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OP 5 Ordnance Pamphlet 5 
OPNAV Office of the Chief of Naval Operations 
OPNAVINST Office of the Chief of Naval Operations Instruction 
OPS Operating Properly and Successfully 
OSD Office of the Secretary of Defense 
OSH Occupational Safety and Health  
OSHA Occupational Safety and Health Administration 
OSWER Office of Solid Waste and Emergency Response (EPA) 
OU operable unit 
 
PA Preliminary Assessment 
PA/SI Preliminary Assessment/Site Inspection 
PAH polycyclic aromatic hydrocarbon 
PAO Public Affairs Officer 
PCB polychlorinated biphenyl 
PCO Procuring Contracting Officer 
PFAS per- and polyfluoroalkyl substances 
PFBS perfluorobutanesulfonic acid 
PFC perfluorinated compound 
PFOA perfluorooctanoic acid 
PFOS perfluorooctane sulfonate 
PHA Public Health Assessment 
PMO Program Management Office (BRAC) 
POL petroleum, oil, or lubricants 
POM Program Objective Memorandum 
P-OPT Portfolio-Optimization 
PP Proposed Plan 
PPBE Planning, Programming, Budgeting and Execution 
PPE personal protective equipment 
ppm part per million 
PRG preliminary remediation goal 
PRP potentially responsible party 
PQO project quality objective 
 
QA quality assurance 
QA/QC quality assurance/quality control 
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QAPP Quality Assurance Project Plan 
QASP Quality Assessment Surveillance Plan 
QC quality control 
QSM Quality Systems Manual 
 
R&D research and development 
RA Remedial Action 
RAA Remedial Alternatives Analysis 
RAB Restoration Advisory Board 
RA-C Remedial Action Construction 
RAC remedial action contract 
RACER Remedial Action Cost Engineering and Requirements 
RACR Remedial Action Completion Report 
RADIAC Radiation, Detection, Indication and Computation 
RAGS Risk Assessment Guidance for Superfund (EPA) 
RA-O Remedial Action Operation 
RAO Remedial Action Objective 
RASP Radiological Affairs Support Program 
RAW Risk Assessment Workgroup 
RAWP Remedial Action Work Plan 
RC Response Complete 
RCRA Resource Conservation and Recovery Act 
RD Remedial Design 
RDM Regional Data Manager 
RD/RA Remedial Design/Remedial Action 
RDT&E Research, Development, Testing, and Evaluation 
REC Regional Environmental Coordinator 
RERA Risk Evaluation of Remedial Alternatives 
RF receptor factor 
RFA RCRA Facility Assessment 
RFI Request for Information 
RFP Request for Proposal 
RI Remedial Investigation 
RI/FS Remedial Investigation/Feasibility Study 
RIMP Regional Integrated Master Program 
RIP  Remedy in Place 
RITS Remediation Innovative Technology Seminar 
RME Reasonable Maximum Exposure 
ROD Record of Decision 
ROICC Resident Officer in Charge of Construction 
RPM Remedial Project Manager 
RRSEM Relative Risk Site Evaluation Model 
RSL Regional Screening Level 
 
SAP Sampling and Analysis Plan 
SARA Superfund Amendments and Reauthorization Act 
SC Site Closeout 
SCBA self-contained breathing apparatus 
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SDWA Safe Drinking Water Act 
SECDEF Secretary of Defense 
SECNAV Secretary of the Navy 
SECNAVINST Secretary of the Navy Instruction 
SEED SERDP Exploratory Development 
SERDP Strategic Environmental Research and Development Program 
SF Site File 
SHSO Site Health and Safety Officer 
SI Site Inspection 
SMART specific, measureable, attainable, relevant, and time bound 
SME subject matter expert 
SMP Site Management Plan 
SOP Standard Operating Procedure 
SOW Statement of Work 
SPAWAR Space and Naval Warfare Systems Command 
SRA screening risk assessment 
SSP Strategic Systems Command, Strategic Systems Programs 
SVOC semi-volatile organic compound 
SWMU solid waste management unit 
 
T2 technology transfer 
TAG Technical Assistance Grant 
TAPP Technical Assistance for Public Participation 
TCE trichloroethene 
TCRA time critical removal action 
TDS TechData Sheet 
TDWG Technology Development Workgroup 
TENORM technologically enhanced naturally occurring radioactive materials 
TIPS Technical Insights and Problem Solving 
TIW technical impracticability waiver 
TO Task Order 
TO COR Task Order Contracting Officer’s Representative 
TOI target of interest 
TPOC technical point of contact 
TRC Technical Review Committee 
TSCA Toxic Substances Control Act 
TSD treatment, storage, and disposal 
 
UDCM user defined cost model 
UFP-QAPP Uniform Federal Policy for Quality Assurance Project Plans 
UG Users Guide 
UIC User Identification Code 
USACE United States Army Corps of Engineers 
USC United States Code 
USCG United States Coast Guard 
USGS United States Geological Survey 
UST underground storage tank 
UU/UE unlimited use and unrestricted exposure 
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UXO unexploded ordnance 
 
VI vapor intrusion 
VOC volatile organic compound 
 
WAWF Wide Area Workflow 
WCSD Watershed Contaminated Source Document 
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requirements (MTRs) that apply to active hazardous waste treatment, storage, and disposal (TSD) 
facilities. 

Corrective Action Management Units (CAMUs) and Corrective Action Temporary Units: The 
CAMU rule creates a new type of RCRA unit specifically intended for TSD of hazardous remediation 
waste.  Under the CAMU rule, EPA and EPA-authorized states may develop and impose site-
specific design, operating, closure, and post-closure requirements for CAMUs in place of MTRs for 
land-based units.  Remediation waste placed in approved CAMUs does not have to meet LDR 
treatment standards.  Under the temporary unit regulations, EPA and authorized states can 
modify existing MTR design, operating, and closure standards for temporary tank and container 
units used to treat and store hazardous remediation waste.  Temporary units can operate for one 
year, with an opportunity for a one-year extension.  Regulatory requirements for these units are 
provided in 40 CFR Part 264 Subpart S. 

Treatability Studies Exemption: The term treatability study refers to a study of a hazardous waste 
subjected to a treatment process to determine: (1) whether the waste is amenable to the 
treatment process; (2) what pretreatment is required; (3) the optimal process conditions needed 
to achieve the desired results; (4) the efficiency of a treatment process for a specific waste or 
wastes; or (5) the characteristics and volumes of residuals from a particular treatment process.  
Under regulations of 40 CFR Part 261.4(e) and (f), hazardous wastes managed during a treatability 
study are exempt from many RCRA Subtitle C requirements.  The regulations limit the amount of 
waste that may be managed under an exempt treatability study to, generally, 1,000 kg of 
hazardous waste or 1 kg of acutely hazardous waste per study.  For contaminated environmental 
media, the volume limit generally is 10,000 kg of media that contain non-acutely hazardous waste, 
and 2,500 kg of media containing acutely hazardous waste per study.  Management of 
Remediation Waste Under RCRA [EPA/530/F-98/026] describes the limits on the types and lengths 
of studies that may be conducted under the exemption, as well as recordkeeping and reporting 
requirements. 

Federal Facility Compliance Act 

The Federal Facility Compliance Act (FFCA) clarifies and expands the enforcement authority of federal and 
state regulators with respect to solid and hazardous waste management at federal facilities.  The FFCA 
makes federal facilities fully responsible for RCRA violations resulting from their management of 
hazardous wastes.  The FFCA also provides for annual inspections of federal facilities by EPA or any state 
with an authorized hazardous waste program. 

The FFCA waives federal immunity from fines and penalties imposed as a result of failing to comply with 
federal, state, and local procedural and substantive requirements relating to RCRA.  Although the FFCA 
relieves federal employees from personal liability or civil penalties resulting from acts or omissions within 
the scope of their official duties, criminal liability under any federal or state hazardous waste law is not 
waived. 

Toxic Substances Control Act 

The Toxic Substances Control Act (TSCA) authorizes EPA to establish regulations pertaining to the testing 
of chemical substances and mixtures, pre-manufacturing notification for new chemical substances or 
significant new uses for existing chemical substances, control of chemical substances or mixtures that 
pose an imminent hazard, and recordkeeping and reporting requirements.  Of these, the regulations 
controlling hazardous chemicals are potential ARARs for CERCLA actions.  TSCA requires EPA to 
promulgate regulations when there is a reasonable basis to conclude that a chemical substance or mixture 
presents or will present an unreasonable risk of injury to human health or the environment.  A 

http://www.ecfr.gov/cgi-bin/text-idx?tpl=/ecfrbrowse/Title40/40cfr264_main_02.tpl
https://www.epa.gov/sites/production/files/2013-10/documents/remediawaste-rpt.pdf
https://www.epa.gov/sites/production/files/2013-10/documents/remediawaste-rpt.pdf
http://www.gpo.gov/fdsys/pkg/STATUTE-106/pdf/STATUTE-106-Pg1505.pdf
http://www.gpo.gov/fdsys/pkg/USCODE-2011-title15/pdf/USCODE-2011-title15-chap53.pdf
https://www.ecfr.gov/current/title-40/part-261
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demonstration that a chemical will present an unreasonable risk is made based on a qualitative or 
quantitative risk assessment, which evaluates the likelihood that a chemical will cause adverse effects 
either to human health or the environment.  The results of the risk assessment are used to determine 
whether EPA should regulate activities involving the use of the chemical or whether the chemical should 
be referred to another agency (e.g., the Occupational Safety and Health Administration [OSHA]) for 
regulation. 

With respect to CERCLA cleanup actions, TSCA cleanup numbers should be considered during the analysis 
of ARARs.  Of particular relevance to the DON ERP are the regulations and policies designed to reduce 
risks to human health and the environment from specific priority chemicals (i.e., National Program 
Chemicals) which include PCBs.  Requirements and responsibilities for management of PCBs are specified 
in Chapter 25 of OPNAV M-5090.1 and Chapter 19 of MCO P5090.2A.  Additional information on PCB 
cleanups is provided in Section 13.4 of this Manual. 

 Natural and Cultural Preservation Laws 

Although not directly pertaining to the DON ERP, several natural and cultural protection laws should be 
considered at each step of the ER process.  For example, field investigations may need to be scheduled to 
prevent disruption of marine mammals that are mating in, at, or adjacent to a CERCLA site; certain 
remedial options may be precluded or selected because they could harm or benefit an endangered 
species.  Remedial Project Managers (RPMs) should consult with the natural and cultural resource 
personnel at each facility to ascertain information regarding any potential impacts and/or requirements 
specific to ER work performed at the facility.  It is also important for RPMs to understand that under 
CERCLA §121(e), no federal, state, or local permit is required for on-site CERCLA response actions. 

National Historic Preservation Act 

The National Historic Preservation Act (NHPA) of 1966 was intended to help prevent the loss of 
irreplaceable historic properties.  The act establishes the Advisory Council on Historic Preservation and 
authorizes the Secretary of the Interior to maintain a National Register of Historic Places.  The National 
Register lists sites, districts, buildings, structures, and objects of significance in United States history. 

Section 106 of the NHPA requires a federal agency to take into account the effect any proposed 
“undertaking” may have on historic properties prior to the expenditure of any federal funds.  Section 110 
of NHPA requires each federal agency to establish a program to locate, inventory, nominate, and protect 
all properties, listed or eligible for listing, on the National Register. 

The term “undertaking” covers a broad range of activities including construction, rehabilitation and repair 
projects, demolition, licenses, permits, grants, and federal property transfers.  Thus, the NHPA should be 
evaluated as an ARAR. 

Native American Graves Protection and Repatriation Act 

The Native American Graves Protection and Repatriation Act (NAGPRA), passed in 1990, sets forth a 
process for returning, upon request, certain human remains and other cultural items to American Indians, 
Native Hawaiians, and Native Alaskans that are presently held by federal agencies or federally-assisted 
museums or other institutions.  NAGPRA defines “cultural items” as human remains, funerary objects, 
sacred religious objects, and cultural patrimony, defined as material remains of historical, traditional, or 
cultural importance, to a Native American group or culture.  Although encountering such remains or 
objects is not a regular occurrence during ER, it is important for RPMs to be aware of the provisions in 
NAGPRA. 

 

http://www.marines.mil/Portals/59/MCO%20P5090.2A%20W%20CH%201-3.pdf
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Archeological Resources Protection Act of 1979 

The Archeological Resources Protection Act (ARPA) requires issuance of permits for authorized 
professional excavation or removal of archeological resources.  An archeological resource is any material 
remains of human life or activity that is at least 100 years old and is of archeological interest.  ARPA 
imposes civil and criminal penalties for unauthorized excavation, removal, damage, alteration, or 
defacement of archeological resources, or attempts to perform such unauthorized acts.  Archeological 
sites can be placed on the National Register of Historic Places if listing criteria are met.  This is not expected 
to be a common issue on DON ERP sites; however, RPMs should be aware of the provisions in ARPA. 

American Indian Religious Freedom Act 

The American Indian Religious Freedom Act (AIRFA) was enacted in 1978 (amended 1994) and requires 
federal agencies to consult with native traditional religious leaders and to consider, but not necessarily 
defer to, Indian religious values.  Federal agencies also should permit access to religious sites, when 
possible.  This is not expected to be a common issue on DON ERP sites; however, RPMs should be aware 
of the provisions in AIRFA. 

Endangered Species Act 

The Endangered Species Act (ESA) of 1973 provides broad protection for species of fish, wildlife, and plants 
which are listed as threatened or endangered.  RPMs shall consult with their natural resource managers 
and environmental counsel on a case-by-case basis to determine if the ESA is applicable to a site or is an 
ARAR.  Further advice from counsel is needed when navigating the nuances of biological surveys, 
assessments, and opinions, or during the determination of whether formal or informal consultation is 
warranted.  The ESA makes provisions for listing species, as well as for recovery plans and the designation 
of critical habitat for listed species.  The ESA outlines a process for federal agencies to follow when taking 
actions that may jeopardize listed species and contains exceptions and exemptions.  The ESA requires that 
individuals or agencies that undertake actions that could result in the “taking” of an endangered or 
threatened species perform a biological assessment in consultation with the appropriate stakeholders to 
evaluate potential impacts.  Under ESA, “taking” includes harassing, harming, pursuing, hunting, shooting, 
wounding, trapping, killing, capturing, or collecting. 

Marine Mammal Protection Act 

The Marine Mammal Protection Act (MMPA) was enacted in 1972 and forbids “taking” of a marine 
mammal without first obtaining a permit.  For on-site CERCLA response actions, no permits are required; 
however, RPMs should consider the substantive provisions of the MMPA when evaluating remedial 
strategies.  The term “take” is statutorily defined to mean “to harass, hunt, capture, or kill, or attempt to 
harass, hunt, capture or kill any marine mammal.” 

 Pollution Prevention Laws 

Clean Air Act 

The Clean Air Act (CAA) was enacted in 1970, with amendments passed in 1977 and 1990.  The CAA 
addresses criteria pollutants, hazardous air pollutants (HAPs), and risk management planning.  Criteria 
pollutants include ozone, carbon monoxide, nitrogen dioxide, sulfur dioxide, lead, and particulate matter.  
HAPs include 188 compounds that significantly contribute to cancer and other health risks from breathing 
air.  Risk management planning programs are intended to minimize the risk of catastrophic releases of 
toxic chemicals from industrial operations. 

EPA established National Ambient Air Quality Standards for criteria pollutants.  Any area or region that 
does not achieve these national standards is required to develop and implement a plan to reduce 

http://www.gpo.gov/fdsys/pkg/CFR-2011-title32-vol2/pdf/CFR-2011-title32-vol2-part229.pdf
http://www.gpo.gov/fdsys/pkg/STATUTE-92/pdf/STATUTE-92-Pg469.pdf
http://www.gpo.gov/fdsys/pkg/USCODE-2012-title16/html/USCODE-2012-title16-chap35-sec1531.htm
http://www.gpo.gov/fdsys/pkg/USCODE-2011-title16/html/USCODE-2011-title16-chap31-subchapI-sec1361.htm
http://www.gpo.gov/fdsys/pkg/USCODE-2008-title42/pdf/USCODE-2008-title42-chap85.pdf
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justice principles.  Therefore, DON ERP activities should focus on identifying the impact of program 
activities on minority and low-income populations via site-specific studies, promoting partnerships with 
community stakeholders, encouraging minority and low-income population participation in decision-
making processes, and strengthening CIPs.  RPMs should be aware of the provisions of EO 12898 and the 
potential to use RABs and CIPs as a means to implement environmental justice principles. 

Executive Order 13016: Amendment to Executive Order 12580 Concerning Exercise of Authority under 
CERCLA §106 

EO 13016 (61 FR 45871) amended EO 12580 by expanding the delegation of Presidential authority to issue 
orders or seek judicial relief to address releases that may present an imminent and substantial 
endangerment to the public health or environment.  Prior to this amendment, such enforcement authority 
was limited to the Administrator of EPA and to the United States Coast Guard (USCG).  EO 13016 amended 
EO 12580 by delegating CERCLA §106 authority, where appropriate, to the Departments of Agriculture, 
Commerce, Defense, Energy, and Interior.  These departments, referred to as Federal Resource Managers, 
have the authority under CERCLA §106 to issue administrative orders or seek judicial relief with respect 
to the release or threatened release of a hazardous substance affecting either natural resources under 
the manager’s trusteeship or a vessel or facility subject to the manager’s jurisdiction, custody, or control. 

EO 13016 authorizes DoD to issue a CERCLA §106 order to require a PRP to perform a response action 
where there has been a release or threatened release of hazardous substances affecting either natural 
resources under DoD trusteeship or a vessel/facility subject to DoD jurisdiction, custody, or control and 
subject to concurrence by EPA or the USCG depending upon where the release/threatened release 
occurred.  If the PRP does not consent to the order, DoD may ask DOJ to seek judicial enforcement of the 
order.  If the PRP consents to conduct remedial action (RA), DoD may work with DOJ to memorialize the 
settlement in a judicial consent decree.  DoD always has the option to conduct the cleanup itself and seek 
financial reimbursement through the courts or seek a judicial order to enforce a DoD-issued CERCLA §106 
order. 

If a situation arises where a release or threatened release by a non-federal party affects a DON installation, 
RPMs shall consult with NAVFAC counsel who should then consult with the Associate General Counsel 
(Litigation)/Navy Litigation Office (AGC[Litigation]/NLO) for assistance on a case-by-case basis, including 
the evaluation of the exercise of CERCLA §106 authority. 

Executive Order 13693: Planning for Federal Sustainability in the Next Decade 

EO 13693 (80 FR 15869) demonstrates the commitment of federal government to continue enhancing the 
sustainability of federal agencies.  It requires federal agencies to establish greenhouse gas (GHG) emission 
reduction goals through 2025.  This EO extends many quantitative sustainability goals that were set by 
previous EOs 13423 and 13514 through FY2025, and requires each federal agency to develop, implement 
and annually update a Strategic Sustainability Performance Plan.  EO 13693 rescinds the previous EOs 
13423 and 13514. 

 State “Mini-Superfund” Laws 

Many states have laws that are analogous to CERCLA.  Although CERCLA does not enable delegation of 
the Superfund program to the states, under CERCLA §120(a)(4), state laws concerning removal, RA, and 
enforcement apply to federal facilities not listed on the NPL.  State laws shall be consistent with CERCLA 
in order to apply to federal facilities.  To be consistent, state laws shall: set out a comprehensive scheme 
for remedial enforcement; establish health-based standards through the ARAR evaluation process; 
include cost-effectiveness as an element; and be free of discriminatory application to federal facilities. 

 Legal Agreements 
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DON’s use of a team approach to ER is reflected in its partnerships with various stakeholders.  These 
stakeholders include installation residents, local communities, Native American tribes, or other governing 
bodies.  DON’s partnership approach is to involve these stakeholders early in the project to create a team-
like atmosphere towards project execution.  Legal agreements are required and/or used to formalize the 
commitment by DON and various stakeholders, including regulatory agencies, to response action 
requirements. 

Negotiated legal agreements include those requirements that have been agreed to by DON and a 
regulatory authority, and have an established procedure for specifying deadlines for actions to be 
accomplished.  Legal agreements, as used in this Manual, also include unilateral court orders with 
enforceable deadlines.  Legal agreements are a subset of legal requirements, which are all applicable 
federal, state, interstate, and local statutory and regulatory requirements, both substantive and 
procedural, and include those requirements contained in statutory, mandated, or authorized documents 
such as permits, judicial or consent decrees, compliance orders, or cleanup agreements. 

The provisions of negotiated legal agreements are both a factor in setting project execution priorities 
through risk management and a tool for formalizing DON commitments.  DON supports the use of 
negotiated legal agreements as a means of setting project milestones.  All legal agreements negotiated 
shall reflect relative risk and DON ERP funding controls (see Section 4.1 for discussion on funding and site 
prioritization).  Enforceable milestones in negotiated legal agreements shall fit within the budget and 
defense plan controls for future years.  All new negotiated legal agreements shall include provisions for 
rolling milestones.  Rolling milestones link specific cleanup actions to the availability of funds in a given 
budget year, and should be displayed in a Site Management Plan (SMP) and not in the body of the 
agreement. 
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implements the majority of its requirements through large indefinite delivery and indefinite quantity 
(IDIQ) contracts with multiple TOs.  To ensure the necessary level of COR support to the KO in the 
administration of these contracts, the KO often appoints overarching COR responsibilities for the overall 
IDIQ to a single individual referred to as Contract COR, and COR responsibilities for a given TO to a separate 
individual referred to as TO COR.  Only one COR shall be appointed for each contract or TO.  COR duties 
are re-delegable only to an appointed alternate COR who may assume the duties only in the COR’s 
absence.  The COR may provide technical direction or clarification directly to the contractor when 
delegated and authorized in writing from the KO.  The COR cannot change scope, cost, or schedule.  The 
COR coordinates all government technical interfaces with the contractor, monitors compliance with 
contract and safety requirements, and inspects and accepts the services performed.  In the past, the COR 
also has been referred to as “Contracting Officer’s Technical Representative”. 

The TO COR is responsible to the KO, with input from the COR, for those actions specifically identified by 
the KO in the TO COR letter of appointment.  The TO COR functions as a technical representative to assist 
the COR in the administration of a contract TO.  Specifically, the TO COR provides technical input and helps 
the COR as necessary to specify tasks within the statement of work (SOW), and helps monitor and 
coordinate the performance of work by contractors under a TO. 

Each FAC or FEC may have its own procedures for assigning TO CORs.  In many cases, RPMs are appointed 
as TO CORs.  For construction contracts, in addition to the RPM, a Resident Officer in Charge of 
Construction (ROICC) or Facility Engineering and Acquisition Division (FEAD) Construction Manager may 
be assigned as TO COR to provide safety oversight in the field.  For a more detailed listing of duties 
associated with KO, COR, and TO COR functions, consult NAVFAC Instruction 4200.1 and the NAVFAC BMS. 

2.3.6.2 Technical Points of Contact or Subject Matter Experts 

Technical points of contact (TPOCs) or subject matter experts (SMEs) are government technical personnel 
providing assistance to a COR.  TPOCs and SMEs are not formally appointed positions; however, technical 
experts are often required for successful oversight of contractor performance and may be used at the 
discretion of the appointed COR to assist in the administration, oversight, and performance assessments 
of a contract or task order.  NAVFAC Instruction 4200.1 and the NAVFAC BMS detail the roles and 
responsibilities of TPOCs and SMEs. 

2.3.6.3 FEAD Construction Manager/Resident Officer in Charge of Construction 

The FEAD Construction Manager/Facility Support Contract Manager or ROICC is responsible for the 
administration of assigned construction contracts.  The FEAD Construction Manager/ROICC provides 
oversight of construction and safety for RAs and treatability studies.  In addition, they coordinate with the 
RPM to ensure that the work is accomplished according to plans and specifications and in a manner that 
protects human health, welfare, and the environment.  Because the selected RAs are decisions agreed 
upon among DON authorities and regulatory agencies, the FEAD Construction Manager/ROICC cannot 
make field changes without consultation with the RPM, the COR, and the Contract Specialist. 

The FEAD Construction Manager/ROICC will act as the Government Designated Authority Competent 
Safety Person to approve and monitor the contractor’s Health and Safety Plan (HASP) and other 
procedures for compliance with the OSHA regulations in 29 CFR Part 1910 during construction in the field. 

In addition to construction support, the FEAD/ROICC offices generally have dedicated environmental staff 
to assist with communications, coordination, and execution of the DON ERP from the installation 
perspective.  In some cases, the FEAD/ROICC office may need to coordinate with installation 
environmental staff outside of its chain of command. 
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After Action Reports (AARs).  NOSSA also conducts periodic on-site audits of NAVFAC MRP contractors to 
determine the extent to which they are complying with applicable explosives safety, environmental, and 
occupational health and safety requirements.  They serve as a member of the Munitions Response Site 
Prioritization Protocol (MRSPP) Quality Assurance (QA) Review Panel for DON sites. 

NOSSA maintains a repository of munitions emergency response and response action notifications, ESSs 
and associated AARs, and other MRP project-related documents, as appropriate.  The NOSSA repository 
is not a substitute for other required documentation repositories (e.g., the AR) maintained by cognizant 
commands and/or activities. 

 Marine Corps Systems Command 

Marine Corps Systems Command (MARCORSYSCOM) serves as the CMC principal agent for acquisition 
and sustainment of systems and equipment used by the Operating Forces to accomplish their warfighting 
mission.  MARCORSYSCOM acts as program manager for ammunition, acts as the executive agent for the 
Marine Corps explosives safety program, and provides necessary Marine Corps expertise for the MRP in 
accordance with MCO 8020.13A and MCO P8020.10. 

MARCORSYSCOM maintains an archive of munitions response site (MRS)- and ESS-related documents; 
reviews and approves AARs, and reviews and endorses all ESSs for Marine Corps installations prior to 
forwarding to DDESB for review and approval; and provides oversight and verifies completion of MRP 
response actions. 

MARCORSYSCOM may also conduct periodic on-site audits of NAVFAC MRP contractors to determine the 
extent to which they are complying with applicable explosives safety, environmental, and occupational 
health and safety requirements.  They serve as a member of the MRSPP QA Review Panel for Marine Corps 
sites. 

 NSWC Indian Head Explosive Ordnance Disposal Technology Division 

This division provides technology and logistics management for the Joint Services Explosive Ordnance 
Disposal (EOD) programs and develops elements of intelligence, equipment, and procedures to counter 
munitions.  It also supports DON by providing independent third-party QA for MRP projects to ensure 
contractor performance while conducting fieldwork, and to verify compliance with contract specifications.  
For further information on NSWC IHEODTD, contact the MRP coordinator at the local FEC. 

 Department of Defense Explosive Ordnance Disposal Units 

In accordance with OPNAV 8027.1H, the primary mission of DOD EOD units are to provide direct combat 
support to joint forces, enable access to areas denied by explosive ordnance, and to facilitate operational 
mobility and battle space maneuvers.  In addition, EOD units also provide initial support to unforeseen 
discovery of MEC which may include identification and Level 1 or 2 emergency response actions.  Chapter 
12 provides additional details on EOD unit interactions with regards to MR sites. 

 NAVSEA 04N/NAVSEADET Radiological Affairs Support Office 

NAVSEA 04N/NAVSEADET RASO establishes DON policy, requirements, procedures, and regulations for 
the safe conduct of operations involving ionizing radiation associated with industrial operations, nuclear 
weapons, combat support, research, environmental cleanup, and waste management activities.  They also 
provide oversight of these operations through a formal inspection program. 

A major portion of NAVSEA 04N/NAVSEADET RASO’s business revolves around management and oversight 
of radioactive materials used either in industrial/research applications or part of an environmental 
cleanup project.  This responsibility directly supports the Naval Radiation Safety Committee (NRSC), which 
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Stakeholders and Legal Agreements 

 

Partnerships and legal agreements with regulatory stakeholders are key for implementing the DON ERP.  
Legal agreements governing site management are negotiated between DON, EPA and states.  These 
agreements influence site priorities and delineate the responsibilities of all parties.  RPMs must coordinate 
with command counsel on all legal agreements. 

 Stakeholders 

DON ERP includes the substantive involvement of EPA, federal land managers, other appropriate federal 
agencies, and state, interstate, Indian tribal, and local governments throughout the ER process.  These 
organizations are collectively referred to as stakeholders.  DON ERP provides stakeholders with notice of 
discrete phases of a response, adequate opportunity for timely review and comment, and takes proactive 
steps to identify and address issues of concern to stakeholders.  These efforts have the overall goal of 
ensuring that decisions regarding environmental restoration activities reflect consideration of a broad 
spectrum of stakeholder input. 

 Environmental Protection Agency 

In its role as a stakeholder, EPA provides its own project managers to ensure statutory compliance with 
federal environmental laws governing hazardous waste cleanups, and to assist DoD in their environmental 
efforts.  EPA and DoD seek to operate under the partnering concept.  This concept facilitates open 
communication and information sharing among stakeholders.  Partnering enhances and expedites the 
remedial activities required to reach a final cleanup and provides an avenue for technology information 
sharing. 

Although DoD is the lead agency at DoD installations, EPA plays a key role in providing oversight and input 
to the remedial decision-making process at NPL installations.  EPA is the lead regulator for NPL installations 
and a BCT member for BRAC installations.  EPA is a signatory for FFAs and RODs for NPL installations.  
Ultimately, if DoD and EPA cannot agree on the remedy for an NPL site and dispute resolution fails, EPA 
has the right to select the remedy.  Therefore, it is important for DoD to work together with EPA 
throughout the ER process. 

 State Regulatory Agencies 

State regulatory agencies have a mission to protect and enhance the environment of their state.  Their 
role as stakeholders may include signing FFAs, RODs, and DDs.  While the DON retains lead federal agency 
status under CERCLA and the NCP at non-NPL sites, the focus is normally to work with the state lead 
regulatory agency rather than EPA.  State regulatory agencies also serve as members of the BCT at BRAC 
installations. 

States also have a role in defining ARARs for both NPL and non-NPL sites.  CERCLA §121(d) requires that, 
with some exceptions, federal facility RAs shall comply with the state ARARs (42 USC §9621[d]).  States 
play a larger role at non-NPL sites.  States must identify ARARs in a timely manner or their ARARs may be 
foreclosed from consideration by the DON in making RA decisions.  CERCLA specifies that state laws 
“concerning removal and remedial actions, including state laws regarding enforcement, shall apply to 
removal and remedial actions at facilities owned or operated by [the federal government] when such 
facilities are not included on the NPL” (42 USC §9620[a][4]).  This has been interpreted by DoD/DON to 
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Funding, Eligibility, and Prioritization 

 

The DERP specifies criteria for determining what sites and specific work elements are eligible for ER,N and 
BRAC funding, and how eligible sites are prioritized to meet the DERP goals. 

Each year, the DoD submits an Annual Report to Congress on its Defense Environmental Programs.  The 
Annual Report to Congress describes the DoD’s accomplishments during the past year in its restoration, 
conservation, compliance, and pollution prevention programs by addressing plans and funding needs for 
protecting human health, sustaining the resources DoD holds in the public trust, meeting its 
environmental requirements, and supporting the military mission.  DoD’s established DERP goals and 
associated progress are included in the Annual Report to Congress.  Table 4-1 reflects the DERP site goals 
applicable to DON. 

Table 4-1  Defense Environmental Restoration Program Goals 

Program Category DERP Goals 
Active and BRAC Installations Achieve response complete (RC) at 90% of IRP sites, BD/DR sites, 

and MRSs by the end of FY 2018. 
Achieve RC at 95% of IRP sites, BD/DR sites, and MRSs by the end 
of FY 2021. 

 Funding and Budgeting Process 

The funding and budgeting process for the DON ERP is complex.  Through years of experience, DON has 
developed procedures and tools that have greatly improved this process.  The ER,N and BRAC accounts 
are the two sources of funding for DON ERP execution.  The following subsections describe the processes 
and tools used for budgeting and funding from these accounts. 

NAVFAC HQ and BRAC PMO produce budget guidance that provides direction on emergent requirements 
for budget development.  Additionally, NAVFAC HQ has created a budget primer that is available to 
provide complimentary guidance on recurring requirements that must be met with each submit.  The 
primer also provides the RPM detailed instructions on the basic requirements for the budget process.  
Compliance with both documents is needed to meet submittal requirements.  Therefore, RPMs must be 
fully aware of the content of both documents prior to preparing a budget submission.  The primer can be 
found on the secure side of the NAVFAC Portal. 

 Environmental Restoration, Navy Funding 

The DON ER account is referred to as ER,N.  Congress funds each service’s ERP based on identified needs 
and their priority. 

ER,N funding can only be obligated for response actions under the jurisdiction of SECDEF.  Thus, the 
implementation of the DON ERP must be consistent with DERP requirements, as documented in the DERP 
Manual.  The DERP Manual provides information regarding program goals, funding, and eligibility criteria 
(for component ER, BRAC, and FUDS accounts), as well as numerous other implementation considerations 
as they apply to all DoD components. 

The ER,N account is managed by NAVFAC HQ to execute both the IRP and the MRP.  Other types of funds 
are not authorized to be used in place of, or to supplement, ER,N funds.  This does not preclude the use 
of other funding to clean up spills from current operations or conduct activities that are not eligible for 
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NAVFAC HQ then analyzes the consolidated requirements and determines whether to adjust spending 
plans to stay within FYDP targets, or develop a POM funding issue.  Numerous factors are considered, 
including DON and DoD priorities, or Congress’s position on funding a given program.  A POM issue will 
compete with hundreds of DON and DoD issues for additional funding, and therefore requires detailed 
and convincing justification. 

NAVFAC HQ defends its budgets through responses called reclamas and through budget hearings.  At the 
end of the review, new funding levels are established, and in September of each year, DON submits a new 
budget to OSD.  OSD then goes through a similar review process and another round of new funding levels 
are established.  DON submits a new budget in January of the following year, and the budget is forwarded 
from the President to Congress in February. 

Congress holds hearings, makes adjustments, and passes the appropriate authorization and appropriation 
bills before the beginning of the next FY.  Otherwise, Congress passes a continuing resolution that is sent 
to the President for his signature or veto. 

The annual federal budget process timeline, including concurrent budget cycles, is illustrated in Figure 
4-1.  More information is provided in the NAVFAC BMS. 

NAVFAC HQ requires two budget submittals from the FECs each year: one in April (mid-year) and one in 
October (end of year).  The mid-year submittal is used to provide an update on progress to ASN and CNO, 
report financial liabilities, and prepare the budget submission to the Navy Comptroller. The end-of-year 
submittal is used to report program progress to CNO, ASN, and DoD.  The submittals are also used to 
prepare the President’s Budget to Congress, the Annual Report to Congress and the POM.  Data from 
these submittals is shared with the public and contractor community for awareness of upcoming 
requirements. 

POM and budget development are based on the requirement to maximize progress towards program 
metrics, control program cost, and address relative site risk and regulatory risk.  This data is captured in 
the NORM database. 

The project requirements and cost estimates generated in preparation of these submittals form the basis 
of the POM.  This is the process DoD uses to establish funding requirements.  If the program cannot clearly 
articulate a requirement, the DON cannot budget for it.  The DON ERP budget requirements and 
documents are evaluated up the DON chain of command as part of the PPBE, which is used by DoD to 
analyze the FYDP and to make funding adjustments before the next budget is prepared. 

For the ER,N program, after FYDP funding levels are established, NAVFAC HQ issues budget allocations to 
the FECs by FY.  The FECs build their programs within these allocations based on guidance from NAVFAC 
HQ and progress towards achieving RC goals.  If a FEC is unable to fund a critical project within its control, 
it can submit an unfunded issue to NAVFAC HQ for review; each FEC should look internally for projects 
that can be deferred prior to asking for assistance from NAVFAC HQ. 

DON is subject to stipulated penalties for missed milestones at EPA designated CERCLA NPL sites that have 
signed FFAs.  If dispute resolution between signatory parties is unsuccessful, monetary penalties can be 
assessed.  Funds used to pay these penalties must be congressionally approved before payment can be 
made.  If this situation arises, FECs need to work with NAVFAC HQ to assure proper coordination up the 
chain to notify Congress and get proper authorization before a payment is made. 
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Figure 4-1  Annual Federal Budget Process Timeline with Concurrent Budget Cycle 

The FFCA waives federal immunity from fines and penalties imposed as a result of failing to comply with 
federal, state, and local procedural and substantive requirements relating to RCRA.  Although the FFCA 
relieves federal employees from personal liability or civil penalties resulting from acts or omissions within 
the scope of their official duties, criminal liability under any federal or state hazardous waste law is not 
waived.  Fines and penalties assessed under the authority of the FFCA associated with DON ERP activities 
are considered eligible for ER,N or BRAC funding (all fines and stipulated penalties issued against any DON 
ERP actions must be submitted, via the chain of command, by ASN to Congress for approval). 
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Each factor is comprised of multiple data elements that capture MRS-specific information.  The data 
elements classify information essential for the characterization of conditions at the MRS.  This information 
is collected during the early phase of the response process and allows for consistent and supportable 
results.  This is necessary for consistency when determining the relative priority of all MRSs in the DON 
ERP inventory. 

To apply the MRSPP, the MRS Project Team inputs MRS-specific data into tables that are provided in the 
MRSPP Primer.  The tables guide the MRS Project Team through recording information for the data 
elements in each module.  This ensures that the MRS Project Team considers each of the three primary 
hazards posed by UXO, DMM, or MC.  These tables are also available in the NORM MRSPP Module. 

An MRS’s relative priority is determined by comparing the ratings of the hazard evaluation modules (EHE, 
CHE, and HHE) applied to an MRS.  As long as one of the three modules can be applied to an MRS, an MRS 
can be assigned a priority.  The MRSPP is reapplied to an MRS when data to complete any module not 
evaluated become available.  A completed response action, further MRS characterization, or changes in 
nearby land use might also necessitate the MRSPP’s reapplication.  Each MRS is assigned a relative priority 
based on the greatest potential hazards posed by UXO, DMM, or MC.  A Priority 1 MRS contains the highest 
potential hazard, while a Priority 8 MRS contains the lowest potential hazard. 

The sequencing of an MRS for action will be based primarily on its relative priority.  As a matter of DoD 
policy, MRSs with higher relative priorities will be addressed before MRSs with lower relative priorities.  
However, both DoD and Congress recognize that other factors such as community interests and value of 
land for development could also influence sequencing decisions.  As such, the MRSPP allows other factors 
to be considered.  Once the MRS priority is determined, the DON ERP may consider other factors including, 
but not limited to, environmental justice, economic development, and programmatic concerns when 
determining the MRS’s sequence for response actions.  These factors do not change the MRS’s relative 
priority, but may influence sequencing decisions. 

RPMs should refer to the DoD MRSPP Primer, the NAVFAC BMS, and the latest version of the DON MRSPP 
QA Panel Business Rules when developing scores for their MRS. 

 Base Realignment and Closure Site Prioritization 

Although the RRSEM and MRSPP are considerations in the prioritization of BRAC sites, an important 
objective at BRAC installations is to support reuse by making property environmentally suitable for 
transfer in accordance with CERCLA requirements.  Therefore, reuse needs and priorities, as well as 
property transfer and redevelopment plans, are normally the major factors evaluated when sequencing 
cleanup activities at BRAC installations, along with relative risk. 
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CERCLA Environmental Restoration Process 

 

All ER response actions shall, to the greatest extent possible, be carried out in accordance with the 
provisions of the NCP, codified in 40 CFR Part 300.  The NCP addresses the methods for discovering, 
evaluating, remediating, and determining the criteria for appropriate cleanup, and for ensuring that 
response action measures are cost effective.  ER efforts at DON installations generally follow the process 
established by CERCLA; therefore, this Manual is focused on CERCLA processes and requirements.  The 
DON ERP establishes phases and milestones, which are executed in partnership with the stakeholders for 
site response actions to achieve SC. 

Specific requirements for sites where MEC/MPPEH may be encountered are detailed in Chapter 12.  When 
sites involve materials governed by other regulatory programs such as RCRA or the petroleum UST 
program, those regulations shall be complied with as applicable.  Details on these other regulatory 
programs are provided in Chapter 13. 

 Partnering and Stakeholder Participation 

To meet the goals of the DON ERP, DON partners with regulatory and community stakeholders to foster 
better relationships and maintain open lines of communication.  Partnering also helps DON promote the 
use of innovative technologies to enhance the effectiveness and efficiency of environmental cleanup. 

Partnering with federal and state regulators is generally accomplished through a regional tiered approach.  
Tier 1 is completed at the project manager level, Tier 2 includes first line supervisors, and Tier 3 brings in 
regional senior program managers to resolve major site level problem areas that Tier 1 and 2 teams could 
not resolve.  In addition, DON conducts annual Environmental Managers Executive Committee meetings 
with EPA Regions 1, 9 and 10 and the corresponding regional state agencies to enhance understanding of 
overall program priorities, objectives, and strategies. 

Stakeholder involvement includes participation in RABs and public reviews; reviewing/commenting on 
reports, Proposed Plans (PPs), and DDs; and providing input into land use planning for parcels being 
transferred from federal control. 

DON has found that the use of RABs is an effective means of promoting stakeholder participation, 
including interaction with the community.  DON uses RABs as the primary mechanism to ensure that 
individuals within the community not only have access to information relevant to ER but also can 
participate in the decision-making process.  Promoting interaction with the community, regulators, and 
other stakeholders early in the process helps to ensure that response actions proposed by DON gain 
stakeholder acceptance. 

 CERCLA Phases and Milestones 

The DON ERP process starts with identification and investigation of contaminated sites, followed by 
selection, design, and implementation of RAs to achieve remediation goals.  A “site” in the DON ERP is 
defined as the full lateral and vertical extent of the release of a hazardous substance or pollutant or 
contaminant to the environment.  The boundaries of a site can change over time.  The boundaries of a 
site can be fully contained on the installation or extend beyond the installation boundaries.  This process 
is designed in accordance with CERCLA requirements.  The phases and milestones in this process are 
shown in Figure 5-1, and are briefly described below.  Subsequent sections provide further information 
about conducting these phases and documenting milestones. 
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Figure 5-1  DON Environmental Restoration Process: Phases and Milestones 

Phases 

Preliminary Assessment/Site Inspection (PA/SI):  This phase identifies contaminated sites based mostly on 
the review of the existing information about hazardous waste disposal practices at an installation to 
determine if a release is known, or suspected, to have occurred at a site.  Limited field data may be 
collected to determine the nature of any releases and any potential threat to receptors.  During this phase, 
the data may be compared to risk-based benchmarks to define chemicals of potential concern (COPCs).  
If the PA/SI data screening does not identify any COPCs, the site does not pose an unacceptable risk to 
human health or the environment and should be designated as requiring NFA.  The NFA designation is 
also referred to as “no further remedial action planned”.  If the PA/SI data screening identifies COPCs, the 
site may pose a potential risk to human health and the environment and a removal action may be 
conducted, or the site moves into the RI/FS phase. 

Remedial Investigation/Feasibility Study (RI/FS):  The RI includes a sampling and analysis program that is 
adequate to determine the nature and extent of contamination, a BERA, and an HHRA.  If it is determined 
that RA is necessary, the FS is conducted and includes initial screening of remediation alternatives and 
detailed evaluation of remediation alternatives.  The RI or FS also may recommend NFA for the site. 

Remedial Design (RD):  This phase involves preparing the detailed design of the RA selected in the 
ROD/DD. 

Remedial Action Construction (RA-C):  The designed remediation system is constructed at the site during 
this phase.  This phase also may include any construction related to implementation of LUCs. 

Remedial Action Operation (RA-O):  This phase involves O&M and monitoring actions for the remediation 
system and site.  The RA-O and LTMgt phases may also include implementation and 
management/maintenance of LUCs.  These LUCs must be defined as, or be part of, the selected RA in the 
ROD or DD.  Periodic monitoring reports are prepared during this phase to document performance of 
remediation systems. 
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Long-Term Management (LTMgt):  Following the RC milestone, this phase may be required to monitor 
long-term protectiveness of the remedy.  Actions during this phase may involve groundwater monitoring, 
implementation and management of LUCs, and preparation of five-year review reports.  The LTMgt phase 
is also required when the cleanup goals do not allow unrestricted use. 

Milestones 

Record of Decision (ROD)/Decision Document (DD):  Following completion of the RI/FS phase, the 
preferred alternative is documented in a PP for public comments and all required RAs are documented in 
the ROD/DD.  The ROD/DD includes a summary of the nature and extent of contamination and associated 
risks, selected remedy, remedial action objectives (RAOs), the rationale for selecting the remedy, and an 
exit strategy.  For non-NPL sites, a DD may be prepared in place of a ROD with similar scope as a ROD, but 
with the state as the lead regulatory agency.  Chapter 9 of this Manual describes the preparation of RODs 
and DDs in detail. 

Remedy in Place (RIP):  This milestone is achieved when the construction of a long-term remedy is 
complete and the remedy is operating as planned to meet project RAOs in the future, or a short-term 
remedy has been successfully implemented and the final documentation is being prepared.  
Determination of achieving the RIP milestone is a DON decision and regulatory concurrence for this 
milestone is not required. 

Response Complete (RC):  This milestone is achieved when all cleanup goals specified in the ROD or DD 
are complete.  For remedies requiring the RA-O phase, this milestone indicates completion of the RA-O 
phase. 

Site Closeout (SC):  This milestone signifies that DON has completed active management and monitoring 
at a site, the remedy is protective of human health and the environment, contaminant levels at the site 
allow for unlimited use and unrestricted exposure (UU/UE), and there is no expectation of expending 
additional ER,N or BRAC funds at the site.  The SC milestone can occur at any stage during the response 
action, depending on the remediation requirements, including at the completion of the PA/SI, removal 
action, RI/FS, RA-O, or LTMgt phases.  Further information on SC can be found in DON Guidance to 
Documenting Milestones throughout the Site Closeout Process (Users Guide [UG]-2072-ENV). 

 Types of Response Actions 

The CERCLA definition of a response action encompasses removal actions and RAs, and includes any action 
to prevent or minimize the release of hazardous substances so that they do not migrate and cause 
substantial danger to present or future public health/welfare or the environment (CERCLA §101 [24]).  
Although the intent of removal actions and RAs is the same (i.e., to protect human health and the 
environment), the rationale for selecting a given approach is distinct. 

In situations where prompt action is required to address releases or a threatened release, the NCP allows 
for the implementation of a removal action to be performed in an expedited manner.  A removal action 
could be either the final remedy or an interim action, followed by a longer-term RA as the final remedy.  
RAs are taken to permanently and significantly reduce the dangers associated with releases or threats of 
releases of hazardous substances that are serious, but not immediately life threatening. 

Interim RAs are undertaken as a component of a larger remedy prior to the selection of the final remedy.  
The interim RA decisions are documented in an Interim ROD and are treated as a partial solution to a 
complex (e.g., multi-media) contaminant problem or as an RA at one site included within a multi-site OU.  
A summary of these interim actions is included in the final ROD.  Because of the interim status, 
implementing an interim RA does not meet the RIP or RC milestones.  However, if an interim action 
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http://nepis.epa.gov/Exe/ZyNET.exe/9101ALZE.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1995+Thru+1999&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C95thru99%5CTxt%5C00000033%5C9101ALZE.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
http://nepis.epa.gov/Exe/ZyNET.exe/2000IRVN.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1991+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C91thru94%5CTxt%5C00000014%5C2000IRVN.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
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completed as part of the SI to identify any COPCs that may pose unacceptable human health or ecological 
risks. 

The SRA is a conservative evaluation consisting of a review of existing information and current data about 
a release, including the source and nature of the release, pathways of exposure, and potential receptors, 
as documented in the CSM developed during the PA/SI.  Further details on the Tier 1 SRA process can be 
found in Section 8.3.3 and in the NAVFAC BMS.  Detailed guidance on conducting risk assessments can 
also be found on the NAVFAC ERB website under Risk Assessment. 

If an actual or imminent threat to human health or the environment is identified as a result of the SRA, 
then a removal action may be warranted.  This will involve immediate communication with all 
stakeholders to include staff at the installation.  Alternatively, if the SRA determines that there are no 
unacceptable human health and ecological risks, then the results are documented in the SI Report and 
the site can be closed out at the end of the SI.  Otherwise, the site is further addressed in an RI/FS.  This 
information also may be used by DON to determine which sites need cleanup action the soonest (i.e., 
“worst first”). 

 Data Management and Visualization 

NAVFAC has developed the web-based NIRIS to manage all ER data and ensure data quality.  The NIRIS 
system is described in Section 15.7.3, including how data that are collected during a PA or SI shall be 
submitted, and the tools available for data analysis and visualization using geographic information 
systems (GIS).  These tools help RPMs and contractors correlate large volumes of data, effectively analyze 
spatial data distributions, and generate maps during a PA/SI. 

 Hazard Ranking System and National Priorities List Determination 

After the PA/SI is completed and the findings are sent to the Federal Facilities Docket coordinator of the 
cognizant EPA Region, EPA determines whether the PA/SI is acceptable or whether additional information 
is required.  Once EPA considers the PA/SI to be acceptable, it determines whether a site should be eligible 
for the federal facilities section of the NPL based on the results of the HRS score.  EPA generates the official 
HRS score using HRS Quickscore, which uses the information from the PA and the SI to generate a score 
based on the level of the facility’s potential threat to human health and the environment for each of four 
migration and exposure pathways (groundwater, surface water, soil, and air).  If the site’s HRS score 
exceeds a predefined threshold value, it is eligible for the NPL.  EPA proposes new NPL sites in the FR.  
After receiving and responding to stakeholder comments on the proposed NPL additions, EPA determines 
whether the available information still supports the addition of a site to the NPL.  Most DON installations 
have already been evaluated using the HRS and added to the NPL as appropriate. 

 Site Closeout During Preliminary Assessment/Site Inspection 

The investigations and data evaluation conducted during the PA and SI may determine that a site does 
not pose an unacceptable risk to human health and the environment.  These sites do not require further 
investigation or response and are designated as NFA sites, and achieve SC at this stage of the process.  
Designation as an NFA site requires that the supporting information be well-documented and include the 
rationale for the NFA determination.  Technical reports prepared for the PA/SI should provide sufficient 
information to support the NFA determination for these sites.  The RPM should make every attempt to 
gain concurrence on the NFA designation from the regulatory authority in the form of a letter or a 
signature page of the technical report(s) providing information about the relevant sites.  These letters or 
signature pages are not required under the existing guidance or CERCLA, but are highly desirable to 
document NFA concurrence.  If regulatory concurrence cannot be gained, the RPM with approval from 

http://www.navfac.navy.mil/go/erb
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the ER Manager should document the DON’s designation of the site as NFA in a memorandum to the AR 
file and include all supporting information, rationale, conclusions, and written attempts for concurrence. 

The sites designated NFA from the PA/SI may also be included in a ROD/DD for the relevant OU, or in 
other RODs/DDs at the same installation, if acceptable to the stakeholders.  This approach provides an 
additional level of concurrence and documentation beyond the concurrence letters based on the PA/SI 
technical reports.  Although some additional costs will be required to include these sites in a ROD/DD, 
such costs may be justified.  In particular, including these sites in a ROD/DD provides additional assurance 
that the site cannot easily be reopened because the ROD/DD is a legally binding document.  The RPM 
should evaluate the costs and benefits of adding these sites in a ROD/DD on a site-specific basis.  
Additional information on documenting SC can be found in DON Guidance to Documenting Milestones 
throughout the Site Closeout Process (UG-2072-ENV). 

 Administrative Record File 

Most existing facilities have an AR file in place which must include all final documents from the PA/SI.  For 
facilities without an AR file, one shall be established when a decision is made that an RI/FS is needed.  AR 
file requirements are described in Section 15.1. 

 







http://nepis.epa.gov/Exe/ZyNET.exe/10002WV5.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1991+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C91thru94%5CTxt%5C00000003%5C10002WV5.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
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also a useful tool in risk assessment and in determining areas requiring remediation, particularly for soil 
and sediment sites.  Using block kriging, geostatistics can be used to estimate the average exposure 
concentration of a contaminant over respective exposure units to a specified confidence level (e.g., 95% 
upper confidence limit).  Similarly, if the exposure concentration exceeds acceptable risk levels, 
geostatistics can be used to define “hot spot” areas within an exposure unit that should be remediated to 
achieve acceptable risk levels.  For additional information on the application of geostatistics to ER projects, 
see the CECOS training course “Environmental Geographic Information Systems”. 

8.3.1.5 Data Management and Visualization 

During the site characterization phase, the volume of data generated can become quite large and must 
be properly managed.  The use of data management and visualization tools allows data to be easily 
retrieved, queried, tabularized, and shown graphically in many different formats.  The data management 
and visualization tool used in the DON ERP is NIRIS.  NIRIS is used to manage all site data and directly 
receives electronic data deliverables that are generated by commercial laboratories.  It supports tools for 
data analysis and visualization, including GIS tools, a document management system, a LUC Tracker tool, 
various statistical tools, and modeling tools.  Further detail about NIRIS is provided in Section 15.7.3. 

The use of these tools allows DON personnel and stakeholders to develop a better understanding of site 
characteristics during any phase of the ER process, not just RI/FS.  This results in better decisions and a 
more effective and efficient response action. 

8.3.1.6 Investigation-Derived Waste Management 

RI field activities, or any ER activities after the PA, may result in the generation of waste materials that are 
regulated under RCRA or other laws and regulations and may pose a risk to human health and the 
environment.  Common investigation-derived waste (IDW) includes drill cuttings from soil borings or 
monitoring well installation and purge water from monitoring well development and sampling.  IDW 
management shall ensure protection of human health and the environment and be in compliance with 
appropriate laws and regulations.  EPA and state policy should be incorporated into the IDW Management 
Plan developed for each site investigation or RA.  The state and EPA should review this plan as part of the 
work plan review. 

In certain situations, IDW can be left on-site, which is typically more cost-effective and in many cases 
results in lower overall risk than transportation and off-site disposal.  EPA Guide to Management of 
Investigation-Derived Wastes (OSWER 9345.3-03FS) presents an overview of possible IDW management 
options, explains the protectiveness requirements associated with these options, and outlines general 
objectives established for IDW management under Superfund. 

8.3.1.7 Health and Safety Requirements 

All activities at an ER site shall be completed in accordance with applicable and relevant DON health and 
safety procedures and requirements, which are compliant with federal regulations and other DoD 
guidance.  All personnel engaged in RI/FS activities shall be properly trained in accordance with DON 
health and safety training requirements, and shall be compliant with all medical surveillance required by 
DON.  Personnel involved in DON ERP activities shall be trained to a degree consistent with their 
involvement in ER project work.  More details on Health and Safety Requirements are provided in Chapter 
17. 

 Background Concentrations 

An important step in the RI is the determination of background concentrations for chemicals that may be 
of potential concern.  Both natural processes (e.g., erosion of naturally-occurring metallic mineral 
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that occur during soil and sediment formation; therefore, concentration ratios of certain metals are often 
correlated.  Depending upon the regional geology and availability of a background dataset, the 
geochemical method can be completed using a background dataset, or using only data from the 
potentially-impacted site. 

The Comparative Method can be used for soil, sediment, or groundwater.  This method evaluates 
background by determining whether differences between the site and background datasets are 
statistically significant.  The comparative method requires the establishment of a background dataset for 
the media of concern (soil, sediment, or groundwater) that is representative of a non-impacted reference 
area which is physically and geochemically similar to the potentially-impacted area (for example, soil in 
both areas should be derived from similar parent rocks and formed in similar environments). 

Ideally, background concentrations are expressed as ranges to account for sampling and analysis 
variability.  Concentrations of background chemicals should be evaluated as early as possible (but at a 
minimum in the RI) in the CERCLA process, to differentiate between DON cleanup responsibilities and 
background sources. 

 Risk Assessment 

As part of the RI/FS process, the NCP requires that the nature 
and extent of site risks to human health and the environment be 
characterized through risk assessments.  Risk assessments are 
performed to evaluate the potential threat to human health and 
the environment in the absence of any RA under current and 
likely future conditions.  The results of the HHRAs and ERAs are 
used to make site-specific risk management decisions regarding 
the need for a RA. 

In addition, DON Policy on Natural Resource Injury and Damages 
in the Installation Restoration Program states that the ERA 
process will assess NRI if there are natural resources potentially impacted by DON hazardous substance 
releases.  There may be some cases where NRI is addressed in the HHRA such as when drinking water 
standards are exceeded.  However, DON policy prohibits the use of ER,N/BRAC funds to conduct natural 
resource damage assessments (NRDAs) or to determine damages to natural resources.  Therefore, 
assessments produced with ER,N/BRAC funding shall not include information regarding monetary or 
economic losses attributed to NRI.  More detailed information on how to integrate NRI into the ERP and 
how to address NRDAs is shown in Section 14.10. 

DON has defined a tiered approach that follows EPA guidance for both the HHRA and the ERA processes.  
Tier 1 is a conservative SRA to identify any COPCs that may need to be evaluated further, or recommend 
a site for NFA if appropriate.  Tier 2 is a more rigorous site-specific baseline risk assessment that provides 
a detailed characterization of risks posed by the site and identifies the risk drivers, or COCs.  Tier 3 is an 
evaluation of remedial alternatives with regards to effective risk reduction, potential impacts from 
remedy implementation and evaluation of residual risks.  Tier 3 is only conducted if the results of Tier 2 
are unacceptable risks requiring remedy evaluation. 

The goal of the DON tiered approach is to incorporate risk management into the decision-making process, 
eliminate sites that are of no concern, and ensure that the level of effort expended to evaluate sites is 
commensurate with the magnitude and complexity of the site-specific issues.  The DON approach 
emphasizes frequent interactions and concurrence among the DON project team to ensure that the risk 
assessments are scientifically-based, defensible, and cost-effective. 

Useful Links to Related Topics 

Emerging Contaminants 

Vapor Intrusion Pathway 

Contaminated Sediments 
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To incorporate risk management into the decision-making process for the site, it needs to be considered 
throughout the risk assessment process.  The RPM needs to ensure appropriate data are collected 
throughout the process so that a scientifically defensible decision can be made.  The RPM needs to 
consider other aspects of the DON ERP including costs, schedules, and stakeholder concerns, throughout 
the implementation of the risk assessments as these may impact final decisions at the site. 

Prior to conducting a risk assessment, it is important that the approach for the risk assessment, 
particularly the risk assessment design and input factors (such as methodology/protocol, toxicity criteria, 
exposure factors, and receptors), is planned and documented either within the RI Work Plan, SAP, or other 
document submitted to the appropriate regulatory agencies.  The proposed approach for the risk 
assessment should be presented to the regulators early in the process, and concurrence on this approach 
should be obtained before the risk assessment is initiated.  Obtaining regulatory agreement upfront 
generally will ensure that the data collected will support risk assessment requirements.  This is an 
important step, as in certain cases risk assessment approaches may vary based on differences in state and 
EPA regional guidance and policies (for example, selecting COPCs, evaluating background risk, and 
selecting toxicity criteria). 

8.3.3.1 Human Health Risk Assessment 

The approach for conducting HHRAs at DON ERP sites is defined in the Navy Policy for Conducting Human 
Health Risk Assessments under the Environmental Restoration Program (CNO Ser N453E/10595168).  This 
policy specifies the implementation of a three-tiered risk assessment approach during the RI/FS process 
as outlined in Figure 8-3.  The DON approach closely mirrors the EPA Risk Assessment Guidance for 
Superfund (RAGS) process.  Navy Human Health Risk Assessment Guidance provides details on what 
should be included and considered in each tier of an HHRA, discussion on technical issues, and description 
of tools available to assist in the completion of HHRAs.  Risk assessors from the NMCPHC and members of 
the Risk Assessment Workgroup are available to provide technical reviews of HHRA documents. 

8.3.3.1.1 Tier 1 Screening Risk Assessment 

A Tier 1 SRA is conducted to identify COPCs that may pose unacceptable risks to human health, thus 
focusing efforts and funds on those constituents most likely to drive human health risks.  More details on 
the SRA process can be found in the NAVFAC BMS. 

The SRA is generally performed during the SI phase but in some cases is done during the RI.  Important 
components of the Tier 1 SRA include a site visit, development or revision of the CSM, identification of 
complete exposure pathways, and problem formulation using the DQO/PQO process.  In most cases, the 
Tier 1 SRA is performed using existing data from the SI.  The Tier 1 SRA can consist of two parts: Tier 1A, 
Risk-Based Screening, which is required, and Tier 1B, Site-Specific Risk-Based Evaluation, which is optional.  
Tier 1A must be completed before continuing the HHRA process. 
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Figure 8-3  DON Human Health Risk Assessment Tiered Approach 

Tier 1A, Risk-Based Screening, is conducted by comparing the maximum concentration of each chemical 
detected with a completed pathway in each environmental medium (e.g., soil, surface water, 
groundwater, indoor air, etc.) to the appropriate risk-based concentration benchmark.  Chemical 
constituents having maximum detected concentrations that are below their benchmark or screening 
values are eliminated from further consideration in the HHRA process, whereas chemicals exceeding the 
screening levels are retained for further evaluation.  The screening benchmarks selected for use in Tier 1A 

Tier 1. Screening Risk Assessment (SRA) 
Tier 1A. Risk-Based Screening 
Site visit, conceptual site model; pathway identification; consider 
background, sample detection frequency, bioavailability, and 
essential nutrients; compare to risk-based benchmarks 
Tier 1B.  Site-Specific Risk-Based Screening (Optional) (RAGs B) 
Refinement of conservative exposure assumptions; problem 
formulation; back-calculation 
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Exit Criteria for the SRA 
1. No COPCs are identified that pose unacceptable risks.  A determination is 

made that the site poses no unacceptable risks to human health and the 
site shall be closed out for further health concerns, or 

2. COPCs are identified that pose potentially unacceptable risks to human 
health.  A determination is made that the site poses potentially 
unacceptable risks and either an interim cleanup shall be implemented or 
the site moves to the Tier 2 assessment 

Tier 2. Baseline Human Health Risk Assessment (RAGs A) 
Detailed assessment of reasonable maximum exposure and central 
tendency exposure, cancer and non-cancer risks using site-specific 
information and tools as appropriate.  Develop site-specific values 
that are protective of human health 
Data Collection (if required) and Analysis; Exposure Assessment; 
Toxicity Assessment; and Risk Characterization 

Tier 3. Risk Evaluation of Remedial Alternatives (RAGs C) 
Develop site-specific, risk-based cleanup goals 
Qualitatively evaluate risk posed to human health and the 
environment by implementation of each alternative (short-term 
impacts) and estimate risk reduction provided by each (long-term 
impacts); provide quantitative evaluation where appropriate.  
Weigh alternatives using the remaining CERCLA 9 Evaluation 
Criteria.  Plan for monitoring and site closeout 

Exit Criteria for the  Baseline Human Health Risk Assessment 
1. The site poses acceptable risk, and no further evaluation and no 

remediation from a human health perspective are warranted, or 
2. The site poses unacceptable human health risk, and additional evaluation 

in the form of remedy development and evaluation is appropriate; 
proceed to Tier 3 

Are 
Unacceptable Risks 

Identified? 
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Unacceptable Risks 
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are agreed upon with the appropriate regulators.  At Tier 1A, the screening levels are often based on 
default, conservative exposure scenarios (e.g., residential land use). 

Tier 1A is also used to evaluate each chemical constituent with regards to its background levels, detection 
frequency, bioavailability, and role as a nutrient.  Tier 1A should result in a list of chemicals that will be 
eliminated from further consideration and a list of COPCs to be evaluated further in either Tier 1B or Tier 
2.  Chemicals consistent with background levels are not evaluated quantitatively in Tier 2, consistent with 
the Navy Policy on the Use of Background Chemical Levels.  Only chemicals attributable to a release from 
the site are carried through for Tier 2 evaluation.  If no COPCs are identified, the site proceeds to the Tier 
1 exit criteria, and an NFA decision is recommended for the HHRA. 

Tier 1B, the Site-Specific Risk-Based Evaluation, may be initiated for any chemical that is retained following 
Tier 1A evaluation.  Tier 1B further evaluates the COPCs by refining the conservative, default assumptions 
used in Tier 1A.  The risk evaluation may use the screening levels employed in Tier 1A or site-specific 
screening levels that have been calculated for the site-specific exposure scenarios.  Unlike Tier 1A, Tier 1B 
is optional and does not need to be performed at all sites.  For further guidance about which sites may 
benefit from a Tier 1B screen, refer to the Navy Human Health Risk Assessment Guidance.  Tier 1B will 
have one of two outcomes: (1) exposure to COPCs will pose no unacceptable risk to human health, or (2) 
exposure to some COPCs potentially pose an unacceptable risk to human health.  If COPCs are found to 
pose potentially unacceptable risks to human health, either an interim removal or RA is implemented or 
the HHRA moves to Tier 2, the baseline human health risk assessment (BHHRA). 

8.3.3.1.2 Tier 2 Baseline Human Health Risk Assessment 

The purpose of a BHHRA is to determine if exposure to a site poses potentially unacceptable risk based 
on current or future land use and current (i.e., baseline) site conditions if no remedial actions or LUCs are 
applied at the site.  BHHRAs also provide a basis for determining levels of chemicals that can remain on-
site and still be adequately protective of human health.  The Tier 2 BHHRA is intended to be a more 
rigorous, site-specific evaluation than the Tier 1 SRA and is to be conducted during the RI phase.  Rather 
than relying solely on conservative default assumptions and comparison of maximum detected 
concentrations to risk-based screening levels, Tier 2 incorporates site-specific information to calculate risk 
estimates.  Based on the Navy Policy on the Use of Background Chemical Levels, chemicals that are within 
background levels will not be quantitatively evaluated in Tier 2.  These chemicals will be compared to 
screening benchmarks and will be discussed in the risk characterization section of the risk assessment but 
will not be included in the quantitative site-related risk.  More details on the BHHRA process can be found 
in the NAVFAC BMS. 

A key aspect of the BHHRA is the study design.  The CSM and DQOs/PQOs developed in Tier 1 need to be 
re-evaluated to ensure the appropriate data are collected to permit risk characterization and support risk-
based decision making for the site.  During study design, extensive communication among DON, 
regulators, and stakeholders is needed to ensure agreement on all key issues including current and future 
land use scenarios, data collection and analytical methods, exposure scenarios, exposure concentrations, 
and the statistical analysis to be used in the risk estimation.  It is critical that the RPM fully understand the 
basis for all aspects of the BHHRA study design proposed by contractors or regulators and how the study 
results will be used to support the risk management decisions.  All agreements should be documented in 
meeting minutes and the final RI Work Plan.  These include agreements on specific requirements needed 
to proceed as well as those requirements that all have agreed are unnecessary.  If agreements are not 
obtained, the RPM should document the positions and elevate the matter to upper management for 
resolution before proceeding in the process. 





 

DON ERP Manual 8-19 2018 

key step in the decision-making process and as the bridge between risk assessment and risk management.  
The risk characterization should include a thorough discussion of the uncertainties in the quantitative risk 
estimates and how this uncertainty impacts the calculated risk assessment results in order for regulators, 
stakeholders, and risk managers to put the risk estimates in proper context.  If the results of the BHHRA 
indicate that the site does not pose an actual or potential risk to human health, then an NFA decision for 
human health can be recommended.  The RI must still include an ERA, unless the site already has a 
ROD/DD in place without an ERA.  Only if both the HHRA and ERA indicate that the site does not pose an 
unacceptable risk can the RI recommend NFA, which would then be documented in a ROD/DD.  If further 
action is required, a Tier 3 risk evaluation of remedial alternatives would be necessary.  If a Tier 3 
evaluation for ERA is also required, it would be performed together with the Tier 3 evaluation for HHRA.  
The Tier 3 risk evaluation of remedial alternatives is discussed in Section 8.3.3.3. 

8.3.3.2 Ecological Risk Assessment 

An ERA evaluates the likelihood that an adverse ecological effect has occurred or may occur as a result of 
exposure to one or more stressors.  Those stressors, as defined by EPA, are physical, chemical, or biological 
entities that can induce an adverse ecological response (such as toxicity, bioaccumulation, death, or 
reproduction impairment).  Under the NCP (40 CFR Part 300.430), an ERA should be conducted to identify 
and mitigate adverse environmental impacts, as well as to select RAs that tend to protect organisms, 
populations, communities, and ecosystems.  Adverse responses can range from effects on populations of 
an organism to the loss of an ecosystem’s function. 

The DON approach for conducting ERAs is defined in the Navy Policy for Conducting Ecological Risk 
Assessments (Ser N453E/9U595355) and specifies that a three-tiered risk assessment approach be 
implemented as outlined in Figure 8-4.  This approach mirrors EPA’s eight-step process defined in the 
Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk 
Assessments (OSWER 9285.7-25).  DON ERA guidance, along with ERA-related issue papers, are located 
on the NAVFAC ERB website under Risk Assessment. Members of the Risk Assessment Workgroup are 
available to provide technical reviews of ERA documents. 

8.3.3.2.1 Tier 1: Screening Risk Assessment 

The ERA Tier 1 SRA is conducted to identify COPCs that may pose unacceptable risks to the environment, 
thus focusing efforts and funds on those constituents most likely to drive ecological risks.  The Tier 1 SRA 
consists of two steps.  Important components of Step 1 include elements of problem formulation such as 
conducting a site visit, identifying site-specific data needs (e.g., site chemical data, ecotoxicity, data for 
suspected COPCs), identification of assessment/measurement endpoints and representative receptors 
(surrogate species will be selected to represent threatened or endangered species), determination of 
complete exposure pathways, and refinement of the CSM.  Important components of Step 2 include 
calculating an exposure point concentration based on the CSM developed in Step 1 and characterizing risk 
through the use of hazard quotients. 

Chemicals consistent with background levels will not be carried forward to the BERA, consistent with Navy 
Policy on the Use of Background Chemical Levels.  These chemicals will be compared to the screening 
benchmarks and will be presented in the risk characterization section of the BERA, rather than included 
with the site-related risk. 

 

https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navy-ev-guid-hhra-sup-mutagen-200802.pdf?ver=98yMAfuyFqXGAheoEy3vaA%3d%3d&timestamp=1651084792576
https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navy-ev-guid-hhra-sup-mutagen-200802.pdf?ver=98yMAfuyFqXGAheoEy3vaA%3d%3d&timestamp=1651084792576
http://semspub.epa.gov/work/11/157941.pdf
http://semspub.epa.gov/work/11/157941.pdf
http://www.navfac.navy.mil/go/erb
http://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/gpr/navy-ev-pol-bkgrd-20040130.pdf
http://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/gpr/navy-ev-pol-bkgrd-20040130.pdf


 

DON ERP Manual 8-20 2018 

 
1 See EPA’s 8 Step ERA Process for requirements for each Scientific Management Decision Point (SMDP) 
2 Refinement includes but is not limited to background, bioavailability, detection frequency, etc. 
3 Risk Management is incorporated throughout the tiered approach 

Figure 8-4  DON Ecological Risk Assessment Tiered Approach 

 

Exit Criteria for the SRA 
1. The site poses acceptable risk and exits the ERA process, or 
2. The site has both a complete pathway and unacceptable risk.  As a 

result it will either have an interim cleanup or move to the second tier 

Are 
Unacceptable Risks 

Identified? 

No 

Yes 

Yes 

Tier 2. Baseline  Ecological Risk Assessment (BERA) 
Detailed assessment of exposure and hazard to ‘assessment endpoints’ (ecological qualities 
to be protected).  Develop site-specific values that are protective of the environment 
Step 3a. Refinement of Conservative Exposure Assumptions  from SRA 2 
Step 3b. Problem Formulation – Toxicity Evaluation; Assessment Endpoints; Conceptual 

Site Model; Risk Hypothesis 
Step 4. Study Design/PQO – Lines of Evidence; Measurement Endpoints; Work Plan and 

Sampling and Analysis Plan 
Step 5. Verification of Field Sampling Design 
Step 6. Site investigation and Data Analysis 
Step 7. Risk Characterization 
Step 8. Risk Management 3 

SMDP 

SMDP 
SMDP 

SMDP 

Tier 1. Screening Risk Assessment (SRA) 
Identify Pathways and compare exposure point concentrations to benchmarks 
Step 1.  Site Visit; Pathway Identification/Problem Formulation; Toxicity Evaluation 
Step 2. Exposure Estimate; Risk Calculation 
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Tier 3. Evaluation of Remedial Alternatives (RAGs C) 
Develop site-specific, risk-based cleanup goals 
Qualitatively evaluate risk posed to human health and the environment by implementation of 
each alternative (short-term impacts) and estimate risk reduction provided by each (long-term 
impacts); provide quantitative evaluation where appropriate.  Weigh alternatives using the 
remaining CERCLA 9 Evaluation Criteria.  Plan for monitoring and site closeout. 

SMDP 1 

Exit Criteria for Step 3a. Refinement 
1. Re-evaluation of the conservative exposure assumptions (SRA) supports 

an acceptable risk determination, and the site exits the ERA process 
2. Re-evaluation of the conservative exposure assumptions  (SRA) does not 

support and acceptable risk determination, and the site continues in the 
BERA process 

Are 
Unacceptable Risks 

Identified? 

Exit Criteria for the BERA 
1. The site poses acceptable risk and exits the ERA process, or 
2. The site poses unacceptable ecological risk, additional evaluation in 

the form of remedy development and evaluation is appropriate; 
Proceed to Tier 3 – Remedial Alternative Evaluation 

Are 
Unacceptable Risks 

Identified? 

No 

Continue 
with Tier 2, 
Step 3b 

No 

Yes 



http://water.epa.gov/scitech/swguidance/standards/criteria/current/
http://water.epa.gov/scitech/swguidance/standards/criteria/current/
https://www.epa.gov/risk/ecological-soil-screening-level-eco-ssl-guidance-and-documents
https://rais.ornl.gov/
https://rais.ornl.gov/
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Table 8-1  Recommended Remedial Investigation Report Format 

Executive Summary 
1. Introduction 

1.1. Purpose of Report 
1.2. Site Background 

1.2.1. Site Description 
1.2.2. Site History 
1.2.3. Previous Investigation 

1.3. Report Organization 

2. Study Area Investigation 
2.1. Includes field activities associated with site characterization.  These may include physical and 

chemical monitoring of some, but not necessarily all, of the following: 
2.1.1. Surface Features (topographic, mapping, etc.; natural and artificial) 
2.1.2. Contaminant Source Investigations 
2.1.3. Meteorological Investigations 
2.1.4. Surface-Water and Sediment Investigations 
2.1.5. Geological Investigations 
2.1.6. Soil and Vadose Zone Investigations 
2.1.7. Groundwater Investigations 
2.1.8. Human Population Surveys 
2.1.9. Ecological Investigations 

2.2. If technical memoranda documenting field activities were prepared, they may be summarized 
in this section and referenced. 

3. Physical Characteristics of the Study Area 
3.1. Includes results of field activities to determine physical characteristics.  These may include 

some, but not necessarily all, of the following: 
3.1.1. Surface Features 
3.1.2. Meteorology 
3.1.3. Surface-Water Hydrology 
3.1.4. Geology 
3.1.5. Soils 
3.1.6. Hydrogeology 
3.1.7. Demography and Land Use 
3.1.8. Ecology 

4. Nature and Extent of Contamination 
4.1. Presents the results of site characterization, both natural chemical components and 

contaminants in some, but not necessarily all, of the following media: 
4.1.1. Sources (lagoons, sludges, tanks, etc.) 
4.1.2. Soils and Vadose Zone 
4.1.3. Groundwater 
4.1.4. Surface Water and Sediments 
4.1.5. Air 

5. Contaminant Fate and Transport 



https://semspub.epa.gov/work/06/9351177.pdf


https://semspub.epa.gov/work/06/9351177.pdf
https://semspub.epa.gov/work/06/9351177.pdf








https://semspub.epa.gov/work/HQ/174076.pdf
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Figure 8-5  When to Apply for a Technical Impracticability Waiver 

 

8.4.2.3 Functional Objectives as an Alternative Approach 

Functional objectives are established to measure progress in achieving remedial action objectives for 
complex sites that typically require long remediation timeframes and active remediation systems.  The 
American Management Association (AMA), among others, recognizes the crucial role of developing good 
objectives prior to starting virtually any project.  The AMA provides the acronym “SMART” (Specific, 
Measureable, Attainable, Relevant, and Time-Bound) to convey the attributes of good objectives.  
Functional objectives can be adjusted as necessary to meet the SMART attributes by asking the diagnostic 
questions about each. 
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Information contained in the EPA directive Land Use in the CERCLA Remedy Selection Process (OSWER 
9355.7-04) can be useful in establishing a basis for cleanup goals.  The directive clarifies how land use 
assumptions influence the baseline risk assessment, the development of alternatives, and the CERCLA 
remedy selection process.  The EPA directive Role of the Baseline Risk Assessment in Superfund Remedy 
Selection Decision Documents (OSWER 9355.0-30) provides guidance on how to use the baseline risk 
assessment to make risk management decisions such as determining whether RA is necessary and 
selecting appropriate remedies. 

 Defining the Remediation Footprint 

The process of identifying the remediation area or footprint follows the identification of cleanup goals.  
Cleanup goals are used to determine the area of attainment (AA), which is defined as the area where 
cleanup goals are exceeded.  Subsequently, the remediation strategy can then be conceptualized based 
on the size of the AA and the concentrations of COCs within the area.  A large AA often makes it ineffective 
and uneconomical to solely rely on an active remedy approach.  In this case, the approach typically 
consists of an active remedy in a portion of the AA that has high COC concentrations and a passive remedy 
for the remaining AA.  Although later refined in the RD phase, it is also critical in the FS process to have a 
preliminary understanding and estimate on the mass and distribution of COCs within the AA.  This 
understanding leads to a better remedial strategy and estimate of the remediation timeframe and cost. 

 Remedial Action Objectives 

RAOs should provide a clear and concise description of what the RA should accomplish, and reflect the 
expected future use of a site.  They should express how to protect human health and the environment 
rather than requiring a particular remedial technology to be operated until final cleanup goals are 
achieved.  For example, an RAO may be to limit human and ecological exposure to contaminated material 
above a certain level for a specified period of time, rather than achieving a numeric cleanup goal. 

In some cases, DON may prefer to achieve cleanup goals that have been determined to be protective of 
human health and the environment in order to obtain UU/UE of the property.  Cleanup goals may be 
established based on regulatory standards, such as MCLs for groundwater used as a drinking water source 
or site-specific risk-based values that have been calculated during the RI/FS.  If cleanup goals are used as 
RAOs, the wording should be flexible enough to respond to situations where it becomes impracticable to 
achieve those levels rather than relying on fixed quantitative cleanup goals.  For example, at sites 
contaminated with light, nonaqueous-phase liquids (LNAPLs), RAOs should be based on goals that 
“remove LNAPL to the extent practicable” rather than on more static or fixed numerical requirements.  
This can be demonstrated by employing “best available technologies or presumptive remedies” for source 
removal/treatment, which significantly reduces further contaminant releases to sensitive receptors 
and/or environmental media.  The RAO may also specify a containment remedy or any controls put in 
place to be protective of human health and the environment.  Some examples include: the use of LUCs, 
methods to prevent exposure via direct contact, controlling the migration of contaminant in groundwater, 
and preventing vapor migration from impacting indoor air quality. 

Additional discussion about RAOs is included in the DON Guidance for Optimizing Remedy Evaluation, 
Selection, and Design (UG-2087-ENV). 

It is important that RAOs be revisited throughout the phases of the ER process as regulations, 
understanding of site conditions, and project requirements change.  A review of the RAOs should be part 
of an optimization review performed during RA-O and LTMgt as discussed in the DON Guidance for 
Optimizing Remedial Action Operation (RA-O) (UG-NAVFAC-EXWC-EV-1301). 
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Figure 8-6  Development of Alternatives 

Ease of Implementation: Ease of implementation focuses on the technical feasibility and availability of 
the technologies each alternative would employ and the feasibility of implementing the alternative.  
Alternatives that are technically or administratively infeasible or that would require equipment, 
specialists, or facilities that are not available within a reasonable period may be eliminated from further 
consideration.  Factors such as constructability, expected opposition from the public, impact on the 
installation’s mission, compatibility with planned land uses, and availability of material, equipment, 
technical expertise, or off-site treatment and disposal facilities also may be considered in evaluating ease 
of implementation. 

Data adequate for 
decision-making? 

No 

Yes 
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Table 8-3  Review of Initial Screening of Alternatives 

Cost: A detailed life-cycle cost analysis is not necessary for comparison of alternatives at this stage of the 
remedy selection process.  A less detailed cost comparison based on relative cost of the alternatives (e.g., 
low, medium, high) is more suitable.  The relative costs should be based on engineering judgment, which 
includes capital, O&M, and monitoring cost considerations. 

Other Factors for Consideration: Alternatives that offer significant advantages by one criterion should be 
retained for detailed analysis even if they are inferior by other criteria.  Once a set of alternatives subject 
to detailed analysis is identified, they should be reviewed for potential action-specific ARARs.  Descriptions 

Issues that may cause an optimal technology to 
be prematurely screened out 

RPM actions to ensure optimal technologies are 
not prematurely screened out 

The technology is either not suitable for initial 
site conditions, not capable of meeting cleanup 
goals, not effective for all COCs, or not effective 
for all media or all areas of a site but could be 
used as a component of the initial or subsequent 
treatment train remedy to reduce overall cost or 
risk 

Ensure that the treatment train concept has been 
applied to allow appropriate use of technologies 

 

The technology is initially not acceptable to 
regulatory agencies or stakeholders as a result of 
past experience when it was misapplied 

Communicate with regulators and stakeholders 
to understand where there was experience with 
failure, understand why it failed, and determine 
if the proposed applications would have the 
same issues 

The technology is believed to be too expensive 
due to inconsistencies in cost-estimating, overly 
conservative assumptions, or misapplication 

Ensure cost estimating for all technologies is 
based on realistic assumptions 

The site characteristics are not well understood 
causing an invalid assumption that application of 
the technology is infeasible 

 

Consider field testing rather than assuming a 
technology is not feasible based on rules of 
thumb 

Confirm that decisions are based on accurate and 
representative data properly interpreted and re-
analyze data or go back to the field if necessary 

RAOs are not defined or not reasonable Develop risk-based RAOs 

Recent advances in technology are not known 

 

Obtain most up-to-date information on 
technological advances 

Project life-cycle characteristics were not 
considered, which would allow the technology to 
be suitable at some time in the future 

Understand typical life-cycle behavior 

Restrictions at the installation cause the 
technology to be eliminated without fully 
exploring all options with installation personnel 

Work with facility management to overcome 
implementation issues 
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of the alternatives and potential ARARs should normally be transmitted to state regulatory agencies for 
identification of any state ARARs that may be more stringent.  If off-site activities require the submittal of 
permit applications, this may require considerable time and effort and should be identified as early as 
possible in the remedial process.  This review also will determine whether any treatability studies are 
needed either to better define or cost an alternative or to provide information for predicting an 
alternative’s effectiveness and environmental impacts. 

When making a decision during the screening process, it is crucial that the RPM carefully evaluates the 
merits of each technology to avoid screening out an optimal technology for the wrong reason.  The RPM 
should keep in mind that in most cases, multiple technologies are applied as part of a treatment train.  An 
example of a treatment train is the in situ treatment of a highly-contaminated source area to reduce 
contaminant mass followed by MNA to polish residual concentrations in the source area and the 
remaining contaminant plume.  For more information regarding treatment trains, see DON Guidance for 
Optimizing Remedy Evaluation, Selection, and Design (UG-2087-ENV). 

The use of treatment trains allows technologies to be retained to address only a particular part of the site, 
media, COC, or project phase.  Technologies that have been found to be effective at other sites under 
similar conditions, or have relatively low cost and risk of implementation, should be retained unless there 
is a valid reason for screening them out.  In most cases, passive technologies such as MNA with LUCs 
should be retained either as a stand-alone remedy or as an important part of the overall remedy, 
particularly as part of an exit strategy in the latter phases of remediation to efficiently polish residual 
concentrations following implementation of other technologies.  An optimal technology can be one of 
several technologies that form the optimal overall treatment train. 

When reviewing the initial screening of alternatives, the RPM should keep in mind various issues that 
could cause an optimal technology to be prematurely screened out as shown in Figure 8-6.  In all cases, 
review rationale for elimination of each alternative to ensure reasons are valid, and consider use of an 
optimization review team.  

8.4.6.1 Approaches to Remedial Technology Selection 

When considering the appropriateness of the remedial alternatives being screened, the RPM should 
consider that risk management (e.g., institutional controls and containment) may be more cost-effective 
than cleanup at certain sites.  That is, a remedy can achieve protectiveness of human health and the 
environment through the elimination of exposure pathways or preventing contact with receptors, rather 
than by eliminating sources of contamination.  Such an approach may be the only technically practicable 
means of managing risks at sites involving complex, heterogeneous hydrogeology and recalcitrant 
contaminants, such as DNAPL.  In performing the evaluation between risk management controls versus 
active cleanup, the cost of LTMgt of the controls as well as impacts on potential future land use shall be 
considered.  LUCs are typically part of a treatment train used in conjunction with active and passive 
remedies.  Similarly, a combination of RA categories is often used in a treatment train approach such as 
in situ treatment/mass removal, containment, and LUCs. 

Any relevant historical information such as treatability studies or actual remedies implemented at the 
same installation or having similar environmental conditions can be useful for selecting applicable 
technologies.  To the extent possible, presumptive remedies, and those remedies that are successful and 
cost-effective (best available technologies), should constitute the initial remedial alternative list.  
Presumptive remedies are standard technologies that can be applied at certain types of sites, such as 
municipal landfills or soils impacted with VOCs.  They are designated by EPA based on historical patterns 
of remedy selection, past experience, and technology performance.  EPA expects presumptive remedies 

https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navfacesc-ev-ug-2087-env-opt-remedy-20100309.pdf?ver=ZCDBOHB1QkTsgp9fFZ04Fw%3d%3d
https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navfacesc-ev-ug-2087-env-opt-remedy-20100309.pdf?ver=ZCDBOHB1QkTsgp9fFZ04Fw%3d%3d
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to be considered at all applicable sites, as specified on the EPA Presumptive Remedies: Policy and 
Procedures website. 

Cost estimates can vary significantly for a given technology at different sites, and it is important to 
distinguish independent objective literature from vendor information to obtain reliable cost estimates.  
Therefore, resources available on the Internet, such as the websites for remedy selection listed in 
Appendix D, can be valuable in making correct decisions. 

8.4.6.2 Treatability Studies 

A treatability study involves testing and evaluating a treatment technology to determine its effectiveness 
at a particular site or to establish site-specific design parameters.  Treatability testing could be performed 
either at the bench-scale level (on- or off-site), or at the pilot-scale level.  Treatability studies are most 
often used to determine which remedial alternative better addresses site-specific conditions such as COCs 
and matrix effects (e.g., clays).  These studies can be applied for remedy screening, selection, and design, 
and should be carefully designed to meet DQOs/PQOs for the project.  The additional costs for conducting 
treatability studies is often justifiable as these studies can significantly reduce the uncertainties that are 
sometimes associated with innovative technologies, or are inherent with complex treatment trains. 

Treatability studies may be needed during the FS when sufficient information for technology cost and 
performance, under site-specific conditions, is not available.  For these technologies, laboratory-scale 
and/or bench-scale treatability studies may be conducted to obtain the required information.  This 
information is necessary for applying the nine NCP criteria to evaluate alternatives in the FS.  A treatability 
study should verify whether the technology is capable of meeting the cleanup goals or other specified 
performance objectives if it is part of a treatment train. 

Treatability studies may also be needed during the Remedial Design/Remedial Action (RD/RA) phase to 
obtain more detailed information about the unit operations, performance, and cost for designing a full-
scale treatment system.  Generally, a pilot/field-scale system is deployed on-site to collect the required 
information. 

 Remedial Alternatives Analysis 

Upon completion of the screening of remedial alternatives, the DON Policy for Optimizing Remedial and 
Removal Actions at all DON Environmental Restoration Program Sites (NAVFAC 5090 Ser 12005/EV3-KB) 
requires that a remedial alternatives analysis (RAA) be prepared for all remedy evaluation documents.  
The Remedial Alternatives Analysis Guidance provides background information on the RAA process and 
detailed guidance on preparing RAA deliverables.  The goal of the RAA review is an early and expedited 
optimization review of the remediation alternatives that will ultimately be analyzed in the detailed 
analysis of remedial alternatives.  RAAs provide the opportunity to align the remedial alternatives with 
RAOs that are consistent with the on-site risk for current and reasonably anticipated future land use.  The 
RAA review also ensures that potentially applicable remedial options are not removed too early in the 
remedy selection process and that other appropriate remedies are not overlooked.  The RAA is expected 
to reduce the time and effort that goes into remedy evaluation and SC. 

The RAA guidance includes a template to be used as a standardized planning tool in the early stages of 
the remedy evaluation phase of the ER project.  The RAA document summarizes the CSM, the RAOs, the 
PRGs, the previously screened alternatives, and the rationale for choosing the remedial alternatives that 
are retained for detailed comparative analysis. 

 Detailed Analysis of Remedial Alternatives 

http://nepis.epa.gov/Exe/ZyNET.exe/20012G52.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1991+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C91thru94%5CTxt%5C00000017%5C20012G52.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
http://nepis.epa.gov/Exe/ZyNET.exe/20012G52.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1991+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C91thru94%5CTxt%5C00000017%5C20012G52.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/r/RAA%20Guidance%20Oct2020_Final.pdf?ver=UFH1-KGIwKrjMpMOgFj9dQ%3d%3d
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Once a reasonable number of viable alternatives have been identified through screening and RAA, and 
ARARs have been identified, the alternatives are evaluated against nine criteria as specified in 40 CFR Part 
300.430 and listed in Table 8-4.  The two criteria of state and local community acceptance may not be 
evaluated fully until the PP is published and public review is completed during Remedy Selection (Chapter 
9). 

Table 8-4  Summary of the Nine NCP Criteria 

Category Criteria Description 

Threshold 
Criteria 

Overall protection of 
human health and 
the environment 

Addresses whether or not a specific alternative will achieve adequate 
protection and describes how the contamination at the site will be 
eliminated, reduced, or controlled through treatment, engineering, 
and/or LUCs. 

Compliance with 
ARARs 

Addresses whether or not a remedial alternative meets all related 
federal and state environmental statutes and regulations.  An 
alternative shall comply with ARARs, or be covered by a waiver, to be 
acceptable. 

Primary 
Balancing 
Criteria 

Long-term 
effectiveness and 
permanence 

Addresses the ability of a remedial alternative to maintain reliable 
protection of human health and the environment over time.  It also 
considers the risk posed by treatment residuals and untreated 
materials. 

Reduction in toxicity, 
mobility, or volume 
through treatment 

Addresses the preference for RAs that use treatment technologies 
that permanently and significantly reduce toxicity, mobility, and/or 
volume of contaminants. 

Short-term 
effectiveness 

Addresses the period of time needed to implement the remedy and 
any adverse impacts that may be posed to workers, the community, 
and the environment during construction and operation of the 
remedy. 

Implementability 

Addresses the technical and administrative feasibility of 
implementing a remedial alternative from design through 
construction and operation.  Factors such as availability of services, 
materials, and operational reliability are considered. 

Cost 
Addresses the total cost of a remedial alternative, including 
consideration of the capital costs, annual O&M costs, and net present 
value (NPV) of these costs. 

Modifying 
Criteria 

State acceptance  Addresses the acceptability of a remedial alternative to state 
regulatory agencies. 

Community 
acceptance Addresses the acceptability of a remedial alternative to the public. 

Shaded rows represent criteria that provide opportunities for GSR assessment. 

These nine evaluation criteria are categorized into three groups: threshold criteria, primary balancing 
criteria, and modifying criteria.  All threshold criteria must be satisfied for a remedial alternative to be 
eligible for selection.  The primary balancing criteria are used to weigh major trade-offs among 
alternatives.  The modifying criteria address public and regulatory acceptance of the alternatives.  Again 
note that a remedial alternative may be a single technology, but more often it is a combination of 
technologies employed sequentially over time in a treatment train remedial system.  Additionally, a 
combination of technologies may be employed concurrently to address different areas of the site.  Figure 
8-7 shows the key elements of the detailed analysis of alternatives and the relationship of these elements. 
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Figure 8-7  Detailed Analysis of Alternatives 

 

8.4.8.1 Optimization and Green Sustainable Remediation Considerations 

DON Policy for Optimizing Remedial and Removal Actions at all DON Environmental Restoration Program 
Sites (NAVFAC 5090 Ser 12005/EV3-KB) requires continual optimization of remedies in each phase of the 
remedial process.  Optimization practices maximize DON ERP effectiveness and minimize DON ERP 
financial liabilities and environmental footprints.  More detail on optimization during phases of the 
remedial process can be found in the NAVFAC BMS. 

GSR is implemented as part of the existing ER optimization program, and is described in DON Guidance 
on Green and Sustainable Remediation (UG-2093-ENV, Rev. 1).  This document provides RPMs and 
consultants with a clear approach to incorporating GSR considerations into the current remediation 
process. 

The detailed analysis of alternatives includes GSR analysis of each of the alternatives evaluated in the 
remedy evaluation documents.  For this phase of the optimization process, the SiteWise™ Tool is used to 
conduct a remedy footprint analysis of each alternative.  Additional remedy footprint analysis tools can 
also be used, but only in conjunction with or after an analysis using the SiteWise™ tool.  The GSR metrics 
used for this analysis may include GHG emissions, energy consumption, criteria air pollutants, water 
impacts, ecological impacts, resource consumption, worker safety, and community impacts.  Additional 
information about the SiteWiseTM tool as well as a downloadable user guide and current version of the 
tool is available on the NAVFAC ERB website under Green and Sustainable Remediation. 
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https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navfacesc-ev-ug-2093-env-gsr-20120405r1.pdf?ver=Ts0BEjYwdkc0FQ3mMxvFYQ%3d%3d
https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navfacesc-ev-ug-2093-env-gsr-20120405r1.pdf?ver=Ts0BEjYwdkc0FQ3mMxvFYQ%3d%3d
https://exwc.navfac.navy.mil/Products-and-Services/Environmental-Security/NAVFAC-Environmental-Restoration-and-BRAC/


https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/g/navfacesc-ev-rpt-gsr-cercla-integrate-201207.pdf?ver=9CiG7DkebR_0RfexG-sU3Q%3d%3d&timestamp=1651077559361
https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/g/navfacesc-ev-rpt-gsr-cercla-integrate-201207.pdf?ver=9CiG7DkebR_0RfexG-sU3Q%3d%3d&timestamp=1651077559361
https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navfacesc-ev-ug-2087-env-opt-remedy-20100309.pdf?ver=ZCDBOHB1QkTsgp9fFZ04Fw%3d%3d
https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navfacesc-ev-ug-2087-env-opt-remedy-20100309.pdf?ver=ZCDBOHB1QkTsgp9fFZ04Fw%3d%3d
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remedies alone often are not cost-effective in achieving final cleanup goals due to diffusion-limited mass 
transfer and hydrogeologic constraints.  Aggressive, active technologies are typically followed by passive 
treatment processes (e.g., enhanced bioremediation and/or MNA) to form a cost-effective treatment 
train solution.  At many sites, technologies such as biostimulation have been shown to be an effective 
treatment for reducing source area concentrations and establishing conditions conducive for MNA to 
polish residual source area contaminants.  At many other sites MNA alone has been demonstrated to be 
an effective remedy.  For remediation of lower concentration areas, such biological treatment processes 
are often the most effective and efficient remedy. 

In most cases, the final portion of the treatment train in both the source area and the remaining plume 
will include MNA to efficiently polish residual concentrations and/or LTM to ensure that concentration 
levels continue to decrease or remain at or below the cleanup goals for the site.  DON’s Natural 
Attenuation Software can be used to assess the natural attenuation capacity of an aquifer and estimate 
the time of remediation depending on the amount of source reduction performed.  This is a useful tool 
for the evaluation and design of treatment trains to optimize the overall remedy.  This software can be 
downloaded at www.nas.cee.vt.edu.  LUCs are typically implemented as part of a treatment train to 
prevent exposure to site contamination and to prevent unacceptable land use during remedy 
implementation and RA-O/LTMgt.  LUCs should be properly documented in the appropriate installation 
master planning documents and the NIRIS LUC Tracker. 

8.4.8.3 Exit Strategy 

The final step in the remedy development process is to identify performance objectives for each 
technology within the remedial technology train and then link these objectives to the exit strategy.  
Defining specific performance objectives is especially critical at sites with challenging features such as 
complex hydrogeology (e.g., very “tight” or impermeable geologic formations) or certain contaminant 
types (e.g., DNAPL).  These challenges and others may limit the ability of existing technologies to achieve 
stringent final cleanup goals.  In many cases, due to diffusion-limited mass transfer from low permeability 
layers, remedial alternatives may reach asymptotic mass removal rates before final cleanup goals can be 
achieved.  Therefore, setting practical, technology-based performance objectives as part of a pre-
determined decision-making framework is important.  This approach allows for greater flexibility in 
operating the system and also in transitioning between different remedial technologies as remediation 
progresses.  Examples of performance objectives include: (a) reaching asymptotic condition with respect 
to mass removal rate and/or concentration remaining; (b) exceeding a particular cost-per-pound 
removed; or (c) the cost-per-pound removed exceeds that of a less active or passive technology that 
would be the next phase of a treatment train.  Other examples of performance objectives for active and 
passive technologies are presented in DON Guidance for Optimizing Remedy Evaluation, Selection, and 
Design (UG-2087-ENV). 

The combined use of well-defined performance objectives with the treatment train approach allows for 
timely transitioning from one phase of the treatment train to the next.  This allows the most efficient 
technology to be used at the appropriate time throughout the project, thus minimizing the time that a 
non-optimum technology is in use.  This point is illustrated in Figure 8-8, which shows the cumulative 
project cost versus time, demonstrating how the use of a treatment train reduces overall project cost as 
compared to the continued use of a single technology (no treatment train).  It also demonstrates that 
having well-defined performance objectives further reduces total project cost by transitioning between 
treatment phases in a timely manner, thereby preventing a technology from operating beyond the time 
when it is no longer functioning at its optimum effectiveness. 

During the remedy evaluation process, it may be necessary to compare the risk reduction with the 
incremental cost to identify the best remedial alternative.  Technologies with a very high life-cycle cost 

https://clu-in.org/software/
https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navfacesc-ev-ug-2087-env-opt-remedy-20100309.pdf?ver=ZCDBOHB1QkTsgp9fFZ04Fw%3d%3d
https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navfacesc-ev-ug-2087-env-opt-remedy-20100309.pdf?ver=ZCDBOHB1QkTsgp9fFZ04Fw%3d%3d
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but with little or no additional benefit in risk reduction should be eliminated from consideration in favor 
of an alternate remedy that is more cost-effective.  According to CERCLA and NCP, all remedies shall be 
cost-effective.  Thus, remedial approaches can be eliminated from consideration if they are either higher 
in cost than an alternative remedy that is just as protective, or significantly higher in cost than an 
alternative remedy that is only slightly less protective, as documented in The Role of Cost in the Superfund 
Remedy Selection Process (OSWER 9200.3-23FS). 

DON Policy for Optimizing Remedial and Removal Actions at all DON Environmental Restoration Program 
Sites directs that special care be taken during the evaluation of any remedy that includes the extraction 
and treatment of groundwater (i.e., pump-and-treat) as a component.  DON experience has shown that 
the use of pump-and-treat is generally ineffective in reaching final cleanup goals and often results in high 
O&M costs.  DON policy requires approval for the installation of a pump-and-treat system at any DON ERP 
site.  The information that must be submitted for approval consideration is discussed in the policy and 
includes an analysis of remedial alternatives considered and a detailed cost analysis that justifies the use 
of pump-and-treat. 

When performing a cost evaluation, comparable life-cycle cost values should be developed by 
determining the net present value (NPV) of all project costs. 

 

Figure 8-8  Cost Reduction from Treatment Trains and Performance Objectives 
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http://semspub.epa.gov/work/11/174446.pdf
http://semspub.epa.gov/work/11/174446.pdf


https://www.whitehouse.gov/omb/circulars/


http://rais.ornl.gov/documents/HHEMC.pdf
http://nepis.epa.gov/Exe/ZyNET.exe/910165CR.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1991+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C91thru94%5CTxt%5C00000028%5C910165CR.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
http://nepis.epa.gov/Exe/ZyNET.exe/910165CR.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1991+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C91thru94%5CTxt%5C00000028%5C910165CR.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
http://www.epa.gov/sites/production/files/2014-11/documents/eco_risk_assessment1998.pdf
http://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=9100L92P.PDF
http://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=9100L92P.PDF


































































https://denix.osd.mil/ddes/home/home-documents/desr-6055-09/
https://www.trngcmd.marines.mil/Portals/207/Docs/TRNGCMD/safety/MCO%208020.10.pdf
http://www.navsea.navy.mil/Home/NOSSA.aspx








https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/m/Geophysical%20Systems%20Verification%20Final%20Report%20with%20Addendum%20-Sep-15.pdf?ver=le8ROZYiF7l6piRylmZKuw%3d%3d
https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/m/Geophysical%20Systems%20Verification%20Final%20Report%20with%20Addendum%20-Sep-15.pdf?ver=le8ROZYiF7l6piRylmZKuw%3d%3d






http://www.serdp-estcp.org/
https://www.serdp-estcp.org/Tools-and-Training/Munitions-Response/Classification-in-Munitions-Response
https://www.serdp-estcp.org/Tools-and-Training/Munitions-Response/Classification-in-Munitions-Response
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pathways can be produced.  Accuracy, effects of topography, tree canopy, line of sight, ease of use, and 
costs are generally the most significant criteria for technology selection. 

Locations can be determined by many different techniques of varying sophistication.  Traditional 
surveying techniques may use tapes and trigonometry to determine relative positions from known ground 
points.  Highly accurate optical laser-based measuring equipment can provide centimeter accuracy in a 
continuous tracking mode in areas where line of sight is not obstructed by trees or other objects.  Other 
techniques rely on various applications of differential global positioning systems (DGPSs); ultrasonic, radio 
ranging; and inertial navigation systems.  Sonar-based systems include ultra-short baseline and long 
baseline.  Inclinometers can also be used on tow cables for underwater systems.  In more advanced 
systems, positioning technologies are directly integrated with the sensors to provide a digital output that 
can be directly merged with sensor readings for creation of a site map. 

12.3.2.4 Navigation System 

The navigation system guides the system operator over the area of interest to be mapped.  Traditionally, 
the operator has navigated using visual aids, such as lines or cones set out in regular patterns.  With the 
advent of towed-array and airborne mapping systems, advanced navigation systems based on geo-
location technologies, such as DGPS, have been developed.  These systems provide real-time guidance 
and feedback that indicates whether a preplanned course is being correctly followed.  Navigation systems 
can also provide real-time feedback on data quality and coverage, allowing coverage errors and data gaps 
to be corrected in the field. 

The major components of a navigation system are the geo-location receiver (i.e., DGPS), navigation 
computer, and navigation aids.  Towed-array navigation system guidance errors of less than half the 
survey line spacing are needed for efficient field mapping of most full-coverage surveys.  However, greater 
accuracy may be needed at sites with tighter DQOs. 

12.3.2.5 Geophysical System Validation 

Prior to using a geophysical system (e.g., sensor, platform, positioning and data processing) at an MRS, 
the system must be demonstrated to the standard prescribed in the project work documents.  The Navy 
uses geophysical system verification (GSV) for geophysical system validation.  The GSV process is a 
rigorous, physics-based verification approach for determining that a geophysical system is operating 
properly, as well as allowing the ongoing monitoring of production work. 

The GSV process consists of performing daily checks of both the geophysical sensor equipment and of 
background conditions.  Geophysical sensor equipment checks are performed using an IVS and the 
background conditions checks are performed using a noise strip.  A production blind seeding program is 
also required to verify system performance during geophysical surveying.  Blind seeding is a powerful 
process monitoring tool that can serve to increase regulator and stakeholder confidence to a high enough 
level that post-remediation QC activities such as verification sampling may not be necessary.  Blind 
seeding tests and validates the geophysical detection process. 

Underwater GSV presents added challenges as compared to a terrestrial site.  Consideration should be 
provided for the dynamic nature of the underwater environment, and limitations on precision positioning 
for underwater platforms.  Design and use of underwater GSV needs to account for these factors. 

12.3.2.6 Digital Data Processing 

For DGM surveys, digital sensor data are recorded in the field by a data-acquisition system (i.e., a data 
logger or computer) and are typically processed and analyzed after the survey is completed.  Computer 
and analytical software systems are available to assist with processing geophysical survey data, producing 



https://www.serdp-estcp.org/Program-Areas/Munitions-Response
https://www.epa.gov/fedfac/military-munitionsunexploded-ordnance
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Figure 12-3  Underwater Munitions Response Site Remedial Technologies and Process Options 
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Special Environmental Restoration Site Considerations 

 

Depending on the type of contaminants found at a DON ERP site, there is a possibility that there are 
additional requirements, or specific investigation/reporting and remedial steps that will need to be 
considered.  These requirements are generally in addition to those found at a typical hazardous waste 
site.  This chapter addresses the requirements for these atypical sites, including those with ECs or vapor 
intrusion. 

 Resource Conservation and Recovery Act Corrective Action 

As discussed in Section 1.2.1, RCRA was enacted in 1976 as an amendment to the Solid Waste Disposal 
Act, and establishes a comprehensive legislative framework for a cradle-to-grave hazardous waste 
management program.  RCRA’s focus is on regulating currently operating hazardous waste facilities and 
protecting human health and the environment through good management practices when generating, 
transporting, treating, storing, or disposing of hazardous wastes.  In addition, RCRA requires the cleanup 
of releases from accidents or other activities at facilities that treat, store, or dispose of hazardous wastes.  
EPA refers to the cleanup of TSD facilities under these statutory authorities as a RCRA CA. 

DoD is the lead agency to respond to hazardous waste releases at DoD sites following the provisions of 
EO 12580 to CERCLA and the NCP.  However, EPA and the states also have authority to impose CA 
requirements under RCRA.  Ideally, the boundary between contaminated areas requiring RCRA CA and 
those requiring CERCLA response action should be clear: CERCLA applies to releases associated with past 
operations or activities, whereas RCRA applies to facilities that generate or manage hazardous wastes or 
solid wastes that contain hazardous constituents.  However, situations do arise where both RCRA and 
CERCLA apply. 

As a matter of DON policy, CERCLA is the preferred process for conducting cleanups.  FFAs usually specify 
that cleanups are to be accomplished under CERCLA, with RCRA as a potential ARAR.  DON facilities subject 
to CERCLA response may be subject to RCRA if they generate, transport, store, treat, or have disposed of 
hazardous waste as defined by RCRA.  Installations with active RCRA sites are likely to be required by 
regulatory agencies to identify and list all SWMUs on the installation.  The RPM should work to ensure 
that the DON ERP is consistent with delineated RCRA CAs.  RPMs should ensure there is cross-program 
integration early in the ER process.  This will allow the requirements of RCRA CA permitting and CERCLA 
to be met via one program’s set of procedural steps, thereby eliminating redundant reporting and 
documentation to address the administrative requirements of both programs. 

Although CERCLA and RCRA CA processes are not identical, many similarities allow the potential for 
interface between the two.  Table 13-1 illustrates the different phases of each program and presents a 
side-by-side comparison between CERCLA and RCRA CA remediation programs.  Additional information 
regarding CERCLA/RCRA CA at federal facilities is provided in Table 13-2. 

An overview of the RCRA CA process can be found in Chapter III of EPA RCRA Orientation Manual.  
Additional background information and guidance is provided in EPA RCRA Corrective Action Plan (OSWER 
9902.3-2A), and on the EPA Corrective Action website.  NAVFAC has also created a BMS series to provide 
more detail. 

 

http://www.epa.gov/sites/production/files/2015-07/documents/rom.pdf
https://www.epa.gov/sites/production/files/2013-10/documents/rcracactionpln-rpt.pdf
https://www.epa.gov/hw/learn-about-corrective-action
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Table 13-2  Conducting CERCLA Response Actions and RCRA Corrective Actions at Federal Facilities 

Remediation 
Step/Activity 

or Requirement 

CERCLA 
Response Action Program 

RCRA 
Corrective Action Program 

Identification 
Regulated 
Facilities 

Any site where a hazardous substance has 
been stored, placed, disposed, or deposited, 
whether or not it is subject to RCRA 

All contiguous property controlled by an 
owner/operator seeking or having a RCRA 
permit 

Regulatory 
Triggers 

For purposes of notifying the National 
Response Center, release of a reportable 
quantity of a hazardous substance 
 
For environmental response purposes, a 
“hazardous substance” release that causes 
a “threat to human health or the 
environment” or a release of a “pollutant or 
contaminant” that poses an “imminent and 
substantial endangerment” 

TSD of hazardous waste at a facility that 
existed as of 19 November 1980, and did 
not obtain RCRA closure by 26 January 
1983 

Regulated 
Materials 

Any hazardous substance or pollutant or 
contaminant (with certain exceptions) 
(CERCLA §101(14)) 

Any hazardous waste or hazardous waste 
constituent listed in Part 261, Appendix VIII 
or Part 264 Appendix IX, or any waste 
exhibiting a hazardous characteristic 
identified in Part 261 released from a 
SWMU 

Lead Agency EPA or the federal agency controlling the 
facility 

EPA or authorized state agency 

Prioritization and Delineation 
Site Prioritization HRS score National Corrective Action Prioritization 

System (NCAPS) 
Management 
Unit Delineation 

AOC 
OU 
Site 

AOC 

CAMU 

SWMU 
Hazardous Waste Management Unit 

Land Disposal 
Restriction 
Applicability 

Applicable when remedial wastes are 
removed from the site  

Applicable when remedial wastes are 
“placed” (e.g., moved from one area of 
contamination to another); not applicable 
to CAMUs 

Off-Site Access Permission should be obtained Permission shall be obtained 
Investigation and Planning 

Remedy 
Selection Goals 

To protect human health and environment, 
maintain protection over time, and 
minimize volume, toxicity, or mobility of 
waste 

To protect human health and environment, 
attain cleanup levels, comply with waste 
management standards, and remediate 
(remove, treat, or control) release sources 

Public 
Participation 

Program is specified in regulations Occurs as part of permitting process 
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Remediation 
Step/Activity 

or Requirement 

CERCLA 
Response Action Program 

RCRA 
Corrective Action Program 

Early Response Through removal action provisions Through interim measures 
Incremental 
Response 

Through OUs Through phased remediation 

Remedy 
Selection 

Remedy selected by DON Remedy selected by EPA or authorized 
state agency 

Remedy 
Challenge 

CERCLA §113(h) precludes citizen suits 
before a selected response action is 
complete to prevent delays in cleanup 

RCRA §7002 governs citizen suits. No 
citizen suits may commence if an action is 
already being conducted under RCRA or 
CERCLA §104 or §106 

Implementation 
Standards 
Governing 
Remediation 

ARARs As set forth in facility’s permit 

Permits No permits required for on-site portion of 
removal or RAs (remedy must still comply 
with substantive requirements of permit 
provisions) 

All necessary permits must be obtained for 
the selected remedy 

Cleanup Levels Negotiation based on ARARs, or 
promulgated state or federal standards 
where applicable 
 
 
Cleanup levels shall satisfy acceptable risk 
range 

Negotiation based on promulgated federal 
and state standards, risk derived 
standards, and/or other applicable 
guidance documents 
 
Cleanup levels shall satisfy acceptable risk 
range 

Post-Closure/Post-Remedy 
Post-
Closure/Post-
Remedy 
Requirements 

Generally reevaluate not less than every 
five years 

As established in permit 

Costs 
Penalties If stipulated in an Interagency Agreement Specified in RCRA and state laws 
Cost Recovery Available Not Available. See Mehring et al. v. KFC 

Western, Inc., 116 S. Ct. 1251 (1996); 
however, costs incurred under RCRA and 
other programs that meet CERCLA’s 
definition of removal or RA are generally 
recoverable under CERCLA 
Natural resource damages are not usually 
recoverable under RCRA, nor is the facility 
owner/operator usually liable for them 
under RCRA § 7003 

Natural Resource 
Damage 

Trustees may recover costs for natural 
resource damages (NRDs) 

Consult counsel if trustees attempt to 
assert NRDs under statutes other than 
CERCLA or Oil Pollution Act 



https://yosemite.epa.gov/osw/rcra.nsf/ea6e50dc6214725285256bf00063269d/dae2ebfe4be1cdd085256d1600748bbd!OpenDocument
https://semspub.epa.gov/work/06/9351177.pdf


http://www.epa.gov/sites/production/files/2013-10/documents/rcracorraction-mem.pdf
http://www.epa.gov/sites/production/files/documents/oswerdir9272_0-22.pdf
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After completing these requirements, the UST is closed.  If contamination was not detected, then no 
further action is required.  The steps for evaluating USTs are shown in Figure 13-1. 

13.2.1.1 Release Response 

Closure of a storage tank may identify soil contamination associated with the tank and piping.  If 
contamination is discovered during UST closure of DON owned and operated tanks, the regulatory 
authority must be notified within 24 hours.  In accordance with the DERP Manual, OPNAV M-5090.1, and 
MCO P5090.2A, immediate or short-term response actions required to limit or mitigate a spill or release 
caused by current operations must be funded by the operator that holds the tank maintenance User 
Identification Code (UIC).  However, any required long-term RAs to address spill residuals are covered by 
the DON ERP. 

The following immediate and short-term response actions are required by regulation 1  if conditions 
warrant: 

1. Remove as much substance from the UST system as possible to prevent further release to the 
environment; 

2. Visually inspect any aboveground releases or exposed belowground releases and prevent further 
migration of the release substance into surrounding soils and groundwater; 

3. Monitor and mitigate fire and safety hazards; 

4. Remedy human health hazards posed by contaminated soils excavated or exposed by closure 
activities; 

5. Sample for the presence of a release where the contamination is most likely to be present at the 
UST site, unless the presence and source of the release have already been confirmed; 

6. Investigate to determine the possible presence of free product, and remove free product as soon 
as practicable; and 

7. Provide all required submittals to regulators, such as the UST Site Check/Site Assessment Checklist 
and UST closure forms, and an initial site characterization report summarizing the initial 
abatement steps and resulting information or data. 

In addition, prior to Step 5 above, the operator that holds the tank maintenance UIC should remove as 
much contaminated soil from the excavation area as possible.  Sampling should include both soil and 
groundwater to provide a site assessment characterization.  In accordance with DERP and DON policy, 
these immediate and short-term response actions must be funded by the operator that holds the tank 
maintenance UIC.  Longer term actions, if necessary, are appropriate for ER,N or BRAC funding. 

                                                            
1The list is taken from Subpart F Release Response and Corrective Action for UST Systems Containing Petroleum of 
Hazardous Substances, 40 CFR 280.62 Initial Abatement Measures and Site Check and 280.63 Initial Site 
Characterization. 

http://www.marines.mil/Portals/59/MCO%20P5090.2A%20W%20CH%201-3.pdf




http://www.epa.gov/OUST/cat/index.htm


http://www.esd.whs.mil/Directives/issuances/414025m/


http://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/gpr/don-ev-pol-er-g-ram-20100218.pdf
https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/471527p.pdf?ver=2019-04-12-075155-183








https://flankspeed.sharepoint-mil.us/sites/HQPAO/Shared Documents/Forms/AllItems.aspx


https://www.navfac.navy.mil/products_and_services/am/about_us/resources.html
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Figure 13-3  Comparison of MARSSIM, CERCLA, and RCRA Processes 
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Table D-1  Additional Remedial Technology Resources 

Green and 
Sustainable 
Remediation (GSR) 

ERB Green and Sustainable Remediation 
(GSR) Webpage 

http://www.navfac.navy.mil/navfac_world
wide/specialty_centers/exwc/products_an
d_services/ev/erb/gsr.html 

DON Guidance on GSR http://www.navfac.navy.mil/content/dam
/navfac/Specialty%20Centers/Engineering
%20and%20Expeditionary%20Warfare%20
Center/Environmental/Restoration/er_pdf
s/gpr/navfacesc-ev-ug-2093-env-gsr-
20120405r1.pdf 

NAVFAC GSR Fact Sheet https://www.navfac.navy.mil/content/da
m/navfac/Specialty%20Centers/Engineerin
g%20and%20Expeditionary%20Warfare%2
0Center/Environmental/Restoration/er_pd
fs/g/navfac-ev-fs-gsr-201405v7.pdf 

SiteWiseTM V.3.1 User’s Guide https://www.navfac.navy.mil/content/da
m/navfac/Specialty%20Centers/Engineerin
g%20and%20Expeditionary%20Warfare%2
0Center/Environmental/Restoration/er_pd
fs/s/SiteWise3.1/sitewisetm_user_guide_V
ersion%203%201_20150924.pdf  

SiteWiseTM V.3.1 Software. (ERB Secure 
on Optimization Workgroup page) 

https://hub.navfac.navy.mil/webcenter/po
rtal/exwc/Business+Lines/Environmental+
Security/ERB-
Environmental+Restoration+and+BRAC/W
G-
OPT?_afrLoop=215204088436044#!%40%
40%3F_afrLoop%3D215204088436044%26
centerWidth%3D100%2525%26lastReview
edDate%3D2%2BNovember%2B2014%26l
eftWidth%3D0%2525%26pocEmail%3Dbar
bara.a.johnson1%2540navy.mil%26rightWi
dth%3D0%2525%26showFooter%3Dfalse%
26showHeader%3Dfalse%26_adf.ctrl-
state%3Dferaf79da_45 

EPA Green Remediation Focus http://www.clu-in.org/greenremediation/ 

ITRC Green and Sustainable 
Remediation: A Practical Framework 

http://www.itrcweb.org/Documents/GSR-
2.pdf 

https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navfacesc-ev-ug-2093-env-gsr-20120405r1.pdf?ver=Ts0BEjYwdkc0FQ3mMxvFYQ%3d%3d
https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navfacesc-ev-ug-2093-env-gsr-20120405r1.pdf?ver=Ts0BEjYwdkc0FQ3mMxvFYQ%3d%3d
https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navfacesc-ev-ug-2093-env-gsr-20120405r1.pdf?ver=Ts0BEjYwdkc0FQ3mMxvFYQ%3d%3d
https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navfacesc-ev-ug-2093-env-gsr-20120405r1.pdf?ver=Ts0BEjYwdkc0FQ3mMxvFYQ%3d%3d
https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navfacesc-ev-ug-2093-env-gsr-20120405r1.pdf?ver=Ts0BEjYwdkc0FQ3mMxvFYQ%3d%3d
https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Restoration/er_pdfs/gpr/navfacesc-ev-ug-2093-env-gsr-20120405r1.pdf?ver=Ts0BEjYwdkc0FQ3mMxvFYQ%3d%3d
https://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/g/navfac-ev-fs-gsr-201405v7.pdf
https://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/g/navfac-ev-fs-gsr-201405v7.pdf
https://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/g/navfac-ev-fs-gsr-201405v7.pdf
https://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/g/navfac-ev-fs-gsr-201405v7.pdf
https://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/g/navfac-ev-fs-gsr-201405v7.pdf
https://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/s/SiteWise3.1/sitewisetm_user_guide_Version%203%201_20150924.pdf
https://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/s/SiteWise3.1/sitewisetm_user_guide_Version%203%201_20150924.pdf
https://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/s/SiteWise3.1/sitewisetm_user_guide_Version%203%201_20150924.pdf
https://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/s/SiteWise3.1/sitewisetm_user_guide_Version%203%201_20150924.pdf
https://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/s/SiteWise3.1/sitewisetm_user_guide_Version%203%201_20150924.pdf
https://www.navfac.navy.mil/content/dam/navfac/Specialty%20Centers/Engineering%20and%20Expeditionary%20Warfare%20Center/Environmental/Restoration/er_pdfs/s/SiteWise3.1/sitewisetm_user_guide_Version%203%201_20150924.pdf
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Table D-1  Additional Remedial Technology Resources 

Remedial Technology 
Optimization 

ERB Optimization Webpage https://www.navfac.navy.mil/navfac_worl
dwide/specialty_centers/exwc/products_a
nd_services/ev/erb/opt.html 

Remedial Alternatives Analysis (RAA) 
Guidance 

http://www.navfac.navy.mil/content/dam
/navfac/Specialty%20Centers/Engineering
%20and%20Expeditionary%20Warfare%20
Center/Environmental/Restoration/er_pdf
s/r/navfac-ev-guid-raa-20120404.pdf 

DON Guidance for Optimizing Remedy 
Evaluation, Selection, and Design 

http://www.navfac.navy.mil/content/dam
/navfac/Specialty%20Centers/Engineering
%20and%20Expeditionary%20Warfare%20
Center/Environmental/Restoration/er_pdf
s/gpr/navfacesc-ev-ug-2087-env-opt-
remedy-20100309.pdf  

DON Guidance for Optimizing Remedial 
Action Operations (RA-O) 

http://www.navfac.navy.mil/content/dam
/navfac/Specialty%20Centers/Engineering
%20and%20Expeditionary%20Warfare%20
Center/Environmental/Restoration/er_pdf
s/gpr/navfacexwc-ev-ug-1301-opt-rao-
20121001.pdf  

NAVFAC Management and Monitoring 
Approach (MMA) Presentation 

http://www.navfac.navy.mil/content/dam
/navfac/Specialty%20Centers/Engineering
%20and%20Expeditionary%20Warfare%20
Center/Environmental/Restoration/er_pdf
s/m/navfac-ev-pres-mma-20120503v2.pdf  

NAVFAC Transitioning from Conventional 
to Passive Sampling for Groundwater 
Fact Sheet 

https://www.navfac.navy.mil/content/da
m/navfac/Specialty%20Centers/Engineerin
g%20and%20Expeditionary%20Warfare%2
0Center/Environmental/Restoration/er_pd
fs/t/navfacexwc-ev-tds-1305-gw-passive-
201304.pdf 

DON Guidance for Planning and 
Optimizing Monitoring Strategies 
 

https://www.navfac.navy.mil/content/da
m/navfac/Specialty%20Centers/Engineerin
g%20and%20Expeditionary%20Warfare%2
0Center/Environmental/Restoration/er_pd
fs/gpr/navfacesc-ev-ug-2081-env-opt-
mon-201011r1.pdf 

Munitions Response 
ERB Munitions Response Program (MRP) 
Webpage (ERB Secure) (policy, case 
studies, videos) 

https://www.navfac.navy.mil/navfac_worl
dwide/specialty_centers/exwc/products_a
nd_services/ev/erb/mr-sites.html 
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