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ATTACHMENT H 

Closure Plan

 
This section is submitted in accordance with the requirements of 40 CFR 264.110 through 

264.115.  A post closure plan is not expected to be required since no contaminants will be left in 

place at closure. Permit Attachment H is a draft Closure Plan. If in the future, the Permittee 

decides to close the MTR, the permittee must submit a revised closure plan for ADEQ approval 

no later than ninety days prior to closure, and in accordance with the permit modification 

procedures of R18-8-270.A (40 CFR 270.41, 40 CFR 270.42 et seq.) The Permittee cannot 

commence with any of the steps (e.g., notification of closure) involved in final closure of facility 

without formal approval for its revised closure plan from ADEQ. 

 

This plan identifies all steps that will be necessary to close MCAS Yuma’s MTR at the end of its 

intended operating life.  The MCAS Yuma Environmental Department will maintain the closure 

plan record copy.  This plan will be updated by issuing either page changes or new copies, as 

appropriate, to all plan addressees. 

 

H.1 Closure Performance Standard  

 

This closure plan is designed to ensure that the MTR is a clean closure, in accordance with State 

and Federal regulations, without a requirement for post-closure monitoring (40 CFR 264.111(a)).  

Clean closure requires demonstration that any hazardous substances remaining onsite do not pose 

a threat to human health or the environment (40 CFR 264.111(b)), and that closure is conducted 

in accordance with applicable regulations (40 CFR 264.111 (c)).  This demonstration can be 

made by ensuring that onsite concentrations of hazardous substances are at or below regulatory 

health-based standards.  Background concentrations of metals in soil are also a consideration 

when performing constituent comparison analyses. 

 

H.2 Final Closure Activities  

 

Closure of the MTR is not currently planned.  However, should future circumstances or decisions 

require the operator to discontinue operations; the procedures for final closure described below 

will be followed.  Soil sampling will be conducted per the Sampling and Analysis Plan for the 

MTR (GCE 2013) (Exhibit H-1).  If no contaminants exceeding action levels are found to be 

present, the MTR will be graded over.  If contaminant concentrations in soils are found to exceed 

action levels (based on SRLs), further action will be taken upon consultation with ADEQ.  

 

H.2.1 Maximum Extent of Operations  

 

The type and maximum extent of operations is described in detail in Attachment C. 
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H.2.2 Maximum Inventory and Waste Removal  

 

The OD areas are used to treat listed hazardous waste (i.e., EPA Waste Code D003-Reactive).  

Current practices preclude the storage of any explosive waste material on the BMGR, and for 

safety reasons, this prohibition will continue to be enforced.   

 

Soil potentially impacted above action levels from historic treatment efforts, if encountered, will 

be addressed as residuals as described in the closure decontamination process (Attachment H). 

 

H.2.3 Closure Decontamination Procedures  

 

Following the final OD operations at the MTR, the facility will be closed.  Inventory disposal 

will not be of concern because the final volume of explosive ordnance would have been treated 

by detonation. 

 

The OD areas will be inspected for any unexploded ordnance, debris, ash, and staining.  Any 

unexploded ordnance would be subjected to additional detonation processes, until no identifiable 

material remained.  Soil sampling will be conducted per the Sampling and Analysis Plan for the 

MTR (GCE 2013) (Exhibit H-1).  If no contaminants exceeding action levels are found to be 

present, the MTR will be graded over.  If contaminant concentrations in soils are found to exceed 

action levels, further action will be taken upon consultation with ADEQ.   

 

Upon ADEQ-approved clean closure, no post-closure monitoring is required. 

 

H.2.4 Schedule for Closure  

 

The BMGR is an integral part of the defense system of the United States; it is not anticipated that 

final closure will occur.  However, a final closure date of 2064 (i.e., 50 years) has been 

estimated.  

 

Closure activities will begin no later than 30 days after final OD operations are conducted.  

Within 90 days after the receipt of the final volume of hazardous wastes to be treated, all waste 

must be removed from the site.  Closure must be completed within 180 days. 

 

Notification of intent to close must be sent to ADEQ 45 days before beginning final closure.  

Final closure will be supervised and certified by an independent registered professional engineer 

in Arizona.  Within 60 days of completion of closure activities, a certificate of closure will be 

submitted to ADEQ (40 CFR 264.115). 

 

H.2.5 Survey 

 

A professional land surveyor licensed in the State of Arizona will prepare and certify a survey of 

the MTR.  The purpose of the survey is to document sample locations and closure facilities, 

along with site boundaries and any other pertinent details.  All salient field locations (e.g., 

sample locations and treatment facilities) will be surveyed to a permanent USGS benchmark.  

All survey data will be included in the closure certification. 
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H.3 Notification of Closure and Notice to Local Land Authority 

 

The location of closed OD sites will be noted on MCAS Yuma real estate property records.  

Because of the clean closure, post-closure uses of the land are not restricted.  Notification will 

also be provided to appropriate State agencies. 

 

H.4 References 

 

GCE 2014.  Sampling and Analysis Plan for Closure of the Munitions Treatment Range, Marine 

Corps Air Station Yuma, Yuma, Arizona.  January 31. 

 



 

 

 

 

 

 

 

Exhibit H-1 

Sampling and Analysis Plan for Closure 
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1.1 EXECUTIVE SUMMARY 
 
This Sampling and Analysis Plan (SAP) describes the rationale, scope of work (SOW), 
procedures, and methodologies to be employed for the future closure of the MTR during 
collection and analysis of samples from:  active shotholes, pits of fragmentation and 
White Phosphorus detonation located at the Munitions Treatment Range (MTR) at 
Marine Corps Air Station (MCAS) Yuma. This SAP will be utilized for site closure 
sampling. 
 
The closure process will include pre-closure sampling and analysis and further 
investigation and/or remedial activities, if necessary.  The purpose of this SAP is to 
present a pre-closure sampling strategy, including a field sampling methodology and QA 
and quality control (QC) measures.  The objective of the sampling event is to 
characterize the environmental condition upon cessation of MTR open detonation 
activities and evaluate the need for further investigation and/or remediation prior to 
closure.  This will be accomplished through the collection of surface and subsurface soil 
and rinse water samples for the Class A and B and White Phosphorus detonation areas.  
All samples will be analyzed for the following: 
 

 Metals, EPA Methods 6010B and 7470; 
 Volatile organic compounds (VOCs), EPA Method 8260B; 
 Semivolatile organic compounds (SVOCs), EPA Method 8270C; 
 Explosives, EPA Method 8330; 
 White Phosphorus, EPA Method 7580; 
 Perchlorate, EPA Method 6850; and 



Sampling and Analysis Plan 
Closure Version: Draft 
Munitions Treatment Range July 2014 
Marine Corps Air Station- Yuma, Arizona  
DCN: GCE 5014-0000-0001  
 

 Page 3 of 93 
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Acronyms 

AA    Atomic Absorption 
ANSI/ASQ   American National Standards Institute/American Society for Quality 
ASTM   American Society for Standards and Materials 
CERCLA  Comprehensive Environmental Response, Compensation, and 

Liability Act of  1980 
CLP    Contract Laboratory Program 
COC    Chain of Custody 
CRDL   Contract-Required Detection Limit 
CSM   Conceptual Site Model 
CTO   Contract Task Order 
DoD    Department of Defense 
DCN   Document Control Number 
DQI    Data Quality Indicator 
DQO    Data Quality Objective 
EDD   Electronic Data Deliverable 
EPA    Environmental Protection Agency 
EWI   Environmental Work Instruction 
FCR   Field Change Request 
FSP   Field Sampling Plan  
GC    Gas Chromatograph 
GCE   Gutierrez Canales Engineering 
GC/MS   Gas Chromatograph/Mass Spectrometer 
GIS    Geographic Information System 
GPC    Gel Permeation Chromatography 
GPS    Global Positioning System 
ICP    Inductively Coupled Plasma 
IDQTF   Intergovernmental Data Quality Task Force 
LCS    Laboratory Control Sample 
LFB    Laboratory Fortified Blank 
LIMS    Laboratory Information Management Systems 
MARLAP   Multi-Agency Radiological Laboratory Analytical Protocols (Manual) 
MARSSIM   Multi-Agency Radiation Survey and Site Investigation Manual 
MCL    Maximum Contaminant Level 
MDL    Method Detection Limit 
MOU    Memorandum of Understanding 
MPC    Measurement Performance Criteria 
MQO    Measurement Quality Objectives 
MS/MSD   Matrix Spike/Matrix Spike Duplicate 
MSR    Management Systems Review 
NAVFAC SW  Naval Facilities Engineering Command Southwest Division 
NEDD   Navy Electronic Data Deliverable 
NEIC    National Enforcement Investigations Center 
NIST    National Institute of Standards and Technology 
NPDES   National Pollutant Discharge Elimination System 
NPL    National Priorities List 



Sampling and Analysis Plan 
Closure Version: Draft 
Munitions Treatment Range July 2014 
Marine Corps Air Station- Yuma, Arizona  
DCN: GCE 5014-0000-0001  
 

 Page 6 of 93 

PA/SI    Preliminary Assessment/Site Investigation 
PARCC  Precision, Accuracy, Representativeness, Completeness, and 

Comparability 
PDF    Portable Document Format 
PM   Project Manager 
PQOs   Project Quality Objectives 
PRP    Potentially Responsible Party 
PRQL   Project-Required Quantitation Limit 
PT  Proficiency Testing (previously known as performance evaluation 

(PE) sample) 
QA    Quality Assurance 
QAO   Quality Assurance Officer 
QAPP   Quality Assurance Project Plan 
QC    Quality Control 
QL    Quantitation Limit 
QMP    Quality Management Plan 
QS    Quality System 
QSM   Quality Systems Manual 
RCRA   Resource Conservation and Recovery Act 
RI    Remedial Investigation 
RPD    Relative Percent Difference 
RPM    Remedial Project Manager 
RSD    Relative Standard Deviation 
rSRL   Residential Soil Remediation Level 
RT    Retention Time 
SAP    Sampling and Analysis Plan 
SD    Standard Deviation 
SDG    Sample Delivery Group 
SOP    Standard Operating Procedure 
SQLs    Sample Quantitation Limits 
SRM    Standard Reference Material 
SVOA   Semivolatile Organic Analytes 
SVOC   Semivolatile Organic Compounds 
TCLP    Toxicity Characteristic Leaching Procedure 
TBD   To Be Determined 
TSA    Technical Systems Audit 
UFP    Uniform Federal Policy 
USACE   United States Army Corps of Engineers 
VOA    Volatile Organic Analytes 
VOC   Volatile Organic Compounds 
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2.0   SAP Worksheet #2 -- SAP Identifying Information 

Site Name/Number: Pre-Closure Soil Sampling of the Munitions Treatment Range 
     
Operable Unit:  MCAS Yuma 

Contractor Name:  Gutierrez Canales Engineering, P.C. 
Contract Number:  N62473-10-C-5014 

Contract Title:   N62473-10-C-5014 

2.1 Reference Documents 
 
This SAP was prepared in accordance with the requirements of the Uniform Federal Policy for 
Quality Assurance Plans (UFP-QAPP) (U.S. EPA 2005) and EPA Guidance for Quality 
Assurance Project Plans, EPA QA/G-5, QAMS (U.S. EPA 2002). EPA Introduction to 
Closure/Post-Closure (40 CRF Parts 264 through 265, Subpart G), September 2005. 
 
2.2 Regulatory Program 
  
This Project is conducted in accordance with the rules of the Federal Resource Conservation 
and Recovery Act (RCRA).  
 
2.3 Type of SAP 
 
This SAP is a project-specific SAP.   
 
2.4 Scoping Sessions 
 
Scoping Session       Date 
N/A  Refer to Worksheet #9 
   
   
   

2.5 Relevant SAP 
 
Title         Date     
N/A   
   
   

2.6 Project Stakeholders 
Marine Corps Air Station (MCAS) Yuma – Lead Agency/Permit Holder 
Department of Navy (DON) – Contract Execution and Management 
Arizona Department of Environmental Quality (ADEQ) - Lead Regulatory Agency 
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2.7 Lead Organization 
 
As a contract project manager, NAVFAC SW supports the lead agency by ensuring the 
collection of representative media samples, accurate analysis of samples, verification of data, 
and archival and reporting of data in accordance with this SAP (Worksheet #7). 
 
2.8 Omitted SAP Elements 

 No secondary data was used in the development of this SAP (Worksheet #13). 
 

 Independent data validation will be performed on laboratory results (Worksheet #36).  
 
2.9 Not Applicable SAP Worksheets 

SAP elements and required information that are not applicable to the project are noted below.  
Further explanation is provided in the previous section (Section 2.8) and in the appropriate SAP 
worksheet(s). 
 
UFP-QAPP 
Worksheet # 

Required Information Crosswalk to 
Related Information 

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

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

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

Data Needs tables) 
Project Scoping Session Participants Sheet 

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

11 Site-Specific Project Quality Objectives 
12 Measurement Performance Criteria Table 
13 Sources of Secondary Data and Information 

Secondary Data Criteria and Limitations Table 
Worksheet #2,  
Section 2.8

14 Summary of Project Tasks 
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UFP-QAPP 
Worksheet # 

Required Information Crosswalk to 
Related Information 

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

Requirements Table 
Sample Location Map(s) 

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

Sampling SOPs 
22 Field Equipment Calibration, Maintenance, Testing, 

and Inspection Table
Analytical Tasks 
23 Analytical SOPs 

Analytical SOP References Table 
24 Analytical Instrument Calibration Table 
25 Analytical Instrument and Equipment Maintenance, 

Testing, and Inspection Table
Sample Collection 
26 Sample Handling System, Documentation 

Collection, Tracking, Archiving and Disposal  
Sample Handling Flow Diagram 

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

Quality Control Samples 
28 QC Samples Table 

Screening/Confirmatory Analysis Decision Tree
Data Management Tasks 
29 Project Documents and Records Table 
30 Analytical Services Table 

Analytical  and Data Management SOPs 

C.  Assessment Oversight 
31 Planned Project Assessments Table 

Audit Checklists 
32 Assessment Findings and Corrective Action 

Responses Table  
33 QA Management Reports Table 
D. Data Review 
34 Verification (Step I) Process Table 
35 Validation (Steps IIa and IIb) Process Table 
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UFP-QAPP 
Worksheet # 

Required Information Crosswalk to 
Related Information 

36 Validation (Steps IIa and IIb) Summary Table Worksheet #2,  
Section 2.8 

37 Usability Assessment
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5.0  SAP Worksheet #5 -- Project Organizational Chart 
 
 
Lines of Authority    Lines of Communication 

NAVFAC SW  
RPM  

 

GCE 
Project Manager

GCE 
Site Safety and Health 

Officer 

GCE 
Program QAM 

MCAS Yuma 
Range Compliance & 

Inspection Division Director 
Acting Navy QAO 

ADEQ 
Program Manager 

Laboratory 
[EMAX Inc.] 

Validation
[LDC Inc.] 
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8.0      SAP Worksheet #8 -- Special Personnel Training Requirements Table 

 
Routine training, as specified in the Occupational Safety and Health Administration 
(OSHA) Hazardous Waste Operations and Emergency Response (HAZWOPER) 
training requirements (Title 29 CFR 1910.120) apply to those persons conducting field 
work.  The regulation states that all personnel involved in characterization or 
remediation of an uncontrolled hazardous waste site shall be required to have 40 hours 
of certified training and three days of supervised field experience.  In compliance with 
Title 29 CFR 1910.120, GCE’s Environmental Department protocol requires “general 
site workers,” those individuals performing field activities such as collecting media 
samples, to have completed the appropriate OSHA HAZWOPER training course.  
 
Personnel who are on site to perform occasional inspection and sampling activities are 
unlikely to experience exposure over the permissible exposure limit and published 
exposure limits.  They may be considered “workers on site only occasionally for a 
specific limited task.”  These workers must have 24 hours of training and one day of 
actual field experience.  Employees who have minimal (low risk) exposure or low 
probability of exposure to hazardous substances are covered by other OSHA standards, 
such as the Hazard Communication Standard, Title 29 CFR 1910.120. 
 
All GCE site workers will be 40-hour trained and will meet the minimum standard for 
supervised field experience.  In compliance with regulatory procedures related to 
training, at least one GCE supervisor having received the OSHA 8-hr Hazardous Waste 
Supervisor training will be on-site at all times.  All GCE employees have been trained in 
first aid and cardiopulmonary resuscitation (CPR).  At least one GCE employee, 
properly trained and certified in adult first aid and CPR, will be assigned and on-site at 
all times work is being performed.  
 
All soil monitoring activities are to be performed under the supervision of trained UXO. 
These qualified EOD personnel must meet the requirements listed in 40 CFR 260.10 for 
explosives/munitions emergency response: an individual trained in chemical or 
conventional munitions or explosives handling, transportation, render-safe procedures, 
or destruction techniques.  This requirement is met through basic NAVSchool EOD 
training.   
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9.0  SAP Worksheet #9 -- Project Scoping Session Participants Sheet 

 
Project Name:  

Munitions Treatment Range 
Project Manager: 

Eric Gardner 

Site Name: Marine Corps Air Station 
 
Site Location: Yuma, Arizona 
 

 
Date of Session:  November 6, 2013 
Scoping Session Purpose: Project Kick-Off Meeting 

Name Title Affiliation Phone # E-mail Address Project
Role

Frederick 
Daniel 

Director, Range 
Compliance & 

Inspection 
Division 

MCAS Yuma (928) 269-2809 frederick.daniel@usmc.mil Installation

Tom 
Sheffield 

Environmental 
Specialist MCAS Yuma (928) 269-2936 

 
thomas.sheffield@usmc.mil 

 
Installation

Andy 
Klakulak Project SSHO GCE (928) 388-8964 

 
aklakulak@neiaw.com 

 
SSHO 

Stacy 
Gutierrez Project QAM GCE (928) 920-4054 

 
stacyg@neiaw.com 

 
QAM 

Eric 
Gardner Project Manager GCE (928) 581-5425 

 
egardner@neiaw.com 

 
PM 

 
9.1 Action Items:  
GCE to prepare the following:

 APP / SSHP  

 SAP in accordance with UFP/NAVFAC standards 
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10.0 SAP Worksheet #10 -- Problem Definition 

This worksheet provides the first of seven steps of the DQO process as detailed by the 
U.S. EPA (U.S. EPA, 2006).  The process is used to determine the type, quantity, and 
quality of the data necessary to support decision-making regarding current site 
conditions and future site management decisions.   
 
Inherent in the development of DQOs is a systematic and logical approach intended to 
yield an efficient sampling design based on accepted levels of potential decision errors.  
A thorough understanding of the site’s physical setting and background is essential to 
the DQO process.  The following subsections provide a description of the physical 
setting and operations at the MCAS Yuma.   
 
10.1 Site Description and History 

MCAS Yuma is located in the City of Yuma in the southwestern corner of Arizona. The 
Barry M. Goldwater Range (BGR), a 2.8 million acre area, is divided into two segments; 
the eastern two-thirds is designated the Gila Bend segment (approximately 1.6 million 
acres) and the western third is designated the Yuma segment. The Yuma segment 
occupies approximately 760,000 acres and is operated by MCAS Yuma.  MCAS Yuma 
operates four sub ranges in the BGR: two manned ranges, an air-to-air gunnery range 
and an air combat maneuvering range.  These sub ranges haven been important MCAS 
Yuma facilities for training pilots in aerial and air-to-ground combat since 1941. 
 
The MTR, a 1000 meter square area located on the far western boundary of the Yuma 
segment of the BGR, is regulated under RCRA. The MTR facility is used to treat 
ordnance stockpiled at MCAS Yuma as well as ordnance and explosive end items from 
other military bases and bombing ranges, from local government-owned manufacturing 
facilities, and from local manufacturers under contract to the United States government 
located in Arizona and California.  
 
The MTR was formerly used for open burning and open detonation.  The two former 
open burn trenches were clean-closed in accordance with federal and State of Arizona 
regulations and requirements in October 1998.  The MTR is currently used for open 
detonation activities, including fragment, non-fragment, and white phosphorus 
detonation.  At present, there are two main detonation areas, including the Class A and 
B Detonation Area and the White Phosphorus Detonation Area.  Both detonation areas 
are located in the central portion of the MTR. 
 
10.2 Step 1- State the Problem 

The purpose of the investigation is to evaluate the potential for soil contamination due to 
munitions treatment at the MTR. 
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11.0 SAP Worksheet #11 - Project Quality Objectives/Systematic Planning 
Process Statements 

This worksheet presents Steps 2 through 7 of the DQO process as detailed by the U.S. 
EPA (U.S. EPA, 2006).  The process is a series of steps based on the scientific method 
designed to specify the type, quantity and quality of environmental data needed to 
support defensible decisions based on current conditions and proposed activities at an 
environmental site.   
 
The following subsections provide the primary study goal of the proposed work, the 
information inputs and analytical approach that will be used to achieve the study goals, 
as well as the performance criteria that will be used to assure that the data used to 
make decisions is of sufficient quality.   
 
11.1 Step 2 - Identify the Goals of the Study 
 
The goal of this study is the characterization of the soils at the Class A and B 
Detonation Area and White Phosphorus Detonation Area for contaminants of concern. 
 
11.2 Step 3 - Identify Information Inputs 

Information that will be used by MCAS Yuma to aid in the decision and closure process 
will be derived from the following: 
 

1. Analytical results from samples collected during this investigation. 
2. Corporate knowledge of historical operations at the MTR. 

 
11.3 Step 4 - Define the Boundaries of the Study 
 
Soil
 
Install up to five soil borings using direct push technology (DPT) to 10 feet below ground 
surface (bgs) in active shothole(s)/pit(s).  Collect up to 3 soil samples from each boring. 
Drill to a depth of up to 10 feet bgs in each boring and collect three soil samples from 
each boring from depths of approximately 0-1.5 feet bgs, 4.5-6 feet bgs and 8.5-10 feet 
bgs. 
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11.4 Step 5 - Develop the Analytical Approach/Identify Decision Rules 

Step 5 involves determination of theoretical “if… then …” decision rules that define how 
the decision-makers (MCAS Yuma) will choose among alternative actions.  This section 
provides an explanation of decision rules that will be applied to the investigation areas. 
The Decision Rules for this study are based upon a comparison of laboratory analytical 
results to residential soil remediation levels (rSRL) or groundwater protection levels 
(GPLs) established by ADEQ (see Worksheet 15).  All samples will be analyzed at a 
fixed base laboratory as follows: 
 
Analyte  EPA Analytical Method   Matrix     
Explosives  8330      Soil  
Metals   6010/7470     Soil 
VOCS   8260       Soil 
SVOCS  8270      Soil 
Perchlorate  6850      Soil 
White Phosphorus 7580      Soil 
 
The principal Decision Rules for this sampling event are: 
 
1) Are concentrations in the soil at the MTR above action levels? 
 

a) If the concentrations of hazardous substances in the active shotholes/pits, 
exceed the residential SRLs or GPLs, then MCAS Yuma will excavate and 
dispose of the contaminated soil and also take confirmatory samples to confirm 
that residual soil samples are below the action levels. 

 
b) If the concentrations of hazardous substances in soil sample in the active 

shotholes/pits do not exceed the residential SRLs or GPLs, then no further 
action will be necessary. 

  
11.5 Step 6 - Specify Performance or Acceptance Criteria 
 
Tolerable limits on decision errors, which are used to establish performance goals for 
the data collection design, are specified in this step.  Decision makers (MCAS Yuma) 
are interested in knowing the true value of the contaminant concentration.  Since 
analytical data can only estimate these values, decisions that are based on 
measurement data could be in error (decision error).  There are two reasons why the 
decision makers may not know the true value of the constituent concentration.  These 
are: 
 
1. Concentrations may vary over time and space.  Limited sampling may miss some 

features of this natural variation because it is usually impossible or impractical to 
measure every point of a population.  Sampling design error occurs when the 
sampling design is unable to capture the complete extent of natural variability 
that exists in the true state of the environment.   
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2. Analytical methods and instruments are never perfect; hence, a measurement 
can only estimate the true value of an environmental sample.  Measurement 
error refers to a combination of random and systematic errors that inevitably 
arise during the various steps to the measurement process. 

 
The combination of sampling design and measurement error is the total study error.  
Since it is impossible to eliminate total study error, basing decisions on sample 
concentration may lead to a decision error.  The probability of decision error is 
controlled by adopting a scientific approach in which the data are used to select 
between one condition (the null hypothesis) and another (the alternative hypothesis).  
The null hypothesis is presumed to be true (not rejected) in the absence of evidence to 
the contrary.  According to the primary questions (objective) stated in Step 5 above, the 
null and alternative hypotheses are as follows: 
 
Primary Question:  
 
Does the soil at the MTR contain concentrations exceeding project action levels? 
 
Null Hypothesis:  
 
Concentrations ARE NOT above project action levels in soil. 
 
Alternative Hypothesis 
 
Concentrations ARE above project action levels in the soil. 
 
Possible Decision Errors 

A false positive or “Type I” decision error refers to the type of error made when the null 
hypothesis is rejected when it is true; and a false negative or “Type II” decision error 
refers to the type of error made when the null hypothesis is not rejected when it is false. 
 
For this project, a Type I decision error would result in deciding hazardous residues are 
present at the site, when no contamination exists.  A Type II decision error would result 
in deciding that hazardous residues are NOT present, when they are actually present.  
A Type II decision error may cause harm to the environment and/or human health, 
whereas a Type I decision error may cause money to be spent when it is not required; 
therefore, a Type II error is less acceptable than a Type I error. 
 
GCE will present the analytical results of the sampling and analysis in an Annual
Report. The Annual Report will include: the project scope, the sampling results, 
comparison of data to project screening levels and conclusions and recommendations.   
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11.6 Step 7 - Develop the Detailed Plan for Obtaining Data 
 
This section describes the rationale for the sample locations, quantities, and the 
analytical methods proposed for this project. GCE will Install up to five soil borings using 
direct push technology (DPT) to 10 feet below ground surface (bgs) in active 
shothole(s)/pit(s). All samples will be analyzed for the following parameters: Explosives 
(EPA Method 8330), Metals (EPA Methods 6010/7471), VOCs (EPA Method 8260), 
SVOCs (EPA Method 8270), Perchlorate (EPA Method 6850) and White Phosphorus 
(EPA Method 7580). 
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14.0  SAP Worksheet #14 -- Summary of Project Tasks 

14.1 Sampling Tasks 
 
This project will consist of collection and analysis of 105 soil samples.  
 
The investigation will be completed using following approach: 

 
Soil

Install up to five soil borings using direct push technology (DPT) to 10 feet below ground 
surface (bgs) in up to seven (7) shothole(s)/pit(s).  If the number of shotholes exceeds 
seven (7) at the time of closure, seven (7) shotholes will be selected to provide maximum 
horizontal coverage of the detonation areas.  Collect up to 3 soil samples from each boring 
(up to 105 total samples). Drill to a depth of up to 10 feet bgs in each boring and collect 
three soil samples from each boring from depths of approximately 0-1.5 feet bgs, 4.5-6 feet 
bgs and 8.5-10 feet bgs. 
 
14.2 Analytical Tasks 
 
Soil samples collected from the MTR will be analyzed for: Explosives (EPA Method 8330), 
Metals (EPA Methods 6010/7471), VOCs (EPA Method 8260), SVOCs (EPA Method 
8270), Perchlorate (EPA Method 6850) and White Phosphorus (EPA Method 7580). 
 
14.3 Quality Control Tasks 

QA is an integrated system of activities in the area of quality planning, assessment, and 
improvement to provide the project with a measurable assurance that the established 
standards of quality are met.  QC checks, including both field and laboratory, are specific 
operational techniques and activities used to fulfill the QA requirements.  Worksheets #12 
and #28 summarize the collection frequencies for the various field and laboratory QC 
samples, respectively. 

14.3.1  Field Duplicate Samples 
 
Field duplicate/replicate samples will be collected at a rate of 10% of the total number of 
samples.  If fewer than 10 samples are collected, one duplicate sample will be collected.   
 
14.3.2  Equipment Rinsate Blanks 
 
Equipment rinsate blanks will be collected daily during sampling to ensure that non-
dedicated sampling devices have been decontaminated effectively.  Equipment rinsate 
blanks will consist of the rinse water used in the final step of the sampling equipment 
decontamination procedure.  Rinsate samples will be collected at a frequency of one per 
day during sampling events.  Rinsate samples may be collected more frequently if required 
to meet the project DQOs.   
 
14.3.3  Trip Blanks 

Trip blanks are hydrochloric acid (HCL)-preserved organic-free water prepared by the fixed 
based laboratory in 40-milliliter (mL) volatile organic analysis (VOA) vials that will be carried 
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into the field, stored with the sample, and returned to the laboratory for VOC analysis.  Trip 
blanks will be used to determine whether samples have been cross contaminated with 
TPH- purgeable and/or VOCs during sample collection and transportation.  Since trip 
blanks pertain only to TPH- purgeable and VOCs, the vial must be free of any headspace.  
Trip blanks will be provided in each cooler containing samples to be analyzed for VOCs 
analyzed for TPH and VOCs.  
 
14.3.4  Source Blanks (Field Blanks) 
 
Source blanks are collected to ensure that water used during decontamination is not a 
source of contamination.  Source blank samples will be collected at a frequency of one for 
each source of water used for equipment rinsate blanks (for the duration of the sampling).  
If the source for decontamination water changes, additional source blank samples will be 
collected.  To prepare source blanks, the sample containers will be filled with source water 
at the same time that it is used for decontamination.  The source water used for 
decontamination purposes will consist of commercially available deionized water. 
 
14.3.5  Temperature Blanks 
 
Temperature blank samples will accompany each cooler that contains samples with a 
temperature preservative requirement.  The temperature blank will be prepared either by 
the analytical laboratory or the field sampling crew by filling VOA vials with de-ionized (DI) 
water.  The temperature of the samples will be verified upon arrival at the analytical 
laboratory using the temperature blank.   
 
14.3.6  Laboratory Quality Control 

Laboratory QC is addressed through the analysis of laboratory QC samples, documented 
internal and external laboratory QC practices, and laboratory audits.  The types of 
laboratory QC samples will be project/chemical specific, but may include laboratory control 
samples, laboratory duplicates, matrix spikes (MSs) surrogate standards, internal 
standards, method blanks, and instrument blanks.  MSs, matrix spike duplicates (MDSs), 
and laboratory control samples (LCSs) are analyzed for every batch of up to 20 samples 
and serve as a measure of analytical accuracy.  Surrogate standards are added to all 
samples, blanks, MSs, MSDs, and LCSs which are analyzed for organic compounds in 
order to evaluate the method’s accuracy and to help determine matrix interferences.  
Definitions of each type of laboratory QC sample are listed in the following subsections.  
For laboratory measurements, if any of the QC checks are outside the acceptance criteria, 
corrective actions will be taken in accordance with the laboratory’s quality assurance 
program (LQAP) 
 
14.3.7  Laboratory Control Samples 

Laboratory control samples include blank spikes and blank spike duplicates.  Blank spike 
samples are designed to check the accuracy of the laboratory analytical procedures by 
measuring a known concentration of an analyte in the blank spike samples.  Blank spike 
duplicate samples are designed to check laboratory accuracy and precision of the 
analytical procedures by measuring a known concentration of an analyte in the blank spike 
duplicate sample.  Blank spike and blank spike duplicate samples are prepared by the 
laboratory using clean laboratory matrices spiked with the same spiking compounds used 
for matrix spikes at levels approximately 10 times greater than the method detection limit 
(MDL).  Laboratory control samples will be processed with each analytical batch consisting 
of 20 samples or less.   
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14.3.8  Laboratory Duplicates 

Laboratory duplicates are two aliquots of a sample taken from the same sample container 
under laboratory conditions and analyzed independently.  The analysis of laboratory 
duplicates allows the laboratory to measure the precision associated with laboratory 
procedures.  Laboratory duplicate samples will be processed with each analytical batch 
consisting of 20 samples or less.   
 
14.3.9  Matrix Spikes 

MS and MSD samples are designed to check the precision and accuracy of the analytical 
methods through the analysis of a field sample with a known amount of analyte added.  
Additional sample volume of MS and MSD samples is collected in the field in the same 
manner as field duplicate samples.  In the laboratory two portions of the sample are spiked 
with a standard solution of target analytes.  MS and MSD samples are analyzed for the 
same parameters as the field samples, and analytical results will be evaluated for precision 
and accuracy of the laboratory process and effects of the sample matrix.  A minimum of 
one MS/MSD will be analyzed each day that field samples are analyzed, at a rate of one 
per 20 field samples or one per batch, whichever is more frequent.   
 
14.3.10 Surrogate Standards 
 
Surrogates are chemical compounds with properties that mimic analytes of interest, but 
that are unlikely to be found in environmental samples.  Surrogates will be added to all field 
and QC samples and analyzed by gas chromatography (GC) or GC/mass spectroscopy to 
assess the recovery of the laboratory process, and to detect QC problems.  The 
concentration and type of surrogates used are based on the LQAP.   
 
14.3.11 Internal Standards 
 
Like the surrogate standard, an internal standard is a chemical compound, unlikely to be 
found in environmental samples, that is added as a reference compound for sample 
quantification.  Internal standard procedures are used for the analysis of volatile organics 
and extractable organics using GC/MS, and also can be used for other GC and high 
performance liquid chromatography (HPLC) analytical methods. The concentration and 
type of internal standards used will be based on the LQAP.   
 
14.3.12 Method Blanks 

Method blanks are designed to detect contamination of field samples that may occur in the 
laboratory. Method blanks verify that method interference caused by contaminants in 
solvents, reagents, glassware, and other sample processing hardware are known and 
minimized.  Method blanks are deionized water for aqueous samples.  A minimum of one 
method blank will be analyzed each day that field samples are analyzed at the rate of 1 per 
20 field samples.  A method blank must be analyzed daily. The concentration of the target 
compounds in the method blank sample must be less than five times the MDL.  If the blank 
is not under the specified limit, the source contamination is to be identified and correct 
actions taken.   
 
14.4  Equipment Decontamination 
 
Decontamination of non-disposable equipment will be performed to prevent the introduction 
of extraneous material into sample and to prevent cross-contamination between samples. 
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Decontamination procedures are discussed in detail in GCE-SOP 2-3, which is included in 
Appendix A.   
 
In general, decontamination of non –disposable sample equipment will be conducted using 
the following procedures: 
 

1. Fill three separate 5 gallon buckets with water.  Two of the buckets should be filled 
with potable water, and the third with deionized (DI) water.  

 
2. Mix the potable water in one of the buckets with a laboratory grade detergent, such 

as Alconox or Liquinox.   
 

3. Scrub the equipment with a brush, using the detergent/water solution. 
 

4. Rinse with potable water (2nd bucket) and rinse again with DI water (3rd bucket). 
 

5. Reassemble the equipment and place it in a clean area on plastic or aluminum foil.  
If aluminum foil is used, wrap the equipment with the dull side “in” (i.e. toward the 
equipment).   

 
6. Equipment rinsate samples will be collected from decontaminated equipment daily to 

provide a QC check on the decontamination procedure above.  At least one field 
blank (source water used in the decontamination procedure) will be collected in the 
beginning of the investigation and analyzed for all target compounds.   

 
14.5  Investigation Derived Waste Disposal  

Wastes that are anticipated to be generated during this sampling project may include 
decontamination water, and personal protective equipment.  These wastes will be 
containerized on site and stored temporarily in 55 gallon drums or other suitable containers 
for future disposal.  Drums will be labeled and stored in a secure facility on pallets with spill 
control as appropriate.   
 
Disposal of wastes will be determined based on the analytical results of the media in 
question.  Contaminated wastes will be transported to an authorized disposal facility, in 
accordance with local, state and federal regulations.   
 
14.6  Investigation Derived Waste Disposal Data Management 
 
All field observations and laboratory results will be linked to a unique sample location 
through the use of the sample labeling procedures described in Worksheet #27.  Field 
observations and measurement data will be recorded on the field forms and in a field 
notebook to provide a permanent record of field activities.  All data that are hand-entered 
will be subjected to a review of a second person to minimize data entry errors.  A check for 
completeness of field records (logbooks, field forms, databases, electronic spreadsheets) 
will ensure that all requirements for field activities have been fulfilled, complete records 
exist for each activity, and the procedures specified in this SAP have been implemented.  
Field documentation will ensure sample integrity and provide sufficient technical 
information to recreate each field event.  
 
Hard copies of the data reports received from the laboratories will be filed chronologically 
and will be stored separately from the electronic files.  Hard copies of data signed by a 
representative of the analytical laboratory will be compared to any electronic versions of the 
data to confirm that the conversion process has not modified the reported results.  Any 
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additional reporting formats will be completed and electronic and hard copies will be stored 
in different locations at GCE facilities.   
 
Following the data review process, GCE will enter the sample results into an electronic 
database.  Data will be compiled with spatial and temporal qualifiers (location ID and 
sample date) so that it will be possible to rapidly plot or review changes in the 
concentration of target analytes at each sampling point over time.  
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15.0  SAP Worksheet #15 -- Reference Limits and Evaluation Table
 

15.1 -- Reference Limits and Evaluation Table (6020A Soil) 

 
Analyte CAS

Number 
Project

Action Limit
(mg/kg) 

Project
Action Limit 
Reference1

Project
Quantization 

Limit Goal 
(mg/kg) 

Laboratory-specific 

RL 
(mg/kg) 

MDL 
(mg/kg) 

Arsenic 7440-38-2 10 rSRLs 1 0.5 0.1 

Barium 7440-39-3 15,000 rSRLs 1 0.5 0.1 

Cadmium 7440-43-9 39 rSRLs 1 0.5 0.1 

Chromium 7440-47-3 120,000 rSRLs 1 0.5 0.1 

Lead 7439-92-1 400 rSRLs 1 0.5 0.1 

Mercury 7439-97-6 23 rSRLs 1 0.1 0.02 

Selenium 7782-49-2 390 rSRLs 1 0.5 0.1 

Silver 7440-22-4 390 rSRLs 1 0.5 0.1 
Note: 
1 – Residential Soil Remediation Level (rSRLs), Arizona Department of Environmental Quality 

15.2 – Reference Limits and Evaluation Table (8330 Soil) 

 
Analyte CAS

Number 
Project

Action Limit
(ug/kg) 

Project
Action Limit 
Reference1

Project
Quantitation 
Limit Goal 

(ug/Kg) 

Laboratory-specific 

QLs 
(ug/Kg) 

MDLs
(ug/Kg) 

HMX 2691-41-0 3100000 rSRLs 400 400 100 

RDX 121-82-4 500 rSRLs 400 400 100 

1,3,5-TNB 99-35-4  1800000 rSRLs  400 400 100 

1,3-DNB 99-65-0  6100  rSRLs  400 400 100 

2,4-DNT 121-14-2  1200000 rSRLs  400 400 100 

2,6-DNT 606-20-2  61000 rSRLs  400 400 100 

2,4,6-TNT 118-96-7  18000 rSRLs  400 400 100 

2-AM-4,6-DNT 35572-78-2  NA NA  400 400 100 

2-Nitrotoluene 88-72-2  NA NA  400 400 100 

3-Nitrotoluene 99-08-1  NA NA  400 400 100 

4-AM-2,6-DNT 19406-51-0  NA NA  400 400 100 

4-Nitrotoluene 99-99-0  NA NA  400 400 100 

Tetryl 479-45-8  NA NA  400 400 100 

Nitrobenzene 98-95-3 20000  rSRLs  400 400 100 
Note: 
1 – Residential Soil Remediation Level (rSRLs), Arizona Department of Environmental Quality 
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15.3 – Reference Limits and Evaluation Table (8260 Soil) 

 
Analyte CAS

Number 
Project

Action Limit 
(ug/kg) 

Project
Action 
Limit

Reference

Project
Quantitation 
Limit Goal 

(ug/kg) 

Laboratory-specific 

QLs 
(ug/Kg) 

LODs 
(ug/Kg) 

Acetone 67-64-1 14000000 rSRL 10 10 5 

Benzene 71-43-2 650 rSRL 5 5 1 

Bromobenzene 108-86-1 28000 rSRL 5 5 1 

Bromochloromethane 74-97-5 NE NA 5 5 1 

Bromodichloromethane 75-27-4 830 rSRL 5 5 1 

Bromoform 75-25-2 69000 rSRL 5 5 2 

Bromomethane 74-83-9 3900 rSRL 10 10 2 

2-Butanone (MEK) 78-93-3 23000000 rSRL 10 10 5 

n-Butylbenzene 104-51-8 240000 rSRL 5 5 1 

sec-Butylbenzene 135-98-8 220000 rSRL 5 5 1 

tert-Butylbenzene 98-06-6 390000 rSRL 5 5 1 

Carbon disulfide 75-15-0 360000 rSRL 5 5 1 

Carbon tetrachloride 56-23-5 250 rSRL 5 5 1 

Chlorobenzene 108-90-7 150000 rSRL 5 5 1 

Chloroethane 75-00-3 3000 rSRL 5 5 2 

Chloroform 67-66-3 940 rSRL 5 5 1 

Chloromethane 74-87-3 48000 rSRL 5 5 2 

2-Chlorotoluene 95-49-8 NE NA 5 5 1 

4-Chlorotoluene 106-43-4 NE NA 5 5 1 

Dibromochloromethane 124-48-1 1100 rSRL 5 5 1 
1,2-Dibromo-3-
chloropropane 96-12-8 530 rSRL 5 5 2 

1,2-Dibromoethane 106-93-4 29 rSRL 5 5 1 

Dibromomethane 74-95-3 NE NA 5 5 1 

1,1-Dichloroethane 75-34-3 510000 rSRL 5 5 1 

1,2-Dichloroethane 107-06-2 280 rSRL 5 5 1 

1,2-Dichlorobenzene 95-50-1 600000 rSRL 5 5 1 

1,3-Dichlorobenzene 541-73-1 530000 rSRL 5 5 1 

1,4-Dichlorobenzene 106-46-7 3500 rSRL 5 5 1 

Dichlorodifluoromethane 75-71-8 94000 rSRL 5 5 2 

1,1-Dichloroethene 75-35-4 NE NA 5 5 1 

cis-1,2-Dichloroethene 156-59-2 NE NA 5 5 1 
trans-1,2-

Dichloroethene 156-60-5 NE NA 5 5 1 
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Analyte CAS

Number 
Project

Action Limit 
(ug/kg) 

Project
Action 
Limit

Reference

Project
Quantitation 
Limit Goal 

(ug/kg) 

Laboratory-specific 

QLs 
(ug/Kg) 

LODs 
(ug/Kg) 

1,1-Dichloropropene 563-58-6 NE NA 5 5 1 

1,2-Dichloropropane 78-87-5 NE NA 5 5 1 

1,3-Dichloropropane 142-28-9 NE NA 5 5 1 

2,2-Dichloropropane 594-20-7 NE NA 5 5 2 

cis-1,3-Dichloropropene 10061-01-
5 NE NA 5 5 1 

trans-1,3-
Dichloropropene 

10061-02-
6 NE NA 5 5 1 

Ethylbenzene 100-41-4 400000 rSRL 5 5 1 

2-Hexanone (MBK) 591-78-6 NE NA 10 10 5 

Hexachlorobutadiene 87-68-3 7000 rSRL 5 5 2 

Isopropylbenzene 98-82-8 92000 rSRL 5 5 2 

p-Isopropyltoluene 99-87-6 NE NA 5 5 1 

Methylene Chloride 75-09-2 9300 rSRL 10 10 2 
4-Methyl-2-pentanone 

(MIBK) 108-10-1 5300000 rSRL 10 10 5 

tert-Butyl methyl ether 1634-04-4 32000 rSRL 5 5 1 

Naphthalene 91-20-3 56000 rSRL 10 10 2 

n-Propylbenzene 103-65-1 240000 rSRL 5 5 1 

Styrene 100-42-5 1500000 rSRL 5 5 1 
1,1,1,2-

Tetrachloroethane 630-20-6 3200 rSRL 5 5 1 

1,1,2,2-
Tetrachloroethane 79-34-5 420 rSRL 5 5 1 

Tetrachloroethene 127-18-4 NE NA 5 5 1 

Toluene 108-88-3 650000 rSRL 5 5 1 

1,1,1-Trichloroethane 71-55-6 1200000 rSRL 5 5 1 

1,1,2-Trichloroethane 79-00-5 740 rSRL 5 5 1 

1,2,3-Trichlorobenzene 87-61-6 NE NA 5 5 2 

1,2,4-Trichlorobenzene 120-82-1 62000 rSRL 5 5 2 

Trichloroethene 79-01-6 NE NA 5 5 1 

Trichlorofluoromethane 75-69-4 390000 rSRL 5 5 2 

1,2,3-Trichloropropane 96-18-4 5 rSRL 5 5 2 

1,2,4-Trimethylbenzene 95-63-6 52000 rSRL 5 5 2 

1,3,5-Trimethylbenzene 108-67-8 21000 rSRL 5 5 2 

Vinyl Chloride 75-01-4 85 rSRL 5 5 2 

m-Xylene & p-xylene 136777-
61-2 NE NA 10 10 2 
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Analyte CAS

Number 
Project

Action Limit 
(ug/kg) 

Project
Action 
Limit

Reference

Project
Quantitation 
Limit Goal 

(ug/kg) 

Laboratory-specific 

QLs 
(ug/Kg) 

LODs 
(ug/Kg) 

o-Xylene 
 95-47-6 NE NA 5 5 1 

Note: 
1 – Residential Soil Remediation Level (rSRLs), Arizona Department of Environmental Quality 

15.4 – Reference Limits and Evaluation Table (8270 Soil) 

 
Analyte CAS

Number 
Project

Action Limit 
(ug/kg) 

Project
Action 
Limit

Reference

Project
Quantitation 
Limit Goal 

(ug/kg) 

Laboratory-specific 

QLs 
(ug/Kg) 

LODs 
(ug/Kg) 

Acenaphthene 83-32-9 3700000 rSRL 333 333 167 

Acenaphthylene 208-96-8 NE NA 333 333 167 

Anthracene 120-12-7 22000000 rSRL 333 333 167 

Azobenzene 103-33-3 5000 SRL 333 333 167 

Benzo(a)anthracene 56-55-3 690 rSRL 333 333 167 

benzo(a)pyrene 50-32-8 69 rSRL 333 333 167 

Benzo(b)fluoranthene 205-99-2 690 rSRL 333 333 167 

Benzo(g,h,i)perylene 191-24-2 NE NA 333 333 167 

Benzo(k)fluoranthene 207-08-9 6900 rSRL 333 333 167 

Benzyl Alcohol 100-51-6 18000000 SRL 333 333 167 
bis(2-

chloroethoxy)methane 111-91-1 NE NA 333 333 167 

bis(2-chloroethyl)ether 111-44-4 230 rSRL 333 333 167 
bis(2-

chloroisopropyl)ether 108-60-1 790000 rSRL 333 333 167 

bis(2-
Ethylhexyl)phthalate 117-81-7 39000 rSRL 333 333 167 

4-Bromophenyl-
phenylether 101-55-3 NE NA 333 333 167 

Butylbenzylphthalate 85-68-7 NE NA 333 333 167 

Carbazole 86-74-8 27000 rSRL 333 333 167 
4-Chloro-3-

methylphenol 59-50-7 NE NA 333 333 167 

4-Chloroaniline 106-47-8 240000 rSRL 333 333 167 

2-Chloronaphthalene 91-58-7 NE NA 333 333 167 

2-Chlorophenol 95-57-8 63000 rSRL 333 333 167 
4-Chlorophenyl-

phenylether 7005-72-3 NE NA 333 333 167 

Chrysene 218-01-9 68000 rSRL 333 333 167 

Dibenzo(a,h)anthracene 53-70-3 NE NA 333 333 167 



Sampling and Analysis Plan 
Closure Version: Draft 
Munitions Treatment Range July 2014 
Marine Corps Air Station- Yuma, Arizona  
DCN: GCE 5014-0000-0001  
 

 Page 34 of 93 

 
Analyte CAS

Number 
Project

Action Limit 
(ug/kg) 

Project
Action 
Limit

Reference

Project
Quantitation 
Limit Goal 

(ug/kg) 

Laboratory-specific 

QLs 
(ug/Kg) 

LODs 
(ug/Kg) 

Dibenzofuran 132-64-9 140000 rSRL 333 333 167 

1,2-Dichlorobenzene 95-50-1 600000 rSRL 333 333 167 

1,3-Dichlorobenzene 541-73-1 530000 rSRL 333 333 167 

1,4-Dichlorobenzene 106-46-7 3500 rSRL 333 333 167 

3,3'-Dichlorobenzidine 91-94-1 1200 rSRL 333 333 167 

2,4-Dichlorophenol 120-83-2 180000 rSRL 333 333 167 

Diethylphthalate 84-66-2 NE NA 333 333 167 

2,4-Dimethylphenol 105-67-9 1200000 rSRL 333 333 167 

Dimethylphthalate 131-11-3 NE NA 333 333 167 

Di-n-butylphthalate 84-74-2 NE NA 333 333 167 
4,6-Dinitro-2-
methylphenol 534-52-1 NE NA 667 667 167 

2,4-Dinitrophenol 51-28-5 120000 rSRL 667 667 167 

2,4-Dinitrotoluene 121-14-2 120000 rSRL 333 333 167 

2,6-Dinitrotoluene 606-20-2 61000 rSRL 333 333 167 

Di-n-octylphthalate 117-84-0 2400000 rSRL 333 333 167 

Fluoranthene 206-44-0 2300000 rSRL 333 333 167 

Fluorene 86-73-7 2700000 rSRL 333 333 167 

Hexachlorobenzene 118-74-1 340 rSRL 333 333 167 

Hexachlorobutadiene 87-68-3 7000 rSRL 333 333 167 

Hexachloroethane 67-72-1 39000 rSRL 333 333 167 

Indeno(1,2,3-cd)pyrene 193-39-5 690 rSRL 333 333 167 

Isophorone 78-59-1 580000 rSRL 333 333 167 

2-Methylnaphthalene 91-57-6 NE NA 333 333 167 

2-Methylphenol 95-48-7 3100000 rSRL 333 333 167 

4-Methylphenol 106-44-5 3100000 rSRL 333 333 167 

Naphthalene 91-20-3 56000 rSRL 333 333 167 

2-Nitroaniline 88-74-4 180000 rSRL 333 333 167 

3-Nitroaniline 99-09-2 18000 rSRL 333 333 167 

4-Nitroaniline 100-01-6 26000 rSRL 333 333 167 

Nitrobenzene 98-95-3 20000 rSRL 333 333 167 

2-Nitrophenol 88-75-5 NE NA 333 333 167 

4-Nitrophenol 100-02-7 NE NA 667 667 167 

n-Nitrosodimethylamine 62-75-9 NE NA 333 333 167 
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Analyte CAS

Number 
Project

Action Limit 
(ug/kg) 

Project
Action 
Limit

Reference

Project
Quantitation 
Limit Goal 

(ug/kg) 

Laboratory-specific 

QLs 
(ug/Kg) 

LODs 
(ug/Kg) 

n-Nitroso-di-n-
propylamine 621-64-7 NE NA 333 333 167 

n-Nitrosodiphenylamine 86-30-6 NE NA 333 333 167 

Pentachlorophenol 87-86-5 3200 rSRL 667 667 167 

Phenanthrene 85-01-8 NE NA 333 333 167 

Phenol 108-95-2 18000000 rSRL 333 333 167 

Pyrene 129-00-0 2300000 rSRL 333 333 167 

1,2,4-Trichlorobenzene 120-82-1 62000 rSRL 333 333 167 

2,4,5-Trichlorophenol 95-95-4 6100000 rSRL 333 333 167 

2,4,6-Trichlorophenol 88-06-2 6100 rSRL 333 333 167 
Note: 
1 – Residential Soil Remediation Level (rSRLs), Arizona Department of Environmental Quality 

15.5 - Reference Limits and Evaluation Table (White 7580 Phosphorus Soil) 

 
Analyte CAS

Number 
Project

Action Limit
(ug/kg) 

Project
Action Limit 
Reference1

Project
Quantitation 
Limit Goal 

(ug/Kg) 

Laboratory-specific 

QLs 
(ug/Kg) 

MDLs
(ug/Kg) 

White Phosphorus 7723-14-
0W 34 rSRL 1 1 0.2379 

Note: 
1 – Residential Soil Remediation Level (rSRLs), Arizona Department of Environmental Quality 

15.6 - Reference Limits and Evaluation Table (Perchlorate 6850 Soil) 

 
Analyte CAS

Number 
Project

Action Limit
(ug/kg) 

Project
Action Limit 
Reference1

Project
Quantitation 
Limit Goal 

(ug/Kg) 

Laboratory-specific 

QLs 
(ug/Kg) 

MDLs
(ug/Kg) 

Perchlorate 14797-73-0 100 rSRL 4 4 1 
Note: 
1 – Residential Soil Remediation Level (rSRLs), Arizona Department of Environmental Quality 
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16.0 SAP Worksheet #16 -- Project Schedule / Timeline Table
 
Date Milestone Deliverable 

November 5, 2013 Kick-off Meeting Attendance

January 18, 2014 Draft APP and SSHP Draft plans submitted to 
NAVFAC RPM and MCAS 

January 18, 2014 Draft Work Plan and SAP Draft plans submitted to ADEQ 
NAVFAC RPM and MCAS 

February 28, 2014 Final APP and SSHP 
Final draft plans submitted to 
ADEQ  NAVFAC RPM and 
MCAS

February 28, 2014 Final Work Plan and SAP Final plans submitted to 
NAVFAC RPM and MCAS 

February 20, 2014 Well Installation Field crew on site 

TBD Soil Sampling Field sampling crew on site 
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17.0 SAP Worksheet #17 -- Sampling Design and Rationale 
 
The goal of this study is to evaluate the potential soil contamination to determine if 
concentrations pose a risk to human health.  This goal will be accomplished through 
sampling and analysis of soil samples.  Specifically, 105 soil samples will be collected to 
characterize the pre-closure conditions at the MTR.  All samples will be analyzed for: 
Explosives (EPA Method 8330), Metals (EPA Methods 6010/7471), VOCs (EPA Method 
8260), SVOCs (EPA Method 8270), Perchlorate (EPA Method 6850) and White 
Phosphorus (EPA Method 7580). 
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27.0 SAP Worksheet #27 – Sample Custody Requirements Table  

27.1 Sample Identification 
 

To provide a method of tracking each sample through collection, analysis, data review, and 
data reduction, a sample identification system has been established for sampling activities 
at MCAS Yuma.  The sample identification system is designed to be compatible with the 
NEDD standard.  Sample number identification will be assigned in the field according to the 
following sample identification system: 
 
 A ten-character or less designation of the month year and location 
 A two-character designation for the sample type 
 A one-character designation for sample number 
 A three-character designation of the depth interval. 
 A two-character designation for consecutive samples from the same location  
 A one-character designation for primary (1) or duplicate (3) sample.   

 
An example of the numbering system is: 
 
   1113MTR- FG1- 0.0- 01- 1 
 
(FG-Fragmentation Detonation Area, WP-White Phosphorus Detonation Area) Sample /Number (1)- Depth(0.0’)- First 
Sample Collected (01)- Primary Sample (1) [3=duplicate] 
 
Field QC samples subjected to chemical analysis, such as equipment rinsate blanks, field 
blanks, and trip blanks will also be named this way; sequentially numbered as collected in 
the field with site characterization samples.  Field QC samples will be submitted to the 
laboratory under blind identification.  Field QC samples will not be identified as QC samples 
in the sample name or on the COC.   
 
In the following hypothetical example, the first samples collected at the site are from 
fragmentation detonation area FG.  
 A soil sample is collected. 
 A duplicate soil sample is collected. 
 Following the sampling, a field blank is collected. 

 
In accordance with the protocol described above; the samples would be named as follows: 
 
The soil sample would be named    1213MTR-FG1-0.0-01-1 
The duplicate sample would be named  1213MTR-FG1-0.0-01-3 
The field blank would be named    1213MTR-FG1-0.0-02-1 
 
Temperature blanks will be labeled as temperature blanks.  Temperature blanks are not 
subject to chemical analysis. 
 
Cross-reference information regarding the Station ID, the assigned sample identification 
number, and whether the sample is a field quality control sample, will be documented in the 
field logbook.  These logbooks will be maintained in the project file.  
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27.2 Sample Custody 
 
All samples will be recorded on COC forms using the sample ID described above.  COCs 
will be completed using waterproof ink and in a manner to ensure entries are legible.  Any 
errors made by the individual completing the COC shall be crossed out with a single line, 
initialed, and dated.  The COC serves as the legal documentation of the sample custody 
since it records the transfer of the samples from field personnel to the laboratory to ensure 
that no tampering occurs. 
 
The COC form will be signed by the individual responsible for custody of the sample 
containers, and the original will accompany the samples to the laboratory.  One copy of the 
COC form will be kept by the project manager and/or the quality assurance manager and 
included in the project files.  Information to be recorded on the COC form should include: 
 

 Immediately after sample collection, a sample label will be completed with indelible 
ink and affixed to each sample container.  Each sample will be placed in a re-
sealable plastic bag to keep the sample container and label dry.

 Samples accumulated before transfer to the laboratory will be stored in an ice-filled 
chest and properly protected from breakage.

 A designated sample cooler will be filled with sample containers and properly 
protected from breakage.  Sufficient packing material will be used to prevent sample 
containers from making contact during shipment.  Enough wet ice will be added 
(double-bagged in re-sealable plastic bags) to maintain sample temperature 
requirements (4 ± 2°C).  Field samples and ice will be collectively bagged in plastic 
trash bags, taped shut, and placed in the shipping container, to avoid water leakage.  
If the shipping container used is equipped with a drain plug, the plug will be taped 
shut both inside and outside to further ensure that there is no water leakage.

 The COC form will be completed and signed by GCE’s field personnel and courier (if 
other than the sampler) for the samples transported to the laboratory.  The COC will 
be placed in a re-sealable plastic bag, and taped to the inside of the container lid.

 The shipping container will be closed and taped shut with strapping tape (filament 
type) completely around at both ends.

 Since the samples are to be delivered to the laboratory using a commercial 
shipment courier service, custody seals will be used on each container to provide 
tampering detection.  The signed and dated custody seals will be placed on the front 
right and back left of the shipping container, and will be covered with wide, clear 
tape.

 
International Air Transportation Association regulations will be adhered to when shipping 
samples by air courier services.  The package must be scheduled for priority overnight 
service to ensure that the temperature preservative requirement is not exceeded.  Saturday 
deliveries will be coordinated with the laboratory. 
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27.3 Laboratory Receipt and Custody 
 
The laboratory will designate a sample custodian.  Upon receipt, this individual is 
responsible for inspecting the sample shipment, recording the temperature of the 
temperature blank (if applicable) and verifying the correctness of the COC records.  The 
sample custodian will accept the samples by signing the COC form and noting the 
condition of the samples in the space provided on the COC form and on the Sample 
Receipt form.  In case of breakage or discrepancies between the COC form, sample 
identification numbers, or requested analysis, the sample custodian will notify the GCE 
QAM as soon as possible.  All discrepancies associated with COC forms or sample 
breakage will be relayed to GCE’s QAM within 24-hours so corrective action can be 
implemented appropriately.  The COC is generally considered to be a legal document and 
thus will be filled out legibly and as error free as possible. 
 
Samples received by the laboratory will be entered into a sample management system, 
which must include: 

 Laboratory sample number
 Field sample designation
 Analytical batch numbers
 List of analyses requested for each sample container.

 
Immediately after receipt, the samples will be stored in an appropriate secure storage area.  
The laboratory will maintain custody of the samples as required by the contract or until 
further notification by the GCE PM or QAM.  The analytical laboratory will maintain written 
records showing the chronology of sample handling during the analysis process by various 
individuals at the laboratory. 
 
27.4 Field Document and Records 
 
A project-specific field logbook will be used to provide daily records of significant events, 
observations, and measurements during field investigation.  The field logbook also will be 
used to document all sampling activities.  The logbooks will be kept in the possession of 
the field team leader during the on-site work and all members of the field team will have 
access to the logbook.  The logbook will be maintained as a permanent record.  Any errors 
found in the logbook will be verified, crossed-through, and initialed by the person 
discovering the error. 
 
The field logbook is intended to provide sufficient data and observations to reconstruct 
events that occurred during field activities.  The field logbook should be permanently bound 
and pre-paginated; the use of designated forms should be used whenever possible to 
ensure that field records are complete.  The following items are examples of information 
that may be included in the field logbook: 
 

 Name, date, and time of entry 
 Names and responsibilities of field crew members 
 Names and titles of any site visitors 
 Descriptions of field procedures, and problems encountered 
 Number and amount of samples taken at each location 
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 Details of sampling location, including sampling coordinates 
 Sample identification numbers of all samples collected 
 Date and time of collection 
 Sample collector 
 Sample collection method 
 Decontamination procedures 
 Field instrument calibration and maintenance 
 Field measurements (e.g., organic vapor) and general observations. 
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37.0  SAP Worksheet #37 -- Usability Assessment 
 
This section describes the QA/QC activities that occur after the data collection phase of the 
project has been completed to ensure that data conforms to the specified criteria and thus 
are useful for their intended purpose. 
 
37.1 Usability Assessment Objectives 

The data quality is a function of the sampling plan rationale and the procedures used to 
collect the samples, as well as the analytical methods and instrumentation used.  As 
discussed in the following sections, data collected during this investigation will be evaluated 
for usability with respect to precision, accuracy, representativeness, completeness, 
comparability and sensitivity to determine whether the project DQOs have been met.  All 
validated data collected for this investigation will be identified and included in a data 
usability assessment.  The data usability assessment will be completed by GCE personnel 
under the oversight of Andy Klakulak, the GCE Project Manager.  Mr. Klakulak also will be 
responsible for the coordination and performance of the usability assessment. 
 
37.2 Precision 

Precision quantifies the repeatability of a given measurement.  Given the limited number of 
field and QC samples for this project, precision will be measured by the analyses of both 
field and laboratory duplicate samples, including MS/MSD.  The laboratory will review the 
QC samples to ensure that internal QC data lie within the limits of acceptability.  Any 
suspect trends will be investigated and corrective actions taken.  The findings of the 
usability of the data relative to precision will be included in the report, including any 
limitations on the data set and/or individual analytical results.  Precision is estimated by 
calculating the relative percent difference (RPD) of the duplicate samples, as shown in the 
following equation: 
             _|A - B|_ 

RPD =      (A + B)/2   x 100 
Where: 
 A  =  First duplicate concentration 
 B  =  Second duplicate concentration 
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37.3   Accuracy 
 

Accuracy refers to the percentage of a known amount of analyte recovered from a given 
matrix.  It measures the bias in a measurement system.  A measurement is accurate when 
the value reported does not differ (by a specified amount) from the true value, or from the 
known concentration of a MS or standard.  The accuracy of the analytical determinations 
will be valued based on the analyses of LCS, MS/MSD, and surrogate spikes (where 
applicable).  The findings of the usability of the data relative to accuracy will be included in 
the report, including any limitations on the data set and/or individual analytical results.  
Percent recoveries are estimated using the following equation: 
 
                             S - C 

Percent Recovery   =         T   x   100  
 
Where: 
 
 S  =  Measured spike sample concentration 
 C  =  Sample concentration 
 T  =  True or actual concentration of the spike 
 
37.4   Representatives 

Representatives expresses the degree to which sample data accurately and precisely 
represent a characteristic of a population, parameter variations at a sampling point, or an 
environmental condition.  Representativeness is a qualitative parameter that is most 
concerned with the proper design of the sampling program.  Sample representativeness 
will be assessed in terms of adherence to established sample collection procedures, 
required preservation, storage, and holding times.  The findings of the usability of the data 
relative to representativeness will be included in the report, including any limitations on the 
data set and/or individual analytical results. 
 
37.5 Completeness 

Completeness is a measure of the amount of valid data obtained from a measurement 
system compared with the amount expected to be obtained under normal conditions.  
Completeness is determined based on the number of valid points (data not rejected) 
relative to the total number of validated data.  In addition to validated results, broken, 
spilled samples, and any other problems that may compromise sample representativeness 
are included in the assessment of completeness.  
 
               Number of Valid Measurements 

Completeness (%)  =   Total Number of Measurement  x  100 
 
A completeness standard of 90% was established for this project in the approved SAP 
prepared by CDM Federal Programs Corporation in December of 2005.  This standard is 
based upon generally accepted industry practice, and will be used for this sampling event.  
The findings of the usability of the data relative to representativeness will be included in the 
report, including any limitations on the data set and/or individual analytical results. 
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37.6 Comparability 

Comparability expresses the confidence with which one data set is compared with another.  
This evaluation criterion is critical for use in analyzing temporal trends in constituent 
variations within the sampling domain.  Comparability will be achieved by using standard 
methods for sampling and analyses, presenting data in standard units, normalizing results 
to standard conditions, and using standard and comprehensive reporting formats.  The 
findings of the usability of the data relative to comparability will be included in the report, 
including any limitations on the data set and/or individual analytical results. 
 
37.7 Sensitivity 

Sensitivity is the ability of the analytical test method and/or instrumentation to differentiate 
between detector responses to varying concentrations of the target constituent.  
Methodology to establish sensitivity for a given analytical method or instrument includes 
examination of standardized blanks, instrument detection limit studies, and calibration of 
the quantitation limits.  The findings of the usability of the data relative to sensitivity will be 
included in the report, including any limitations on the data set and/or individual analytical 
results. 
 
37.8 Usability Findings 

The findings of the usability assessment will be presented in a Site Assessment Report and 
will include, in addition to the criteria described above, an analysis of any discrepancies in 
the chain of custody, missed holding times for analysis, modifications to the scope of work, 
field changes, potential matrix interferences, and potential environmental impacts due to 
site conditions or meteorological effects. 
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1.0 INTRODUCTION

This Site Safety and Health Plan (SSHP) has been prepared by Gutierrez Canales Engineering, 
P.C. (GCE) in conformance with Title 29 Code of Federal Regulations (CFR) 1910.120 for the 
Munitions Treatment Range (MTR) scope of work at the Marine Corps Air Station (MCAS) 
Yuma, Arizona.  This plan addresses on-site health and safety procedures intended to guide field 
activities at the project work site.  This SSHP establishes procedures to protect workers and the 
public from potential hazards posed by work at this site, identifies chemical and physical hazards 
that may be encountered, and defines the duties of key personnel.  This plan was prepared for 
Naval Facilities Engineering Command Southwest (NAVFAC SW). 

Elements of this plan include personal protection, personnel and equipment safety, medical 
surveillance, air quality monitoring, and general on-site work practices.  Additionally, this plan 
contains provisions for emergency response and first-aid. All personnel including government 
employees, subcontractors, and third parties who enter the site work zones are required to 
comply with this plan.  Additionally, all subcontractors must submit to GCE a properly 
completed Activity Hazard Analysis (AHA) for review and approval prior to start of on-site 
work.   

This plan is based on the best available information and is intended for the exclusive use by 
GCE’s employees and subcontractors working on the site.  This plan will be maintained on site 
and may be amended should site conditions, procedures, or personnel change.  GCE claims no 
responsibility for use of this plan by others. 

2.0 PROJECT DESCRIPTION

The scope of work for this project involves soil/groundwater monitoring, groundwater 
monitoring well installation, and groundwater monitoring at the MTR.  The soil/groundwater 
monitoring will consist of surface and subsurface sampling at the MTR within existing shotholes.  
Groundwater monitoring will consist of collecting groundwater samples from the proposed 
monitoring well downgradient of the MTR.  Soil and groundwater samples will be analyzed for 
the constituents of concern including: 
 

Metals- 6010B, 7470, and 7471 
Volatile Organic Compounds (VOCs)- 8260B 
Semivolatile Organic Compounds (SVOCs)- 8270C 
Explosives- 8330 
White Phosphorus- 7580 
Nitrate/Nitrate- 353.3 
Ammonia- 350.2 
Perchlorate- 314 
Total Petroleum Hydrocarbons (TPH)- 8015AZ Modified 

 
Additional analytes may be added if ADEQ identifies a new regulated compound associated with 
explosives treated at the MTR, or if the United States Department of Defense begins to use a new 
compound for the manufacturing of explosives.   
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3.0 KEY PERSONNEL

3.1 Project Manager 
The GCE Project Manager (PM) is Mr. Eric Gardner who will serve as the primary point of 
contact.  PM responsibilities within the context of health and safety include documentation of 
site activities, implementation of emergency response, and verification of emergency action.  In 
addition, the PM will ensure that personnel receive this plan, are familiar with the contents, and 
are aware of potential hazards associated with site or project operations. 

3.2 Safety and Health Manager 
The GCE Health and Safety Manager (SHM) is Ms. Stacy Gutierrez.  The SHM is responsible 
for preparation of the SSHP, and oversight of the project Site Safety and Health Officer (SSHO).  
The SHM has the authority to stop unsafe operations, remove unqualified personnel from the 
work area, and approve changes to the SSHP.  The PM may request the SHM to act as the 
SSHO. 

The SHM is responsible for integrating SSHP development and implementation.  SHM duties 
include reviewing the SSHO implementation of the SSHP, advising the SSHO on health and 
safety issues, reviewing any site specific plans for compliance and completeness, and 
establishing and monitoring health and safety procedures by conducting site safety audits. 

3.3 Site Safety and Health Officer 
The project SSHO will be Mr. Andrew Klakulak.  SSHO duties include:  

Assuring that appropriate safety equipment is available and used according to this plan;  
Conducting safety monitoring and recording safety data; 
Contacting the base representative prior to the start of on-site work to verify methods for 
contacting all potential base emergency responders.  Also, ensure that proper cellular 
telephone procedures are posted and readily available. 
Establishing the exclusion, decontamination, and support zones; 
Ensuring that everyone entering the site will sign the log-in/log-out form on a daily basis; 
Documenting accidents, incidents, and compliance issues; 
Initiating emergency response procedures when necessary, which includes establishing 
emergency communications with all emergency response organizations;  
Monitoring the effectiveness of personnel and equipment decontamination; 
Monitoring the effectiveness of the personal protective equipment (PPE); and 
Communicating the SSHP to site workers. 

 
An initial kick-off meeting is planned prior to the start of field work.  The health and safety 
section of the kick-off meeting will include a review of the SSHP by the SSHO with involved 
GCE personnel.  The SSHP review will include the following site-specific topics: potential 
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physical and chemical hazards, expected safe work practices, directions to nearest medical 
facility, and the site evacuation procedure. 

Daily, the SSHO will conduct a safety meeting before the start of work.  Daily meetings typically 
include: 

Site hazards;  
Symptoms and signs of over-exposure to site hazards;  
Physical, chemical, and toxic properties of constituents of potential concern (COPCs); 
Emergency recognition and prevention;  
Medical facilities available and their location;  
Site evacuation routes and refuge locations;  
Use and location of PPE and emergency equipment;  
Weather effects; 
Decontamination procedures;  
Duration of the work mission; and 
Site security and control measures.  

Additionally, the SSHO’s responsibilities include confirmation that personnel are fit for duty, 
coordination of emergency medical care, posting daily air monitoring results, conducting daily 
site safety inspections, and inspecting health and safety equipment.  The SSHO documents PPE 
related failures to monitor the effectiveness of the PPE program. 

The SSHO will investigate accidents and prepare an accident investigation report for the PM, 
who will forward it to appropriate regulatory agencies depending on the nature and severity of 
the accident or injury.  Project safety inspections will be conducted daily by the SSHO and/or the 
PM.  

The SSHO is responsible for on-site implementation and enforcement of the site safety program 
and procedures.  The SSHO will oversee health and safety-related monitoring and will decide 
when action levels dictate more stringent protection. 

3.4 Employee Safety Responsibility 
Each employee is responsible for his or her own safety as well as the safety of others on the work 
site.  The employee shall use equipment in a safe and responsible manner within the guidelines 
of the SSHP.  All project personnel working at the site will be responsible for reading, 
understanding, and complying with the SSHP requirements.  As the prime contractor, GCE is 
ultimately responsible for the implementation of an effective safety and occupational health 
program.  The Project Manager (PM), Safety and Health Manager (SHM), Project Certified 
Industrial Hygienist (CIH), and Site Safety and Health Officer (SSHO) are responsible for 
formulating and enforcing H&S requirements, and implementing the SSHP. 
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Managers must conduct their businesses in compliance with governmental safety regulations and 
company procedures.  All GCE H&S procedures will be implemented for all GCE employees on 
all projects where GCE is the subcontractor, or a joint venture partner.  If GCE is the prime 
contractor, GCE procedures will be applied to all GCE and subcontractor personnel. 

3.5 Lines of Authority 
The lines of authority are as follows: 

3.5.1 Project Manager 

Mr. Eric Gardner is the PM for this project.  The PM has the overall responsibility for the project 
and to assure that the requirements of the contract are attained in a manner consistent with the 
SSHP requirements.  The PM will coordinate with the SSHO to assure that the work is 
completed in a manner consistent with the SSHP.   

3.5.2 Health and Safety Manager and Certified Industrial Hygienist 

Ms. Stacy Gutierrez is the SHM and CIH for this project.  The SHM is responsible for reviewing 
the SSHP and ensuring that the SSHP is complete and accurate.  The Project SHM provides 
technical and administrative support and will be available for consultation when required.  If 
necessary, the SHM will direct modifications to specific aspects of the SSHP to adjust for on-site 
changes that affect safety.  The SSHO will coordinate with the SHM on necessary modifications 
to the SSHP.  The SHM may make periodic site visits to determine compliance.   

3.5.3 Site Safety and Health Officer 

Mr. Andrew Klakulak will serve as the SSHO for this project.  The SSHO is authorized to 
administer the SSHP.  The SSHO is authorized to stop work when an imminent health or safety 
risk exists.  The SSHO will review the essential safety requirements with all on-site personnel 
and will facilitate the daily safety meetings. 

The SSHO has a direct line of communication and authority from the SHM to implement site-
specific H&S requirements for this project, and is responsible for serving as the Competent 
Person as defined by 29 Code of Federal Regulations (CFR) 1926.32(f).  Note: A review was 
performed and no additional standard specific competent person requirements apply to this scope 
of work.  Responsible for daily site safety meetings; evaluating working conditions and making 
recommendations to PM and SHM to modify H&S procedures; inspecting all personal protective 
equipment (PPE) prior to use; enforcing all site-specific H&S procedures; and observing field 
team members for signs of exposure, stress, or other conditions related to pre-existing physical 
conditions and site work activities.  No work will be performed unless the SSHO or a qualified 
alternate SSHO is present on the job site.   

3.5.4 Field Team Leader 

The Project Manager, Eric Gardner, will take on the role of the Field Team Leader for this 
project.  The Field Team Leader will work in concert with the Site Safety and Health officer to 
implement and enforce the SSHP. 
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3.5.5 Field Team Members 

The Field Team Members are responsible for reviewing and following the SSHP, and reporting 
unsafe practices to the SSHO and/or PM. 

 

3.5.6 U.S. Department of the Navy (Navy) Health and Safety Officer 

The Navy H&S Officer is responsible for reviewing this SSHP and making recommendations 
concerning the document to the Navy Remedial Project Manager (RPM).  The Navy H&S 
Officer also investigates accidents to determine their root cause(s) and identifies corrective 
actions. 

3.6 Visitors 
Site visitors are required to read the SSHP and sign the Site Log/Compliance Agreement Form.  
Visitors will comply with relevant Occupational Safety and Health Administration (OSHA) 
requirements and provide their own PPE required by the SSHP.  Visitors who do not adhere to 
the provisions of the SSHP will be required to leave the work area.  Visitors who have not met 
OSHA training and medical surveillance requirements are not permitted to enter investigation 
areas where there is elevated risk due to equipment operation or hazardous materials exposure.  
If a visitor not meeting the applicable OSHA requirements insists on entering the site, then all 
site work will cease until the unqualified visitor departs the designated work area. 

4.0 HAZARD ANALYSIS AND RISK MITIGATION

The objective of the hazard analysis is to list the chemical, physical, and biological hazards that 
may be encountered on the site. Based on the hazard analysis review, risk mitigation will serve to 
promote the best possible effort to identify, control, or eliminate those site hazards that are 
selected for consideration.  

4.1 Chemical Hazards 
Exposure pathways for potential contaminants that may be encountered during sampling tasks are 
directly related to the nature of tasks, principally the direct handling of samples, type of sampling 
equipment used, and effectiveness of project controls.  Controlled work areas and methods are 
intended to mitigate potential exposures and uptake of contaminants; however, the potential still 
exists for exposure to contaminants that may be encountered. 

Exposure pathways include: 

Inhalation - Respirable vapors or particulates present a direct route of entry for the 
contaminants. 

Skin absorption and contact with contaminated surfaces during sampling and 
contaminated material handling tasks that can be absorbed through unprotected skin or 
corrosion, resulting in skin irritation or potential absorption through the skin and/or skin 
contamination. 
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Ingestion of contaminated materials adsorbed to dust particles or on surfaces resulting in 
potential uptake of contaminants through the gastrointestinal (GI) tract that may result in 
GI irritation, internal tissue irritation, and/or deposition to target organs. 

Injection while handling contaminated materials by breaking of the skin, or migration 
through an existing wound, resulting in localized irritation, contamination, uptake of 
soluble contaminants, and deposition of insoluble contaminants. 

Airborne exposure is considered to be a potential exposure pathway at the site from inhalation of 
particulates or vapors originating from sampling activities.  The potential for inhalation of COCs 
exists from volatilization from soil, and/or groundwater during field activities.  Based on 
concentrations of COCs previously detected in the vicinity of the project area, and the nature of 
the tasks that will be completed, the potential for exposure is anticipated to be minimal.  
Airborne exposure to personnel outside the exclusion zone is not likely to occur based on the 
type of work conducted, anticipated concentration of the COCs, and dispersion through air. 

Air monitoring, to determine if flammable, explosive atmospheres or personal hazards are being 
generated at the time of field activities, will be conducted onsite if required by the SSHO or 
SHM. 

To mitigate potential chemical hazards at the site, recommended controls in the AHAs must be 
implemented (Attachment B).  In addition, personal protective equipment (Section 5.5) and air 
monitoring equipment must also be utilized to evaluate airborne concentrations and protect 
workers. 

4.1.1 Exposure Pathways 

Identification of COC exposure pathways is based on distinguishing those routes that chemical 
constituents may take to affect various environmental media.  Human exposure potential can be 
evaluated once a constituent is in an environmental medium.  The potential media of concern 
include soil, water and air.  Applicable routes of exposure include direct skin contact, ingestion 
and inhalation. 

Direct skin contact with COCs is unlikely during planned field activities.  Contact with 
contaminants will be limited or prevented by wearing safety glasses and protective gloves during 
media handling, sampling and decontamination activities. 

To reduce the possibility of ingestion of COC, no eating or drinking will be allowed within the 
exclusion or contaminant reduction zones.  Similarly, no eating, drinking, or smoking will be 
allowed in the support zone unless hands are washed using soap and water.  

Based on the hazard analysis, chemical hazards do exist and recommended controls must be 
employed to prevent these hazards from occurring [see AHAs, Attachment B].  During drilling 
activities, PPE (Section 5.5) will be used to protect workers. 

4.2 Physical Hazards 
The hazard analysis has identified physical hazards associated with the execution of this project.  
These include operational problems as well as potential for accidents and personal injury, and are 
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presented in the AHA (Attachment B).  The AHA describes the recommended controls that must 
be employed to minimize the impact of the existing hazards. 

4.2.1 Heat Stress 

Working in hot conditions or performing hard work in any temperature creates a great deal of 
heat stress on personnel who are not wearing chemical protective equipment.  Additional 
layering of PPE creates a vapor barrier, entrapping body heat and (otherwise) evaporated sweat. 
All personnel should carefully monitor their own physical condition while working.  In addition, 
supervisory personnel will direct/perform heat stress monitoring as described in Section 4.3.1.1.  
Work levels can increase as each individual becomes acclimatized.  

Over exposure to heat from work stress, ambient temperature, and radiant heat can cause a 
variety of ill effects, ranging from cramps to fainting, to possible death.  Employees need to 
assess the exposure and recognize the signs and symptoms of heat stress so they can take 
preventive measures.  Drinking water, electrolyte fluids, protective clothing, and regular rest 
breaks in a cool area need to be available and used to prevent serious effects of overexposure.  
Heat stress can be serious.  The major effects are described briefly in the following paragraphs 
and in detail later in this section, including symptoms and treatment.  

Heat cramps are muscle spasms, caused by depletion of salt from excessive sweating, without 
replacement of the lost salt.  Under extreme exposures, salt loss may be as much as 6 to 8 
teaspoonfuls in 1 day.  

Fainting, due to heat exposure, occurs when the body adapts to excess heat by dilating blood 
vessels in the skin and superficial muscles in order to deliver warm blood to the surface of the 
body where the excess energy can be delivered back to the environment.  The expansion of the 
superficial blood vessels allows a greater than normal proportion of the circulating blood volume 
to be away from the central circulation (which supplies, among other organs, the brain).  This 
lack of sufficient central pressure is worsened when a person is on his/her feet for a prolonged 
period of time, as gravity allows a significant blood volume to collect in the lower extremities.  
Combined with fatigue and mild dehydration, the diversion of blood leads to a fainting episode, 
as not enough blood (with oxygen and glucose) is pumped to the brain.  

Heat exhaustion can result from excess loss of water and salt, and affected persons may collapse 
from dehydration or inadequate circulation.  There is heavy sweating, little or no increase in 
body temperature, and a rapid pulse, up to 150 beats per minute. 

Heat stroke is an extreme failure of the body thermoregulatory system, with hot, dry skin, 
flushed face, rapid breathing, pounding pulse, and high body temperature greater than 104°F. 
Continuous exposure to extreme heat for as little as 3 hours can produce heat stroke.  Brain 
disorders may range from headache to delirium to unconsciousness. Rapid cooling is urgent to 
prevent death. 

Other factors that may magnify harmful effects of heat exposure are chemical exposures, 
altitude, inadequate acclimatization, fatigue, lack of sleep, consumption of alcohol, inadequate 
nutrition, cardiac and respiratory conditions, and taking certain medications. 
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4.2.1.1 Heat Stress Monitoring 
Because the incidence of heat stress depends on a variety of factors, all site workers, even those 
not wearing protective equipment should be monitored.  Physiological monitoring of site 
workers required to wear semi-permeable or impermeable clothing will be conducted when 
ambient temperatures reach 70 degrees Fahrenheit (°F) or above.  Heat stress monitoring may 
include the following: 

Heart Rate.  Count the radial pulse for 30-seconds while the site worker is at rest. 

If the heart rate exceeds 110 beats per minute at the beginning of the rest period, shorten the 
next work cycle by one-third and keep the rest period the same. 

If the heart rate still exceeds 110 beats per minute at the next rest period, shorten the 
following work cycle by one-third. 

Oral Temperature.  Use a oral thermometer with a disposable probe cover (3 minutes under the 
tongue) or a similar device (aural or temporal heat sensor) will be used to measure the oral 
temperature of the site worker at the end of the work period (before drinking). 

If the oral temperature exceeds 99.6°F [37.6 degrees Celsius (°C)] shorten the next work 
cycle by one-third without changing the rest period.

If the oral temperature exceeds 99.6°F (37.6°C) at the beginning of the next rest period, 
shorten the following work cycle by one-third.

Do not permit a site worker to wear a semi-permeable or impermeable garment when his/her 
oral temperature exceeds 100.6 °F (38.1°C).

Body Water Loss (if possible).  Site workers may be weighed on a scale accurate to ±0.25 pounds 
at the beginning and end of each work day to see if enough fluids are being taken to prevent 
dehydration.   

Weights should be taken while the site worker wears similar clothing or, ideally, as little 
clothing as possible. 

The body water loss should not exceed 1.5 percent total body weight loss in a work day. 

4.2.1.2 Preventive Measures 
In hot environments where heat stress may be severe, the following recommendations should be 
considered for the protection of personnel: 

Drinking water will be made available to all personnel.  The consumption of water should be 
encouraged and it is recommended frequent small amounts be consumed such as 1 cup every 
15-20 minutes.  The water will be cool drinking water and not ice cold.   

Work/rest regiment should be adjusted in accordance with the temperature and to allow each 
worker to properly acclimate to the site conditions. 

Breaks taken in an air conditioned or shaded cool area will reduce the heart rate and allow for 
a greater margin of safety in preventing heat stress conditions.    
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Weighing each exposed person before and after working in the hot environment is 
recommended; weight loss will indicate dehydration and the urgent need to drink more water 
or special fluids. 

Employees should be trained in the recognition of the signs and symptoms of heat stress. 

It is imperative that treatment begin immediately if symptoms and signs of severe heat stress 
are present. 

Wear head covering and loose fitting, absorbent clothing, preferably cotton, to assist 
evaporation. 

If possible, schedule strenuous work and hot work in cooler part of the day. 

4.2.1.3 Heat Cramps 
Heat cramps can be caused by working in a hot environment and not replenishing fluids or 
electrolytes being lost while sweating. 

Symptoms:
Spasms (cramps) of the skeletal muscles. 

Treatment:
Drink water and electrolyte solutions.  With proper fluid and electrolyte replacement, heat 
cramps may be prevented.  Salt tablets are not to be used. 

General motion, stretching, and massage of the affected muscles should relieve the cramps. 

If symptoms are not relieved or if spasms are severe and multiple, transport to the nearest 
doctor for possible saline I.V. 

4.2.1.4 Fainting
A victim who has suffered a fainting episode in the heat should be examined for any head or 
neck injuries, as well as other possible breaks or cuts.  Other causes of fainting must be 
considered (low blood sugar, abnormal heart rhythm, etc.).  If fainting is due to the heat, the 
victim will reawaken shortly, as the horizontal position returns blood to the brain and solves the 
major problem.  In general, body temperature is not elevated. 

Symptoms:
Warning signs of a fainting spell include dizziness, lightheadedness, nausea, weakness, 
sweating, blurred vision, or seeing flashing lights. 

Treatment:
At the onset of symptoms, immediately assume a horizontal position or sit and lower the 
head between the knees. 

If fainting has occurred, the victim should be rested in a horizontal position for 15 to 30 
minutes. 

Drink water and electrolyte solution (1 or 2 pints). 
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4.2.1.5 Heat Exhaustion 
Heat exhaustion can develop after several days of exposure to high temperatures and inadequate 
or unbalanced replenishment of fluids.  If untreated, heat exhaustion may progress to heat stoke 
if sweating ceases. 

Symptoms:
Skin clammy and moist, pale, muddy, or flushed. 

Oral temperature can be below the normal 98.6°F. 

The pulse may be weak with the blood pressure low, causing fainting, especially upon 
standing after sitting. 

Brain will be rational, but may have a headache. 

General symptoms are extreme fatigue, weakness, giddiness, and nausea. Any one symptom 
or all symptoms may be present. 

Treatment:
Remove and protect from sunlight and other heat sources. 

Removal all PPE from the victim and loosen clothing. 

Place the victim in a supine position with feet slightly elevated. 

Provide electrolyte solution to replenish both the salt and fluids lost from sweating. 

Provide cold water to drink and pour over face and head. 

Evacuate to cool, preferably air conditioned room. 

Transport to definitive medical care. 

Recovery typically occurs within 1 to 5 days if properly treated. 

4.2.1.6 Heat Stroke (Sunstroke) 
Heat stroke can occur during environmental heat exposure with lack of thermoregulation.  Heat 
stroke may be fatal unless treated promptly and adequately (vigorously). 

Symptoms:
Skin is hot and dry, red, mottled, or cyanotic (gray to blue). 

Oral temperatures of 104°F and above. 

Heart pounding and rapid. 

The worker may become confused, delirious, unconscious, or comatose, either slowly or 
rapidly. 

Treatment:
Call for immediate ambulance support. 

Remove and protect from sunlight and other heat sources. 

Remove all PPE and clothing from the victim as decency permits. 
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It is essential that treatment begin immediately. Rapid cooling of the body is imperative. 

Place ice packs, if available, on the forehead, behind the neck, and groin areas. 

Shade the victim from sun and any other heat source. 

Evacuate to a safe area, or if evacuation is delayed, initiate additional treatment before 
reaching a safe area. 

If possible, wrap the unclothed body in wet sheets and fan vigorously with cool, dry air. 

If wrapping in sheets is not feasible, fan the victim vigorously (use an electric fan if 
available). 

Place the victim flat on their back, or slightly elevate their head/shoulders. 

Give the victim sips of cool water, if they are conscious, coherent, and not nauseated/or 
vomiting. 

Sponge the victim cool water and/or to lightly spray with water (avoiding the face), while 
fanning the victim. 

Protect the victim from further injury if they convulse while awaiting ambulance transport 
by; removing obstacles that might be struck by the victim during the course of the 
convulsions, and placing a soft, rolled up piece of cloth or clothing between the victims teeth 
to prevent damage to the tongue. 

4.2.2 Utility Hazards 

To minimize potential hazards posed by underground and overhead utilities within the project 
area, the following policies and procedures will be implemented: 

All applicable utility clearance permits will be obtained and approved from base personnel 
and/or utility companies prior to initiating intrusive operations. 

A utility survey will be conducted to identify the location of underground and overhead 
utilities in the vicinity of any drilling locations. 

All available utility maps will be kept onsite at all times during drilling activities.   

4.2.3 Hand Tool and Equipment Hazards 

To minimize the potential of hazards associated with the use of hand tools and other equipment 
during field activities, the following policies and procedures will be implemented: 

All hand tools and equipment will be inspected for wear and tested for proper function prior 
to use. 

All maintenance records for applicable equipment will be reviewed prior to use to ensure that 
all scheduled maintenance has been performed. 

Good housekeeping practices will be used.    

Adequate work space will be established before operating all hand tools or equipment. 
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Only trained, qualified personnel will be assigned to operate individual equipment. 

GCE personnel will not handle any subcontractor owned tools or equipment. 

4.2.4 Slip, Trip and Fall Hazards 

To minimize the potential for slips, trips and falls, the following procedures will be 
implemented: 

Tree branches, vegetation, rocks and other ground hazards will be cleared from around each 
boring location. 

Good housekeeping practices will be used. 

Appropriate foot protection (i.e. steel toed boots) will be worn at all times to help prevent 
slips and trips. 

Extreme caution will be used when working on uneven and/or wet surfaces. 

4.2.5 Noise Hazards 
Potential noise hazards exist during drilling operations and pilot study activities.  Hearing 
protection (i.e. approved earplugs, earmuffs or both) will be used by all GCE field personnel and 
subcontractors whenever noise measurements in excess of 85 decibels (dB) are identified, either 
by documentation or monitoring.  Hearing protection and noise monitoring requirements are 
described in Section 5.7.  

4.3 Biological Hazards  
The various biological hazards present at this site are described below.  The recommended 
controls that must be implemented to minimize the impacts of these hazards are detailed in the 
AHA (Attachment B)  

4.3.1 Insects, Snakes, and Animal Bites

Bees and spiders pose the most common biological hazard encountered during field work.  Less 
frequent hazards are snakes and various other animals.  Spiders thrive in the warm, wet 
environments of well casings and vault enclosures while snakes and other small animals may be 
found under rocks, plastic sheeting, tires, and other natural and man-made items that offer 
shelter. 

Rattlesnakes must be avoided at all times.  A sharp rattling sound may indicate a rattlesnake’s 
presence.  If a rattlesnake is encountered, workers should immediately leave the area and seek 
outside help to deal with the creature.  If a rattlesnake bite does occur, the victim should be 
transported to the nearest medical facility as quickly as possible.  

The protocol for mitigating biological hazards will begin with the SSHO identifying personnel 
with known allergic reactions to insect bites or stings, and notifying field supervisors prior to 
project assignment.  

Though animal bites, insect stings, and ticks can cause localized swelling, itching, and minor 
pain that can often be handled by first aid treatment, sensitized individuals can experience more 
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serious effects such as anaphylactic shock.  This type of shock can lead to severe reactions in the 
circulatory, respiratory, and central nervous system, and in some cases, death.  In consideration 
of this potential, all cases of stings and bites will be handled as an emergency that requires 
medical attention.  In the event of an animal bite, no attempt should be made to capture the 
animal. 

4.3.2 Hantavirus and Arenavirus 

Animal and bird droppings often contain mold, fungus, or bacteria posing a significant 
respiratory hazard that can cause lung diseases and allergies.  Hantavirus and arenavirus are 
known to be transmitted by exposure to rodent droppings.  Rodents shed the virus in their saliva, 
urine, and feces.  Particles and droplets containing the virus can become airborne, spreading the 
virus as humans breathe the contaminated air. 

Employees required to enter areas inhabited by wild animals will be instructed not to touch 
animal droppings, and to wear, at a minimum, gloves and protective full-body suites (i.e., 
Tyvek®).  Good hygiene practices will help to minimize the potential for exposure to these 
hazards.  

4.3.3 West Nile Virus 

West Nile virus is primarily transmitted among wild birds by infected mosquitoes.  The infected 
mosquitoes can also transmit the virus to humans, causing a mild flu-like illness that typically 
lasts for a few days. In rare cases, the virus can cause encephalitis, which is an inflammation of 
the brain. 

The following precautionary measures against West Nile virus are included for field personnel: 

Maximize skin coverage using long sleeves; 

Apply an insect repellent containing N,N’-Diethyl-3-methylbenzamide (DEET) to thin 
clothing and exposed skin; and 

Avoid those times of day when mosquitoes are most active (dawn and dusk). 

4.4 Task-Specific Hazard Analysis and Recommended Controls 
The task-specific hazard analysis is conducted prior to the start of the project and is based on 
available information.  The hazard analysis will be revised as needed, depending on work 
conditions and as additional requirements are identified.  Any changes to the hazard analysis will 
be noted in the field copy of the SSHP.  Notations will include project instructions provided to 
on-site workers and the date and time that changes were made.  The AHA is available as 
Attachment B. 

5.0 GENERAL HEALTH AND SAFETY REQUIREMENTS

5.1 Medical Monitoring of Personnel 
GCE’s Medical Surveillance Program is directly supervised by a licensed physician board 
certified in occupational medicine, and incorporates medical monitoring. The medical 
monitoring of all GCE work force personnel is determined based on the results of industrial 
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hygiene surveys, prior site characterization, and is exposure driven.  In the absence of industrial 
hygiene data, medical personnel will make a decision on placement in medical surveillance 
programs based on knowledge of the workplace, job requirements and review of employee's 
occupational history.  If necessary, physicals or stressor-specific evaluations will be performed 
by a qualified physician board certified in occupational medicine. Subsequent exams are 
performed as frequently as medical authorities determine is necessary for the safety of the 
individuals involved. GCE medical consultants will determine the content of the physical.  At a 
minimum, all GCE employees at the site shall be medically cleared to wear an air-purifying 
respirator. 

5.2 Restricted Access Work Zone 
Regulated areas: For this project, the work area may include three separate zones: an exclusion 
(or “hot”) zone, a contamination reduction (decon) zone (CRZ), and a support zone.  The work 
areas have not been predetermined or mapped; however, they will be identified at the start of 
each day and as the active work areas migrates across the project site.  Additionally, the 
restricted access zones may be affected by a significant change from the typical westerly wind 
direction. 

5.2.1 Exclusion Zone 

The exclusion zone (EZ) includes the area in the vicinity of well installation and sampling 
activities.  Employees will use appropriate personal protective equipment PPE when working in 
those areas.  The exclusion zone will be defined as an area where there is a possible respiratory 
or contact health hazard.  In most instances, this area will be defined by a 10-meter or less radius 
from the operating equipment.  Cones, yellow caution tape, or other appropriate delineation will 
identify the location of exclusion zones.  Personnel entering the EZ must log in and log out from 
the site. 

5.2.2 Contamination Reduction Zone 

Personnel entering or leaving the exclusion zone will pass through the contamination reduction 
zone for accountability and to confine contamination. Decontamination of personnel and 
equipment will be performed at designated locations within the contamination reduction zone.  
Personal protective outer garments and respiratory protection will be removed in the 
contamination reduction zone, secured, and properly labeled.  The contamination reduction zone 
is defined as the limit of the exclusion zone for this project. 

5.2.3 Support Zone 

The support zone consists of an area outside the contamination reduction zone.  The support zone 
will be located to minimize potential contaminant exposure.  Eating and drinking will be 
permitted in the support area only after washing face and hands. 

All site visitors entering the site EZ/CRZ are required to sign the Accident Prevention Plan 
Acknowledgement Sheet. 

5.3 Work Limitations 
Work limitations include the following: 
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Work is to be conducted during daylight hours except in an emergency. 

Eye protective equipment must be worn by all persons when sight hazards exist. 

Drilling operations will be performed under the guidance of a UXO specialist and a   
magnetometer will be used to monitor for UXO at all times. 

5.4 Safety Orientation Meeting 
Field personnel must attend a safety orientation meeting before the start of field work.  The 
meeting will be scheduled and conducted by the PM, SHM, and the SSHO.  The meeting will 
include but is not limited to the anticipated scope of work review of the following health and 
safety topics: 

SSHP review; 
Site hazards; 
Symptoms and signs of over-exposure to site hazards; 
Physical/chemical/toxicological properties of the COPCs; 
Emergency recognition and prevention; 
Medical facility locations; 
Evacuation routes and refuge locations; 
Use and location of PPE and emergency equipment; 
Weather effects; 
Decontamination procedures; 
Duration of the work mission; and 
Site security and control measures. 

5.5 Personal Protective Equipment 
Field personnel will be equipped with PPE appropriate for the hazardous material being handled 
and the nature of the work being completed.  The levels of personal protective equipment to be 
used for work tasks have been selected based on known or anticipated hazards and expected 
concentrations of materials found on the site.  Personnel conducting site activities in Level D will 
wear the following: 

Steel-toed boots; 
Long pants and long sleeved shirt; 
Reflective safety vest (when appropriate); 
Hearing protection; earplugs and earmuffs with a Noise Reduction Rating (NRR) of 28 
decibels (dB) or greater (when appropriate); 
Chemical-resistant safety glasses; and 
Hard hat (when appropriate). 

Level D protective equipment will be modified to include additional protective equipment where 
skin contact with contaminants is possible.  Disposable chemical resistant nitrile gloves will be 
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worn when there is potential for contact with the known or suspected contamination.  Modified 
Level D will be required if there is potential for splashes from contaminated liquid.  

5.6 PPE Program 
Based on an evaluation of the potential site-specific hazards that may be encountered during 
execution of field activities, this project requires that all site workers be dressed in modified level 
D protection including: nitrile outer gloves (when handling sampling equipment), safety glasses, 
hearing protection (during drilling operations), hard hat, steel toe shoes, and long pants.  
However, when handling powdered grout, cement, or granular carbon materials, workers will be 
required to wear air purifying respirators equipped with HEPA filters.  All PPE will be properly 
stored on site in the field support vehicles when not in use and inspected in accordance with the 
manufacturer’s recommendations prior to the start of each application to insure that the integrity 
of each item is sufficient for its intended use.  All PPE not in full and complete working order 
will be repaired to full function before use, or replaced.  Expiration dates on all disposable PPE, 
such as nitrile gloves, will be examined prior to the start of fieldwork.  Expired PPE will be 
disposed of immediately. Donning and doffing of PPE will be performed in accordance with the 
manufacture’s recommendations, as applicable. 

5.7 Hearing Protection 
Hearing protection (i.e. approved earplugs, earmuffs, or both) will be used by all GCE field 
personnel and subcontractors whenever noise measurements in excess of 84 decibels (dB) are 
identified, either by documentation or monitoring.  Field activities are not anticipated to generate 
noise levels in excess of 85 dB.  As a result, hearing protection will not be required for the field 
activities.   

If noise monitoring is necessary, a sound level meter (Type 2 or higher) or noise dosimeter will 
be utilized.  Noise levels will be measured with the instrument’s microphone placed within the 
monitored employee’s hearing zone; an approximate two-foot diameter sphere surrounding the 
head, upon initiation of the task to be monitored.  The instrument will be set to the A-weighted 
scale and on slow response.  When using a dosimeter, it will be set at a 3 dB exchange rate with 
the threshold level set at 80 dB.  The criterion level (allowable dose) will be set at 85 dB.  Noise 
monitoring exposure limits are provided in Section 6.0. 

5.8 Safety Equipment and Materials 
GCE field personnel shall ensure the following safety equipment and materials are readily 
available at each work site: 

Emergency eyewash unit meeting the requirements of ANSI Standard Z358.1-2009 
First-aid kit; 
Fire extinguisher (20 pound ABC-rated type); and 
Photoionization detector (PID). 
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6.0 EXPOSURE MONITORING

Safe work practices during field work will be used to sufficiently to protect field personnel 
against exposure to airborne hazardous substances.  If deemed necessary by the SHM, a PID and 
LEL meter may be used during sampling activities to ensure that hazardous conditions are not 
present.  If measurements exceed background levels, workers will be verbally notified 
immediately, and actions will be taken by the SSHO to stop work and reevaluate activities.   

7.0 HAZARD TRAINING

The OSHA Hazardous Waste Operations and Emergency Response (HAZWOPER) training 
requirements, as described in Title 29 CFR §1910.120, apply to those persons conducting field 
work.  The regulation states that all personnel involved in characterization or remediation of an 
uncontrolled hazardous waste site shall be required to have 40 hours of certified training and 
three days of supervised field experience.  In compliance with Title 29 CFR §1910.120, GCE’s 
Environmental Department protocol requires “general site workers,” those individuals 
performing field activities to have completed the appropriate OSHA HAZWOPER training 
course. 

Personnel who are on site to perform occasional inspection and sampling activities and are 
unlikely to experience exposure over the permissible exposure limit (PEL) and published 
exposure limits, may be considered “workers on site only occasionally for a specific limited 
task.”  These workers must have 24 hours of training and one day of actual field experience.   
Employees who have minimal (low risk) exposure or low probability of exposure to hazardous 
substances are covered by other OSHA standards, such as the Hazard Communication Standard, 
Title 29 CFR §1910.120. 

Training related actions that will be followed during the course of this project include a set of 
regulatory procedures, a pre-deployment “kick-off” meeting prior to the start of work, and daily 
on-site safety meetings.  

Regulatory procedures related to training will consist of the presence of at least one supervisor 
having received the OSHA 8-hr Hazardous Waste Supervisor training who will be on-site at all 
times1.  All GCE site workers will be 40-hour trained and will meet the minimum standard for 
experience2.  All GCE employees have been trained in first aid, cardiopulmonary resuscitation 
(CPR), and blood borne pathogen awareness3.  At least two GCE personnel properly trained and 
certified in adult first aid and CPR and trained in the blood borne pathogens will be assigned and 
on-site at all times work is being performed.  All employees have been trained in proper donning 
and doffing procedures through the 40-hour HAZWOPER course and refresher training is 
current.4   

                                                 
1 Regulatory reference: Title 29 CFR §1910.120(e)(4), §1926.65(e)(4); NAVFAC IR Manual Chapters 11.4 and 

11.9; and ACOE EM-385-1-1 §28A.02(b)(4)(b). 
2 Regulatory reference: Title 29 CFR §1910.120(e)(3)(i), §1926.65(e)(3)(i); NAVFAC IR Manual Chapter 11.4; and 

ACOE EM-385-1-1 §28A.02(b)(4)(a)(iii). 
3 Regulatory reference: Title 29 CFR §1926.50(c), §1910.1030; and ACOE EM-385-1-1 §28.A.02.b(13). 
4 Regulatory reference: Title 29 CFR §1910.120(e)(8), §1926.65(e)(8): NAVFAC IR Manual Chapters 11.4 and 

11.9; and ACOE EM-385-1-1 §28A.02(b)(4)(a)(ii). 
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Copies of current OSHA training and medical clearance documents for all assigned site 
personnel (GCE and subcontractors) will be available on-site at all times during field work. 
Upon request, copies of these documents will be provided via fax, hand-delivery, or other means. 

The pre-deployment “kick-off” meeting will address and review, among other issues, the 
identification of the chemical/physical/toxicological properties of each substance5; the chemical, 
physical, and toxicological hazards as identified in the SSHP; and the limitations and use of PPE, 
as presented in the HAZWOPER 40-hour training course. 

An on-site “tail-gate” meeting will include a walk-through of safety procedures that will be 
followed during the project. 

Daily safety meetings will be conducted to review issues such as symptoms and signs of 
overexposure to chemical hazards as presented during 40-hour HAZWOPER training6. 

8.0 STANDARD WORK PROCEDURES

Field activities are described in the work plan and will be discussed at the daily safety meeting.  

8.1 Area Marking 
Cones, or construction barricades and/or yellow caution tape will bound field activities, 
including but not limited to the exclusion zone. 

8.2 Heavy Equipment Operation 
Drilling equipment will be in operation at this site during field work.   

8.3 Safe Work Practices 
Safe work practices for site activities include the following: 

Site personnel will enter a designated exclusion zone only through the CRZ.  Personnel 
leaving an exclusion zone must exit through the CRZ and undergo decontamination. 

Only vehicles and equipment necessary to complete work tasks will be permitted within the 
exclusion zone.  All nonessential vehicles and equipment will remain within the support 
zone. 

Containers (such as drums) will be moved only with the proper equipment and will be 
secured to prevent dropping or loss of control during transport. 

Site personnel will avoid contact with potentially contaminated substances.  Walking through 
puddles or mud and kneeling on the ground will be avoided whenever possible. 

Food and beverages, use of tobacco products, and application of cosmetics will not be 
permitted in the exclusion zone. 

                                                 
5 Regulatory reference: Title 29 CFR §1210.120(c)(8), §1926.65(c)(8); and ACOE EM-385-1-1 §28.A.02.b(4)(c). 
6 Regulatory reference: Title 29 CFR §1910.120(c)(8), and ACOE EM-385-1-1 §28.A.02(b)(4)(a)(1). 
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Site personnel will be required to wash their hands and faces before eating, drinking, 
smoking, or applying cosmetics. 

A “buddy” system will be used. Site workers will observe each other for signs of toxic 
exposure and heat or cold stress.  Indications of adverse effects include but are not limited to: 
changes in complexion and skin discoloration; changes in coordination or demeanor; 
excessive salivation and papillary response; and changes in speech patterns.  Additionally, 
workers will inform each other of non-visual effects of illness, such as: headache, dizziness, 
nausea, blurred vision, cramps, and irritation of eyes, skin, or respiratory tract. 

9.0 COMMUNICATION PROCEDURES

The SSHO is assigned the responsibility to establish communications with all potential 
emergency response organizations prior to starting on-site work.  Additionally, prior to start of 
on-site work, the SSHO, while identifying and establishing emergency points of contact, will 
also confirm and alert the nearest emergency medical facility capable and willing to deal with 
potentially chemically contaminated and/or seriously injured workers 

Cellular phones will be present on the site while work is in progress for emergency and logistical 
assistance.  Wireless service is available and adequate on site. 

Personnel in the exclusion zone should remain in regular contact (daily before and after work 
commences) with either the PM, SHM, or SSHO.  A failure of communication requires an 
immediate re-establishment of communication or cessation of work until communications can be 
restored. 

A single 15-second long horn blast is the emergency signal that site personnel should leave the 
exclusion zone. 

The following standard hand signals will be used in case of radio communication failure: 
Hand gripping throat: Out of air, can’t breathe 
Grip partner's wrist: Leave area immediately  
Hands on top of head: Need assistance 
Thumbs up: Ok, I understand, am all right 
Thumbs down: No, negative 

 
10.0 DECONTAMINATION PROCEDURES

The equipment decontamination procedures described in the following sections are based on 
guidelines appropriate for low-level contamination.  When appropriate, Liquinox or Alconox 
cleaning solutions and deionized water rinses will be used to decontaminate equipment.  
Wastewater generated by equipment decontamination activities will be stored in 55-gallon 
containers or Department of Transportation (DOT) approved containers.  The PM will label the 
wastewater and will arrange for this investigation-derived waste to be transported to an 
authorized disposal facility. 
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10.1 Reusable Equipment 
Reusable equipment will be decontaminated before and after each use.  Deionized water will be 
used for the following sampling equipment decontamination procedures: 

Scrub the equipment with a brush in a bucket containing Liquinox or Alconox solution and 
potable, distilled water. 
Triple-rinse the equipment with distilled water, and allow it to air dry.  
Reassemble the equipment and place it in a clean area on plastic or aluminum foil.  If 
aluminum foil is used, wrap the equipment with the dull side of the aluminum foil toward the 
equipment. 

10.2 Personnel 
Remove and bag disposable chemical-resistant gloves and clothing (i.e., Tyvek) in a plastic trash 
bag.  If cotton coveralls are used, bag and wash prior to re-wearing.  Field workers will be 
instructed to wash hands and face using soap and water and to take a shower and wash hair as 
soon as possible after leaving the site. 

10.3 Investigation-Derived Material Disposal 
Wastes that are anticipated to be generated during the field work may include groundwater, 
decontamination water, and PPE.  Where possible, these wastes will be containerized on site and 
stored temporarily in 5 or 55 gallon drums or other suitable containers.  Disposal of these wastes 
will be based on analytical results of the item in question.  Contaminated wastes will be 
transported to an authorized disposal facility.  Waste classified as “hazardous waste” must be 
transported in accordance with current regulations.  The PM shall maintain copies of all turn-in 
documents, bills-of-lading, uniform hazardous waste manifests, or waste acceptance forms 
demonstrating ultimate disposal of these wastes. 

11.0 CONFINED SPACE ENTRY

The tasks for this project do not involve confined-space entry. 
 
12.0 UPDATES OF HEALTH AND SAFETY PLAN

Updating of this Health and Safety Plan shall be done as frequently as necessary to ensure safe 
work conditions.  Suggestions should be brought to the attention of the PM, SHM, or SSHO.  If 
unforeseen situations arise, this plan will be updated accordingly. 

13.0 EMERGENCY ACTION PLAN

This Emergency Action Plan (EAP) has been prepared to comply with 29CFR1910.38.  The 
purpose of the EAP is to facilitate and organize actions during emergencies.  The elements of the 
EAP are described in detail below. 
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13.1 Means of Reporting Fires and Other Emergencies 
In the event of a fire or explosion at the site, the Fire Department will be contacted as soon as 
possible and evacuation of the site will begin immediately.  Emergency phone numbers are 
included as Attachment C. 

13.2 Evacuation Procedures and Emergency Escape Route Assignment 
Workers will evacuate the exclusion zone by the most expedient route available, preferably 
through the contamination reduction zone.  In the event site evacuation is necessary, the 
evacuation meeting location will be described at the daily tailgate meeting.  The emergency 
meeting location(s) are illustrated on the Site Map (Attachment A).  In all situations when an 
emergency results in the evacuation of the exclusion zone, personnel must not re-enter until: 

The conditions causing the emergency have been corrected. 
The existing hazards have been reassessed. 
The SSHP has been reviewed. 
Site personnel have been briefed on any changes to this SSHP. 
The route to the medical facility is included as Attachment D. 

13.3 Procedures to be Followed by Employees Who Remain to Operate Critical 
Plant Operations Before They Evacuate 

Employees are not required to remain on site during evacuation procedures. 

13.4 Procedures to Account for all Employees after an Emergency Evacuation 
has been Completed 

In the event of an evacuation, the SSHO will be responsible for ensuring that all personnel 
evacuated the site.  The SSHO will account for all personnel at one of the meeting locations 
illustrated in Attachment A.  The meeting location will be discussed each day in the tailgate 
meeting. 

13.5 Rescue and Medical Duties for Those Employees Who are to Perform Them 
Rescue and medical duties will be performed by the fire department.  Emergency phone numbers 
are provided in Attachment C. 
 
13.6 Names or Job Titles of Persons Who can be Contacted for Further 

Information or Explanation of Duties under the Plan 

Additional information or clarification of some aspect of the plan may be obtained by contacting: 
  
 
 Stacy Gutierrez, PE, CIH 
 Health and Safety Manager 
 Gutierrez Canales Engineering, PC 
 928.920.4054 
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 stacyg@neiaw.com 
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