Primary Stock Solution, with 990 μL acetonitrile, prepare as needed for calibration. 
 
6.8 Second Source Solution: Ultra Combined Stock Solution P/N NAIM-833E, or equivalent. This 

standard contains all 14 of the explosive compounds listed in EPA method 8330A, all at 1000 
μg/mL in acetonitrile.  Store at -10°C to -20°C protected from light. 

 
6.8.1 Second Source Intermediate Stock Standard (20 μg/mL): Mix 20.0 μL of Surrogate 

Stock, 20.0 μL of Second Source Solution, with 960 μL acetonitrile.  Store at -10°C to -
20°C protected from light, label with an expiration date of 180 days. 

 
6.8.1.1 Second Source Calibration Check Standard (100 μg/L): Fortify 1.00 mL of a 

1:1 mixture of acetonitrile and CaCl2 solution with 5.0 μL of Second Source 
Intermediate Stock Standard.  Prepare daily as needed. 

 
6.9 Additional Compounds: The compounds Nitroglycerin (NG), Pentaerythritol tetranitrate 

(PETN), and 3,5-Dinitroaniline (3,5-DNA), may also be analyzed by this method. The stock 
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standards for these compounds are purchased as separate single component solutions: 
 

6.9.1 NG Primary Stock Solution: Cerilliant Trinitroglycerin Standard P/N T-002, or 
equivalent. This standard contains NG at 1000 μg/mL in acetonitrile.  Store from -10°C 
to -20°C protected from light. 

 
6.9.2 NG Second Source Solution: Restek Nitroglycerin P/N 31498, or equivalent. This 

standard contains NG at 1000 μg/mL in methanol.  Store at -10°C to -20°C protected 
from light. 

 
6.9.3 PETN Primary Stock Solution: Cerilliant PETN Standard P/N P-037, or equivalent. This 

standard contains PETN at 1000 μg/mL in acetonitrile.  Store from -10°C to -20°C 
protected from light. 

 
6.9.4 PETN Second Source Solution: Restek PETN P/N 31600, or equivalent. This standard 

contains PETN at 1000 μg/mL in acetonitrile.  Store at -10°C to -20°C protected from 
light. 

 
6.9.5 3,5-DNA Primary Stock Solution: Restek 3,5-DNA P/N 31661, or equivalent. This 

standard contains 3,5-DNA at 1000 μg/mL in acetonitrile.  Store at -10°C to -20°C 
protected from light. 

 
6.9.6 3,5-DNA Second Source Solution: Restek 3,5-DNA P/N 31661, of a different 

manufacturer’s lot from the Primary Standard (6.9.5), or equivalent. This standard 
contains 3,5-DNA at 1000 μg/mL in acetonitrile.  Store at -10°C to -20°C protected from 
light. 

 
6.9.7 Calibration Stock Solution with Additional Compounds: Adjust the Calibration Stock 

Solution (6.7.1) as necessary to incorporate 10.0 mg/mL of the additional compounds. As 
an example, a Calibration Stock Solution with the addition of Nitroglycerin would be 
prepared as follows: Mix 2.0 μL of Surrogate Stock, 10.0 μL of Primary Stock Solution, 
and 10.0 μL of Nitroglycerin Primary Stock Solution with 980 μL acetonitrile, prepare as 
needed for calibration. 

 
6.9.8 Second Source Intermediate Stock Standard with Additional Compounds: Adjust the 

Second Source Intermediate Stock Standard (6.8.1) as needed to analyze for any or all of 
the additional compounds. As an example, a Second Source Intermediate Stock Standard 
(6.8.1) with addition of Nitroglycerin would be prepared as follows: Mix 20.0 μL of 
Surrogate Stock (6.6), 20.0 μL of Second Source Solution (6.8), and 20.0 μL of 
Nitroglycerin Second Source Stock Solution, with 940 μL acetonitrile.  Store at -10°C to 
-20°C protected from light, label with an expiration date of 180 days. 

 
 6.10 Sand - Ottawa 20-30 mesh.  Fisher Scientific, part # 523-50 (1999) or equivalent.  Muffle 
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furnace at 400ºC for four hours.  Cool and store in a glass bottle at room temperature.  Label 
with an expiration date of 180 days. 

 
7 Instrument Calibration 
 

7.1 An external standard procedure is used for the 8330 analysis.  A valid calibration of all target 
compounds and the surrogate must be in place prior to sample analysis.  The calibration must 
consist of at least five points for linear calibration models, and of at least six points for non-
linear calibration models.  The points are generated by varying the injection volume for the 
appropriate Calibration Stock Solution. The following table shows a typical set of injections: 

 
Table 1 

 
Injection Volume (μL) of 

Calibration Stock Solution 

(6.8.1 or 6.10.1) 

Equivalent Concentration 
Based On 100 μL Sample 

Injection (μg/L) 

Equivalent Concentration for 
Additional Compounds 

Based On 100 μL Sample 
Injection (mg/L) 

1.0 20.0 0.100 

2.5 50.0 0.250 

5.0 100 0.500 

12.5 250 1.25 

25.0 500 2.50 

50.0 1000 5.00 

100 2000 10.0 

  
 
7.2  With the Target Software, use the data to prepare a calibration using the external standard 

calibration technique.  Two general calibration types are available on the target software. 
 

7.2.1  Averaged Response Factor:  This calibration model is acceptable if the averaged response 
factor over the calibration range is constant (20% RSD or less).  If the RSD is greater 
than 20%, or if it does not represent the calibration data well, proceed to Section 7.2.2.  

 
7.2.2  Prepare a calibration curve using a linear regression model.  When using a linear 

regression calibration curve, do not include the origin or force the calibration through the 
origin.  The linear regression calibration curve will be valid if the coefficient of 
determination (r2) is 0.99 or greater. 

 
7.2.3  If the criteria specified above in Section 7.2.1 or 7.2.2 are not met, sample analysis will 

not begin until corrective action is taken resulting in acceptable %RSD or coefficient of 
determination. The following are suggestions on types of corrective action that may be 
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pursued: 
 

7.2.3.1  If a specific calibration level is the cause of the unacceptable calibration, re-
inject the standard. 

 
7.2.3.2  A calibration level for an analyte may be removed if it does not represent the 

practical quantitation limit for the analyte and as long as the calibration consists 
of the minimum number of calibration levels specified in Section 7.1.  
Calibration points shall not be removed from the middle of the initial calibration 
without technical justification. 

 
7.2.3.3  If the above steps do not correct the problem, prepare another calibration 

standard and repeat the calibration.  If the new calibration is still unacceptable, 
instrument maintenance may be necessary. 

 
7.3 The initial calibration must be verified by the analysis of a second source calibration check 

standard at the beginning of each 12-hour shift or every ten field samples, which ever is more 
frequent.  If the response for each analyte is ±20% of the response obtained during the initial 
calibration then the initial calibration is considered still valid and the analyst may proceed with 
sample analysis.  Should the standard injection not meet the ±20% criteria, the following step 
shall be taken: 

 
7.3.1 Prepare a fresh second source calibration check standard, inject and analyze it.  If it 

meets the ±20% criteria, then the initial calibration is considered valid and the analyst 
may proceed with sample analysis.  Should this second standard injection not meet the 
±20% criteria, the following step shall be taken: 

7.3.2 If it is possible to identify a specific source that could inhibit a successful check standard 
injection, then correct and document this source, and re-inject the second source 
calibration check standard.  If it meets the ±20% criteria, then the initial calibration is 
considered valid and the analyst may proceed with sample analysis.  Should this second 
standard injection not meet the ±20% criteria, the following step shall be taken: 

7.3.3 Recalibrate the instrument. 
 

 7.4  Verify the initial calibration following the analysis of a group of samples to ensure the 
instrument is still in control.  The result shall be ±20% of the expected result.  If this criterion is 
not met, re-inject a calibration verification standard.  If the criterion is still not met, the following 
actions will be taken with the samples analyzed prior to the failing calibration verification 
standard. 

 
7.4.1 If the bias is low, re-analyze the samples under a valid calibration. 
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7.4.2 If the bias is high, and there were detections in a field sample, re-analyze that field 
sample. 

 
7.4.3 If the bias was high and analytes were not detected in the field sample, data quality is not 

impacted.  Do not re-analyze the samples.  Report to the client without qualification. 
 
8 Quality Control 
 

8.1 All policies and procedures in the most current revision of the ALSI QA Plan shall be followed 
when performing this procedure. 

 
8.2 Initial Demonstration of Capability.  Each analyst must successfully perform this demonstration 

before being considered proficient to analyze samples by this method.  Ongoing proficiency 
must be established annually as specified in the QA Plan, under Technical Training, 

 
8.2.1  Four QC check samples will be prepared: 
 

8.2.1.1 Soil:  Spike four 2.0 g samples of reagent sand with 10.0 μL of the Primary 
Stock Solution, and 10.0 μL of the Surrogate Stock Solution, also add 10.0 μL 
of the Nitroglycerin Primary Stock Solution if that compound is also needed.  
Take the samples through all steps of the extraction as described in SOP 09-
8330S. 

 
8.2.1.2 Water:  Spike four 1000 mL samples of reagent water with 5.0 μL of the 

Primary Stock Solution, and 5.0 μL of the Surrogate Stock Solution, also add 
5.0 μL of the Nitroglycerin Primary Stock Solution if that compound is also 
needed.  Take the samples through all steps of the extraction as described in 
SOP 09-8330W. 

 
8.2.2 Analyze samples by HPLC as described in Section 10. 
 
8.2.3 An average recovery range of 70-130% recovery will be used as guidance to assess 

laboratory performance.  A precision control limit of 30% RSD for all four check 
samples will be used as guidance to assess laboratory performance.  When sufficient data 
is gathered, in house control limits will be used to assess laboratory performance.  

 
8.2.4 If one or more analytes do not meet these criteria, identify and correct source of problem 

and report test for those analytes that initially failed. 
 

8.3 Laboratory Method Blank. A method blank is prepared and analyzed with each extraction batch 
of 20 samples or less.   
 
8.3.1  Evaluate an instrument blank (acetonitrile) to determine if the contamination is post 
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extraction related.  
 
8.3.2  If Section 8.3.1 does not reveal a problem, evaluate all the samples in the extraction 

batch. If there are samples without detections of the analyte in question, data was not 
impacted and may be reported without qualification. 

 
8.3.3  If samples do have detections of the analyte, and the detection of the analyte in the 

method blank is ≤ 10% of the detection in the field sample, data may be reported as 
acceptable. 

 
8.3.4  If the samples have detections, and the detection in the method blank is greater than 10% 

of the detection in the sample, the following steps will be taken: 
 

8.3.4.1  If additional sample is available and the sample is still within holding time, the 
sample will be re-extracted. 

 
8.3.4.2  If additional sample is not available, or the sample is past its holding time, the 

appropriate customer service representative will be notified, and the data will be 
qualified to the end user. 

 
 8.3.5 DoD requirements: If the method blank concentration is greater than or equal to ½ the 

reporting limit AND is greater than 1/10 the sample concentration, the source of 
contamination must be investigated and measures taken to minimize or eliminate the 
problem and affected samples reanalyzed.  If reanalysis is not possible, data shall be 
reported with a qualifying statement.  
 

8.4  Assessing Surrogate Recovery:  The surrogate concentration in samples will be 5.0 μg/L based 
on a 1 liter initial volume, or in the case of solid samples 5.0 mg/kg.  Until sufficient data has 
been acquired to calculate matrix and extraction specific control charts, surrogate recovery limits 
will be 65% to 135%. When sufficient data has been acquired (>20 data points), determine the 
average and standard deviation of the data points.  Control limits will be the average of ± 3 
standard deviations. 

 
8.4.1  When surrogate recovery from a sample is outside the established control limits, and the 

method blank and laboratory control sample is in control, the following steps shall be 
taken: 

 
8.4.1.1  Check calculations and volumes used for spiking. 

 
8.4.1.2  In this situation, sample matrix may be the cause of the out of control recovery 

in the field sample.  Examine the sample chromatogram for other indications of 
matrix affect.  Re-extract the sample or qualify as suspect due to sample matrix. 
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8.4.2 If surrogate recovery is out of control in the method blank and laboratory control sample, 
the following actions shall be taken: 
 
8.4.2.1 Check calculations and volumes used for spiking. 
 
8.4.2.2 Re-validate the surrogate spike solution used to spike the samples.  If this 

indicates a problem, re-evaluate recoveries based on the actual concentration of 
the spike solution.  Additionally, dispose of the spike solution. 

 
8.4.2.3 Check instrument performance. If the instrument is not running correctly, make 

the appropriate adjustments, or perform the appropriate instrument maintenance. 
Re-calibration may be necessary before sample analysis can resume. 

 
8.4.2.4 If the above do not indicate a problem, and re-analysis of the blank and / or 

laboratory control sample do not result in acceptable surrogate recovery the 
following actions will be taken: 

 
8.4.2.4.1  If surrogate recoveries for the samples are in control, no further 

actions will be necessary. 
 

8.4.2.4.2  If possible, re-extract all samples with out of control surrogate 
recoveries. 

 
8.4.2.4.3  If re-extraction is not possible, contact the appropriate customer 

service person to notify client. Qualify the samples. 
 

8.5 Assessing Laboratory Performance - One laboratory control sample (LCS) will be extracted and 
analyzed with each group of 20 field samples or one per extraction batch.  The laboratory control 
sample is prepared according to the appropriate prep SOP 09-8330W for waters, 09-8330S for 
soils, and analyzed as described in Section 10.0. Until sufficient data is acquired to establish in 
house control limits, the recoveries must be within the ranges 70 to 130 %.  However, for an 
LCS associated with a United States Department of Defense (DoD) sample, the current approved 
DoD QSM recovery limits will be acceptable (see Table 5 and Table 6, in the Appendix). If a 
recovery for an analyte is out of control, the following actions shall be taken: 
 
8.5.1 Check calculations and volumes used for spiking. 

 
8.5.2 Re-validate the spike solution used to make the LCS.  If this indicates a problem, re-

evaluate recoveries based on the actual concentration of the spike solution.  Additionally, 
dispose of the spike solution. 

 
8.5.3 If the above steps do not indicate a problem, the following actions shall be taken: 
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8.5.3.1  If spike recovery for the matrix spike is acceptable, sample data is acceptable 
and reported to the end user without qualification. 

 
8.5.3.2  If spike recovery for the matrix spike is also unacceptable, samples will be re-

extracted if additional sample is available and if the sample is still within 
holding time. 

 
8.5.3.3  If additional sample is not available, contact the appropriate customer service 

representative.  Data will be reported to the end user as suspect. 
 

8.6  Assessing Analyte Recovery (Matrix Spike & Matrix Spike Duplicate):  The laboratory must add 
a known concentration to a minimum of 5% of the routine samples or one sample per batch, 
whichever is greater. The sample selected for spiking will be done randomly.  The same sample 
will be spiked a second time for precision data. Alternatively, when a field sample is known to 
have significant levels of target analyte, the field sample will be extracted in duplicate rather 
than a matrix spike duplicate.  Spiked samples will be fortified at the same level as the laboratory 
control sample.  Samples selected for matrix spike and matrix spike duplicate analysis shall be 
rotated among client samples so that various matrix problems may be noted and/or addressed.  
Poor performance in a matrix spike or matrix spike duplicate may indicate a problem with 
sample composition and shall be reported to the client whose sample produced the poor 
recovery. 

 
8.6.1 Until sufficient data is acquired to establish in house control limits, the recoveries must 

be within the ranges 70 - 130%, unless the project involved is for the Department of 
Defense (DoD). DoD matrix spike recoveries are evaluated under the DoD LCS Control 
Limits (Appendix A).  If a recovery for an analyte is out of control, the following actions 
shall be taken: 

 
8.6.1.1 If analyte recovery in a spiked field sample is outside laboratory control limits, 

and the same analyte is in control in the laboratory control sample, and the 
specific matrix interference is identified, sample results for that analyte in the 
unfortified matrix shall be reported with a qualifying statement. 

8.6.1.2 If analyte recovery in a spiked field sample is outside laboratory control limits, 
and the same analyte is in control in the laboratory control sample, and the 
specific matrix interference is unknown, reanalyze the sample and matrix spike 
to determine matrix effect or analytical error. 

 
8.6.2 Precision:  Until sufficient data is acquired to generate precision control limits, 30% RPD 

will be the upper precision control limit when comparing results between the matrix 
spike and the matrix spike duplicate.  The same precision criterion applies to results in a 
duplicate pair when a sample duplicate is extracted in place of a matrix spike duplicate.   
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8.7  Retention Time Windows 

8.7.1 Retention time windows are crucial to the identification of target compounds.  Absolute 
retention times are used for compound identification in this method. Retention time 
studies will be conducted annually or after major instrument maintenance, including the 
changing of a column. 

8.7.2 Three injections of the second source calibration check standard are made over the course 
of a 72 hour period. 

8.7.3 Calculate the mean and standard deviation of the three absolute retention times for each 
component.  The width of the retention time window for each analyte and the surrogate is 
defined as ± 3 times the standard deviation of the mean absolute retention time.  

8.7.4 Establish the center of the retention time window for each analyte and the surrogate by 
using the absolute retention time for each analyte and the surrogate from the calibration 
verification standard at the beginning of each analytical batch. 

8.8  MDL studies must be performed according to SOP 99-MDL or the reference method, whichever 
is more frequent. 

9 Sample Collection, Preservation and Handling  
 

9.1 Containers used to collect samples must be specially cleaned 1-liter amber glass bottles.  The 
sample containers shall have screw caps with Teflon lined septa.  Plastic containers or lids may 
not be used for the storage of samples due to the possibility of sample contamination from the 
phthalate esters and other hydrocarbons within the plastic.  A minimum of one liter is necessary 
for this analysis. 

 
9.2 The samples must be iced or refrigerated above the freezing point of water up to 6°C from the 

time of collection until extraction. 
 
9.3 All aqueous samples must be extracted within 7 days.  
 
9.4 Solid and concentrated waste samples must be extracted within 14 days.  

 
 9.5 Sample extracts must be analyzed within 40 days of extraction.  Store extracts protected from 

light above the freezing point of water up to 6°C. 
 
10 Procedure 
 

10.1 Sample Preparation:  Samples must be prepared by one of the following methods prior to HPLC 
analysis. 
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  Matrix    Methods 
  Water    3535A SPE, 8330A Salting out 
  Solid    8330A Soil sonication 

 
10.2 To achieve maximum sensitivity with this method, the extract must be 5.0 mL. 
 
10.3 HPLC Analysis 
 

10.3.1 The HPLC operating conditions used for the initial calibration will be used for sample 
analysis. 

 
10.3.2 HPLC conditions:   
 
 10.3.2.1 Injection Volume is 100 µL. 
 
 10.3.2.2 Mobile Phase/ Column Conditions: 
 

o Preferred Primary Column (5.2.1.1) is used isocratically with 44.0% 
methanol in water, and column at 32.0º C. 

 
o Alternate Primary Column for Nitroglycerin (5.2.2) is used with a gradient 

as shown in Table 2, and column at 30.0º C. 
 

o Preferred Confirmation Column (5.2.1.2) is used isocratically with 48.0% 
methanol in water and column at 28.0º C. 

 
Table 2 

Primary Analysis Gradient Program 
Time 
(min) 

Flow 
(mL/min) 

%H2O %MeO
H 

Curve 

Initial 1.00 90 10 * 
5.0 1.00 90 10 11 (hold) 
30.0 1.00 20 80 6 (linear) 
40.0 1.00 20 80 11 (hold) 
45.0 1.00 90 10 6 (linear) 

      
10.3.2.3 UV detection wavelength is dependent on the compounds analyzed. Some 

compounds perform best at certain wavelengths as shown in Table 3. The 
detector and data system are capable of simultaneously collecting only two 
wavelengths. As Table 3 shows, if nitroglycerin is not desired, then the best 
pair of wavelengths is 235 and 265 nm. If nitroglycerin is desired, then 218 
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and 265 is preferred. 
 

Table 3 
 

UV Detection Wavelengths 
 

UV Detection 
Wavelength 

Primary Compounds for Wavelength Secondary Compounds for 
Wavelength 

218 nm NG, PETN HMX, RDX, 1,3,5-TNB, 1.3-DNB, 
Tetryl, NB, 2,4,6-TNT, 4-Am-2,6-

DNT, 2-Am-4,6-DNT, 

235 nm HMX, RDX, 1,3,5-TNB, 1.3-DNB, 
Tetryl, 2,4,6-TNT, 4-Am-2,6-DNT, 2-

Am-4,6-DNT, 2,6-DNT, 2,4-DNT, 
3,5-DNA 

NB 

265 nm NB, 2-NT, 4-NT, 3-NT, Surrogate 1,3-DNB, Tetryl, 2,4,6-TNT, 4-Am-
2,6-DNT, 2-Am-4,6-DNT, 2,6-DNT, 

2,4-DNT, 3,5-DNA 

 
 

10.3.3 Qualitative Analysis: As previously discussed, the UV detector will be the primary 
detector used for identification and quantitation of target compounds.  Primary analysis, 
using either of the primary columns, will be used for tentative identification and all 
quantitation of target compounds.  Tentative identification of an analyte occurs when a 
peak from a sample extract fall within the retention time window of a compound of 
interest.   

 
 Confirmation Techniques: 
 

10.3.4 Confirmation: All positive detections will be confirmed by analysis on a dissimilar 
column. The confirmation column will provide good qualitative confirmation if the 
analyte is found in the retention time windows on both the primary and the confirmation 
columns. Quantitation may be adversely impacted due to co-elution of analytes on the 
confirmation column. Verify the confirmation by comparing the result for an analyte for 
the primary column to the result for that analyte on the confirmation column, RPD should 
be less than or equal to 40%. 

 
  10.3.4.1 If RPD is less than or equal to 40%, then the primary result confirms, and 

the higher of the two values should be reported, unless chromatographic 
issues such as coelution preclude this. Any such issues must be 
documented in the data if the higher value is not reported. 
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  10.3.4.2 If RPD is greater than 40%, then the higher of the two values shall be 
reported with a comment (comment acts as the J-flag for DoD samples). 

 
 10.3.4.3 If a result from the primary column is not confirmed by the confirmation 

column, since the analyte peak detected on the primary column is not 
found in the retention window for that analyte on the confirmation 
column, then the result will not be reported, except for DoD samples, 
where the primary result will be reported with a qualifying comment 
(comment acts as the Q-flag for DoD samples.) 

 
10.3.5 Quantitative Analysis:  As described in Section 7, all compounds will have a valid 

calibration curve.  All calculations will be performed with the Target software. 
Generally, the Target software will be capable of automatic integration for all analyte and 
the surrogate peaks.  This is preferred.  If it becomes necessary to perform manual 
integrations of the data, then these manual integrations will adhere to SOP 99-Integration, 
and they will be properly noted in the data. 

 
10.3.6 Linear Range:  If the peak area for any analyte exceeds the linear range of the system, 

either by exceeding the calibration range, or by exceeding the maximum detector 
response, then dilute the extract and reanalyze. 

 
11 Calculations 
 

11.1 LCS Recovery: 

% Recovery = (Cm/Cn)x100 

where: Cm = measured concentration of LCS 

 Cn = spiking concentration 

11.2 Spike Recovery: 

% Recovery = [(Cs-Cu)/Cn]x100 

where: Cs = measured concentration of spiked sample aliquot 

 Cu = measured concentration of unspiked sample aliquot 

 Cn = spiking concentration 

11.3 Precision (RPD): 

% Recovery = [(Cs-Cu)/Cn]x100 

where: Cs = measured concentration of spiked sample aliquot 

 Cu = measured concentration of unspiked sample aliquot 

 Cn = spiking concentration 
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12 Reporting Results 

 
12.1 All raw data used for reporting results must be dated and initialed by the qualified laboratory 

personnel performing first and second review. 

12.2 Horizon LIMS results are reported to three significant figures but limited to the number of 
decimal places in the reporting limit for the individual compound or analyte. 

 
12.3 When entering data into the Horizon LIMS do not round off results:  Horizon will automatically 

round off to 3 significant figures after all internal calculations are completed. 
 

12.4 Report the actual result in the Horizon LIMS.  The reporting limit is at or above the lowest 
calibration standard. 

 
13 Waste Disposal 
 

13.1 Refer to ALSI SOP 19-Waste Disposal. 
 
14 Pollution Prevention 

 
14.1 Pollution prevention encompasses any technique that reduces or eliminates the quantity or 

toxicity of waste at the point of generation.  Numerous opportunities for pollution prevention 
exist in laboratory operations.  Management shall consider pollution prevention a high priority.  
Extended storage of unused chemicals increases the risk of accidents.  The laboratory shall 
consider smaller quantity purchases which will result in fewer unused chemicals being stored 
and reduce the potential for exposure by employees. ALSI tracks chemicals when received by 
recording their receipt in a traceable logbook.  Each chemical is then labeled according to 
required procedures and stored in assigned locations for proper laboratory use. 

 
15 Definitions 
 

15.1 Refer to ALSI QA Plan under Laboratory Quality Control Checks for general definitions. 
 
16 Troubleshooting 

16.1 Refer to maintenance logs and instrument manuals for guidance in troubleshooting specific 
problems related to the instrumentation used in this method. 

 
16.2 The Chromeleon software that controls the instrument used for this procedure provides a fully 

searchable database of all instrument parameters, including peak areas, pump pressure, column 
temperature, and more. This database has trending capability. This routine recording of 
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instrument parameters is an excellent reference for properly maintaining the instrument as well 
as an invaluable trouble-shooting tool. 
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        Appendix A 
       DoD QSM Control Limits 

  Based on QSM Revision 3, January 2006 
TABLE 4 

DoD QSM LCS Control Limits for 8330 Water Matrixa 
 Lower 

Control 
Limit 

Upper 
Control 
Limit 

Lower 
ME 

Limit 

Upper 
ME 

Limit 
Compound (%) (%) (%) (%) 

HMX 80 115 75 120 
RDX 50 160 35 180 
1,3,5-TNB 65 140 50 150 
1,3-DNB 45 160 30 175 
Tetryl 20 175 10 200 
2,4,6-TNT 50 145 35 160 
NB 50 140 35 155 
4-Am-DNT 55 155 40 170 
2-Am-DNT 50 155 35 170 
2,4-DNT 60 135 50 145 
2,6-DNT 60 135 50 150 
2-NT 45 135 30 150 
3-NT 50 130 35 145 
4-NT 50 130 35 145 

 
TABLE 5 

DoD QSM LCS Control Limits for 8330 Solid Matrixa 
 Lower 

Control 
Limit 

Upper 
Control 
Limit 

Lower 
ME 

Limit 

Upper 
ME 

Limit 
Compound (%) (%) (%) (%) 

HMX 75 125 65 135 
RDX 70 135 65 145 
1,3,5-TNB 75 125 65 135 
1,3-DNB 80 125 70 135 
Tetryl 20 175 10 200 
2,4,6-TNT 50 145 35 160 
NB 50 140 35 155 
4-Am-DNT 55 155 40 170 
2-Am-DNT 50 155 35 170 
2,4-DNT 60 135 50 145 
2,6-DNT 60 135 50 150 
2-NT 45 135 30 150 
3-NT 50 130 35 145 
4-NT 50 130 35 145 
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Appendix B Sample Logbook Page 
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SOP Change History Sheet 
 
Section No.  Section    Reason for Change 
 
Revision 3: 10/31/05 
 
10.3.4 – 10.3.5 Procedure   USACE audit response 
 
Appendix A  Logbook Sample Page USACE audit response 
 
5.2   Apparatus and Materials Removed reference to column guard; updated  
       manufacturer information 
 
6.5   Reagents    Added Isopropyl Alcohol to list 
 
10.3.3   Procedure   Removed reference to guard column and expanded  
       HPLC table 
 
10.3.6   Procedure   Added gradient parameters table 
 
Figure 1      Removed 
 
Revision 4: 03/13/2006 
 
Revisions to spelling, grammar and format made throughout document. 
 
1.1   Scope and Application Deleted MDL reference to HPLC; replaced MDL  
       folder with MDL book 
 
1.2   Scope and Application Added Octogen and Hexogen references 
  
1.6   Scope and Application Added verbiage concerning project requirements 
 
4.1   Safety    Added MSDS availability verbiage 
 
5.1.1   Apparatus and Materials Deleted “consistent flow” from HPLC1 description 
 
6.3   Reagents    Revised reagent water to reflect definition and  
       ALSI in-house production 
 

SOP Change History Sheet (continued) 
 
Section No.  Section    Reason for Change 
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6.6   Reagents    Added vendor information 
 
6.7.2, 6.8.1, 6.8.2 Reagents    Revised holding parameters 
 
6.7.3, 6.8.3.1, 6.8.3.2 Reagents    Revised preparation volumes and holding  
       parameters 
 
6.10, 6.11  Reagents    Added sections for sand and spike solution 
 
6.12   Reagents    Revised reference to table, deleted spike solution 
 
7.2   Instrument Calibration Added references to linear regression 
 
7.2.3.2   Instrument Calibration Added minimum calibration requirements 
 
7.3   Instrument Calibration Revised verification of second source calibration 
 
7.4   Instrument Calibration Added 7.4.1-7.4.3 for clarification 
 
8.2   Quality Control  Added verbiage about ongoing proficiency; added 
       sections describing 4 QC check samples preparation 
       and precision control limits 
 
8.3   Quality Control  Removed verbiage about method blank/MDL  
       association 
 
8.3.3, 8.3.4  Quality Control  Revised analyte detection percentage in the method  
       blank 
 
8.4    Quality Control  Deleted surrogate recovery assessment  
       concentration basis 
 
8.4.2.2, 8.5.2  Quality Control  Revised wording about spike solution degradation 
 
8.5   Quality Control  Added/revised laboratory performance assessment 
 

SOP Change History Sheet (continued) 
 
Section No.  Section    Reason for Change 
 
8.6   Quality Control  Added MS/MSD rotation 
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8.6.1.1   Quality Control  Added reference to “spiked” field sample and  
       identification of specific matrix interference 
 
8.6.1.2   Quality Control  Added verbiage for corrective action 
 
8.6.2   Quality Control  Revised RPD from “50” to “30” % 
 
8.7   Quality Control  Added section on Retention Time Windows 
 
 
8.8   Quality Control  Added section referencing MDL; Removed section 
       concerning accessing an internal standard 
 
9.1.1   Sample Collection…  Added “amber” to further describe container 
 
10.3.2   Procedure   Revised section  removing calibration verification  
       reference and adding table references 
 
10.3.5   Procedure   Deleted previous verbiage about unnecessary  
       confirmation;  added verbiage about positive  
       detection confirmations 
 
10.3.6.1  Procedure   Added Table 4 references 
 
10.3.11  Procedure   Added section addressing automatic and manual 
       integration 
 
11.1   Reporting Results  Added section for reporting raw data results 
 
16   Troubleshooting  Added section 
 
A   Appendix   Deleted Table 1 and added Tables 5 & 6 
 
B   Appendix   Added Sample Logbook page 
 

SOP Change History Sheet (continued) 
 
Section No.  Section    Reason for Change 
Revision 5: 11/16/07 
Spelling, grammar, and formatting changes may have been made throughout SOP for clarity, correctness, and 
site conformity. 
 
1.2   Scope and Application  Added Nitroglycerin 
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4.2, 4.3  Safety      Added section 
 
5   Apparatus and Material  Update numerous manufacturer and part numbers 
 
6   Reagents    Added NOTE, numerous updates to manufacturer 

and        part numbers, and reagent formulations 
 
7.1   Instrument Calibration  Added Table 
 
8.3.5   Quality Control   Added section 
 
8.4   Quality Control   Added soil criterion 
 
8.6.1, 8.6.2  Quality Control   Removed equations 
 
10   Procedure    Numerous revisions made throughout section  
 
11   Calculations    Added calculations from Section 8 
 
Appendix B       Update to current logbook page 
 
Revision 6: 01/29/08 
 
8.6.1   Quality Control   Added DoD verbiage per DoD audit 
 
8.7.1   Quality Control   Updated procedure per DoD audit 
 
10.3.6   Procedure    Updated procedure per DoD audit 
 
16.2   Troubleshooting   Added section per DoD audit 
 

SOP Change History Sheet (continued) 
 
Section No.  Section    Reason for Change 
Revision 7: 4/14/08 
 
1.1   Scope and Application  Updated reference method 
 
1.2   Scope and Application  Updated analyte list 
 
6.9   Reagents    Added new analytes 
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6.10   Reagents    Removed section 
 
7.3, 7.4  Instrument Calibration  Updated criteria from 15% to 20% 
 
10.3.2.3  Procedure    Added analytes to Table 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
SOP Concurrence Form 

for the Distribution and Revision of Standard Operating Procedures 
 

I have read, understood, and concurred with the Standard Operating Procedure (SOP) described above 
and will perform this procedure as it is written in the SOP. 
 
 
                 Print Name    Signature            Date 
 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 
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___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 

 
___________________________ ____________________________    ____________ 
 
___________________________      ____________________________    ____________ 
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1 Scope and Application 
 

1.1 This standard operating procedure is to be used as a guide for the control and disposal of 
hazardous and general laboratory waste.  Waste streams are divided and segregated into 
different streams to facilitate disposal in an environmental friendly manner in accordance 
with all federal, state, and local applicable and relevant regulations.  

 
1.2 Waste generated by ALSI can be classified into two specific categories, hazardous and 

non hazardous waste.  It is important to determine the type of waste that needs to be 
handled so that it can be properly characterized and disposed of safely.  When there is 
any doubt regarding the disposal of a material, the laboratory manager shall be contacted 
for guidance.  Under no circumstances shall an unidentified waste be disposed of in the 
municipal trash unless it has been properly characterized.  

 
1.3 It is ALSI policy to properly handle waste generated by our facility in an environmentally 

responsible manner.  To assist ALSI, Tier, Inc of Downingtown, PA, serves as ALSI’s 
consultant and disposal company for waste generated at our facility.  Tier provides 
guidance and assistance on the storage, packaging, and transportation of waste from the 
laboratory facility.   

 
1.4 This document states the laboratory’s policies and procedures established in order to 

meet requirements of all certifications/accreditations currently held by the laboratory, 
including the most current NELAC standards. 

 
1.5 Individual project requirements may override criteria listed in this SOP. 

 
 
2 Summary of Method 
 

2.1 Generally, wastes generated in each of the analytical sections are stored in satellite 
containers or in temporary storage areas.  Each container shall be labeled with its 
contents.  When satellite containers are full, they are emptied into the proper drums in the 
waste storage area.  All solvent wastes are stored in the outside chemical cabinet.  Once a 
sufficient amount of waste material has accumulated, Tier is contacted to remove the 
waste.  Tier is responsible for proper drum labeling and packaging, generating the waste 
manifest, and the removal of the waste from the facility.   
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3 Interferences 
 

3.1 Not Applicable. 
 
 
4 Safety 
 

4.1 The toxicity or carcinogenicity of each sample, reagent, or material that needs to be 
disposed of may not be precisely known.  As such, each material shall be handled 
cautiously and with care.   

 
4.2 Chemical reagents that require disposal that are in labeled jars or containers most likely 

can be traced back to a Material Safety Data Sheet (MSDS).  The MSDS shall be 
consulted for guidance when handling and disposing of all materials.  ALSI maintains 
MSDS on all chemicals used. MSDS are available to all staff and located in the QA 
office.  

 
4.3 For sample containers that have the laboratory identification number present, the 

Laboratory Information Management System (LIMS) can be consulted for information 
regarding the specific contents of the sample.  Be aware that the sample may not have 
been tested for all of the parameters that could be present.  Reasonable caution must be 
used when handling an unknown.   

 
4.4 Appropriate PPE must be used when disposing of waste. At a minimum, this shall 

include a fully-buttoned lab coat, safety glasses, and PVC gloves. A respirator shall also 
be used when dealing with the disposal of solvents or solid waste material containing 
high solvent concentrations. Personnel using respirators shall be trained in and follow all 
applicable OSHA guidelines. 

 
5 Apparatus and Materials 
 

5.1 Gloves- usually latex gloves are sufficient when handling general laboratory waste.  It is 
recommended that the gloves be doubled in the event that the outer glove develops a 
puncture or rip.  Since several of the materials being handled may be unknown, doubling 
the gloves will provide an extra layer of protection if the material begins to degrade the 
glove.  If degradation is noted, immediately remove both gloves and flush hands under 
water for 15 minutes.  Upgrade the type of glove to a nitrile or silver shield as necessary. 
A variety of gloves is available from VWR Scientific. The part number is dependent on 
the type and size of glove ordered. 
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5.2 Safety Glasses- Standard grade safety glasses shall always be worn when handling 

laboratory waste. Safety glasses can be purchased from VWR Scientific catalog #47746-
188, or equivalent.   

 
5.3 Drums- 55 gallon DOT approved steel drum, open top sealed with a drum ring.  Drums 

are obtained from SAIC. 
 

5.4 Drums – 55 gallon DOT approved steel drum, closed top with two bunghole openings.  
Drums are obtained from SAIC.  

 
5.5 Respirator - A half face respirator is required for disposing of solvent waste.  The 

respirator shall be equipped with organic vapor cartridges.  NOTE:  Only laboratory 
personnel that have been trained in OSHA guidelines and that have been fit tested are to 
use a respirator.  Contact the laboratory manager for fit test information and contact 
personnel that are fit tested when solvent disposal is required. Respirators and cartridges 
can be purchased from VWR Scientific catalog #56222-944 and #56222-955, or 
equivalent.   

 
5.6 Labels - A label shall be affixed to each drum describing its contents. Labels can be 

obtained from Tier, Inc. 
 

5.7 Spill control material – includes spill pads, kitty litter, and adsorbent socks. Spill control 
materials are purchased and maintained by the ALSI safety committee. They are 
available from VWR Scientific.  

 
 
6 Reagents 
 

6.1 Not Applicable. 
 
 
7 Instrument Calibration 
 
 7.1 Not Applicable. 
 
 
8 Quality Control 

 
8.1 It is important to keep the waste separated as indicated in the following sections.  

Separation of waste is required so that the waste can be properly disposed.  In the event 
that the waste streams are mixed, the laboratory manager shall be immediately notified  
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 of the occurrence.  The mixed waste drum will be relabeled to identify the most 
hazardous constituents and the drum will be manifested and removed from the laboratory 
under the new profile. 

 
8.2 Tier serves as ALSI’s primary consultant for waste removal.  All of the typical waste 

streams have been classified, sampled, and profiled by Tier.  Be sure to follow the 
guidance outlined in the procedure below so that waste is properly stored and disposed. 

 
8.3 Any questionable classification of waste shall be brought to the attention of the 

laboratory manager.  The laboratory manager will make the decision regarding how to 
classify the waste.  When additional consideration is required, Tier will be consulted. 

 
8.4 In some instances, it may be necessary to collect a sample from waste drums being 

removed from the site.  Samples cannot be collected from the solid drums because the 
waste cannot be mixed sufficiently to obtain a representative sample.  Therefore, samples 
can only be collected from the solvent waste drums.  It is advisable to collect 
approximately 50 mL of liquid from each drum.  The samples shall be archived for 
approximately one month and shall be analyzed as required in the event of a discrepancy 
between the manifest information and the actual drum contents.   

 
8.5 All drums and waste storage containers shall be inspected for integrity before placing any 

waste in said container.  Containers with questionable integrity (excessive rust, 
poor/warped lid, etc) shall not be used.   

 
8.6 All policies and procedures in the most current revision of the ALSI QA Plan shall be 

followed when performing this procedure.  
 

 
9 Sample Collection 
 

9.1 When a sample from a liquid drum is required, the following procedure shall be followed 
 

9.1.1 Carefully loosen the bunghole cap using the drum wrench. Allow the 
pressure and vapors to slowly escape before removing the cap completely.  
Avoid inhaling the vapors escaping from the drum.  Carefully insert the 
pipette below the liquid surface and pipette approximately 40 to 50 mL of 
sample into the sample container.  Secure the lid tightly on the container.   

 
9.1.2 Label the container with the sample identification, drum identification, 

date, time and your initials.  If necessary, mark an identification number 
on the drum with a grease pencil, such as “ALSICL01”.  Be sure the 
drums are uniquely identified and match the sample identification on the 
chain of custody.  The grease pencil markings will be on the drum until 
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ultimate, final disposal and will assist in identifying the drum at the 
treatment/disposal facility.    

 
 
10 Procedure  
 

Waste at ALSI have been categorized and characterized by Tier through on-site inspections and  
random sample collections. Generally, waste can be broken down into hazardous and non-
hazardous solids and liquids.  The following sections describe disposal procedure for waste 
encountered at ALSI. 

 
10.1 Non-Hazardous General Waste 

 
10.1.1 General waste accumulated throughout the laboratory is classified as non- 

hazardous waste and can be disposed of in the municipal trash containers.  
These wastes include, wrappers, packing, lunchroom waste, paper, used 
sample containers, used glassware, used personal protective equipment 
(PPE), and like items.  Be sure that all sample containers disposed do not 
contain sample remains.  PPE that may contain high levels of a hazardous 
material shall be segregated and the laboratory manager consulted for 
guidance. 

 
 
10.2 Non-Hazardous Solid Waste 

 
10.2.1 This category of waste has been profiled by Tier as “Waste filter paper 

and media (non-regulated), waste Approval #Q200000322A10.  This 
waste stream consists of organic prep laboratory generated waste such as 
sodium sulfate cakes, filter paper and miscellaneous prep waste.  This 
waste profile also includes the majority of used soil sample remains.  The 
following steps shall be followed when disposing of these wastes. 

 
10.2.2 Organic prep laboratory wastes are accumulated in satellite containers in 

the prep laboratory.  When the container is full, transfer its contents to the 
waste disposal room. Identify the drum labeled “solid waste” and transfer 
the waste into that drum.   

 
10.2.3 Soil samples are transferred to the waste disposal room by Sample 

Receiving. Soil samples are disposed of by removing the lid from the 
container, scraping the sample remains from the container, and 
transferring them to the “solid waste” drum.  The sample container lid and 
jar can be disposed of in the municipal trash.  Do not dispose of sludges in 
this drum.  The waste classified under this profile must not contain 
freestanding liquids.  Do not dump unopened containers or full containers 
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into these drums.  This creates a “container in a container” situation and 
hence is considered a mixed waste stream.   

 
10.2.4 If there is no drum present or drums are full, obtain an empty, open-top 

drum from the drum storage area.  Write on the drum lid with a grease 
pencil “solid waste”   

 
10.2.5 Replace the lid on the drum and ensure that the waste storage room is 

locked when you leave.   
 

 
10.3 Non-Hazardous Liquid Waste 

 
10.3.1 Aqueous wastes generated in the laboratory are broken down into two 

waste streams - sanitary wastewater and laboratory wastewater.  Since the 
ALSI facility is constructed to be a laboratory facility, the drains in the 
building have been constructed to separate sanitary waste from laboratory 
wastewater.  All of the sanitary waste liquids (toilets and kitchen/ break 
area) are plumbed directly into the sanitary sewer connection.  This waste 
liquid is not treated or controlled by ALSI.  All of the laboratory sinks in 
the work areas in the laboratory are directed to an on-site waste treatment 
room.  ALSI has a letter of agreement with the local wastewater treatment 
plant to discharge this waste stream into the sanitary sewer after pH 
adjustment to no lower than 6.0 and no higher than 9.0 pH units.  If the 
treatment plant experiences any difficulties with the treatment process, 
ALSI and the treatment plant will work together to implement the 
necessary controls in our laboratory wastewater discharge.  The laboratory 
manager and the maintenance staff at ALSI are responsible for the 
operation and maintenance of our treatment system.   

 
10.3.2 The vast majority of aqueous samples received in the laboratory are from 

drinking water sources, ground water wells, and wastewater discharges 
from industries.  Therefore, once these samples have been analyzed and it 
is time to dispose of them, they can be discharged to the treatment room  
without impacting our in-house treatment unit and the local treatment 
plant’s process.   The following procedure shall be used for disposing of 
waste aqueous samples. 

 
10.3.3 The sample receiving department is responsible for identifying aqueous 

sample remains for disposal.  Any aqueous sample that is a neat product, 
oil, sludge, or sample that has been analyzed and contains high levels of 
hazardous constituents shall be separated for disposal by one of the other 
methods outlined below.  If you are not sure how to handle a sample, 
contact the laboratory manager for guidance.   



Method: 19-Waste Disposal 
Revision: 1 
Date: November 2, 2006 

                                                                                    Page:              10 of 18 

 
This document is the property of Analytical Laboratory Services, Inc.  It may be used by the recipient only for the purpose for which it was transmitted.  It is submitted in confidence and it’s disclosure to you is 

not intended to constitute public disclosure or authorization for disclosure to other parties.  It may not be copied or communicated without the written consent of Analytical Laboratory Services, Inc.  
 

 
10.3.4 Once these samples have been identified, they shall be discharged directly 

into the tank in the treatment room.  
 

10.3.5 Begin by opening the sample bottle and slowly pour the contents into the 
tank.  Some samples have been preserved with acid and will exhibit low 
pH.  Use caution when handling these liquids. 

 
10.3.6 Continue until all aqueous samples have been discharged.   

 
10.3.7  Discard the sample bottle and lid in the municipal trash.      

 
 
10.4 PCB Waste 

 
10.4.1 This waste stream has been identified as “PCB Contaminated Oils”, 

Approval #WIP440581, and shall be handled with great care.  The waste 
storage area will contain open-top drums identified as PCB oils. 

 
10.4.2 PCB oils are those wastes that are oily and suspected of containing PCBs, 

samples sent to the laboratory specifically for PCB analysis that are 
known to contain high levels of PCBs from laboratory data, and GC 
laboratory generated PCB waste.   

 
10.4.3 The waste material is transferred directly to the drum without being 

opened.  This drum has been specifically profiled for this type of waste.   
 

10.4.4 Place a layer of kitty litter in the drum to adsorb any liquids in the event of 
container breakage. 

  
10.4.5  Secure the lid in place once disposal is completed. 

 
10.4.6 In the event that a new drum is needed, follow the guidance provided 

above to start a new drum.  Be sure to lock the waste storage room after 
you leave. 

 
 
10.5 Autosampler Vials 

 
10.5.1 ALSI and Tier have identified a waste stream commonly called 

“autosampler vials”.  This waste stream is comprised of unused sample 
extracts that remain from gas chromatography analysis and expired 
standard solutions. 
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10.5.2 Used autosampler vials are accumulated in satellite containers located 
throughout the chromatography laboratories.  After the sample is injected, 
the unused portion of the extract is transferred to the satellite container.   

 
10.5.3 When the satellite container is full, its contents are transferred to the open-

top drum located in the drum storage area labeled as “autosampler vials”.  
Carefully remove the container lid and avoid breathing vapors that escape 
from the container.   

 
10.5.4 Transfer the contents of the satellite container directly into the 

autosampler vial drum.   
 

10.5.5  Place a layer of kitty litter over the vials to adsorb any potential leakage.   
 

10.5.6  Secure the lid. 
 

10.5.7  If a new drum is required, follow the guidance above to start a new drum. 
 

 
10.6 Solvent Waste 

 
10.6.1 There are two type of solvent waste streams identified, chlorinated 

solvents, Methylene chloride waste, Approval #Q20000322A11, and non-
chlorinated solvents, Approval #Q20000322A08.  All liquid wastes are 
stored outside in the chemical cabinets.  It is not permissible to store liquid 
waste in the area designated for solid waste.  Inside the chemical cabinet, 
two drums will be present and marked as chlorinated and non-chlorinated 
waste.  Liquid wastes are stored in closed top drums with two bungholes.  
Do not use the open top style of drum.    

 
10.6.2 Solvent wastes are generated in several areas of the laboratory and are 

stored in safe areas throughout the laboratory in DOT approved 
containers.  Once sufficient quantities of waste solvents are generated, 
they are transferred to the outside storage area.   

 
10.6.3  When satellite containers require empting, contact the laboratory manager.   

   
10.6.4 The laboratory manager shall designate a staff member who is permitted 

to wear a respirator to transfer the solvents to the solvent waste storage 
area.   

 
10.6.5 While wearing a respirator, the waste solvent disposal designee shall 

carefully loosen the bunghole cap using the drum wrench.  Once the vapor 
pressure is reduced, the cap can be removed. 
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10.6.6 A grounding clip is attached to the container to be emptied, the receiving 

drum, and a ground.  This procedure reduces the chance of a static spark, 
which may result in the ignition of the solvent.    

 
10.6.7 Replace the drum cap tightly once all of the satellite containers have been 

emptied. 
 

10.6.8  The following general guidance is used when disposing of solvent waste.  
 

10.6.9 All chlorinated solvents, such as methylene chloride and freon, are 
transferred to the chlorinated solvent drum.  All non-chlorinated solvents, 
such as hexane, acetone, toluene, etc are transferred to the non-chlorinated 
drum.  The non-chlorinated drum can also be used to dispose of aqueous 
sample remains that are not suitable for conventional disposal.  These 
items include, sludge samples, oil samples, paint, inks, etc.  As always, if 
there is any question regarding the fate of a material, contact the 
laboratory manager. 

 
 
10.7 Miscellaneous Items and Neat Chemicals and Reagents   

 
10.7.1 From time to time there will be items that require special handling.  These 

items include but are not limited to mercury waste, such as broken 
thermometers, expired pure chemicals, neat reagents, and material 
specifically received as hazardous materials.  When these items are 
identified for discard, the laboratory manger shall be contacted.  The 
laboratory manager shall contact Tier for advice and disposal information.   

 These materials will be lab packed and disposed of by Tier in a 
responsible manner. 

 
 

10.8 Waste Removal 
 

10.8.1 Once a sufficient amount of waste has been accumulated, Tier is contacted 
by the laboratory manager to schedule a waste pick-up.   Waste is 
removed from ALSI’s laboratory facility approximately every 90 days.  
The numbers and types of drums to be removed are relayed to Tier. 

 
10.8.2 When Tier arrives to pick-up waste, the laboratory manager shall be 

contacted.   
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10.8.3 Tier and the laboratory manger will conduct an inspection of all containers 
that will be removed.  The containers are inspected for leakage and 
premature ware.   

 
10.8.4 All drum lids are secured in place and each drum is labeled by Tier.  Each 

drum label contains the generator information, address, phone number, 
EPA generator ID number, the waste manifest number, approval number, 
and a description of the waste.  Tier is responsible for generating the 
labels and supplying them to ALSI.   

 
10.8.5 If necessary, the drums are placarded with hazard information.  Tier is 

responsible for applying the necessary labels to each drum.   
 

10.8.6 If solvent wastes are being removed, it is recommended that a sample be 
collected.  Follow the guidance provided in the sample collection section 
of this SOP. 

 
10.8.7 Tier is responsible for marking the drum lid with relevant manifest 

information using a grease pencil.  Be sure each drum has been properly 
marked with the necessary information.   

 
10.8.8 As the drums are loaded onto the truck, Tier and the ALSI will begin 

working on the hazardous waste manifest.  Tier is responsible for 
preparing the manifest.  All waste removed from ALSI must be 
documented on a manifest. The following shall be completed and 
reviewed on the manifest: 

  
10.8.9  List the number and type of containers being removed. 

 
10.8.10  Estimate the total weight of the containers and record this weight on the 

waste manifest. 
                                                                                                                                                 
10.8.11 Check that the identification of the containers being removed matches that 

of the manifest. 
 

10.8.12 Double check the number of drums being removed against the quantity 
listed on the manifest.   

 
10.8.13 Be sure that the truck driver and Tier are in agreement with all items listed 

on the manifest. 
   

10.8.14 Once the manifest is completed, the laboratory manger will sign the 
manifest on behalf of ALSI.  The transporter also needs to sign the waste 
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manifest.  No other person is designated to sign the manifest unless 
specifically designated by the laboratory manager.     

 
10.8.15 The laboratory manager will receive a copy of the manifest. 

 
10.8.16 Tier shall take the remaining copies to be forwarded to the state, and the 

disposal facilities. 
 

10.8.17 Secure the waste storage areas and label new drums to begin the next 
accumulation cycle.  Secure and lock the outside storage cabinet.  

 
11 Documentation and Record Keeping 
 

11.1 Tier will be responsible for forwarding a copy of the manifest to the state for their 
records. 

 
11.2 Copies of the manifest and land ban documents (if required) are maintained by the 

laboratory manager. 
 

11.3 Shortly after a disposal event occurs, the disposal facility will send a copy of the manifest 
indicating the acceptance of the material.  This information is filed and maintained by the 
laboratory manager.   

 
11.4 After the material has been accepted, the sample collected from the solvent drums can be 

disposed.  If a discrepancy exists, the laboratory manager at his discretion will have the 
samples analyzed as required.   

 
11.5 Any conflicts or rejection of waste due to the material being off the profile specifications                       

will be worked out with the assistance of Tier. 
 
12 Calculations 

 
12.1  Not applicable. 
 

13 Reporting Results 
 

13.1 Not applicable. 
 
14 Pollution Prevention  

 
14.1 Not applicable. 
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15 Definitions 
 

15.1 Not applicable. 
 
16 Troubleshooting 

 
16.1 Not applicable. 
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SOP Change History Summary 

 
Section # Section   Reason for Change 
 
Revision 1: 11/02/2006 
 
1.5  Scope and Application Added project requirements criteria statement 
 
2.1  Summary of Method  Revised “liquid” to read “solvent” 
 
4.2 Safety    Added MSDS availability 
 
4.4  Safety    Added appropriate PPE 
 
5  Apparatus and Materials Added additional vendor information 

throughout; removed specifics on grease pencils 
and sampling equipment  

                                                    
5.3, 5.4 Apparatus and Materials Replaced “manager” with “SAIC” for obtaining 
     additional drums       
 
5.5 Apparatus and Materials Added requirement for OSHA guideline training 
 
8.6 Quality Control  Added reference to QA Plan 
 
9.1 Sample Collection  Removed requirement for Tier personnel to be    
     present at sampling      
 
10.2.2 Procedure   Added detailing for transferring solid waste 
 
10.2.3 Procedure   Deleted reference to sample receiving  
     performing transfer of samples 
 
10.3.2, 10.3.4, 10.3.5, 10.3.6 
 Procedure   Revised discharge location from “any laboratory 

    sink” to “the treatment room”               
 
10.4 Procedure   Revisions made throughout section on disposal  
     of PCB waste 
 
12-16 Calculations, Reporting Results, Pollution Prevention, Definitions, Troubleshooting, 

SOP Change History Summary 
         Added all sections for site-wide SOP conformance                   
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SOP Concurrence Form 

for the Distribution and Revision of Standard Operating Procedures 
 

I have read, understood, and concurred with the Standard Operating Procedure (SOP) 
described above and will perform this procedure as it is written in the SOP. 
 
 
                 Print Name    Signature          Date 
 
___________________________ ____________________________    _________ 

 
___________________________ ____________________________  __________ 

 
___________________________ ____________________________  __________ 

 
___________________________ ____________________________    _________ 

 
___________________________ ____________________________  __________ 

 
___________________________ ____________________________  __________ 

 
___________________________ ____________________________    _________ 

 
___________________________ ____________________________   _________ 

 
___________________________ ____________________________    _________ 

 
___________________________ ____________________________    _________ 
 
___________________________      ____________________________   _________ 
 
___________________________      ____________________________   _________ 
 
___________________________      ____________________________   _________ 
 
___________________________      ____________________________   _________ 
 
___________________________      ____________________________   _________ 
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SOP Concurrence Form 
for the Distribution and Revision of Standard Operating Procedures 

 
I have read, understood, and concurred with the Standard Operating Procedure (SOP) 
described above and will perform this procedure as it is written in the SOP. 
 
 
                 Print Name    Signature          Date 
___________________________ ____________________________    _________ 

 
___________________________ ____________________________  __________ 

 
___________________________ ____________________________  __________ 

 
___________________________ ____________________________    _________ 

 
___________________________ ____________________________  __________ 

 
___________________________ ____________________________  __________ 

 
___________________________ ____________________________    _________ 

 
___________________________ ____________________________   _________ 

 
___________________________ ____________________________    _________ 

 
___________________________ ____________________________    _________ 

 
___________________________ ____________________________  __________ 

 
___________________________ ____________________________  __________ 

 
___________________________ ____________________________    _________ 

 
___________________________ ____________________________  __________ 

 
___________________________ ____________________________  __________ 
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1 Scope and Application  
 

1.1 The purpose of this Standard Operating Procedure (SOP) is to demonstrate the 
procedures for receiving and handling of all samples coming into the laboratory. 

 
1.2 This document states the laboratory’s policies and procedures established in order 

to meet the requirements of all certifications/accreditations currently held by the 
laboratory, including the most current NELAC standards. 

 
1.3 Individual project requirements may override criteria listed in this SOP. 
 

2 Summary of Method  
 

2.1 Samples are received from a variety of sources including ALSI field services 
personnel, walk-in clients, client’s field personnel, and shipping carriers.  Upon 
receipt of samples, sample receiving personnel complete the appropriate 
documentation.  Sample receiving personnel also check for any non-
conformances regarding the condition of the samples upon receipt.  

 
3 Interferences  
 

3.1 Not applicable. 
 

4 Safety 
 

4.1 ALSI maintains material safety data sheets (MSDS) on all chemicals used in this 
procedure.  ALSI recommends that all individuals performing this SOP 
familiarize themselves with the MSDSs associated with the procedure prior to 
SOP performance.  MSDS are available to all staff and are located in hard copy in 
the QA reference library and electronically on the ALSI server in the MSDS 
folder. 

 
4.2 Incoming samples may contain a variety of unknown and potentially serious 

safety hazards associated with both the samples themselves and the preservatives 
added to them and as such, shall be treated with the utmost caution.  

 
4.3 The minimum personal protective equipment requirements are safety glasses, a 

fully buttoned lab coat, and chemical resistant gloves.  
 
4.4 Incoming coolers will be opened in or next to a ventilation hood when sample 

conditions or accompanying information dictate. 
 

______________________________________________________________________________ 
This document is the property of Analytical Laboratory Services, Inc.  It may be used by the recipient only for the purpose for which it was transmitted.  It is submitted in confidence and its 

disclosure to you is not intended to constitute public disclosure or authorization for disclosure to other parties.  It may not be copied or communicated without the written consent of Analytical 
Laboratory Services, Inc. 



Method:   19-Rec/Han 
Revision:  12 
Date:   January 29, 2008 
Page:   5 of 34 

______________________________________________________________________________ 
This document is the property of Analytical Laboratory Services, Inc.  It may be used by the recipient only for the purpose for which it was transmitted.  It is submitted in confidence and its 

disclosure to you is not intended to constitute public disclosure or authorization for disclosure to other parties.  It may not be copied or communicated without the written consent of Analytical 
Laboratory Services, Inc. 

5 Apparatus and Materials  
 
5.1 pH paper (1-6 range), purchased from VWR catalog #66777-027, or equivalent 
 
5.2 pH paper (9-14 range), purchased from VWR catalog #34175-499, or equivalent.  
 
5.3 5-3/4" Pasteur pipettes, purchased from VWR catalog #14672-200, or equivalent. 
 
5.4 Potassium iodide starch paper purchased from VWR catalog #60799-008, or 

equivalent. 
 
5.5 Total chlorine paper, purchased from Fisher Scientific catalog #3108T34, or 

equivalent. 
 

5.6 Thermometers, capable of measuring to 1°C in the range which includes -10°C to 
40°C, purchased from VWR catalog #61222-504, or equivalent.   

 
5.7 Calibrated infrared temperature gun, capable of measuring to 1°C; HB Infrared 

Thermometer 900LS, purchased from VWR, or equivalent.  
 
5.8 Refrigerators.  Each refrigerator used for storage of samples is maintained above 

the freezing point of water up to 6ºC.  Temperatures are monitored 7 days a week 
and are recorded in the temperature logbook after the correction factor is applied. 
The refrigerators include:  

 
5.8.1 Walk-in Refrigerator by AmeriKooler, Inc. with a Winland Electronics, 

Inc. temperature alarm located on upper level. 
 
5.8.2 Walk-in Refrigerator by Bally, Serial #DX9101996-01 located on lower 

level. 
 

5.8.3 Walk-in Refrigerator by Harford, Model DL3676W487-V located on 
upper level 

 
5.8.4 Refrigerator #7 - Gibson Market Master located in the GC lab. 
 
5.8.5 Refrigerator #10 - Gibson Market Master located in the GCMS lab. 

 
5.8.6 Refrigerator #18 – Admiral.  (Used for microbiology samples only.)  
 
5.8.7 Refrigerator #26 – Kenmore located in the GC/MS lab. 
 
5.8.8 Refrigerator #27 – General Electric.  (Used for holding volatile samples in 
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Sample Receiving before distribution to departments.) 
 
6 Reagents  

 
6.1 Not Applicable. 

 
7 Instrument Calibration  
 

7.1 Not Applicable. 
 

8 Quality Control  
 
 8.1 All policies and procedures in the most current revision of the ALSI QA Plan 

shall be followed when performing this procedure. 
 

8.2 It is the responsibility of Sample Receiving personnel to check for and document 
any non-conformances regarding the condition of the samples upon receipt. These 
non-conformances may include but not be limited to, incorrect containers, 
preservatives, or packaging, unacceptable sample temperatures, expired holding 
times, and incomplete or inaccurate documentation. These non-conformances 
shall be recorded on the COC and communicated to the appropriate customer 
Service Representative so that the client can be notified, or the client may be 
contacted directly by receiving personnel.  Inform Customer Services of any such 
communications.  Any non-conformances associated with sample preservation 
shall also be recorded in the sample preservation logbook (Appendix A). 

 
8.3 ALSI reserves the right to reject a sample upon receipt in the laboratory if any of 

the following conditions occur: 
 

8.3.1 The sample is not properly identified on the sample label and/or the 
Chain-of-custody form. 

 
8.3.2 The sample has exceeded the holding time for the requested analysis. 
 
8.3.3 The incorrect preservative was used during sample collection. 
 
8.3.4 Incorrect sampling protocols were used during sampling. 
 
8.3.5 Improper sample container was used. 
 
8.3.6 Insufficient sample is present to perform the requested analysis. 
 
8.3.7 Improper storage or transport of sample has occurred prior to receipt. 

______________________________________________________________________________ 
This document is the property of Analytical Laboratory Services, Inc.  It may be used by the recipient only for the purpose for which it was transmitted.  It is submitted in confidence and its 

disclosure to you is not intended to constitute public disclosure or authorization for disclosure to other parties.  It may not be copied or communicated without the written consent of Analytical 
Laboratory Services, Inc. 



Method:   19-Rec/Han 
Revision:  12 
Date:   January 29, 2008 
Page:   7 of 34 

 
8.3.8 Excessive amount of sample has been collected or other conditions exist 

which would make disposal difficult. 
 
8.3.9 Excessive air bubbles are present in samples requiring zero headspace. 

 
 8.4 An Initial Demonstration of Capability shall be documented as follows: 
   

8.4.1 Completion of the “New Employee Orientation: Sample Receiving 
Training Checklist: Checking Sample Preservatives.” See Appendix F. 

 
8.4.2 Completion of the “New Employee Orientation: Sample Receiving 

Training Checklist: Measuring Cooler Temperatures.” See Appendix F. 
 

8.4.3 Completion of the “New Employee Orientation: Sample Receiving 
Training Checklist: Receiving Samples.” See Appendix F. 

 
8.4.4 Reading, understanding and acceptance of the contents of this SOP shall 

be documented through the signing of the 19-Rec/Han Concurrence form. 
 

8.4.5 Corrective action for DOC failure: 
 

8.4.5.1 Repeat training shall be performed until all forms are successfully 
completed. 

 
8.4.5.2 It shall be at the discretion of supervisory staff and management 

to determine at what point repeat training is no longer applicable 
and reassignment or company termination is appropriate. 

 
 8.5 Ongoing proficiency on an annual basis, as specified in the QA Plan, Technical 

Training, does not apply to this procedure. 
 
9 Sample Collection, Preservation and Handling 
 

9.1 Not applicable. 
 

10 Procedure  
 

10.1 The Sample Receiving area is staffed Monday through Friday from 08:00 to 
22:00. Samples are received from a variety of sources including ALSI field 
services personnel, walk-in clients, client’s field personnel, and shipping carriers. 

 
10.1.1 Samples received from a carrier (Fed-Ex, UPS, etc.) shall be accepted 
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through a signature by a laboratory employee upon receipt at the facility 
and taken to the Sample Receiving area.   

 
10.1.2 ALSI field personnel shall deliver all samples to the Sample Receiving 

area. 
 

10.1.3 Walk-in clients and other client’s field personnel shall be directed to the 
Sample Receiving area to deliver their samples. 

  
10.2 All samples shall be accompanied by a Chain of Custody (Appendix C). All 

information required in the gray shaded area of the ALSI Chain shall be filled in 
by the client/sampler. If the sample is accompanied by a Chain of Custody from 
another source, the following information shall be included: client information 
(name, address, contact person, and phone number), sample(s) description, 
date/time sampled, analyses requested, date/time results required, PWSID 
information (if applicable), and any special deliverable or handling instructions (if 
applicable). The Chain of Custody shall also be signed by each individual having 
possession of the samples since collection (both when they receive the sample and 
when they relinquish it). A representative of the sample receiving department 
shall sign the Chain of Custody when the samples are received at the laboratory. 
If a walk-in customer does not have a Chain of Custody, one must be completed 
before samples will be accepted. 

 
10.2.1 If a Chain of Custody references microbiological samples that require 

immediate attention due to holding time restrictions, the Chain of Custody 
may also be signed by a representative of the microbiology department.  In 
signing the Chain of Custody, the representative from the microbiology 
department shall follow the same procedures as sample receiving 
personnel.  

 
10.3 The condition of the samples at the time of receipt must be documented. 

 
10.3.1 If the sample is from an EPA project, a DC-1 form (Appendix D) must be 

completed to document the condition of the samples at the time of receipt. 
 

10.3.2 If the sample is from the EPA Cincinnati UCMR2 project, an ALSI EPA 
UCMR2 Sample Receipt Checklist (Appendix E) must be completed. 

  
10.3.3 Any other checklist or cooler receipt form provided by a client must be 

completed in its entirety. 
 

10.3.4 The condition of all other samples at the time of receipt shall be 
documented in the receipt information section of the ALSI Chain of 
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Custody. If the Chain of Custody is from another source other than ALSI, 
a receipt information label shall be affixed to the Chain to record this 
information. 

 
10.3.5 If the project requires an internal Chain of Custody, this procedure must 

be initiated by the Sample Receiving Department at login.  Refer to the 
Legal Chain of Custody SOP (99-LCOC) for details.  

 
10.3.6 The appropriate customer service representative shall be notified of non-

conformances so that the client can be contacted and a decision made 
whether to run the sample as received or to resample.  If required, sample 
receiving personnel can also make attempts to contact the client with any 
question or non-conformance.  All information provided by the client shall 
be documented on the COC.  Notify the appropriate customer service 
representative of all communication with the client.    

 
10.4 The temperature of the cooler/container must be taken at the time of receipt. 
  

10.4.1 If a temperature blank is provided with the cooler, a calibrated 
thermometer shall be used to determine the cooler temperature. The 
correction factor shall be applied to the measurement and the corrected 
temperature along with the thermometer ID shall be recorded on the Chain 
of Custody in the receipt information section. 

 
10.4.2 If a temperature blank is not provided, the temperature of the sample is 

taken with a calibrated IR gun held no more than one inch away from the 
sample bottle or temperature blank.  The reading must be taken directly 
through the side of the bottle. It shall not be taken through the lid or 
through any label, etc., adhered to the bottle. The correction factor shall be 
applied to the measurement and the corrected temperature along with the 
thermometer ID shall be recorded on the Chain of Custody in the receipt 
information section.  

 
 10.4.3 If this protocol is not feasible, a small amount of sample shall be decanted 

from a non-volatile bottle and a calibrated thermometer shall be used to 
read the temperature of the sample as discussed in Section 10.4.1. 

 
10.4.4 If the temperature reading does not fall within the acceptable range (above 

the freezing point of water up to 6ºC), multiple readings shall be taken 
using at least two other bottles contained in the same cooler to insure that 
a representative reading has been obtained. All readings shall then be 
recorded along with the identification of the bottles from which they were 
taken. 

______________________________________________________________________________ 
This document is the property of Analytical Laboratory Services, Inc.  It may be used by the recipient only for the purpose for which it was transmitted.  It is submitted in confidence and its 

disclosure to you is not intended to constitute public disclosure or authorization for disclosure to other parties.  It may not be copied or communicated without the written consent of Analytical 
Laboratory Services, Inc. 



Method:   19-Rec/Han 
Revision:  12 
Date:   January 29, 2008 
Page:   10 of 34 

 
10.4.5 Samples that are hand delivered to the laboratory on the same day that 

they are collected may not meet these criteria. In these cases, the samples 
shall be considered acceptable if there is evidence that the chilling process 
has begun such as arrival on ice. 

 
10.4.6 All samples shall be observed for receipt on ice. The observation shall be 

documented by checking the appropriate Y/N box in the receipt 
information section of the Chain of Custody. The individual noting this 
fact shall also initial the corresponding line. 
 

10.4.7 Samples shall remain on ice or be transferred to an appropriate refrigerator 
until processing. Microbiological samples shall be stored in Refrigerator 
18 and volatile samples shall be stored in Refrigerator 27 to prevent 
contamination until transport to the appropriate departments. 

   
10.5 All samples shall be checked for custody seals. The presence of custody seals 

shall be noted on the Chain of Custody by checking the appropriate Y/N box in 
the receipt information section of the Chain and initialing the corresponding line. 
If custody seals are present, the presence or absence of tampering shall be 
documented by checking the appropriate Y/N box in the receipt information 
section of the Chain. Details involving any tampering with custody seals shall be 
noted in the sample/COC comments section of the Chain. 

 
10.6 All samples shall be checked for breakage/leakage. The presence or absence of 

damage shall be noted by checking the appropriate Y/N box under “Cont. in Good 
Cond.” in the receipt information section of the Chain. Details involving any 
breakage shall be noted in the sample/COC comments section of the Chain. 

 
10.7 All samples shall be checked to insure that the information on the Chain of 

Custody agrees with the information on the container labels. This information 
would include sample descriptions, date/time sampled, sampler ID, and analyses 
requested. Whether or not the Chain of Custody and labels agree shall be 
documented by checking the appropriate Y/N box in the receipt information 
section of the Chain. Any discrepancies between the Chain and labels shall be 
specifically mentioned in the sample/COC comments section of the Chain. 

 
10.8 All samples shall be checked to insure that the containers received are appropriate 

for the analyses requested and that a sufficient sample volume has been provided. 
This information shall be documented by checking the appropriate Y/N boxes 
under “Correct Containers” and “Correct Sample Volumes” in the receipt 
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information section of the Chain. Any non-conformances shall be specifically 
mentioned in the sample/COC comments section of the Chain. 

 
10.9 Samples contained in a septa-sealed container to be analyzed for volatile analytes, 

shall be checked for the appearance of headspace.  Headspace is the appearance 
of air in a septum-lined container.  A pea sized amount of air or smaller is 
allowable. Whether or not headspace is present shall be noted by checking the 
appropriate Y/N box in the receipt information section of the Chain. Any non-
conformances shall be specifically mentioned in the sample/COC comments 
section of the Chain. 

 
All volatile samples shall be held in the Sample Receiving refrigerator designated 
for VOC only (Refrigerator 27) and protected from contamination until the COC 
is entered into the LIMS system and the identifying labels are attached to each 
vial.   The samples will then be transported to the VOC refrigerators in the 
organics lab for analysis. 
 

10.10  The pH of all acid or caustic preserved bottles (with the exception of volatile 
containers) shall be taken using the pH paper listed in Section 5.  Bottles shall be 
preserved according to the SOP 19-BOTTLE.  See the most recent revision of the 
QA Manual, Appendix B, for a list of analyses that require pH testing.  

 
10.10.1 The pH of the samples is measured by inserting a 5-3/4" Pasteur 

pipette into the sample.  After the pipette is drawn out, a drop of the 
sample is placed on the pH paper.  The pH is read using the color 
charts on each package of the pH strips.  If the pH falls within the 
correct range, it is recorded on the lid of the sample container using a 
permanent waterproof marker and in the sample preservation log (see 
Appendix A).  

 
10.10.2 If the pH is not within the acceptable range, the pH is adjusted by 

adding the appropriate preservative (refer to SOP 19-BOTTLE).  The 
initial pH, the amount of preservative added, and the final pH are 
recorded on the lid of the sample container using a permanent 
waterproof marker and in the sample preservation log. 

 
10.10.3 For samples requiring DoD certification, a small amount of sample 

shall be poured out of each bottle (excluding volatile samples) to 
check for the appropriate pH. 

 
10.10.4     The following information must be recorded in the sample preservation 

log: the sample number, date received, initial pH, and the initials of 
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the person taking the pH. In cases when the pH was adjusted, the 
amount of preservative added and the final pH are also recorded along 
with the lot of the preservative added.  The log is generated in a 
Microsoft Excel spreadsheet that is protected against making any 
changes to the posted results.  Each bottle is scanned using a Symbol 
Pocket PC with Pocket Excel installed. 

   
10.10.5    Whether or not samples are preserved properly shall be documented by 

checking the appropriate Y/N box in the receipt information section of 
the Chain. Any non-conformances shall be specifically mentioned in 
the sample/COC comments section of the Chain. 

 
10.10.6 If a metals bottle was acidified upon receipt at the laboratory, an 

orange sticker shall be placed on the bottle lid with the date and time 
of preservation, and shall be noted in the preservation log.  The Metals 
Dept. shall verify the pH prior to use.  NOTE:  If the sample is to be 
analyzed for mercury, a corrective action report must be filled out. 

 
10.11 All samples received must be checked for holding times.  
 

10.11.1 Particular attention shall be given to any microbiological samples 
received, especially fecal coliforms which have a holding time of 6 
hours for wastewater samples and frequently arrive at the laboratory 
with little time remaining prior to expiration. A representative of the 
microbiology department shall be notified immediately upon the 
arrival of these samples.  

 
10.11.2 The presence of any other short holding time tests (less than 48 hours) 

that require immediate attention shall also be noted. If any short 
holding time tests require attention, the appropriate analytical 
department shall be notified. A list of holding times is maintained in 
the most recent revision of the QA Manual, Appendix B. 

 
10.11.3 Particular attention shall also be given to soil samples that require any 

type of volatile analysis (8260, 8021, GRO, etc.). If these samples are 
received as encores or in soil jars they must be extracted within 48 
hours of collection. Pre-weigh vials do not need any special treatment. 
The procedure for processing encores and soil jars is detailed in 
Appendix G. 

 
10.11.4 Any samples received more than five days after the time of collection 

shall be evaluated for all holding times. Some extractions and wet 
chemistry procedure have 7 day holding times and while these would 
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not normally be considered “short holds”, they may be in jeopardy due 
to the excessive time elapsed between sampling and receipt. Analytical 
departments shall be notified of any such samples. Customer service 
personnel or a laboratory manager shall be consulted if a holding time 
is in question. 

 
10.11.5 For any samples received at the laboratory with analyses that are 

already past hold at the time of receipt, the Chain of Custody shall be 
stamped with the red “EXPIRED” stamp and the expired tests noted in 
the stamp’s box area.    

 
10.12 The chlorine content shall be checked for samples requiring sodium thiosulfate or 

sodium sulfite as a preservative or samples requesting cyanide.  See the most 
recent revision of the ALSI QA Manual, Appendix B, for a list of analyses that 
require sodium thiosulfate or sodium sulfite as a preservative.  

 
 10.12.1 In order to verify that the preservative has been added, the samples 

are tested for the absence of chlorine by inserting a 5-3/4" Pasteur 
pipette into the sample and placing a drop on KI paper for non 
drinking water samples. For drinking water samples, the residual 
chlorine is verified by using the total chlorine paper.  If a color 
change to blue or violet is indicated, the chlorine in the sample 
shall be neutralized (see SOP 19-BOTTLE). 

  
10.12.2 The presence/absence of chlorine must be documented in the 

sample preservation logbook file. Whether or not samples are 
preserved properly shall be documented on the Chain of Custody 
by checking the appropriate Y/N box in the receipt information 
section of the Chain and initialing the corresponding line. Any 
non-conformances shall be specifically mentioned in the 
sample/COC comments section of the Chain. 

  
10.13 The turbidity of drinking water samples for metals analysis shall be determined 

by the Metals or Wet Chemistry department prior to analysis. 
 
10.14 At this time, the samples are entered into the Horizon LIMS.  See SOP for COC 

Entry (19-COC). 
 

10.15 Labels generated by the Horizon LIMS are then affixed to the bottles and the 
bottles are stored as follows: 

 
10.15.1 Volatile aqueous samples for GC are stored in Refrigerator #26 and #29 
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located in the GC lab. Samples known to contain a high concentration of 
volatiles shall not be stored in this area.  (Depending upon the matrix, 
high-concentration volatiles are often stored in the oil cabinet in Sample 
Receiving, or if requiring refrigeration, may be stored in the GCMS Soil 
Refrigerator #10.) 

 
10.15.2 Volatile aqueous samples for GC/MS are stored in Refrigerators #26 and 

29 located in the GC/MS lab. Samples known to contain a high 
concentration of volatiles shall not be stored in this area. (Depending 
upon the matrix, high-concentration volatiles are often stored in the oil 
cabinet in Sample Receiving, or if requiring refrigeration, may be stored 
in the GCMS Soil Refrigerator #10.) 

 
10.15.3   Metals samples are stored in numerical order on shelves in the Inorganic 

Prep Lab excluding drinking water metals samples.  Drinking water 
metals samples that do not require a digestion are stored in the Metals 
lab.  Dissolved metals are stored in the Metals Department. 

 
10.15.4 Total Organic Carbon and Total Organic Halogen samples are stored in 

the walk-in refrigerator on the lower level. 
 
10.15.5   Samples requiring any sort of organic extractions are stored on the right 

side of the Harford walk-in refrigerator located on the upper level. 
  
10.15.6 All other liquid samples not mentioned are stored in the sample 

receiving and lower level walk-in refrigerators in numerical order. 
 

10.15.7 Solid samples are stored on the left side of the Harford walk-in 
refrigerator on the upper level. 

 
10.15.8 Solid volatile samples and petroleum samples are stored in either GC or 

GCMS, wherever the testing is done.   
 

10.15.9 A very limited number of samples do not require refrigeration.  These 
are often associated with atypical analysis.  Approval from a department 
supervisor is required to store samples without refrigeration. 

 
10.15.10 Samples with special storage considerations like solvents or free product 

are stored in the oil cabinet. 
 

10.16 All samples are stored at least two (2) weeks following the completion of the last 
analysis on the lab report with the exception of VOA vials and microbiology 
samples.  Samples requiring special storage considerations are handled project by 
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project by the appropriate customer service representative.  Samples requiring 
DoD certification must be stored for 60 days. 

 
10.17 Samples received over the weekend and during off-peak hours shall be handled in 

the manner outlined in Appendix B. 
 

11 Calculations 

11.1 Not applicable 

12 Reporting Results 

 12.1 Not applicable 

13 Waste Disposal 

13.1 Refer to ALSI SOP 19-Waste Disposal. 
 
14 Pollution Prevention 

14.1 Pollution prevention encompasses any technique that reduces or eliminates the 
quantity or toxicity of waste at the point of generation.  Numerous opportunities 
for pollution prevention exist in laboratory operations.  Management shall 
consider pollution prevention a high priority.  Extended storage of unused 
chemicals increases the risk of accidents.  The laboratory shall consider smaller 
quantity purchases which will result in fewer unused chemicals being stored and 
reduce the potential for exposure by employees.  ALSI tracks chemicals when 
received by recording their receipt in a traceable logbook.  Each chemical is then 
labeled according to required procedures and stored in assigned locations for 
proper laboratory use. 

 
15       Definitions 
 

15.1   Refer to ALSI QA Plan under Laboratory Quality Control Checks for 
general definitions. 

 
16 Troubleshooting 
  
 16.1 Refer to maintenance logs and instrument manuals for guidance in 

troubleshooting specific problems related to the instrumentation used in 
this method. 
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Appendix A 
Preservation Log available on the ALSI Network 

 

______________________________________________________________________________ 
This document is the property of Analytical Laboratory Services, Inc.  It may be used by the recipient only for the purpose for which it was transmitted.  It is submitted in confidence and its disclosure to you 

is not intended to constitute public disclosure or authorization for disclosure to other parties.  It may not be copied or communicated without the written consent of Analytical Laboratory Services, Inc. 



Method:   19-Rec/Han 
Revision:  12 
Date:   January 29, 2008 
Page:   17 of 34 

Appendix B 
The following steps can be followed for samples received after hours and on weekends: 

1. Sign the Chain of Custody (COC) in the “received by” section on the bottom of the COC form 
only after inspecting samples to ensure that all information on the COC matches the samples 
being submitted for client submission.   

 
2. Tear off the gold copy of the COC (last page), and give it to the client submitting the sample. 
 
3. Check the analyses required for the samples received on the COC for any analyses on the 

following list which require short holding times (HT).  If any of these tests are required and 
there are no trained personnel available to complete the analysis within the holding time, 
contact the supervisor of the department that performs the analysis.  If the supervisor cannot be 
reached, contact the Laboratory Manager or appropriate Customer Service Representative.  

 
Analyze Immediately  24 Hour HT    48 Hour HT 
Chlorine Demand  Hexavalent Chromium                        BOD/CBOD   

 Turbidity                                 Total Coliform   (30 hr)                      Nitrate 
Residual Chlorine       Nitrite 
Total Chlorine               Orthophosphate 
Odor         MBAS 
Dissolved Oxygen       Osmotic Pressure  
pH         Color  
Sulfite         Settleable Solids 
Fecal Coliform (6hr)                                                                           UV254 
         Encore Extraction 

 
4. Check the temperature of the samples as specified in Section 10.4 
 
5. Place samples and COC form together in the lower level walk-in. 
 
6. Leave an E-mail message for the appropriate Customer Service Representative letting them 

know what was received, and what actions were taken. 
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Appendix D 
DC-1 Form 
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Appendix E 
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Appendix F 
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           Appendix G 
 
 

 
Receipt of Soil Volatile Samples in Encores or Soil Jars 

 
 

Volatile soil samples received in soil jars or encores must be extracted into sodium 
bisulfate and/or methanol vials within 48 hours from the time of collection. 
Samples received with little time remaining prior to expiration require immediate 
attention. Proceed as follows: 
   
1) When these types of samples are received, check the sample containers against 

the COC. Following procedure, note any discrepancies on the COC. 
 
2) Log the samples into Horizon. 

 
3) Initiate the ALSI Encore Internal COC Logbook. Even if the samples cannot 

be logged into Horizon for any reason, continue with this step. In such a case, 
use the sample description in lieu of a Horizon sample number. 

 
4) Transfer the samples to the GC/MS laboratory along with a copy of the COC.  

 
NOTE: Samples must be delivered to an actual person who 
acknowledges receipt of the samples by initialing the Encore Internal 
COC Logbook. The samples cannot be left on a counter or placed in 
the refrigerator without documented receipt. If an individual qualified 
to extract encores is not available, refer to the GC/MS phone list 
located in sample receiving and contact an individual to come in and 
perform the extractions.  
 

5) Complete the Encore Internal COC Logbook. (See Appendix H) 
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Appendix H 
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SOP Change Summary 
 

Section No.  Section     Reason for Change 
 

Revision 7: 
 
5.9   Apparatus and Materials   Correction to current SOP 
 
6.0   Reagents     Correction to current SOP 
 
10.2.8   Procedure     A2LA Audit Response 
 
10.6-10.7  Procedure     Horizon LIMS  Implementation 
 
Revision 8: 
 
10.2.4   Procedure     New Jersey DEP audit  response 
 
Revision 9: 
 
2   Summary of Method    DoD audit response 5/13/05 
 
4   Safety      DoD audit response 5/13/05 
 
5   Apparatus and Materials    DoD audit response 5/13/05 
 
6   Reagents     DoD audit response 5/13/05 
 
7   Instrument Calibrations   DoD audit response 5/13/05 
 
8   Quality Control    DoD audit response 5/13/05 
 
10   Procedure     DoD audit response 5/13/05 
 
Appendix C  Sample Collection, Containers & Preservation 
   For Organic Contaminants   DoD audit response 5/13/05 
 
Appendix D  ALSI Chain of Custody   DoD audit response 5/13/05 
 
 
Appendix E DC-2 Data Package Inventory Checklist DoD audit response 5/13/05 
 

SOP Change Summary (continued) 
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Section No. Section  Reason for Change 

Revision 10: 10/06/2006 

Revised refrigeration temperatures to read “…above the freezing point of water up to 6ºC…” to reflect 
NELAC verbiage. 
 
1.3  Scope and Application  
     Added use of project specific criteria 
 
4.1  Safety   Added statement about maintaining MSDS 

6.4.1, 6.4.2 Reagents  Revised volume of dispenser tops from 1 mL to 2 mL;                
   revised number of squirts to accommodate new dispenser            
   volume 

 
6.4.3.3  Reagents  Revised volume added to TOC bottle 
 
8.1  Quality Control Added verbiage indicating that the SOP falls under the QA  
      Plan umbrella 
 
8.4, 8.5 Quality Control Added initial DOC and statement about ongoing                   

   proficiency 
 
10.10.4 Procedure  Removed recording of tests required in sample preservation  

   logbook; added generation of logbook in a Microsoft Excel  
   spreadsheet 

 
11  Calculations  Added section 
 
12  Reporting Results Added section 
 
16  Troubleshooting Added section 
 
Removed Appendix duplicating QA Plan Appendix B, Container, Preservation, Storage and Holding 
Times 
C  Appendix  Updated COC to current form 
 
E  Appendix  Added examples of training forms 
 
 

SOP Change Summary (continued) 
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Section No. Section   Reason for Change 
 
Revision 11: 02/05/07 
5.8.3  Apparatus and Materials Added new walk-in refrigerator 
 
6.1  Reagents   Added ALSI generated reagent water  
 
6.3  Reagents   Replaced “well/tap” water with “reagent” water 
 
6.4.10  Reagents   Added Ethylenediamine (EDA) Solution 
 
10.2.1  Procedure   Added specific verbiage for microbial samples 
 
10.11  Procedure   Added verbiage about sample holding times,              

    microbial sample test times, soil samples and corrective     
           actions for samples past holding time 

 
10.13  Procedure   Added Wet Chem as lab for turbidity analysis 
 
10.15.5, 10.15.7  
  Procedure   Added specific sample storage locations; deleted defunct 

refrigerators 
 
B  Appendix   Added Fecal Coliform to “Analyze Immediately” column; 
      Added Total Coliform to “24 Hour HT” column  
 
F  Appendix   Added directions for the receipt of soil volatile samples in 

Encores or Soil Jars 
 
G  Appendix   Added example of Encore Internal COC logbook page 
 
Revision 12: 01/29/08 
 
2  Summary   Reformatted section 
 
4.1  Safety    Updated MSDS availability 
 
5.6, 5.7 Apparatus and Materials Updated thermometer information 
 
6  Reagents   Removed inapplicable reagents 

SOP Change Summary (continued) 
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Section No. Section   Reason for Change 
 
7.1, 7.2 Instrument Calibration Removed sections 
 
10.3.1  Procedure   Replaced DC-2 with DC-1 
 
10.3.2  Procedure   Added section 
 
10.3.5  Procedure   Updated procedure per DoD audit 
 
10.4.1  Procedure   Removed “mercury” 
 
10.10.2 Procedure   Removed recording lot# per DoD audit 
 
10.10.6 Procedure   Updated procedure per DoD audit 
 
Appendixes     Updated numbering 
 
Appendix D     Replace DC-2 form with DC-1 form 
 
Appendix E     Added section 
 
Appendix F     Replace USACE with DoD per DoD audit 
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1 Scope and Application 
 

1.1 This standard operating procedure addresses the entry of chain-of-custodies for all 
customers of ALSI.  This document shall serve as a guideline to entering the 
chain-of-custody when the sample(s) are received in the Sample Receiving 
Department. 

 
1.2 This document states the laboratory’s policies and procedures established in order 

to meet requirements of all certifications/accreditations currently held by the 
laboratory, including the most current NELAC standards. 

 
1.3 Individual projects may override criteria listed in this SOP. 
 

2 Summary of Method 
 

2.1 Enter your user name and password to access the Horizon LIMS. 
 
2.2 From the Samples Menu select Login, then select By Container. 
 
2.3 Access the “sample login” section and enter all data pertaining to the individual 

sample such as date/time sampled and analyses required. 
 

3 Interferences 
 

3.1 Not Applicable. 
 
4 Safety 

4.1 Samples may contain compounds and preservatives that are significant health 
hazards. All possible steps should be taken to limit analyst contact with these 
samples. The minimum personal protective equipment requirements when 
handling samples are PVC gloves, safety glasses, and a fully-buttoned lab coat. 
This PPE should reduce the possibility of contact to a safe level, but the analyst 
should not limit themselves to these PPE requirements. 

4.2 ALSI maintains material safety data sheets (MSDS) on all chemicals used in this 
procedure.  MSDS are available in hard copy in the QA office and electronically 
on the ALSI network. 
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5 Apparatus and Materials 

5.1 Laboratory computer station having access to the current version of Horizon; 
Horizon 9.0 is in use at the time of SOP 19-COC, revision 4. 

6 Reagents 

 6.1 Not Applicable 

7 Instrument Calibration 

 7.1 Not Applicable 

8 Quality Control 

8.1 All policies and procedures in the most current revision of the ALSI QA Plan 
shall be followed when performing this procedure. 

 8.2 An Initial Demonstration of Capability shall be documented as follows: 
   

8.2.1 Completion of the “New Employee Orientation: Sample Receiving 
Training Checklist: Sample Login.”  See Appendix C. 

 
8.2.2 Corrective action for DOC failure: 

 
8.2.2.1 Repeat training shall be performed until all forms are successfully 

completed. 
 
8.2.2.2 It shall be at the discretion of supervisory staff and management 

to determine at what point repeat training is no longer applicable 
and reassignment or company termination is appropriate. 

 
 8.3 Ongoing proficiency on an annual basis, as specified in the QA Plan, Technical 

Training, does not apply to this procedure. 
 

9 Sample Collection, Preservation, and Handling 

 9.1 Not Applicable 

10 Procedure 

 10.1 Accessing Horizon 

10.1.1  Double-click on the Horizon icon on the desktop menu. The 
Horizon login screen will appear.  
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10.1.2  Enter your user name (first initial and last name) and password 
(password provided to the IT department.) The Horizon main 
menu will appear. 

 10.2 Creating Workorders 

  10.2.1  From the main menu select “Samples”. 

  10.2.2  Select “Login”.  

               10.2.2.1  Select “By Container” 

  10.2.3  From the Client field, click on the LOV (List Of Values) and select 
the client from the list. 

  10.2.4  Select the “Profile” field and click on the LOV (List of Values) 
icon. 

  10.2.5  Select the “Profile” field and click on the LOV (List of Values) 
icon. 

  10.2.6  The list shown will be only the profiles available for the client you 
have selected.  Scroll down the list and pick the profile that best 
matches the COC you are logging in. 

10.2.6.1 Profiles for DEP reportable drinking water samples 
will be identified by the 7 digit DEP identification 
number. 

10.2.7  Selecting the profile will fill in all client information on the 
“Customer Login” screen. This information includes the client 
number and name, the type of deliverable, the report format, the 
sequence, the status, charges, the earliest due date, and the date 
created. 

10.2.7.1 The type of deliverable can be changed if the COC 
requests a type different from the listed in the 
profile. Options under the LOV menu include: CM 
(commercial w/o deliverable), CT (commercial 
timeframe invoice), IL (invoicing at large), CQ 
(commercial QA/QC package), and SD (EPA 
sample deliverable group).  

10.2.7.2 The report format can be changed if the COC 
requests a type different from that listed in the 
profile. Options under the LOV menu include: 
40CFR (40 CFR report deliverable), SDWA 
(SDWA deliverable), Standard (standard 
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deliverable), and UCMR (UCMR EDD 
deliverable). 

10.2.8  Under “Work ID” field, type in a keyword(s) that will identify that 
project. These keywords can be identifiers such as “monthly DEP”, 
weekly wastewater, etc. or they can be project or job numbers 
provided by a specific client.  You can also press enter from this 
field and the computer will fill in the default workorder ID 
associated  with the profile you have chosen.  The workorder ID 
field must be blank for the default ID to work.   

10.2.9  The PO field will be empty at this point. If a purchase order 
number is available enter it her. Unless the client has a PO that is 
used consistently, the PO in the “case” can be saved in the “Client 
Info”.  If the PO is stored in the client profile, the PO field will be 
filled in by the LIMS. 

10.2.10 From the Collector field click on the LOV (List Of Values) Icon.  
A list will appear.  Begin typing the last name of the collector, this 
will begin reducing the list of names making it easier to find the 
collector you are looking for. 

10.3 Sample Login 

10.3.1 From the Sample ID field, click on the LOV (List Of Values) Icon. 
 If any valid ID’s are stored in the client profile, they will appear in 
a list.  If no valid ID’s are available, the user can manually type in 
a Sample ID.  Refrain from using abbreviations, all small cases or 
all upper case.   

10.3.2 The “Phone”, “Report to”, “PO”, “Location”, “Description”, “Rec 
Codes”, “Chain”, “Original”, “Keywords”, and “Paired”  fields are 
empty fields. 

10.3.3             Enter the date and time collected.                 

10.3.4 The “Matrix” field is filled in according to the profile, but can be 
changed if necessary. A list of matrix options can be seen by 
accessing the LOV menu for the “Matrix” field. 

10.3.5             Enter the date and time received.  The date and time received is the 
            date and time the last signature on the COC was completed upon    
            receipt by the sample receiving department. 

10.3.6 The “Type” field and “Mgr” fields are filled in according to the 
profile. 
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10.3.7 The “Turn” field is filled in according to the profile, but can be 
changed if necessary. A list of options can be seen by accessing the 
LOV menu for the “Turn” field. When selecting an option, always 
pick one expressed as “Workdays from Receipt”.  

10.3.8 The “Priority” field is filled in according to the profile, but can be 
changed if necessary. A list of options can be seen by accessing the 
LOV menu for the “Priority” field. 

10.3.9 Click on the “Load Line” button from the top of the Horizon 
Screen.  A list of available testing will be displayed associated 
with the client and profile chosen.  

10.3.9.1 Line Item 1 for the profile will initially appear on    
            the first line of the “Line Item” section. Click on      
            the  “Line Item” 

10.3.9.2 All the line items available under that profile will    
            appear. Line items can be a single test or a group of 
            several different tests. 

10.3.9.3 Select a line item that includes tests codes                
            necessary for this sample. Click on “Set Line Item” 
   Unchecking any tests will cause that test or tests not 
  to load in the workorder. 

10.3.9.4 You can continue to add testing from the list by       
  “appending line items.  Appending will add to what 
  has already been loaded into the workorder.  Setting 
  A Line will cause everything loaded in the               
          workorder to be replaced. Select the Line Item you  
         wish to append then, click on “Append Line Item”   
        to add these  codes to the test codes already              
        selected.  Again unchecking any test will cause that 
  test not to load. 

10.3.9.5 Continue in this manner until all test codes needed   
           are selected.  

10.3.9.6 Once all test codes are loaded that are needed, click 
            on OK on the Line Items window. 

10.3.9.7 If a needed test code is not included as a line item, it 
            can be entered manually. In the next unused Type    
            field key in the type of container, or click on the      
             LOV Icon to select from a list.   
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10.3.9.8 Next key in the preservative or click on the LOV     
             Icon and select the preservative from the list.  

10.3.9.9 In the CC field key in “OK” 

10.3.9.10 In the Count field key in the number of containers   
             received. 

10.3.9.11  Click in the ACODE 1 Field and then click on the   
     LOV Icon and select the test code you are trying to  
        add.  You can continue to add additional testing to   
       that bottle by going to the next ACODE to the          
   Right.  There are 16 available ACODES on a single 
   line. You more is needed for a single bottle               
  continue on the next line making sure The “Type”   
        field remains blank.  When the LIMS sees a blank 
type field, it automatically associates the testing for        
 that line with the bottle listed above that line. 

10.3.9.12  Once all test codes are entered, and all bottles are    
              correct,  click on “Save”. 

10.3.9.13 If auxiliary data is required for the sample, such as  
             for DEP reportable samples, the auxiliary data field 
            will appear. 

10.3.9.14  Auxiliary data information will include: 1) Raw or  
             Finished Water; Level of Compositing (Usually 0); 
             Source (Surface (1), GUDI (2), or Groundwater       
  (3); Start of Sampling Period; and End of Sampling 
             Period. 

10.3.9.15  Once the Auxiliary Data is entered, click “Save”. 

10.3.9.16  A “Lab ID” number will be generated, and unique   
              bottle IDs will also be generated for each container, 
            and the sample will be saved, and labels will print. 

NOTE: If a second sample is included on the workorder, the LIMS will advance 
to the next sample. Proceed starting with Section 10.3.1. Information from the 
first sample will be carried over to the second and can be saved as is or changed.  
DO NOT changed the Work ID Field.  If this field is altered in any way, the 
LIMS will begin a new workorder. 

10.3.9.17   To begin a new workorder simply start from 
Section 10.2.3 and remember that you must 
changed the         Work ID field to clear the 
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WO number that the LIMS last assigned.  You can 
also hold down the shift key while pressing F7 to 
clear the enter Container Login Screen the begin 
again from section 10.2.3.  This is probably the 
“safest” way until you are comfortable with 
changing workorders. 

10.4 Creating DEP Sample Identifier 

10.4.1 From the Horizon main menu select the “Clients” icon. 

10.4.2             Select “Setup/Edit” 

10.4.3             Select the profile the DEP identified is to be added to. 

10.4.4             Select  “Valid ID” (Double check) 

10.4.5             Add the new DEP identifier. 
11 Calculations 

 
            11.1 Not Applicable 
                   
12        Reporting Results 
 

12.1  Not Applicable 
 

13         Waste Disposal 
 

13.1 Refer to ALSI SOP 19-Waste Disposal 
 

14 Pollution Prevention 
 

14.1 Pollution prevention encompasses any technique that reduces or eliminates 
the quantity or toxicity of waste at the point of generation. Numerous 
opportunities for pollution prevention exist in laboratory operation. 
Management shall consider pollution prevention a high priority. Extended 
storage of unused chemicals increases the risk of accidents. The laboratory 
shall consider smaller quantity purchases which will result in fewer unused 
chemicals being stored and reduce the potential for exposure by employees. 
ALSI tracks chemicals when received by recording their receipt in a 
traceable logbook. Each chemical is then labeled according to required 
procedures and stored in assigned locations for proper laboratory use. 
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 15 Definitions  
 

15.1 Refer to ALSI QA Plan under Laboratory Quality Control 
Checks for general definitions.  

 

16  Troubleshooting 
 

16.1  Refer to the maintenance logs and instrument manuals for guidance in 
troubleshooting specific problems related to the apparatus used in this 
method. 
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APPENDIX A 
From the Sample Menu, select Login, then By Container.  This screen will be displayed: 
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In the Client Field, Click on the List Of Values button. The client for the workorder will be displayed here. 
The login screen will look similar to this and the following fields will be required for the user to fill in: 
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When the user is ready to add testing, simply click on the Load Line button.  All available testing for the client and 
profile will be displayed.  A window similar to this will be displayed: 

 
From the Profile Line Items window, select the line item that best matches the COC being worked on.  If a line item 
contains more testing then what is requested, simply uncheck what isn’t to be added to the workorder.  Click on the 
Set Line Item button.  If additional line items are to be appended, simply click on the line item to be appended, 
uncheck any testing not needed to be added and click Append to Line Item.   
 
NOTE: Clicking on the Set Line Item Button replaces everything. 
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The Login Screen will look similar to this: 

 
At this point the user can manually change a bottle or preservation for any bottle listed. 
Once the user is satisfied to save and print labels, Click on the save button in the upper left corner of the login 
screen. 
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APPENDIX B 
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SOP Change Summary 
 

Section No. Section   Reason for Change 
 
Revision 4: 11/22/2006: 
1.2  Scope and Application Added references to the most current       

       NELAC standards 
 
1.3  Scope and Application Added use of project specific criteria 
 
4.1  Safety    Added statement about maintaining MSDS 
 
5.1  Apparatus and Materials Revised reference to a specific Horizon version to  

           read “current” 
 
8.1  Quality Control  Added standard verbiage concerning ALSI QA       

        Plan 
 
8.2 Quality Control  Added DOC requirements 
 
8.2.2  Quality Control  Added DOC failure corrective action 
 
8.3   Quality Control  Added comment concerning ongoing proficiency 
 
16  Troubleshooting  Added section 
 
A  Appendix   Updated appendix 
 
B   Appendix   Deleted screenshots; added training documentation
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SOP Concurrence Form 
for the Distribution and Revision of Standard Operating Procedures 

 
I have read, understood, and concurred with the Standard Operating Procedure (SOP) 
described above and will perform this procedure as it is written in the SOP. 
 
 
                 Print Name    Signature        Date 
 
___________________________ _____________________________    ________ 

 
___________________________ _____________________________    ________ 

 
___________________________ _____________________________    ________ 

 
___________________________ _____________________________    ________ 
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___________________________ _____________________________    ________ 

 
___________________________ _____________________________    ________ 

 
___________________________ _____________________________    ________ 

 
___________________________ _____________________________    ________ 

 
___________________________ _____________________________    ________ 

 
___________________________ _____________________________    ________ 

 
___________________________ _____________________________    ________ 
 
___________________________ _____________________________    ________ 



APPENDIX C 
 

FIELD FORMS 























APPENDIX D 
 

SAMPLE SIZE CALCULATIONS 
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UFP SAP 

Revision:  0 
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Section: Appendix D 
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DISCUSSION OF SAMPLING SIZE CALCULATION 

Taking advantage of the expectation that there will be at each site an area of contaminated soil within an 

area of uncontaminated soil, a stratified sampling design was proposed.  This required each area of 

significantly different concentration level to be treated as a single population.  By doing this, the mean and 

standard deviation expected for the samples to be collected within each stratum would be different and 

this difference typically allows a lesser total number of samples to be collected while still meeting the 

specified decision performance.  Do to the uses of the ranges present there are two stratified sampling 

plans that will be used.  In the first situation the range will be split into two strata a clean, and a dirty.  In 

the second situation the range will be split into three strata a clean, a dirty, and a transition stratum.  For 

both situations the following inputs and assumptions were used: 

 

• Null hypothesis (baseline condition) = Remedial action is needed. 

 

• Chance of not taking action when it should be taken (alpha) = 15 percent. 

 

• Chance of taking action when it should not be taken (alpha) = 25 percent. 

 

• The contaminated area would be remediated so it is no more contaminated than the uncontaminated 

area. 

 

• A typical estimate for standard deviation of data is equal to the range of expected concentrations 

divided by six.  (The conservative approach of taking the maximum value divided by six was used so 

this would give us a larger standard deviation and thus larger sample size estimates). 

 

By separating the site into two strata, there is a set of performance criteria for each stratum: 

 

Stratum #1 (Clean area): 

AL=400 
Range of Values: 0-600 
Mean = 250;  
Alpha = 15 percent;  
Beta = 25 percent;  
Std. Dev. = 600/6 =100 
Delta = difference from mean to AL = 150 
Number of samples = 5 
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Stratum #2 (Contaminated area) 

AL = 400 
Range of Values = 2,000-50,000 
Mean = 15000; 
Alpha = 15 percent;  
Beta = 25 percent;  
Std. Dev. = 50000/6 = 8333 
Delta = difference from mean to AL= 14600 
Number of samples = 5 

 

For the second situation where there are 3 stratums present 

 

By separating the site into three strata, there is a set of performance criteria for each stratum: 

 

Stratum #1 (Clean area) 

AL = 400 
Range of Values: 0-600 
Mean = 250;  
Alpha = 15 percent; 
Beta = 25 percent;  
Std. Dev. = 600/6 =100 
Delta = difference from mean to AL= 150 
Number of samples = 5 

 

Stratum #2 (Transition Zone) 

AL = 400 
Range of Values: 400-5000 
Mean = 2000;  
Alpha = 15 percent; 
Beta = 25 percent;  
St. Dev. = 5000/6=833 
Delta = difference from mean to AL= 1600 
Number of samples = 5 
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Stratum #3 (Dirty) 

AL = 400 
Range of Values: 2000-50000; 
Mean = 15000;  
Alpha = 15 percent; 
Beta = 25 percent;  
St. Dev. = 50000/6=8333 
Delta = difference from mean to AL= 14600 
Number of samples = 5 

 


	QUALITY ASSURANCE PROJECT PLAN SAMPLING ANALYSIS PLAN FOR MUNITIONS RESPONSE PROGRAM SITE NSPECTIONS AT FIVE SMALL ARMS/SKEET RANGES
	SAP Worksheet #1 -- Title and Approval Page
	SAP Worksheet #2 -- SAP Identifying Information
	SAP Worksheet #3 -- Distribution List
	SAP Worksheet #4 -- Project Personnel Sign-Off Sheet
	SAP Worksheet #5 -- Project Organizational Chart
	SAP Worksheet #6 -- Communication Pathways
	SAP Worksheet #7 -- Personnel Responsibilities and Qualifications Table
	SAP Worksheet #8 -- Special Personnel Training Requirements Table
	SAP Worksheet #9 -- Project Scoping Session Participants Sheet
	SAP Worksheet #10 -- Problem Definition, Site History and Background
	SAP Worksheet #10.1:  Problem Definition/Conceptual Site Model for Marine Rifle Range (Site UXO-14)
	SAP Worksheet #10.2:  Problem Definition/Conceptual Site Model for Old Skeet and Trap Range (Site UXO-15)
	SAP Worksheet #10.3:  Problem Definition/Conceptual Site Model for Roach Road Rifle Range (Site UXO-25)
	SAP Worksheet #10.4:  Problem Definition/Conceptual Site Model for Rum Point Skeet Range (Site UXO-16)
	SAP Worksheet #10.5:  Problem Definition/Conceptual Site Model for Small Arms (Pistol) Range (Site UXO-17)
	SAP Worksheet #11.1 - Project Quality Objectives/Systematic Planning Process Statements for The Marine Rifle Range
	SAP Worksheet #11.2 -- Project Quality Objectives/Systematic Planning Process Statements for the Old Skeet and Trap Range
	SAP Worksheet #11.3 -- Project Quality Objectives/Systematic Planning Process Statements for the Roach Road Rifle Range
	SAP Worksheet #11. 4 -- Project Quality Objectives/Systematic Planning Process Statements for the Rum Point Skeet Range
	SAP Worksheet #11.5 -- Project Quality Objectives/Systematic Planning Process Statements for the Small Arms (Pistol) Range
	SAP Worksheet #12.1 -- Measurement Performance Criteria Table Field Quality Control Sample - All Fractions
	SAP Worksheet #12.2 -- Measurement Performance Criteria Table – Soil/Sediment Field Analyses – Lead via Field-Portable X-Ray Fluorescence
	SAP Worksheet #13 -- Secondary Data Criteria and Limitations Table
	SAP Worksheet #14 -- Summary of Project Tasks
	SAP Worksheet #15 -- Reference Limits and Evaluation Table
	SAP Worksheet #16 -- Project Schedule / Timeline Table 
	SAP Worksheet #17 – Sampling Design and Rationale
	SAP Worksheet #18.1 -- Sampling Locations and Methods/SOP Requirements Table
	SAP Worksheet #18.2 -- Sampling Locations and Methods/SOP Requirements Table
	SAP Worksheet #18.3 -- Sampling Locations and Methods/SOP Requirements Table
	SAP Worksheet #18.4 -- Sampling Locations and Methods/SOP Requirements Table
	SAP Worksheet #18.5 -- Sampling Locations and Methods/SOP Requirements Table
	SAP Worksheet #19 -- Analytical SOP Requirements Table 
	SAP Worksheet #20 -- Field Quality Control Sample Summary Table
	SAP Worksheet #21 -- Project Sampling SOP References Table
	SAP Worksheet #22 -- Field Equipment Calibration, Maintenance, Testing, and Inspection Table
	SAP Worksheet #23 -- Analytical SOP References Table
	SAP Worksheet #24 -- Analytical Instrument Calibraton Table
	SAP Worksheet #25 -- Analytical Instrument and Equipment Maintenance, Testing,and Inspection Table
	SAP Worksheet #26 -- Sample Handling System
	SAP Worksheet #27 – Sample Custody Requirements Table 
	SAP Worksheet #28 -- Laboratory QC Samples Table
	SAP Worksheet #29 -- Project Documents and Records Table
	SAP Worksheet #30 -- Analytical Services Table
	SAP Worksheet #31 -- Planned Project Assessments Table
	SAP Worksheet #32 -- Assessment Findings and Corrective Action Responses
	SAP Worksheet #33 -- QA Management Reports Table
	SAP Worksheet #34 -- Verification (Step I) Process Table
	SAP Worksheet #35 -- Validation (Steps IIa and IIb) Process Table 
	SAP Worksheet #36 –Analytical Data Validation (Steps IIa and IIb) Summary Table
	SAP Worksheet #37 -- Usability Assessment
	MAPS
	APPENDIX A - FIELD STANDARD OPERATING PROCEDURES
	APPENDIX B - LABORATORY STANDARD OPERATING PROCEDURES
	APPENDIX C - FIELD FORMS
	APPENDIX D - SAMPLE SIZE CALCULATIONS



