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FTMR   Field Task Modification Request 
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MCRD   Marine Corps Recruit Depot 
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TNT   trinitrotoluene 
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TOC   Total Organic Carbon 

TOM   Task Order Manager 

TP   Technical Paper 

USEPA   United States Environmental Protection Agency 
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EXECUTIVE SUMMARY 

Tetra Tech NUS, Inc. (TtNUS) has prepared this Sampling and Analysis Plan (SAP) under the 

Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. N62467-04-D-0055 

Contract Task Order (CTO) 89.  This plan has been prepared for a Site Inspection (SI) at eight Munitions 

Response Areas or Munitions Response Sites (MRA/Ss) located at Marine Corps Recruit Depot (MCRD) 

Parris Island, South Carolina.  The general location of MCRD Parris Island is shown on Figure ES-1.   

 

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

MCRD Parris Island which was established in 1915 as a recruit training facility.  As a result of these 

activities, munitions and explosives of concern (MEC) and munitions constituents (MC) may be present at 

various sites throughout MCRD Parris Island.  The term MEC includes Discarded Military Munitions 

(DMM), Unexploded Ordnance (UXO), and MC in high enough concentrations to pose an explosive 

hazard.  MC is any material originating from UXO, DMM, or other military munitions, including explosive 

and non-explosive materials, and emission, degradation, or breakdown elements of such ordnance or 

munitions.  The Department of Defense (DoD) has established the Military Munitions Response Program 

(MMRP) to address MC and MEC at closed ranges.  The DoD is following the Comprehensive 

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

remediation of these sites.  The Navy is responsible for implementing the Munitions Response Program 

(MRP) at MCRD Parris Island. 

 

An Archive Search Report (ASR) and Range Identification and Preliminary Range Assessment were 

completed in May 1999.  Eight MRA/Ss were identified for further investigation at MCRD Parris Island.  

The eight MRA/Ss and their locations are described in the ASR and Range Identification and Preliminary 

Assessment and are shown on Figure ES-2 and listed below.   

 

• Grenade Range Near Old Swimming Pool at Weapons and Field Battalion Area (UXO 01) 

• Rifle Range at Ballast Creek (UXO 02) 

• Aerial Bombing Target at Parade Deck (UXO 03) 

• Field Artillery West Main Range (UXO 04) 

• Field Artillery East Shrapnel Range (UXO 05 and UXO 06) 

• Aerial Bombing Target at Golf Course (UXO 07), and  

• Aerial Bombing Target at Southern Tidal Flats (UXO 08).  
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This Quality Assurance Project Plan (QAPP)-SAP has been prepared in accordance with the DoD 

requirements for developing QAPPs for the management of environmental data collection and the use of 

environmental data as described in the Uniform Federal Policy for Quality Assurance Project Plans (UFP-

QAPP aka UFP-SAP).   

 

The SI objective is to determine whether further response actions or remedial investigations (RIs) are 

appropriate for any of the sites identified in the ASR and Range Identification and Preliminary Range 

Assessment to restore the sites to an acceptable environmental condition.  The SI investigative plan is 

based on background information provided in the ASR and will govern the collection of supplemental site-

specific environmental data to further characterize the nature and extent of MEC and MC at the sites 

identified in the ASR. 

 

This SI plan for the eight sites consists of two distinctly different investigations, which will be conducted in 

two phases.  The first phase consists of the MEC investigations which include detector-aided surface 

surveys for MEC followed by subsurface geophysics investigations. These investigations will be 

conducted at all sites other than UXO 01 and UXO 02.  As discussed below UXO 01 will not be 

investigated and MEC is not of concern at UXO 02. The SAP for the MEC investigation is described in 

Appendix A to this SAP.  The second phase of investigation consists of the MC investigation.  The results 

of the detector-aided surface and geophysics investigations will be used to determine the locations where 

samples will be collected in the MC investigation at UXO 04, 05, and 06.  This SAP (except Appendix A) 

describes the MC investigation. 

 

UXO 02, UXO 04, UXO 05, and UXO 06 are scheduled for MC investigations.  MC investigations will not 

be conducted at UXO 03; however, this site will be investigated to determine types of construction 

material and depth of grade of the parade deck.  UXO 04, UXO 05, UXO 06, UXO 07, and UXO 08 are 

scheduled for MEC investigations.  Figure ES-1 presents a location map of MCRD Parris Island and 

Figure ES-2 shows the locations of the eight UXO sites listed above.  Brief summaries of these sites are 

presented below.      

  

Grenade Range Near Old Swimming Pool at Weapons and Field Battalion Area (UXO 01)  

Identification of this grenade range is based solely on the recollection of a single interviewee, out of the 

25 who were contacted during the ASR.  This interviewee indicated the potential for a grenade range to 

have existed near the old swimming pool at the Weapons and Field Battalion Area during his recruit 

training in 1943.  Details of the interview are provided in the ASR and Appendix B4 of this UFP-SAP.  The 

existence of this grenade range could not be confirmed after a search of contemporary maps, aerial 
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photographs from 1945, and other historical documents.  Based on the lack of evidence (i.e., records 

indicating location, use, operating procedures, etc.) supporting the existence of the Grenade Range, the 

Project Team concluded that the range did not exist at this location and this grenade range will not be 

investigated as part of this SI.   A summary of the grenade range interview, physical evidence related to 

the location of the site, and historical records is presented in Worksheet 10 of this SAP.   

 

Rifle Range at Ballast Creek (UXO 02)   

The Rifle Range at Ballast Creek was the first identified range in use at Parris Island and was located on 

the high ground of an inside bend of Ballast Creek, south of the contemporary Quarantine/Receiving 

Station.  If present, the highest concentration of antimony, arsenic, copper, lead, and zinc are expected to 

be located in sediment (0 to 6 inches and 2 to 3 feet below the sediment surface), in the area of the 

concrete target foundations and in the surface soil upgradient of the concrete target foundations.  Lead is 

the primary constituent of concern because it is the primary constituent in the spent munitions used at this 

site.  Data must be collected to determine whether lead, which is also used as a marker chemical for the 

presence of antimony, arsenic, copper, and zinc, is present at concentrations that pose a potential 

unacceptable risk to human health and the environment, and whether further investigation of the site is 

required.  The MC SI field investigation includes the collection of sediment samples in the area of the 

concrete target foundation and surface soil samples in areas upgradient of the concrete target 

foundations for lead analysis.   

 

Aerial Bombing Target at Parade Deck (UXO 03) 

The former Aerial Bombing Target at Parade Deck was known to be located on the parade deck as early 

as 1937.  The target consisted of concentric circles outlined on the ground which would have been visible 

from the air.  Target use ceased when the parade field was paved in the early 1940s.  Additional paved 

parking lots and buildings have also been built in this area since that time.  Reportedly, miniature practice 

bombs were the ordnance used for target practice at this time.  The existence of MEC in subsurface soil 

(depths of 2 bgs or greater) is unknown in unpaved areas of UXO 03.  The subsurface soil will be 

investigated during the SI in an attempt to find MEC at this site.  The MEC SI field investigation will 

include subsurface geophysical surveys of the unpaved area north of the parade deck.  Sample cores will 

also be collected from the parade deck to determine construction materials and depth of grade.  

 

Field Artillery West Main Range (UXO 04) 

In 1937, the Marines established two impact areas for field artillery firing, the West Main Range (being the 

larger of the two) and the Field Artillery East Shrapnel Range.  Munitions use included artillery 
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ammunition for 75mm guns and howitzers, M1897 and M1, respectively.  Types of munitions used at this 

range included High Explosive (HE) and shrapnel.  The primary types of MC which may be present at the 

Field Artillery West Main Range are trinitrotoluene (TNT), black powder, and lead.  It is unknown whether 

MEC or MC contamination exists at the Field Artillery West Main Range in the soil or sediment at the 

impact/target areas or firing points.  Soil and sediment will be investigated during the SI to determine 

whether MEC or MC are present in quantities, conditions, or concentrations that pose a safety hazard or 

a potential unacceptable risk to human health or the environment, and whether further investigation of the 

site is required.  In addition to investigating this site for potentially unacceptable concentrations of select 

metals and explosives, at the UXO 04 Impact Area, begin to delineate potentially unacceptable 

contamination, if found.  The MEC SI field investigation will include detector-aided surface surveys, land-

based subsurface geophysical surveys, and boat-based aquatic geophysical surveys.  The MC SI field 

investigation will include XRF field screening for lead, Incremental Sampling (IS) of select soil or sediment 

locations for explosives analysis, and discrete soil or sediment sampling at select locations for lead 

analysis. 

 

Field Artillery East Shrapnel Range (UXO 05 and UXO 06) 

The Field Artillery East Shrapnel Range has been designated as UXO 05 (northern portion which includes 

the firing point) and UXO 06 (southern portion which includes the impact area).  Presumably, the 

ordnance used included 75mm gun ammunition.  The primary types of MC at the Field Artillery East 

Shrapnel Range are TNT, black powder, and lead.  Soil and sediment will to be investigated during the SI 

to determine if MEC or MC are present in quantities, conditions, or concentrations that pose a safety 

hazard or a potential unacceptable risk to human health or the environment, and if further investigation of 

the site is required.  At UXO 05, the MEC SI field investigation will include detector-aided surface surveys 

and a boat-based aquatic geophysical survey.  The MC field investigation will consist of the collection of 

one IS sample at the firing point for explosives analysis and two discrete soil samples for lead analysis.  

At UXO 06, a boat-based aquatic geophysical survey combined with a limited detector-aided surface 

survey of selected dry accessible areas is planned.  Two potentially dry areas within the impact end of the 

range fan have also been selected for detector-aided surface surveys.  The MC field investigation at UXO 

6 will consist of collection of discrete sediment samples within the accessible waterways for analysis of 

explosives and lead and possibly the collection of additional discrete sediment samples if dry areas of the 

site are found that are accessible by foot.   
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Aerial Bombing Target at Golf Course (UXO 07) 

The former Aerial Bombing Target at Golf Course was established as a replacement for the Aerial 

Bombing Target at Page Field in 1942.  At both of these targets, miniature practice bombs were used and 

there is no evidence that other types of bombs were used at the Aerial Bombing Target at Golf Course.  

Range use is thought to have ceased in July 1946.  The construction of a golf course was completed over 

the target area in 1948.  The former target center was located on the green of the present day eighth 

hole.  It is unknown whether MEC contamination is present on the surface or in the subsurface soil at the 

former Aerial Bombing Target location of the Golf Course.  Soil will be investigated during the SI in an 

attempt to find MEC.  The MEC SI field investigation will include detector-aided surface surveys and 

subsurface geophysical surveys in the undeveloped areas of the golf course bomb target area.  

Subsurface geophysical surveys will also be conducted in the developed area of the golf course green.   

 

Aerial Bombing Target at Southern Tidal Flats (UXO 08) 

The former Aerial Bombing Target at Southern Tidal Flats existed on the tidal flats south of the golf 

course.  Presumably, the time frame of range use spanned World War II (WWII), though the target is 

barely discernable on 1945 aerial imagery.  Two 10-foot tall metal posts, which formed the target’s center, 

and other rusty sheet metal debris apparently from 100-pound practice bombs have been found.  This 

rusty sheet metal debris is considered munitions debris (MD) and not MEC.  Sediment will be investigated 

during the SI to determine whether MEC are present in quantities or a condition that pose a safety 

hazard.  The MEC SI field investigation includes detector-aided surface and subsurface geophysical 

surveys within a 650-foot-diameter area centered on the bombing target circle.  

 



  MCRD Parris Island 
UFP SAP for MC 

Revision:  1 
Date: January 2010 

Worksheet #2 
Page 13 of 145 

 
SAP Worksheet #2 -- SAP Identifying Information 
(UFP-QAPP Manual Section 2.2.4) 

 

Site Name/Number:  MCRD, Parris Island, South Carolina 
Operable Units: UXO 01, 02, 03, 04, 05, 06, 07, and 08 
Contractor Name: Tetra Tech NUS, Inc. (TtNUS) 
Contract Number: N62467-04-D-0055 
Contract Title: CLEAN 
Work Assignment Number (optional): CTO 0089 
 
1. This 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:   DoD Military 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 –  Kick-off Meeting  March 18 & 19, 2009 
Meeting No. 2 – Data Quality Objective (DQO) Facilitation  May 18-20, 2009 
   
  

 
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 (USEPA) Region 4 – Regulatory Oversight for MCRD 
Parris Island   
South Carolina Department of Health and Environment Control (SCDHEC) – Regulatory Oversight for 
MCRD Parris Island  
Marine Corps Recruit Depot (MCRD) Parris Island – Facility Oversight     
              
 
7. Lead organization (see WS 7 for detailed list of data users)  
Naval Facilities Engineering Command (NAVFAC) Southeast        
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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:  
 

All SAP elements and required information are applicable. 
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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 Quality Assurance (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 

Recipient 

 
Title/Role 

 
Organization 

 
Telephone Number 

(Optional) 
 

E-Mail or Mailing Address  

 
Document Control 

Number 
(Optional) 

Charles Cook 

Navy Remedial Project 
Manager 

(RPM)/Manages 
Project Activities for 

Navy 

NAVFAC Southeast  904.542.6409  charles.cook2@navy.mil Not Applicable (NA) 

Tim Harrington 
MCRD Point of Contact 

(POC)/Manages Site 
Activities 

MCRD Parris Island 843.228.3423 timothy.j.harrington@usmc.mil NA 

Meredith Amick 

SCDHEC Project 
Manager 

(PM)/Provides State 
Regulator Input 

SCDHEC 803.896.4218 amickms@dhec.sc.gov NA 

Annie Gerry 

SCDHEC 
Geologist/Hydrologist/P
rovides State Regulator 

Input 

SCDHEC 803.896.4018 gerryam@dhec.sc.gov NA 

Lila Llamas 
USEPA Region 4 

RPM/Provides USEPA 
Regulator Input 

USEPA Region 4 404.562.9969 llamas.lila@epa.gov NA 

Debbie Humbert 
Program 

Manager/Manages 
Program Activities 

TtNUS   412.921.8968 debra.humbert@tetratech.com  NA 
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Name of SAP 

Recipient 

 
Title/Role 

 
Organization 

 
Telephone Number 

(Optional) 
 

E-Mail or Mailing Address  

 
Document Control 

Number 
(Optional) 

Mark Sladic 
Task Order Manager 

(TOM)/Manages 
Project Activities 

TtNUS   412.921.8216 mark.sladic@tetratech.com NA 

Ralph Brooks 

UXO/MEC 
Manager/Manages 

Corporate MEC 
Hazards and Risks 

TtNUS 770.413.0965 x231 ralph.brooks@tetratech.com NA 

Stanley Conti 

Field Operations 
Leader MC 

FOL/Manages Field 
Operations 

TtNUS 412.921.8422 stanley.conti@tetratech.com NA 

Matt Kraus 
(shared copy with 
Joe Samchuck) 

Project 
Chemist/Provides 

Technical Coordination 
with Laboratories 

TtNUS 412.921.8729 matt.kraus@tetratech.com NA 

Joseph Samchuck 
(shared copy with 

Matt Kraus) 

Data Validation 
Manager (DVM) 
/Manages Data 

Validation 

TtNUS 412.921.8510 joseph.samchuck@tetratech.com NA 

Matt Soltis 
[Health and Safety 

Plan (HASP)] 

Health and Safety 
Manager 

(HSM)/Manages 
Corporate Health and 

Safety Program 

TtNUS 412.921.8912 matt.soltis@tetratech.com NA 

Kate Zaleski 

Laboratory 
PM/Representative for 

Laboratory and 
Analytical Issues 

Katahdin Analytical 
Services 207.874.2400 x17 kzaleski@katahdinlab.com NA 
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120805/P (MC WS #3)  CTO 0089 

 
Name of SAP 

Recipient 

 
Title/Role 

 
Organization 

 
Telephone Number 

(Optional) 
 

E-Mail or Mailing Address  

 
Document Control 

Number 
(Optional) 

David Howell 

Laboratory 
PM/Representative for 

Laboratory and 
Analytical Issues 

GPL Laboratories 301.694.5310 howell@gplab.com NA 
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SAP Worksheet #4 -- Project Personnel Sign-Off Sheet 
(UFP-QAPP Manual Section 2.3.2) 

 

Certification that project personnel have read the text will be obtained by one of the following methods as applicable: 

 

1. In the case of regulatory agency personnel with oversight authority approval letters or e-mails will constitute verification that applicable 

sections of the SAP have been reviewed. Copies of regulatory agency approval letters / e-mails will be retained in the project files and are 

listed in Worksheet 29 as project records. 

 

2. E-mails will be sent to Navy, TtNUS, and subcontractor project personnel whom will be requested to verify by e-mail that they have read the 

applicable SAP / sections and the date on which they were reviewed. Copies of the verification e-mail will be included in the project files and 

identified in Worksheet 29. 

 

A copy of the signed Worksheet 4 will be retained in the project files and identified as a project document in Worksheet 29. 

 

Name Organization/Title/Role 
Telephone 

Number 
(optional) 

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

Navy and Regulator Project Team Personnel 

Charles Cook Navy RPM/Manages Project 
Activities for Navy  904.542.6409 See Worksheet 1 for signature All 

 

Tim Harrington MCRD POC/Manages Site 
Activities 843.228.3423  All 

 

Meredith Amick SCDHEC PM/Provides 
Regulator Input 803.896.4218  All 
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Name Organization/Title/Role 
Telephone 

Number 
(optional) 

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

Annie Gerry 
SCDHEC 

Geologist/Hydrologist/Provi
des Regulator Input 

803.896.4018  All 
 

Lila Llamas 
USEPA Region 4 

RPM/Provides USEPA 
Regulator Input 

404.562.9969  All 
 

TtNUS Project Team Personnel 

Mark Sladic TOM/Manages Project 
Activities 412.921.8216 See Worksheet 1 for signature All 

 

Ralph Brooks 

UXO/MEC 
Manager/Manages 

Corporate MEC Hazards 
and Risk 

770.413.0965 
x231  

Worksheets 
10, 11, and 17 

 

Stanley Conti MC FOL/Manages Field 
Operations 412.921.8422  

MC 
Worksheets 

 

Kelly Carper 

Quality Assurance Manager 
(QAM)/Manages Corporate 

QA Program and 
Implementation 

412.921.7273 See Worksheet 1 for signature All 

 

Matt Kraus 
Project Chemist/Provides 

Coordination with 
Laboratories 

412.921.8729  

Worksheets 
12, 14, 15, 19, 
20, 23-28, 30, 

34-37 

 

Matt Soltis HSM/Manages Corporate 
Health and Safety Program 412.921.8912 See signature on HASP 

HASP 
Worksheet 17 
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Name Organization/Title/Role 
Telephone 

Number 
(optional) 

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

Joseph Samchuck DVM/Manages Data 
Validation 412.921.8510  

Worksheets 
12, 14, 15, 19, 
20, 23-28, 30, 

34-37 

 

Subcontractor Personnel 

Kate Zaleski 

Katahdin Analytical 
Services/Laboratory 

PM/Representative for 
Laboratory and Analytical 

Issues 

207.874.2400 
x17  

Worksheets 
12, 14, 15, 19, 
20, 23-28, 30, 

34-37 

 

David Howell 

GPL 
Laboratories/Laboratory 
PM/Representative for 

Laboratory and Analytical 
Issues 

301.694.5310  

Worksheets 
12, 14, 15, 19, 
20, 23-28, 30, 

34-37 
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SAP Worksheet #5 -- Project Organizational Chart 
(UFP-QAPP Manual Section 2.4.1) 

 

Lines of Authority    Lines of Communication 

 
Meredith 

Amick 
SCDHEC PM 
803.896.4218 

Charles Cook
Navy RPM 

 904.542.6409  

Tim Harrington 
MCRD Parris 

Island 
 POC 

843.228.3423 

Navy 
Quality Assurance  

Officer (QAO) 

Kelly Carper
TtNUS  
QAM 

412.921.7273 
 

Mark Sladic
TtNUS  
TOM 

412.921.8216 

Matt Soltis 
TtNUS 
HSM 

412.921.8912 

Stanley Conti
TtNUS 

MC FOL 
412.921.8422 

Joe 
Samchuck/data 

validators/ 
database 

TtNUS 
various 

personnel 

Matt Kraus
TtNUS 

Project Chemist 
412.921.8729 

Kate Zaleski
Katahdin Analytical 

Services 
Laboratory PM 

207.874.2400 x17 

 
Lila Llamas 

USEPA Region 
4 RPM 

404.562.9969 

Ralph Brooks
TtNUS 

UXO Manager 
770.413.0965 

 
Annie Gerry 

SCDHEC 
Geologist/Hydr

ologist 
803.896.4018 

David Howell
GPL Laboratories 

Laboratory PM 
301.694.5310 

TBD
TtNUS 

UXO Techs 
TBD 
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SAP Worksheet #6 -- Communication Pathways 
(UFP-QAPP Manual Section 2.4.2) 
 

Communication Driver Responsible Affiliation Name Phone Number 
and/or E-Mail Procedure 

MEC 
Detections/Observations 

TtNUS Field Staff 
TtNUS UXO Manager 

TtNUS TOM 
Navy RPM 

MCRD POC 
SCDHEC PM 
USEPA RPM 

 
TBD 

Ralph Brooks 
Mark Sladic 

Charles Cook 
Tim Harrington 
Meredith Amick 

Lila Llamas 

TBD 
770.413.0965 x 231

412.921.8216 
904.542.6409 
843.228.3423 
803.896.4218 
404.562.9969 

Within 30 minutes TtNUS UXO 
technician will notify field staff, secure 
area, and contact TtNUS UXO 
Manager.  
TtNUS UXO Manager will verbally 
inform TtNUS TOM the same day. 
TtNUS TOM will notify Navy RPM and 
MCRD POC on the same day.  
MCRD POC or designee will 
immediately make base emergency 
notifications and will notify SCDHEC 
and USEPA. 
Navy RPM will inform Commander, 
Marine Corps Systems Command, 
Program Manager of Ammunition 
(COMMARSYSCOM) on the same 
day as informed. 

Field issues that require 
change in field tasks 

TtNUS FOL 
TtNUS TOM 
Navy RPM 

SCDHEC PM 
USEPA RPM 

Stanley Conti 
Mark Sladic 

Charles Cook 
Meredith Amick 

Lila Llamas 

412.921.8422 
412.921.8216 
904.542.6409 
803.896.4218 
404.562.9969 

TtNUS FOL will inform TtNUS TOM 
on the day the issue is discovered; 
TtNUS PM will inform Navy RPM 
within 1 business day; Navy RPM will 
issue scope change approval (verbally 
or via e-mail) if warranted scope 
change to be implemented before 
work is executed.  Document via Field 
Task Modification Request (FTMR) 
form within 2 days. 
TtNUS TOM will notify SCDHEC and 
USEPA either verbally or via e-mail. 
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Communication Driver Responsible Affiliation Name Phone Number 
and/or E-Mail Procedure 

SAP amendments 
TtNUS TOM 
Navy RPM 

Mark Sladic 
Charles Cook 

412.921.8216 
904.542.6409 

TtNUS TOM will notify Navy RPM 
Program Management Office via e-
mail within 1 business day. 
TtNUS TOM will send scope changes 
to Project Team. 

Fieldwork schedule changes 

TtNUS TOM 
MCRD POC 
SCDHEC PM 
USEPA RPM 

Mark Sladic 
Tim Harrington 
Meredith Amick 

Lila Llamas 

412.921.8216 
843.228.3423 
803.896.4218 
404.562.9969 

Verbally inform Navy on the day that 
schedule change is known and 
document via schedule impact letter 
as soon as impact is realized. 
TtNUS TOM will notify SCDHEC and 
USEPA either verbally or via e-mail. 

Field issues that require 
changes in the scope of field 
work  

TtNUS TOM 
TtNUS FOL 
MCRD POC 
Navy RPM 

SCDHEC PM 
USEPA RPM 

Mark Sladic 
Stanley Conti 

Tim Harrington 
Charles Cook 

Meredith Amick 
Lila Llamas 

412.921.8216 
412.921.8422 
843.228.3423 
904.542.6409 
803.896.4218 
404.562.9969 

TtNUS FOL will verbally inform TtNUS 
TOM on the day that the issue is 
discovered. 
TtNUS TOM will inform Navy RPM 
and MCRD POC. 
Navy RPM will issue scope change, if 
warranted; scope change to be 
implemented before further work is 
executed. 
TtNUS TOM will notify SCDHEC and 
USEPA either verbally or via e-mail. 

120805/P (MC WS #5)  CTO 0089 



  MCRD Parris Island 
UFP SAP for MC 

Revision:  1 
Date: January 2010 

Worksheet #6 
Page 26 of 145 

 

120805/P (MC WS #5)  CTO 0089 

Communication Driver Responsible Affiliation Name Phone Number 
and/or E-Mail Procedure 

Recommendation to stop 
work and initiate work upon 
correction action 

TtNUS TOM 
TtNUS FOL 
TtNUS QAM 

TtNUS Project Chemist 
TtNUS HSM 
Navy RPM 

MCRD POC 

Mark Sladic 
Stanley Conti 
Kelly Carper 
Matt Kraus 
Matt Soltis 

Charles Cook 
Tim Harrington 

412.921.8216 
412.921.8422 
412.921.7273 
412.921.8729 
412.921.8912 
904.542.6409 
843.228.3423 

Within 1 hour, the TtNUS FOL will 
(verbally or via e-mail) inform 
subcontractors and TtNUS TOM.  
TtNUS TOM will inform the TtNUS 
QAM, Navy RPM, and the project 
team. 

Field or laboratory data 
issues 

TtNUS FOL 
TtNUS Project Chemist 
Analytical Laboratory 
Analytical Laboratory 

Stanley Conti 
Matt Kraus 

Kate Zaelski 
David Howell 

412.921.8422 
412.921.8729 

207.874.2400 x17 
301.694.5310 

Within 1 day of the time the issues 
related to chemical data are 
discovered the analytical laboratory 
will notify TtNUS Project Chemist. 
TtNUS Project Chemist will notify 
(verbally of via e-mail) data validation 
staff and TtNUS TOM. 
If field issues, TtNUS FOL will notify 
TtNUS TOM within 1 day of time issue 
is discovered. 

Corrective action for field 
program TtNUS QAM Kelly Carper 412.921.7273 

TtNUS QAM will notify TtNUS TOM 
within one day that the corrective 
action has been completed.  The 
TtNUS TOM will then notify the Navy 
RPM within 1 day. 
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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) 

Debra 
Humbert 

Program 
Manager 

TtNUS Oversees CLEAN Program. B.S., Chemical Engineering, over 
28 years of environmental 
experience 

Mark Sladic TOM  TtNUS Oversees project, financial, schedule, and technical 
day-to-day management of the project. 
• Ensures timely resolution of project-related technical, 

quality, and safety questions associated with TtNUS 
operations. 

• Functions as the primary TtNUS interface with the 
Navy RPM, MCRD Parris Island POC, TtNUS field 
and office personnel, and laboratory points of 
contact. 

• Ensures that TtNUS health and safety issues related 
to this project are communicated effectively to all 
personnel and off-site laboratories. 

• Monitors and evaluates all TtNUS subcontractor 
performance. 

• Coordinates and oversees work performed by TtNUS 
field and office technical staff (including data 
validation, data interpretation, and report 
preparation). 

• Coordinates and oversees maintenance of all TtNUS 
project records. 

• Coordinates and oversees review of TtNUS project 
deliverables. 

• Prepares and issues final TtNUS deliverables to the 
Navy.   

B.S., Mechanical Engineering, 
20 years of environmental 
experience 

120805/P (MC WS #5)  CTO 0089 
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Name 

 
Title/Role 

 
Organizational 

Affiliation 
 

Responsibilities 
 

Education and/or Experience 
Qualifications (Optional) 

Ralph 
Brooks 

UXO/MEC 
Manager 

TtNUS Oversees selection of qualified UXO personnel, 
establishes overall quality control program for UXO 
activities, addresses UXO-related issues identified by 
field personnel. 

Graduate of Navy Explosive 
Ordnance Disposal (EOD) School 
- Indian Head, 26 years of EOD 
experience 

TBD UXO Tech 
III 

TtNUS Provides anomaly avoidance services. Graduate, Military EOD School, 
minimum 8 years of military 
experience 

120805/P (MC WS #5)  CTO 0089 
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Name 

 
Title/Role 

 
Organizational 

Affiliation 
 

Responsibilities 
 

Education and/or Experience 
Qualifications (Optional) 

Stanley 
Conti 

FOL,  Site 
Safety 
Officer 
(SSO) 

TtNUS Supervises, coordinates, and performs field sampling 
activities. 
• Ensures that all health and safety requirements 

unique to the SI are implemented. 
• Functions as the on-site communications link 

between field staff members, MCRD Parris Island 
POC, and TtNUS TOM. 

• Alerts off-site analytical laboratories of any special 
health and safety hazards associated with 
environmental samples. 

• Oversees the mobilization and demobilization of all 
field equipment and subcontractors. 

• Coordinates and manages the field technical staff. 
• Adheres to the work schedules provided by the 

TtNUS TOM. 
• Ensures the proper maintenance of site logbooks, 

field logbooks, and field recordkeeping. 
• Initiates FTMRs (field change orders) when 

necessary. 
•   Identifies and resolves problems in the field, 

resolves difficulties via consultation with the MCRD 
Parris Island POC, implements and documents 
corrective action procedures, and provides 
communication between the field team and project 
management. 

•  As the SSO, is responsible for training and 
monitoring site conditions.  The SSO reports to the 
Company Health and Safety Officer (CHSO) and ito 
the TtNUS TOM.  Details of the SSO’s 
responsibilities are presented in the HASP 

Senior Geologist, B.S. Geology, 
over 25 years of geologic and 
environmental experience. 
Registered Licensed Geologist – 
South Carolina 
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Name 

 
Title/Role 

 
Organizational 

Affiliation 
 

Responsibilities 
 

Education and/or Experience 
Qualifications (Optional) 

Kelly Carper QAM TtNUS Reviews SAP, oversees preparation of laboratory 
scope, coordinates with laboratory, and data quality 
review.  Ensures quality aspects of the CLEAN 
program. 
• Develops, maintains, and monitors QA policies and 

procedures. 
• Provides training to TtNUS staff in QA/QC policies 

and procedures. 
• Conducts systems and performance audits to 

monitor compliance with environmental regulations, 
contractual requirements, SAP requirements, and 
corporate policies and procedures. 

• Audits project records. 
• Monitors subcontractor quality controls and records. 
• Assists in the development of corrective action 

plans and ensuring correction of non-conformances 
reported in internal or external audits. 

• Ensures that this SAP meets TtNUS, Navy, and 
SCDHEC requirements. 

• Oversees the responsibilities of the TtNUS Project 
QA/QC Advisor. 

• Prepares QA reports for management. 

B.S., Biology, 16 years 
environmental experience  

120805/P (MC WS #5)  CTO 0089 
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Name 

 
Title/Role 

 
Organizational 

Affiliation 
 

Responsibilities 
 

Education and/or Experience 
Qualifications (Optional) 

Matt Kraus Project 
Chemist  

TtNUS Coordinates analyses with laboratory chemists, ensures 
the laboratory scope of work is followed, reviews data 
packages, and communicates with TtNUS staff. 
• Ensures that the project meets laboratory 

performance objectives.  
• Provides technical advice to the TtNUS team on 

matters of project chemistry. 
• Monitors and evaluates subcontractor laboratory 

performance. 
• Ensures timely resolution of laboratory-related 

technical, quality, or other issues affecting project 
goals. 

• Functions as the primary interface with the 
subcontracted laboratory and the TtNUS TOM. 

• Coordinates and oversees work performed by the 
subcontracted laboratory. 

• Oversees the completion of TtNUS data validation. 
• Coordinates and oversees review of laboratory 

deliverables. 
• Recommends appropriate laboratory corrective 

actions. 

B.S., Environmental Chemistry, 3 
years environmental experience 

Joseph 
Samchuck 

DVM TtNUS Ensures the QA of data validation deliverables. 
• Oversees data validation activities 
• Serves as communication link between TtNUS and 

laboratories on data validation and electronic data 
positing activities. 

Establishes TtNUS data validation protocols in support 

of projects. 

B.S. Chemistry, MBA, M.S. 
Finance, 23 years environmental 
experience 
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Name 

 
Title/Role 

 
Organizational 

Affiliation 
 

Responsibilities 
 

Education and/or Experience 
Qualifications (Optional) 

Matt Soltis HSM  TtNUS Oversees CLEAN Program Health and Safety  Program    
• Provides technical advice to the TtNUS TOM on 

matters of health and safety. 
• Oversees the development and review of the 

HASP. 
• Conducts health and safety audits. 
• Prepares health and safety reports for 

management. 

B.S., Industrial Safety Sciences, 
24 years environmental 
experience 

Kate Zaleski Laboratory 
PM 

Katahdin Analytical 
Services 

Coordinates analyses with laboratory chemist (and GPL 
Laboratories), ensures that scope is followed, QAs data 
packages, and communicates with TtNUS staff. 

Available upon request. 

David 
Howell 

Laboratory 
PM 

GPL Laboratories Coordinates analyses with Katahdin Analytical Services, 
ensures that scope is followed, QAs data packages, 
and communicates with TtNUS staff. 

Available upon request. 

TBD Utility 
Location  

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

 

 

Project Function 
Specialized Training by 
Title or Description of 

Course 

Training 
Provider Training Date 

Personnel/ 
Groups 

Receiving 
Training 

Personnel Titles/ 
Organizational 

Affiliation 
Location of Training 
Records/Certificates 

Field Personnel (1) Various Current UXO and field 
sampling 
personnel 

All Field Team 
Staff/ TtNUS 

TtNUS project office and 
field office 

FOL Supervisor Training(1) Various Current FOL FOL/TtNUS TtNUS project office and 
field office 

SSO First Aid/ 
Cardiopulmonary 
Resuscitation (CPR)(1) 

Red Cross Current Field Personnel SSO/TtNUS TtNUS project office and 
field office 

UXO Avoidance Various training 
elements, as required in  
Department of Defense 
Explosive Safety Board 
(DDESB) Technical 
Paper (TP)-18(1) 

DoD or 
other 
approved 
formal 
course 

Current UXO Technicians 
supporting UXO 
avoidance 

UXO Technician/ 
TtNUS 

TtNUS project office and 
field office 

1.  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 routine training including a 40-hour course (and 8-hour refresher, if applicable) in Hazardous Waste Operations and 
Emergency Response (HAZWOPER) training as described under Occupational Safety and Health Administration (OSHA) 29 Code of Federal 
Regulations (CFR) 1910.120(b)(4). 
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SAP Worksheet #9 -- Project Scoping Session Participants Sheet 
(UFP-QAPP Manual Section 2.5.1) 
 

 
Project Name: MCRD Parris Island SI 
Projected Date(s) of Sampling:  
    Fall/Winter 2009  
 
Project Manager:  Mark Sladic 
 

 
Site Name:  Site Inspection at Eight Munitions Response Sites 
 
Site Location:  Parris Island – Marine Corps Recruit Depot, 
Beaufort County, South Carolina 
 

 
Date of Session:   March 18 – 19, 2009 

Name Title Affiliation Phone 
Number E-Mail Address Project 

Role 

Tim Harrington MCRD Parris Island 
POC 

MCRD Parris 
Island 

843.228.
3423 

timothy.j.harringt
on@usmc.mil MCRD POC 

Meredith Amick SCDHEC PM SCDHEC 803.896.
4218 

amickMS@dhec.
sc.gov 

SCDHEC 
PM 

Charles Cook Navy RPM NAVFAC SE 904.542.
6409 

charles.cook2@n
avy.mil Navy RPM 

Annie Gerry SCDHEC SCDHEC 803.896.
4018 

GerryAM@dhec.
sc.gov SCDHEC 

Lila Llamas USEPA RPM USEPA 
Region 4 

404.562.
9969 

Llamas.Lila@epa
.gov 

USEPA 
RPM 

Heber Pittman MCRD Parris Island 
alternate POC 

MCRD Parris 
Island 

843.228.
3615 

darrel.pittman@u
smc.mil 

MCRD 
Parris 
Island 

Mac McRae USEPA Contractor TechLaw, Inc. 678.493.
1247 

mmcrae@TechL
awInc.com 

USEPA 
Support 

(General) 

Bob Bohn USEPA Contractor TechLaw, Inc 360.333.
2959 

Rbohn@TechLa
wInc.com 

USEPA 
Support 

(MRP/UXO) 

Joe Bowers SCDHEC SCDHEC 803.896.
4024 

BOWERSJB@dh
ec.sc.gov SCDHEC 

Laurel Rhoten SCDHEC SCDHEC 843.846.
1030 

RHOTENLA@dh
ec.sc.gov 

SCDHEC 
District 
Office 

Kelly Taylor MCRD Contractor CH2M Hill 214.324.
1430 

Kelly.Taylor2@c
h2m.com 

MCRD 
Support 

(General) 

Debra Kraemer Meeting Facilitator 
The 

Management 
Edge 

813.254.
4535 

KRAEMERd@ta
mpabay.rr.com 

Meeting 
Facilitator 
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Project Name: MCRD Parris Island SI 
Projected Date(s) of Sampling:  
    Fall/Winter 2009  
 
Project Manager:  Mark Sladic 
 

 
Site Name:  Site Inspection at Eight Munitions Response Sites 
 
Site Location:  Parris Island – Marine Corps Recruit Depot, 
Beaufort County, South Carolina 
 

 
Date of Session:   March 18 – 19, 2009 

Libby Claggett TtNUS Project 
Management Support TtNUS 

904.730.
4669 
x212 

libby.claggett@T
etraTech.com Scribe 

Mark Sladic TtNUS TOM TtNUS 412. 
921.8216 

mark.sladic@ 
tetratech.com TOM 

Ralph Brooks TtNUS UXO Manager TtNUS 
770.413.
0965 x-

231 

ralph.brooks@ 
tetratech.com 

UXO 
Manager 

Ralph Basinski TtNUS MRP 
Coordinator TtNUS 412.921.

8308 
ralph.basiniski@t

etratech.com 
MRP 

Coordinator 

Michelle 
Blanken 

TtNUS Technical 
Support TtNUS 412.921.

8549 
michelle.blanken
@tetratech.com 

Technical 
Support 

 

Comments/Discussion:  

TtNUS provided an overview of the SAP worksheets for the MRP.  Team members were provided the 

opportunity to ask questions regarding the SAP worksheets.  SCDHEC e-mailed verbal comments from 

the meeting and other written comments to TtNUS.  After incorporating verbal and e-mailed comments, 

TtNUS submitted the document in draft form for formal comment.  Individual verbal comments on the SAP 

received during the meeting have been captured and documented in the MCRD Parris Island Partnering 

Meeting Minutes and TtNUS meeting notes and are presented in Appendix B3. Draft DQOs were 

developed and DQO outputs of the meeting are presented in the worksheets in this SAP submittal.  

 

Action Items: 

• TtNUS to propose soil and sediment project action limits (PALs) to be used for Parris Island in the 

SAP.  

 

• TtNUS to review the background data set for Site 3 and propose if it is appropriate for use at the UXO 

sites (for sediment and soil).   

 

• TtNUS to add additional information concerning the existence/non-existence of UXO 01. 
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• Heber Pittman (MCRD Parris Island) to investigate whether or not permission is required to leave cut 

vegetation in marsh areas.   

 

• Tim Harrington (MCRD Parris Island) to investigate any flying restrictions associated with the aerial 

magnetometer survey for UXO 06. 

 

• TtNUS to update SAP with the verbal comments noted carrying the concepts throughout the 

document to the remaining, similar worksheets.   

 

• MCRD Parris Island to research construction materials and methods for the parade deck and parking 

lot at UXO 03. 

 

• Any verbal notes/comment from Project Team on SAP not captured during meeting discussion (as 

documented on Partnering Meeting Minutes) will be e-mailed to TtNUS. 

 

Consensus Decisions: 

• UXO 02:  Sediment samples will be collected in the area of the concrete target foundations.  If 

located, and if accessible, soil samples will be collected at the firing line.  The UXO 02 site boundary 

will need to be adjusted to account for no stop/no berm for bullets and may need to be revised based 

on the orientation of the range/firing line and the results of the SI. 

 

• UXO 03:  A geophysical investigation will not be conducted on the paved area at this site.  It was 

agreed that the grassy area would be the starting point for UXO 03.  Once the results of 

investigations in grassy area are known, the Project Team will make a decision as to what to do about 

paved area within site boundary. 

 

• Soil property data may be added to analysis at sites where soils samples are proposed for collection, 

i.e., pH, total organic carbon (TOC), and cation exchange capacity (CEC).  Sediment samples will be 

analyzed for TOC. Sediment samples will not be analyzed for grain size, acid volatile sulfides (AVS), 

simultaneously extracted metals (SEM), or other sediment characterization properties during SI 

phase of investigation if necessary, these parameters will be analyzed during future phases of 

investigation.  Results from these analyses will be utilized in argument(s) regarding the applicability of 

background and fate and transport (evaluation of mobility and/or leachability of MC in detected site 

media) with respect to recommendations to investigate additional media (subsurface soil, 

groundwater, surface water).   
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Project Name: MCRD Parris Island SI 
Projected Date(s) of Sampling:  
    Fall/Winter 2009  
 
Project Manager:  Mark Sladic 
 

 
Site Name:  Site Inspection at Eight Munitions Response 
Sites  
 
Site Location:  Parris Island – Marine Corps Recruit Depot, 
Beaufort County, South Carolina 
 

 
Date of Session:   May 18 – 20, 2009 

Name Title Affiliation Phone 
Number 

E-Mail 
Address Project Role 

Tim Harrington MCRD Parris Island 
POC 

MCRD 
Parris 
Island 

843.228.
3423 

timothy.j.harring
ton@usmc.mil MCRD POC 

Meredith Amick SCDHEC PM SCDHEC 803.896.
4218 

amickMS@dhe
c.sc.gov SCDHEC PM 

Charles Cook Navy RPM NAVFAC 
SE 

904.542.
6409 

charles.cook2@
navy.mil Navy RPM 

Annie Gerry SCDHEC SCDHEC 803.896.
4018 

GerryAM@dhec
.sc.gov SCDHEC 

Lila Llamas USEPA RPM USEPA 
Region 4 

404.562.
9969 

Llamas.Lila@ep
a.gov USEPA RPM 

Tim Frederick USEPA USEPA 
Region 4 

404.562.
8598 

frederick.tim@e
pa.gov USEPA 

Heber Pittman MCRD Parris Island 
alternate POC 

MCRD 
Parris 
Island 

843.228.
3615 

darrel.pittman@
usmc.mil 

MCRD Parris 
Island 

Mac McRae USEPA Contractor TechLaw, 
Inc. 

678.493.
1247 

mmcrae@Tech
LawInc.com 

USEPA 
Support 

(General) 

Joe Bowers SCDHEC SCDHEC 803.896.
4024 

BOWERSJB@d
hec.sc.gov SCDHEC 

Susan Byrd SCDHEC SCDHEC 803.896.
4188 

byrdsk@dhec.s
c.gov SCDHEC 

Stacey French SDCHEC, Tier II Link SCDHEC 803.896.
4255 

frenchsl@dhec.
sc.gov SCDHEC 

Pat Franklin Meeting Facilitator 
The 

Manageme
nt Edge 

843.571.
3672 

pat.franklin@m
ail.com 

Meeting 
Facilitator 

Libby Claggett TtNUS Project 
Management Support TtNUS 

904.730.
4669 
x212 

libby.claggett@t
etratech.com Scribe 
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Project Name: MCRD Parris Island SI 
Projected Date(s) of Sampling:  
    Fall/Winter 2009  
 
Project Manager:  Mark Sladic 
 

 
Site Name:  Site Inspection at Eight Munitions Response 
Sites  
 
Site Location:  Parris Island – Marine Corps Recruit Depot, 
Beaufort County, South Carolina 
 

 
Date of Session:   May 18 – 20, 2009 

Mark Sladic TtNUS TOM TtNUS 412. 
921.8216 

mark.sladic@tet
ratech.com TOM 

Peggy Churchill TtNUS TtNUS 
321.636.
6470 
x1300 

peggy.churchill
@tetratech.com 

DQO 
Facilitator 

Greg Zimmerman TtNUS TtNUS 412.921.
8992 

greg.zimmerma
n@tetratech.co

m 

Technical 
Support 

 

Comments/Discussion: 

There are 7 MRP sites which will be investigated during this SI.  Peggy Churchill presented a DQO 

discussion focusing on Steps 2 and 5 using UXO 03 as an example site.  The draft SI Report is due to the 

Project Team for review by September 2010.  DQOs were developed and DQO outputs of the meeting 

are presented in the worksheets of this SAP submittal 

 

This investigation will require a minimum of two mobilizations, one for the MEC investigation and one for 

the MC investigation.  The SI can provide a means to move forward in the CERCLA process without 

delineation [No Further Action (NFA), NA, Land Use Controls (LUCs)].  SCDHEC stated its position on 

LUCs, the Department’s intent with LUCs is not to prohibit the use of the property, but instead to ensure 

protection of future users.  From munitions sites at a minimum, a LUC is a form of notification in the base 

master plan about use related to digging, notification that is was a munitions site, etc. 

 

Action Items:   

• Meredith to provide the Team with examples of previous LUC language for UXO sites.   

 

• Annie to talk with Joe regarding the need for groundwater samples in the grassy area at the Parade 

Deck.   
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• Look for construction records for the parade deck at UXO 03 and examine the building records to 

determine if pavement, if maintained, can serve as an exposure pathway barrier.  Investigate for the 

presence of MEC or MEC debris in the subsurface through geophysics in the grassy area.  Determine 

potential extent of LUC boundary.   

 

Consensus Decisions: 

The Team reached consensus on the following actions for UXO 03 (Parade Deck): 

 

1. Look for records.  Use construction records to justify that geophysics are not needed in the paved 

area. 

 

2. Conduct geophysics in the grassy area.  If anomalies are not found in the grassy area, determine 

whether to investigate for MC.  If anomalies are found in the grassy area, investigate the anomalies 

for the presence of MEC and determine whether to proceed with MC investigation.   

 

3. The LUC for the paved area (Parade Deck) will include keeping the pavement in place to serve as a 

barrier to the receptor of a potential risk.  If work is conducted that disrupts the LUC, workers must be 

notified the site was a former bombing range through the dig permit process.  Notification of use of 

the location (UXO 03) as a former range will be included in the base master plan.   
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SAP Worksheet #10 -- Problem Definition, Site History and Background 
(UFP-QAPP Manual Section 2.5.2) 

 

10.1 GENERAL INTRODUCTION AND PROBLEM DEFINITION FOR INDIVIDUAL SITES 

MCRD Parris Island consists of approximately 8,095 acres of which 3,263 are habitable (MCRD Parris 

Island Strategic Plan 2008 - 2013), and is located along the southeastern coast of South Carolina 

approximately 1 mile south of the City of Port Royal and 30 miles northeast of Savannah, Georgia.  Hilton 

Head Island is located approximately 3 miles southwest of MCRD Parris Island across Port Royal Sound.  

MCRD Parris Island is the reception and recruit training facility for Marine Corps enlisted men from states 

east of the Mississippi River and for enlisted women nationwide.  MCRD Parris Island is the oldest major 

Marine Corps facility in the United States.  The facility has been operated as a recruit training facility for 

the United States Marine Corps since 1915.  Currently access to MCRD Parris Island is controlled at the 

main entrance, and the surrounding rivers, swamps, and tidal flats make additional ingress difficult.   

 

Prior to its establishment in 1915, MCRD Parris Island had a military past that spanned over 400 years 

and included fortifications constructed by the Spanish, French and United States Navy.  In 1884, the Navy 

purchased approximately 41 acres of land on the northeastern side of MCRD Parris Island and 

construction began on the Naval station, in 1891, the facility was officially designated as the United States 

Naval Station, Port Royal, South Carolina.  The name of the post was changed to Marine Barracks, Paris 

Island, South Carolina, in 1917 and the spelling with two “r”s was mandated in December 1917.  

Following WWII, MCRD Parris Island’s primary mission remained recruit training, and it was redesignated 

as the Marine Corps Recruit Depot, Parris Island, South Carolina in 1946.  In 1983, the base was officially 

redesignated Marine Corps Recruit Depot, Eastern Recruiting Region, Parris Island, South Carolina.   

 

MCRD PARRIS ISLAND PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 

The following sections provide general information for MCRD Parris Island including climate, topography, 

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

threatened, endangered, and protected species. 

 

Climate 

MCRD Parris Island experiences long and hot summers and short and mild winters.  Precipitation is 

abundant, averaging about 49 inches per year, and, in the range of 40 to 58 inches during most years.  

The abundant supply of warm, moist, relatively unstable air produces frequent scattered showers and 
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thunderstorms.  The winter season is short and mild.  Average daily maximum and minimum 

temperatures are 63º F and 38º F, respectively.     

 

Topography 

MCRD Parris Island lies within a system of islands, marshes and interconnecting man-made causeways 

that form a peninsula.  MCRD Parris Island lies in the Lower Coastal Plain physiographic province.  

Elevations range from sea level to 22 feet above mean sea level (msl).  MCRD Parris Island consists of 

Parris Island (the largest and most developed island), seven smaller named islands, many small 

unnamed islands, salt marshes, and related tidal creeks.  Most of MCRD Parris Island is within the 100-

year flood plain.  The majority of the area of Parris Island north of Ballast Creek, the east central area of 

Page Field, and the central part of Horse Island are the only surfaces above the 100-year flood plain 

(NEESA, 1986). 

 

Geology 

The islands comprising MCRD Parris Island consist primarily of barrier-island sand, silt and clay deposits 

(FFA).  A further discussion of the descriptive and structural geology of the Beaufort-Jasper County area 

can be found in the Master Work Plan for MCRD Parris Island (B&R Environmental, 1998a) or the Initial 

Assessment Study (IAS) (NEESA, 1986).  

 

Soil and Vegetation Types 

Soils at MCRD Parris Island have been mapped by the U.S. Soil Conservation Service as both individual 

soils and groupings of soils (units).  MCRD Parris Island has been mapped as having 15 individual soil 

types, while three soil units have been mapped for MCRD Parris Island (the Wando-Seabrook-Seewee, 

Coosaw-Williman-Ridgeland and Bohicket-Capers-Handsboro Soil Unit).  

 

Hydrology 

The marsh areas and tidal creeks that border MCRD Parris Island drain into the Beaufort River and Broad 

River to form the Port Royal Sound.  Surface runoff from most of the site flows into the surrounding 

surface water bodies or storm drains that discharge into the marshes. 
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Hydrogeology 

The hydrogeologic framework of the Parris Island area consists of a shallow unconfined surficial aquifer, 

existing throughout Parris Island, which is estimated to be 30 feet thick and is typically found at a depth of 

approximately 3 feet.  Beneath the surficial aquifer lies the Floridian Aquifer.  The surface of the aquifer 

lies 40 to 90 feet below the surface of the land with more than 20 feet of the low permeable Hawthorn 

formation and a layer of clay under the marshes separating the two aquifers.  This low permeable 

formation has been discovered to be thinned or missing in localized areas in and around Parris Island 

(FFA).  The water table in the MCRD Parris Island area usually ranges from 0 to 10 feet bgs and is most 

commonly found at a depth of 3 feet bgs.  The direction of groundwater flow in the upper portion of the 

shallow surficial aquifer is generally toward the nearest surface water body, such as a pond, river, or tidal 

creek.  A further discussion of the descriptive and hydrogeology can be found in the Master Work Plan for 

MCRD Parris Island (B&R Environmental, 1998a) or the IAS (NEESA, 1986). 

 

Cultural and Natural Resources 

No existing cultural or natural resources were identified during information gathering for the ASR. 

 

Endangered and Special Status Species 

No threatened or endangered plant species are known to occur on MCRD Parris Island.   

 

INDIVIDUAL MRP SITE-SPECIFIC CHARACTERISTICS/PROBLEM DEFINITIONS 

Eight MRP sites are addressed in this SAP, however, only 7 will be investigated, Table 10-1 summarizes 

the seven MRP sites at MCRD Parris Island that will be investigated as part of this SI.  Figure ES-2 shows 

the locations of these MRP sites within MCRD Parris Island.   
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TABLE 10-1 

 
SUMMARY OF MUNITIONS RESPONSE PROGRAM SITES 

MCRD PARRIS ISLAND 
PARRIS ISLAND, SOUTH CAROLINA 

 

Site Name UXO Site No. Size Historical Use Dates of Use 
Rifle Range at Ballast 
Creek (Old Rifle Range) 

UXO 02 600 yards in 
length 

Rifle and Pistol 
Range; Flying 

Field  

1916-1919 (rifle 
and pistol range) 
1919-1922 (flying 

field) 
Aerial Bombing Target at 
Parade Deck 

UXO 03 Approximately 
11.5 acres 
including 

target circle 

Target Use 1930s-early 
1940s 

Field Artillery West Main 
Range 

UXO 04 9,000 Feet in 
length; 16,500 
feet including 

range fan 

Field Artillery  1937-1940 

Field Artillery East 
Shrapnel Range: UXO 05 
is the northern section of 
this range and includes the 
firing point; UXO 6 is the 
southern portion of this 
range and includes the 
impact areas 

UXO 05 and UXO 
06 

11,000 foot 
long impact 

area and 
17,000 Foot 
long danger 

zone fan 

Field Artillery  1937-1940 

Aerial Bombing Target at 
Golf Course 

UXO 07 Approximately 
0.72 acre 
including 

target circles 

Bombing Target 1942-1946 

Aerial Bombing Target at 
Southern Tidal Flats 

UXO 08 Approximately 
3.65 acres 
including 

target circles 

Bombing Target 1940s (utilized 
during WWII) 

  

The following sections provide the site-specific background information, conceptual site model (CSM) 

summaries, and problem definitions for each of the MRP sites located at MCRD Parris Island which will 

be the focus of this UFP-SAP.  In general, for the MC investigation, bullets, bullet fragments, or lead shot 

observed in a sample are not of interest, it is only the soil and sediment MC concentrations that are a 

concern. 
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10.2 GRENADE RANGE NEAR OLD SWIMMING POOL AT WEAPONS AND FIELD TRAINING 

BATTALION AREA (UXO 01) 

Identification of this grenade range is based solely on the recollection of a single interviewee, out of 25 

that were contacted during the ASR, who indicated the potential for a grenade range to have existed at 

this location during his recruit training in 1943.  Details are provided in the ASR and Appendix B4 of this 

UFP-SAP.  Despite this individual’s recollection, there are no historical records to document the existence 

of a Grenade Range at the described location as shown on Figure 10.1.  During the ASR, a review of 

contemporary maps did not reveal any ranges in the described area, and a review of aerial photography 

from 1945 did not reveal any distinct ground features of hardened grenade courts.  In addition, the 

approximate location would have been close to housing areas which existed during the time of the range 

operation.  It is unlikely that a grenade range would have been located in close proximity to housing 

areas.  Based on the lack of evidence (i.e., records indicating location, use, operating procedures, etc.) to 

support the existence of the grenade range, it is believed that the range did not exist at this location.  

Therefore, there is no problem associated with UXO 01 that needs to be addressed during this SI and 

UXO 01, and it will not be addressed in this UFP-SAP.  A summary of the grenade range interview, 

physical evidence related to the location of the site, and historical records will be presented in the SI 

Report to be compiled at the completion of this SI.   

 

10.3 CSM SUMMARY AND PROBLEM DEFINITION FOR RIFLE RANGE AT BALLAST CREEK 
(UXO 02) 

10.3.1 Conceptual Site Model 

The following subsections present the potential or known sources of contamination, migration pathways, 

receptors, and the problem statement for the Rifle Range at Ballast Creek. Figure 10.2 shows an aerial 

view of UXO 02 and also shows the site boundary as presented in the ASR.   

 
10.3.1.1 Site Setting and Background 

This former 600 yard rifle range first appeared on site maps in 1916, but may have been constructed 

earlier.  The site is also thought to have contained a small pistol range.  The site was sometimes referred 

to as the “Old Rifle Range” to differentiate it from the rifle and pistol ranges constructed in the Weapons 

and Field Training Battalion Area in 1918.  Following WWI through 1922, this range was used as an 

aircraft flying field.  Most of the land associated with this range has since been covered by dredge fill.  

The exact location of the firing line is unknown.  Photographs 10-3.1 and 10-3.2 below present the site as 

observed during the March 2009 MCRD Parris Island Project Team site visit.  Photograph 10-3.3 shows 
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concrete target foundations that are still present at the site.  Additionally, during the ASR site visit and 

walk, caliber .30 bullets were found scattered about the area near the concrete target foundations.     

 

   
Photograph 10-3.1 and 10-3.2:  UXO 02 Rifle Range at Ballast Creek (2009) 

 

 

Concrete Target 
Foundations 

Photograph 10-3.3:  Concrete target foundations located at UXO 2 (2009) 

 

Later, warehouses, and storage structures were built and remain, as does a dredge spoil area at the site.  

The locations of utilities that may be present at this site are unknown at this time.   

 

10.3.1.2 Potential or Known Sources of MC Contamination 

Munitions employed at this range were .30 caliber cartridges.  There is minimal potential for complete 

munition rounds to be found at the firing line, and for spent projectiles (which are not UXO) to be found 

anywhere within the range.  For small arms ammunition, the primary MC of concern is lead from bullets 

and to a lesser extent antimony and arsenic which are associated with lead and copper and zinc which 

are associated with bullet jackets.  Lead accounts for more than 85 percent of the weight of the projectile.  

Antimony is added to bullets as a hardening agent in quantities ranging from 0.1 to 2 percent.  Arsenic is 
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naturally present in lead at trace levels (0.001 to 0.05 percent).  Antimony and arsenic, if present, would 

be spatially correlated with the lead because they are associated with the lead in the bullets. The USEPA 

screening value commonly used to indicate the presence of potentially unacceptable levels of antimony in 

soil and sediment is 31 mg/kg; the screening value for arsenic is 0.39 mg/kg and is within the typical soil 

and sediment background concentration range of up to about 15 mg/kg.  Using the relative concentrations 

of these metals in projectiles, lead would have to be present in soil or sediment at a concentration greater 

than 600 mg/kg for arsenic, antimony, copper, or zinc from bullets to be present at potentially 

unacceptable levels.  Therefore, lead, which is easier to measure in some respects, is a useful indicator 

of potentially unacceptable concentrations of any of these five metals in soil or sediment.  A similar 

argument can be made for copper (typical background concentrations equal 10 mg/kg) and zinc (typical 

background concentrations equal 50 mg/kg).   

 

Arsenic and antimony found in soil either naturally occurring or from anthropogenic releases forms 

insoluble complexes with iron, aluminum, and magnesium oxides found in soil surfaces, and in this form, 

they are relatively immobile.  Under reducing conditions, arsenic and antimony can be released from the 

solid phase, resulting in soluble mobile forms, which may potentially leach into groundwater or result in 

runoff into surface waters.  However, because many arsenic and antimony compounds tend to partition to 

soil or sediment under oxidizing conditions, leaching usually does not transport arsenic and antimony to 

any great depth.  Downward migration has been shown to be greater in a sandy soil than in a clay loam.  

The arsenic and antimony cycle in soils is complex, with many biotic and abiotic processes controlling its 

overall fate and environmental impact.   

 

Sampling was conducted in 2007 and 2008 within the Weapons and Field Training Battalion (WFTBN) 

impact area as part of the Sediment Characterization Report (CH2MHill, 2009).  The sediment 

characterization study targeted small arms ranges/munitions projectiles.  Several findings of this report 

are relevant to the UXO 2 investigation.   This characterization study and a referenced United States 

Army Corps of Engineers (USACE) study identified lead as the primary MC associated with small arms 

ranges.  The majority of the projectiles found during the WFTBN field investigation were whole with 

jackets in various states of deterioration.  Metals concentrations were found to generally decrease with 

increasing depth.  This study also found that elevated SEM/AVS were present within the depths of either 

0- to 6-inches bgs or 6- to 12-inches bgs, indicating that the metals potentially bioavailable are near the 

surface.  The study further stated that the metals in the subsurface sediments are not likely to be 

bioavailable if these sediments were exposed at a future time.  During XRF screening, data indicated 

elevated concentrations of metals in sediment that appeared to occur in localized hot spots, with no 

apparent concentration gradients that would suggest transport away from a point source of 

contamination.  A preliminary human health screening conducted as part of the study indicated that 
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potential risks from direct contact with sediment under a recreational scenario were not a concern.  The 

preliminary ecological risk screening indicated that impact to receptors exposed to sediments were 

possible to those constituents with limited mobility but that the potential for population-level impacts to 

upper trophic level receptors was low due to the isolated nature of elevated concentrations and because 

these receptors would have a greater mobility. 

 

The greatest number of bullets is expected to be found in the area near the concrete target foundation 

blocks.  The penetration depth of small arms on the range floor is estimated to be 1 foot or less (ITRC 

document: Characterization and Remediation of Soils at Closed Small Arms Firing Ranges, January 

2003), and fragments would be expected to be present within the top 6 inches of media.  For this reason, 

lead in sediment in the area of the concrete target foundations would be the primary source of lead 

contamination at the Rifle Range at Ballast Creek and will be the focus of this SI.  Additionally, surface 

soil samples will be also be collected from areas upgradient/upland of the concrete target foundations in 

order to determine if rounds may have fallen short of the targets.        

 

10.3.1.3 Contaminant Migration Pathways and Receptors 

Sediment in the area of the concrete target foundations and soil upgradient of the concrete target 

foundations at the Rifle Range at Ballast Creek could be contaminated with lead (and to a lesser extent 

antimony, arsenic, copper, and zinc), contamination, if present at this site, could infiltrate into the 

subsurface soil and deep sediment and ultimately leach into the groundwater.  An additional migration 

pathway at this site includes storm water run-off that could have transported lead contaminated sediment, 

soil, and dissolved contaminants to impact nearby media.  Additionally, lead migration in surface water 

and groundwater may occur through influences of the rising and falling tides.     

 
Human receptors at this site include military and civilian personnel, contractors, maintenance workers, 

recreational users, and trespassers.  Ecological receptors at this site would consist of common flora and 

fauna including fish, shellfish, crustaceans, wading birds, ospreys, and pelicans, which would also be 

potential receptors in areas where sediment has been impacted.  Human receptors (fishermen) could also 

contact contaminants through the food chain because fishing is permitted at MCRD Parris Island.  

Ecological receptors could contact MC contaminants through the food chain when ingesting fish and 

vegetation at this site.   
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10.3.2 Problem Statement 

If present, the highest concentration of antimony, arsenic, copper, lead, and zinc are expected to be 

located in sediment (0 to 6 inches and 2 to 3 feet below the sediment surface), in the area of the concrete 

target foundations.  Lead may also be present in surface soil (0 to 1 foot bgs) in areas upgradient of the 

concrete target foundations.  Lead is the primary constituent of concern because it is the primary 

constituent in the spent munitions used at this site.  Data must be collected to determine whether lead, 

which is also used as a chemical marker for the presence of antimony, arsenic, copper, and zinc, is 

present at concentrations that pose a potential unacceptable risk to human health and the environment, 

and whether further investigation of the site is required. 
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10.4 CSM SUMMARY AND PROBLEM DEFINITION FOR AERIAL BOMBING TARGET AT 

PARADE DECK (UXO 03) 

10.4.1 Conceptual Site Model 

The following subsections present the potential or known sources of contamination, migration pathways, 

receptors, and the problem statement for the Aerial Bombing Target at Parade Deck. Figure 10.3 shows 

an aerial view of UXO 03. 

 

10.4.1.1 Site Setting and Background 

The former Bombing Target at the Parade Deck center is known to have been located at the site of the 

current parade deck as early as 1937 (Figure 10.3).  The bomb target consisted of concentric circles 

outlined on the ground (sometimes with lime), which would have been visible from the air.  Target use 

ceased when the parade field which was paved in the early 1940s.  Miniature inert practice bombs with 

pyrotechnic signal cartridges are reported to have been the ordnance used for target practice at the time.   

An open area/field, parking lot areas, and several buildings currently surround the former target area.  It is 

assumed, but not confirmed, that any practice bombs/munitions discovered during construction of the 

parade deck, parking lot, and other structures in the area (which cover a majority of the site) would have 

been removed during construction.  The open area/field to the north of the bomb target and other non-

paved areas surrounding the target may have received ricochets or impacts from bombs that had missed 

their targets, but this has not been confirmed.   

 

The Parade Deck is used regularly for ceremonies with military personnel, and visitors frequent the site 

and the surrounding area.   

 

10.4.1.2 Potential or Known Sources of MEC and MC Contamination 

MEC Presence 

Munitions used at this range were miniature practice bombs with pyrotechnic signal cartridges.  It is 

unknown, but assumed that any practice bombs/munitions located during construction of the parade 

deck, parking lot, and other structures in the area would have been removed during construction.  The 

ASR did not uncover any information concerning range clearances at this location.  The unpaved area to 

the north of the target area may have received ricochets or impacts from bombs that had missed their 

targets.  Penetration depths for these types of practice bombs are estimated to be up to 2 feet bgs 

depending on the angle of impact.  It is possible that MEC (practice bombs) is present in subsurface soil 
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of the unpaved areas of the sites.  MEC are not expected to be present on the surface at this site.  It is 

assumed that any MEC that might have been present on the surface would have been discovered and 

removed.  The USACE has conducted studies regarding the depth of recovery for thousands of ordnance 

items.  The data (Figure 8-12 of EM 1100-1-400d 

http://www.itrcweb.org/Documents/USACEMilitaryMunitionsResponseActionsJune2007.pdf) shows that 

while the maximum depth of penetration will resemble the penetrating depth predicted by the penetration 

analysis, the actual depth of penetration for most items is much lower.  In fact, most items were located 

less than two feet deep.  There is no documentation indicating that MEC has ever been found at this site.  

The unpaved portions of the site will be investigated during the MEC phase of this SI (see Appendix A for 

MEC UFP-SAP), upon receipt of the results of the MEC phase of the SI, the Project Team will evaluate 

the need to investigate the paved portions of the site. 

 

MC Presence 

Munitions used at this range were miniature practice bombs with pyrotechnic signal cartridges.  For 

practice bombs of this type, the spotting charge signal contains a black powder expelling charge and a 

red phosphorous pyrotechnic mixture to provide smoke and burn brightly.  MC associated with the 

practice bombs used at this site may be present.  Black powder (mixture of sulfur, charcoal, and 

potassium nitrate), red phosphorous (often used as a component of matchbook strike plates or as an 

ingredient in rat and cockroach poisons), and fluorescein dye are the primary MC associated with the 

practice bombs used at this site.  Sulfur and charcoal do not pose an environmental concern at the 

concentration levels in the environment that could be associated with the site activities.  The other MC are 

not persistent in the environment and would not be expected to be remaining at this site after 

approximately 70 years and there are no published toxicity criteria for fluorescein dye.  However, if 

MEC/practice bombs are located at this site during the SI geophysical survey, the MCRD Parris Island 

Project Team will evaluate the need for future MC we plan on completing the field work portion of this 

project in March 2010 and investigations of this site.  

 

10.4.1.3 Contaminant Migration Pathways and Receptors 

Subsurface soil at the Aerial Bombing Target at the Parade Deck could be impacted by MEC.  If MEC are 

present in the subsurface soil, migration is not expected to be significant.  Penetration depths for these 

types of practice bombs are expected to be up to 2 feet bgs.  However, penetration may be deeper 

because the target area and most of the area surrounding it have been paved over, and, the unpaved 

areas have been maintained.  It is also likely that during paving, planting and other grounds keeping 

procedures, if discovered, any MEC items would have been removed.  There is no documentation 
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indicating that MEC has ever been found at this site.  If MEC are present at this site, future construction, 

excavation and/or maintenance at the site could act as a release mechanism allowing MEC to migrate.   

 

Human receptors at this site include military and civilian personnel, contractors, and maintenance workers 

who may take part in intrusive activities at this site.  It is assumed that visitors attending ceremonies at the 

parade deck would not take part in intrusive activities.  Ecological receptors at this site would consist of 

common flora and fauna which may burrow into potentially impacted subsurface soil.   
 

10.4.2 Problem Statement 

It is unknown whether MEC exists in the subsurface soil (depths of 2 feet bgs or greater) in unpaved 

areas of UXO 03 Aerial Bombing Target at the Parade Deck.  Subsurface soil must be investigated during 

the SI to determine the absence or presence of MEC.  Upon receipt of the results and recommendations 

of the SI, the Project Team will evaluate the need to investigate the paved areas of the site and may also 

decide to address MC during future investigations at this site.  Additionally, to further aid in 

characterization of the site, sample cores will be collected from the parade deck in order to determine 

construction materials and depth of grade.  MEC, which is the primary concern at this site at this time, is 

addressed in the UFP-SAP for MEC (presented as Appendix A).  The collection of sample cores from the 

parade desk will be addressed in Worksheets 14 and 17; however, because environmental samples will 

not be collected, UXO 03 will not be addressed elsewhere in the MC SAP. 
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10.5 CSM SUMMARY AND PROBLEM DEFINITION FOR FIELD ARTILLERY WEST MAIN 

RANGE (UXO 04) 

10.5.1 Conceptual Site Model 

The following subsections present the potential or known sources of contamination, migration pathways, 

receptors, and the problem statement for the Field Artillery West Main Range. Figure 10.4 shows an 

aerial view of UXO 04 and also shows the site boundaries as presented in the ASR.   

 

10.5.1.1 Site Setting and Background 

In 1937, the Marines established two impact areas for field artillery firing, the largest being the Field 

Artillery West Main Range and the other being the Field Artillery East Shrapnel Range.  The Field Artillery 

West Main Range is believed to have been used from 1937 – 1940, and had a concrete observation point 

and a total of nine firing positions, including three concrete points (firing points B, H, and R).  Firing point 

R on Horse Island provided the apex of the surface danger zone (range fan).  The impact area was 9,000 

feet in length and the range fan extended 16,500 feet.  The area which previously encompassed the Field 

Artillery West Main Range is now covered by numerous buildings and other structures, roadways, cleared 

areas, housing areas (Argonne Trailer Park), Page Field, and marsh/swamp areas.  Artillery use is known 

to have included HE; and shrapnel rounds from the 75mm Model 1897 gun, as well as the 75mm pack 

howitzer, M1.  Other calibers such as 2.95-inch mountain gun, 37mm anti-tank and 105mm howitzer may 

have been fired, but no evidence has been uncovered to support this.  No evidence has been uncovered 

that this impact area was used for aerial bombing.  Photographs 10-5.1 and 10. 5-2 present some of the 

open, undeveloped areas of UXO 04.  Photographs 10-5.3 and 10-5.4 present concrete firing positions B 

and R.   

 

  
Photographs 10-5.1 and 10-5.2:  UXO 04 Field Artillery West Main Range (2009) 
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Photograph 10-5.3:  Concrete Firing Position B  Photograph 10-5.4:  UXO 04Concrete Firing Position R 

(photographs from ASR site visit) 

 

The locations of utilities that may be present at the open undeveloped portions of this site are unknown at 

this time.  The Broad River boarders this site on the west and access to this site would be possible from 

the river.   

 

10.5.1.2 Potential or Known Sources of MEC and MC Contamination 

MEC Presence 

The sources of potential MEC at the Field Artillery West Main Range are the area surrounding the range 

fan, the target area/impact areas (assumed to be areas of higher elevation), and the firing points.  Former 

impact area target locations are unknown, and the impact area as it is referred to in the ASR is very large 

(greater than 1000 acres of marsh and flat land).  Sandy high topographic points near the center of the 

impact area are considered to be the most likely areas for the former impact area targets.  These higher 

areas would have allowed visual observation, kept targets out of tidal wash, and provided access to 

targets for periodic maintenance.  Furthermore, these areas are present at the center of the impact area 

(where impact area targets would be expected).  Therefore, they are surmised to be the most likely 

location for the impact area targets based on what is known.  Additionally, these high points are also 

relatively distant to Page Field, Page Field Road, the estuary, and more recently developed areas on the 

western side of the impact area.  Penetration depths for the types of munitions used are estimated to be 

between 5 and 10 feet bgs, depending on the soil type and angle of penetration.  The USACE has 

conducted studies regarding the depth of recovery for thousands of ordnance items.  The data (Figure 8-

12 of EM 1100-1-400d 

http://www.itrcweb.org/Documents/USACEMilitaryMunitionsResponseActionsJune2007.pdf) shows that 

while the maximum depth of penetration will resemble the penetrating depth predicted by the penetration 

analysis, the actual depth of penetration for most items is much lower.  In fact, most items were located 

less than two feet deep.  Expended shrapnel rounds have little ability to penetrate the ground surface and 
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are typically found on the surface.  The impact area within the range fan would have received the most 

ammunition that failed to detonate (duds).  The area around the firing points could potentially contain 

complete rounds of ammunition.  There may have been instances when complete rounds/residue may 

have been discarded (i.e., thrown or tossed) around the firing points after exercises.  Therefore, if 

present, the discarded rounds would be expected to be present on or near the surface.  Four of the nine 

firing points, D, F, H, and L are located in developed areas of the site, with firing points L and H located 

on active ranges.  MEC would not be expected to be present at these firing points, during development of 

these areas, any munitions-related items found on or near the surface would have been disposed at that 

time.  Therefore, these firing points will not be investigated during the MEC field investigation.  

 

MC Presence 

The sources of potential MC at the Field Artillery West Main Range are the area surrounding the range 

fan, the target area/impact areas (assumed to be areas of higher elevation), and the firing points.  

Shrapnel rounds which functioned properly would have deposited lead pellets over target areas.  The 

impact area within the range fan would have received the most ammunition that failed to detonate (duds).  

The area around the firing points could potentially contain complete rounds of ammunition.  There may 

have been instances when complete rounds/residue may have been discarded (i.e., thrown or tossed) 

around the firing points after exercises.  Therefore, if present, the discarded rounds and any MC would be 

expected to be present on or near the surface.  Four of the nine firing points, D, F, H, and L are located in 

developed areas of the site, with firing points L and H located on active ranges.  Active ranges are 

excluded from investigation.  MEC would not be expected to be present at firing points located in 

developed areas such as firing points D and F; during development of these areas, any munitions-related 

items found on or near the surface would have been disposed at that time.  However, there is the 

potential for MC to be located in these areas; therefore, if these firing points are accessible and have not 

been disturbed/graded/covered by buildings, etc, these two firing points will also be investigated.  The 

primary types of MC which may be present at the Field Artillery West Main Range are TNT, black powder, 

and lead (technical data sheet presented in Appendix B4).  Antimony and arsenic, if present, would be 

spatially correlated with the lead because they are associated with the lead in the pellets, but they would 

be present at much lower concentrations as explained in Section 10.3.1.2.  Therefore, lead is a useful 

indicator of the presence or absence of antimony and arsenic at concentrations of environmental concern.  

Cyclotrimethylene trinitramine (RDX) may also be present based on potential usage during 1940 and 

there are no published toxicity criteria for fluorescein dye.  Nitroglycerin from unburned propellants could 

have been deposited at firing points; however, nitroglycerin is highly soluble and degrades in the 

environment and would not be expected to be present as usage of this site ended in 1940. 
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10.5.1.3 Contaminant Migration Pathways and Receptors 

It is assumed that MEC and MC contamination, if present, would be concentrated in impact/target areas 

(areas of higher elevation) and the firing points.  MC contamination in soil and sediment at this site could 

infiltrate into the subsurface soil and deeper sediment and ultimately leach from the soil and sediment into 

the groundwater.  The potentially impacted groundwater may migrate, thereby contaminating 

downgradient subsurface soil and expanding the impact to groundwater.  An additional migration pathway 

would also include storm water run-off that could have transported MC contaminated soil, sediment, and 

dissolved contaminants further impacting nearby soil and sediment.  Migration of potential MEC at this 

site is not expected to be significant.  Smaller MEC items and MC contaminants may become mobile 

within surface soil and sediment and MEC located just beneath ground surface may also become 

exposed to the surface, particularly during extended periods of surface runoff.  MC and MEC contaminant 

migration and exposure of MEC located at or just below the ground surface, may also occur through 

influences of the rising and falling tides along the waterways throughout this site.  Future construction, 

excavation and/or maintenance in developed areas of the site could also act as a release mechanism 

allowing further MEC and MC contaminant migration.   

 

Human receptors would include military and civilian personnel, contractors, maintenance workers, 

recreational users, and trespassers.  Ecological receptors would include common flora and fauna, large 

mammals (e.g., deer), small mammals (e.g., squirrels, rabbits, opossum, and raccoon), reptiles, and 

birds.  Fish, shellfish, crustaceans, wading birds, ospreys, and pelicans may also be potential receptors in 

areas where sediment has been impacted.  Fishing is permitted at MCRD Parris Island, and this site 

encompasses several waterways; therefore, human receptors (fishermen) could also contact 

contaminants through the food chain.  Ecological receptors could also contact MC contaminants through 

the food chain when ingesting fish and vegetation at this site.   

 

10.5.2 Problem Statement 

It is unknown whether MEC or MC contamination (explosives, antimony, arsenic, and lead) exists at the 

Field Artillery West Main Range in the soil or sediment at the impact/target areas (areas of higher 

elevation) and firing points.  Soil and sediment must be investigated during the SI to determine whether 

MEC are present in unacceptable quantities or a condition exists that presents a safety hazard or if MC 

are present in surface soil and sediment at concentrations that pose a potential unacceptable risk to 

human health or the environment, and whether further investigation of the site is required.  In addition to 

investigating this site for potentially unacceptable concentrations of select metals and explosives, at the 

UXO 04 Impact Area, begin to delineate potentially unacceptable contamination, if found. 
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10.6 CSM SUMMARY AND PROBLEM DEFINITION FOR FIELD ARTILLERY EAST SHRAPNEL 

RANGE (UXO 05 AND UXO 06) 

10.6.1 Conceptual Site Model 

The following subsections present the potential or known sources of contamination, migration pathways, 

receptors, and the problem statement for the Field Artillery East Shrapnel Range.  Figure 10.5 shows an 

aerial view of UXO 05 and UXO 06 and also shows the site boundary as presented in the ASR.   

 

10.6.1.1 Site Setting and Background 

The Field Artillery East Shrapnel Range had been designated as UXO 05 (northern portion which 

includes the firing point) and UXO 06 (southern portion which includes the target/impact areas).  The 

current grenade range, which splits this former range into UXO 05 and UXO 06 (shown on Figure 10.5) is 

not included in this MRP site.  Established in 1937 as one of two field artillery ranges, the Field Artillery 

East Shrapnel Range consisted of a single firing position (firing point T) at Ballast Creek with a southerly 

direction of fire.  The surface danger zone was approximately 17,000 feet long and extends along the 

eastern edge of MCRD Parris Island.  This range does not have any concrete observation points or firing 

points and no specific records of weapon firing were found.   

 

The Field Artillery East Shrapnel Range extends over a large area along the eastern edge of Parris Island 

which is primarily covered by marsh/swamps as shown in Figure 10.5.  The locations of utilities that may 

be present at this site are unknown at this time; however, it is unlikely that utilities exist in the marsh areas 

of the site.  The Beaufort River boarders this site on the east and access to this site would be possible 

from the river.   

 

10.6.1.2 Potential or Known Sources of MEC and MC Contamination 

MEC Presence 

The sources of potential MEC contamination at the Field Artillery East Shrapnel Range are located in the 

range fan, the target area/impact area and the firing point.  Presumably, munitions use at this range 

included artillery ammunition for 75mm guns and howitzers, M1897 and M1, respectively.  Types of 

munitions used at this site included shrapnel rounds.  Maximum penetration depths for these types of 

munitions are estimated to be 5 to 10 feet bgs, depending on soil type, specific munitions and angle of 

impact.  The USACE has conducted studies regarding the depth of recovery for thousands of ordnance 

items.  The data (Figure 8-12 of EM 1100-1-400d 
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http://www.itrcweb.org/Documents/USACEMilitaryMunitionsResponseActionsJune2007.pdf) shows that 

while the maximum depth of penetration will resemble the penetrating depth predicted by the penetration 

analysis, the actual depth of penetration for most items is much lower.  In fact, most items were located 

less than two feet deep.  Expended shrapnel rounds have little ability to penetrate the ground surface and 

can often be found on the surface.  The area around the firing point could potentially contain complete 

rounds of ammunition.  There may have been instances when complete rounds/residue may have been 

discarded (i.e., thrown or tossed) around the firing points after exercises.  Therefore, if present, the 

discarded rounds would be expected to be present on or near the surface. 

 

MC Presence 

At this site, soil (present only at UXO 05) and sediment may have become contaminated with residual 

explosives when projectiles experience low-order (incomplete) detonations or failed to detonate (i.e., 

duds).  The impact areas would have received the majority of any dud ammunition and there is potential 

for complete rounds to exist at the firing line where there may have been instances when projectiles 

detonated inside field guns.  Explosives dispersed as a result of low-order detonations will be on the 

surface soil.  Types of munitions used at this range included HE and shrapnel rounds.  Shrapnel rounds 

which functioned properly would have deposited lead pellets over target areas.  The primary types of MC 

which may be present at the Field Artillery West Main Range are TNT, black powder, and lead (technical 

data sheet presented in Appendix B4).  Antimony and arsenic, if present, would be spatially correlated 

with the lead because they are associated with the lead in the pellets, but they would be present at much 

lower concentrations as explained in Section 10.3.1.2.  Therefore, lead is a useful indicator of the 

presence or absence of antimony and arsenic at concentrations of environmental concern.  RDX may 

also be present based on potential usage during 1940.  Nitroglycerin from unburned propellants could 

have been deposited at firing points; however, nitroglycerin is highly soluble and degrades in the 

environment and would not be expected to be present as usage of this site ended in 1940. 

 

10.6.1.3 Contaminant Migration Pathways and Receptors 

Soil (UXO 05 only) and sediment at the Field Artillery East Shrapnel Range could be impacted by MEC 

and MC contamination.  MEC and MC contamination would be concentrated in impact/target areas and at 

the firing point.  MC contamination in soil and sediment present at this site could infiltrate into the 

subsurface soil and deeper sediment and ultimately leach into the groundwater.  The potentially impacted 

groundwater may migrate, thereby contaminating downgradient subsurface soil and expanding the impact 

to groundwater.  An additional migration pathway would also include storm water run-off that could have 

transported MC contaminated soil, sediment, and dissolved contaminants further impacting nearby soil 
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and sediment.  Migration of potential MEC at this site is not expected to be significant.  MC and MEC 

contaminant migration and exposure of MEC located just beneath the ground surface to the ground 

surface, may occur through influences of the rising and falling tides along the waterways throughout this 

site.     

 

Human receptors would include military and civilian personnel, contractors, maintenance workers, 

recreational users, and trespassers.  Ecological receptors would include common flora and fauna, large 

mammals (e.g., deer), small mammals (e.g., squirrels, rabbits, opossum, and raccoon), reptiles, and 

birds.  Fish, shellfish, crustaceans, wading birds, ospreys, and pelicans may also be potential receptors in 

areas where sediment has been impacted.  Human receptors (fishermen) could also contact 

contaminants through the food chain because fishing is permitted at MCRD Parris Island and this range 

encompasses several waterways.  Ecological receptors could also contact MC contaminants through the 

food chain when ingesting fish and vegetation at these sites.   

 
10.6.2 Problem Statement 

It is unknown whether MEC or MC contamination (antimony, arsenic, lead, and explosives) exists at the 

Field Artillery East Shrapnel Range in the surface soil at the firing point (0- to 1-foot bgs) or sediment (0- 

to 6-inches and possibly 2 to 3 feet below the sediment/water interface) at the impact/target areas and 

firing point.  Surface soil and sediment must be investigated during the SI to determine whether MEC are 

present in unacceptable quantities or a condition exists that presents a safety hazard, or whether MC are 

present in surface soil or sediment at concentrations that indicate the presence of a potential 

unacceptable risk to human health or the environment, and whether further investigation of the site is 

required. 
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10.7 CSM SUMMARY AND PROBLEM DEFINITION FOR AERIAL BOMBING TARGET AT 

GOLF COURSE (UXO 07) 

10.6.1 Conceptual Site Model 

The following subsections present the potential or known sources of contamination, migration pathways, 

receptors, and the problem statement for the Aerial Bombing Target at Golf Course. Figure 10.6 shows 

an aerial view of UXO 07. 

 

10.7.1.1 Site Setting and Background 

The Aerial Bombing Target at Golf Course was established as a replacement for the Aerial Bombing 

Target at Page Field in 1942.  At both of these targets, miniature practice bombs were used, and there is 

no evidence that any other types of bombs were used at the Aerial Bombing Target at Golf Course.  

Miniature practice bombs have been recovered in the area during archaeological excavations.  Other 

areas in and around the target may also have received ricochets or impacts from bombs that may have 

missed their target.  Use of this bombing target is thought to have ceased around the time Page Field was 

placed on caretaker status in July 1946.  The construction of the golf course was completed over the 

target area in 1948.  The area of the target center is located on the green of the present day eighth hole 

of the golf course.  The grade of the original target area was raised to construct the golf course.  The 

photographs below present the area of the site adjacent to the golf course green. 

 

   
Photographs 10-7.1 and 10-7.2:  UXO 07 Aerial Bombing Target at Golf Course (2009) 

 

This site is located on a golf course which is open to the general public as well as military personnel and 

there are no access controls or restrictions in place to limit access to this area once on the installation.   
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10.7.1.2 Potential or Known Sources of MEC and MC Contamination 

MEC Presence 

The types of munitions employed at this site were practice bombs and miniature bombs.  Penetration 

depths for these types of munitions are estimated to be up to between 1 and 2 feet bgs surface; however, 

the original grade near the area of the center of the target has been raised to construct the golf course.  

Therefore, the actual depth of potential munitions is unknown.  The center of the target is located on a 

green at the current golf course, and it is assumed that any munitions-related items present in this area 

would either have been removed during construction of the golf course or would be located under fill that 

was used to raise the level of the grade in this area to construct the golf course.  The USACE has 

conducted studies regarding the depth of recovery for thousands of ordnance items.  The data (Figure 8-

12 of EM 1100-1-400d 

http://www.itrcweb.org/Documents/USACEMilitaryMunitionsResponseActionsJune2007.pdf) shows that 

while the maximum depth of penetration will resemble the penetrating depth predicted by the penetration 

analysis, the actual depth of penetration for most items is much lower.  In fact, most items were located 

less than two feet deep.     

 

MC Presence 

Munitions used at this site were practice bombs and miniature bombs with pyrotechnic signal cartridges 

For practice bombs of this type, the spotting charge signal contains a black powder expelling charge and 

a red phosphorous pyrotechnic mixture to provide smoke and burn brightly.  There is the possibility that 

MC associated with the practice bombs may also be present at this site.  Black powder (mixture of sulfur, 

charcoal, and potassium nitrate), red phosphorous (often used a component of matchbook strike plates or 

as an ingredient in rat and cockroach poisons), and fluorescein dye (often used in a dye in microscopy, in 

forensics to detect latent blood stains, in dye tracing, and as a color additive) are the primary MC 

associated with the practice bombs used at this site.  Sulfur and charcoal do not pose an environmental 

concern at the concentration levels in the environment that could be associated with the site activities.  

The other MC are not persistent in the environment and would not be expected to be remaining at this 

site after approximately 65 years and there are no published toxicity criteria for fluorescein dye.  However, 

if MEC/practice bombs are located at this site during the SI geophysical survey, the MCRD Parris Island 

Project Team may decide after review of the SI results to address MC during future investigations of this 

site.  
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10.7.1.3 Contaminant Migration Pathways and Receptors 

The surface and subsurface soil at the Aerial Bombing Target at the Golf Course could be possibly be 

impacted by MEC.  If MEC are present in the subsurface soil at the golf course green or in the surface 

soil or subsurface soil in areas surrounding the green, migration is not expected to be significant.  

Penetration depths for these types of practice bombs are expected to be up to 2 feet bgs, and any MEC 

present in the area of the golf course green would be deeper where the grade has been raised.  Erosion 

is considered to be minimal.  Smaller MEC items may become mobile within surface soil and subsurface 

soil and MEC located just beneath the ground surface may become exposed to the surface, particularly 

during extended periods of surface runoff.  Additionally, future construction, excavation and/or 

maintenance at the site could act as a release mechanism allowing MEC to migrate.   

 

Human receptors at this site include military and civilian personnel, contractors, maintenance workers, 

visitors, recreational users, and trespassers that may be exposed to hazards in the surface, and 

maintenance workers or other personnel who may take part in intrusive activities at this site.  Ecological 

receptors at this site would consist of common flora and fauna, large mammals (e.g., deer), small 

mammals (e.g., squirrels, rabbits, opossum, and raccoon), reptiles, and birds and those animals that may 

burrow into impacted subsurface soil.     
 

10.7.2 Problem Statement 

It is unknown whether MEC exist on the surface (0 to 1 foot bgs) or in the subsurface soil (greater than 1 

foot bgs) at the Aerial Bombing Target at the Golf Course.  Surface and subsurface soil must be 

investigated during the SI to determine the absence or presence of MEC.  If MEC are located on the 

surface or in the subsurface soil, the MCRD Parris Island Project Team may decide after a review of the 

SI findings to address MC during future investigations at this site.  Because only MEC is a concern at this 

site at this time, UXO 07 will not be addressed further in this UFP-SAP for MC and will be addressed in 

the UFP-SAP for MEC (presented as Appendix A). 
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10.8 CSM SUMMARY AND PROBLEM DEFINITION FOR AERIAL BOMBING TARGET AT 

SOUTHERN TIDAL FLATS (UXO 08) 

10.8.1 Conceptual Site Model 

The following subsections present the potential or known sources of contamination, migration pathways, 

receptors, and the problem statement for the Aerial Bombing Target at Southern Tidal Flats.  Figure 10.7 

shows an aerial view of UXO 08. 

 

10.8.1.1 Site Setting and Background 

Although not identified on any of the reviewed historical site plans obtained during ASR information 

gathering, a bombing target is known to have existed on the tidal flats directly south of the golf course.  

The time frame of range use is estimated to have spanned the duration of WWII.  The ASR team located 

two 10-foot tall metal posts which formed the target’s center.  Rusty sheet metal debris apparently from 

100-pound practice bombs were scattered around the target area.  This rusty sheet metal debris is 

considered munitions debris (MD) and not MEC.  Debris from 2.25-inch subcaliber aerial rockets (SCAR) 

or HE bombs were not found at this location, though the Parris Island air station used these items at other 

locations in the Port Royal sound area [i.e., Formerly Used Defense Sites (FUDS)].  The photographs 

below reveal some of the metal debris observed at UXO 8, the metal post, and the site as observed 

during the 2009 site visit.  

 

   
Photograph 10-8.1: Metal debris observed at UXO 08  Photograph 10-8.2:  UXO 08 (2009) 
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Photograph 10-8.3:  UXO 08 (2009)     Photograph 10-8.4:  Metal post observed at UXO 08 (2009) 

 

The Broad River is located approximately 400 feet south of the center of the target and access from the 

river would be possible.  There are no buildings associated with this site; the golf course is located 

directly north of this site. 

 

10.8.1.2 Potential or Known Sources of MEC and MC Contamination 

MEC Presence 

Munitions used at this site included 100-pound practice bombs, also Mk 15 Practice Bombs, and probably  

miniature practice bombs as well.  The 100 pound practice bomb was a light case munitions which 

normally broke up on impact; maximum penetrations depths for an intact round range from 3 to 10 feet 

bgs.  Maximum penetration depths for the smaller, miniature practice bombs range from 1 to 2 feet bgs.  

Metallic munitions-related debris which resulted from past aerial bombing is present on the surface at this 

site and may also be present in the deeper subsurface and sediment.  The USACE has conducted 

studies regarding the depth of recovery for thousands of ordnance items.  The data (Figure 8-12 of EM 

1100-1-400d http://www.itrcweb.org/Documents/USACEMilitaryMunitionsResponseActionsJune2007.pdf) 

shows that while the maximum depth of penetration will resemble the penetrating depth predicted by the 

penetration analysis, the actual depth of penetration for most items is much lower.  In fact, most items 

were located less than two feet deep.  The entire area of the Aerial Bombing Target at the Southern Tidal 

Flats is a suspect MEC area.   

 

MC Presence 

For practice bombs, miniature, the spotting charge signal contains a black powder expelling charge and a 

red phosphorous pyrotechnic mixture to provide smoke and burn brightly and used an extra-long 10 

guage shotgun shell, which emitted a puff of smoke upon impact.  The Mk 15 Bomb uses the Mk 7 
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Spotting Signal and contains one pound of black powder.  Metallic munitions-related debris which 

resulted from past aerial bombing is present on the surface at this site and may be present in the deeper 

subsurface and sediment and there is the possibility that MC associated with the practice bombs may be 

present at this site.  Black powder (mixture of sulfur, charcoal, and potassium nitrate), red phosphorous 

(often used a component of matchbook strike plates or as an ingredient in rat and cockroach poisons), 

and fluorescein dye (often used in a dye in microscopy, in forensics to detect latent blood stains, in dye 

tracing, and as a color additive) are the primary MC associated with the practice bombs used at this site.   

Sulfur and charcoal do not pose an environmental concern at the concentration levels in the environment 

that could be associated with the site activities.  The other MC are not persistent in the environment and 

would not be expected to be remaining at this site after approximately 65 years and there are no 

published toxicity criteria for fluorescein dye.  After surface debris is removed and the MEC investigation 

is completed, the Project Team will evaluate whether MC needs to be addressed during future 

investigations at this site.   

 

10.8.1.3 Contaminant Migration Pathways and Receptors 

The sediment at the Aerial Bombing Target at the Southern Tidal Flats may have been impacted by MEC.  

If MEC are present in the deeper subsurface and sediment or in additional areas that have not yet been 

observed on the surface of the southern tidal flats, migration is not expected to be significant.  Visual 

evidence of surface metal in the area of the targets also indicates that little if any migration has occurred 

since the target was last used in the 1940s.   Erosion is also considered to be minimal.  Smaller MEC 

items (potentially pieces from miniature practice bombs) may become mobile within sediment and MEC 

located just beneath the ground surface may become exposed to the surface, particularly during 

extended periods of surface runoff and due to the tidal influences.   

 

Human receptors at this site include military and civilian personnel, contractors, recreational users, and 

trespassers.  Ecological receptors would include common flora and fauna, small mammals (e.g., squirrels, 

rabbits, opossum, and raccoon), reptiles, and birds.  Crustaceans, wading birds, ospreys, and pelicans 

may also be potential receptors in impacted areas.     

 
10.8.2 Problem Statement 

MEC may exist on the surface in the sediment at the Aerial Bombing Target at the Southern Tidal Flats.  

However, the extent and depth of MEC contamination in sediment at this site is unknown.  Sediment must 

be investigated during the SI to determine if MEC are present in unacceptable quantities or a condition 

exists that presents a safety hazard.  Based on the results of the MEC investigation, the Project Team 
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may decide to address MC during future investigations at this site.  Because only MEC are a concern at 

this site at this time, UXO 08 will not be addressed further in this UFP-SAP for MC and will be addressed 

in the UFP-SAP for MEC (presented as Appendix A). 
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SAP Worksheet #11.1 - Data Quality Objectives for the Rifle Range at Ballast Creek (UXO 02) 

11.1.1 IDENTIFY THE GOAL OF THE STUDY  

The goal of the MC SI for the Rifle Range at Ballast Creek is to obtain environmental data for use in 

making the following decision: 

 

1. Determine whether MC metals (antimony, arsenic, copper, lead, and zinc) are present in the 

sediment surrounding the concrete target foundations and the surface soil upgradient of the concrete 

target foundations at concentrations that exceed human health or ecological screening criteria.  Lead 

is considered to be a marker for other MC metals associated with the type of munitions used at this 

site.  If lead is determined to be present at concentrations that exceed screening criteria, then 

conclude that other MC metals are present at potentially unacceptable concentrations and proceed to 

further study at this site.  If lead is not present at concentrations that exceed screening criteria, then 

conclude other MC metals are not present at unacceptable concentrations and no further 

investigation of the site for MC metals is required.     

 

11.1.2 IDENTIFY INFORMATION INPUTS 

Data and information that will be required to achieve the above goals include the following: 

 
1. Soil and Sediment Parameters:  Soil will be shipped to the laboratory and analyzed for pH (SW 846 

Method 9045D).  Sediment will be shipped to the laboratory and analyzed for TOC (Lloyd Kahn 

Method).  The results of the pH and TOC analysis will be used to help determine leachability and 

mobility of lead in soil and sediment. 

 

2. Global Positioning System (GPS) Data:  In clear areas where vegetation does not interfere with signal 

reception, GPS data will be gathered to map the MC sample point locations.  In areas where tree 

canopy precludes use of a GPS unit, locations will be established using a tape measure and compass 

measurements from a known location(s).  Additional GPS requirements are included in 

Worksheet 14. 

 

3. Chemical Data:  Chemical data will be used to determine the presence of lead in sediment and 

surface soil and to characterize the site.  Lead is the primary MC constituent of concern, lead 

concentrations are correlated to other metal concentrations (i.e., unacceptable lead concentrations 

indicate potentially unacceptable concentrations of at least one other metal, otherwise the other metal 
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concentrations are acceptable).  The list of all chemical analytes evaluated during this SI is presented 

in Worksheet 15, and laboratory methods are listed in Worksheet 23. 

 

4. PALs: This investigation requires fixed base laboratory chemical data that can be used to determine 

whether further investigation is necessary.  The screening values (PALs), laboratory quantitation 

limits (QLs), and method detection limits (MDLs) that will be used to evaluate the chemical 

concentrations detected in site media and to decide whether further site investigation is warranted are 

listed in Worksheet 15.  

 

11.1.3 DEFINE THE BOUNDARIES OF THE STUDY  

UXO 02 lies in the northeastern portion of MCRD Parris Island, south of the main station (developed 

area), east of Cuba Street, and directly north of Ballast Creek.  The concrete target foundations are 

located in a marshy area of Ballast Creek.  The population of interest is sediment and surface soil of UXO 

02 that is most likely to be contaminated.  An investigation of additional media is beyond the scope of this 

investigation but may be required in the future based, in part, on the outcome of this investigation.  The 

horizontal site boundary for the MC investigation is shown on Figure 10.2.  Decisions concerning 

presence or absence of unacceptable levels of contamination will be applied to this area but if additional 

investigation is warranted, the area may be expanded. 

 

The sediment interval of interest is 0 to 6 inches and 2 to 3 feet below the sediment surface and the 

surface soil interval of interest is 0 to 1 foot bgs, these represent the vertical boundary of this 

investigation.  An investigation of other media including subsurface soil, groundwater, and surface water 

is beyond the scope of this investigation but may be required based on the outcome of this SI.   

 

11.1.4 DEVELOP THE ANALYTIC APPROACH  

The decision rule for this investigation is as follows: 

 

If the fixed base laboratory lead concentration in all samples from the top 6 inches of UXO 02 sediment, 

the 2 to 3 foot bgs interval of UXO 02 sediment, and the top 1 foot of UXO 02 soil, targeted toward the 

most contaminated locations and as shown on Figure 10.2 are less than the PAL, then no further 

investigation of lead, or any other metals associated with the types of munitions used at this site, in 

sediment or soil is required at this site; otherwise, further characterization of contamination and 

associated risks from exposure to the contamination will be conducted at this site.   
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11.1.5 SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA  

Samples for lead analysis will be collected from the concrete target foundation area and areas upgradient 

of the concrete target foundations, which is the area most likely to be contaminated with lead at the site.  

The project team selected locations and numbers of samples which, based on their experience, will 

support the attainment of the stated project objectives.  Biasing the sampling toward areas most likely to 

have contamination is a major part of this strategy because only one sample must have a lead 

concentration in excess of a PAL to conclude that further study is necessary.  The project team will use 

the results of the investigation to ensure all proposed samples were collected, that the data meet quality 

specifications of this SAP, especially adherence to method-specific quality specifications identified in 

Worksheets 35 and 36.  The project team will review the field screening measurements and fixed base 

laboratory analytical results and ensure that all viewpoints are included in decision making.  Worksheet 

37 describes the data usability assessment process which goes beyond an evaluation of analytical 

method-specific quality evaluations to include evaluations of planning assumptions and other factors.  

This will involve a review of contaminant concentrations and concentration patterns to ensure that 

contaminants are likely to have been detected if present.   

 
11.1.6 DEVELOP THE PLAN FOR OBTAINING DATA  

The proposed SI field data collection program for the Rifle Range at Ballast Creek is described in detail in 

Worksheet 17 of this UFP-SAP for MC.   
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SAP Worksheet #11.2 - Data Quality Objectives for Field Artillery West Main Range (UXO 04) and 
Field Artillery East Shrapnel Range (UXO 05 and 06)     

The CSMs, as presented in Worksheets 10.5 and 10.6, are similar for these sites, both are artillery ranges 

with similar types of munitions use and are therefore, combined in this worksheet. 

   

11.2.1 IDENTIFY THE GOAL OF THE STUDY 

The goal of the MC SI for the Field Artillery West Main Range (UXO 04) and the Field Artillery East 

Shrapnel Range (UXO 05 and UXO 06) are to obtain environmental data for use in making the following 

decisions: 

 

Determine whether explosives or lead are present in the surface soil or sediment within the study areas at 

concentrations greater than ecological or human health screening values.  If they are, then return to the 

site for further investigation.  If MC concentrations are less than screening values, as appropriate, in 

surface soil and sediment, then no further investigation of the site for MC is required.  If field screening 

data indicate the presence of potentially unacceptable lead concentrations, then conduct limited 

delineation of lead contamination, otherwise omit this delineation. 

 

11.2.2 IDENTIFY INFORMATION INPUTS 

Data and information that will be required to achieve the above goals include the following: 

 

1. Soil and Sediment Parameters:  Soil from each site will be shipped to the laboratory and analyzed for 

pH (SW 846 Method 9045D).  Sediment from each site will be shipped to the laboratory and analyzed 

for TOC (Lloyd Kahn Method).  The results of pH and TOC analysis will be used to help determine 

leachability and mobility of lead in sediment. 

 

2. GPS Data: In clear areas where vegetation does not interfere with signal reception, GPS data will be 

gathered to map the MC sample point locations.  In areas where tree canopy precludes use of a GPS 

unit, locations will be established using a tape measure and compass measurements from a known 

location(s).  Additional GPS requirements are included in Worksheet 14.   

 

3. X-Ray Fluorescence (XRF) Field Screening (UXO 04 only):  Lead concentrations in surface soil and 

sediment determined with a Field Portable XRF spectrometer will be used as a tool for locating hot-

spots (i.e., >200 mg/kg) of lead contamination.  Identification of these hot spots will be useful for 

making sure that the highest concentration areas are known so they can be sampled and for guiding 
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initial delineation of contaminants at the UXO 04 Impact Area.  This will help to ensure that significant 

contamination levels, which can be identified during sampling, are not overlooked. 

 
4. Chemical Data:  Chemical concentrations will be used to determine the presence of MC metals and 

explosives in soil and sediment and to characterize the site.  The list of all chemical analytes 

evaluated for this site is included in Worksheet 15, and laboratory methods are listed in Worksheet 

23.  Sampling of secondary explosives at firing points and impact locations will be conducted using 

incremental sampling and sample homogenization techniques described in Appendix A Section A.5.0 

of USEPA Method 8330B because of the heterogeneous distribution of explosives in the 

environment.   

 

5. PALs: This investigation requires field measurements and fixed base laboratory chemical data that 

can be used to determine whether further investigation is necessary.  The screening values (PALs), 

laboratory QLs, and MDLs that will be used to evaluate the chemical concentrations detected in site 

media and to decide whether further site investigation is warranted are listed in Worksheet 15.   

 

11.2.3 DEFINE THE BOUNDARIES OF THE STUDY 

Horizontal Boundaries, UXO 04, 05 and 06 

The population of interest are the potentially most contaminated soil (UXO 04 and UXO 05) and 

sediment (UXO 04 and UXO 06).  This includes the suspect target areas (UXOs 04 and 06) and firing 

points (UXOs 04 and 05) of the former ranges.  An investigation of additional media is beyond the scope 

of this investigation but may be required in the future based, in part, on the outcome of this investigation. 

 

UXO 04 Impact Areas 

Within UXO 04 the impact area locations are unknown, but sandy high topographic points near the center 

of the impact area are expected to be the former target locations where the majority of any dud 

ammunition, shrapnel, or MEC debris from rounds that hit the targets may be concentrated.  The UXO 

surface survey and geophysical investigation will be used to confirm the locations and the horizontal 

boundaries of the suspect target areas by identifying concentrated MEC or MEC debris on the surface, in 

the subsurface, and in the navigable waterways and marshy areas and will guide the MC investigation in 

those areas (details of the MEC investigation are presented in the UFP-SAP for MEC in Appendix A).  IS 

samples will be collected for explosives with 100-foot by 100-foot decision units which will be located 

where detector-aided surface survey data and subsurface geophysical data indicate the highest potential 

for impacts to have occurred.  The rationale for IS is explained in Worksheet 17. 
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UXO 06 Impact Areas 

Most of the impact area is located in low-lying wetlands with waterways meandering through the site.  A 

boat-based aquatic geophysical survey combined with a limited detector-aided surface survey of two 

potentially dry areas within the range, identified from recent aerial photographs of the site, will be 

conducted.  However, accessibility to these areas will need to be determined in the field by the FOL 

during initial reconnaissance operations.  Details of the MEC investigation are presented in the UFP-SAP 

for MEC in Appendix A.  The results of these surveys will guide the MC investigation.  MC samples will be 

collected in locations where the results of the MEC detector-aided surface survey and subsurface 

geophysical investigations show surface MEC or subsurface anomaly distribution patterns indicative of 

impact areas.  Samples will be collected in the locations with the highest concentration of MEC/material 

potentially presenting an explosive hazard (MPPEH) and subsurface anomalies. 
 

Firing Points, UXO 04 and 05 

Also included in the horizontal investigation boundary are the five firing points which are located in 

undeveloped areas of UXO 04, possibly two additional firing points located in developed areas of UXO 

04, and the single firing point at UXO 05 where there is potential for complete rounds and MC residue 

from the spent rounds to exist.  The potential locations of the UXO 04 firing points are presented in Figure 

10.4, while the UXO 05 Firing Point is presented in Figure 10.5.  IS samples will be collected for 

explosives with 100-foot by 100-foot grids which will be located at the firing points.  The rationale for IS is 

explained in Worksheet 17. 

   
Vertical Boundaries for Surveys, Soil and Sediment Sampling at UXO 04, 05 and 06 

The vertical boundary for the MC investigation is the 0 to 1 foot bgs interval for discrete surface soil 

samples and 0 to 6 inches bgs interval for all sediment samples and additionally 2 to 3 feet bgs for 

discrete sediment samples.  The surface soil interval that is of interest for risk screening is the 0 to 1 foot 

bgs interval; therefore, surface soil data will be collected from this interval.  Soil and/or sediment IS 

samples will be collected from depths not greater than 6 inches bgs.  At impact points low-order 

detonations of explosives would result in the dispersal of particles of explosives near the location of the 

impact.   

 

Anomaly avoidance will be practiced during the investigations at UXOs 04, 05 and 06.  If suspect surface 

MEC, MEC debris, or subsurface anomalies are detected, site media will be investigated in the area of 
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these detections, but not at the exact locations.  Any alterations to the proposed boundaries will be 

recorded and documented in an FTMR. 

 

11.2.4 DEVELOP THE ANALYTIC APPROACH 

The decision rules for this investigation are as follows: 

 

XRF Field Measurements (UXO 04 Impact Area only): 

Lead concentrations in surface soil and/or sediment will be determined in the field using a Field Portable 

XRF spectrometer.  These data will be used to characterize the site and locate impact points.   

 

If the field XRF-measured lead result of a perimeter sample location exceeds 200 (mg/kg), then limited 

“step-out” sampling for impact point locations will be conducted as follows:   

 

• Step out samples will include XRF measurements of both surface soil (0 to1 foot bgs) and sediment 

(0 to 6 inches bgs). 

 

• If the XRF measured concentration in the first step-out sample is less than 200 mg/kg, no more step-

out samples will be collected.  If the first step-out sample exceeds 200 mg/kg, a second step-out 

sample will be collected.    No more than two step-out samples will be collected from the initial grid 

square with the measured reading above 200 mg/kg. The step-out samples will be collected in a 

location that is equidistant from the previously collected sample and in a direction that is toward 

anticipated lower contaminant concentrations.   

 

If no field measured soil or sediment samples exceed the field PAL, then no step out samples will be 

collected. 

 

Characterization Approach (All Sites): 

Individual MC (lead and explosives) concentrations will be determined in surface soil and sediment 

through fixed-base laboratory analysis.  These concentrations will be compared to the PALs listed in 

Worksheet 15.  

 

If fixed base laboratory lead and explosives concentrations in all sediment samples collected from the top 

6 inches or the 2 to 3 foot bgs interval of sediment and all surface soil samples collected from the top one 
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foot of soil, that are biased toward most likely contaminated locations are less than the PALs, then no 

further investigation of these MC in sediment or soil is required at this site; otherwise further investigation 

of the site will continue during an RI. 

 

11.2.5 SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA  

The surface soil and sediment samples will be collected from areas known to be or most likely to be 

contaminated, and samples will help to bound the lateral and vertical extent of contamination.  The intent 

is to bound the contamination, if present, within a limited number of step-out rounds and to determine 

whether further investigation is necessary based on comparison of individual sample results to numerical 

action levels.  The project team selected locations and numbers of samples which, based on their 

experience, will support the attainment of the stated project objectives.  Biasing the sampling toward 

areas most likely to have contamination is a major part of this strategy because only one sample must 

have an analyte concentration in excess of a PAL to conclude that further study is necessary.  The project 

team will use the results of the investigation to ensure all proposed samples were collected, that the data 

meet quality specifications of this SAP, especially adherence to method-specific quality specifications 

identified in Worksheets 35 and 36. The project team will review the field screening and laboratory 

analytical results to ensure that all viewpoints are included in decision making.  Worksheet 37 describes 

the data usability assessment process which goes beyond an evaluation of analytical method-specific 

quality evaluations to include evaluations of planning assumptions and other factors. This will involve an 

evaluation of contaminant concentrations and concentrations patterns to ensure that contaminants are 

likely to have been detected if present. 

 
11.2.6 DEVELOP THE PLAN FOR OBTAINING DATA  

The proposed SI field data collection program for the Field Artillery West Main Range (UXO 04) and the 

Field Artillery East Range (UXO 05 and 06) is described in detail in Worksheet 17 of this UFP-SAP for 

MC. 
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SAP Worksheet #12 -- 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) 
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 20 field 
samples collected (or 
once per day for XRF 
field screening, 
whichever is more 
frequent) 

Precision Solid samples relative percent 
difference  (RPD) of 50 

S 

Field Triplicate (IS samples 
only) 

Explosives One per 20 field 
samples collected per 
type of activity (firing 
point or impact area) 

Precision Solid samples relative percent 
difference  (RPD) of 50 

S 

Cooler Temperature Blank All Fractions One per cooler Accuracy / Representativeness 4°C +/- 2°C 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 

Archives Search 
Report 

US Army Corps of Engineers 
St. Louis District/Archive 

Search Reprot Marine Corps 
Recruit Depot Eastern 

Recruiting Region Parris 
Island/May 1999 

St Louis District 
Basis for UFP-SAP, 
Site Histories, and 

CSMs 

The information is 
qualitative and no 

quantitative (site-specific 
nature and extent of 

contamination) information 
is available.  The 

information was used to 
establish the field work 

program and identify areas 
most likely to be 
contaminated.   

Range Identification 
and Preliminary 

Range Assessment 

US Army Corps of Engineers 
St. Louis District/Archive 

Search Report Marine Corps 
Recruit Depot Eastern 

Recruiting Region Parris 
Island/May 1999 

St Louis District 
Basis for UFP-SAP, 
Site Histories, and 

CSMs 

The information is 
qualitative and no 

quantitative (site-specific 
nature and extent of 

contamination) information 
is available.  The 

information was used to 
establish the field work 

program and identify areas 
most likely to be 
contaminated.   
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SAP Worksheet #14 -- Summary of Project Tasks 

(UFP-QAPP Manual Section 2.8.1) 

 

The MRP Site Investigation project activities consist of the following tasks:   

 

• Field tasks, including: 

 - Mobilization/demobilization and utility clearance  

 - Soil and sediment sample collection  

 - Quality control sample collection and other QC tasks 

 - Field instrument calibration 

 - Equipment decontamination 

 - IDW removal and disposal 

 - GPS locating 

 - XRF field screening of lead in soil and sediment 

 - Sample core collection 

• Analytical tasks 

• Data management 

• Assessment and oversight 

• Data review 

• Project report 

 

These tasks are summarized below.  The SOPs and field documents referenced below and in other 

worksheets are included in Appendix C. 

 

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, sampling, personal 

protection, and decontamination equipment) to implement and complete the field investigations.   
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This list will be reviewed by the TtNUS TOM.  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.  The FOL will be responsible for 

coordinating associated field activities with the analytical laboratory POC, Katahdin Analytical 

Services (select metals, explosives, pH, and TOC analysis) and GPL Laboratories (IS sample 

preparation which will include the grinding portion of Method 8330B for explosives analysis).  The 

TtNUS Project Chemist will be responsible for coordinating the analytical services and the acquisition 

and delivery of sample containers to the site. 

 

Prior to commencing any work at MCRD Parris lsland, 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) at 

each of the investigative areas. 

 

Prior to 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, the FOL will ensure that all field 

personnel have read and understand this UFP-SAP and the associated HASP, and ensure that all 

non-health and safety-related equipment is available and operational, while the SSO will ensure that 

all health and safety-related equipment is available and operational.  The SSO or designee will be 

responsible for reviewing the HASP with the field team members and subcontractors.  Daily safety 

meetings will be held each morning by TtNUS to briefly address the days planned activities. 

 

Upon completion of all site investigation activities, the FOL and field crew will demobilize from the site 

and transport field equipment back to the TtNUS Pittsburgh office or third party vendor, as necessary.  

All sample location pin flags will be removed from the sites, work areas will be thoroughly checked, 

and trash will be bagged and disposed of in trash dumpster outside the field office. 

 

• Soil and Sediment Sample Collection Tasks:  Surface soil samples will be collected in accordance 

with SOP-05 (Soil Coring and Sampling Using Hand Auger Techniques), and SOP-07 (Borehole and 

Soil Sample Logging).  Sediment samples will be collected in accordance with SOP-06 (Sediment 

Sampling) and SOP-11 (Large Water Body Sediment Sampling).  IS sampling will be conducted in 

accordance with SOP-12 (IS Sampling).  The sample numbering scheme will be in accordance with 

SOP-02 (Sample Identification Nomenclature).  Methods for recording data are included in each of 
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the above SOPs and in SOP-03 (Sample Custody and Documentation of Field Activities).  Sample 

labeling will be in accordance with SOP-01 (Sample Labeling), and selection of sample containers, 

sample preservation, packaging, and shipping will be in accordance with SOP-08 (Sample 

Preservation, Packaging, and Shipping). 

 

The numbers and types of samples to be collected at each site along with associated analytical 

programs are presented in Worksheets 18.1 through 18.4. 

 

• Quality Control Tasks:  Equipment rinsate blanks, field duplicates, field triplicates, matrix spikes, 

and matrix spike duplicates will be collected as explained 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 Worksheets 25 and 28. 

 

• Field Instrument Calibration: These procedures are described in Worksheet 22. 
 

• Equipment Decontamination:  All reusable sampling equipment (e.g., stainless steel trowels and 

hand augers, etc.) will be decontaminated prior to sampling and between samples, according to the 

sequence established in SOP-04 (Decontamination of Field Sampling Equipment). 

 

• Investigation-Derived Waste Tasks:  It is anticipated that small quantities of waste materials will be 

generated during the field investigation, only surface soil and sediment samples are proposed for 

collection.  Disposable trowels and personal protective equipment (PPE) will be properly bagged and 

disposed of in MCRD Parris Island facility dumpsters.  Excess soil and sediment from samples will be 

returned to the site from which they were collected.  Decontamination water will be collected and 

disposed of following SOP-09 which provides information on the handling of investigation-derived 

waste. 

 

• GPS:  A hand-held GPS unit capable of sub-meter accuracy (i.e., Trimble GeoXM or Trimble GeoHX) 

will be used to locate all sampling points according to MRP SOP 05.  The GPS coordinate system will 

be set up so all data points are collected in North American Datum of 1983 (NAD83) South Carolina 

State Plane coordinates in US survey feet. 

 

• XRF Field Screening:  On-site field XRF analysis for lead will be conducted.  Analysis will be 

performed according to SOP-10 (Field Portable X-Ray Fluorescence Analysis of Soil and Sediment).  

A minimum of 6 samples, up to a maximum of 12 of the samples collected from each site where XRF 
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field screening is being conducted will be sent to the fixed-base laboratory for confirmation analysis, 

at the FOL's discretion. 

 

• Sample Core Collection:  Two to three sample cores will be collected at the parade deck in order to 

determine construction materials and depth of grade.  Sample cores will be collected in locations in 

order to minimize disturbance and damage to the parade deck.  Exact locations will be chosen in the 

field, by the FOL, based on site conditions at the parade deck.  The core holes will be filled and 

concrete/asphalt patched once sampling is complete. 

 

Analytical Tasks - Chemical analysis for explosives, select metals, pH, and TOC will be performed by 

the Katahdin Analytical Services.  GPL Laboratories will prepare explosives samples via SW-846 8330B 

Appendix A (grinding portion of method) and Katahdin Analytical Services will extract and analyze all 

samples.  Katahdin Analytical Services is a Naval Facilities Engineering Service Center (NFESC) and 

South Carolina approved laboratory.  Katahdin and GPL Laboratories have also obtained DoD 

Environmental Laboratory Approval Program (ELAP) accreditation.  Copies of these certifications can be 

found in Appendix D.  Analyses will be performed in accordance with the analytical methods identified in 

Worksheet 30.  The subcontracted laboratories will meet the PALs specified in Worksheet 15.  The 

subcontracted laboratories 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 

laboratories SOPs are included in Appendix D are included on the attached compact disk (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 these sites, 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 
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results will be automatically downloaded into the TtNUS database in accordance with proprietary TtNUS 

processes. 

 

Data Tracking and Control.  The TtNUS TOM (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 TtNUS project-specific files.  

The TtNUS Project Chemist (or designee) is responsible for tracking the samples collected and 

shipped to the subcontracted 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(ies).    

 

• Data Storage, Archiving, and Retrieval.  The data packages received from the subcontracted 

laboratory are tracked in the data validation logbook.  After the data are validated, the data packages 

are entered into the TtNUS CLEAN file system and archived in secure files.  The field records 

including field logbooks, 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 TtNUS and eventually handed over to NAVFAC.   

 

• Data Security.  The TtNUS project files are restricted to designated personnel only.  Records can 

only be borrowed temporarily from the project file using a sign-out system.  The TtNUS 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. 
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Project Report - Draft and Final versions of project reports will be prepared and submitted to the Navy, 

USEPA, and SCDHEC for review.  Additionally, for any MEC MRP site in which, upon completion of the 

SI fieldwork, a recommendation of No Further Investigation is made, per direction from SCDHEC, LUC 

will be added to the No Further Investigation recommendation.  LUCs are to be included to facilitate 

documentation of former range use for future land use planning.  The reports will include the following 

sections: 
 

• Executive Summary – includes a 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. 

 

• 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 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 (if applicable) found in 

each medium sampled in relation to the conceptual model of the site.  This section will note the 

removals previously conducted (if applicable), the contamination addressed and any additional 

contaminants found during this field 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, bedrock, and sediment, particularly with emphasis on the future migration of 

these contaminants to any possible exposure areas. 
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• Summary and Conclusions – includes a summary of the findings, a conclusion assessing whether 

delineation of contamination is adequate, and a recommendation for further investigations if needed.   

 

TtNUS will respond to comments received on the draft report.  TtNUS 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. 

 



MCRD Parris Island 
UFP SAP for MC 

Revision:  1 
Date: January 2010 

Worksheet #15 
Page 83 of 145 

 
SAP Worksheet #15 – Reference Limits and Evaluation Table 

 
Matrix: Soil  
Analytical Group:  Select Metals (UXO 4, UXO 5) 

Katahdin Analytical Services 

Analyte 
Chemical 
Abstract 

Service (CAS)
Number 

PAL1 

(mg/kg) PAL Reference2 

Project 
Quantitation 
Limit Goal 

(PQLG) 
(mg/kg) 

QL(mg/kg) 
MDL  

(mg/kg) 

Lead 7439-92-1 11 Eco SSL 3.7 0.50 0.14 

 
 

Matrix: Soil  
Analytical Group:  Explosives (UXO 4, UXO 5) 

 

Katahdin Analytical Services
Analyte CAS Number PAL1 

(mg/kg) PAL Reference2 PQLG 
(mg/kg) QL(mg/kg) MDL  

(mg/kg) 
1,3,5-Trinitrobenzene 99-35-4 2200 R-RSL  730 0.1 0.0067 

1,3-Dinitrobenzene 99-65-0 6.1 R-RSL  2 0.1 0.0062 

2,4-Dinitrotoluene 121-14-2 1.6 R-RSL 0.520 0.1 0.015 

2,6-Dinitrotoluene 606-20-2 61 R-RSL  20 0.1 0.027 
Nitrobenzene 98-95-3 4.4 R-RSL 1.5 0.1 0.022 

2,4,6-Trinitrotoluene 118-96-7 1.2 USACE 0.4 0.1 0.0067 

2-Amino-4,6-Dinitrotoluene 35572-78-2 150 R-RSL 50 0.1 0.021 

2-Nitrotoluene 88-72-2 2.9 R-RSL 1 0.1 0.012 

3-Nitrotoluene 99-08-1 1200 R-RSL 400 0.1 0.0079 

4-Amino-2,6-Dinitrotoluene 19406-51-0 150 R-RSL 50 0.1 0.017 
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Katahdin Analytical Services

Analyte CAS Number PAL1 

(mg/kg) PAL Reference2 PQLG 
(mg/kg) QL(mg/kg) MDL  

(mg/kg) 
4-Nitrotoluene 99-99-0 30 R-RSL 10 0.1 0.027 

HMX 2691-41-0 3800 R-RSL 1300 0.1 0.0086 

Tetryl 479-45-8 240 R-RSL 80 0.1 0.0054 

RDX 1221-82-4 5.5 R-RSL 2 0.1 0.0068 

 
 

Matrix: Sediment  
Analytical Group:  Select Metals  (UXO 2, UXO 4, UXO 6) 

 

Katahdin Analytical Services
Analyte CAS Number PAL 1 

(mg/kg) PAL Reference2 PQLG (mg/kg) 
QL  

(mg/kg) 
MDL  

(mg/kg) 

Lead 7439-92-1 30.2 Reg 4 SDSL 10.1 0.50 0.14 

 
 

Matrix: Sediment  
Analytical Group:  Explosives (UXO 4, UXO 6) 

 

Katahdin Analytical 
Services Analyte CAS Number PAL1 

(mg/kg) PAL Reference2 PQLG 
(mg/kg) QL  

(mg/kg) 
MDL  

(mg/kg) 
1,3,5-Trinitrobenzene 99-35-4 0.002 USACE 0.0007  0.1 0.0067 
1,3-Dinitrobenzene 99-65-0 0.007 USACE 0.002 0.1 0.0062 
2,4-Dinitrotoluene 121-14-2 0.0416 Reg 3 FW 0.01 0.1 0.015 
2,6-Dinitrotoluene 606-20-2 0.0416 Reg 3 FW 0.01 0.1 0.027 
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Katahdin Analytical 

Services Analyte CAS Number PAL1 

(mg/kg) PAL Reference2 PQLG 
(mg/kg) QL  

(mg/kg) 
MDL  

(mg/kg) 
Nitrobenzene 98-95-3 0.021 NOAA AET 0.007 0.1 0.022 

2,4,6-Trinitrotoluene 118-96-7 0.092 Reg 3 FW 0.03 0.1 0.0067 

2-Amino-4,6-
Dinitrotoluene 35572-78-2 150 R-RSL 50 0.1 0.021 

2-Nitrotoluene 88-72-2 2.9 R-RSL 1 0.1 0.012 

3-Nitrotoluene 99-08-1 4.06 Reg 3 FW 1 0.1 0.0079 

4-Amino-2,6-
Dinitrotoluene 19406-51-0 150 R-RSL 50 0.1 0.017 

4-Nitrotoluene 99-99-0 4.06 Reg 3 FW 1 0.1 0.027 

HMX 2691-41-0 0.005 USACE 0.002 0.1 0.0086 

Tetryl 479-45-8 240 R-RSL 80 0.1 0.0054 

RDX 1221-82-4 0.013 Reg 3 FW 0.004 0.1 0.0068 
 
 

Matrix: Soil 
Analytical Group:  lead [Field Data Collected via field Portable XRF Analyzer (UXO 04)] 

 

Analyte CAS Number
PAL 3 

(mg/kg) 
PAL 

Reference 

PQLG 
(mg/kg)  

MDL4 
(mg/kg) 

Lead 7439-92-1 200 R-RSL 60 20 

 

Notes: Bold rows indicate that the PAL is between the QL and the MDL.  Bold and shaded rows indicate that the PAL is less than 
both the laboratory QL and the MDL.  All results will be reported to detection limits and any limitations on data use that result from 
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having QLss greater than PALs will be described in the project report. Particular scrutiny will be applied to these situations when 
determining whether project objectives have been obtained. 

 
  At the time of data evaluation, screening criteria will be reviewed and updated as necessary.   
 

R-RSL: Residential-Regional Screening Level 
Eco-SSL:  USEPA Ecological Soil Screening Level 
USACE (Talmage et al.):  United States Army Corps of Engineers 
Reg 4 SDSL:  Region 4 Sediment Screening Level 
Reg 3 FW:  Region 3 Freshwater Screening Level 
NOAA AET:  National Oceanic and Atmospheric Administration Marine Apparent Effects Threshold 

 
Footnotes: 

1. PALs are the lesser of the USEPA Residential Regional Screening Level (May, 2009) or the Ecological Screening Levels.  
2.  All human health and ecological screening criteria evaluated, and complete screening criteria references are provided in 
Appendix B2. 
3.  PALs were determined by dividing the R-RSL for lead by 2 to provide a conservative margin of error 
4. “XRF Technologies for Measuring soil and Sediment” – USEPA/540/R-06/002. February 2006. 
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SAP Worksheet #16 -- Project Schedule/Timeline Table 

(UFP-QAPP Manual Section 2.8.2) 

 

Dates (MM/YY) 
Activity Organization Anticipated Date(s)  

of Initiation 
Anticipated Date of 

Completion 
Prepare Rough Draft SI Work Plan 
and Appendices TtNUS 01/09 06/09 

Submit Rough Draft SI Work Plan 
and Appendices TtNUS -- 06/09 

Navy Review  Navy 06/09 07/09 

Receive Comments/Comment 
Resolution TtNUS 07/09 07/09 

Prepare Draft SI Work Plan and 
Appendices TtNUS 08/09 09/09 

Submit Draft SI Work Plan and 
Appendices TtNUS -- 09/09 

Navy and Regulator Review 
Navy, USEPA, and 

SCDHEC 
09/09 10/09 

Receive Comments/Comment 
Resolution TtNUS 11/09 11/09 

Prepare Final SI Work Plan and 
Appendices TtNUS 11/09 12/09 

Submit Final SI Work Plan and 
Appendices TtNUS -- 01/10 

Field Investigation TtNUS 01/10 02/10 

Laboratory Analysis Katahdin and GPL 02/10 03/10 

Data Validation TtNUS 03/10 03/10 

Database Entry TtNUS 02/10 03/10 

Prepare Rough Draft SI Report TtNUS 01/10 03/10 
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Dates (MM/YY) 
Activity Organization Anticipated Date(s)  

of Initiation 
Anticipated Date of 

Completion 
Submit Rough Draft SI Report and 
Appendices TtNUS -- 03/10 

Navy Review Navy 03/10 004/10 

Receive Comments/Comment 
Resolution TtNUS 04/10 05/10 

Prepare Draft SI Report TtNUS 05/10 05/10 

Submit Draft SI Report TtNUS -- 07/10 

Navy and Regulator Review  
Navy, USEPA, and 

SCDHEC 
07/10 08/10 

Receive Comments/Comment 
Resolution TtNUS 08/10 09/10 

Prepare Final SI Report TtNUS 09/10 09/10 

Submit Final SI Report TtNUS -- 09/10 
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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 UXO 02, UXO 04, UXO 05, and UXO 06, which are 

proposed for MC sampling at MCRD Parris Island as well as sample core collection at UXO 03.  All 

referenced field MC SOPs are presented in Appendix C.  Discrete surface soil samples will be collected 

via hand auger in accordance with SOP-05 and SOP-07 at a depth of 0 to 1 foot bgs.  Discrete sediment 

samples will be collected via stainless steel or disposable trowel in areas accessible by foot in 

accordance with SOP-06 at a depth of 0 to 6 inches and 2 to 3 feet bgs.  Sediment samples will be 

collected via petite ponar dredge from a boat in accordance with SOP-11 from a depth of 0 to 6 inches 

below the sediment surface water interface.  IS samples for explosives analysis will be collected in 

accordance with SOP-12.  IS will be used at the firing points and some impact areas at UXO 4 and UXO 

5.  At firing points and most impact areas, residues from energetic compounds initially are deposited on 

the surface.  Chunks of explosives gradually leach into the soil and continued releases at the surface 

(e.g., from bullets) ensures that surface soil will be more contaminated than subsurface soil.  Disturbance 

also has not occurred to surface soil at locations where samples are expected to be collected; therefore, 

IS samples will be collected at depths no greater than 6 inches bgs.     

 

The sampling objective is primarily to determine if past operations have resulted in unacceptable MC 

concentrations in soil or sediment at each respective site but also to begin delineation of contamination in 

these media at select sites.  As shown in Worksheets 18.1 through 18.4, samples will be analyzed for 

explosives and select metals (lead) in soil and sediment.  For samples undergoing field XRF analysis, any 

bullets, bullet fragments, or lead shot observed in a sample will be removed prior to analysis so as not to 

bias the lead results.  All field visual observations will be recorded on sample log sheets.  If MEC is 

observed during sampling or near any work area, work will be halted.  The presence of MEC will be 

communicated in accordance with Worksheet 6.  If obvious soil or sediment staining is observed during 

sampling, the staining will be described in the sampling log, and additional soil or sediment samples may 

be collected at the discretion of the FOL to determine the nature and possibly the extent of associated 

site-related contamination.   

 

All soil and sediment sample locations will be marked with a brightly colored pin flag indicating the sample 

location.  Additional brightly colored flagging may be tied to an adjacent tree or shrub to further identify a 

sample location.  Coordinates will be determined by a sub-meter accuracy GPS at each individual sample 

locations and/or compass/tape measure from a known location, which will allow for future studies or guide 
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in any removal action.  Pre-determined Geographic Information System (GIS) grade sample coordinates 

may be utilized in locating proposed sample locations.  All sample location markers will be removed prior 

to the final demobilization. 

 

Sampling activities will be conducted at the following sites: 

 

• UXO 02 – Rifle Range at Ballast Creek 

• UXO 03 – Aerial Bombing Target at Parade Deck (only sample cores will be collected) 

• UXO 04 – Field Artillery West Main Range 

• UXO 05 – Field Artillery East Shrapnel Range (firing point) 

• UXO 06 – Field Artillery East Shrapnel Range (impact areas) 

 

Soil and Sediment Sampling Strategy 

The chosen sampling strategy employs a 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.  The data collected under this conservative strategy are expected to represent 

concentrations greater than those to which human or ecological receptors would actually be exposed.  

The strategy, therefore, ensures that a potential unacceptable human health or ecological risk is not 

overlooked.  For XRF and IS sampling, the sampler will attempt to ensure good spatial coverage of the 

targeted contamination areas when sampling locations to validate the sampling design and CSMs 

presented in Worksheet 10; for XRF sampling 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 that are found in the targeted contamination areas.  Additional 

sampling strategies can be found in the discussion for each individual site.   

 

The total numbers of soil and sediment analyses for each analyte group are tabulated in Worksheets 18.1 

through 18.4 and Worksheet 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. 

 

At all sample locations, the sample material will be placed in a Ziploc plastic baggie or other container as 

appropriate, which will be marked with the sample location ID, depth, date, and time.  The samples will 

then be thoroughly mixed within the container.  The homogenized samples from the UXO sites will then 

be transferred into the appropriate sample container and placed on ice.  Samples collected at UXO 04 for 

XRF field screening will be transferred back to the field office where a portion of every sample will be 
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processed and undergo XRF screening in accordance with SOP-10.  Unused portions of a collected 

sample not used for analysis will be returned to the sample location from which it was collected. 

 

Incremental Sampling 

IS is a sample collection and processing methodology which has specific elements designed to control 

data variability due to heterogeneity in contaminant distribution.  The objective of this type of sampling is 

to obtain a single composite sample that contains all analytes in exactly the same proportion as the entire 

sampled area.  This type of sample ensures that significant contamination has a better chance of being 

detected then with a small number of discrete samples but it also can dilute contaminant concentrations 

to be less than detectable levels.  Average exposure to contaminants is mimicked by the averaging that 

occurs when combining multiple increments for analysis.  The IS sampling method provides reasonably 

unbiased and reproducible estimates of the mean concentration of analytes in a specifically defined 

volume of soil (i.e., a specific population).  The samples will be collected in accordance with SOP-12 

(Incremental Sampling). 

 

This sampling technique will assist in estimating concentrations which can be used to assess whether 

potential MC: 

 

• Are present within the sampled area at an average concentration greater than the analytical MDL or 

reporting limit; 

• May pose an unacceptable risk to human health, or ecological receptors; 

• May contribute to significant contaminant concentrations to groundwater; 

• Concentrations exceed ambient concentrations unrelated to munitions activities. 

 

XRF Analysis 

Samples collected from the impact areas at UXO 04 will undergo screening in the field utilizing XRF in 

accordance with SOP-10 (Appendix C).  Additional “step-out” sample locations may be added at the 

discretion of the FOL if XRF field screening results are greater than the field action level of 200 mg/kg for 

lead.  Based on experience, lead concentrations less than this field screening action level of 200 mg/kg 

are not likely to exceed the action level of 400 mg/kg. 

 

Prior to collection of the XRF samples, a site walkover will be conducted to assess whether any lead shot 

are visible on the surface or in the very near surface soil at various areas throughout the sites.  The FOL 
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will use his/her inspection of the site to determine which areas are most likely to be contaminated and will 

sample those locations accordingly.   

 

Rifle Range at Ballast Creek (UXO 02) 

Proposed sample locations for the Rifle Range at Ballast Creek (UXO 02) are presented on Figure 17.1.  

Samples will be collected in areas most likely to contain contamination, if present.  Twenty sediment grab 

samples (10 collected from 0 to 6 inches bgs and 10 collected from 2 to 3 feet bgs) are proposed for 

collection from the area surrounding the concrete target foundations, via disposable trowel or hand auger.  

Samples will be collected from along the slope of the bank “behind” the concrete target foundations, “in 

front” of the concrete target foundations, and from areas beside and between the concrete target 

foundations as shown on Figure 17.1.  Samples will be collected at low tide at this site because access 

may not possible at high tide.  Five surface soil grab samples (0 to 1 foot bgs) are proposed for collection 

from areas upgradient of the concrete target foundations, via hand auger.  Samples will be collected from 

areas where rounds may have fallen short and missed the targets as shown on Figure 17.1.  The 

sediment and surface soil samples will be submitted to the fixed-base laboratory for lead analysis as 

presented in Worksheet 18.1.  Lead would be the primary MC associated with small arms.  Additionally, 

one surface soil sample will b analyzed for pH and one sediment sample will be analyzed for TOC for 

characterization purposes. 

 

Aerial Bombing Target at Parade Deck (UXO 03) 
Figure 10.3 presents a site location/site layout map for UXO 03.  Two to three sample cores will be 

collected at the parade deck in order to determine construction materials and depth of fill.  Sample cores 

will be advanced thru the parade deck until native soil is reached.  The number of sample cores and core 

locations will be chosen in the field at the discretion of the FOL.  Locations will be chosen based on site 

conditions and in order to minimize disturbance and damage to the parade deck.  Core holes will be filled 

and the concrete/asphalt patched once sampling is complete. 

 

Field Artillery West Main Range (UXO 04) 

Proposed firing point sample locations and impact areas locations for the Field Artillery West Main Range 

are presented on Figure 17.2.  All sampling locations are subject to change based on the results of the 

MEC SI.  This range had a concrete observation point and a total of nine firing points, including three 

concrete points according to the ASR.  Former impact area target locations are unknown, but the impact 

area as it is referred to in the ASR is very large (greater than 1000 acres of marsh and flat land).  Sandy 

high topographic points near the center of the impact area are suspected to be the most likely areas for 
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the former impact area targets.  These higher areas would have allowed visual observation, kept targets 

out of tidal wash, and provided access to targets for periodic maintenance.  Additionally, because 

significant areas of marsh surround the suspect impact areas, and firing misses might have landed in 

the marsh, these areas are also suspect.    

 

At each of the accessible firing points located in undeveloped areas (5 total), and possibly two firing 

points located in developed areas, one decision unit will be established and an IS sample will be 

collected, for explosives analysis within each decision unit.  Each decision unit will be 100-foot by 100-

foot, 7 squares by 7 squares.  Based on the locations of the firing points as presented in the ASR, five 

firing points (A, B, C, E, and R) are located in accessible undeveloped portions of UXO 04 and will be 

investigated.  Two firing points (H and L) are located in active ranges, active ranges will be excluded from 

this investigation.  Two firing points (D and F) are located in developed areas, if these firing points are 

accessible and have not been disturbed/graded/covered by buildings, etc, the firing points will 

investigated.  This determination will be made by the FOL based on site conditions at the time of 

sampling.  In addition to the IS samples for explosives, one discrete soil grab sample will be collected at 

each of these five firing points for lead analysis to determine if lead from lead primer is present.   

 

Figure 17.2 of Appendix A (MEC SAP) presents the areas where UXO detector-aided surface and 

subsurface geophysical surveys will be conducted during the MEC portion of the SI.  Eight decision units 

(in addition to those established at the firing points discussed above) will be established in these survey 

areas, exact locations to be based on the results of the MEC SI.  Forty-nine sample increments will be 

collected for each IS sample from within IS decision units. 

 

Based on the results of the aquatic geophysical survey, if anomalies indicative of buried munitions are 

located in the waterways within UXO 04, four sediment grab samples will be collected via petite ponar 

dredge form a boat for analysis of explosives and lead.  This determination will be based on whether 

observed geophysical anomaly distribution patterns are indicative of potential impact areas. 

 

The FOL will select up to 60 surface soil (0 to 1 foot bgs) and/or sediment grab samples (0 to 6 inches 

bgs) for collection from areas of higher elevation within the expected impact areas which are 

undeveloped, unpaved, and accessible by foot (locations to be determined in the field and to be guided 

by the results of the MEC SI).  Soil grab samples will be collected via hand auger whereas sediment grab 

samples will be collected with a disposable trowel.  Sample locations will be set up in grid pattern in each 

area to receive XRF field screening in order to cover areas suspected to contain lead pellets from 

shrapnel.  Shrapnel rounds are expected to disperse pellets over an area of approximately 105-feet by 

50-feet.  Therefore, 4 grids, 105-feet by 50-feet, will be set up with 15 evenly spaced samples collected 
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from within each grid for XRF analysis.  Exact grid locations will be determined by the FOL based on the 

results of the MEC investigation.  If a sample location has an average XRF lead concentration greater 

than the field screening value of 200 mg/kg, and the sample location is not bounded by another sample 

exhibiting an XRF lead concentration below 200 mg/kg, than additional “step-out” samples both 

horizontally and vertically will be collected to provide information regarding hot spots, to the extent 

practical.  Horizontal expansion will not be conducted into creeks or other waterways, and vertical 

expansion may not be conducted depending on the depth to water at a given location.  Based on the 

results of the XRF screening, a minimum of six and a maximum of 12 surface soil or sediment samples 

(to be determined by the FOL) will be submitted to the fixed-base laboratory and analyzed for lead as 

presented in Worksheet 18.2.  Additionally, one surface soil sample will be analyzed for pH and two 

sediment samples will be analyzed for TOC for characterization purposes. 

 

Field Artillery East Shrapnel Range (UXO 05) 

The proposed sample location at UXO 05 is presented on Figure 17.3.  The Field Artillery East Shrapnel 

Range had a single firing point at Ballast Creek with a southerly direction of fire.  Therefore, one decision 

unit (100-foot by 100-foot, 7 squares by 7 squares) will be established at the firing point and one IS 

sample will be collected from this decision unit for explosives analysis.  Forty-nine sample increments will 

be collected for each IS sample from within this decision unit, explosives will be analyzed in this IS 

sample.  Additionally, the FOL will select 2 discrete soil or sediment sample locations and will collect 

samples from within this area for lead analysis to determine if lead from lead primer is present.  If discrete 

sediment samples are collected, two depth intervals will be collected from each location, 0 to 6 inches 

and 2 to 3 feet bgs.      

 

Field Artillery East Shrapnel Range (UXO 06) 

The focus of this SI will be the impact end of the range as it is defined in the CSM in Worksheet 10 and 

ASR.  Most of the impact area is located in low-lying wetlands with waterways meandering through the 

site.  The area is subject to tidal surges, has very limited accessibility by foot, and cannot be easily 

accessed; therefore, sediment samples are planned for collection within navigable waterways.  These 

samples will be collected in locations where the results of the MEC investigation show anomaly 

distribution patterns indicative of potential impact locations.  Sediment samples will be collected via petite 

ponar from a boat. Up to 13 sediment samples are planned for collection; Figure 17.3 shows the general 

location of the waterways where the MEC investigation will be conducted and where sediment samples 

will be collected.  The exact number of samples to be collected will be determined in the field by the FOL 

and will be based on accessibility and the results of the MEC investigation.  If anomalies are not identified 
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in the water during the MEC investigation, MC samples will still be collected from within the waterways 

surveyed.  Samples will be approximately evenly spaced along the waterways that were surveyed, up to 

13 sediment samples will be collected from within the waterways.  All samples will be analyzed for 

explosives and lead.  Additionally, one surface soil sample will be analyzed for pH and two sediment 

samples will be analyzed for TOC for characterization purposes 

 

Additionally, two potentially dry areas within the impact end of the range fan, as shown on Figure 17.3, 

were selected for UXO detector-aided surface surveying during the MEC SI.  Based on the results of 

these surveys (if conducted), an additional three sediment samples may be collected via disposable 

trowel in these areas.  Discrete sediment samples will be collected from two depth intervals at each 

location, 0 to 6 inches bgs and 2 to 3 feet bgs.  These samples will be collected in locations which the 

detector-aided surface survey shows locations most likely to have been impact points.  These samples 

will be analyzed for explosives and lead. 
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SAP Worksheet #18.1 – Rifle Range at Ballast Creek (UXO 02) Sampling Locations and 
Methods/SOP Requirements Table 

(UFP-QAPP Manual Section 3.1.1) 
 

NUMBER OF SAMPLES Sample Location1 Sample ID2 

SW-846 6010B3 
(Lead Only) 

Sediment Near Concrete Target Foundations 

X02SD01 X02SD01G0006 1 

X02SD01 X02SD01G2436 1 

X02SD02 X02SD02G0006 1 

X02SD02 X02SD02G2436 1 

1 X02SD03 X02SD03G0006 

X02SD03 X02SD03G2436 1 

X02SD04 X02SD04G0006 1 

X02SD04 X02SD04G2436 1 

X02SD05 X02SD05G0006 1 

X02SD05 X02SD05G2436 1 

X02SD06 X02SD06G0006 1 

X02SD06 X02SD06G2436 1 

X02SD07 X02SD07G0006 1 

X02SD07 X02SD07G2436 1 

X02SD08 X02SD08G0006 1 

X02SD08 X02SD08G2436 1 

X02SD09 X02SD09G0006 1 

X02SD09 X02SD09G2436 1 

X02SD10 X02SD10G0006 1 

X02SD10 X02SD10G2436 1 

Soil Upgradient of Concrete Target Foundations 

X02SB01 X02SS01G0001 1 

X02SB02 X02SS02G0001 1 

X02SB03 X02SS03G0001 1 

X02SB04 X02SS04G0001 1 

X02SB05 X02SS05G0001 1 

Total Sediment and Soil Samples – UXO 2 25 
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1 X = UXO Site; SD = Sediment; SB = Soil Boring 
2   SD = Sediment; SS = Surface Soil; G = Grab sample.  Last four digits of sample ID indicate 

depth below ground surface in inches for discrete/grab sediment and depth below ground 
surface in feet for discrete/grab surface soil samples. 

3 Analysis to be performed by Katahdin Analytical Services. 
 
Notes: 
   
Soil and sediment samples will be collected in accordance with SOPs -05, -06, -07, -11 and -12 
(Appendix C).  Field duplicate and matrix spike/matrix spike duplicate (MS/MSD) samples will be collected 
at a frequency of 1 per 20 samples per medium per analyte for fixed-base laboratory analysis.  Therefore, 
field QC samples may not be collected at every site. 
 
One surface soil sample collected (location to be determined in the field) will also be submitted to the 
fixed-base laboratory for pH analysis.  One sediment sample collected (location to be determined in the 
field) will also be submitted to the fixed-base laboratory for TOC analysis. 
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SAP Worksheet #18.2 – Field Artillery West Main Range (UXO 04) Sampling Locations and 
Methods/SOP Requirements Table 

(UFP-QAPP Manual Section 3.1.1) 
 

NUMBER OF SAMPLES 

Sample Location1 Sample ID2  Field XRF 
(Lead Only) 

SW-846 6010B3

(Lead Only) 
SW-846 8330B3 

(Explosives) 

Soil at the Firing Points 
X04SB01 X04SS01C0006 NA NA 1 
X04SB02 X04SS02C0006 NA NA 1 
X04SB03 X04SS03C0006 NA NA 1 
X04SB04 X04SS04C0006 NA NA 1 
X04SB05 X04SS05C0006 NA NA 1 
X04SB78 X04SS78C0006 NA NA 1 
X04SB79 X04SS79C0006 NA NA 1 
X04SB01 X04SS01G0001 NA 1 NA 
X04SB02 X04SS02G0001 NA 1 NA 
X04SB03 X04SS03G0001 NA 1 NA 
X04SB04 X04SS04G0001 NA 1 NA 
X04SB05 X04SS05G0001 NA 1 NA 
X04SB78 X04SS78G0001 NA 1 NA 
X04SB79 X04SS79G0001 NA 1 NA 

Soil and/or Sediment at the UXO/Geophysical Survey Areas 
X04SB06 

or 
X04SD06 

X04SS06C0006 
or 
X04SD06C0006 NA NA 1 

X04SB07 
or 

X04SD07 

X04SS07C0006 
or 
X04SD07C0006 NA NA 1 

X04SB08 
or 

X04SD08 

X04SS08C0006 
or 
X04SD08C0006 NA NA 1 

X04SB09 
or 

X04SD09 

X04SS09C0006 
or 
X04SD09C0006 NA NA 1 

X04SB10 
or 

X04SD10 

X04SS10C0006 
or 
X04SD10C0006 NA NA 1 

X04SB11 
or 

X04SD11 

X04SS11C0006 
or 
X04SD11C0006 NA NA 1 

X04SB12 
or 

X04SD12 

X04SS12C0006 
or 
X04SD12C0006 NA NA 1 
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NUMBER OF SAMPLES 

Sample Location1 Sample ID2  Field XRF 
(Lead Only) 

SW-846 6010B3

(Lead Only) 
SW-846 8330B3 

(Explosives) 

X04SB13 
or 

X04SD13 

X04SS13C0006 
or 
X04SD13C0006 NA NA 1 

Sediment Samples from Waterways  
X04SD14 X04SD14G0006 NA 1 1 
X04SD15 X04SD15G0006 NA 1 1 
X04SD16 X04SD16G0006 NA 1 1 
X04SD17 X04SD17G0006 NA 1 1 

Soil and/or Sediment Samples from XRF Screening Areas 
X04SB18 

or 
X04SD18 

X04SS18G0001 
or 
X04SD18G0006 1 TBD4 NA 

X04SB19 
or 

X04SD19 

X04SS19G0001 
or 
X04SD19G0006 1 TBD4 NA 

X04SB20 
or 

X04SD20 

X04SS20G0001 
or 
X04SD20G0006 1 TBD4 NA 

X04SB21 
or 

X04SD21 

X04SS21G0001 
or 
X04SD21G0006 1 TBD4 NA 

X04SB22 
or 

X04SD22 

X04SS22G0001 
or 
X04SD22G0006 1 TBD4 NA 

X04SB23 
or 

X04SD23 

X04SS23G0001 
or 
X04SD23G0006 1 TBD4 NA 

X04SB24 
or 

X04SD24 

X04SS24G0001 
or 
X04SD24G0006 1 TBD4 NA 

X04SB25 
or 

X04SD25 

X04SS25G0001 
or 
X04SD25G0006 1 TBD4 NA 

X04SB26 
or 

X04SD26 

X04SS26G0001 
or 
X04SD26G0006 1 TBD4 NA 

X04SB27 
or 

X04SD27 

X04SS27G0001 
or 
X04SD27G0006 1 TBD4 NA 

X04SB28 
or 

X04SD28 

X04SS28G0001 
or 
X04SD28G0006 1 TBD4 NA 

X04SB29 
or 

X04SD29 

X04SS29G0001 
or 
X04SD29G0006 1 TBD4 NA 
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NUMBER OF SAMPLES 

Sample Location1 Sample ID2  Field XRF 
(Lead Only) 

SW-846 6010B3

(Lead Only) 
SW-846 8330B3 

(Explosives) 

X04SB30 
or 

X04SD30 

X04SS30G0001 
or 
X04SD30G0006 1 TBD4 NA 

X04SB31 
or 

X04SD31 

X04SS31G0001 
or 
X04SD31G0006 1 TBD4 NA 

X04SB32 
or 

X04SD32 

X04SS32G0001 
or 
X04SD32G0006 1 TBD4 NA 

X04SB33 
or 

X04SD33 

X04SS33G0001 
or 
X04SD33G0006 1 TBD4 NA 

X04SB34 
or 

X04SD34 

X04SS34G0001 
or 
X04SD34G0006 1 TBD4 NA 

X04SB35 
or 

X04SD35 

X04SS35G0001 
or 
X04SD35G0006 1 TBD4 NA 

X04SB36 
or 

X04SD36 

X04SS36G0001 
or 
X04SD36G0006 1 TBD4 NA 

X04SB37 
or 

X04SD37 

X04SS37G0001 
or 
X04SD37G0006 1 TBD4 NA 

X04SB38 
or 

X04SD38 

X04SS38G0001 
or 
X04SD38G0006 1 TBD4 NA 

X04SB39 
or 

X04SD39 

X04SS39G0001 
or 
X04SD39G0006 1 TBD4 NA 

X04SB40 
or 

X04SD40 

X04SS40G0001 
or 
X04SD40G0006 1 TBD4 NA 

X04SB41 
or 

X04SD41 

X04SS41G0001 
or 
X04SD41G0006 1 TBD4 NA 

X04SB42 
or 

X04SD42 

X04SS42G0001 
or 
X04SD42G0006 1 TBD4 NA 

X04SB43 
or 

X04SD43 

X04SS43G0001 
or 
X04SD43G0006 1 TBD4 NA 

X04SB44 
or 

X04SD44 

X04SS44G0001 
or 
X04SD44G0006 1 TBD4 NA 
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NUMBER OF SAMPLES 

Sample Location1 Sample ID2  Field XRF 
(Lead Only) 

SW-846 6010B3

(Lead Only) 
SW-846 8330B3 

(Explosives) 

X04SB45 
or 

X04SD45 

X04SS45G0001 
or 
X04SD45G0006 1 TBD4 NA 

X04SB46 
or 

X04SD46 

X04SS46G0001 
or 
X04SD46G0006 1 TBD4 NA 

X04SB47 
or 

X04SD47 

X04SS47G0001 
or 
X04SD47G0006 1 TBD4 NA 

X04SB48 
or 

X04SD48 

X04SS48G0001 
or 
X04SD48G0006 1 TBD4 NA 

X04SB49 
or 

X04SD49 

X04SS49G0001 
or 
X04SD49G0006 1 TBD4 NA 

X04SB50 
or 

X04SD50 

X04SS50G0001 
or 
X04SD50G0006 1 TBD4 NA 

X04SB51 
or 

X04SD51 

X04SS51G0001 
or 
X04SD51G0006 1 TBD4 NA 

X04SB52 
or 

X04SD52 

X04SS52G0001 
or 
X04SD52G0006 1 TBD4 NA 

X04SB53 
or 

X04SD53 

X04SS53G0001 
or 
X04SD53G0006 1 TBD4 NA 

X04SB54 
or 

X04SD54 

X04SS54G0001 
or 
X04SD54G0006 1 TBD4 NA 

X04SB55 
or 

X04SD55 

X04SS55G0001 
or 
X04SD55G0006 1 TBD4 NA 

X04SB56 
or 

X04SD56 

X04SS56G0001 
or 
X04SD56G0006 1 TBD4 NA 

X04SB57 
or 

X04SD57 

X04SS57G0001 
or 
X04SD57G0006 1 TBD4 NA 

X04SB58 
or 

X04SD58 

X04SS58G0001 
or 
X04SD58G0006 1 TBD4 NA 

X04SB59 
or 

X04SD59 

X04SS59G0001 
or 
X04SD59G0006 1 TBD4 NA 
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NUMBER OF SAMPLES 

Sample Location1 Sample ID2  Field XRF 
(Lead Only) 

SW-846 6010B3

(Lead Only) 
SW-846 8330B3 

(Explosives) 

X04SB60 
or 

X04SD60 

X04SS60G0001 
or 
X04SD60G0006 1 TBD4 NA 

X04SB61 
or 

X04SD61 

X04SS61G0001 
or 
X04SD61G0006 1 TBD4 NA 

X04SB62 
or 

X04SD62 

X04SS62G0001 
or 
X04SD62G0006 1 TBD4 NA 

X04SB63 
or 

X04SD63 

X04SS63G0001 
or 
X04SD63G0006 1 TBD4 NA 

X04SB64 
or 

X04SD64 

X04SS64G0001 
or 
X04SD64G0006 1 TBD4 NA 

X04SB65 
or 

X04SD65 

X04SS65G0001 
or 
X04SD65G0006 1 TBD4 NA 

X04SB66 
or 

X04SD66 

X04SS66G0001 
or 
X04SD66G0006 1 TBD4 NA 

X04SB67 
or 

X04SD67 

X04SS67G0001 
or 
X04SD67G0006 1 TBD4 NA 

X04SB68 
or 

X04SD68 

X04SS68G0001 
or 
X04SD68G0006 1 TBD4 NA 

X04SB69 
or 

X04SD69 

X04SS69G0001 
or 
X04SD69G0006 1 TBD4 NA 

X04SB70 
or 

X04SD70 

X04SS70G0001 
or 
X04SD70G0006 1 TBD4 NA 

X04SB71 
or 

X04SD71 

X04SS71G0001 
or 
X04SD71G0006 1 TBD4 NA 

X04SB72 
or 

X04SD72 

X04SS72G0001 
or 
X04SD72G0006 1 TBD4 NA 

X04SB73 
or 

X04SD73 

X04SS73G0001 
or 
X04SD73G0006 1 TBD4 NA 

X04SB74 
or 

X04SD74 

X04SS74G0001 
or 
X04SD74G0006 1 TBD4 NA 
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NUMBER OF SAMPLES 

Sample Location1 Sample ID2  Field XRF 
(Lead Only) 

SW-846 6010B3

(Lead Only) 
SW-846 8330B3 

(Explosives) 

X04SB75 
or 

X04SD75 

X04SS75G0001 
or 
X04SD75G0006 1 TBD4 NA 

X04SB76 
or 

X04SD76 

X04SS76G0001 
or 
X04SD76G0006 1 TBD4 NA 

X04SB77 
or 

X04SD77 

X04SS77G0001 
or 
X04SD77G0006 1 TBD4 NA 

Total Soil and/or Sediment Samples – 
UXO 4 60 

Min 17 – Max 
23 19 

 
 
1   X = UXO Site ; SB = Soil Boring; SS = Surface Soil; SD = Sediment 
2  SS = Surface soil; SD = Sediment C = Composite Sample; G = Grab sample.  Last four digits of 

sample ID indicate depth below ground surface in feet for discrete/grab surface soil samples and 
depth below ground surface in inches for IS/composite surface soil and sediment. 

3   Analysis to be performed by Katahdin Laboratories.  For composite IS samples for explosive analysis, 
GPL Laboratories will be conducting the grinding portion of sample preparation prior to analysis. 

4   Dependent on field XRF screenings, a minimum of 6 (maximum of 12) soil and/or sediment samples 
will be selected for fixed-base laboratory analysis (lead only).  

 
Notes:  
 
Soil and sediment samples will be collected in accordance with SOPs -05, -06, -07, -11 and -12 
(Appendix C).  Field duplicate and MS/MSD samples will be collected at a frequency of 1 per 20 samples 
per medium per analyte for fixed-base laboratory analysis.  Field triplicate samples (IS samples only) will 
be collected at a frequency of 1 per 20 samples per type of activity (firing point and impact area) for fixed-
base laboratory analysis.  Therefore, field QC samples may not be collected at every site. 
 
One surface soil sample collected (location to be determined in the field) will also be submitted to the 
fixed-base laboratory for pH analysis.  Two sediment samples collected (locations to be determined in the 
field) will also be submitted to the fixed-base laboratory for TOC analysis. 
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SAP Worksheet #18.3 – Field Artillery East Shrapnel Range (UXO 05) Sampling Locations and 
Methods/SOP Requirements Table 

(UFP-QAPP Manual Section 3.1.1) 

 
NUMBER OF SAMPLES 

Sample Location1 Sample ID2 SW-846 8330B3 
(Explosives) 

SW-846 6010B3 
(Lead Only) 

Soil and/or Sediment Samples at Firing Point 
X05SB01 X05SS01C0006 1 NA 

X05SB02 
or 
X05SD02 

X05SS02G0001 
or  
X05SD02G0006 and 
X05SD02G2436 NA TBD4 

X05SB03 
or 
X05SD03 

X05SS03G0001 
or 
X05SD03G0006 and 
X05SD03G2436 NA TBD4 

Total Soil and/or Sediment Samples - UXO 5 1 Min 2 – Max 4 
 
1   X = UXO Site ; SB = Soil Boring; SS = Surface Soil; SD = Sediment 
2   SS = Surface soil; SD = Sediment C = Composite Sample; G = Grab sample.  Last four digits of 

sample ID indicate depth below ground surface in feet for discrete/grab surface soil samples and 
depth below ground surface in inches for IS/composite surface soil and sediment. 

3   Analysis to be performed by Katahdin Laboratories.  For composite IS samples for explosive analysis, 
GPL Laboratories will be conducting the grinding portion of sample preparation prior to analysis. 

4   Total number of samples to be collected is dependent on field conditions and locations of samples.  If 
a discrete soil sample is collected, one sample will be collected per location at a depth of 0 to 1 foot 
bgs.  If a discrete sediment sample is collected, two samples will be collected per location at depths 
of 0 to 6 inches bgs and 2 to 3 feet bgs. 

 
Notes: 
   

Soil and sediment samples will be collected in accordance with SOPs -05, -06, -07, -11 and -12 
(Appendix C).  Field duplicate and MS/MSD samples will be collected at a frequency of 1 per 20 
samples per medium per analyte for fixed-base laboratory analysis.  Field triplicate samples (IS 
samples only) will be collected at a frequency of 1 per 20 samples per type of activity (firing point 
and impact area) for fixed-base laboratory analysis.  Therefore, field QC samples may not be 
collected at every site. 
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SAP Worksheet #18.4 – Field Artillery East Shrapnel Range (UXO 06) Sampling Locations and 
Methods/SOP Requirements Table 
 (UFP-QAPP Manual Section 3.1.1) 

NUMBER OF SAMPLES 

Sample Location1 Sample ID2 SW-846 6010B3 
(Lead Only) 

SW-846 8330B3 
(Explosives) 

Sediment from the Waterways 
X06SD01 X06SD01G0006 1 1 
X06SD02 X06SD02G0006 1 1 
X06SD03 X06SD03G0006 1 1 
X06SD04 X06SD04G0006 1 1 
X06SD05 X06SD05G0006 1 1 
X06SD06 X06SD06G0006 1 1 
X06SD07 X06SD07G0006 1 1 
X06SD08 X06SD08G0006 1 1 
X06SD09 X06SD09G0006 1 1 
X06SD10 X06SD10G0006 1 1 
X06SD11 X06SD11G0006 1 1 
X06SD12 X06SD12G0006 1 1 
X06SD13 X06SD13G0006 1 1 

Sediment Samples from within Dry Areas 
X06SD14 X06SD14G0006 1 1 
X06SD14 X06SD14G2436 1 1 
X06SD15 X06SD15G0006 1 1 
X06SD15 X06SD15G2436 1 1 
X06SD16 X06SD16G0006 1 1 
X06SD16 X06SD16G24366 1 1 

Total Soil and/or Sediment Samples – 
UXO 6 19 19 
 
1   X = UXO Site ; SD = Sediment 
2   SD = Sediment; G = Grab sample.  Last four digits of sample ID indicate depth below ground surface 

in inches for sediment. 
3   Analysis to be performed by Katahdin Laboratories. 
 
Notes:  

Sediment samples will be collected in accordance with SOP-06 and SOP-11 (Appendix C).  Field 
duplicate and MS/MSD samples will be collected at a frequency of 1 per 20 samples per medium 
per analyte for fixed-base laboratory analysis.  Field triplicate samples (IS samples only) will be 
collected at a frequency of 1 per 20 samples per type of activity (firing point and impact area) for 
fixed-base laboratory analysis.  Therefore, field QC samples may not be collected at every site. 
Two sediment samples collected (locations to be determined in the field) will also be submitted to 
the fixed-base laboratory for TOC analysis. 
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SAP Worksheet #19 -- Analytical SOP Requirements Table 

(UFP-QAPP Manual Section 3.1.1) 

 

 
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) 

Water Metals SW-846 3005A/6010C, 
CA-604/CA-608/CA-627 

500-milliliter plastic 50 milliliters Nitric acid to a 
pH<2; Cool to 4 
°C 

180 days to 
analysis 

Solid Metals SW-846 3050B/6010B, 
CA-605/CA-608/CA-627 

4-ounce glass 1 to2 grams Cool to 4 °C 180 days to 
analysis 

Water Explosives SW-846 8330B, 
CA-402 

Two 1-liter amber 
glass 

1,000 milliliters Cool to 4 °C 7 days to 
extraction 40 
days to 
analysis 

Solid Explosives SW-846 8330B, 
CA-402 

4-ounce glass  2 grams Cool to 4 °C 14 days to 
extraction 40 
days to 
analysis 

Solid  Explosives (sample 
preparation, grinding only)  

SW-846 8330B Appendix 
A 
SOP:  G.22 

Plastic bag or other 
container 

1 to 4 kilogram Cool to 4 °C Within 14 days 
to extraction 
holding time 

Solid pH (Corrosivity ) SW-846 9045D, 
CA-709 

One 2-oz. soil jar 20 grams Cool to 4 (± 2) °C 28 days 

Solid TOC Lloyd Kahn 
CA-741 

4-ounce glass 0.2 grams Cool to 4 °C 14 Days 

 

 1   Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted. 
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SAP Worksheet #20 -- Field Quality Control Sample Summary Table – Analytical Samples 

(UFP-QAPP Manual Section 3.1.1) 

 

Matrix Analytical 
Group 

Concentration
Level Field Samples Field 

Duplicates(1) MS/MSDs(1) Rinsate  
Blanks(2) 

Total Samples to 
Lab 

Solid Lead Low to 
Moderate 

63 (and up to 
713) 6 6 7 82 

Solid Explosives Low to 
Moderate 23 2 2 2 29 

Solid Explosives 
(IS) 

Low to 
Moderate 16 44 2 3 25 

Solid TOC Low 5 0 0 0 5 

Solid pH Low 3 0 0 0 3 

 

MS/MSD = Matrix spike/matrix spike duplicate     
 
1 Field duplicates and MS/MSD samples will be collected at a frequency of 1 per 20 samples per medium and per analyte.   
2 Rinsate blanks will be collected at a frequency of one per piece of non-dedicated equipment. 
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3 Total number to be determined in the field and will be based on results XRF screening and matrix (soil or sediment) of 
samples collected at UXO 05.  

4 Field triplicate samples will be collected for IS samples only, samples will be collected at a frequency of 1 per 20 samples 
per type of activity (firing point or impact area). 

Note:  Field sample identifications are provided in Worksheets 18.1 through 18.4.  QC sample identifications will be in 
accordance with SOP-02 (Sample Identification Nomenclature - Appendix C).  
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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 TtNUS NA N Contained in Appendix C 

SOP-02 Sample Identification Nomenclature TtNUS NA N Contained in Appendix C 

SOP-03 Sample Custody and Documentation 
of Field Activities TtNUS Field logbook, sample log 

sheets, boring logs N Contained in Appendix C 

SOP-04 Decontamination of Field Sampling 
Equipment TtNUS 

Decontamination equipment, 
scrub brushes, 5-gallon 
buckets, spray bottles, 

phosphate free detergent, 
deionized (DI) water 

N Contained in Appendix C 

SOP-05 Soil Coring and Sampling Using Hand 
Auger Techniques TtNUS Stainless steel auger bucket, 

extension rods, and T-handle N Contained in Appendix C 

SOP-06 Sediment Sampling TtNUS Stainless steel or disposable 
trowels N Contained in Appendix C 

SOP-07 Borehole and Soil Sample Logging TtNUS NA N Contained in Appendix C 

SOP-08 Sample Preservation, Packaging, and 
Shipping TtNUS NA N Contained in Appendix C 

SOP-09 Management of Investigation-Derived 
Waste TtNUS NA N Contained in Appendix C 

SOP-10 Field Portable X-Ray Fluorescence 
Analysis of Soil and Sediment TtNUS Portable XRF analyzer and 

accessories N Contained in Appendix C 
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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 Large Water Body Sediment 
Sampling TtNUS 

Stainless steel trowel, large 
Ziploc-type baggies, petite 
ponar dredge with rope, 

wide-bodied, flat-bottomed 
boat powered by an outboard 

motor 

N Contained in Appendix C 

SOP-12 IS Sampling TtNUS 
CRREL Coring devise or 

equivalent 
 

N Contained in Appendix C 

 MRP SOP 
02 MEC Management and Accountability TtNUS Metal Detector 

Y (project 
specific contact 

information 
added) 

Contained in Appendix C 

MRP SOP 
05 GPS TtNUS GPS unit N Contained in Appendix C 
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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 Responsible 
Person 

SOP 
Reference Comments 

GPS Positioning Beginning and end 
of each day used 

Accuracy: sub-
meter 

horizontal 
dilution of 
precision 

(HDOP)<3, 
number of 
satellites at 

least six 

Wait for better signal, 
replace unit, or choose 

alternate location 
technique 

FOL MRP SOP 
05 

None 

Standardization 
Clip 

Prior to daily use 
and after a 

shutdown of the unit 
or battery change  

Instrument will 
either accept or 

reject the 
standardization. 

If rejected, re-
standardize.  If still 

unacceptable, contact 
manufacturer for 
further instruction 
which may include 
replacement. of the 

unit 

XRF Technician SOP-10 None XRF 

Instrument Blank 
verification 

(silicon dioxide) 
to ensure there 

is no 
contamination on 

the analyzer 
window or other 
component that 
is being “seen” 

by the instrument 

Prior to daily use 
and after a 

shutdown of the unit 
or battery change  

Zero (to ensure 
there is no 

contamination 
on the analyzer 
window or other 
component that 
is being “seen” 

by the 
instrument) 

If lead concentrations 
are observed, 

reanalyze to confirm.  
Contact manufacturer 

for possible 
replacement   

XRF Technician SOP-10 None 

120805/P (MC WS #22)  CTO 0089 



MCRD Parris Island 
UFP SAP for MC 

Revision:  1 
Date: January 2010 

Worksheet #22 
Page 112 of 145 

 

120805/P (MC WS #22)  CTO 0089 

Field 
Equipment Activity Frequency Acceptance 

Criteria Corrective Action Responsible 
Person 

SOP 
Reference Comments 

Calibration 
verification 

Prior to daily use 
and after a 

shutdown of the unit 
or battery change  

20% or less for 
the NIST 
standards 

shipped with 
the instrument.  

Typically 
includes three 

standards - 
high (5,532 

ppm), medium 
(1,162 ppm), 
and low (18 

ppm) for lead 

Reanalyze the 
standard.  Contact 
manufacturer for 

possible replacement  

XRF Technician SOP-10 None 

NIST -= National Institute of Standards and Technology 

ppm = parts per million 
SOPs are located in Appendix C. 
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SAP Worksheet #23 -- Analytical SOP References Table 

(UFP-QAPP Manual Section 3.2.1) 

 

 
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? (1) 

(Y/N) 
Katahdin  
CA-101 

Equipment Maintenance, 07/08, Revision 7. NA Various Various Katahdin Analytical 
Services, Inc. 

N 

Katahdin  
CA-402 

Determination Of Nitroaromatics  And 
Nitramines By HPLC Method 8330, 07/08, 
Revision 3. 

Definitive Water and Soil/ 
GC/HPLC 

HPLC/UV Katahdin Analytical 
Services, Inc. 

N 

Katahdin  
CA-604 

Acid Digestion of Aqueous Samples by EPA 
Method 3010 for ICP Analysis of Total or 
Dissolved Metals, 05/09, Revision 4. 

Definitive Metals Digestion NA/ sample 
preparation 

Katahdin Analytical 
Services, Inc. 

N 

Katahdin  
CA-605 

Acid Digestion of Solid Samples by USEPA 
Method 3050 for Metals by ICP-AES and 
GFAA, 03/08, Revision 3. 

Definitive Metals Digestion NA/ sample 
preparation 

Katahdin Analytical 
Services, Inc. 

N 

Katahdin  
CA-608 

Trace Metals Analysis By ICP-AES Using 
EPA Method 6010, 02/09, Revision 8. 

Definitive Soil and Water 
Metals 

ICP-AES Katahdin Analytical 
Services, Inc. 

N 

CA-709   pH Concentration Measurements In Soil 
Matrices - SW 846 Method 9045, 08/09, 
Revision 7. 

Definitive Soil - pH pH Meter Katahdin  N 

Katahdin  
CA-741 

Determination of Total Organic Carbon in 
Solids using the EPA Region II Lloyd Kahn 
Method, 06/08, Revision 2. 

Definitive Soil 
Wet Chemistry 

TOC Analyzer Katahdin Analytical 
Services, Inc. 

N 

Katahdin  
SD-902 

Sample Receipt and Internal Control, SOP 
No. SD-902, 05/09, Revision 8. 

NA Various NA Katahdin Analytical 
Services 

N 

Katahdin  
SD-903 

Sample Disposal, SOP No. SD-903, 05/09, 
Revision 4. 

NA Various NA Katahdin Analytical 
Services 

N 

GPL 
Laboratories 
G.22 

General Laboratory MIS Sub-Sampling 
Procedures, SOP No. G.22, 01/09, Revision 
5. 

NA Soil Preparation 
(grinding) 

NA GPL Laboratories N 
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SAP Worksheet #24 -- Analytical Instrument Calibration Table  

(UFP-QAPP Manual Section 3.2.2) 

 

 
Instrument 

 
Calibration 
Procedure 

 
Frequency of 
Calibration 

 
Acceptance Criteria 

 
Corrective Action 

 
Person 

Responsible for 
Corrective Action 

 
SOP Reference 

Initial Calibration (IC) 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 

Initial Calibration 
Blank (ICB) 

Before beginning a 
sample sequence. 

No analytes detected > 
2 x MDL. 

Correct the problem, then 
reprepare and reanalyze. 

Analyst/Supervisor 

Continuing Calibration 
Verification (CCV) 

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 

Inductively Coupled 
Plasma  

Continuing Calibration 
Blank (CCB) 

After every 10 
samples and at the 
end of the sequence. 

No analytes detected > 
2x MDL. 

Correct the problem, then 
reprepare and reanalyze 
calibration blank and 
previous 10 samples. 

Analyst/Supervisor 

Katahdin Analytical 
Services SOP CA-
608    

Inductively Coupled 
Plasma - Mass 
Spectrophotometer 

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 Katahdin Analytical 
Services SOP CA-
627 
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Instrument 
 

Calibration 
Procedure 

 
Frequency of 
Calibration 

 
Acceptance Criteria 

 
Corrective Action 

 
Person 

Responsible for 
Corrective Action 

 
SOP Reference 

IC 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 

Initial Calibration 
Verification (Second 
Source) 

Before beginning a 
sample run. 

Recovery within + 10% 
of true value. 

Do not use results for 
failing elements, unless 
ICV >110% and sample 
result < PQL/reporting 
limit. 

Analyst/Supervisor 

Calibration Blank Before beginning a 
sample sequence. 

No analytes detected > 
2x MDL. 

Correct the problem, then 
re-prepare and reanalyze. 

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 

Low-level Calibration 
Check Standard 

At beginning and end 
of run 

80%-120% for D.O.D. 
projects of true value 

Do not use results for 
failing elements, unless 
PQL rec.> upper limit and 
sample result < 
PQL/reporting limit. 

Analyst/Supervisor 

IC - A minimum 5-
point calibration is 
required. 

Instrument receipt, 
major instrument 
change, when CV 
does not meet criteria. 

5 point calibration – 
correlation coefficient (r)  
≥ 0.995 or (r)2  ≥ 0.990 

Repeat IC and/or perform 
necessary equipment 
maintenance.  Check 
calibration standards.  
Reanalyze affected data. 

Analyst/Supervisor 

Initial Calibration 
Verification (ICV) 

Once after IC. 70 to 130% recovery. Identify source of problem, 
correct, repeat calibration, 
rerun samples. 

Analyst/ Supervisor 

High Performance 
Liquid 
Chromatography/ 
Ultraviolet Detector 
(SW846 8330B) 

CCV After every 10 
samples; If calibration 
curve previously 
analyzed, analyze 
daily before samples. 

< 20% Difference 
 

(1) Evaluate the samples: 
If the %D > +20% and 
sample results are < QL, 
narrate.  If %D > ± 20% 
only on one channel, 
narrate.  If %D > ± 20% 
and is likely a result of 
matrix interference, 
narrate.  Otherwise, 
reanalyze all samples back 
to last acceptable CV. 

Analyst/Supervisor 

Katahdin Analytical 
Services SOP CA-
402 
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Instrument 

 
Calibration 
Procedure 

 
Frequency of 
Calibration 

 
Acceptance Criteria 

 
Corrective Action 

 
Person 

Responsible for 
Corrective Action 

 
SOP Reference 

Initial calibration - Two 
point calibration with 
pH buffers 

Daily. N/A. N/A. Analyst, Department 
Manager 

pH Meter (Corrosivity) 

CCV At beginning of run, 
after every 10 field 
samples and at end of 
run. 

90% - 110%R of the true 
value. 

Recalibrate and reanalyze 
samples back to last 
acceptable CCV. 

Analyst, Department 
Manager 

CA-709 

IC 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 TOC Analyzer / Lloyd 
Kahn 

CCV every 10 samples and 
at the end of the run 

80-120% of true value 
for 415.1                             
75-125% of true value 
for Lloyd Kahn 

If the CCV fails high, report 
samples that are <PQL.  
Recalibrate and/or 
reanalyze samples back to 
last acceptable CCV 
recovery. 

Analyst, Supervisor 

Katahdin Analytical 
Services SOP  CA-
741 
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SAP Worksheet #25 -- Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table  

(UFP-QAPP Manual Section 3.2.3)  

 
Instrument/  
Equipment 

 
Maintenance 

Activity 

 
Testing 
Activity 

 
Inspection 

Activity 
 

Frequency 
 

Acceptance 
Criteria 

 
Corrective 

Action 

 
Responsible 

Person 

 
SOP 

Reference 

Inductively 
Coupled Plasma 
Spectrometer 

Clean torch 
assembly and 
spray chamber 
when discolored 
or when 
degradation in 
data quality is 
observed.  Clean 
nebulizer, check 
argon,  and 
replace peristaltic 
pump tubing as 
needed. Other 
maintenance 
specified in lab 
Equipment 
Maintenance 
SOP.  

Metals Torch, 
nebulizer 
chamber, 
pump, pump 
tubing. 

Prior to IC and 
as necessary. 

Acceptable 
Calibration or 
Calibration 
Verification  

Correct the 
problem and 
repeat 
Calibration or 
Calibration 
Verification 

Analyst/Supervisor Katahdin SOP 
CA-608 

High 
Performance 
Liquid 
Chromatography
/ Ultraviolet 
Detector 

Check and 
sonicate pump 
valves as needed. 
Backflush column 
as needed. 
Replace 
analytical column 
or guard column 
as needed. 
Sonicate and 
replace solvent 
with every use. 
Replace the UV 
lamp as needed. 
Check and 
replace seal-pak 
as needed 

Explosives Column flow, 
pressure 

Prior to initial 
calibration 
and/or as 
necessary. 

Acceptable 
Calibration or 
Calibration 
Verification  

Correct the 
problem and 
repeat 
Calibration or 
Calibration 
Verification 

Analyst/Supervisor Katahdin SOP 
CA-402 
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Instrument/  
Equipment 

 
Maintenance 

Activity 

 
Testing 
Activity 

 
Inspection 

Activity 
 

Frequency 
 

Acceptance 
Criteria 

 
Corrective 

Action 

 
Responsible 

Person 

 
SOP 

Reference 
pH Meter Clean, drain, and 

refill reference 
electrode as 
needed. 

pH Reference 
electrode for 
white crystals, 
Inspect 
electrode for 
damage. 

Before use. pH 7 ± 0.05 pH 
units. 

Recalibrate 
and/or perform 
necessary 
equipment 
maintenance. 

Analyst / Supervisor 

 

 

CA-709 

TOC 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. 

QC standards Tubing, sample 
boat, syringe, 
humidifier, rinse 
Reservoir, 
phosphoric acid 
vessel, oxygen 
pressure 

Prior to initial 
calibration and 
as necessary 

Acceptable 
calibration or 
CCV 

Correct the 
problem and 
repeat 
calibration or 
CCV 

Analyst/Supervisor Katahdin 
Analytical 
Services SOP  
CA-741 
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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):  FOL/TtNUS 

Sample Packaging (Personnel/Organization):  TBD/TtNUS 

Coordination of Shipment (Personnel/Organization):  TBD/TtNUS 

Type of Shipment/Carrier:  Federal Express 

SAMPLE RECEIPT AND ANALYSIS 

Sample Receipt (Personnel/Organization):   Sample Custodians/Katahdin Analytical Services and GPL Laboratories 

Sample Custody and Storage (Personnel/Organization):  Sample Custodians/ Katahdin Analytical Services and GPL Laboratories 

Sample Preparation (Personnel/Organization):  Extraction Lab, Metals Preparation Lab, Katahdin Analytical Services/IS Prep Lab, GPL Laboratories 

Sample Determinative Analysis (Personnel/Organization):  High Performance Liquid Chromatography Lab, Metals Lab/ Katahdin Analytical Services 

SAMPLE ARCHIVING 

Field Sample Storage (No. of days from sample collection):  60 days from receipt of samples. 

Sample Extract/Digestate Storage (No. of days from extraction/digestion):  3 months from sample digestion/extraction 

Biological Sample Storage (No. of days from sample collection):  NA 

SAMPLE DISPOSAL 

Personnel/Organization:  Sample Custodians/ Katahdin Analytical Services and GPL Laboratories 
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SAP Worksheet #27 – Sample Custody Requirements Table  

(UFP-QAPP Manual Section 3.3.3) 
 

SAMPLE CUSTODY REQUIREMENTS 

Field Chain of Custody 

To ensure the integrity of a sample from collection through analysis, an accurate, written record that 

traces the possession and handling of the sample is necessary. This documentation is referred to as the 

chain of custody (COC) form. COC begins at the time of sample collection.  A sample is under custody if 

any of the following conditions apply: 

 

• It is in the owner’s actual possession 

• It is in the owner’s view, after being in his/her physical possession,  

• It was in the owner’s possession and was locked or sealed it up to prevent tampering,  

• 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 SI 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). Field COC requirements are provided in SOP-03. Upon arrival at the laboratory, internal sample 

custody procedures will be followed as defined in the laboratory SOPs included in Appendix D. 
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Laboratory Chain of Custody – Katahdin Analytical Services and GPL Laboratories 

The laboratory sample custody procedures (receipt of samples, archiving, and disposal) documented in 

Katahdin Analytical Services and GPL Laboratories SOPs will be followed.  Coolers will be received and 

checked for proper temperature. A sample cooler receipt form will be filled out to note conditions and any 

discrepancies. The COC will be checked against the sample containers for correctness. Samples will be 

logged into the laboratory information management system (LIMS) and given a unique log number which 

can be tracked through processing. The client will be notified of any problems. 
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SAP Worksheet #28 -- Laboratory QC Samples Table 

(UFP-QAPP Manual Section 3.4) 

Matrix  Water      
 Analytical Group Metals      
Analytical 
Method/      
SOP Reference 

SW-846 3010A, 
6010B / Katahdin SOP 

CA-604, 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 

Method Blank One per digestion 
batch of 20 or fewer 
samples. 

Contaminants in the 
method blank must be 
less than  the QL. 

If blank value > QL report 
sample results if < QL or > 
10 x the blank value; 
otherwise redigest.  
If blank value is less than 
negative QL, report sample 
results if > 10x the absolute 
value of the blank result, 
otherwise redigest. 

Analyst, Laboratory 
Supervisor, and Data Validator

Bias/Contamination Contaminants in the method 
blank must be less than  ½ 
the QL. 

Laboratory 
Control Sample 
(LCS) 

One per digestion 
batch of 20 or fewer 
samples. 

Recovery must be within 
+ 20% of the true value 

Redigest and reanalyze all 
associated samples for 
affected analyte. 

Analyst, Laboratory 
Supervisor, and Data Validator

Accuracy/Bias/ 

Contamination 

Recovery must be within + 
20% of the true value 

Laboratory 
Control Sample 
Duplicate 
(LCSD) 

One per preparation 
batch of twenty or 
fewer samples of 
similar matrix. 

The RPD should be 
within ≤20% for duplicate 
samples 

Narrate any results that are 
outside control limits 

Analyst, Laboratory 
Supervisor, and Data Validator

Precision The RPD should be within 
≤20% for duplicate samples. 

MS One per digestion 
batch of 20 or fewer 
samples. 

Recovery should be + 
25% of the true value if 
sample < 4x spike 
added. 

Flag results for affected 
analytes for all associated 
samples with ”N”. 

Analyst, Laboratory 
Supervisor, and Data Validator

Accuracy/Bias Recovery should be + 25% of 
the true value if sample < 4x 
spike added. 

 
ICP Serial 
Dilution 

One per preparation 
batch of twenty or 
fewer samples of 
similar matrix. 

If original sample result is 
at least 50x the 
instrument detection limit, 
5-fold dilution must agree 
within ± 10% of the 
original result. 

Flag results for affected 
analytes for all associated 
samples with “E”. 

 
Analyst, Laboratory 
Supervisor, and Data Validator

 
Accuracy/Bias 

If original sample result is at 
least 50x the instrument 
detection limit, 5-fold dilution 
must agree within ± 10% of 
the original result. 
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Matrix Soil      
 Analytical Group Metals      
Analytical 
Method/      
SOP Reference 

SW-846 3050B, 
6010B / Katahdin SOP 

CA-605, 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 

Method Blank One per digestion 
batch of 20 or fewer 
samples. 

Contaminants in the 
method blank must be 
less than ½  the QL. 

If blank value > QL report 
sample results if < QL or > 
10 x the blank value; 
otherwise redigest.  
If blank value is less than 
negative QL, report sample 
results if > 10x the absolute 
value of the blank result, 
otherwise redigest. 

Analyst, Laboratory 
Supervisor, and Data Validator

Bias/Contamination Contaminants in the method 
blank must be less than ½  
the QL. 

LCS One per digestion 
batch of 20 or fewer 
samples. 

Recovery must be within 
vendor supplied limits. 

Redigest and reanalyze all 
associated samples for 
affected analyte. 

Analyst, Laboratory 
Supervisor, and Data Validator

Accuracy/Bias/ 
Contamination 

Recovery must be within + 
20% of the true value, unless 
vendor-supplied or statistical 
limits have been established. 

Duplicate 
Sample 

One per digestion 
batch of 20 or fewer 
samples. 

The relative percent 
difference should be 
within ≤20% for duplicate 
samples. 

Narrate any results that are 
outside control limits 

Analyst, Laboratory 
Supervisor, and Data Validator

Precision The relative percent difference 
should be within ≤20% for 
duplicate samples. 

MS One per digestion 
batch of 20 or fewer 
samples. 

Recovery should be + 
25% of the true value, if 
sample < 4x spike 
added. 

Flag results for affected 
analytes for all associated 
samples with ”N”,  

Analyst, Laboratory 
Supervisor, and Data Validator

Accuracy/Bias Recovery should be + 25% of 
the true value, if sample < 4x 
spike added. 

ICP Serial 
Dilution 

One per digestion 
batch. 

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, Laboratory 
Supervisor, and Data Validator

Accuracy/Bias If original sample result is at 
least 50x the instrument 
detection limit, 5-fold dilution 
must agree within ± 10% of 
the original result. 
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Matrix Soil      
Analytical Group Explosive                          
Analytical 
Method/      
SOP Reference 

8330B / Katahdin SOP 
CA-402 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
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 
less 

Contaminants in the 
method blank must be 
less than ½ the QL. 

Investigate source of 
contamination. 
Evaluate the samples and 
associated QC: ie.  the 
blank results are above the 
QL, report sample results 
which are <QL or > 10X the 
blank concentration.  
Otherwise, re-prepare a 
blank and the remaining 
samples. 

Analyst, Laboratory 
Supervisor, and Data Validator

Bias/Contamination Contaminants in the method 
blank must be less than ½  
the QL. 

Surrogate 1per sample 1,2-dinitrobenzene = 
30%-150% 
 

If surrogate is outside high 
and sample is <QL no CA 
taken. 

If surrogate is outside low 
the affected samples are 
re-extracted and 
reanalyzed, 

Analyst, Laboratory 
Supervisor, and Data Validator

Accuracy/Bias 1,2-dinitrobenzene = 30%-
150% 
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Matrix Soil      
Analytical Group Explosive                          
Analytical 
Method/      
SOP Reference 

8330B / Katahdin SOP 
CA-402 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

LCS  One per batch of 20 or 
less 

%Recovery = 30% - 
120% 

If an MS/MSD was 
performed and acceptable, 
narrate.   
If an LCS/LCSD was 
performed and only one of 
the set was unacceptable, 
narrate.  
If the LCS recovery is high 
but the sample results are < 
QL, narrate.  Otherwise, re-
prepare a blank and the 
remaining samples. 

Analyst, Laboratory 
Supervisor, and Data Validator

Precision/Accuracy/ 
Bias 

%Recovery = 30% - 120% 

MS/MSD One per Sample 
Delivery Group (SDG) 
or every 20 samples. 

%Recovery = 30% - 
150% 
RPD  ≤50% 

Evaluate the samples and 
associated QC: ie. If the 
LCS results are acceptable, 
narrate. 
If both the LCS and 
MS/MSD are unacceptable, 
re-prepare the samples and 
QC. 

Analyst, Laboratory 
Supervisor, and Data Validator

Precision/Accuracy/ 
Bias 

%Recovery = 30% - 150% 
RPD  ≤50% 

 

120805/P (MC WS #28)  CTO 0089 



MCRD Parris Island 
UFP SAP for MC 

Revision:  1 
Date: January 2010 

Worksheet #28 
Page 126 of 145 

 
 

Matrix Water      
Analytical Group Explosive                          
Analytical 
Method/      
SOP Reference 

8330B / Katahdin SOP 
CA-402 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
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 
less 

Contaminants in the 
method blank must be 
less than ½  the QL. 

Investigate source of 
contamination. 
Evaluate the samples and 
associated QC: ie.  the 
blank results are above the 
QL, report sample results 
which are <QL or > 10X the 
blank concentration.  
Otherwise, re-prepare a 
blank and the remaining 
samples. 

Analyst, Laboratory 
Supervisor, and Data Validator

Bias/Contamination Contaminants in the method 
blank must be less than ½  
the QL. 

Surrogate 1per sample 1,2-dinitrobenzene = 
30%-150% 
 

If surrogate is outside high 
and sample is <QL no CA 
taken. 

If surrogate is outside low 
the affected samples are 
re-extracted and 
reanalyzed. 

Analyst, Laboratory 
Supervisor, and Data Validator

Accuracy/Bias 1,2-dinitrobenzene = 30%-
150% 
 

LCS  One per batch of 20 or 
less 

%Recovery = 30% - 
120% 
 

If an MS/MSD was 
performed and acceptable, 
narrate.   
If an LCS/LCSD was 
performed and only one of 
the set was unacceptable, 
narrate.  
If the LCS recovery is high 
but the sample results are < 
QL, narrate.  Otherwise, re-
prepare a blank and the 
remaining samples. 

Analyst, Laboratory 
Supervisor, and Data Validator

Precision/Accuracy/ 
Bias 

%Recovery = 30% - 120% 
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Matrix Water      
Analytical Group Explosive                          
Analytical 
Method/      
SOP Reference 

8330B / Katahdin SOP 
CA-402 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

MS/MSD One per SDG or every 
20 samples. 

%Recovery = 30% - 
120% 
RPD ≤30% 
 

Evaluate the samples and 
associated QC: ie. If the 
LCS results are acceptable, 
narrate. 
If both the LCS and 
MS/MSD are unacceptable, 
re-prepare the samples and 
QC. 

Analyst, Laboratory 
Supervisor, and Data Validator

Precision/Accuracy/ 
Bias 

%Recovery = 30% - 120% 
RPD ≤30% 
 

 
 
 
Matrix Soil      
Analytical Group pH      
Analytical 
Method/ SOP 
Reference 

SW-846 9045D/ 
Katahdin SOP CA-
709 

     

QC Sample Frequency/ Number Method/SOP QC 
Acceptance Limits Corrective Action Person(s) Responsible 

for Corrective Action 
Data Quality 

Indicator (DQI) 
Measurement 

Performance Criteria 

LCS One per 20 or fewer 
samples of similar 
matrix. 

%R must be within 90-110% 
of the true value. 

Correct problem, recalibrate, and 
reanalyze samples. 

Analyst, Department 
Manager, QA Officer 

Accuracy / Bias 90-110 %R. 

Sample duplicate One sample 
duplicate per every 
10 field samples. 

%RPD < 20. 1) Investigate problem and 
reanalyze sample in duplicate (2) If 
RPD is still unacceptable, report 
original result with notation or 
narration. 

Analyst, Department 
Manager, QA Officer 

Precision RPD < 20%, if result >10x 
MDL; else, <±QL. 
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Matrix Soil      
 Analytical Group TOC      
Analytical 
Method/      
SOP Reference 

Lloyd Kahn, / CA-741  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
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 20 samples No analyte > PQL Investigate source of 
contamination.  Report all 
sample results > 10 x the 
blank result and flag results 
with “B”.  Reprepare and 
analyze method blank and 
all other samples 
processed with the 
contaminated blank. 

Analyst, Supervisor, QA 
Manager 

Accuracy/Bias, 
Contamination 

No analyte > PQL 

Laboratory 
Quadruplicate 

One sample 
quadruplicate per 20 
samples. 

RSD < 30% If lab QC in criteria and 
matrix interference 
suspected, flag data.  
Otherwise, reanalyze. 

Analyst, Supervisor, QA 
Manager 

Precision RSD < 30% 

MS One per 10 samples 75-125 % recovery If LCS in criteria and matrix 
interference suspected, flag 
data.  Otherwise, 
reanalyze. 

Analyst, Supervisor, QA 
Manager 

Accuracy/Bias 75-125 % recovery 

LCS One per 20 samples 80-120% Investigate source of 
problem. If the LCS fails 
high, report samples that 
are < PQL.  Reprepare a 
blank the remaining 
samples. 

Analyst, Supervisor, QA 
Manager 

Accuracy/Bias 80-120% 

 



MCRD Parris Island 
UFP SAP for MC 

Revision:  1 
Date: January 2010 

Worksheet #29 
Page 129 of 145 

 
SAP Worksheet #29 -- Project Documents and Records Table 

(UFP-QAPP Manual Section 3.5.1) 
 

Document Where Maintained 

Sample Collection Documents and Records 
Project Personnel Sign-off Record 
Field logbook (and sampling notes) 
Field sample forms (e.g., boring logs, sample log sheets, drilling logs, etc.) 
COC records 
Sample shipment airbills 
Equipment calibration logs 
Photographs 
FTMR forms 
SAP 
Field sampling SOPs 

TtNUS project file (may include hard-copy as well as 
electronic information), results will be discussed in subject 
document. 
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Document Where Maintained 

Laboratory Documents and Records 
Sample receipt/log-in forms 
Sample storage records 
Sample preparation logs 
Standard traceability logs 
Equipment calibration logs 
Sample analysis run logs 
Equipment maintenance, testing, and inspection logs 
FTMR forms 
Reported field sample results 
Reported results for standards, QC checks, and QC 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 

TtNUS project file (may include hard-copy as well as 
electronic information), long-term data package storage at 
third-party professional document storage firm (BRM), results 
will be discussed in subject document. 
 
 
 
 
 
 
 
 
 
 
 
 
 
TtNUS project file (may include hard-copy as well as 
electronic information), results will be discussed in subject 
document. 

Other Documents 
HASP 
All versions of SAP 
All versions of reports (e.g., SI, RI, FS, etc.) 

TtNUS project file (may include hard-copy as well as 
electronic information) 
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SAP Worksheet #30 -- Analytical Services Table 

 

Matrix Analytical 
Group 

Sample 
Locations/I
D 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) 

Soil, 
Sediment, 
and 
Aqueous 
(QC) 
samples 

Metals See 
Worksheet 
#18 

SW-846 6010B 
SOP: CA-604, 
CA-605, CA-608, 
CA-627 

21 calendar 
days 

PM:  Kate Zaleski 
Katahdin Analytical Services, 
Inc. 
600 Technology Way 
Scarborough, Maine 04074 
Ms. Kate Zaleski 
207.874.2400 x17 
kzaleski@katahdinlab.com 

NA 

Explosives See 
Worksheet 
#18 

SW-846 8330B 
SOP:  CA-402 

21 calendar 
days 

pH (soil only) See 
Worksheet 
#18 

SW-846 9045C 
SOP:  CA-709 

21 calendar 
days 

TOC (sediment 
only) 

See 
Worksheet 
#18 

Lloyd Kahn 
Method 
SOP:  CA-741 

21 calendar 
days 

Soil and 
Sediment 

Explosives 
(sample 
preparation, 
grinding only) 

See 
Worksheet 
#18 

SW-846 8330B 
Appendix A 
SOP:  G.22 

extraction 
within 14 
calendar 
days 

PM:  David Howell 
GPL Laboratories 
7210 Corporate Ct. 
Frederick, MD  21703 
301.694.5310 
howell@gplab.com 

NA 
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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 CA 
(title and 

organizational 
affiliation) 

Person(s) 
Responsible for 

Monitoring 
Effectiveness of CA  

(title and 
organizational 

affiliation) 

Field 
Supervision 

Daily  
during 

sampling 
events 

Internal TtNUS TtNUS FOL  TtNUS FOL  TtNUS FOL and Field 
Crew  

TtNUS TOM, QAM, 
and FOL  

Project 
Supervision 

Every 
sampling Internal TtNUS TtNUS TOM  TtNUS FOL  TtNUS TOM and FOL TtNUS TOM and 

FOL  

Field Sampling 
System Audit 

One per 
contract 

year 
Internal TtNUS TBD TtNUS TOM and FOL  TtNUS Auditor and 

TOM CLEAN QAM 

Laboratory 
System Audit 1 

Every 18 
months External DoD ELAP DoD ELAP 

Laboratory QAM or 
Laboratory Manager  
Katahdin Analytical 
Services and GPL 

Laboratories 

Laboratory QAM or 
Laboratory Manager 
Katahdin Analytical 
Services and GPL 

Laboratories 

DoD ELAP and 
TtNUS 

 

1 Katahdin Analytical Services has successfully completed the laboratory evaluation process required as part of the NFESC QA program and as 
described in the DoD Quality Service Manual (QSM) and has obtained DoD ELAP accreditation. GPL Laboratories has also obtained DoD 
ELAP accreditation.  GPL Laboratories will be preparing (grinding) explosives samples via SW-846 8330B Appendix A and Katahdin will 
extract and analyze all samples. The NFESC and DoD ELAP certification documentation is included in Appendix D. 
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SAP Worksheet #32 -- Assessment Findings and Corrective Action Responses 

(UFP-QAPP Manual Section 4.1.2) 

 

Assessment 
Type 

Nature of 
Deficiencies 

Documentation 

Individual(s) Notified of 
Findings  

(name, title, organization) 
Timeframe of 
Notification 

Nature of 
Corrective Action 

Response 
Documentation  

Individual(s) Receiving 
Corrective Action 

Response  
(name, title, organization)

Timeframe for 
Response 

Field 
Supervision 

Site logbook and 
sample collection 

logs 

Mark Sladic, TOM, TtNUS 
Stanley Conti, FOL, TtNUS Immediately Entry in site logbook 

Mark Sladic, TOM, TtNUS
Stanley Conti, FOL, 

TtNUS 
24 hours 

Project 
Supervision Written report 

Debra Humbert Program 
Manager, TtNUS; Mark 
Perry, Deputy Program 

Manager, TtNUS 

Monthly Written memo 

Debra Humbert Program 
Manager, TtNUS; Mark 
Perry, Deputy Program 

Manager, TtNUS 

Within one week 
of notification 

Field Sampling 
System Audit 

Audit checklist and 
written audit finding 

summary 

Mark Sladic, TOM, TtNUS 
Stanley Conti, FOL, TtNUS 
Debra Humbert, Program 
Manager , TtNUS ; Mark 
Perry, Deputy Program 

Manager, TtNUS 

Dependent on 
the finding, if 
major a stop 
work may be 

issued 
immediately; 
however, if 

minor, within 1 
week of audit 

Written memo 

Kelly Carper , CLEAN 
QAM, TtNUS 

Designee, Field Auditor, 
TtNUS 

Debra Humbert, Program 
Manager TtNUS; Mark 
Perry, Deputy Program 

Manager, TtNUS 
 

Within 48 hours 
of notification 

Laboratory 
System Audit Written audit report 

Laboratory Manager or 
Laboratory QAM 

Katahdin Analytical 
Services and GPL 

Laboratories 

Not specified 
by DoD ELAP Letter DoD ELAP Specified by 

DoD ELAP 
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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 Completion of data 
validation 

DVM and Staff Chemists, 
TtNUS TOM and project file, TtNUS 

Major analysis problem 
identification (internal 

memo) 

When persistent analysis 
problems are detected On the same day CLEAN QAM, TtNUS 

TOM, CLEAN QAM, Program 
Manager, and project file, 

TtNUS 
Project monthly progress 

report 
Monthly for duration of 

project Monthly TOM, TtNUS Project file, Navy 

Field progress report Daily, oral, during the 
course of sampling 

Every day that field 
sampling is occurring FOL, TtNUS TOM, TtNUS 

Laboratory QA report 

When significant plan 
deviations result from 

unanticipated 
circumstances 

On the same day Katahdin Analytical Services 
and GPL Laboratories Project file, TtNUS 

Audit report In conjunction with audits After completion of audits 
(within 3 weeks) Auditor(s) TOM, QAM, TtNUS, and audited 

entity 
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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) 

Chain-of-custody forms 

The TtNUS FOL or designee will review and sign the chain-of-custody form to 
verify that all samples listed are included in the shipment to the laboratory 
and that the sample information is accurate.  The forms will be signed by the 
sampler and a copy will be retained for the project file, TOM, and data 
validators. 

Internal Sampler and FOL, TtNUS 

SAP sample tables Verify that all proposed samples listed in the SAP tables have been collected. Internal FOL or designee, TtNUS 

Sample log sheets Verify that information recorded on the log sheets is accurate and complete. Internal FOL or designee, TtNUS 

Sample coordinates Verify that sample locations are correct and in accordance with the SAP 
proposed locations. Internal FOL or designee, TtNUS 

Field QC samples Check that field QC samples listed in Worksheet #20 were collected as 
required. Internal FOL or designee, TtNUS 

Chain-of-custody forms 

The laboratory sample custodian will review the sample shipment for 
completeness, and integrity, and sign accepting the shipment.  The data 
validators will check that the chain-of-custody form was signed/dated by the 
TtNUS FOL or designee relinquishing the samples and also by the laboratory 
sample custodian receiving the samples for analyses. 

Internal/ 
External 

1 - Laboratory sample custodian 
2 -Data validators, TtNUS 

Analytical data package 
All analytical data packages will be verified internally for completeness by the 
laboratory performing the work.  The laboratory QAM will sign the case 
narrative for each data package. 

Internal Katahdin Analytical Services and GPL 
Laboratories 

Analytical data package 
The data package will be verified for completeness by TtNUS data validators.  
Missing information will be requested from the laboratory, and validation will 
be suspended until missing data are received. 

External Data validators TtNUS 
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Verification Input Description Internal /  
External 

Responsible for Verification  
(name, organization) 

Analytical data package 
and electronic data 
deliverables (EDDs) 

The electronic data will be verified against the chain-of-custody form and 
hard copy data package for accuracy and completeness. Laboratory 
analytical results will be verified and compared to the electronic analytical 
results for accuracy.  Sample results will be evaluated for laboratory 
contamination and will be qualified for false positives using the laboratory 
method/preparation blank summaries.  Positive results reported between the 
MDL and the reporting limit will be qualified as estimated.  Extraneous 
laboratory qualifiers will be removed from the validation qualifier. 

External Data validators TtNUS 

 
Verification includes field data verification and laboratory data verification. Verification inputs as per SAP Worksheet 34 will be checked.  
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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 Logs 

Ensure that all sampling SOPs were followed.  Verify that deviations have 
been documented and Measurement Performance Criteria (MPC) have 
been achieved.  Particular attention will be given to verify that samples 
were correctly identified, that sampling location coordinates are accurate, 
and that documentation establishes an unbroken trail of documented 
COC 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. 

Designee, TtNUS 

IIa Analytical SOPs Ensure that all laboratory SOPs were followed.  Verify that the correct 
analytical methods/SOPs were applied. Data Validators, TtNUS  

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 TtNUS for guidance prior to report preparation. 

Data Validators, TtNUS 

IIa Chain-of-custody 
forms 

Ensure that the custody and integrity of the samples were maintained 
from collection to analysis and that custody records are complete and any 
deviations are recorded. 

Project Chemist or Data 
Validators, TtNUS 

IIa Holding times 

Review that the samples were shipped and store at the required 
temperature and sample pH values for chemically preserved samples 
meet the requirements listed in Worksheet #19.  Ensure that the analyses 
were performed within the holding times listed in Worksheet #19 

Project Chemist or Data 
Validators, TtNUS 

IIa/IIb 
Laboratory Data 

Results for 
Accuracy 

Ensure that the laboratory QC samples listed in Worksheet #28 were 
analyzed and that the MPC listed in Worksheet #12 were met for all field 
samples and QC analyses.  Check that specified field QC samples were 
collected and analyzed and that the analytical quality control criteria set 
up for this project were met. 

Project Chemist or Data 
Validators, TtNUS 
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Step IIa / IIb Validation Input Description Responsible for Validation 
(name, organization) 

IIa/IIb 

Field and 
Laboratory 

Duplicate Analyses 
for Precision 

Check field sampling precision by calculating the RPD for field duplicate 
samples.  Check the laboratory precision by reviewing the RPD or 
percent difference values from laboratory duplicate analyses, matrix 
spike/matrix spike duplicates, and LCS/LCSD.  Ensure compliance with 
the methods and project MPC accuracy goals listed in Worksheet 12. 

Project Chemist or Data 
Validators, TtNUS 

IIa/IIb 
Sample Results for 
Representativenes

s 

Check that the laboratory recorded the temperature at sample receipt and 
the pH of chemically preserved samples  to ensure sample integrity from 
sample collection to analysis 

Project Chemist or Data 
Validators, TtNUS 

IIa/IIb PALs 

Discuss the impact on matrix interferences or sample dilutions performed 
because of the high concentration of one or more contaminant on the 
other target compounds reported as not-detected.  Document this 
usability issue and inform the TOM. 

Project Chemist or Data 
Validators, TtNUS 

IIa/IIb Data Validation 
Report 

Summarize deviations from methods, procedures, or contracts.  Qualify 
data results based on method or QC deviation and explain all the data 
qualifications.  Print a copy of the project database qualified data 
depicting data qualifiers and data qualifiers codes that summarize the 
reason for data qualifications. 
Determine if the data met the MPC and determine the impact of any 
deviations on the technical usability of the data. 

Project Chemist or Data 
Validators, TtNUS 

IIa, IIb SAP QC Sample 
Documentation 

Ensure that all QC samples specified in the SAP were collected and 
analyzed and that the associated results were within prescribed SAP 
acceptance limits.  Ensure 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 TtNUS TOM. 

Designee, TtNUS 
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Step IIa / IIb Validation Input Description Responsible for Validation 
(name, organization) 

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 validations 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.  Check that all data have been 
transferred correctly and completely to the final Structured Query 
Language (SQL) database. 

Project Chemist or Data 
Validators, TtNUS 

IIa/IIb PALs Review and add PALs to the laboratory EDD.  Flag samples and notify 
TtNUS TOM of samples that exceed PALs as listed on Worksheet 15. Designee, TtNUS 

IIb Project QLs for 
sensitivity Ensure that the project QLs listed in Worksheet #15 were achieved. Project Chemist or Data 

Validators, TtNUS 

IIb Analytical Data 
Deviations 

Determine the impact of any deviation from sampling or analytical 
methods and SOPs requirements and matrix interferences effect on the 
analytical results. 

Project Chemist or Data 
Validators, TtNUS 



MCRD Parris Island 
UFP SAP for MC 

Revision:  1 
Date: January 2010 

Worksheet #36 
Page 140 of 145 

 
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 (1) 

Data Validator 

(title and organizational 

affiliation) 

IIa and IIb  
Solid and aqueous 
quality control 
samples 

Metals 

Limited validation, with 10% full 
validation, will be performed on all 
fixed-based analytical results (no data 
validation of XRF lead results). SW-
846 6010B method-specific criteria 
and those listed in Worksheet 
numbers 12, 15, 24, and 28.  
If not included in these worksheets, 
the logic outlined in USEPA Contract 
Laboratory Program National 
Functional Guidelines for Inorganic 
Data Review EPA-540-R-04-004, 
October 2004, will be used to apply 
qualifiers to data.   

Data Validators, TtNUS 
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Step IIa / IIb Matrix Analytical Group Validation Criteria (1) 

Data Validator 

(title and organizational 

affiliation) 

IIa and IIb  
Solid and aqueous 
quality control 
samples 

Explosives 

Limited validation, with 10% full 
validation, will be performed on all the 
data using SW-846 8330B method-
specific criteria and those listed in 
Worksheet numbers 12, 15, 24, and 
28.   
If not included in these worksheets, 
the logic outlined in USEPA Contract 
Laboratory Program National 
Functional Guidelines for Superfund 
Organic Methods Data Review EPA-
540/R-08-01, June 2008, will be used 
to apply qualifiers to data.   

Data Validators, TtNUS 

IIa and IIb  
Solid and aqueous 
quality control 
samples 

pH and TOC 

Limited validation(1) will be performed 
on all fixed-based analytical results. 
EPA Region II Lloyd Kahn Method, 
06/08, Revision 6 and SW-846 9045 
method-specific criteria and those 
listed in Worksheet numbers 12, 15, 
24, and 28.  
If not included in these worksheets, 
the logic outlined in USEPA Contract 
Laboratory Program National 
Functional Guidelines for Inorganic 
Data Review EPA-540-R-04-004, 
October 2004, will be used to apply 
qualifiers to data.   

Data Validators, TtNUS 

 

120805/P (MC WS #37)  CTO 0089 



MCRD Parris Island 
UFP SAP for MC 

Revision:  1 
10 

 
 

120805/P (MC WS #37)  CTO 0089 

Date: January 20
Worksheet #36 

Page 142 of 145

1 Limited data validation will be conducted to evaluate false positives.  Limited data validation consists of data completeness, holding time 
compliance, calibrations, field quality control and laboratory generated blanks, field duplicate precision, and detection of limits for the data 
collected during this investigation.  The data packages provided by the analytical laboratory will be expansive enough to allow future 
complete formal data validation, if necessary. 
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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 
o 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 
TOM and risk assessor will determine whether the deviations compromise the ability to meet project objectives.  If they do, the TtNUS 
TOM will consult with the Navy RPM and other project team members, as necessary (determined by the Navy RPM), to develop 
appropriate corrective actions. 

 

Precision 
o The Project Chemist acting on behalf of the project team will determine whether precision goals for field duplicates and triplicates and 

laboratory duplicates were met.  This will be accomplished by comparing duplicate and triplicate 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 and 
triplicate 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 
o 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, laboratory Control sample Duplicate (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 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. 
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Data Usability Assessment 

 

Representativeness 
o A project scientist identified by the TtNUS TOM 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 
o 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. 

 

Sensitivity 
o 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 QLs from multiple data sets for each matrix and analysis will be compared.  If sensitivity goals are 
not 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 

o The TtNUS TOM and designated team members will evaluate whether project assumptions are 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.  Statistical tests for outliers will be conducted using standard statistical techniques appropriate for this task.  Potential outliers 
will be removed if a review of the associated 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. 
Consideration will be given to whether outliers represent an unanticipated site condition. 
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Data Usability Assessment 

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 be 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 TOM 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.   
 
Identify the personnel responsible for performing the usability assessment:   
 
The TtNUS TOM, 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, MCRD Parris Island POC, SCDHEC, and USEPA.  If deficiencies affecting the 
attainment of project objectives are identified, 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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B2 
WORKSHEET 15 REFERENCE LIMITS AND BACKGROUND TABLES 



Surface Soil Scsreening Table

Region 4 Final Source of ORNL Minimum of Eco Reference 
Minimum Screening ORNL Benchmarks(3) Screening Final Ecological Residential and of Mimimum

Parameter CAS Eco SSL(1) Level(2) Microorganism Earthworms Plants Level(4) Screening Level Sceening Level ORNL residential
ALUMINUM 7429-90-5 MG/KG 50 600 50 50 Reg 4 77000N 50 Reg 4
ANTIMONY 7440-36-0 MG/KG 0.27 3.5 5 0.27 Eco SSL 31N 0.27 Eco SSL
ARSENIC 7440-38-2 MG/KG 18 10 100 60 10 18 Eco SSL 0.39C 18 Residential SSL
BARIUM 7440-39-3 MG/KG 330 165 3000 500 330 Eco SSL 15000N 330 Eco SSL
BERYLLIUM 7440-41-7 MG/KG 21 1.1 10 21 Eco SSL 160N 21 Eco SSL
CADMIUM 7440-43-9 MG/KG 0.36 1.6 20 20 4 0.36 Eco SSL 70N 0.36 Eco SSL
CALCIUM 7440-70-2 MG/KG NV NA NA NV
CHROMIUM 7440-47-3 MG/KG 26 0.4 10 0.4 1 26 Eco SSL 280C 26 Eco SSL
COBALT 7440-48-4 MG/KG 13 20 1000 20 13 Eco SSL 23N 13 Eco SSL
COPPER 7440-50-8 MG/KG 28 40 100 60 100 28 Eco SSL 3100N 28 Eco SSL
IRON 7439-89-6 MG/KG 200 200 200 Reg 4 55000N 200 Reg 4
LEAD 7439-92-1 MG/KG 11 50 900 500 50 11 Eco SSL 400 11 Eco SSL
MERCURY 7439-97-6 MG/KG 0.1 30 0.1 0.3 0.1 Reg 4 4.3N 0.1 Reg 4
MAGNESIUM 7439-95-4 MG/KG NV NA NA NV
MANGANESE 7439-96-5 MG/KG 220 100 100 500 220 Eco SSL NA 220 Eco SSL
NICKEL 7440-02-0 MG/KG 38 30 90 200 30 38 Eco SSL 1500N 38 Eco SSL
POTASSIUM 7440-09-7 MG/KG NV NA NA NV
SELENIUM 7782-49-2 MG/KG 0.52 0.81 100 70 1 0.52 Eco SSL 390N 0.52 Eco SSL
SILVER 7440-22-4 MG/KG 4.2 2 50 2 4.2 Eco SSL 390N 4.2 Eco SSL
SODIUM 7440-23-5 MG/KG NV NA NA NV
THALLIUM 7440-28-0 MG/KG 1 1 1 Reg 4 5.1N 1 Reg 4
VANADIUM 7440-62-2 MG/KG 7.8 2 20 2 7.8 Eco SSL 550N 7.8 Eco SSL
ZINC 7440-66-6 MG/KG 46 50 100 100 50 46 Eco SSL 23000N 46 Eco SSL
1,3,5-TRINITROBENZENE 99-35-4 MG/KG NV 2200N 2200 Residential SSL
1,3-DINITROBENZENE 99-65-0 MG/KG NV 6.1N 6.1 Residential SSL
2,4-DINITROTOLUENE 121-14-2 MG/KG NV 1.6C 1.6 Residential SSL
2,6-DINITROTOLUENE 606-20-2 MG/KG NV 61N 61 Residential SSL
NITROBENZENE 98-95-3 MG/KG 40 1000 40 40 Reg 4 4.4C 4.4 Residential SSL
2,4,6-TRINITROTOLUENE 118-96-7 MG/KG 1.2 USACE 19N 1.2 USACE
2-AMINO-4,6-DINITROTOLUENE 35572-78-2 MG/KG NV 150N 150 Residential SSL
2-NITROTOLUENE 88-72-2 MG/KG NV 2.9N 2.9 Residential SSL
3-NITROTOLUENE 99-08-1 MG/KG NV 1200N 1200 Residential SSL
4-AMINO-2,6-DINITROTOLUENE 19406-51-0 MG/KG NV 150N 150 Residential SSL
4-NITROTOLUENE 99-99-0 MG/KG NV 30N 30 Residential SSL
HMX 2691-41-0 MG/KG NV 3800N 3800 Residential SSL
TETRYL 479-45-8 MG/KG NV 240N 240 Residential SSL
RDX 121-82-4 MG/KG NV 5.5C 5.5 Residential SSL
NITROGLYCERIN 55-63-0 MG/KG NV 6.1N 6.1 Residential SSL

1 - Minimum of USEPA Ecological Soil Screening Levels (USEPA, 2006)
2 - Region 4 Screening Levels (USEPA, 2001)
3 - Oak Ridge National Laboratory Benchmarks (Efryomson, 1997a, b)
4 - Final Screening Levels were selected in the following order of preference:
     a. USEPA Ecological Soil Screening Level 
     b. Region 4 Screening Level
     c. Lower of ORNL benchmarks
     d. Other sources as presented in source of screening level column

Source of Screening Level
Residential SSL - Oakridge National Laboratory Regional screening levels (April 2009)
Reg 4 - Region 4 Screening Level
Eco SSL - USEPA Ecological Soil Screening Level 
ORNL Plant - Oak Ridge National Laboratory Plant Benchmark
ORNL INV - Oak Ridge National Laboratory Invertebrate Benchmark
USACE - 2,4,6-Trinitrotoluene Screening Benchmark (Best, et al., 2004)



Sediment Screening Table

ORNL Direct Contact
Region 4 Region 3 Secondary Final Source of Residential Minimum of Reference 

Screening Screening Levels(2) Chronic ECOTOX Screening Final (mg/kg) Eco and of Mimimum
Parameter CAS Units Level(1) Freshwater Saltwater Value(3) Thresholds(4) Level(5) Screening Level Direct Contact ORNL
ALUMINUM 7429-90-5 MG/KG 18000 NOAA AET 77000 N 18000 NOAA AET
ANTIMONY 7440-36-0 MG/KG 2 2 2 Reg 4 31 N 2 Reg 4
ARSENIC 7440-38-2 MG/KG 7.24 9.8 7.24 8.2 7.24 Reg 4 0.39 C 0.39 Residential SSL
BARIUM 7440-39-3 MG/KG 48 NOAA AET 15000 N 48 NOAA AET
BERYLLIUM 7440-41-7 MG/KG NV 160 N 160 Residential SSL
CADMIUM 7440-43-9 MG/KG 0.676 0.99 0.68 1.2 0.676 Reg 4 70 N 0.676 Reg 4
CALCIUM 7440-70-2 MG/KG NV NA 0 NV
CHROMIUM 7440-47-3 MG/KG 52.3 43.4 52.3 81 52.3 Reg 4 280 C 52.3 Reg 4
COBALT 7440-48-4 MG/KG 50 50 Reg 3 FW 23 N 23 Residential SSL
COPPER 7440-50-8 MG/KG 18.7 31.6 18.7 34 18.7 Reg 4 3100 N 18.7 Reg 4
IRON 7439-89-6 MG/KG 20000 20000 Reg 3 FW 55000 N 20000 Reg 3 FW
LEAD 7439-92-1 MG/KG 30.2 35.8 30.2 47 30.2 Reg 4 400 30.2 Reg 4
MERCURY 7439-97-6 MG/KG 0.13 0.18 0.13 0.15 0.13 Reg 4 4.3 N 0.13 Reg 4
MAGNESIUM 7439-95-4 MG/KG NV NA 0 NV
MANGANESE 7439-96-5 MG/KG 460 460 Reg 3 FW NA 460 Reg 3 FW
NICKEL 7440-02-0 MG/KG 15.9 22.7 15.9 21 15.9 Reg 4 1500 N 15.9 Reg 4
POTASSIUM 7440-09-7 MG/KG NV NA 0 NV
SELENIUM 7782-49-2 MG/KG 2 2 Reg 3 FW 390 N 2 Reg 3 FW
SILVER 7440-22-4 MG/KG 0.733 1 0.73 0.733 Reg 4 390 N 0.733 Reg 4
SODIUM 7440-23-5 MG/KG NV NA 0 NV
THALLIUM 7440-28-0 MG/KG NV 5.1 N 5.1 Residential SSL
VANADIUM 7440-62-2 MG/KG 57 NOAA AET 550 N 57 NOAA AET
ZINC 7440-66-6 MG/KG 124 121 124 150 124 Reg 4 23000 N 124 Reg 4
1,3,5-TRINITROBENZENE 99-35-4 MG/KG 0.002 Talmage 2200 N 0.002 Talmage
1,3-DINITROBENZENE 99-65-0 MG/KG 0.007 Talmage 6.1 N 0.007 Talmage
2,4-DINITROTOLUENE 121-14-2 MG/KG 0.0416 0.0416 Reg 3 FW 1.6 C 0.0416 Reg 3 FW
2,6-DINITROTOLUENE 606-20-2 MG/KG 0.0416 0.0416 Reg 3 FW 61 N 0.0416 Reg 3 FW
NITROBENZENE 98-95-3 MG/KG 0.021 NOAA AET 4.4 C 0.021 NOAA AET
2,4,6-TRINITROTOLUENE 118-96-7 MG/KG 0.092 0.092 Reg 3 FW 19 N 0.092 Reg 3 FW
2-AMINO-4,6-DINITROTOLUENE 35572-78-2 MG/KG NV 150 N 150 Residential SSL
2-NITROTOLUENE 88-72-2 MG/KG 4.06 4.06 Reg 3 FW 2.9 N 2.9 Residential SSL
3-NITROTOLUENE 99-08-1 MG/KG 4.06 4.06 Reg 3 FW 1200 N 4.06 Reg 3 FW
4-AMINO-2,6-DINITROTOLUENE 19406-51-0 MG/KG NV 150 N 150 Residential SSL
4-NITROTOLUENE 99-99-0 MG/KG 4.06 4.06 Reg 3 FW 30 N 4.06 Reg 3 FW
HMX 2691-41-0 MG/KG 0.005 Talmage 3800 N 0.005 Talmage
TETRYL 479-45-8 MG/KG NV 240 N 240 Residential SSL
RDX 121-82-4 MG/KG 0.013 0.013 Reg 3 FW 5.5 C 0.013 Reg 3 FW
NITROGLYCERIN 55-63-0 MG/KG NV 6.1 N 6.1 Residential SSL



Sediment Screening Table

ORNL Direct Contact
Region 4 Region 3 Secondary Final Source of Residential Minimum of Reference 

Screening Screening Levels(2) Chronic ECOTOX Screening Final (mg/kg) Eco and of Mimimum
Parameter CAS Units Level(1) Freshwater Saltwater Value(3) Thresholds(4) Level(5) Screening Level Direct Contact ORNL
1 - Region 4 Screening Levels (USEPA, 2001)
2 - Region 3 Screening Levels (USEPA, 2006)
3 - Oak Ridge National Laboratory Secondary Chronic Value (Jones et al., 1997)
4 - USEPA ECOTOX Thresholds (USEPA, 1996)
5 - Final Screening Levels were selected in the following order of preference:
     a. Region 4 screening levels (Effects Levels)
     b. Lower of freshwater or marine Region 3 screening levels
     c. Oak Ridge National Laboratory Secondary Chronic Value (Jones et al., 1997)
     d. Other sources as presented in source of screening level column

Source of Screening Level
Residential SSL - Oakridge National Laboratory Regional screening levels (April 2009)
Reg 4 FW - Region 4  Screening Level
Reg 3 FW - Region 3 Freshwater Screening Level
Reg 3 MA - Region 3 Marine Screening Level
NOAA AET - NOAA Marine Apparent Effects Threshold
NOAA FW - NOAA Freshwater Water Quality Criteria (Buchman, 2008)
NOAA MA - NOAA Marine Water Quality Criteria (Buchman, 2008)
NOAA IV - NOAA Dutch Intervention Value (Buchman, 2008)
NOAA TV - NOAA Dutch Target Value (Buchman, 2008)
Talmage - Talmage et al., (1999)
NV - No value available
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MCRD PARRIS ISLAND PARTNERING MEETING 
March 17-19, 2009 

MCRD Parris Island, SC 
 
Leader:  Mac McRae Time Keeper:  Mark Sladic Scribe:  Libby Claggett 
 
Members Present: Meredith Amick SCDHEC 
 Charles Cook NAVFAC SE 
 Annie Gerry SCDHEC 
 Tim Harrington MCRD PI 
 Lila Llamas USEPA 
 Mac McRae TechLaw, Inc. 
 Heber Pittman MCRD PI 
 Mark Sladic Tetra Tech, Pittsburgh 
 Kelly Taylor CH2M Hill 
  
 Debra Kraemer The Management Edge, Facilitator 
 Libby Claggett Tetra Tech, Jacksonville, Scribe 
 
Guests: Ralph Basinski TtNUS, Pittsburgh 
 Michelle Blanken TtNUS, Pittsburgh 
 Bob Bohn TechLaw, Inc. 
 Joe Bowers SCDHEC 
 Ralph Brooks TtNUS, Stone Mountain 
 Laurel Rhoten SCDHEC 
 
Meeting Start Time: 1:00 p.m. 
 
1.1  Check-in, Agenda Modifications/Additions, Ground Rules, Minutes Approval, Parking Lot 

Review, Action Item Review 
 
 Action Items Developed January 2009 
 

Item Responsible Action Item Due Date 

01.09.1.1 Charles 
Arrange a conference call with Team members to discuss 
conceptual site model for vapor intrusion Site 45.  Ongoing 
– waiting for TtNUS PhD to be available for call. 

By 02-10-2009 

01.09.1.5.2 Mark Overlay UXO map with Site map.  Done – will send out 
electronically to Team members. Done 

01.09.1.7 Team 
Provide SCDHEC (Meredith) with comments on the 
CA 400/550 spreadsheet regarding dates, information, and 
the new sites identified post signing of the FFA.  Done   

Done 

01.09.1.8 Tier II 
(Stacey) 

Take the lead in facilitating determination of how and if sites 
can be added to the FFA and reporting back to Tier I.  
Ongoing 

By 02-28-2009 

01.09.2.2.1 Lila 

Arrange a conference call between SCDHEC and EPA to 
discuss the Technical Memorandum to determine if in 
agreement or concurrence after EPA reviews the Technical 
Memorandum.  Done 

Done 

01.09.2.2.2 Mark 
Arrange a conference call with all risk assessors and all 
Team members to determine if in agreement or concurrence 
and decide on a path forward for Site 3.  Done 

Done 
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01.09.2.2.3 Charles 

Research what is involved with fish tissue sampling and 
starting a Work Plan for Site 3 and locate the 1998 RI.  
Done – Have an example fish tissue plan from Pearl 
Harbor and working with a support group.  Working with 
Sherri Eng (chemist), NAVFAC SE. 

Done 

01.09.2.3.1 SCDHEC 
(Sommer) 

Investigate if a NPDES permit is required since Site 45 
chlorinated solvents are being discharged into the marsh.  
Done – not a point discharge; it is seepage.  Will be 
handled under the stormwater program.  

Done 

01.09.2.3.2 Mark Post the Tri-Services guidance for vapor intrusion on the 
Tetra Tech ftp site.  Done Done 

01.09.2.4.1 Charles 
Attain the proposal from the RAC contractor and share with 
Team members.  Ongoing – Proposal attained, but not 
shared with Team – still reviewing data.   

By 01-14-2009 

01.09.2.4.2 Charles 
Provide the MIP data referenced in the preliminary data 
analysis to Team members (Site 27).  Done – no new MIP 
data – see Site 55 PA report appendix.  

Done 

01.09.2.4.3 Mark 
Arrange a conference call with Team members to discuss 
comments on the Proposed Path Forward for Site 27.  
Ongoing – waiting for comments 

By 01-31-2009 

01.09.2.5 Charles/Mark Develop a schedule and arrange a conference call for 
Site 3.  Done Done 

 
Action Items Developed October 2008 
 
Item Responsible Action Item Due Date 

11.08.1.1.1 Deb Update the Team contract/contact list (again).  Add Tim, 
remove Joe.  Done Done 

11.08.1.1.2 Mark 
Revise April 2008 meeting minutes for approval by the 
Team.  Team members please resend any comments to 
Mark.  Ongoing – waiting on comments 

By 01-31-2009 

11.08.1.1.5 Mark 
Send Kelly the list of missing sites for the Base Sites map.  
Done. Mark to contact Joe Hamilton to get information on 
missing sites.  Ongoing 

By 01-31-2009 

11.08.1.3.4 Charles 

Speak with NAVFAC attorneys and get further information 
regarding LNAPL concentrations at Site 27 and P-listed 
wastes.  Done – Joe Logan, TtNUS, confirmed LNAPL is 
not a listed waste.   

Done 

11.08.1.4 Meredith / 
Charles 

Look into the WWTP demolition and SWMU 42 to see if 
regulatory oversight and/or closure are needed.  Ongoing 

Ongoing – 
internal 
meeting to be 
held 

11.08.2.2.3 Charles Prepare a draft extension letter for the Site 27 RI D1.  
Ongoing – dependent on path forward. Agenda Item 

11.08.2.2.4 Tim Develop a list of OWS for the state.  Ongoing  By 01-16-2009 

11.08.2.3.2 Mark Arrange a conference call with Team members after the 
development of the UFP SAP for Site 14.  Ongoing  Ongoing 

 
Previous Action Items 
 
Item Responsible Action Item Due Date 

0605-013 Mark 
Provide RTC for SCHDEC remaining SI/CS comments.  
Ongoing – need to include most recent data and submit 
report. 

Ongoing  
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0703-12 Lila 
Provide an approval letter for Site 1 LTM WP.  Ongoing – 
Lila needs a change page to write the letter.  Mark to 
provide the change page.  Done 

Done 

A0801-03 Heber Provide an engineering analysis to support demolition 
materials disposal (temp lodging 200).  Ongoing By 03-01-2009 

 
1.2 Training 
 
Deb provided training on Conflict Resolution.  Team members were provided with DiSC analyses earlier.  
The training consisted of a DVD presentation, building a foundation based on communication styles 
(DiSC), and lots of Team participation.   
 
1.3 SMP 
 
Copies of the SMP tracking document were provided to Team members.  Review times of the Site 3 UFP 
SAP were discussed.  The review periods were questioned.  Timelines (review periods) can be trimmed 
with Team agreement.   
 
Discussion ensued regarding the possibility of meeting the FY09 ROD date for Site 3.  Can there be a 
different approach to meet the FY09 ROD date?  As discussed at the January meeting, Tier II stated fish 
tissue sampling data is to be included in the Proposed Plan.  The Team is concerned that the Work Plan, 
Field Implementation, and the revised Proposed Plan will result in the Site 3 FY09 ROD date not being 
met.  Since the Site 3 FY09 ROD date cannot be met, this item should be elevated to Tier II for their 
input.   
 
Action Item:  The Navy to send alternatives (realistic schedule) to Tier II for their consideration regarding 
the Site 3 FY09 ROD timeline.    
 
While reviewing the SMP, USEPA suggested that the Site 14 ground-truthing be performed before the 
Scoping Document/Plan.  TtNUS explained that the Plan is the approach/background information 
required to perform the ground-truthing.   
 
The Site 45 indoor air CSM needs to be completed before the indoor air/subslab planning.  A draft CSM 
should be sent to Team members for an informal review.   
 
The Site 53 EMAC report was not finalized, and the contract has expired.  SCDHEC had previously 
commented that issues needed to be addressed in future reports.  USEPA did not have expectations that 
the draft EMAC document would ever be finished.  The data set in the draft EMAC report would need to 
be reviewed to see if it is usable for the SI.  For EMAC sites, any unresolved regulator comments may 
require additional funding.   
 
Action Item:  The Navy to send extension requests to USEPA and SCDHEC for new milestones.   
 
Milestones need to be distinguished from internal delivery dates. 
 
DAY 2 
 
2.1 Training (continued) 
 
Deb continued the training with a review of the previous DiSC training, how to deal with conflict, more 
Team participation, and group discussion.  Conflict is any situation where your concerns or desires differ 
from another person’s.   
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2.2 MRP 
 
MRP Session Objectives 
• Review Background of DoD Munitions Response Program 
• Review Key Definitions  
• Visit MPR Sites 
• Review UFP SAP Worksheets 
• Assess Problems to be Addressed during SI 
• Review Field Investigation Techniques 
• Outline Field Program 
• Identify Action Items 
• Establish Schedules 
 

Background 
• Ranges and explosives not addressed under DoD environmental programs 
• New program dedicated to ranges and explosives 
• Follows CERCLA process 
• Navy follows UFP SAP 
 
Key Definitions  
• MRP – Munitions Response Program 
• MEC – Munitions and Explosives of Concern.  Consist of UXO, DMM, and soils with MC 

concentrations high enough to present explosive hazard. 
• UXO – Unexploded Ordnance  
• DMM – Discarded Military Munitions 
• MC – Munitions Constituents (filler such as RDX, TNT, and perchlorate and casings constituents 

such as metals)   
 
Technical Expertise 
• CERCLA Investigations 
• Munitions Constituents 
• Ordnance 
• Geophysics 
 
Site Visits 
Ralph Brooks provided a health and safety orientation/briefing before the site visit.  UXO 01 (Grenade 
Range Near Old Swimming Pool at Weapons and Field Training Battalion Area) was not visited.  
UXO 03 (Aerial Bombing Target at Parade Deck), UXO 04 (Field Artillery West Main Range), and 
UXO 05/06 (Field Artillery East Shrapnel Range, North and South Sections) were drive bys.  Team 
members walked around the UXO 02 (Rifle Range at Ballast Creek), UXO 07 (Aerial Bombing Target 
at Golf Course), and UXO 08 (Aerial Bombing Target at Southern Tidal Flats) sites.   
 
UFP SAP Worksheet Review 
TtNUS provided a basic overview of the SAP worksheets for the MRP.  Team members were 
provided the opportunity to ask questions regarding the UFP SAP worksheets.  Any verbal notes not 
captured can be emailed to TtNUS.  After incorporating comments, TtNUS will submit the document 
in draft form for formal comments.  Verbal comments to the UFP SAP included the following: 
 
• SCDHEC suggested, when/if possible, including firing points, berms, targets, concrete bunkers, 

etc. on all UXO maps. 
• SCDHEC requested paragraph(s) in the Executive Summary describing the sites.  USEPA 

suggested adding a table listing the sites and their associated approach.  
• Lila’s email address is wrong throughout the document.    
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• Bob Bohn, TechLaw, needs to be added to the distribution list, and the distribution list updated in 
general. 

• Worksheet 6:  SAP/QAPP Amendments need to go back through the Team for approval.   
• Worksheet 10, 1st paragraph:  “other than operational” should be changed to “closed” as in some 

of the tables (consistency). 
• Worksheet 10.1 (UXO 01):  USEPA suggested “beefing up” the argument that the range at 

UXO 01 did not exist.  TtNUS stated that the CSM expands on the information found in the 
archive search report, and the information on Worksheet 10 is a summary.  SCDHEC requested 
that information from the archive search report be included.   

• Worksheet 10.1 and Appendix B:  Need to check facts and have consistency.  
• Worksheet 10.2 (UXO 02):  There was no earthern embankment (berm) to the west.  Remove the 

statement, and determine the orientation of range based on the targets found to find the firing line 
(firing point).  It was agreed that the investigation will also include the firing point for propellants 
as appropriate.  The archive search report is not in correlation with site visit.   

• Worksheet 10.2:  According to the archive search report, most of UXO 02 has been covered with 
dredge fill and has had many years of hurricanes and sediments moving.  Sediment sampling 
would initially be limited to very close to the targets (impact point) and firing point, if accessible.  
Sediment sampling needs to include transport property potentials; however, this could be 
conducted during the RI or an extended SI.   

• Worksheet 10.2:  SCDHEC is concerned because soil from UXO 02 was used as borrow material 
for other sites (CSM, page 23 of 52).  Since dredge material from the marina across the street 
was moved to the dredge spoils area (Site 13C), would the UXO 02 boundary need to be 
expanded to include the dredge spoils area?  Site 13C is already a CS/SI site.   

• Worksheet 10.3 (UXO 03):  Geophysics will not work on the paved area at this site.  It is believed 
that the construction of the parade deck and parking lot would have removed any remaining 
practice bombs.  MCRD PI would like to avoid having a LUC at this site if possible.  The Navy 
suggested that if construction methods can be verified, an LUC could be avoided if any MEC was 
removed during construction.  MCRD PI agreed that if grassy areas are all clean, a sub-parade 
deck sample can be collected to avoid a possible LUC.  Core samples may be needed to get an 
indication if the grassy area has been disturbed or not.  It was agreed that the grassy area would 
be the starting point for UXO 03.  The CSM will be refined.   

• Worksheet 10.4 (UXO 04):  SCDHEC expressed a concern regarding the mobility of RDX 
seeping deeper into the soil and not being in the top 1-2 feet of soil.  Surface soil samples should 
indicate if RDX was ever at the site.  There is a low probably that RDX was ever at UXO 04.   

• Worksheet 10.5 (UXO 05):  UXO boundaries with active ranges inside need to be addressed and 
boundaries revised (UXO 05, UXO 04).  USEPA has concerns regarding losing the history of the 
active range (and MEC or MC potential) when the UXO boundary is revised.  An alternative 
approach suggested would be if UXO 05 comes up clean, the footprint (boundary) of UXO 05 will 
be reduced to the active grenade range (in lieu of NFA for the entire UXO 05 boundary).  TtNUS 
stated that the final document will have the grenade range at UXO 05 clearly defined. 

• Worksheet 10.5:  USEPA needs the Navy to propose a process for tracking MRP sites overlain 
by carved out active areas for review and approval.  USEPA and SCDHEC feel that the MRP 
sites still need to be added to the FFA.   

• Worksheet 11.3 (UXO 04):  TtNUS suggested reducing the metals list to antimony, arsenic, and 
lead.   

• Worksheet 11:  Geophysical sweeps will be conducted primarily on anomalous areas identified 
during the instrument-assisted survey.   

• Worksheet 11.3, Page 43:  SCDHEC noted that Figure 17.4 should be Figure 17.2.  Double 
check all figure numbers throughout the document.   

• Worksheet 11.3:  USEPA and SCDHEC expressed concerns about not investigating wetter areas 
at UXO 04.  TtNUS stated the UFP SAP was based on a biased sampling technique.  The 
expected worse case is searched for during the SI phase.  If nothing is found at the source, there 
is probable cause that nothing else is at the site due to the methodologies used (ground-truthing, 
geophysical investigation, CMS).  TtNUS stated that if an item is found on the surface, UXO 04 
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will go to an RI or extended SI.  USEPA and SCDHEC will have opportunity to review and 
comment on the conclusions in the SI Report.   

• Worksheet 11.3:  SCDHEC questioned the “box” that is not part of the traditional “fan” in the 
UXO 4 Location Map.  The “box” outside of the “fan” came from the archive search report and will 
be retained as a result of additional firing points.   

• Worksheet 11.3, Step 3:  SCDHEC questioned the leachability of the compounds and sampling 
surface soil only in the 0-1 foot bgs interval.  TtNUS responded that the pH data would indicate 
any mobility in metals.  TtNUS will add soil property data needs (3 parameters) to Step 3. 

• Worksheet 11.3, MC Approach (Steps 1 and 2):  USEPA requested the section be modified to 
include argument regarding the applicability of background and fate and transport with respect to 
recommendations to investigate additional media (subsurface soils, groundwater, etc.).   

• Worksheet 11.3, MC Approach (Step 2):  SCDHEC requested a statement regarding what will 
happen if MC is not above levels.   

• Worksheet 11.3, Step 6:  SCDHEC expressed concern regarding clearing sites (marsh grass).  
TtNUS indicated that some clearance (site preparation) will be necessary for the geophysical 
survey; however, no root systems will be removed.  TtNUS needs to be informed of any site 
clearance limitations and regulations (will clearance material be considered fill?).   

• Worksheet 11.3, Step 7:  The wording of “Conduct a 100 percent detector-aided surface survey” 
will be changed to more accurately reflect actual areas to be surveyed and be less confusing.     

• Worksheet 11.4:  TtNUS would need to know any flying restrictions for the aerial magnetometer 
survey.  The issue of aerial detection limitations will be reviewed and addressed by TtNUS.  An 
instrument test strip (11x Box) will be created to ascertain sensitivity of the aerial magnetometer.   

• Worksheet 17, Sampling Strategy:  SCDHEC has a concern of only 8 samples being sent to the 
fixed-base laboratory for the larger sites.  The Navy requested the wording be changed to “a 
minimum of” 8 samples throughout the document.   

• Worksheet 17, Sampling Strategy:  SCDHEC and USEPA would like to have samples other than 
just surfaced soil as justified by the CSM.  Sampling locations and numbers will be determined 
based on the geophysical and XRF screening and via Team decision.   

• SCDHEC stated their concern regarding the term NFA since their standard approach to MRP 
sites is some level of LUCs.   

• The Navy would like to see a definition of sediment for the UXO sites.  MCRD PI responded that if 
the area is tidally influenced, it is considered sediment.   

• Change “RI” throughout document to “further investigation in additional phases (i.e., extended SI 
or RI)”.  

• SCDHEC noted that in the tables in the CSM, the last column is “Maximum Detection Depth” and 
would a clarification included as to what this means and where it came from.   TtNUS stated the 
“maximum detection depth” came from the archive search report.   

• SCDHEC stated (FYI) that in the future if any found MEC needs to be detonated/destroyed, 
please contact the department to determine if a emergency permit is needed.   

• Verbal comments (concepts) noted on specific worksheets need to be carried throughout the 
document to the remaining, similar worksheets.   

 
Action Item:  Charles to clarify if closed MRP sites are to be added to the FFA.   

 
Action Item:  TtNUS to propose sediment PALs for at Parris Island for the UFP SAP.  
 
Background screening levels were determined for the Site 3 investigation.  Discussion ensued regarding 
if the Site 3 data set would be appropriate for use (sediment and soils) at the UXO sites. 
 
Action Item:  TtNUS to review the background data set for Site 3 and propose if it is appropriate for use 
at the UXO sites (for sediment and soils).   
 
Action Item:  Heber to investigate whether or not permission is required to leave cut vegetation in the 
marsh.   
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Action Item:  Tim to investigate any flying restrictions associated with the aerial magnetometer survey for 
UXO 06. 
 
Action Item:  TtNUS to update UFP SAP with the verbal comments noted carrying the concepts 
throughout the document to the remaining, similar worksheets.   
 
DAY 3 
 
3.1 Site 3 
 
Action Item:  Mark to set up a conference call to discuss Site 3 with Team members and Ron Kinlaw, 
MCRD Conservation Law Enforcement Officer, and to scope the fish tissue Sampling and Analysis Plan. 
 
USEPA requested to have a formal scribe on the Site 3 conference call and to have the minutes available 
for immediate viewing on Meeting Place.   
 
3.2 GIS/Groundwater Inventory List 
 
SCDHEC would like to have all wells included in the GIS.   
 
Action Item:  Mark to send Kelly Tetra Tech’s completed well list for Parris Island.   
 
3.3 MRP (continued) 
 
The MRP UFP SAP review continued.  Notes are included in Day 2, Item 2.2.  
 
3.4 Meeting Review and Closeout  
 
Next Meeting 
The next meeting is scheduled for May 19-20, 2009, in Columbia, SC beginning at 8:30 a.m. on the 19th 
and concluding at 1:00 p.m. on the 20th.  Mark will be the Team Leader, and Kelly will be the Time 
Keeper.   
 
Agenda Items 
Check In/Agenda/Action Items Leader/All   60 min 
Training Deb 60 min 
Site 3 Mark 120 min 
Site 14 Mark 60 min 
Site 27 Mark 60 min 
Site 45 Mark 60 min 
SMP Mark 60 min 
MRP Mark 60 min 
Meeting Closeout All   60 min 
Last minute topics and parking lot items All        ? 
 
Tentative Meeting Dates/Proposed Location 
July 14-15, 2009  MCRD Parris Island, TRC Meeting 
September 15-16, 2009  Columbia, SC 
November 17-18, 2009  MCRD Parris Island, TRC Meeting  
 
Action Item, Consensus Item, and Parking Lot Review 
Action items, consensus items, and parking lot items were reviewed and are provided on the following 
pages. 
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Plus/Delta 
 

+ Δ 
Training (DiSC) Agenda too full 

Annie on Team Cancelled agenda item (without full Team 
consideration) 

UXO discussion ½ day, full day, ½ day 

Guests (expertise)  Site tours were inefficient; also need vehicle 
large enough for all Team members 

Working together  Consider a straw man UFP SAP first as opposed 
to the overwhelming draft document 

Entire Team at dinner  
 

 
Action Items 

MCRD Parris Island Partnering Meeting 
March 17-19, 2009 

 
 
Action Items Developed March 2009 
 

Item Responsible Action Item Due Date 
03.09.1.1.1 Team Provide comments to Mark on the Path Forward for Site 27. By 04-01-2009 

03.09.1.1.2 Charles Will provide information confirming that LNAPL at Site 27 is 
not a listed waste to Team members. By 03-24-2009 

03.09.1.3.1 Charles Send alternatives (realistic schedule) to Tier II for their 
consideration regarding the Site 3 FY09 ROD timeline. By 03-24-2009 

03.09.1.3.2 Charles Send extension requests to USEPA and SCDHEC for new 
milestones. 

After Tier II 
guidance 

03.09.2.2.1 Charles Clarify if closed MRP sites are to be added to the FFA. By 04-02-2009 

03.09.2.2.2 Mark Propose sediment PALs for at Parris Island for the UFP 
SAP. By 04-02-2009 

03.09.2.2.3 Mark 
Review the background data set for Site 3 and propose if it 
is appropriate for use at the UXO sites (for sediment and 
soils).   

By 04-02-2009 

03.09.2.2.4 Heber Investigate whether or not permission is required to leave 
cut vegetation in the marsh.   By 04-02-2009 

03.09.2.2.5 Tim Investigate any flying restrictions associated with the aerial 
magnetometer survey for UXO 06. By 04-02-2009 

03.09.2.2.6 Mark 
Update UFP SAP with the verbal comments noted carrying 
the concepts throughout the document to the remaining, 
similar worksheets. 

By 05-19-2009 

03.09.3.1 Mark 

Set up a conference call (with a scribe) to discuss Site 3 
with Team members and Ron Kinlaw, MCRD Conservation 
Law Enforcement Officer, and to scope the fish tissue 
Sampling and Analysis Plan.   

By 04-02-2009 

03.09.3.2 Mark Mark to send Kelly Tetra Tech’s completed well list for Parris 
Island.   By 05-19-2009 

 
Action Items Developed January 2009 
 

Item Responsible Action Item Due Date 
01.09.1.1 Charles Arrange a conference call with Team members to discuss By 02-10-2009 
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conceptual site model for vapor intrusion Site 45.  Ongoing 
– waiting for TtNUS PhD to be available for call. 

01.09.1.5.2 Mark Overlay UXO map with Site map.  Done – will send out 
electronically to Team members. Done 

01.09.1.7 Team 
Provide SCDHEC (Meredith) with comments on the 
CA 400/550 spreadsheet regarding dates, information, and 
the new sites identified post signing of the FFA.  Done   

Done 

01.09.1.8 Tier II 
(Stacey) 

Take the lead in facilitating determination of how and if sites 
can be added to the FFA and reporting back to Tier I.  
Ongoing 

By 02-28-2009 

01.09.2.2.1 Lila 

Arrange a conference call between SCDHEC and EPA to 
discuss the Technical Memorandum to determine if in 
agreement or concurrence after EPA reviews the Technical 
Memorandum.  Done 

Done 

01.09.2.2.2 Mark 
Arrange a conference call with all risk assessors and all 
Team members to determine if in agreement or concurrence 
and decide on a path forward for Site 3.  Done 

Done 

01.09.2.2.3 Charles 

Research what is involved with fish tissue sampling and 
starting a Work Plan for Site 3 and locate the 1998 RI.  
Done – Have an example fish tissue plan from Pearl 
Harbor and working with a support group.  Working with 
Sherri Eng (chemist), NAVFAC SE. 

Done 

01.09.2.3.1 SCDHEC 
(Sommer) 

Investigate if a NPDES permit is required since Site 45 
chlorinated solvents are being discharged into the marsh.  
Done – not a point discharge; it is seepage.  Will be 
handled under the stormwater program.  

Done 

01.09.2.3.2 Mark Post the Tri-Services guidance for vapor intrusion on the 
Tetra Tech ftp site.  Done Done 

01.09.2.4.1 Charles 
Attain the proposal from the RAC contractor and share with 
Team members.  Ongoing – Proposal attained, but not 
shared with Team – still reviewing data.   

By 01-14-2009 

01.09.2.4.2 Charles 
Provide the MIP data referenced in the preliminary data 
analysis to Team members (Site 27).  Done – no new MIP 
data – see Site 55 PA report appendix.  

Done 

01.09.2.4.3 Mark 
Arrange a conference call with Team members to discuss 
comments on the Proposed Path Forward for Site 27.  
Ongoing – waiting for comments 

By 01-31-2009 

01.09.2.5 Charles/Mark Develop a schedule and arrange a conference call for 
Site 3.  Done Done 

 
Action Items Developed October 2008 
 
Item Responsible Action Item Due Date 

11.08.1.1.1 Deb Update the Team contract/contact list (again).  Add Tim, 
remove Joe.  Done Done 

11.08.1.1.2 Mark 
Revise April 2008 meeting minutes for approval by the 
Team.  Team members please resend any comments to 
Mark.  Ongoing – waiting on comments 

By 01-31-2009 

11.08.1.1.5 Mark 
Send Kelly the list of missing sites for the Base Sites map.  
Done. Mark to contact Joe Hamilton to get information on 
missing sites.  Ongoing 

By 01-31-2009 

11.08.1.3.4 Charles 

Speak with NAVFAC attorneys and get further information 
regarding LNAPL concentrations at Site 27 and P-listed 
wastes.  Done – Joe Logan, TtNUS, confirmed LNAPL is 
not a listed waste.   

Done 
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11.08.1.4 Meredith / 
Charles 

Look into the WWTP demolition and SWMU 42 to see if 
regulatory oversight and/or closure are needed.  Ongoing 

Ongoing – 
internal 
meeting to be 
held 

11.08.2.2.3 Charles Prepare a draft extension letter for the Site 27 RI D1.  
Ongoing – dependent on path forward. Agenda Item 

11.08.2.2.4 Tim Develop a list of OWS for the state.  Ongoing  By 01-16-2009 

11.08.2.3.2 Mark Arrange a conference call with Team members after the 
development of the UFP SAP for Site 14.  Ongoing  Ongoing 

 
Previous Action Items 
 
Item Responsible Action Item Due Date 

0605-013 Mark 
Provide RTC for SCHDEC remaining SI/CS comments.  
Ongoing – need to include most recent data and submit 
report. 

Ongoing  

0703-12 Lila 
Provide an approval letter for Site 1 LTM WP.  Ongoing – 
Lila needs a change page to write the letter.  Mark to 
provide the change page.  Done 

Done 

A0801-03 Heber Provide an engineering analysis to support demolition 
materials disposal (temp lodging 200).  Ongoing By 03-01-2009 

 
 

Parking Lot Items 
MCRD Parris Island Partnering Meeting 

March 17-19, 2009 
 

Parking Lot Items from March 2009 
 
Site 45 NPDES (Joe, SCDHEC) 
Agenda time frames – last day, scheduled flights  
 It was suggested to break on the last day before lunch (1:00). 
UXO sites, MC sites – NFA – real estate regs – deed restrictions, annotations (state) 
Site 3 – conference call – what is going to be discussed (agenda, scribe) 
 
Parking Lot Items from January 2009 
 
Ground rules exercise – Deb 
Tier I expectations of Tier II – Feedback for Tier II 
Meeting Evaluation 
Exit Strategy  
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MCRD PARRIS ISLAND PARTNERING MEETING 
May 18-20, 2009 

MCRD Parris Island, SC 
 
Leader:  Mark Sladic Time Keeper:  Meredith Amick Scribe:  Libby Claggett 
 
Members Present: Meredith Amick SCDHEC 
 Charles Cook NAVFAC SE 
 Annie Gerry SCDHEC 
 Tim Harrington MCRD PI 
 Lila Llamas USEPA 
 Mac McRae TechLaw, Inc. 
 Heber Pittman MCRD PI 
 Mark Sladic Tetra Tech, Pittsburgh 
   
 Stacey French SCDHEC, Tier II Link 
 Pat Franklin The Management Edge, Facilitator 
 Libby Claggett Tetra Tech, Jacksonville, Scribe 
 
Guests: Joe Bowers SCDHEC 
 Susan Byrd SCDHEC 
 Peggy Churchill  Tetra Tech, Cocoa 
 Tim Frederick USEPA 
 Richard Haynes SCDHEC 
 Greg Zimmerman Tetra Tech, Pittsburgh 
  
 
Meeting Start Time: 1:15 p.m. 
 
1.1  Check-in, Agenda Modifications/Additions, Ground Rules, Minutes Approval, Parking Lot 

Review, Action Item Review 
 
Action Items Developed May 4, 2009 (Conference Call) 
 

Item Responsible Action Item Due Date 

05.09.1cc Charles 
Charles to check with Steve Beverly regarding the NAVFAC 
acceptance of a Hazard Index greater than 1. Done – 
checked with David Barclift – no policy 

Done 

05.09.2cc Mark Mark to provide Meredith with the model from NOAA.  Done Done 

05.09.3cc Amy and 
Dave 

Amy and Dave to review assumptions to minimize 
uncertainty.  Ongoing 

Before next 
meeting 

05.09.4cc Meredith 
Meredith to check with the state ichthyologist regarding their 
opinion on using red drum fish in the fish tissue sampling.  
OBE 

OBE 

05.09.5cc Meredith Meredith to check on state protocol for fish tissue sampling 
and send to Lila.  Done Done 

05.09.6cc Mark 
Mark to have information together including a chart of fish 
(foraging range, home range of the species), species 
information, etc. by the next meeting.  Done 

Done 

05.09.7cc John 
John to send Mark Sladic the .pdf files (life history 
information) on red drum, flounder, mullet, etc. so Mark can 
send to all Team members.  Done 

Done 

05.09.8cc Team 
Team members to prepare a list of information they feel 
should be included on the fish table (i.e., food items, 
maximum reasonable age, etc.) and send to Mark.  Done 

Done 
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05.09.9cc Mark Mark to prepare a draft agenda to for the next meeting and 
send to Team members for review.  Done Done 

 
Action Items Developed March 2009 
 

Item Responsible Action Item Due Date 

03.09.1.1.1 Team Provide comments to Mark on the Path Forward for Site 27.  
Ongoing – agenda item By 04-01-2009 

03.09.1.1.2 Charles 
Will provide information confirming that LNAPL at Site 27 is 
not a listed waste to Team members.  Ongoing - Mark 
needs to send information to Team members.  

By 03-24-2009 

03.09.1.3.1 Charles 
Send alternatives (realistic schedule) to Tier II for their 
consideration regarding the Site 3 FY09 ROD timeline.  
Ongoing – Cannot make FY09 timeline for Site 3 ROD 

By 03-24-2009 

03.09.1.3.2 Charles Send extension requests to USEPA and SCDHEC for new 
milestones.  Ongoing By 06-01-2009 

03.09.2.2.1 Charles 

Clarify if closed MRP sites are to be added to the FFA.  
Ongoing – Steve Beverly said no. Texas does add 
closed sites to FFA.  Charles to check with Navy Tier II 
for direction.  

By 04-02-2009 

03.09.2.2.2 Mark Propose sediment PALs for at Parris Island for the UFP 
SAP.  Ongoing  By 04-02-2009 

03.09.2.2.3 Mark 
Review the background data set for Site 3 and propose if it 
is appropriate for use at the UXO sites (for sediment and 
soils).  Ongoing – need more information  

By 04-02-2009 

03.09.2.2.4 Heber Investigate whether or not permission is required to leave 
cut vegetation in the marsh.  Ongoing By 04-02-2009 

03.09.2.2.5 Tim 

Investigate any flying restrictions associated with the aerial 
magnetometer survey for UXO 06.  Ongoing – Charles to 
get with Tt and Navy to see if aerial mag survey is 
necessary.  Mark to schedule a conference call.  

By 04-02-2009 

03.09.2.2.6 Mark 
Update UFP SAP with the verbal comments noted carrying 
the concepts throughout the document to the remaining, 
similar worksheets.  Ongoing  

By 05-19-2009 

03.09.3.1 Mark 

Set up a conference call (with a scribe) to discuss Site 3 
with Team members and Ron Kinlaw, MCRD Conservation 
Law Enforcement Officer, and to scope the fish tissue 
Sampling and Analysis Plan.  Done 

Done 

03.09.3.2 Mark Mark to send Kelly Tetra Tech’s completed well list for Parris 
Island.  Ongoing By 05-19-2009 

 
Action Items Developed January 2009 
 

Item Responsible Action Item Due Date 

01.09.1.1 Charles 
Arrange a conference call with Team members to discuss 
conceptual site model for vapor intrusion Site 45.  Ongoing 
– waiting for TtNUS PhD to be available for call. 

By 06-01-2009 

01.09.1.8 Tier II 
(Stacey) 

Take the lead in facilitating determination of how and if sites 
can be added to the FFA and reporting back to Tier I.  Done 
– add MMRP sites to FFA and track other sites 
elsewhere.  

Done 
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01.09.2.4.1 Charles 

Attain the proposal from the RAC contractor and share with 
Team members.  Ongoing – Proposal attained, but not 
shared with Team.  Have not decided on technology for 
Site 45.  Need to have EE/CA for Site 27.   

By 01-14-2009 

01.09.2.4.3 Mark 
Arrange a conference call with Team members to discuss 
comments on the Proposed Path Forward for Site 27.  
Ongoing – waiting for comments 

By 01-31-2009 

 
Action Items Developed October 2008 
 
Item Responsible Action Item Due Date 

11.08.1.1.2 Mark 
Revise April 2008 meeting minutes for approval by the 
Team.  Team members please resend any comments to 
Mark.  Ongoing – waiting on comments from EPA.  

By 01-31-2009 

11.08.1.1.5 Mark 
Send Kelly the list of missing sites for the Base Sites map.  
Done. Mark to contact Joe Hamilton to get information on 
missing sites.  Ongoing 

By 01-31-2009 

11.08.1.4 Meredith / 
Charles 

Look into the WWTP demolition and SWMU 42 to see if 
regulatory oversight and/or closure are needed.  Ongoing 

Ongoing – 
internal 
meeting to be 
held 

11.08.2.2.3 Charles Prepare a draft extension letter for the Site 27 RI D1.  
Ongoing – dependent on path forward. Agenda Item 

11.08.2.2.4 Tim Develop a list of OWS for the state.  Ongoing  By 01-16-2009 

11.08.2.3.2 Mark Arrange a conference call with Team members after the 
development of the UFP SAP for Site 14.  Ongoing  Ongoing 

 
Previous Action Items 
 
Item Responsible Action Item Due Date 

0605-013 Mark 
Provide RTC for SCHDEC remaining SI/CS comments.  
Ongoing – need to include most recent data and submit 
report.  Mark needs EMAC report from Charles or Meredith.   

Ongoing  

A0801-03 Heber Provide an engineering analysis to support demolition 
materials disposal (temp lodging 200).  Ongoing By 03-01-2009 

 
 
1.2 Site 3 
 
Peggy Churchill, DQO Facilitator, provided a presentation to Team members.   
 
USEPA commented that the “site” includes the landfill, causeway, and contaminated Areas 1 through 4. 
 
PRE-REMEDY 
Original sources of contamination included the following: 
 Construction debris 
 Paint waste 
 Pesticide disposal – empties 
 Dry cleaner waste 
 Dental / biomedical waste  
 Etc.  
 Volume of waste unknown  
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Media included the following: 
 Sediments 
 Soil 
 Groundwater (chlorobenzene / benzene) 
 Surface water  
 
Migration pathways included the following: 
 Erosion of landfilled material 
 Contamination of sediments 
 Some mixing within water column with minimal impacts 
 Fish food chain 
 
Site receptors / users included the following: 
 Site remedy driven by ecological receptors – human receptors evaluated during RI.  
 Tech memo / original risk assessment evaluated fisher people  
 
ATSDR recommends to recalculate risk if noteworthy fish consumption.  
 
5-year review determined remedy still protective / LUCs in place (signage). 
 
Interim ROD – to re-characterize the sediment following completion of the remedy  
 
 
Receptors for current investigation (fish tissue sampling) include the following: 
 Recreational and subsistence fisher people  
 
Migration Pathway:   

Benthic ingestion of sediment 
Bottom feeding fish that also ingest sediment  

 
2001 human health post-remedy COPCs: 
 PAHs, DDD, DDT, chlordane, arsenic, copper, lead, mercury, zinc, PCBs (Arochlors)  
 Arochlor 1254, dieldrin, and heptachlor epoxide were identified in the fish.   
 
2001/2003 tech memo sediment COPCs: 
 DDD, copper, and mercury 
 
COC identified:  mercury 
 
Ecological post remedy: 

Risk to eco unacceptable, but risk management decisions allow RAOs to be met.   
 
 
PROBLEM STATEMENT: 
 
What environmental question are we trying to answer? 
 Is there an unacceptable human health exposure based on recent consumption information? 

 
Risk communication to subsistence fisherwoman based on back-calculation to determine number 

of meals it is acceptable to consume (ATSDR). 
What is the risk to fisher people (adult and child recreational) from consumption of fish (Site 3 

COCs) from the Site 3 pond?  
  Recreational  
  Subsistence (99th percentile) (EPA subsistence guidance)  
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Study Goal:   
1) Determine risk to recreational and subsistence fisher people from exposure to DDX, 

copper, mercury, and PCBs in fish caught in the Site 3 (3rd Battalion) pond.  
 
What media will be investigated?   
 Fish tissue 
 
What are the COCs?   

DDX, copper, mercury, and PCBs 
 
DHEC stated the risk communication should be a separate document (i.e., Fact Sheet).  When 
completed, the separate document would be delivered to the fisherwoman by DHEC.   
 
USEPA stated that agreement to the study goal is based on an agreement that decisions derived from the 
study would be limited to LUCs at Site 3.   
 
DAY 2 
 
2.1 Site 3 (Continued) 
 
STEP 3:  Information Inputs 
 

Previously collected data – informational aside from interview – exposure assumptions – sample 
population 

  Original RI data 
  Data after RI 
  EPA sediment data 
 Chemical data – fish tissue  
 Field parameters –  
  Water quality indicators – DO, pH, temperature, salinity, turbidity, etc. 
  Tidal influences  
  Site conditions – meteorological data, temporal  
 Screening values – USEPA screening values (no zinc) 
 

 
 

 RSL calculator to develop values – USEPA will check 
  No Region 3 (dated) 
  Subsistence fishing screening values 
  Use 10-6 screening values and HI of 0.1 
 
Action Item:  Tim Frederick, USEPA, to check to see if there are contaminants that do not have 
subsistence screening values.   
 

 5 



Draft Minutes May 18-20, 2009 

STEP 4:  Study Area Boundaries 
 
 Site Boundary – look at what was in the previous documents for LUC/remedy boundary. 
 Study Area Boundary – both lobes of the Site 3 (3rd Battalion) pond 
 Fishing LUC would apply to whole pond 
 Reference Location  
  Will be outside of the Site 3 pond 
  Outside of any site influence 
  Technical reason for location selection 
 
STEP 5:  Decision Rules 
 
Action Item:  Tetra Tech to ensure that the text for Step 5 follows the flow chart that was created at the 
meeting.   

Concentrations of contaminants in fish tissue will be compared to screening values in order to 
select COPCs and evaluate risk to site users.   
 
If contaminant concentrations are less than screening values, risk to human health receptors will 
not be evaluated and the current remedy will be described in the final ROD for the site.  Possibly 
remove subsistence fishing signage. 
 
If contaminant concentrations are greater than screening values, but less than the reference 
location, the Team will evaluate the need for data referral for the reference fish tissue, risk 
communication, etc.  This information will not be used to amend the current site remedy and 
would not be a Navy responsibility under this document.   
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If contaminant concentrations are greater than screening values and greater than the reference 
location, contaminants will be carried through the risk assessment.  If risks are unacceptable, all 
stakeholders need to be involved in the decision process for the final remedy in the ROD.  The 
project Team will evaluate the implementation of LUCs and long term monitoring as the final 
remedy.  No changes will be made to the engineered remedy for sediment in the Site 3 Pond.   

 
Note: USEPA, through CERCLA authority, and the Navy will require LUCs be applied to the site as 
the final remedy of the ROD if contaminant concentrations show an elevated risk.  This is to be 
captured on Worksheet 9.  Discussion on backgrounds will be included.  Risk assessment and risk 
communication on background concentration is an option as recommended in USEPA guidance, 
but would be addressed in a separate investigation.   
 

If reference concentrations show that there is unacceptable risk from consumption of fish caught 
in the reference location, this information would be communicated to the appropriate stakeholders 
(i.e., Bureau of Water).   
 
If contaminant concentrations are less than screening values, but greater than the detection 
limits, DHEC will conduct risk communication with subsistence fisher people that frequently fish at 
the Site 3 pond.   
 

USEPA recommends the reference concentration be 2 times the mean concentration of the reference 
location or background concentration.   
 
The Team reached consensus that the reference concentration be 2 times the mean concentration of the 
reference location or background concentration.   
 
USEPA guidance recommends using the maximum concentration for the comparison to screening values 
and reference concentrations and the average concentration would be used for the EPC in risk 
calculations. 
The Team reached consensus to use the maximum concentration for the comparison to screening 
values and reference concentrations and the average concentration for the EPC in risk calculations. 
 
USEPA guidance states using ½ the MDL for nondetects.  Using the “ProUCL calculator” to see what 
happens with values/concentrations between 0 and MDL in small data sets will also be investigated.   
 
Action Item:  Tim F. to bring alternatives to ½ the detection limit to small data sets to the Team.   
 
The Team reached consensus that if relatively high concentrations are found, the approach would be to 
make a risk management decision using the uncertainties associated with the fish tissue sampling.  The 
Team would need to notify the appropriate stakeholders of elevated fish tissue concentrations.  This issue 
will be addressed in Worksheet 9 and will not impact the remedy for sediments at Site 3.   
 
STEP 6:  Measurement and Performance Criteria  
 
STEP 7:  Data Collection Plan 
 
What type?  Bottom feeder (for PCBs) and top predator (for mercury) from each location. 
 
What species? Recommend a bottom feeder (Mullet) and a top predator (Red Drum, Croaker).  Flounder 
was not recommended since they are harder to collect in a net.  DHEC suggested proposing an alternate 
top predator (Croaker) since Red Drum may also be difficult to net.  It was also suggested to target the 
legal catch, but get a permit to keep larger fish.  Reference samples need to be taken after fish are 
caught at the Site 3 pond.   
 
Who to catch (net) the fish?  Should the fisherwoman be compensated for fish she catches for the day?  
Buying the fisherwoman’s daily catch would provide a true representation of what she actually eats; 
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however, sampling protocols would be difficult to determine.  Also, how to approach the fisherwoman and 
buying game fish are other concerns.  It was suggested that all fisher people at the Site 3 pond be 
approached to help supplement the netting of fish.  Net fishing would provide a better control for 
worse-case sampling.  However, red drum fish are not easily catchable with cast netting and seine netting 
attracts alligators.   
 
Action Item:  Tim H. to review restrictions regarding game fish and if the fish can legally be purchased 
from the fisherwoman and/or other fisher people at the Site 3 pond.   
 
How many species?  Top predators and bottom feeders. 
 
What age?  Size?   Fish need to be of an edible/legal size.  Game fish include Flounder and Red Drum.    
 
How many locations?  4 – divide each lobe into 2 quadrants for a total of 4 quadrants for the entire pond.  
No less than ½ of the total fish mass collected from the causeway lobes.   
 
How many fish within each category per location?  Ideally, 2 per category per location (8 bottom, 8 top). 
 
Whole versus fillet?  Fillet 
 
Composite versus discrete?  Discrete 
 
Tetra Tech path forward:  Provide draft DQOs to Team members for review, conference call to discuss 
comments, provide draft UFP/SAP to Team, Team review, revised UFP/SAP to government chemist.  
 
2.2 Site 45 
 
Status update:  Pilot tests are ongoing.  There is nothing new from USGS.  The Pilot Study Plan was sent 
to the Team for review.  Field work will be conducted the weeks of June 22 and June 29.  A vapor 
intrusion CSM will be completed and out to Team for review by next week at the latest.  Data from the 
Pilot Study Plan may be used in future Site 45 efforts.   
 
Action Item:  Team members to provide feedback on the Pilot Study Work Plan for Site 45 to Charles. 
 
Action Item:  Lila to check if Scott Huling’s project is ESTCP or SERDP and help resolve any conflict with 
USEPA hierarchy.   
 
USGS data suggests storm sewer is a French drain and a preferential pathway.  The Navy does not 
believe that lining the storm sewer would cause further issues.  However, it is part of the risk that will be 
evaluated in the RI Addendum.  USEPA expressed concern that the plume could be migrating along the 
preferential pathway of the storm sewer.   
 
The remedy will be evaluated to ensure injections do not create more vinyl chloride.   
 
It is believed the NPDES issue (Bureau of Water) will be resolved with sealing the storm drains.  
 
The Depot is repaving the road (Panama) on the northern side of Site 45.  This involves milling down the 
existing road surface.  There are 3 flush mounted wells in the road that will be impacted.  The concrete 
collars will be replaced with reinforced collars.  Storm drain repair across Samoa Street (on the eastern 
side of the site) may generate some contaminated soil.   The Depot will be submitting a letter describing 
the work to be performed.  
 
Action Item:  Tim H. to provide building construction date and solvent type information to Team 
members.   
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2.3 Site 27 
 
Action Item:  Lila to provide comments to Mark on the Site 27 proposed path forward. 
 
The Navy wants to delineate the LNAPL before pumping.  Tetra Tech is waiting on a list of data needs 
from the contractor for LNAPL hot spot and soil delineation.  A CSM will be prepared for Site 27.  Data 
gaps will need to be filled before moving on to the EE/CA.  The Navy suggested providing an unofficial 
submittal of the draft CSM for Team use for the path forward.  An EE/CA and Action Memo have to be 
completed before going on to the Removal Action Work Plan.   
 
Action Item:   Mark to provide to Team members the Site 27 CSM including maps and data, Geotech 
data, building footprint, vapor intrusion information, and IM support sampling work plan.   
 
Action Item:  Charles to send the RFP for Site 27 Geotechnical borings to Mark.   
 
2.4 Site 14 
 
Tetra Tech attempted to find all of the stormwater outfalls.  Over 80 outfalls were located.  The Navy 
sediment policy was reviewed for its application to Site 14.  The sediment policy states that, “All sediment 
investigations and response actions must be directly linked to Navy CERCLA/RCRA contaminated 
releases (BRAC and/or ER,N eligible).  Directly linked means that the sediment contamination is 
scientifically connected to a Navy IR/BRAC site.”  Out of the over 80 outfalls located, approximately 12 
are related to known sites.  Any data collection effort requires a UFP/SAP.  The Team needs to hear back 
from Tom Dillon and Priscilla Wendt regarding the approach.  USEPA and DHEC will need to look at the 
issues with respect to Navy policy.   
 
Action Item:  Team members to review Navy sediment policy and provide Mark with comments regarding 
its application at Site 14.   
 
Action Item:  Mark to check the original drivers that established Site 14.   
 
Action Item:  Mark to provide Team members with a scoping document containing data collected, outfalls 
to be sampled, and rationale of sampling.   
 
Action Item:  Mark to schedule a conference call to discuss Site 14 outfall sampling. 
 
 
DAY 3 
 
3.1 SMP 
 
Copies of the  were provided to Team members.  Page 3, Line 117, Site 5 pre-draft UFP SAP is almost 
ready for Team review.  Page 4, Line 361, Tetra Tech is revising detailed path forward for Site 14.  Page 
6, Line 488, Site 27 Contracting and Funding – a memo will be sent so work can begin on Site 27.  Steps 
for EE/CA need to be added to Site 27.   
 
Action Item:  Mark to add steps for the EE/CA, action memo, and removal action report for Site 27 to the 
schedule. 
 
Action Item:  Lila to check on the requirements for EE/CA, action memo, and removal action report.  
 
Page 7, Line 560, Site 45, Indoor Air CSM – draft CSM should be completed no later than next week.  
The dry cleaning facility not only uses non-chlorinated solvents, but had previously been using a 
petroleum-derived solvent, but no longer does that.  The dry cleaner is a store front – dry cleaning is done 
off site.   
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Page 8, Lines 585 and 594, Site 45 Treatability Studies – The RI Addendum schedule is independent of 
the studies.  Page 9, Line 642, CSSI Report – EMAC data has been provided.  Page 9, Line 653, Site 53 
SI – needed data has been provided.  Page 10, Line 691, draft UFP SAP Munitions Response Program – 
DQOs will be prepared during this meeting.  Page 10, Line 715, FY10 SI Completion – Tetra Tech is 
working on requirement for submittals.   
 
Action Item:  Charles to provide extension request letters to USEPA and DHEC and copy Team 
members for informational purposes. 
 
USEPA recommended taking current schedule and adding a buffer to the milestones to provide new 
dates for the extension letters.  Site 3 is a top priority.  Tier II will be meeting in June; Site 3 will be a topic 
of discussion.  Tier II would like to have the revised schedule before their June meeting.   
 
Action Item:  Mark/Charles to provide revised schedule to Tier II before their June meeting.   
 
The d1 SMP for 2010 is due June 15.   
 
3.2 Training 
 
Pat provided training on the role of the Facilitator.  The training consisted of sharing Pat’s background, 
relating the Team’s expectations of a Facilitator, and discussing possible training. 
 
Action Item:  Team members to email MBTI and DiSC scores, contact information, any Roles and 
Responsibilities, Mission Statements, etc. to Pat.Franklin@mail.com.   
 
Action Item:  Pat to send Team charter to Team members.    
 

Expectations from Team Training  
Help with meeting process Task management 
Keep business flowing Staying on schedule 
Focus Try a tool 
Balance > all viewpoints expressed Incorporate into discussion item 
Help interject fun Delegation  
Monitor and stop interruptions  Conflict resolution  
Unbiased mindset Decomposition 
Calm conflict  
Have different perspective  
Provide feedback to Team members  
Don’t have favorites  
 
3.3 MRP 
 
There are 7 MRP sites.  The DQO discussion will focus on Steps 2 and 5.  The draft SI Report is due by 
September 2010. 
 
Delineation requires a minimum of two mobilizations for sampling.  The SI provides a means to move 
forward without delineation (NFA, NA, LUCs).  DHEC stated its position with LUCs is that they are not a 
property restriction.  At a minimum, an LUC is a form of notification in the base master plan about use 
related to digging, notification that is was a munitions site, etc. 
 
Parade Deck – Human health criteria, building records (construction information)  
 
MEC – Examine the building records to determine if pavement, if maintained, can serve as an exposure 
pathway barrier.  Investigate for the presence of MEC or MEC debris in the subsurface through 
geophysics in the grassy area.  Determine potential extent of LUC boundary.   
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The Team reached consensus on the following actions for UXO 3 (Parade Deck): 
 
 1. Look for records.  Use construction records to justify that geophysics are not needed in the 

paved area. 
 2. Conduct geophysics in the grassy area.  If anomalies are not found in the grassy area, 

investigate for MC.  If anomalies are found in the grassy area, investigate the anomalies for 
the presence of MEC and proceed with MC investigation.   

 
The Team reached consensus that the LUC for the paved area (Parade Deck) will include keeping the 
pavement in place to serve as a barrier to the receptor of a potential risk.  If work is conducted that 
disrupts the LUC, workers must be notified the site was a former bombing range through the dig permit 
process.  Notification of use of the location (UXO 3) as a former UXO range will be included in the base 
master plan.   
 
Action Item:  Meredith to provide the Team with examples of previous LUC language for UXO sites.   
 
Action Item:  Annie to talk with Joe regarding the need for groundwater samples in the grassy area at the 
Parade Deck.   
 
Action Item:  Mark to arrange and conference call with Team members to finish UXO UFP/SAP 
discussion.   
 
3.4 Meeting Review and Closeout  
 
Next Meeting 
The next meeting is scheduled for July 14-15, 2009, at MCRD Parris Island, SC beginning at 8:30 a.m. on 
the 14th and concluding at 1:00 p.m. on the 15th.  Meredith Amick will be the Team Leader, and 
Charles Cook will be the Time Keeper.   
 
Agenda Items 
Check In/Agenda/Action Items Leader/All   30 min 
Training Pat 60 min 
Site 3 Mark 60 min 
   Fish tissue sampling plan (draft) 
Site 5 Mark 60 min 
   UFP/SAP pre-draft 
Site 14 Mark/Peggy  120 min 
   DQOs 
Site 27 Mark/Peggy 120 min 
   UFP/SAP, review CSM 
Site 45 Mark 30 min 
   Vapor intrusion CSM update, GSI study 
SMP, Schedule Review Charles/Mark 60 min 
MRP Mark 30 min 
   Revised DQOs, status update  
Prep for TRC Meeting Team 15 min 
TRC Meeting Tim 90 min 
Meeting Closeout All   60 min 
Last minute topics and parking lot items All        ? min 
 
Tentative Meeting Dates/Proposed Location 
September 15-16, 2009  Columbia, SC 
November 17-18, 2009  MCRD Parris Island, TRC Meeting  
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Action Item, Consensus Item, and Parking Lot Review 
Action items, consensus items, and parking lot items were reviewed and are provided on the following 
pages. 
 
Plus/Delta 
 

+ Δ 
DQO discussion Kelly not at meeting 

Most of Team at dinner Get info to people before the meeting; better 
utilization of meeting time 

Meeting in a working format and not just 
updates Better planning for all stakeholders at meeting 

Pat facilitating Interrupting people speaking (sidebars) 
Risk assessors at meeting Misunderstanding – jumping to conclusions  
Real time meeting minutes  
Participation in DQO discussion  
Meredith as timekeeper and Mark as Team 
leader  

Meeting more focused than in the past  
Team members more willing to speak up if 
difference of opinion   

 
Facilitator Feedback 
Discussions good, better understanding of general outcome, DQO good session, agenda timing could be 
efficient.  Overall as a Team, Pat is exciting about working with us.  Stacey provided good Tier II input for 
the Team.   
 
 

Action Items 
MCRD Parris Island Partnering Meeting 

May 18-20, 2009 
 

 
Action Items Developed May 18-20, 2009 
 

Item Responsible Action Item Due Date 

05.09.1.1.1 Mark Schedule a conference call with Navy to determine if an 
aerial mag survey is necessary for UXO 06.  OBE OBE 

05.09.1.1.2 Lila Check to see if any comments were made on the April 2008 
minutes and forward any comments to Mark.  05-27-2009 

05.09.1.1.3 Libby 
Send PI Completion Report Site 35 to Team members.  The 
report will be put on the ttnus ftp site.  An email will be sent 
when the report is uploaded with a link to the file. 

06-01-2009 

05.09.1.2.1 Mark Send .pdf of ASTDR information to Team members. 05-21-2009 

05.09.2.1.1 Tim F. Check to see if there are contaminants that do not have 
subsistence screening values.   06-01-2009 

05.09.2.1.2 Mark Schedule a conference call to complete the DQO Facilitation 
(Step 6). 06-01-2009 

05.09.2.1.3 Mark Ensure that the text for Step 5 follows the flow chart that 
was created at the meeting.   06-01-2009 

05.09.2.1.4 Tim F. Bring alternatives to ½ the detection limit to small data sets 
to the Team.    
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05.09.2.1.5 Tim H. 
Review restrictions regarding game fish and if the fish can 
legally be purchased from the fisherwoman and/or other 
fisher people at the Site 3 pond.   

06-05-2009 

05.09.2.1.6 Libby Include the DQO flow chart in the minutes.  Done 05-21-2009 

05.09.2.2.1 Team  Provide feedback on the Pilot Study Work Plan for Site 45 to 
Charles. 

Before 
06-22-2009 

05.09.2.2.2 Lila Check if Scott Huling’s project is ESTCP or SERDP and 
help resolve any conflict with USEPA hierarchy. 06-01-2009 

05.09.2.2.3 Tim H. Provide building construction date and solvent type 
information to Team members. 05-29-2009 

05.09.2.3.1 Lila Provide comments to Mark on the Site 27 proposed path 
forward. 06-15-2009 

05.09.2.3.2 Mark 
Provide to Team members the Site 27 CSM including maps 
and data, Geotech data, building footprint, vapor intrusion 
information, and IM support sampling work plan.   

06-30-2009 

05.09.2.3.3 Charles Send the RFP for Site 27 Geotechnical borings to Mark.   05-28-2009 

05.09.2.4.1 Team Review Navy sediment policy and provide Mark with 
comments regarding its application at Site 14.   06-15-2009 

05.09.2.4.2 Mark Check the original drivers that established Site 14.   06-05-2009 

05.09.2.4.3 Mark 
Provide Team members with a scoping document containing 
data collected, outfalls to be sampled, and rationale of 
sampling.   

06-05-2009 

05.09.2.4.4 Mark Schedule a conference call to discuss Site 14 outfall 
sampling. 06-12-2009 

05.09.3.1.1 Mark Add steps for the EE/CA, action memo, and removal action 
report for Site 27 to the schedule. 05-26-2009 

05.09.3.1.2 Lila Check on the requirements for EE/CA, action memo, and 
removal action report. 05-29-2009 

05.09.3.1.3 Charles Provide extension request letters to USEPA and DHEC and 
copy Team members for informational purposes. 05-26-2009 

05.09.3.1.4 Mark/Charles Provide revised schedule to Tier II before their June meeting 06-01-2009 

05.09.3.2.1 Team 
Email MBTI and DiSC scores, contact information, any 
Roles and Responsibilities, Mission Statements, etc. to 
Pat.Franklin@mail.com 

05-26-2009 

05.09.3.2.2 Pat Send Team charter to Team members. 05-22-2009 

05.09.3.3.1 Meredith Provide the Team with examples of previous LUC language 
for UXO sites. 05-29-2009 

05.09.3.3.2 Annie Talk with Joe regarding the need for groundwater samples 
in the grassy area at the Parade Deck. 05-29-2009 

05.09.3.3.3 Mark Arrange a conference call with Team members to finish 
UXO UFP/SAP discussion.   TBD 

05.09.3.4 Tier II Report back to Team about status of adding MRP sites to 
the FFA. 

By next 
meeting 

 
Action Items Developed May 4, 2009 (Conference Call) 
 

Item Responsible Action Item Due Date 

05.09.1cc Charles 
Charles to check with Steve Beverly regarding the NAVFAC 
acceptance of a Hazard Index greater than 1. Done – 
checked with David Barclift – no policy 

Done 

05.09.2cc Mark Mark to provide Meredith with the model from NOAA.  Done Done 

05.09.3cc Amy and 
Dave 

Amy and Dave to review assumptions to minimize 
uncertainty.  Ongoing 

Before next 
meeting 
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05.09.4cc Meredith 
Meredith to check with the state ichthyologist regarding their 
opinion on using red drum fish in the fish tissue sampling.  
OBE 

OBE 

05.09.5cc Meredith Meredith to check on state protocol for fish tissue sampling 
and send to Lila.  Done Done 

05.09.6cc Mark 
Mark to have information together including a chart of fish 
(foraging range, home range of the species), species 
information, etc. by the next meeting.  Done 

Done 

05.09.7cc John 
John to send Mark Sladic the .pdf files (life history 
information) on red drum, flounder, mullet, etc. so Mark can 
send to all Team members.  Done 

Done 

05.09.8cc Team 
Team members to prepare a list of information they feel 
should be included on the fish table (i.e., food items, 
maximum reasonable age, etc.) and send to Mark.  Done 

Done 

05.09.9cc Mark Mark to prepare a draft agenda to for the next meeting and 
send to Team members for review.  Done Done 

 
Action Items Developed March 2009 
 

Item Responsible Action Item Due Date 

03.09.1.1.1 Team Provide comments to Mark on the Path Forward for Site 27.  
Ongoing – agenda item By 04-01-2009 

03.09.1.1.2 Charles 
Will provide information confirming that LNAPL at Site 27 is 
not a listed waste to Team members.  Ongoing - Mark 
needs to send information to Team members.  

By 03-24-2009 

03.09.1.3.1 Charles 
Send alternatives (realistic schedule) to Tier II for their 
consideration regarding the Site 3 FY09 ROD timeline.  
Ongoing – Cannot make FY09 timeline for Site 3 ROD 

By 03-24-2009 

03.09.1.3.2 Charles Send extension requests to USEPA and SCDHEC for new 
milestones.  Ongoing By 06-01-2009 

03.09.2.2.1 Charles 

Clarify if closed MRP sites are to be added to the FFA.  
Ongoing – Steve Beverly said no. Texas does add 
closed sites to FFA.  Charles to check with Navy Tier II 
for direction.  

By 04-02-2009 

03.09.2.2.2 Mark Propose sediment PALs for at Parris Island for the UFP 
SAP.  Ongoing  By 04-02-2009 

03.09.2.2.3 Mark 
Review the background data set for Site 3 and propose if it 
is appropriate for use at the UXO sites (for sediment and 
soils).  Ongoing – need more information  

By 04-02-2009 

03.09.2.2.4 Heber Investigate whether or not permission is required to leave 
cut vegetation in the marsh.  Ongoing By 04-02-2009 

03.09.2.2.5 Tim 

Investigate any flying restrictions associated with the aerial 
magnetometer survey for UXO 06.  Ongoing – Charles to 
get with Tt and Navy to see if aerial mag survey is 
necessary.  Mark to schedule a conference call.  

By 04-02-2009 

03.09.2.2.6 Mark 
Update UFP SAP with the verbal comments noted carrying 
the concepts throughout the document to the remaining, 
similar worksheets.  Ongoing  

By 05-19-2009 

03.09.3.1 Mark 

Set up a conference call (with a scribe) to discuss Site 3 
with Team members and Ron Kinlaw, MCRD Conservation 
Law Enforcement Officer, and to scope the fish tissue 
Sampling and Analysis Plan.  Done 

Done 

03.09.3.2 Mark Mark to send Kelly Tetra Tech’s completed well list for Parris 
Island.  Ongoing By 05-19-2009 

 14 



Draft Minutes May 18-20, 2009 

 
Action Items Developed January 2009 
 

Item Responsible Action Item Due Date 

01.09.1.1 Charles 
Arrange a conference call with Team members to discuss 
conceptual site model for vapor intrusion Site 45.  Ongoing 
– waiting for TtNUS PhD to be available for call. 

By 06-01-2009 

01.09.1.8 Tier II 
(Stacey) 

Take the lead in facilitating determination of how and if sites 
can be added to the FFA and reporting back to Tier I.  Done 
– add MMRP sites to FFA and track other sites 
elsewhere.  

Done 

01.09.2.4.1 Charles 

Attain the proposal from the RAC contractor and share with 
Team members.  Ongoing – Proposal attained, but not 
shared with Team.  Have not decided on technology for 
Site 45.  Need to have EE/CA for Site 27.   

By 01-14-2009 

01.09.2.4.3 Mark 
Arrange a conference call with Team members to discuss 
comments on the Proposed Path Forward for Site 27.  
Ongoing – waiting for comments 

By 01-31-2009 

 
Action Items Developed October 2008 
 
Item Responsible Action Item Due Date 

11.08.1.1.2 Mark 
Revise April 2008 meeting minutes for approval by the 
Team.  Team members please resend any comments to 
Mark.  Ongoing – waiting on comments from EPA.  

By 01-31-2009 

11.08.1.1.5 Mark 
Send Kelly the list of missing sites for the Base Sites map.  
Done. Mark to contact Joe Hamilton to get information on 
missing sites.  Ongoing 

By 01-31-2009 

11.08.1.4 Meredith / 
Charles 

Look into the WWTP demolition and SWMU 42 to see if 
regulatory oversight and/or closure are needed.  Ongoing 

Ongoing – 
internal 
meeting to be 
held 

11.08.2.2.3 Charles Prepare a draft extension letter for the Site 27 RI D1.  
Ongoing – dependent on path forward. Agenda Item 

11.08.2.2.4 Tim Develop a list of OWS for the state.  Ongoing  By 01-16-2009 

11.08.2.3.2 Mark Arrange a conference call with Team members after the 
development of the UFP SAP for Site 14.  Ongoing  Ongoing 

 
Previous Action Items 
 
Item Responsible Action Item Due Date 

0605-013 Mark 
Provide RTC for SCHDEC remaining SI/CS comments.  
Ongoing – need to include most recent data and submit 
report.  Mark needs EMAC report from Charles or Meredith.   

Ongoing  

A0801-03 Heber Provide an engineering analysis to support demolition 
materials disposal (temp lodging 200).  Ongoing By 03-01-2009 

 
 

Consensus Items 
MCRD Parris Island Partnering Meeting 

May 18-20, 2009 
 

 
The Team reached consensus that the reference concentration be 2 times the mean concentration of the 
reference location or background concentration.   

 15 



Draft Minutes May 18-20, 2009 

 16 

The Team reached consensus to use the maximum concentration for the comparison to screening values 
and reference concentrations and the average concentration for the EPC in risk calculations. 
  
The Team reached consensus that if relatively high concentrations are found, the approach would be to 
make a risk management decision using the uncertainties associated with the fish tissue sampling.  The 
Team would need to notify the appropriate stakeholders of elevated fish tissue concentrations.   
 
The Team reached consensus on the following actions for UXO 3 (Parade Deck): 
1. Look for records.  Use construction records to justify that geophysics are not needed in the 

paved area. 
2. Conduct geophysics in the grassy area.  If anomalies are not found in the grassy area, 

investigate for MC.  If anomalies are found in the grassy area, investigate the anomalies for 
the presence of MEC and proceed with MC investigation.   

 
The Team reached consensus that the LUC for the paved area (Parade Deck) will include keeping the 
pavement in place to serve as a barrier to the receptor of a potential risk.  If work is conducted that 
disrupts the LUC, workers must be notified the site was a former bombing range through the dig permit 
process.  Notification of use of the location (UXO 3) as a former UXO range will be included in the base 
master plan. 
 
 

Parking Lot Items 
MCRD Parris Island Partnering Meeting 

May 18-20, 2009 
 

Parking Lot Items from May 2009 
 
Site 3 discussion 

Quantitation limits based on laboratory bid 
Bureau of Water involvement  

 
Parking Lot Items from March 2009 
 
Agenda time frames – last day, scheduled flights  
 It was suggested to break on the last day before lunch (1:00). 
 
Parking Lot Items from January 2009 
 
Ground rules exercise – Pat 
Tier I expectations of Tier II – Feedback for Tier II 
Meeting Evaluation 
Exit Strategy  
 
 
 
 



B4 
TECHNICAL SITE INFORMATION 
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ORDNANCE TECHNICAL DATA  SHEETS

Ordnance Technical Data Sheet                                                                                                                                        Page
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PROJECTILE, 75MM, SHRAPNEL, MKI ....................................................................................................................A-3
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MORTAR, 60-MM, ILLUMINATING, M83A3, M83A2, & M83A1 ...........................................................................A-5
MORTAR, 81-MM, HE & PRACTICE, M43A1 ............................................................................................................A-6
TRENCH MORTAR, HE, 3-INCH, MK I, MK II, and PRACTICE MK III .................................................................A-7
BOMB, PRACTICE, 100-LBS, Mk 15 Mod 3 ...............................................................................................................A-8
MINIATURE PRACTICE BOMBS AN-Mk 5 Mod 1, AN-Mk 23, AN-Mk 43 ............................................................A-9
GRENADE, FRAGMENTATION Mk II, Mk IIA1 .......................................................................................................A-10
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GRENADE, HAND, PRACTICE, M21 .........................................................................................................................A-12
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GRENADE, SMOKE, M18, with FUZE, M201, M201A1 ............................................................................................A-15
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MINE, ANTIPERSONNEL, M18A1 .............................................................................................................................A-23
MINE, ANTI-TANK, PRACTICE, M12 SERIES .........................................................................................................A-24
ROCKET, 2.25 INCH PRACTICE .................................................................................................................................A-25
ROCKET, 2.36-INCH ANTITANK, M6A1 PRACTICE, M7 .......................................................................................A-26
ROCKET, PRACTICE, 3.5-INCH, M29 ........................................................................................................................A-27
ROCKET, HE 4.5 INCH, M8 .........................................................................................................................................A-28
SMALL-ARMS AMMUNITION ...................................................................................................................................A-29-45
SMALL ARMS, GENERAL ..........................................................................................................................................A-46
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SIGNALS, ILLUMINATION, GROUND, STAR CLUSTERS,
     GREEN, M125A1; RED, M158; WHITE, M159 ......................................................................................................A-48
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SIMULATOR, PROJECTILE, GROUND BURST, M115A2 .......................................................................................A-50
SIMULATOR, BOOBYTRAP, FLASH, M117;
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SURFACE TRIP FLARE, M49A1 .................................................................................................................................A-52
TNT, (TRINITROTOLUENE) ........................................................................................................................................A-53
CHEMICAL AGENT IDENTIFICATION SET (CAIS)

SET GAS IDENTIFICATION, DETONATION M1 .......................................................................................A-54
CAPSULE, RIOT CONTROL AGENT:  CS .................................................................................................................A-55
CORD, DETONATING AND FUSE, BLASTING:  TIME M700 ................................................................................A-56
CAP, BLASTING: ELECTRIC, M6 AND NONELECTRIC, M7 .................................................................................A-57
CHARGE DEMOLITION:  BLOCK M112 AND BLOCK M5A1 (COMPOSITION 4) ..............................................A-58
IGNITOR, TIMER BLASTING FUSE:  M60, WEATHERPROOF ..............................................................................A-59
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SHELL, 75MM, HIGH EXPLOSIVE, M41A1

Shell, Semifixed, H.E., M41A1

General.  This round is a substitute for the M48 H.E. Shell in the 75-mm howitzer.  This projectile is
made by cutting off the nose of the Mk. IV, H.E. Shell and rethreading it to take the M48, M48A1, M54
fuzes, and the M20 Booster.

Description.  This projectile has an 11-caliber radius of ogive and a boat-tail base with a 9-degree taper.
The rotating band is of copper and a steel base plate is soldered to the base.  It is a low-capacity shell,
having a bursting charge in the howitzer of 1.11 pounds of TNT.  There are only two weight zones in this
projectile.  The markings of the projectile will be in yellow on an olive-drab base coat, and will include
the designation of weapon (75 H), filler (TNT), complete round (Shell M41A1), and weight zone (+).

Filler ........................................................................................................... TNT
Filler weight............................................................................................... 1.11 pounds
Cartridge Case .......................................................................................... M5A1, M5A1B1
Propellant .................................................................................................. FNH powder
Primer ........................................................................................................ M1B1A2
Fuze ............................................................................................................ M48, M48A1,M54
Painting and markings ............................................................................. Olive drab w/ yellow markings

Reference: TM 9-1904, Ammunition Inspection Guide, March 1944
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PROJECTILE, 75MM, SHRAPNEL, MKI

Description.  This projectile consists of a steel case, near the base of which a shoulder is formed
on the interior surface.  A base charge of 3 ounces of black powder is packed in the base of the
projectile beneath a diaphragm of steel which rests on the shoulder.  This diaphragm also
supports a flash tube, the upper end of which is flared out into a smaller thin diaphragm.
Between the two diaphragms is held a charge of melted resin which holds 270 lead balls
suspended within it.  These balls average 42 to the pound, the 270 totaling 6 pounds, 7 ounces.
Above the lower diaphragm, the interior of the shrapnel case is gradually enlarged in diameter so
that it tapers outward from the base to head.  The top of the case is closed by a steel head which
fastens to the case with a fine thread, and which is adapted to the fuze with a coarse thread.  The
shrapnel is issued fuzed with the 21-second Combination Fuze M1907M, which is set at safe,
and covered with a metallic moisture proof cap.

Function.  The flame from the magazine charge of the fuze flashes down the central tube and
ignites the black powder base charge.   Explosion of this charge forces the lower diaphragm
matrix and balls, and flash tube upward, blowing off the fuze and the head as a unit, the rupture
occurring at the fine threads between the head and the case.  It is painted red and stenciled in
black with the designations of weapon, and complete round.

Fuze  M1907M
Cartridge Case  M18
Propelling Charge  A normal charge of 1.69 pounds of powder which imparts a muzzle velocity
of about 1,755 feet per second.
Primer  M1B1A1
Guns  This round is issued for the 75-mm field gun only.

Reference: TM 9-1904, Ammunition Inspection Guide, March 1944
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MORTAR, 60-MM, HE, M49A2

Description: The body of this shell may be constructed of forged steel, cupped-rolled, plate-welded
longitudinally, or a machined casting.  It is tear-dropped in shape, having a blunt nose and tapered tail.
Near the nose end of the shell is a machined bourrelet which acts as a forward bearing surface and as a
gas check.  The nose is threaded to receive the fuze directly.  The fuze used is the Point-detonating Fuze
M525A2 which has a superquick action.  The tail end is closed and internally threaded to receive the
stabilizer assembly.  The shell filler is 0.34 pounds of flake TNT.  The ignition cartridge M5A1, contains
40 grains of double base powder.  The propellent increments, M3, consists of square strips of double base
powder sewn together.  Each increment has 35 grains of finely granulated double base powder.  The shell
body is painted olive drab and stencilled in yellow.

Shell, Practice, M50A2 is identical to the service round.  It differs in that the filler consists of 0.05
pounds of black powder to act as a spotting charge, and 0.29 pounds of inert filler.  The body is painted
blue with white stencilling.

Over-all Length......................................................................................... 9.5 inch
Diameter (body) ....................................................................................... 2.34 inch
Total Weight.............................................................................................. 2.94 pound
Filler ........................................................................................................... TNT (flaked)
Filler weight............................................................................................... 0.34 pounds
Propellent ..................................................................................................  ballistite
Fuze ............................................................................................................ M52 PD

M525A1 PD
Painting and markings ............................................................................. Olive drab w/ yellow markings

Reference TM 9-1904, Ammunition Inspection Guide, March 1944
TM 9-1300-205, Ammunition for Mortars, September 1960
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MORTAR, 60-MM, ILLUMINATING,
M83A3, M83A2, & M83A1

Use:  This cartridge provides illumination for observation during night missions.

Description:  The complete round consists of a body tube, a tail cone assembly, an illuminant charge, a
parachute assembly, a time fuze, a fin assembly with four increments of propellant charge, an ignition
cartridge, and a percussion primer.  The nose of the thin-walled steel tubing body is fitted with a steel
adapter and internally threaded to accept the fuze.  The cone is fitted with an internally threaded adapter
to accept the fin assembly, and is attached to the body tube with four equally spaced shear pins.  The
illuminant assembly, which consists of a first-fire charge and an illuminant charge, is contained in a
boxboard casing which is attached to the parachute with a suspension line.  An expelling charge directly
below the fuze, ejects the illuminant and parachute assembly.

Length ........................................................................................... 14.28 inches
Diameter (body) .......................................................................... 81 mm
Weight........................................................................................... 4.15 pounds
Filler .............................................................................................. Illuminating
Filler weight.................................................................................. 0.49 pounds
Propellent

M83A3 .................................................................................... M182
M83A2 & M38A1 .................................................................. M3A1

Fuze ............................................................................................... Time, M65A1
Painting and markings ................................................................ White with black markings
Fin assembly ................................................................................. M2

Reference TM 43-0001-28, Army Ammunition Data Sheets, April 1977
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MORTAR, 81-MM, HE & PRACTICE, M43A1

Shell, HE, M43A1, Shell Body, is constructed of forged steel.  It is tear-dropped in shape;  that is, blunt
nose and tapered tail.  It has a bourrelet machined near the nose of the shell consisting of several annular
grooves which serves to act as a forward bearing surface and a gas check  The nose is machined and
threaded to receive an adapter.  The adapter is threaded and acts as a bushing for a bakelite fuze well cup
and the fuze.  The fuze used is the Point-detonating Fuze M45  This fuze has a selective element and can
be set for either superquick or delay action.  The shell filler is 1.22 pounds of TNT.  The total weight of
the completely assembled round is 7.05 pounds.  Entire length of the fuzed shell is 13 1/4 inches.

Fin assembly.  The fin assembly consists of a machined cartridge container to which are attached six
stationary fins.  One end is threaded so as to be screwed on to the body of the shell.  The other end is
machined and hollow  inside so as to receive the ignition cartridge.  Several holes leading from the
interior to the  exterior periphery of the cartridge container serve to conduct the flames from the ignition
cartridge to the propellent increments which are seated in the fins.

Shell, Practice, M43A1. The shell body, components used, and packing are identical to the shell
previously described.  It differs in that the filler consists of 0.16 pound of black powder to act as a
spotting charge, and 1.06 pounds of inert filler such as wax, talcum, or rosin.  The body is painted blue
with white stencil to indicate a practice shell.

Over-all Length:........................................................................................ 13.25 inch
Diameter (body): ...................................................................................... 3.16 inch
Total Weight: ............................................................................................ 7.05 pounds
Filler:

HE ........................................................................................................ TNT, 1.22 pound
Practice................................................................................................ Black powder, 0.16 pound

Propellent: ................................................................................................. Ballistite
Fuze:........................................................................................................... M45, point-detonating
Painting and markings:

HE ........................................................................................................ Olive drab,  yellow markings
Practice................................................................................................ Blue, white markings                       

Reference: TM 9-1904, Ammunition Inspection Guide, March 1944
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TRENCH MORTAR, HE, 3-INCH, MK I, MK II,
and PRACTICE MK III

A - CALIBER OF MORTAR
B - TYPE OF FILLER
C - MODEL OF SHELL
D - AMMUNITION LOT NUMBER

The 3-inch trench mortar, often called the Stokes mortar, uses the following projectile and components:

Shell, Mark I, is made up of a cylindrical steel casing, into which a forged steel base, and head, are
screwed.  To the base is attached a short steel tube, or cartridge container which has 16 holes drilled in it
to permit the flash from the cartridge to ignite the powder rings.  The head has a hole through the center
which permits the insertion of the drawn steel booster casing and has a threaded recess for the fuze.  This
recess is plugged with  a threaded fuze hole plug to protect the threads from dirt and damage during
storage and shipping.

Shell, Mark II, differs from the Mark I only in the shell body construction, as the casing, head, and base
are welded together.  Both shells are loaded with a high explosive charge of either TNT or Nitostarch.

Practice Shell, Mark III, is made up of a cast-iron body with a threaded hole in the upper end for
assembling a dummy fuze similar to the trench-mortar fuze, Mark VI.  The complete round consists of
one Shell, Mark III, a dummy fuze, and propellant charges as used with the high explosive round.

Fuze, Mark VI., is an "all-ways acting" fuze, designed to function upon impact, regardless of the manner
in which the shell strikes the ground.  The safety pin is withdrawn by means of a safety pin ring
immediately before  dropping the shell into the muzzle of the gun.

Mark I Booster is made up in cartridge form and is placed in the body casing in the shell, upon
assembling the round immediately before firing.  The booster consists of a paper cartridge which supports
the detonator.  The detonator is a commercial detonator or a No. 8 blasting cap.

Propellant Charge consists of one green paper brass-tipped cartridge, loaded with 120 grains of sporting
ballistite powder, and from one to three ring-shaped silk bags, each containing 110 grains of M.R. 31
ballistite powder.

Reference: TM 9-1904, Ammunition Inspection Guide, March 1944
Hand Book of the 3-inch Stokes Trench Mortar, Jul 1921
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BOMB, PRACTICE, 100-LBS, Mk 15 Mod 3

Description The Mk 15 Mod
3 Practice Bomb is a light-cased, cylindrical body with a threaded filling hole in its rounded
nose.  A box fin assembly consisting of four metal vanes attached to a cone is welded to the aft
end of the body.  The bomb has two metal suspension band assemblies (each consisting of a
circular clamp, a suspension lug, and two cap screws) for tightening the band to the bomb.  The
bomb is used with the practice bomb signal, Mk7 Mod 0 and inert fuze Mk 247 Mod 0 both of
which are secured to the aft of the bomb.  Upon impact of the bomb with the target, the signal is
detonated, producing a flash and a large puff of smoke.  The bomb is filled with wet sand and
when fully assembled weighs approximately 100 pounds

Length of assembled bomb ............................................................. 41.2 inches
Diameter ........................................................................................... 8.0 inches
Fin Span ........................................................................................... 11.24 inches
Weight, assembled ........................................................................... 100 pounds
Filler.................................................................................................. Sand, Wet sand, or water
Signal ................................................................................................ Mk 7 Mod 0
Color ................................................................................................. Black

Reference: TM 9-1325-200, Bombs and Bomb Components, April 1966
NAVSEA OP 1664 Vol 2, U.S. Explosive Ordnance, February 1954
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MINIATURE PRACTICE BOMBS
AN-Mk 5 Mod 1, AN-Mk 23, AN-Mk 43

Description: These bombs are
used for low-altitude horizontal, or dive bombing practice.  The three bombs are similar in physical
appearance, but differ basically in the metal used to cast the body.  Bombs are used with the AN-Mk 4
practice bomb signal which is a blank 10 gauge shotgun shell (extended length).  Signals contain a black
powder expelling charge and a red phosphorous pyrotechnic mixture.  These bombs also are used with the
MK5 signal which contains a fluorescein dye and is actuated by impact on water.  When the Mk5 signal is
installed, the firing pin assembly is not used.

Over-all length ....................................................................................8.25 inches
Body Diameter ....................................................................................2.18 inches
Fin Dimension .....................................................................................2.5 inches
Weight..................................................................................................AN-Mk 5 Mod 1 - 2 lb. 11 oz. + 1
oz

AN-Mk 23 -3 lb. + 2 oz
AN-Mk 43 - 4 lb. 7 oz. + 2 oz.

Signal....................................................................................................AN-Mk 4, Black powder/pyro-
technic charge  Mk 5,

Fluorescein dye

Reference: OP 1280, Aircraft Bombs, February 1945
TM 9-1325-200, Bombs and Bomb Components, April 1966
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GRENADE, FRAGMENTATION
Mk II, Mk IIA1

Description:
Mk II  The grenade has a serrated cast-iron body of the familiar "pineapple" design.  The groves run

both horizontally and vertically to assist in the formation of uniform fragments of effective size.  The
grenade is issued with Igniting Fuze M204.

Mk IIA1  Identical to the Mk II except for the Fuze M10A3.  The only external difference is that the
safety lever fits over rather than under the lip of the fuze body.

DODAC...................................................................................................... 1330-G890
Length ........................................................................................................ 4.5 inches
Diameter .................................................................................................... 2.25 inches
Color .......................................................................................................... Olive Drab, with or without

yellow band
Weight........................................................................................................ 21 ounces
Filling ......................................................................................................... TNT, Flaked or granular, older

models used E.C. Blank
Smokeless Powder

Weight of filling ........................................................................................ 2 ounces
Fuze ............................................................................................................ M204A1, M204A2

Reference TM 43-0001-29, Ammunition Data Sheets for Grenades  October 1977
TM 9-1904, Ammunition Inspection Guide, March 1944
NAVSEA OP 1664 Vol 1&2 w/change 1, U.S. Explosive Ordnance, February 1954
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GRENADE, FRAGMENTATION, DELAY, M67

Use:  The M67 fragmentation hand grenade is used to supplement small arms fire against the
enemy in close combat.  The grenade produces casualties by high velocity projection of
fragments in a uniform distribution pattern..

Description:  The grenade body is a 2.5-inch diameter steel sphere which is designed to burst
into numerous fragments when detonated.  The grenade body contains 6.5 ounces of high
explosive, Composition B.  Each grenade is fitted with a fuze that initiates the explosive charge.
The M67 grenade uses the M213 fuze which is a pyrotechnic delay-detonating fuze.  It will
function the grenade 4 to 5 seconds after release of the safety lever.  The body of the fuze
contains a primer and a pyrotechnic delay column.  Assembled to the body are a striker, striker
spring, safety lever, safety pin, pull ring, and a detonator assembly.  The M213 fuze is equipped
with a steel safety pin and pull ring.  The split end of the safety pin is either spread
approximately 40 degrees or diamond-shaped to prevent accidental removal and arming during
shipping and handling.  The pull ring is provided to facilitate easy removal of the safety pin.  A
second safety feature is the steel safety clip.

Length................................................................................... 3.53 inches
Diameter ............................................................................... 2.5 inches
Weight .................................................................................. 14 ounces
Color ..................................................................................... Olive Drab, with yellow markings
Filler...................................................................................... Comp B
Weight .................................................................................. 6.5 ounces
Fuze....................................................................................... M213 Pyrotechnic delay

Reference TM 43-0001-29, Ammunition Data Sheets for Grenades  October 1977
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GRENADE, HAND, PRACTICE, M21

Description and Use:  The M21 practice grenade is made of cast iron and is the same shape,
size, and weight as a loaded fragmentation Hand Grenade Mk II.  The fuze for the grenade has a
primer, a combustible time-delay train and igniter.  When the grenade is thrown, the safety lever
is pushed off by the striker, allowing the striker to impact against the primer.  The primer ignites
the time-delay train and , after 4 or 5 seconds, the igniter initiates the black powder.  The black
powder contained in a cloth tube and is inserted into the filling hole, which is closed with a cork.

This grenade is later know as the Grenade, Practice, MkI1.

Length: ............................................................................................. 4.5 inches
Diameter:.......................................................................................... 2.25 inches
Weight: ............................................................................................. 21 ounces
Filler: ................................................................................................ Black powder

Reference: TM 9-1900, Ammunition General, June 1945
FM 23-30, Hand and Rifle Grenades, April 1949
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GRENADE, HAND, PRACTICE, DELAY,
M30

Use:  The grenade M30 is used for training in care, handling and throwing of fragmentation hand
grenade M26A1 and M26.

Description:  The body is not loaded with a high-explosive filler but may have a small, separate
black powder charge.  The hand grenade fuzes M205A1 and M205A2 are pyrotechnic delay-
igniting fuzes.  They differ in body construction only.  The body contains a primer and a
pyrotechnic delay column.  Assembled to the body are a striker, striker spring, safety lever,
safety pin with pull ring, and an igniter assembly.  The split end of the safety pin has an angular
spread or a diamond crimp.

The grenade safety clip is designed to keep the safety lever in place, should the safety pin be
unintentionally removed from the grenade.  It is an additional safety device used in conjunction
with the safety pin.

Length................................................................................... 3.9 inches
Diameter ............................................................................... 2.25 inches
Weight .................................................................................. 16 ounces
Color ..................................................................................... Blue, with brown band with white or

no markings
Filler...................................................................................... Black Powder
Filler Weight ........................................................................ 21 grains
Fuze....................................................................................... M205A1, M205A2

Reference TM 43-0001-29, Ammunition Data Sheets for Grenades, October 1977
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GRENADE, HAND, PRACTICE, DELAY, M69

Use:  Delay practice hand grenade M69 is the practice version of the M67 fragmentation delay
grenade.

Description:  The grenade body, of steel, is essentially spherical in shape.  The body is empty,
i.e., without any explosive filler.  there is a hole in the base of the body.  (This vents the gases
generated from the fuze igniter and permits removal of residual metal that remains in the grenade
body from the igniter case.  The grenade body may be recovered and reloaded with a new fuze
and safety clip.

Fuze:  Hand grenade practice fuze M228 is a pyrotechnic delay-igniting fuze.  The body contains
a primer and a pyrotechnic delay column.  Assembled to the body are a striker, striker spring,
safety lever, safety pin with a pull ring, safety clip, and igniter assembly.  (Older models do not
have the safety clip).

Length................................................................................... 3.53 inches
Diameter ............................................................................... 2.5 inches
Weight .................................................................................. 14 ounces
Color ..................................................................................... Blue w/brown band and white
markings
Filler...................................................................................... None Fuze M228 Pyrotechnic
delay
Igniter ................................................................................... Black powder (2.5 oz)

Reference TM 43-0001-29, Ammunition Data Sheets for Grenades  October 1977
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GRENADE, SMOKE, M18,
with FUZE, M201, M201A1

Description:  These grenades may be filled with any one of seven smoke colors; red, orange,
blue, green, black, violet, and yellow.  The grenade body is of thin sheet metal and filled with a
smoke composition.  Emission ports are covered with small squares of adhesive tape and vary in
quantity and location depending on the year of manufacturing.

The Fuze M201 and M201A1 is a pyrotechnic delay-igniting fuze.  The body contains a primer,
first fire mixture, pyrotechnic delay column, and ignition mixture

Length............................................................................................... 5.75 inch
Diameter ........................................................................................... 2.5 inch
Color ................................................................................................. Blue grey or light green

with black markings
Weight .............................................................................................. 19 ounces
Filler.................................................................................................. Smoke composition
Weight of filler ................................................................................. 11.5 ounces
Fuze................................................................................................... M201A1

Reference TM 43-0001-29 w/change 11, Ammunition Data Sheets for Grenades, Oct 77
NAVSEA OP 1664, U.S. Explosive Ordnance, May 47
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GRENADE, HAND, TEAR, CN
M7 and M7A1

Description:

M7A1 grenade is a cylindrical thin sheet metal container with four emission holes in the top and one
in the bottom.  The filler is a mixture of CN, sugar, potassium chlorate, potassium bicarbonate, and a
finely divided inert substance (diatomaceous earth).  The emission holes are covered with adhesive tape to
protect the filling from moisture. filled with CN.  The Fuze M201A1 is a pyrotechnic-igniting fuze.

M7 grenade is similar to the M7A1 grenade, except that the M7 grenade has 18 emission holes in the
sides and none in the bottom.  It also contains less filler  and produces about half as much effective CN
gas as the M7A1.  The grenade operates and functions in the same manner as the M7A1.

DODAC......................................................................................... 1330-G960
Length ........................................................................................... 5.7 inches
Diameter ....................................................................................... 2.5 inches
Color ............................................................................................. Blue grey or grey with 1 red band &

red markings
Weight

M7 ........................................................................................... 17 ounces
M7A1 ...................................................................................... 18.5 ounces

Filler .............................................................................................. CN- Pyrotechnic composition
Weight of filler

M7 ........................................................................................... 10.25 ounces
M7A1 ...................................................................................... 12.5 ounces

Fuze ............................................................................................... M201A1

Reference TM 43-0001-29 w/change 11, Ammunition Data Sheets for Grenades, Oct 77
TM 3-300,  Miscellaneous Chemical Munitions, Mar 50
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CARTRIDGE, 40-MM, PRACTICE, M781

General:  This cartridge is a fixed, practice type ammunition designed to be fired from 40mm
Grenade Launchers M79 and M203 (attached to the M16 series rifle).

Description:  This cartridge is a fixed round of ammunition consisting of a metal projectile body
with a rotating band and a cartridge case assembly.  a hollow plastic ogive is filled with a high
visibility yellow-orange dye.  The projectile assembly is attached to a cartridge case with an
attached adhesive substance.  The case is a hollow bichambered plastic cylinder.  A .38 caliber
blank cartridge is press-fitted into the base of the cartridge case and provides the gas pressure
needed to propel the projectile through the launcher barrel.

Functioning:  The weapon firing pin strikes the .38 caliber blank cartridge primer igniting the
propelling charge.   Upon impact with the target, the frangible ogive ruptures and releases the
dye causing a puff of yellow-orange smoke which simulates explosive impact.

Length............................................................................................... 405 in.
Weight .............................................................................................. 205 g.
Propelling Charge............................................................................ M9, 340 mg.
Color ................................................................................................. Blue with white markings
Maximum Range ............................................................................. 400 meters

Reference TM 43-0001-28, Army Ammunition Data Sheets, April 1994
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CARTRIDGE, 40-MM, PARACHUTE, WHITE
STAR, M583A1; GREEN STAR, M661; RED STAR,
M662

General: These cartridges are designed for illumination and signaling with less weight and bulk and
greater accuracy than comparable hand-held signals.  They are fired rom 40mm Grenade Launchers M79
and M203.

Description: The cartridge is a fixed round of ammunition consisting of a projectile assembly and a
cartridge case assembly.  The projectile has a one piece, hollow aluminum body with a metal rotating
band.  A plastic ogive, embossed with a raised letter for night identification of payload, is snapped into an
O-ring in the front opening of the projectile cavity.  The cavity contains a pyrotechnic flare candle
assembly, and an integral ignition/ejection charge attached to a 20-inch diameter parachute.  The
projectile has a 4- to 5-second delay ignition element crimped into the center opening of a metal delay
carrier.

Functioning: The weapon firing pin strikes the primer igniting the propelling charge.  Gases from the
burning propellant propels the projectile forward with the velocity required to reach burst altitude.  The
burning propellant also ignites the 5-second delay element in the base of the projectile.  At the end of the
delay, the delay element ignites the ejection charge.  The ejection charge ignites the candle and blows the
candle assembly out through the top of the projectile body.  The candle burns for approximately 40-
seconds.

Length .......................................................................................................5.272  inches
Weight.......................................................................................................0.49 pounds
Propelling charge .....................................................................................M9, 330 milligrams
Filler and weight .....................................................................................Illum comp:

M583A1 - 93 g
M661 & M662 - 85 g

Color .........................................................................................................White with Black markings

Reference TM 43-0001-28, Army Ammunition Data Sheets Artillery Ammunition Guns, Howitzers,
Mortars, Recoilless Rifles, Grenade Launchers, and Artillery Fuzes, April 1977
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V.B. RIFLE GRENADE, MARK I

Description:  The V.B. Rifle Grenade, Mark I is copied from the French V.B. grenade.  The grenade is
approximately 2½ inches in length by 2 inches in diameter, and weighs, when loaded ready to fire, 17¼
ounces.  The body (A) is divided on the inside surface into 40 parts by deep grooves in order to insure
proper fragmentation.  The central tube and the lateral tube © are expanded into the machined holes of
the body, the central tube having its ends beveled on the inside to permit the free passage of the bullet.
The fuze container (D) is provided with a hole for the primer, a loading hole in the top through which the
meal and loose powder are inserted, and a vent opposite the primer.  The fuze container carries the primer
at its upper end, with the striker projecting obliquely over the end of this bullet tube.  When the bullet
from the rifle cartridge has passed through the tube it hits the striker and thus fires the primer; from the
primer the flash is transmitted to the fuze, which runs longitudinally through the center of the fuze
container into the interior of the grenade, and is timed to burn 8 seconds.  The fuze in turn fires the
detonator attached to its lower end, which bursts the walls of the detonator tube and detonates the main
charge.  The grenade is fired from a discharger by the gasses behind the bullet from the rifle cartridge,
which exerts their pressure on the flat base of the grenade.  The normal range is aimed at 45 degrees is
about 200 yards.

Dummy V.B. Riffle Grenade  The dummy rifle grenade is an iron casting with a hole left through the
center to represent the central tube and to allow the bullet to pass through when using the grenade.  The
filling plug and the top of the fuze container are cast with the body, making the whole grenade one piece.
The weight of the dummy, 17¼ ounces.  The weight is regulated by cutting out the sides of the body.  The
dummy rifle grenade is used in the same manner as the loaded grenade.

Reference: No. 1743, Description and instructions for the use of  V.B. Rifle Grenade, Mark I,
October 25, 1917
No. 1861, Handbook of Ordnance Data, November 15, 1918
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GRENADE, RIFLE PRACTICE, M11A2

Description and Use:   This grenade simulates the Anti-Tank Grenade M9A1.  The grenade
consists of a body, a stabilizer assembly, and a fin.  The body is cylindrical, the two pieces joined
in the middle with rounded ends.  The stabilizer is a hollow tube which screws into the base of
the body and fits over the launcher.  The body is made of cast metal.  It was so constructed that
the fin and the ogive (upper body assembly), which are most liable to damage in use, may be
replaced and the grenade used repeatedly.  It is for training in marksmanship.  This item is inert
and contains no explosives.  Except for color and filler, the grenade is identical to the tactical
M9A1.

Length................................................................................... 11.18 inches
Diameter ............................................................................... 2.25 inches
Filler...................................................................................... INERT
Color ..................................................................................... Black

Reference: NAVSEA OP 1664, U.S. Explosive Ordnance, May 47
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RIFLE GRENADE, SMOKE, M22

The grenade consists of a body, a stabilizer assembly, and a fin.  The body is cylindrical.  In an
outward appearance, it is similar to the Anti-Tank Grenade M9A1, except that is does not have
the joining rib.  The nose of the body has a small circular opening which is closed with a light
metal cover.  The stabilizer contain the Fuze M9A1 Type.  The body is filled through the nose.
After filling, a tool is inserted longitudinally through this  nose opening, and the filling is packed
against the sides of the body, leaving a central channel.  This channel is coated with an igniting
composition.  The smoke-emission holes are through the base shoulder of the grenade body.
Four colors were issued:  red, green, violet, and yellow.

Length: ................................................................................. 10.72 inches
Diameter ............................................................................... 2.0 inches
Color ..................................................................................... Blue Grey
Filler...................................................................................... Smoke mixture

Reference: NAVSEA OP 1664, U.S. Explosive Ordnance, May 1947
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MINE, ANTIPERSONNEL, PRACTICE, M8

Use.  The
antipersonnel practice mines M8 and M8A1 simulates the M2 series of antipersonnel mines and are used
for training in the proper methods and precautions to be observed in the care, handling, laying, booby
trapping, arming, and disarming of the M2 and M15 series.

Description.  The metal parts of these mines are similar to those of service mine M2A4,  The M8 mine
uses a cardboard projectile containing a spotting charge.  The M8A1 uses smoke pellets to indicate
activation of the mine.  These practice mines may be used many times by replacing the fuzes and
separately requisitionable components.

Functioning.  Mine M8 with Fuze M10 or M10A1~~The fuze firing mechanism is activated by an applied
load of 8 to 20 pounds on any of the prongs or by pull of 3 to 10 pounds of the trip wire.  The fuze firing
train ignites the delay element in the projectile and also propels it about 2 meters into the air.  The delay
initiates the spotting charge which explodes with a loud report and emits smoke.

Mine M8A1 with Fuze M10A2~~The fuze firing mechanism is activates in the e same manner as the M8.
The fuze firing train ignites the yellow smoke pellets through 4 to 5 second delay.  The plastic plug is
propelled in the air allowing the yellow smoke to be emitted from the top of container

Height - fuzed ............................................................................... 9.75 inches
Diameter ....................................................................................... 4.03 inches
Weight........................................................................................... 4.5 pounds
Filler Weight

M8 .............................................................................................. Black powder, 186.32 gr. max
M8A1 ......................................................................................... Smoke composition, 11.92 gr.

Yellow Smoke, 92.7 gr.
Color ............................................................................................. Blue
Fuze

M8 .............................................................................................. M10, M10A1
M8A1 ......................................................................................... M10A2

Reference: TM 43-0001-36, Army Ammunition Data Sheets for Land Mines, February 1977
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MINE, ANTIPERSONNEL, M18A1

Use:  The M18A1 mine is used when a directional,
fixed, fragmentation mine is rewired for the defense of bivouac areas, outposts, and against infiltration
tactics.  It is also used against thin-skinned vehicles.

Description:  The mine has a curved, rectangular, molded case of fiberglass filled plastic.  The front face
is lined with steel spheres embedded in a plastic matrix.  The back portion of the case, behind the matrix,
contains C4 explosive.  The fragmentation face is convex, horizontally, to direct the fragments in a 60
degree arc, and concave, vertically, to control the vertical dispersion of the fragments.  Two detonator
wills located in the top of the mine enable the mine to be fired from two locations.  The mine is shipped
with the M4 assembly consisting of an M6 electric blasting cap and 30 meters of firing wire, terminating
in an electrical connector and shorting plug.  The firing device is an M57 hand held pulse generator with
an electrical connector and dust cover.  The test set M40 is used to visually test the circuit continuity.  The
bandoleer M7 is constructed to carry one complete set of components.

Dimensions
Height ..................................................................................... 3.25 inches
Width...................................................................................... 8.5 inches
Thickness................................................................................ 1.375 inches

Material ........................................................................................ Plastic
Filler .............................................................................................. C4
Weight of Filler ............................................................................ 1.5 pounds
Color ............................................................................................. Olive Drab

Reference TM 43-0001-36, Army Ammunition Data Sheets for Landmines, February 1977
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MINE, ANTI-TANK, PRACTICE, M12 SERIES

Use: The antitank practice mine M12 (M12A1, M12B1) is used for training personnel in the precautions
and proper methods to be observed in the care, handling, laying and arming, booby trapping, and
disarming of the high explosive antitank mine M15.

Description: The M12 practice mine is a flat, cylindrical, steel casing externally similar to the high
explosive mine M15.  The mine is shipped empty, with arming plug M4 assembled over the primary fuze
well, but without primary or secondary fuzes.  It is loaded with sand and fuzed in the field.  The mine is
inert, but explosive components will be found in the primary fuze, and if used, in the secondary fuze and
activator.  The arming plug has a steel shutter which moves from a side position to a center position as the
setting knob is moved from SAFE through DANGER to ARMED position.  The words are appropriately
color coded, green red, red respectively.  A wire carrying handle is provided.

Functioning: The mine is activated by a force of 565+ 174 ponds on the pressure plate of the mine.  This
force overcomes both mine and fuze spring systems.  Functioning of the practice fuze M604 ignites a
smoke charge which emits a cloud of smoke and creates a noise.  When booby trapped, the mine may be
functioned by a pull or by release of trip wires attached to either of the secondary fuzes.  Functioning of
the secondary fuzes ignites a small smoke charge in the M1 practice activator.

Height......................................................................................................... 3.5 inches
Diameter .................................................................................................... 13.25 inches
Weight........................................................................................................ 20.0 pounds
Material ..................................................................................................... Steel
Fuze ............................................................................................................ M604 practice
Primer ........................................................................................................ PA #100, 1.62 grs

Black Powder, 262.3 grs
Color .......................................................................................................... Blue with White markings

Reference: TM 43-0001-36, Army Ammunition Data Sheets for Land Mines, February 1977
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ROCKET, 2.25 INCH PRACTICE

Use.  These rockets were used for practice firing against surface targets.  The rocket is forward
fired from aircraft and simulated the trajectories of the 5 inch rockets.

Description.  The 2.25 inch practice rockets originally came in two different Marks (Mk) or
models, the Mk II and Mk III. The acronym associated with them was SCAR, or sub-caliber
aerial rocket.  Other models followed.  They consisted of a head, rocket motor, fins, igniter, and
an electrical cable. The heads are solid steel, zinc die cast, or cast iron and contain no fuzes,

Motor.  Mk 15 Mod 0,2, is 26.18 inches long and weighs to 10.90 pounds (max).  The item’s
explosive hazard is the propellant (Mk 16 Mod 0,1) in the rocket motor and the igniter (Mk 112
Mod 0,1,2).

Weight .......................................................... 12.47 pounds
Diameter of Body......................................... 2.25 inches
Length........................................................... 29.07 inches

Reference: NAVSEA OP 1415, Rocket Assemblies, May 1955
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ROCKET, 2.36-INCH ANTITANK, M6A1
PRACTICE, M7

Use:  Pill boxes, tanks, and armored vehicles are prime targets.  The rocket can also be used in a
stationary emplacement for demolition or as an anti-tank mine or booby trap.

Description:  The Rocket is 21½ inches long and weighs 3½ pounds.  The rocket consists of the high-
explosive head, the stabilizer tube and the fin assembly.  The head contains a shape-charge containing a
composition which is mainly 50/50 pentolite with a 10/90 pentolite booster surround.  The stabilizer tube
consists of the fuze body which contains the fuze mechanism, and the powder tube contains the propellent
charge.  The fuze consists of a steel firing pin which slips into the central cavity of the fuze body, where it
is held in a rearward position by the firing-pin spring.  When the safety pin is removed, the firing pin will
overcome the spring and detonate the rocket if dropped over four feet.  The fin assembly consists of the
nozzle, the trap and six metal fins.  The rocket is painted lustreless olive drab and stenciled in yellow.

Practice Rocket, M7A1 is similar to the service round in shape, size, and weight.  However, it is
provided with only a propellent charge, the head is inert and no fuze is provided.  The end of the stabilizer
tube is extended to counter-weight the head and make ballistics similar.  A safety pin passes through the
stabilizer to simulate realism during training.  The rocket is painted black and stenciled in white.

Over-all Length:.....................................................................................21.6 inches
Diameter (body): ...................................................................................2.23 inches
Total Weight: .........................................................................................3.5 pounds
Filler:.......................................................................................................Pentolite
Propellent: ..............................................................................................ballistite
Fuze:........................................................................................................M400
Painting and markings: .........................................................................M6A1- olive drab w/ yellow
markings

M7A1- black w/ white markings

Reference: TM 9-1904, Ammunition Inspection Guide, March 1944
OS 9-69, Ordnance School Text, Rockets & Launchers, February 1944
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ROCKET, PRACTICE, 3.5-INCH, M29

Description:  This rocket generally is similar to the M28 High-explosive rocket except that it is
provided with an inert bursting charge and the inert dummy fuze M405.  The head is of light
steel construction.  It is cylindrical in shape, 3.5 inches in diameter, with a conically shaped
ogive, and tapers to 2 inches in diameter at the rear.  The rear of the head is threaded internally
for attachment of dummy fuze M405.  The rear of the fuze is threaded internally to receive the
motor.  The inert charge (plaster of paris and stearic acid) weighs 1.82 pounds.  The motor
consists of a body, closure, trap and spacer assembly, propellant, igniter with electric squib (cap)
and leads, nozzle closure (blow out plug), and nozzle and fin assembly .  Other characteristics
are the same as for the M28.

Over-all Length: .............................................................................. 23.67 inch
Diameter:.......................................................................................... 3.5 inch
Weight: ............................................................................................. 8.61 pound
Filler: ................................................................................................ Plaster of paris/stearic acid
Propellant:........................................................................................ M7 propellant powder
Propellant weight: ........................................................................... 12 grains
Igniter: .............................................................................................. M20

Reference: TM 9-1950, Rockets, July 1950
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ROCKET, HE 4.5 INCH, M8

This type of rocket is cylindrical except for the ogival nose and nozzle constriction at the tail.  It
is issued as unfuzed complete rounds.

Head.  The head consists of a shell body and a burster tube .   The burster tube extends about 15
inches from the base of the shell body into the motor.   In addition to increasing the explosive
capacity of the head, the burster tube has the advantage of using the motor as a n additional
source of fragments.   The bursting charge consists of  4.3 lb. Cast TNT.

Fuze.  The standard impacct fuze for the service rocket is point-detonating rocket fuze M4A2
with auxiliary booster M1A1.

Motor.  The basic components of the motor are the motor tube, propellant, the propellant
support, and the igniter with electric squib and leads, nozzle closure, and nozzle and fin
assembly.

Over-all length ................................................................................. 31.15 inch
Diameter ........................................................................................... 4.5 inch
Weight .............................................................................................. 38.1 pound
Filler.................................................................................................. Cast TNT
Filler weight ..................................................................................... 4.3 pounds
Propellant ......................................................................................... Double-base powder
Propellant weight............................................................................. 4.65 pounds
Igniter ............................................................................................... Squib

Reference: TM 9-1950, Rockets, July 1945
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SMALL-ARMS AMMUNITION

Figure 1.  Typical cartridge (sectional)

1.  General  Small-arms ammunition, as used herein, describes a cartridge or families of cartridges
intended for use in various types of hand-held or mounted weapons through 30 millimeter.  Within a
caliber designation, these weapons may include one or more of the following: rifles (except recoilless),
carbines, pistols, revolvers, machineguns and shotguns.  For purposes of this publication, small-arms
ammunition may be grouped as cartridges intended primarily for combat or training purposes (API, HEI,
tracer or ball); for training purposes only (blank or dummy); or for special purposes (rifle grenade or
spotter-tracer).  Refer to TM 9-1306-200 for more detailed information on small-arms ammunition.

2.  Cartridges  In general, a small-arms cartridge is identified as an assembly of a cartridge case, primer,
a quantity of propellant within the cartridge case, and a bullet or projectile.  Blank and rifle grenade
cartridges are sealed with paper closure disks in lieu of bullets.  Dummy cartridges are composed of a
cartridge case and a bullet.  Some dummy cartridges contain inert granular materials to simulate the
weight and balance of live cartridges.  A typical cartridge and the terminology of its components are
shown in figure 1.

a.  Case.  Although steel, aluminum, zinc and plastic materials have been used experimentally, brass, a
composition of 70 percent copper and 30 percent zinc, is the most commonly used material for cartridge
cases.  Steel, as well as brass, is an approved material for caliber .45 cartridge cases.  Brass, paper and
plastic are used for 12 gage shotshell bodies and aluminum is used for military-type .410 gage shotshell
bodies.  Configurations of cartridges and bullets are illustrated in figures 2 through 11.
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Figure 2.  7.62 MM bullets (sectional)
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Figure 3.  5.56MM and caliber .50 spotter tracer bullets (sectioned).



Range Identification and Preliminary Range Assessment,
Marine Corps Recruit Depot Eastern Recruiting Region

Parris Island, SC

Appendix A - Ordnance Technical Data Sheets
Page A - 32

Figure 4.  Caliber .30 bullets (sectional).
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Figure 5.  7.62MM cartridges
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b.  Propellant  Cartridges are loaded with varying
weights of propellant.  This is to impart sufficient
velocity (within safe pressures) to the projectile to
obtain the required ballistic performance.  These
propellants are either of the single-base
(nitrocellulose) or double-base (nitrocellulose and
nitroglycerine) type.  The propellant grain
configuration may be cylindrical with a single,
lengthwise perforation, spheroid (ball) or flake.  Most
propellants are coated with a deterrent (to assist in
controlling the rate of combustion) and with a final
coating of graphite (to facilitate flow of propellant
and eliminate static electricity in loading cartridges).

c. Primer Small-arms cartridges contain either a
percussion or electric primer.  The percussion
primer consists of a brass or gilding metal cup
that contains a pellet of sensitive explosive
material secured by a paper disk and a brass
anvil.  The electric primer consists of an
electrode button in contact with the priming
composition, a primer cup assembly and
insulator.  A blow from the firing pin of the
weapon on the center of the percussion primer
cup base compresses the primer composition
between the cup and the anvil.  This causes the
composition to explode. The function of the
electric primer is accomplished by a firing pin
with electrical potential, which contacts the
electrode button.  This allows current to flow
through the energy-sensitive priming
composition to the grounded primer cup and
cartridge case, exploding the priming
composition.  Holes or vents in the anvil or
closure cup allow the flame to pass through the
primer vent in the cartridge case and ignite the
propellant.  Rimfire ammunition, such as the
caliber .22 cartridge, does not contain a primer
assembly.  Instead, the primer composition is
spun into the rim of the cartridge case and the
propellant is in intimate contact with the
composition.  On firing, the firing pin strikes the
rim of the cartridge case, compressing the primer
composition and initiating its explosion.

d.  Bullet  With few exceptions, bullets through
caliber .50 are assemblies of a jacket and a lead or

Figure 6.  5.56mm cartridges
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Figure 7.  Caliber .30 cartridges



Range Identification and Preliminary Range Assessment,
Marine Corps Recruit Depot Eastern Recruiting Region

Parris Island, SC

Appendix A - Ordnance Technical Data Sheets
Page A - 36

Figure 8.  Caliber .30 carbine and caliber .45 cartridges

steel core.  They may contain other components or chemicals which provide the terminal ballistic
characteristics of the bullet type.  The bullet jacket may be either gliding metal, gliding-metal clad steel,
or copper plated steel.  Caliber .30 and 7.62mm frangible bullets are molded of powdered lead and a
friable plastic which pulverizes into dust upon impact with the target.  The pellets used in the shotgun
shells are spheres of lead alloys varying from 0.08 inch to 0.33 inch in diameter

e.  Projectile  All 20mm and 30mm projectiles are assemblies of a steel shell containing a brass rotating
band and a point-detonating nose fuze or an aluminum, steel or plastic nose plug
.
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Figure 9.  Caliber .50 cartridges
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Figure 10.  20MM cartridges

3.  Ball Cartridge   The ball cartridge is intended for use in rifles, carbines, pistols, revolvers and/or
machineguns against personnel and unarmored targets.  The bullet, as designed for general purpose
combat and training requirements, normally consists of a metal jacket and a lead slug.  Caliber .60 ball
bullet and 7.62-mm, Ball M59 bullet contain soft steel cores.

4.  Tracer Cartridge  By means of a trail of flame and smoke, the tracer cartridge is intended to permit
visible observation of the bullet’s in-flight path or trajectory and the point of impact.  It is used primarily
to observe the line of fire.   It may also be used to pinpoint enemy targets to ignite flammable materials
and for signaling purposes.  The tracer element consists of a compressed, flammable, pyrotechnic
composition in the base of the bullet.  This composition is ignited by the propellant when the cartridge is
fired.  In flight, the bullet emits a bright flame which is visible to the gunner.  Trace burnout occurs at a
range between 400 and 1,600 yards, depending upon the caliber of ammunition.
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Figure 11. Typical 30mm cartridge

5.  Match Cartridge  The match cartridge is
used in National and International Match
Shooting competitions.  The bullet consists of a
gliding- metal jacket over a lead slug.  The
cartridges are identified on the head face with
the designation NM (National Match) or Match.

6.  Armor-Piercing Cartridges  The armor-
piercing cartridge is intended for use in
machine- guns or rifles against personnel and
light armored and unarmored targets, concrete
shelters, and similar bullet-resisting targets.  The
bullet consists of a metal jacket and a hardened
steel-alloy core.  In addition, it may have a base
filler and/or a point filler of lead.
7.  Armor-Piercing-Incendiary Cartridge  The
armor-piercing-incendiary cartridge is used in
rifles or machineguns as a single combination
cartridge in lieu of separate armor-piercing and
incendiary cartridges.  The bullet is similar to
the armor-piercing bullet, except that the point
filler is incendiary mixture instead of lead.
Upon impact with the target, the incendiary
mixture burst into flame and ignites flammable
material.

8.  Armor-Piercing-Incendiary Tracer
Cartridge  The bullet of the armor-piercing-
incendiary-tracer cartridge combines the features
of the armor-piercing, incendiary, and tracer
bullets and may be used to replace those
cartridges.  The bullet consists of a hard steel
core with compressed pyrotechnic mixture in the
cavity in the base of the core.  The core is
covered by a gilding-metal jacket with
incendiary mixture between the core point and
jacket.  This cartridge is for use in caliber .50
weapons only.

9.  Duplex Cartridge  The duplex cartridge
contains two special ball type bullets in tandem.
The front bullet is positioned partially in the
case neck, similarly to a standard ball bullet.
The rear bullet, positioned completely within the
case, is held in position by a compressed
propellant charge.  The base of the rear bullet is
angled so that in flight, it follows a path slightly
dispersed from that of the front bullet
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. 10.  Spotter-Tracer Cartridge  The
spotter-tracer cartridge is intended for use in
coaxially mounted caliber .50 spotting rifles.
The bullet trajectory closely approximates that
of 106mm projectiles.  Thus, this cartridge
serves as a fire control device to verify weapon
sight settings before firing 106mm weapons.
The bullet contains an impact detonator and
incendiary composition which identify the
point of impact by flash and smoke.

11.   Blank Cartridge  The blank cartridge is
distinguished by absence of a bullet.  It is used
for simulated fire, in training maneuvers, and for
saluting purposes.  It is fired in rifles and
machineguns equipped with blank firing
attachments.

12.  Grenade Cartridge  The grenade cartridge
is used to propel rifle grenades and ground
signals from launchers attached to rifles or
carbines.  All rifle grenade cartridges are
distinguished by the rose petal (rosette crimp)
closure of the case mouth.

13.  Frangible Cartridge  The caliber .30
frangible cartridge, designed for aerial target
training purposes, is also used in rifles and
machineguns for target shooting.  Caliber .30
and 7.62mm frangible cartridges are used in tank
machineguns, firing single shot, for training in
tank gunnery.  At its normal velocity, the bullet,
which is composed of powdered lead and friable
plastic, will completely disintegrate upon
striking a 3/16-inch aluminum alloy plate at 100
yards from the muzzle of the gun.  These
cartridges are not to be used on any but well
ventilated indoor ranges to preclude buildup of
toxic bullet dust. Inhalation of bullet dust may
be injurious to health

14.  Incendiary Cartridge  The incendiary
cartridge was designed for aircraft and ground
weapon use to ignite combustible targets (e.g.,
vehicular and aircraft fuel tanks).  The bullet
contains a compressed incendiary mixture which
ignites upon impact with the target.  The
incendiary cartridge has been superseded by the

API and APIT cartridges because of their
improved terminal ballistic effects

15.  High-Explosive-Incendiary Cartridge
The 20mm high-explosive-incendiary cartridge
is a combat round used on aircraft and ground
vehicles.  It contains a projectile consisting of a
steel body and point-detonating fuze.  The steel
body contains a high-explosive incendiary
mixture which is detonated on impact as the fuze
strikes the target.  The fuze, a high-precision
device, arms shortly after leaving the muzzle of
the weapon.  On impact, the fuze releases a
small firing pin which sets off the charge in the
fuze and detonates the HEI

16.  Target-Practice Tracer Cartridge  The
20mm target-practice-tracer cartridge contains a
target-practice projectile with a tracer cavity.
The cavity, filled with pyrotechnic composition,
is in the rear of the body.  This cartridge is
generally linked with the target-practice
cartridge in a ratio of 1 to 7.

Figure 12.  Caliber .22 cartridges
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Figure 13.  Caliber .38 cartridges.
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Figure 14.  12 gage shotgun shells.

17.  Target-Practice Cartridge  The 20mm target-practice
cartridge is the conventional steel shell with steel nose plug.  It is
used primarily for training purposes.  This is not a combat
cartridge; hence, no fuze is used in the assembly.

18.  Special Purpose Cartridge

a.  Cartridges of various calibers (fig. 12 through 14), which
consist of different types of projectiles and bullets, are used for
training and special purposes.  They include the following:

(1)  Caliber .22 long rifle and caliber .38 and .45 wad-cutter
cartridge for target shooting.

(2)  Caliber .45 blank cartridges fired in exercises to
condition dogs to gun fire.

(3)  Caliber .22 hornet and .410 shotgun cartridges for firing
in Air Force combination (survival) weapons for hunting
purposes.

(4) Caliber.45 line-throwing cartridges for firing in caliber
.45 line-throwing rifles.  The Navy uses these for throwing lines
from ship-to-ship.  The Army Signal Corps uses these for
projecting signal wires over elevated terrain

(5) Shotshells containing the designated shot sizes as
required for the following:

(a)  12 gage #00 Buck for guard duty
(b)  12 gage #4 Buck for guerrilla purposes.
(c)  12 gage #6, 7½ and 8 shot for clay target shooting for training purposes.
(d)  .410 gage #7 shot for caliber .22/.410 survival weapons maintained by aircraft.

Figure 15. Linked 7.62-mm cartridge



Range Identification and Preliminary Range Assessment,
Marine Corps Recruit Depot Eastern Recruiting Region

Parris Island, SC

Appendix A - Ordnance Technical Data Sheets
Page A - 43

b.  Special purpose cartridges also include the following types of military cartridges:
(1)  Dummy.  The dummy cartridge is used for practice in loading weapons and simulated firing to

detect flinching of personnel when firing weapons.  It consists of a cartridge case and a ball bullet.
Cartridge identification is by means of holes through the side of the case or longitudinal corrugations in
the case and by the empty primer pocket.

(2)  Dummy inert-loaded.  This cartridge consists of a cartridge case, a ball bullet and inert granular
material in the case simulating the weight and balance of a live cartridge.  The exterior of the cartridge is
identified by a black chemical finish and by the absence of a primer.  This cartridge is used by
installations for testing weapon function, linkage and feed chutes.

(3) High-pressure test.  High-pressure test ammunition is specially loaded to produce pressures
substantially in excess of the maximum average or individual pressures of the corresponding service
cartridge.  This cartridge is not for field issue.  It is used only by armorers and weapons mechanics for
proof firing of weapons (rifles, pistols, machine guns) at place of manufacture, test and repair.  Because
of excessive pressures developed by this type of ammunition, and the potential danger involved in firing,
proofing of weapons is conducted only by authorized personnel from fixed and shielded rests by means of
a lanyard or other remote control methods.

19.  Metallic Links and Clips

a.  Metallic links (fig. 15 and 16) are used with caliber .30, caliber .50, 5.56mm, 7.62mm and 20mm
cartridges in machine guns.  The links are made of steel, surface treated for rust prevention.  They are
used to assemble cartridges into linked belts of 100 to 750 cartridges per belt.  The links must meet
specific test and dimension requirements to assure satisfactory ammunition feed and functioning in the
machine gun under all training and combat service conditions.

b.  Different configurations of cartridge clips permit unitized packages of ammunition.  This facilitates
transfer of cartridges to appropriate magazines for caliber .30, 7.62mm and 5.56mm rifles.  The caliber
.30 eight-round clip feeds eight cartridges as a unit into the receiver of the rifle.  The caliber .45 clip feeds
three cartridges as a unit into the revolver cylinder.  Five-round and eight-round clips are used with
caliber .30 cartridges; five-round clips with 7.62mm cartridges; ten- round clips with caliber .30 carbine
and 5.56-mm cartridges; and three-round clips with caliber .45 cartridges

Figure 16.  Links for caliber .30 and caliber .50 ammunition
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Figure 17.  Cartridges in 20-round cartons in ammunition box

20.  Packing and Identification Marking

a.  Packing  Containers and methods for packing military small-arms ammunition are specified in
drawings, specifications or, as required, in the procurement contract.  Military containers presently being
manufactured have been limited to a few standard types designed to withstand all conditions commonly
encountered in handling, storage and transportation of ammunition.  Military cartridges, except 20mm,
are packed in metallic ammunition boxes, over- packed in wooden wire-bound crates.  Twenty millimeter
cartridges are packed in ammunition boxes only.  When commercial cartridges are not packed in a
military pack, they are packed in accordance with standard commercial practices.

b.  Identification Markings  Each outer shipping container and all inner containers are fully marked to
identify the ammunition.  Wire- bound boxes are marked in black and ammunition boxes are painted olive
drab, with markings in yellow.  When linked ammunition is functionally packed, component lot numbers
are replaced by a functional lot number.  Typical packing and identification markings are illustrated in
figures 17 and 18.
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Figure 18.  Cartridges, link belt, cartons, bandoleers and ammunition box.

21.  Care, Handling and Preservation
Small-arms ammunition is comparatively safe to handle.  It is packed to withstand transportation,
handling and storage conditions normally encountered in the field.  However, consideration should be
given to general handling precautions pertaining to ammunition and explosives.

Reference:  This data is a reprint of Chapter 3, TM 9-1300-200, Ammunition General, October
1969
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SMALL ARMS, GENERAL

Identification of bullets of small arm cartridges

Use: Cal, .50 machine guns, Cal, .30, carbines, rifles, semiautomatic rifles, automatic rifles, and machine
guns, Cal, .22 pistols, rifles, and machine guns (for gallery practice),  Shotguns, 12-gage,  Cal, .45
automatic pistols, revolvers, and submachine guns,  Subcaliber tubes and adapters for artillery weapons
which use ammunition of similar size and type.

Description: A complete round of small-arms ammunition is known as a cartridge, and is made up of  the
following components:

Bullet:  The bullet in general is cylindrical.  The nose may be round, as in the cal, .50 bullet, or
ogival as in all service rifles and machine gun bullets.  The base may be square or boat- tailed. Types
are identified by the color of the tip and include the following:

- Armor-piercing bullets contain a core of hardened steel.
- Ball usually contain a slug of antimony hardened lead except in the case of the cal, .50,    

wherein the outer core is of soft steel.
- Tracer contains a lead slug, and a chemical composition in the rear.
- Incendiary bullets contain an incendiary composition.

Cartridge case:  The cartridge case is the means whereby the other components are assembled into
the unit.  It also provides a waterproof container for the propelling charge.

Primer:  Percussion
Propelling charge:  The propelling charge consists of a quantity of smokeless powder.  The weight

of the charge is not constant.  It is adjusted for each powder lot to give the required velocity with
pressure within the limits prescribed for the weapon in which it is fired.

Reference: TM 9-1904, Ammunition Inspection Guide, dated 2 March 1944
TM 9-1900, Ammunition General, dated June 1956
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SHELL, SHOTGUN, 12 GAGE

General. Shotgun shells are procured by the Ordnance Department from several manufacturers for use in
12-gage sporting and riot-type shotguns.  They are intended for guard or combat use and for hunting or
trap shooting.

Visual identification  Shells for guard and combat use have a brass head extending at least 1-inch along
the case.  Shells for sporting use have a head extending only 1/2 inch along the case

Components.  The consists of a case, a primer, several wads, a propelling charge, and a load of lead shot.
The case consists of a brass head and a paper or plastic (more recent issue) case or shell body.  In guard or
combat shells, the head extends a distance of 1 inch along the case.  (In some shells, the entire case is of
brass.)  In sporting shells, the head extends 1/2 inch or less.  The head is reinforced by a base of
compressed paper in which the primer pocket is formed.  Some paper shells have steel reinforcement,
called the lining, under the brass head.  The shell body is made of paper and waterproofed.  The head is
attached to the shell body by crimping.  The primer is a commercial type suitable for ignition of the
smokeless powder used.  The size of the leadshot for each type is as follows:

Guard or combat ...........No. 00 buckshot
No. 4 chilled shot

Sporting ........................No. 71/2 chilled shot
No. 9 chilled shot

Length:....................................................................................................... 2.515 inch
Weight: ...................................................................................................... 930 grains
Propellant: ................................................................................................. Smokeless Powder (26 grains)
Primer:....................................................................................................... Percussion

Reference: TM9-1904, Ammunition Inspection Guide, March 1944
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SIGNALS, ILLUMINATION, GROUND, STAR
CLUSTERS, GREEN, M125A1; RED, M158;

WHITE, M159

Use:  Hand held rocket launching mechanism.  For day or night signalling.

Description:  Star cluster signals consist of five-star illumination assemblies and a rocket motor
propulsion assembly contained in a hand-held aluminum launching tube.  The base of the launching tube
contains a primer and an initiating charge.  As shipped, the firing pin cap is assembled to the forward end
and must be reversed for firing.  Stabilizing fins on the tail assembly of rocket are folded parallel to the
axis of the signal.  A bolt, which also transfers the initiating charge flash to the propellant, extends into
the center of the solid propellant which fills the propulsion assembly.  The illumination assembly is
mounted on top of the propulsion with a delay assembly and an expelling charge between.  A label
specifying firing procedures is secured to the body of the signal.

Functioning:  Striking the primer with the firing pin fires the initiating charge to ignite the rocket
propellant.  As the rocket emerges from the launching tube, the fins extend for flight stability.  Before
rocket motor burnout the black powder expelling charge is ignited performing the two fold function of
expelling and igniting the 5-star illuminant assemblies.

Length ........................................................................................... 10.16 inches
Diameter (body) .......................................................................... 1.67 inches
Weight........................................................................................... 1.3 pounds
Pyrotechnic charge ...................................................................... Illuminant composition 2.5 to 3.75 oz
Initiating charge........................................................................... Black powder, 0.725 grams
Expelling charge .......................................................................... Black powder, 0.75 grams
Propelling charge 91% Black powder, 9% calcium

carbonate, 39.0 grams
Color ............................................................................................. White label with black markings

Each signal has a cork seal
the color of the signal

Reference TM 43-0001-37, Army Ammunition Data Sheets Military Pyrotechnics, April 1977
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SIMULATOR, HAND GRENADE, M116A1

General:  This simulator is used to
provide battle noises and effects during troop maneuvers.  This simulator is ignited by the action of a time
blasting fuse igniter (fuse lighter) M3A1 and is thrown like a hand grenade.  The time blasting fuse
(safety fuse) burns for 5 to 10 seconds after ignition, followed by a flash and accompanying loud report.

Description:  The body of the hand grenade simulator consists of a cylindrical paper tube (closed at both
ends), containing one and one quarter ounces of photoflash powder.  The simulator body is 1.6 inches in
diameter (2.18 inches across time blasting fuse igniter) and 3.75 inches long (4.27 inches with time
blasting fuse).  A length of time blasting fuse extends from the center of one end of the body and, after a
180O bend, is inserted into time blasting fuse igniter M3A1 taped to the side of the simulator.  The time
blasting fuse igniter contains a double pull coed, a ripple wire coated with a phosphorous friction
composition, a small metal cup filled with ignition composition.  There is a cellulose nitrate coating on
the phosphorous coating and on the ignition composition.  The sealing cap is held in place during
shipment and handling by a spring type wire safety clip.

M116 Simulator:  This simulator is similar to the M116A1, except that the time blasting fuse igniter M3,
which has a single pull cord and no cellulose nitrate coating on the phosphorous coated friction wire and
ignition composition, is used in place of the time blasting fuse igniter M3A1.

Reference: TM 43-0001-37, Military Pyrotechnics, February 1977
TM 91370-200, Military Pyrotechnics, September 1966



Range Identification and Preliminary Range Assessment,
Marine Corps Recruit Depot Eastern Recruiting Region

Parris Island, SC

Appendix A - Ordnance Technical Data Sheets
Page A - 50

SIMULATOR, PROJECTILE, GROUND BURST,
M115A2

General:  This simulator is a pyrotechnic device used to provide battle noises and effects during
troop maneuvers.  The simulator is ignited by the action of time blasting fuse igniter M3A1.
Following a delay of 6 to 10 seconds after ignition, the simulator produces a high pitch whistle
which lasts two to four seconds.  After a fraction of a second, the simulator explodes, producing
a flash and loud report.

Description:  The body of the simulator consists of a cylindrical paper tube (closed at both ends)
containing approximately 2 ounces of photoflash powder and whistle assembly which extends
from one end of the tube.  The simulator is 2.38 inches in diameter (including fuse lighter) and
7.13 inches long.  The whistle assembly is a paper tube containing a pressed, slow burning
powder charge, (2.0 grams).  Extending from the side of this assembly is a length of safety fuse
which, after a 90O bend, is inserted in a fuse lighter M3A1 taped to the side of the simulator.  The
fuse lighter contains a double pull cord and a cellulose nitrate coating on the phosphorous-coated
friction wire and ignition composition.

Reference: TM 43-0001-37, Military Pyrotechnics, February 1977
TM 9-1370-200, Military Pyrotechnics, September 1966
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SIMULATOR, BOOBYTRAP, FLASH, M117;
ILLUMINATING, M118; WHISTLING, M119

Description:  The flash simulator M117
consists of a cylindrical outer tube (kraft paper) and a flat, metal nailing bracket which extends
from one end of the tube.  The body is 0.98 inch in diameter and, without nailing bracket, 2.25
inches long.  The nailing bracket increases the length to 3.90 inches.  Located within the outer
tube is a charge initiating assembly and an inner tube containing a pyrotechnic charge.  The
assembly used for initiating the charge is located in the space between the inner and outer tubes.
This assembly consists of a strip of paper coated with a friction-sensitive composition and folded
into a pad so that the coated surfaces are face to face.  The pad is attached to the inner tube.
Over the top of the pad is a strip of felt held in place, under light pressure, by adhesive tape
wrapped around the inner tube.  A length of pull cord runs between the coated surfaces of the
pad.  One end of the pull cord is covered with friction composition; the other end is coiled and
placed in the end of the body opposite the nailing bracket.  A paper cap, held on by a strip of
tape, covers this end of the simulator.

M117 Flash composition, (0.09 ounces)
M118 Illumination composition, (0.18 ounces)
M119 Whistle composition, (0.12 ounces)
Reference: TM 43-0001-37, Military Pyrotechnics, February 1977

TM 9-1370-200, Military Pyrotechnics, September 1966
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SURFACE TRIP FLARE, M49A1

Use:  To give warning of infiltrating troops by illuminating the field of the advancing enemy.

Description:  The trip flare consists of an illuminant assembly, cover loading assembly, and mounting
bracket assembly.  The illuminating assembly is an aluminum case containing an ignition increment and
three illuminant increments.  The waterproof cover loading assembly contains a percussion primer,
intermediate charge and a springloaded striker.  The mounting bracket holds the illuminant assembly in
the position desired.  The lever is hinged to the cover and is held in position by the safety clip when
armed.  The flare is armed by attaching a trip wire to either the trigger or pull pin.

Functioning:  A pull on the trip wire causes either the trigger tongue or pull pin to release the lever, which
in turn permits the firing pin to strike the primer.  The primer sets off the intermediate charge, which
ignites the first-fire composition on the ignition increment of the flare.  The flare will provide a light
intensity exceeding 35,000 candlepower for approximately one minute.

Length .................................................................................................4.85 inches
Diameter ..............................................................................................3.10 inches
Weight loaded .....................................................................................0.75 pounds
Pyrotechnic charge .............................................................................Illuminant composition, 5 oz
Primer ..................................................................................................Percussion M42
Color ....................................................................................................Olive drab w/black markings

Reference: TM 9-43-0001-37, Military Pyrotechnics, February 1977
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TNT, (TRINITROTOLUENE)

Description:  TNT (trinitrotoluene) block demolition charges are standard demolition charges
used for all types of demolition work.  However, the ¼-pound charge is used primarily for
training purposes.  TNT is manufactured in the form of light yellow crystals from the successive
nitration of toluene.  Toluene is produced by byproduct coke ovens as a byproduct in
manufacture of illuminating gas in the manufacture of kerosene from crude petroleum.  TNT as
issued to the service has a density of 1.46 and melts at 176o F.  TNT is issued in three sizes.  The
¼-pound block is issued in a cylindrical waterproof olive-drab cardboard container.  The ½-
pound and 1-pound blocks are issued in similar rectangular containers.  All of the three charges
have metal ends with a threaded cap well in one end.  TNT is insensitive in all forms and
requires a powerful detonating agent.  It will not detonate even under strong pressure or severe
blows.  It is detonated by the special issue tetryl caps and by detonating cord.  The detonation of
TNT produces poisonous gases, but in open air these are rapidly dissipated as to be harmless.

Reference: FM 5-25, Explosives and Demolitions, January 1942
FM 5-25, Explosives and Demolitions, May 1967
FM 5-25, Explosives and Demolitions, March 1986
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CHEMICAL AGENT IDENTIFICATION SET
(CAIS)

SET GAS IDENTIFICATION, DETONATION M1

Use:  Designed to be used outdoors.  The gas tubes would be detonated, creating an agent cloud.  Soldiers
would then try to identify the agent based on its odor and other characteristics.

Description:  The K951/952 CAIS contained 48 Pyrex, flame sealed ampules, 12 each containing 1.4
ounce solution of Mustard (H, 5% in chloroform) Lewisite (L, 5% in chloroform), Chloropicrin (PS, 50%
in chloroform), and Phosgene (CG) for a total of 26 fluid ounces of agent, less the chloroform, per set.
Each ampoule is 1 inch in diameter and 7½ inches long.  Each ampoule is packed in a cardboard screw
cap container with agent type indicated by letters on the cardboard container.  Twelve cardboard
containers each are packaged into 4 press fit metal cans which are 9¼ inches high.  The cans are packed
into a steel cylinder 6-inches in diameter, approximately 38 inches long and 0.145 inches thick.  The open
end of the cylinder is closed by a flanged end cover which is secured by eight bolts.  The only difference
between the K951 and K952 is that the K951 was issued with blasting caps that were packed and shipped
in a separate container.

Old Stock Number:..................FSN 1365-025-3273 (K951)
FSN 1365-025-3783 (K952)

Reference: Chemical Agent Identification Set Information Package, date unknown, U.S.A. Chemical
Material Destruction Agency, Aberdeen Proving Ground, Md.
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INTERVIEWS

The following individuals provided pertinent information through interviews concerning Marine
Corps Recruit Depot Eastern Recruiting Region Parris Island.  A summary of these cited
conversations is included in Section 4.3.  Details of the conversations are recorded as Telephone
Conversation Record for the following:

Individual Date Conversation
Contacted Interviewed Position Documented
Thomas Swearengen 9 February 1999 retired Chief Warrant Officer (CW04) D-3

The archive search team also contacted the following individuals in preparation of this ASR.
Conversation with these people yielded information of three general sorts:

        - background data contained in written documents
        - negative information (i.e. no pertinent knowledge of the site)
        - coordination of efforts for various interested parties

While valuable, conversations with these individuals did not yield information cited in this report
and hence Telephone Conversation Records have not been included.  (See additional Points of
Contact under section 4.2 Records Review):

Individual Telephone Number Position

Headquarters U.S. Marine Corps (DSN:  225)
Commandant of the Marine Corps
2 Navy Annex (LFL-6)
Washington, D.C.  20380-1775
CMC (LFL) Environmental Management Section
Craig Sakai 703-695-8517 Head, Environmental Management Program
Kelly Dreyer 703-695-8302 Installation Restoration Program Manager
CAPT Dave Cook 703-695-8302
FAX 703-695-8550
CMC (LFL) Real Estate and Base Structure Section
Richard Anderson 703-695-8240
CMC (LFL)
Kim Weirick 703-695-8202 Deputy Chief, Land Use and MILCON

Branch CMC (LFL)
Other
MAJ Lehmann 703-614-2544 HQMC PP&O (Office, Deputy Chief of

Staff for Plans, Policy and Operations)
MAJ Shannon Shy 703-614-2150 HQMC-CL (counsel?)

Marine Corps Recruit Depot Eastern Recruiting Region Parris Island
Tim Harrington 843-525-3423 Natural Resources and Environmental

Affairs Office
harringtont@pik.usmc.mil
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Sharad Thakar 843-525-2604 Civil Engineer, Public Works
1stLT Ed Power 843-525-3322 Weapons and Field Training Battalion
CW03 Bob Ledyard 843-525-2466 Chief Range Officer
Steven Wise 843-525-3765 Director, Parris Island Museum

wise@clb.usmc.mil
Gloria McGonnel 843-525-2597 Plant Property Manager

Marine Corps Base Quantico (DSN:  278)
Marine Corps Air Ground Museum
Mike Starn 703-784-2606 Aviation Curator

U.S. ARMY CORPS OF ENGINEERS POINT OF CONTACTS (POC)
The following individuals prepared the Archive Search Report or are involved in the process:

U.S. Army Corps of Engineers
St. Louis District
Engineering Division - Ordnance and Technical Services Branch (CEMVS-ED-P)
1222 Spruce Street
St. Louis, MO  63103-2833

Individual Telephone Number Position
Kenneth J. Brimm 314-331-8797 ED-P, Historian
Brian Colgate 314-331-8744 ED-S, CADD Specialist
Randal Curtis 314-331-8786 ED-P, ASR Project Manager
Michael Dace 314-331-8036 ED-P, Chief of Ordnance and Technical

Service Branch
Shirley Hamilton 314-331-8848 ED-P, Project Assistant
Jennifer James 314-331-8897 ED-P, Quality Assurance Specialist

Ammunition Surveillance (QASAS)
Gregg E. Kocher 314-331-8790 ED-P, Safety Specialist
Shelia Thomas 314-331-8793 ED-P, Historian
Rick Webster 314-331-8639 ED-S, Aerial Photography Interpretation

U.S. Army Engineering and Support Center Huntsville
Center of Expertise and Design Center of Ordnance and Explosives
CEHNC-ED-SY-O
P. O. Box 1600
Huntsville, AL  35807-4301

Individual Telephone Number Position
Danny Mardis 205-895-1797 ASR Project Manager
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TELEPHONE OR VERBAL CONVERSATION RECORD  DATE: 9 February 1999
 For use of this form, see AR340-15; the proponent agency is the Adjutant General’s Office.

SUBJECT OF CONVERSATION
UXO and ordnance use at  MCRD Parris Island

PERSON CALLING

Randal S. Curtis

ADDRESS

CEMVS-ED-P

PHONE NUMBER AND
EXTENSION
314-331-8786

PERSON CALLED
Thomas F. Swearengen

OFFICE
retired Chief Warrant Officer
(CW04)

PHONE NUMBER AND
EXTENSION
843-525-1464

SUMMARY OF CONVERSATION:
At the suggestion of the installation I spoke with retired Chief Warrant Officer (CW04)

Thomas F. Swearengen.  We spoke for approximately about 70 minutes as he described his
knowledge of UXO and ordnance use at Parris Island.  He retired in 1974 with 27 years in EOD
and 30 years with the USMC.  Once I explained the purpose of my phone call, he provided
almost all of this information with little questioning from me (i.e. I wasn’t putting words or ideas
in mind).  On 24 March 1999, the ASR team met personally with him and reconfirmed this
information and the locations of items of interest.

His familiarity with Parris Island comes from living there three times:  as a youth in the
1930s, boot camp in 1943 and as an EOD officer at MCAS Beaufort from 1965-74 (except for
two years in Vietnam).  After retiring, he returned to the Port Royal area.  His father was SGT.
Major at Parris Island, and he was there from 1932-38, when they left for Quantico.  He returned
during World War II to complete his basic training and act as a drill instructor.

ARTILLERY-PARRIS ISLAND
As he recalled, there was no established artillery ranges at Parris Island in the 1930s.

However, he remembered that the 75mm pack howitzers would come down from Quantico and
set up near where the current senior enlisted quarters are (in the obstacle courses area).  Marines
would fire toward Elliot's Beach with Zone 1(i.e. short range) charges.  He was unaware of any
charge greater than that or any rounds larger than the 75mm being used.  Periodically, about 2
dozen times, while he was at MCAS Beaufort, the EOD unit would respond to incidents in the
vicinity of trailer park.  They found pieces of fuze and shrapnel, but never a complete UXO dud
round that he remembered.  They also found portions of 75mm projectiles lodged in trees in the
Elliot’s Beach Area.

He also recalled a reinforced concrete bunker in the woods behind the Weapons Training
Battalion.  He was fairly certain it still exists but he didn’t know what its specific use was but it
looked like an observation post (I reported on our research indicating its use for artillery ranges).
He never was called to recover UXO in that area but it was covered up with vegetation.

He doesn’t know anything about WWII era Defense Battalion 3" and 5" guns, reportedly
at Parris Island.

BOMBING RANGES-PARRIS ISLAND
In the 1930’s, the bombing range was at what’s currently the main parade ground. He

recalled watching Marine pilots drop the 5-pound bomblets there as a kid.  After the runs were
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completed, he and his buddies would dig them up, clean them and then sell them to Marines
looking for souvenirs of the lamp variety.  He thought they may have been made of zinc or
pewter.  They made the bombs at the Navy Yard in DC, as his Dad worked there after he was
transferred from Parris Island.  The parade ground was covered with asphalt by his time in boot
camp.

Another bombing range was located near the current golf course.  An exact description of
the location was difficult to ascertain over the phone but he thought the remnants of the target
were still there.  The target consisted of welded railroad ties, covered with canvas.  The area had
lots of debris from the water and sand filled bombs.

STRAFING RANGE-PARRIS ISLAND
He remembered a strafing range in the 1937-38 time frame. The location of the strafing

range can be located by “positioning one’s self at the entrance to the rappelling tower and facing
east toward the swamp”.  They built a runway over the spot in WWII.  Planes would come down
from Quantico and land at Page Field, which at the time was  nothing but an open field (i.e. no
distinct runways).  They had built a large wooden platform/deck approximately 100 by 100 feet,
which fighters would shot at.  Each pilot’s ammunition had different color printers ink on it/in it,
which was used to score the individual pilots.  The biggest ammo that he was aware of them
using was caliber .50.  However, he remembered recovering 20mm cartridge cases and TP
projectiles at places on the island, but not necessarily specifically at this location.

ROCKET RANGE-PARRIS ISLAND
Based on OE debris he collected while with the EOD unit, he thought the 2.36-inch and

3.5-inch rocket range was on the Broad River beach area.  The impact area was on the beach, as
far north of the pistol range as you could go by vehicle and then some (i.e. it was past the most
distant berm for A Range).  They cleared out at least a weapons carrier load of WWII and
Korean era rocket residue from this area.  As he recalled, it was all essentially practice rounds.
He felt that with the tidal action in the area, we might still locate some debris.  He suspects that
the impact area for the rifle grenade range and 60mm mortar range must have been in the same
area as the rocket range.

HAND GRENADE RANGES-PARRIS ISLAND
He described a WWII era hand grenade range, located behind the Weapons Battalion HQ

in what is now a cleared field.  It was near, but well behind, the old indoor swimming pool,
which is now gone.  It was used for both practice and HE hand grenades but mostly inert training
grenades.  The range was made up of 2 by 4-inch wood framing, simulating building windows.

The new hand grenade range, which is now closed, is at the extreme east end of the old
airfield on the Beaufort River side.

MORTAR RANGES-PARRIS ISLAND
He felt certain that there had been a 60mm range on Parris Island but couldn’t say for

certain where it was located.  He suspected it was in the area of the rocket range (see above)
having found mortar OE debris there.  To the best of his knowledge the 60mm rounds the
recovered were practice rounds.  He didn’t recall any 81mm rounds except maybe flares.

SMALL ARMS RANGES-PARRIS ISLAND
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He remembered that during WWII, the Marines had built pistol and small ranges along
Broad River shoreline to the northwest.  The pistol range and rifle ranges fired directly into the
an impact area in the water.  He personally shot rising submachine guns, sub-caliber carbines and
pistols there.

He remembered another pistol range near the current marina and O club in the 1930s.  It
had about 5 berms, about 10-12 feet tall.  They were gone by the time he was there for boot
camp.

CHEMICAL WARFARE MATERIAL-PARRIS ISLAND
In the 1965-67 time frame, they opened up the old CW warehouse.  Located by the gas

chamber, it was approximately 100 by 20-30 feet wide galvanized metal building, with a
concrete deck.  They found a bunch of chemical gas identification kits from WWII.  They
collected about dozen of the 8-inch diameter metal containers filed with glass tubes.  They
destroyed the items at MCAS Beaufort by burning them, the standard, prescribed method at the
time.  The tested the demolition area following the disposal but found no traces of chemical
warfare gas residue.

However, in vicinity of the old WWII gas chamber, they tested and detected mustard gas
residue, and to a lesser extent lewisite.  They determined this by using the glass tube inhaler type
detection kits, where material changed color in the presence of different chemical warfare gases.

EOD RANGE-PARRIS ISLAND
There was no EOD or demolition range at Parris Island to his knowledge.  The EOD team

at Parris Island in the early 1970s, was there primarily for the hand grenade range.  They
generally destroyed items in place or took them to the EOD range at MCAS Beaufort.  The unit
at the air station gained the EOD support mission for Parris Island in the early 1970s.

MCAS BEAUFORT
While at MCAS Beaufort, the EOD unit kept the EOD area meticulously clean.

However, he did know that the air station had designated an area for burial of radioactive
material, generated by different units and/or aircraft.  The radiological disposal yard was located
on a dirt road past the hobby shop but before the picnic area.  A barbed wire fenced area
enclosed the area, with a lock on it and appropriate signage.

MCB QUANTICO
He was at Quantico from 1939-43.  He recounted a tale of a prank he played on the

Marmon-Herrington (CTL3 and 3A), 2 man tank crews.  The tanks were tiny, fast, rubber
tracked, vehicles that ran around the woods.  The Marines had constructed trenches and log walls
as obstacles to maneuver over and across but just barely.  Prior to some HQ types coming down,
he and his buddies increased the depth of the trenches and the height of the log walls, so the
tanks could no longer maneuver through them.  His pop gave him the expected disciplinary
measures of a Marine Corps father of the time.

FUDS RANGES
On the northeastern beach of Hilton Head, he felt there was a bombing range.  When he

was at MCAS Beaufort, they responded to complaints from the private landowners (Broad River
Beach/ Port Royal Plantation Beach) about the OE debris.  The OE was primarily HE fragment
bombs, with “mushroom head” fuzes but it also included water and sand filled bombs and 2.25-
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inch SCAR (sub-caliber aerial rockets).  They collected up to 5 dump trucks of OE scrap off the
beach, which they buried out in big holes at MCAS Beaufort’s demolition range
He knew that prior to WWII, there was a Marine Corps detachment at Hilton Head.  They had a
small arms range in use there but they came back to Parris Island for yearly qualification.  He
was not aware of any artillery firing occurring at Hilton Head in the 1930s.

He also suspected that there was some kind of facility at Hunting Island. .The ranger for
the State Park would frequently call them out to collect caliber .50 cartridge cases and complete
rounds.  It was obviously used as some kind of impact area.  He also suspected that there may
have been some kind of range at Land’s End/Bay's Point.

WATER RANGES
As for water targets, he heard rumors of them taking the covered landing craft (“kicker”),

which was about 40-50 feet long out, and placing 55 gallon drums in the ocean for aerial target
practice.

SITE VISIT
I inquired if CW04 Thomas F. Swearengen would be able to join us during the site visit

to help locate some of these areas but he begged off.  He’s due to go in for chemotherapy for
leukemia, next Monday and wasn’t sure if he would be out of the hospital by the week of 22
March.
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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 fixed-base 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 0089) 

• 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 MCRD Parris Island.  

Surface soil and sediment samples are proposed for collection at the UXO sites, additional sampling 

media are included in this SOP for reference.  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 

 

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.   

 

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, 

if applicable, whether a sample is filtered, and/or the sample round number.  For soil samples, the final 
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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 
(Soil and 

Sediment only) 
UXO 

Number 
Matrix Sample Location 

Number and Grab 
or Composite 

Sequential 
depth interval 
from freshly 

exposed surface 
 

Character Type: 
 A = Alpha 

 N = Numeric 

 

UXO Number (ANN): 
X02 =  UXO 02 

X04 = UXO 04 

X05 = UXO 05 

X06 = UXO 06 

 

Matrix Code (AA): 
 SS = Surface Soil Sample 

 SD = Sediment Sample 

  

Location Number (NNN): 
Sequential number beginning with “001” for each matrix, followed by a letter indicating grab (G) (or 

composite [C] sample, if appropriate). 

 

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.  The surface soil sample intervals will be in inches or feet (ie: 0- to 6-inches for composite/IS 
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samples and 0- to 1-foot for discrete/grab samples).  The interval for sediment samples will be in inches 

(0- to 6-inches and 24- to 36-inches).  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 composite surface soil sample collected from UXO 04, sample location 003, at the depth interval of 0 to 

1 foot would be labeled as “X04SS03G0001”.  A grab sediment sample collected from UXO 06, sampling 

location 010, to a depth of 6 inches bgs would be labeled as “X06SD10G0006”.   

 

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 

FT  =  Field Triplicate 

RB  =  Rinsate Blank 

SB  =  Source Blank 

 

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). 
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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 08 of a surface soil sample collected on April 12, 2008 would 

be designated as FD04120803. 
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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. 

 

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: 
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• 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. 

 

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, 
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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 PM if evidence of tampering is observed.    

 

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. 
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3.7 Sample Log Sheets 

The Soil Log Sheets are used to document the sampling of soils and sediments.   

 

4.0 ATTACHMENTS 

1. Chain-of-Custody Record 

2. Equipment Calibration Log 

3. Soil and Sediment Sample Log 
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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 

accumulated on the sampling equipment, remove the residue with an isopropanol wash and 

repeat the Liquinox wash.   
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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 not be necessary for this project.  Decontamination 

solutions/rinse fluids will be applied to the ground at each individual site before leaving the site. 
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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.   

 

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. 

 

3.8 Decontaminate all soil sampling equipment in accordance with SOP-04 before collecting the next 

sample. 
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3.9 Soil samples shipped to a fixed-base laboratory for analysis will be in sample containers 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-

06. 

 

4.0 ATTACHMENTS 

1. Soil and Sediment Sample Log Sheet 

2. Soil Boring Log Sheet 
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STANDARD OPERATING PROCEDURE 

SOP-06 

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 labeling 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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STANDARD OPERATING PROCEDURE  
SOP-07 

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. 

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.
Sand SW well graded sands, gravelly sands, little or no fines. 
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Gross Soil Grain 
Size Classification 

USCS 
Abbreviation 

Description 

 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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STANDARD OPERATING PROCEDURE 

SOP-08 

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 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-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 MCRD Parris Island.  

The following types of IDW will be generated during this investigation: 

 

• Decontamination solutions 

• Soil sampling residues 

• 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 
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. 

 

3.1 Liquid Wastes 

Liquid wastes that will be generated during the site activities include decontamination solutions from 

sampling equipment.  These wastes will be returned/applied to the ground before leaving each site. 
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3.2 Solid Wastes 

Solid wastes that may be generated during site activities include soil and sediment sampling residues.  

Excess soil and sediment core/sampling materials will be returned to the collection hole.   

 

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 MCRD Parris Island. 
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STANDARD OPERATING PROCEDURE  

SOP-10 

 

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 besides 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 (typically 

shipped with unit).  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. 
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5.2 Apparatus and Materials 

Apparatus and materials consist of the following: 

 

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 are shipped with the unit.  Acceptable 

limits for SRM percent recoveries are usually provided with the SRMs.  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 and is typically shipped with the unit. 

 

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. 
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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 dried 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 right corner of the iPAQ. 

 

5.5.3 Tap the Microsoft icon at the upper left corner of the iPAQ. 

 

5.5.4 Choose START. 

 

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. 
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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.  If using a 

manufacturer supplied test stand, lay the standardization plate over 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 

action must be documented in the instrument run log, analysis narrative report, and instrument 
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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, “zero” 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 recalibrated, or 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 

180 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 60 seconds but generally less than 180 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. 

 

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 
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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 a portion of 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. 

 

5.8.12 Record the displayed results for lead concentration in mg/kg on Figure 1. 
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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  Rotate the sample cup approximately one-third of a turn, or if using a thin plastic baggie, read 

another 1/3 portion of the sample bag.  Acquire another measurement by repeating Steps 5.8.10 

through 5.8.12. 

 

5.8.14  Repeat Steps 5.8.10 through 5.8.11 a third time, and calculate the average concentration. 

 

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: 

 

100  X 
ionConcentrat Known or Certified

ionConcentratalExperiment%R = % 
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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 REFERENCES 

Innov-X Systems, Inc. Innov-X Systems X-Ray Fluorescence Spectrometers Instruction Manual.  Woburn, 

MA.  June 2002. 

 

Stephen Shefsky, NITON Corporation.  Comparing Field Portable X-Ray Fluorescence (XRF) To 

Laboratory Analysis of Heavy Metals In Soil.  Presented at the International Symposium of Field 

Screening Methods for Hazardous Wastes and Toxic Chemicals.  Las Vegas, Nevada.  January 29-31, 

1997. 

 

USEPA (U.S. Environmental Protection Agency), Method 6200: Field Portable X-Ray Fluorescence 

Spectrometry for the Determination of Elemental Concentrations in Soil and Sediment, Office of Solid 

Waste, Washington, D.C. January 1998. 

 

USEPA, Region I, Northeast Waste Management Officials’ Association (NEWMOA) Technology Review 

Committee Advisory Opinion. Innovative Technology: X-Ray Fluorescence Field Analysis.  September 21, 

1999.
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STANDARD OPERATING PROCEDURE 

SOP-11 

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-01 for sample labeling 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-06 

 

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 

 

   



MCRD Parris Island 
  UFP SAP for MC 

Revision: 0 
Date: August 2008 

SOP-11 
Page 4 of 4 

   

ATTACHMENT 1 

SOIL AND SEDIMENT SAMPLE LOG SHEET 
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STANDARD OPERATING PROCEDURE 

NUMBER SOP-12 

INCREMENT SAMPLING FOR SOIL  

FOR THE MILITARY MUNITIONS RESPONSE PROGRAM 

  
1.0 PURPOSE 

This Standard Operating Procedure (SOP) establishes the procedure for collecting increment surface soil 

and/or sediment samples (IS) using a hand operated coring device to support the field investigations at 

MCRD Parris Island.   

 

This technique will assist in estimating mean concentrations which can be used to assess whether 

potential munitions constituents (MC): 

• Are present within the sampled area at an average concentration greater than the analytical 

method detection limit or reporting limit 

• May pose an unacceptable risk to human health, or ecological receptors 

• May contribute to significant contaminant concentrations to groundwater 

• Concentrations exceed mean background or ambient concentrations unrelated to munitions 

activities. 

 

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 

CRREL Coring device or equivalent 

One coring shoe (size predetermined before sampling commences)  

Plastic storage bags 

Sample tags 

Shipping containers (containing ice) 

Sample containers:  Sample containers are certified clean by the laboratory supplying the containers. 

Field Forms: Soil and Sediment Sample Log (SOP-05) 
 
Electronic label maker 
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3.0 SAMPLING PROCEDURES 

Hand coring will be employed to collect soil cores (see SOP-05).  The sampler will wear clean, 

disposable, medical-grade gloves and coring devise will be decontaminated between sample locations. 

 

3.1 INCREMENT COMPOSITE SAMPLING PROCEDURES 

3.1.1 Grid off area of concern (7 squares x 7 squares) and create an unbiased pattern of sample 

collection (49 squares) throughout the sample unit 

 

3.1.2 Clear the area to be sampled of any surface debris (herbaceous vegetation, twigs, rocks, litter, 

etc.). 

 

3.1.3 Turn the coring device into the ground to the depth of the selected shoe.   

 

3.1.4 Repeat steps 3.1.1—3.1.3 in the designated sampling area for a specific sample until entire 

sample grid has been collected.   

 

3.1.5 Package the entire lot of collected media (approximately 1-2 kg) in a plastic bag or other suitable 

container and send to the laboratory for processing and analysis.   

 

3.1.6 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 Chain-of-Custody (COC) Form for review by laboratory personnel. 

 

3.1.7  Decontaminate the coring device in the field between each IS decision unit.   

 

Note: Rinseate blanks are unnecessary because the contamination in these blanks is typically negligible.   

 

4.0 REFERENCES 
 

GPL Laboratories, LLC. 2009.  SOP No. G.22: General laboratory Multi Incremental Sampling (MIS) sub-

sampling procedure.  January 2009. 

US Army Corps of Engineers. 2009.  Interim Guidance 09-02: Implementation of Incremental Sampling 

(IS) of Soil for the Military Munitions Response Program. 20 July 2009. 
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5.0 ATTACHMENTS 

1. Soil and Sediment Sample Log Sheet 

ATTACHMENT 1 

SOIL AND SEDIMENT SAMPLE LOG SHEET 
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STANDARD OPERATING PROCEDURE 
MRP SOP 02 

MEC MANAGEMENT AND ACCOUNTABILITY 

A. SCOPE AND APPLICABILITY 

This document is designed to set a standard operating procedure (SOP) for the management and 

accountability of Munitions and Explosives of Concern (MEC) encountered during activities performed 

under the Munitions Response Program (MRP).    

 

B. BACKGROUND 

MEC activities will be performed in accordance with all local, State, and federal regulations and will 

include all applicable DoD requirements.  Generally, MEC will be encountered during the performance of 

Unexploded Ordnance (UXO) detector-aided surface survey operations, subsurface geophysics 

investigations and UXO Escort operations.    UXO detector-aided surface survey operations may be used 

as a stand-alone method for site survey and assessment or in preparation for geophysical survey and 

other operations.  UXO escort operations may be required during site visits (initial site assessments, 

planning, and stakeholders meetings), geophysical operations, construction support during subsurface 

activities, and MC sampling operations. 

 

C. PERSONNEL QUALIFICATIONS 

UXO personnel shall be graduates of a military Explosive Ordnance Disposal (EOD) School of the United 

States, Canada, Great Britain, Germany, or Australia or a graduate of a formal training course of 

instruction or EOD assistant course as stated in DDESB TP-18. 

 

D. MEC MANAGEMENT AND ACCOUNTABILITY OPERATIONS 

UXO Detector-Aided Surface Survey  

If suspect MEC is encountered, its location will be recorded and/or marked using a GPS, a tape measure, 

or other grid coordinate location system.  The UXO Team will attempt to determine its condition without 

moving or disturbing the item prior to proceeding with the surface survey.  Each item will be marked with 

engineer flagging and given a unique ID number.  ID numbers will start with a letter(s) corresponding to 
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the site or grid in which the item is located.    This will be followed by the transect number of the site or 

grid specific to the location of the item.  Lastly, a number will be assigned to the individual items within the 

transect.  These numbers will start at 01 and run consecutively.  For example: 

  

The site name is UXO 4.  The first transect within the UXO 4 is X4.  The first item encountered in transect 

X4 is item 01.  The ID number assigned to the item is X4-A1-01.     
 

All available information about the item will be recorded in the logbook/MEC Tracking Log as presented in 

Attachment 1 to this SOP, including suspect MEC location, identification, and ID number.  A digital 

photograph will be taken of each item.  The UXO Team will not move or otherwise disturb the item in an 

attempt to collect information.  After all available information is recorded; the UXO Team will resume the 

detector-aided surface survey. 

 

Every effort will be made to identify each suspect MEC item located. Under no circumstances will any 

suspect MEC be moved in an attempt to make a definitive identification. The MEC item will be visually 

examined for markings and other external features such as shape, size, and external fittings.  Prior to any 

documentation being developed on an MEC item, all fusing will be definitively identified if it is possible to 

safely do so visually without disturbing the ordnance item. This identification will consist of fuse type by 

function and condition (armed or unarmed) and the physical state/condition of the fuse, i.e., burned, 

broken, parts exposed/sheared, etc. 

 

Only UXO-qualified personnel will perform MEC identification procedures. As an exception, a UXO 

Technician I may assist in the performance of MEC identification procedures when under the supervision 

of a UXO Technician III or higher.  All personnel engaged in field operations will be thoroughly trained and 

capable of recognizing the specific hazards of the procedures being performed. To ensure that these 

procedures are performed to standards, all field personnel will be under the direct supervision of a UXO 

Technician III or higher.  All suspect MEC items will be recorded following the requirements of this SOP, 

the site-specific Work Plan/QAPP, the project site-specific HASP, applicable ordnance operations 

procedural safety guidelines, and industry-accepted safe work practices and procedures. 

 

Detector-Aided Surface Survey for Geophysical Survey 

The UXO Technician will conduct a detector-aided surface survey of the grid or transect to be surveyed 

and record the location of each MEC item discovered, if any.  Each item will be marked and recorded as 

described above.  UXO avoidance will be practiced during the geophysical survey. 
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When allowed by the conditions of the Explosive Safety Submission (ESS) determination, any non-

munitions debris may be moved to facilitate a more effective geophysical survey.  Non-munitions debris 

may be collected and stockpiled in a designated area within the boundaries of the site.  The facility must 

agree to take possession of this non-munitions debris and arrange the proper disposition of the material 

before any items may be moved or disturbed. 

 

UXO Escort Operations 

One UXO Technician, qualified as a UXO Technician II or higher, will be required to support each field 

team engaged in operations in areas that might contain MEC.  If any MEC is encountered, the item will be 

avoided during this phase of the project.   

 

The UXO Technician will not attempt to identify the type or condition of the ordnance during escort 

operations.  Any area with visible ordnance or MEC will be clearly marked, and the area will be avoided.   

The location of visible ordnance or MEC will be recorded and noted in the field logs.  If more senior level 

personnel are present on site, MEC findings will be reported to the UXO Team Leader.  No ordnance, 

munitions, explosives, or ordnance-related materials will be moved, removed, or disposed of during UXO 

Escort duties. 

 

E. NOTIFICATIONS IF MEC IS ENCOUNTERED 

Any MEC item discovered during a detector-aided surface survey, geophysical survey, or UXO escort 

operation will be left in place and will not be moved.  Should MEC be encountered, the following 

scenarios should be addressed as follows:  

 

(1) If a complete MEC item or ordnance related material is encountered that is believed to pose a 

hazard, is unexpectedly encountered at a given site, is encountered outside of the current established 

site boundaries, or is unknown, the UXO Team Leader, with support by UXO Technicians on site as 

necessary, will document the following information, as provided on Attachment 1, for notification 

purposes: 

 

• Site Name 

• Date/Time Encountered 

• Name and UXO category of Person providing Notification 

• Location of Item (provide coordinates) 

• Type of Item (provide digital photograph) 

• Apparent Fuze Condition (armed or unarmed)  
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• Physical Condition (burned, broken, parts exposed/sheared, etc) 

• Physical Appearance (buried, staged, etc.) 

• Activity in Progress 

 

The UXO Team Leader will attempt to identify the type and/or condition of the ordnance and its 

location, as described above, and will immediately report this information to the client point of contact 

at the facility and the Tetra Tech UXO Manager.  Prior to any documentation being performed on a 

suspect MEC item, all fuzing will be definitively identified only if it is possible to safely do so visually 

without disturbing the item.  If directed by the point of contact at the facility, UXO personnel may take 

emergency non-invasive action such as securing the area until the appropriate exclusion and safety 

zones have been determined.   

 

The Navy point of contact at the facility will be responsible for notifying appropriate EOD personnel or 

for designating this notification task to the Tetra Tech UXO Team Leader.  The notification to EOD 

personnel should be immediate if a live MEC item is encountered which could be a hazard to 

personnel, or if the item is unknown so that arrangements may be made through the facility for proper 

disposition of the item(s).  If the facility initiates an emergency response or disposal action, follow-up 

documentation should be obtained to detail the date and method of disposition.  This information is 

also needed to ascertain the actual type and condition of the item (live or inert filled) to aid in future 

classification of the site.   

 

(2) If the MEC item cannot be identified by type as a conventional munition, and/or if in the unlikely 

event that the MEC is suspected to be potential Chemical Warfare Material (CWM), personnel will 

withdraw upwind from the area, assemble at a pre-designated rally point, secure the site, and 

immediately request assistance from the point of contact at the facility and notify the Tetra Tech UXO 

Manager. If so directed, UXO personnel will take emergency non-invasive actions such as covering 

the item with plastic sheeting and securing the area until the appropriate exclusion and safety zones 

have been determined. 

 

(3) If Hazardous, Toxic, or Radiological Waste (HTRW) is encountered on-site, the work site will be 

evacuated until the Tetra Tech Project Health and Safety Officer, with concurrence of the client point 

of contact at the facility, identifies and implements appropriate protective measures. 

 

For any of the scenarios, upon receiving notification from the Tetra Tech UXO Team Leader, the Tetra 

Tech UXO Manager will then immediately inform the Tetra Tech TOM, who will then immediately inform 
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the client Project Manager.  Tetra Tech Program Management personnel will then be notified.   The client 

Project Manager will then make all other necessary notifications within the client’s organization.   

 

The following table lists contacts information. 

 

Position Name Organization Direct Dial Phone Cell Phone 

Tetra Tech TOM Mark Sladic Tetra Tech 412.921.8216  
Tetra Tech UXO 
Manager 

Ralph Brooks Tetra Tech 770.413.0965   
x231 

404.661.4916  

Facility Contact Tim Harrington MCRD Parris 
Island 843.228.3423 

 

Navy Remedial 
Project Manager 

Charles Cook NAVFAC 
Southeast 904.542.6409 
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ATTACHMENT 1 
 

MEC TRACKING LOG 
MCRD Parris Island 

SITE:____________________ 
 

ID # ITEM 
IDENTIFICATION 

UXO 
TECH 
NAME 

ITEM 
COORDINATES 

DATE/TIME 
FOUND 

DIGITAL 
PHOTGRAPH 

NUMBER 
ARMED / 

UNARMED 
PHYSICAL 

CONDITION / 
APPEARANCE

DATE 
DESTROYED 
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STANDARD OPERATING PROCEDURE 
MUNITIONS RESPONSE PROGRAM (MRP) SOP 05 

GPS DATA COLLECTION AND TRANSFER  

1.0 OVERVIEW 

The primary purpose of this Standard Operating Procedure (SOP) is to provide the Field Technicians with 

basic instructions for operating a handheld Global Positioning System (GPS) unit allowing them to set 

GPS parameters in the receiver, record GPS positions on the field device, and transfer the data for 

integration into existing Geographic Information System (GIS) figures. 

 

This SOP is specific to GIS quality data collection for Trimble-specific hardware and software.  
 

If possible, the Trimble GeoXT or XH Operators Manual should be downloaded onto the operator’s 

personal computer for reference before or while in the field.  The manual can be downloaded at the 

following website:  

http://trl.trimble.com/docushare/dsweb/Get/Document-311749/TerraSyncReferenceManual.pdf 

 

Unless the operator is proficient in the setup and operation of the GPS unit, the Project Manager (or 

designee) should have the GPS unit shipped to the project-specific contact listed below in the Pittsburgh, 

Pennsylvania office at least five working days prior to field mobilization so project-specific data files (i.e. 

shape files), background images, data dictionaries, and correct coordinate systems can be uploaded into 

the unit. 

 

   Tetra Tech NUS 
Attn:  Ralph Basinski 

   661 Anderson Drive, Bldg #7 
   Pittsburgh, PA  15220 

 

The SOP also describes how field collected data is to be transferred through the use of the MRP Website.  

(http://www.ttnus.com/MRPRepository/).  This website serves as a centralized portal to facilitate data 

exchange for field personnel, GIS staff, and project managers.  The website contains a “Reference” page 

that will contain the latest version of this SOP and other valuable documentation.   

 

For technical questions regarding operation of the GPS units and data collection, please contact John 

Wright (john.wright@tetratech.com).  For general questions about this SOP and use of the MRP website, 

please contact Mark Maguire (mark.maguire@tetratech.com). 

 

http://trl.trimble.com/docushare/dsweb/Get/Document-311749/TerraSyncReferenceManual.pdf
http://www.ttnus.com/MRPRepository/
mailto:john.wright@tetratech.com
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2.0 REQUIRED EQUIPMENT 

The following hardware and software should be utilized for locating and establishing GPS points in the 

field: 

 

2.1 GPS Hardware & Equipment 

- Hand-held GPS Unit capable of sub-meter accuracy.  This includes the docking cradle, a/c adapter, 

stylus, and USB cable for data transfer.  Two models, the GeoXH and GeoXT, are acceptable for use.  

The XH yields higher accuracy (in both real-time and post-processed) and should always be 

requested when highly precise data is required.    

 

- An external antenna will yield better satellite reception, especially in heavy tree canopy.  Associated 

accessories include a range pole and hardware clamp, for mounting the GPS unit to the pole. 

 

- Indelible marker. 

 

- Non-metallic pin flags for temporary marking of positions. 

 

2.2 GPS Software 

The following software is required to transfer data from the handheld GPS unit to a personal computer:   

 

- Trimble TerraSync version 2.6 or later (pre-loaded onto GPS unit from vendor) 

 

- Microsoft ActiveSync version 4.5 or later.  Download to personal computer from: 

 http://www.microsoft.com/windowsmobile/en-us/downloads/microsoft/activesync-download.mspx 

 

 Note:  Windows Vista and Windows 7 users should download Windows Mobile Device Center version 

6.1 or later from the following site, if it is not already loaded on the machine: 

 http://www.microsoft.com/windowsmobile/en-us/downloads/microsoft/device-center-download.mspx 

 

- Trimble Data Transfer Utility (freeware version 2.1 or later).  Download to personal computer from:  

 http://www.trimble.com/datatransfer.shtml 

 

3.0 START-UP PROCEDURES 

Prior to utilizing the GPS in the field, ensure the unit is fully charged.  The unit may come charged from 

the vendor, but an overnight charge is recommended prior to fieldwork. 

 

http://www.microsoft.com/windowsmobile/en-us/downloads/microsoft/activesync-download.mspx
http://www.trimble.com/datatransfer.shtml
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The Geo-series GPS units require a docking cradle for both charging and data transfer.  The Geo-series 

GPS unit is docked in the cradle by first inserting the far domed end in the top of the cradled, then gently 

seating the contact end into the latch.  The power charger is then connected to the cradle at the back end 

using the twist-lock connector.  Attach a USB cable as needed between the cradle (B end) and the 

laptop/PC (A end). 

 

It is recommended that the user also be familiar and check various Windows Mobile settings.  One critical 

setting is the Power Options.  The backlight should be set as needed to conserve power when not in use. 

 

3.1 Initial Start Up 

1) Power on the GPS unit by pushing the small green button located on the lower right front of the unit. 

 

2) Utilizing the stylus that came with the GPS unit, launch TerraSync from the Windows Operating 

System by tapping on the start icon located in the upper left hand corner of the screen and then tap 

on TerraSync from the drop-down list. 

 

3) If the unit does not default to the Setup screen, tap the Main Menu (uppermost left tab, just below the 

Windows icon) and select Setup. 

 

4) If the unit was previously shipped to the Pittsburgh office for setup, you can skip directly to Section 

4.0.  However, to confirm or change settings, continue on to Section 3.1. 

 

3.2 Confirm Setup Settings 

Use the Setup section to confirm the TerraSync software settings.  To open the Setup section, tap the 

Main Menu and select Setup.  (Note that if the unit was shipped from the Pittsburgh office, these settings 

should have been set for your specific project.  Feel free to contact Pittsburgh staff with any questions.) 

 

1)   Tap on the Coordinate System. 

 

2)   Verify the project specs are correct for your specific project by scrolling through the various 

settings.  Edit as needed and then tap OK; otherwise, tap Cancel to return to Setup Menu.  Note: 
It is always best to utilize the Cancel tab rather than the OK tab if no changes are made since 

configurations are easily changed by mistake. 

 

3)   Tap on the Units. 
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4)  Verify the user preferences are correct for your specific project by scrolling through the various 

settings.  Edit as needed and then tap OK; otherwise, tap Cancel to return to Setup Menu. 

 

5)   Tap Real-time Settings. 

 

6)   Verify the Real-time Settings are correct for your specific project by scrolling through the various 

settings.  Edit as needed and then tap OK; otherwise, tap Cancel to return to Setup Menu. 

 

7)   The GPS unit is now configured correctly for your specific project. 

 

3.3 Antenna Connection 

1) If a connection has been properly made with the internal antenna, a satellite icon along with the 

number of usable satellites will appear at the top of the screen next to the battery icon.  If no 

connection is made (e.g.: no satellite icon), tap on the GPS tab to connect antenna. 

2) At this point the GPS unit is ready to begin collecting data. 

 

3.4 Loading a Background file 

This section provides instructions on pulling in a pre-loaded background file.  These files are helpful in 

visualizing your current location. 

 

1) From the Main Menu select Map, then tap on Layers, select the background file from drop down 

list. 

 

2) Select the project-specific background file from the list of available files. 

 

3) Once the selected background file appears, the operator can manipulate the screen utilizing the 

+/- and <-/-> functions at the bottom of the screen. 

 

4) In operating mode, the operator’s location will show up on the background file as a floating “x”. 

 

4.0 FIELD DATA COLLECTION 

For MRP data collection activities, a new GPS file should be created every day and transferred nightly 

using the MRP website (see Section 9.0).  This is to insure the timely transfer of data, file organization in 

the database, and allow for next-day GIS mapping.  Also, individual GPS data files should be unique to a 
particular site or unit (typically a UXO number).  If multiple sites are visited in a single data, multiple files 

should be created.   
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4.1 Creating a Data File 

1) From the Main Menu select Data. 

 

2) From the Sub Menu (located below the Data tab) select New which will bring up the New Data File 

menu. 

 

3) An auto-generated filename appears and should be edited for your specific project.  The following 

naming convention should be followed as closely as possible:  IH-UXO4-01012010-TeamA, where 

“IH” is the installation abbreviation (Indian Head), “UXO04” is the site, and “01012010” is the data in 

MMDDYYYY format.  If multiple teams are being deployed across an individual site on the same day, 

it is important to specify the field team name at the end of the file name (“TeamA”).  If the integral 

keyboard does not appear, tap the small keyboard icon at the bottom of the screen. 

 

4) Select the data dictionary that will be used to collect features.  The data dictionary provides 

predefined fields and drop-down menus to facilitate data collection as it relates to specific MRP data 

types.  The MRP data dictionary is entitled “MRP Data Collection” and should appear in the data 

dictionary drop-down list.  This should have been pre-loaded into the GPS prior to use.  The data 

dictionary file is available on the MRP website under the “Reference” section.  

 

5) After entering the file name and selecting the data dictionary, tap Create to create the new file. 

 

6) Confirm antenna height if screen appears.  Antenna height is the height that the GPS unit will be held 

from the ground surface (Typically 3 to 4 feet) 

 

7) The Choose Feature screen appears. 

 

4.2 Collecting Features 

1) If not already open, the Collect Feature screen can be opened by tapping the Main Menu and 

selecting Data.  The Sub Menu should default to Collect. 

 

2) Do not begin the data logging process until you are at the specific location for which you 
intend to log the data. 

 

3) A known reference or two should be shot at the beginning and at the end of each day in which the 

GPS unit is being used.  This allows for greater accuracy during post-processing of the data. 
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4) Upon arriving at the specific location, select the proper feature type from the data dictionary list (MEP 

Object, Transect End Point, GPS QC Point, or General Point). 

 

5) Tap Create to begin data logging. 

 

6) As the GPS is collecting positions, enter the feature attributes, starting with the Item ID.  This field is 

required and will not allow the user to continue or save the position without entering a value.  Enter 

any additional notes or feature descriptions in the appropriate fields.   

 

7) Data logging can be confirmed by viewing the writing pencil icon in the upper part of the screen.  

Also, the logging counter will begin.  As a Rule of Thumb, accumulate a minimum of 20 readings on 

the counter, per point, as indicated by the logging counter before saving the GPS data. 

 

8) Once the counter has reached a minimum number of counts (i.e. 20), tap on OK to save the data 

point to the GPS unit.  Confirm the feature.  All data points are automatically saved within the GPS 

unit. 

 

9) Repeat steps 2 through 8, giving each data point a unique name or number. 

 

Note:  If the small satellite icon or the pencil icon is blinking, this is an indication the GPS unit is not 

collecting data.  A possible problem may be too few satellites.  While still in data collection mode, 

tap on Main Menu in upper left hand corner of the screen and select Status.  Skyplot will display 

as the default showing the number of available satellites.  To increase productivity (number of 

usable satellites) use the stylus to move the pointer on the productivity and precision line to the 

left.  This will decrease precision, but increase productivity.  The precision and productivity of the 

GPS unit can be adjusted as the number of usable satellites changes throughout the day. To 

determine if GPS is correctly recording data, see Section 5.2.  If the precision toggle is 

decreased, the user should frequently check the Skyplot display to restore the default values as 

soon as possible.    

 

4.3 Navigation 

This section provides instructions on navigating to saved data points in an existing file within the GPS 

unit. 

 

1) From the Main Menu select Map. 

2) Using the Select tool, pick the point on the map to where you want to navigate. 

3) The location you select will have a box placed around the point. 

4) From the Options menu, choose the Set Nav Target (aka set navigation target). 
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5) The location will now have double blue flags indicating this point is you navigation target. 

6) From the Main Menu select Navigation. 

7) The dial and data on this page will indicate what distance and direction you need to travel to 

reach the desired target. 

8) Follow the navigation guide until you reach the point you select. 

9) Repeat as needed for any map point by going back to Step 1. 

 

4.4 Data Quality Control 

Quality control checks should be performed each day of data collection and/or data navigation.  QC 

checks are important both to understand real-time accuracy while in the field, and also to provide control 

data needed during post-processing. 

 

1) Known survey benchmarks, surveyed monitoring wells, or other established and documented control 

points should be identified 

 

2) GPS equipment should be placed on known control points and positions recorded 

 

3) For data collection tasks - QC check data should be collected at least at the start and completion of 

the fieldwork for the day of data collection.  Additional occupation and collection of control point data 

should occur as possible during the work day, and should increase in frequency as the number of 

data points increase and the need for accurate data collection increases 

 

4)  For navigation tasks such as stake placement for planned sample locations, QC data checks should 

be done at least at the start and completion of the fieldwork for each day.  Known visible targets 

should be occupied and observed by the user, while the GPS satellite status and other user interface 

data is reviewed.  The user should assess whether the real-time accuracy settings on the GPS are 

within the tolerance of the observed visual reference points. 

 

4.5 Viewing Data or Entering Additional Data Points to the Current File 

1) To view the stored data points in the current file, tap on the Main Menu and select Map.  Stored data 

points for that particular file will appear.  Use the +/- and <-/-> icons in lower left hand corner of 

screen to zoom in/out and to manipulate current view. 

 

2) To return to data collection, tap on the Main Menu and select Data.  You are now ready to continue to 

collect additional data points. 
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4.6 Viewing Data or Entering Data Points from an Existing File 

1) To view data points from a previous file, tap on Main Menu and select Data, then select File Manager 

from the Sub Menu. 

 

2) Highlight the file you want to view and select Map from the Main Menu. 

 

3) To add data points to this file, tap on Main Menu and select Data.  Continue to collect additional data 

points. 

 

4.7 Shutting Down 

This section provides instruction for properly shutting down the GPS unit. 

 

1) When shutting down the GPS unit for the day, first click on the “X” in the upper right hand corner. 

2) You will be prompted to ensure you want to exit TerraSync.  Select Yes. 

3) Power off the GPS unit by pushing the small green button located on the bottom face of the unit. 

4) Place the GPS unit in its cradle to recharge the battery overnight.  Ensure the green charge light is 

visible on the charging cradle. 

 

5.0 DATA TRANSFER 

This section describes how data should be downloaded from the GPS units and uploaded to a central 

website for post-processing and integration into GIS datasets.  GPS data collected on a given day should 

be transferred that night for post-processing by GIS staff the next morning.  Once post-processed, the 

GPS data will be plotted on a map and be immediately provided to the project team for review.  Data 

upload, download, and review will be facilitated through a secure MRP website:  

http://www.ttnus.com/MRPRepository/ 

 

5.1 Load Data from the GPS Unit to Your Computer 

1) Install the Data Transfer and ActiveSync software installed on your PC (see section 2.2) 

 

2) Connect the GeoXH/XT to your PC via an A/B USB cable (blade end and square end type "HP 

printer" style) 

 

3) ActiveSync should auto-detect the connection and recognize the data collector 

 

4) Make sure the data file desired is CLOSED in TerraSync prior to transfer 
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5) Connect via ActiveSync as a guest (not a partnership) 

 

6) Run the Trimble Data Transfer Utility program on your PC 

 

7) Select "GIS Datalogger on Windows CE" or similar selection 

 

8) Hit the green connect icon to the right - the far right area should say "Connected to ...." if successful 

 

9) Select the "Receive" data tab (under device) 

 

10) Select "Data" from file types on the right 

 

11) Find the file(s) needed for data transfer. You can sort the data files by clicking on the date/time 

header 

 

12) Select or browse to a C-drive folder you can put this file for upload 

 

13) When the file appears on the list, hit the “Transfer All”.  Once complete, a packet of multiple data 

files will appear on your computer in the specified folder.  

 

5.2 Gain Access to MRP Website 

1) Confirm that your computer has internet access 

2) Click on the following link:  http://www.ttnus.com/MRPRepository/ 

3) To register for the website, click on the “Register here” link.  Enter your information and click 

“Submit.”  NOTE:  Requests for registration are sent to Ralph Basinski, Program Manager, for 

approval.  Please contact mark.maguire@tetratech.com if you experience any access issues. 

4) Enter your username (Tetra Tech email address) and password to log in.  

 

5.3 Upload GPS Data from Your Computer to the MRP Website 

1) From the main page, select “Upload” from the menu at left. 

 

2) Select the type of data you are uploading, typically “GPS Field Data”  

 

3) Select the appropriate Installation and Site.  Remember that GPS files should be unique for each site, 

even if multiple sites are visited in one day.  If collected data is not associated with a site, select 

“Other.” 

 

http://www.ttnus.com/MRPRepository/
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4) Select “browse” to navigate to the appropriate *.SSF file on your computer.  When you use the 

Trimble download utility to grab data from the GPS unit, multiple files will appear on your computer.  

You only need to the upload the *.SSF file. 

 

5) Populate the “Comments” field to describe the dataset and any other pertinent information.  This 

information will be provided to the GIS analyst who will be integrating the dataset, so be sure to be as 

descriptive as possible especially if there are any issues with the data.  (For example, if you were to 

sample 16 points and for some reason you believe only 15 were logged, it is helpful to share this 

information.) 

 

6) Select “Upload.”  Users will be notified if the files were uploaded successfully. 

 

5.4 Download Data from the MRP Website to Your Computer 

The download utility on the MRP website will serve different user types.  Field staff will use the utility to 

download GIS figures (in PDF format) and view the previous day(s) field data on aerial photographs, 

checking for any discrepancies or missing data elements.  Project Managers will also have the ability to 

download and view these figures, to visualize the data and track project progress.  This utility will also 

allow GIS Analysts to download the *.SSF files posted by field staff for post-processing and map plotting. 

 

To download GIS Figures: 

 

1) From the main page, select “Download” from the menu at left. 

 

2) Select an Installation and Site 

 

3) Users can view Figures for a particular date or by a range of dates, by selecting the ` appropriate 

options.  To search all dates, leave all of these fields as the default. 

 

4) Select “Search” 

 

5) A table will appear showing the files available for download.  Simply click on the link to the file and 

you will be prompted to save it to your computer.  

 

http://www.ttnus.com/MRPRepository/
mailto:mark.maguire@tetratech.com


APPENDIX D 
 

LABORATORY STANDARD OPERATING PROCEDURES 



Katahdin Analytical Serviced, Inc. and GPL Laboratories 
Laboratory SOPs 

MCRD Parris Island 
 

Document Title SOP Number Revision No. and 
Date 

Katahdin Analytical Serviced, Inc. 
Equipment Maintenance CA-101 Rev. 7 

07/2008 
Determination of Nitroaromatics and 
Nitroamines by HPLC Method 8330 

CA-402 Rev. 3 
07/2008 

Acid Digestion of Aqueous Samples by 
EPA Method 3010 for ICP Analysis of 
Total or Dissolved Metals 

CA-604 Rev. 4 
05/2009 

Acid Digestion of Solid Samples by 
USEAP Method 3050 for Metals 
Analysis by ICP-AES and GFAA 

CA-605 Rev. 3 
03/2008 

Trace Metals Analysis by ICP-AES 
Using USEPA Method 6010 

CA-608 Rev. 8 
02/2009 

pH Concentration Measurements In 
Soil Matrices - SW 846 Method 9045 

CA-709 Rev. 7 
08/2009 

Determination of Total Organic Carbon 
in Solids using the EPA Region II 
Lloyd Kahn Method 

CA-741 Rev. 2 
06/2008 

Sample Receipt and Internal Control SD-902 Rev. 8 
05/2009 

Sample Disposal SD-903 Rev. 4 
05/2009 

GPL Laboratories 
General Laboratory Mulit Incremental 
Sampling (MIS) Sub-Sampling 
Procedures 

G.22 Rev. 5 
01/2009 
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November 13, 2009 
 
Ms. Virginia Zusman 
GPL Laboratories, LLC. 
7210A Corporate Court 
Frederick, MD 21703 
 
 
Dear Ms. Virginia Zusman:  
 
Congratulations! This letter is to inform you that our accreditation review committee has 
made an affirmative vote to grant your organization accreditation to DoD ELAP QSM 
Version 4.1. We are now finalizing your certificate of accreditation and will have this 
available for your review shortly. A certificate number L09-110 has been assigned to this 
accreditation reflecting an issue date of November 13, 2009 and an expiration date of 
November 12, 2011.  
 
On behalf of the PJLA staff, I would like to commend you on your superior laboratory 
management system and demonstrated commitment to quality.  If we can be of any 
further assistance to you, please feel free to contact me directly. Thank you for selecting 
Perry Johnson Laboratory Accreditation, Inc. 
 
 
Sincerely,  
 

 
 
Tracy Szerszen 
President/Operations Manager 
Perry Johnson Laboratory Accreditation, Inc. 
26555 Evergreen Road, Suite 1325 
Southfield, MI 48076 
Ph-248-356-3545 
Fax-248-213-0737 
Email: tszerszen@pjlabs.com 
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