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Preamble

As part of the Navy’s effort to incorporate
continual process improvements, this
document was developed to present an

Suggested Site Management and Monitoring Report Outline Objective:  Develop a Standardized 
Approach for Site Management and document was developed to present an

improved approach for documentation and
optimization of post-Record of Decision
site management and monitoring (formerly
referred to as long-term monitoring). This
document is designed to assist Remedial
Project Managers in preparing

Approach for Site Management and 
Monitoring

This outline is not designed to be a one-
size-fits-all template. Depending on 
variations within your selected remedy, 
the outline can be revised to produce the 

• Executive Summary
• Introduction
• Site Location, History, and Characteristics

• Conceptual Site Modelj g p p g
management and monitoring reports for
the Navy Environmental Restoration
Program. This document is set up to
provide insight into each of the key
elements of site management and
monitoring to more effectively reach site
l

level of detail needed to balance the use 
of streamlining and visualization tools for 
better site-specific data presentation.

This document is designed to be viewed 
electronically. This format allows the 
reader to zoom into the detail presented in 

• Conceptual Site Model
• Previous Investigations and Decisions

• Remedial Action Objectives and Cleanup Levels
• Remedy Implementation and Evaluation

closure:
• Summarizing data quality objectives
• Understanding cleanup goals and 

expected outcomes of remedy 
components

• Continuously optimizing 

reader to zoom into the detail presented in 
the color graphics.• Land Use Controls

• Active Treatment
• Monitoring Program
Data Quality Objectivesmanagement and monitoring 

approaches
This document is organized to follow a
suggested report outline. The header of
each page represents a key section of a
site management and monitoring report.

Data Quality Objectives
Sampling and Analysis
Data Evaluation

• Remedy Performance and Protectiveness
The columns on each page contain the
following information and tips:

• Left column - Provides insight into 
the content and purpose of the 
report section and suggested tips to 
better evaluate and present 
i f ti   

• Cost
• Optimization
• Site Closeout Strategy  
• Conclusions and Recommendationsinformation.  

• Center column - Depicts an 
example and/or relevant section of a 
Management and Monitoring Report. 

• Right column - Provides examples 
or additional information regarding 

t ti  f t t t  

• Conclusions and Recommendations
• Acronyms and Abbreviations
• References Document Production

For the Administrative Record or Site File, 
i l d   l t  b k k d PDF f 
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presentation of report content, 
including where electronic links can 
be useful. 

2

include a complete bookmarked PDF of 
the document on CD.



Interactive Documentation

As an option, management and monitoring
reports can be developed as an interactive
electronic document to provide the reader

Document View Additional Information

electronic document to provide the reader
access to enhanced graphics and
additional material. Prior to developing an
interactive report, stakeholder input
should be considered.

While the report itself should be a stand-
Click on bold blue text for 

links to additional While the report itself should be a stand-
alone document presenting the latest
round of monitoring data, interactive text
and figures can also be presented on an
accompanying CD to concisely present
monitoring data collected over time.

information

For the Administrative Record or Site File,
include a complete bookmarked PDF of
the document on the CD.

Some tips for consideration for developing
an interactive report include:an interactive report include:

• Bold blue text can be used to 
indicate a link to more specific or in-
depth information on a particular 
topic (e.g., pertinent pages from a 
cited report). 

• Icons can be used in figures and 
Click on icons to 

view• Icons can be used in figures and 
tables to identify a link to additional 
information (e.g., historic data 
tables, soil boring logs).

• Back buttons can be set to return 
the reader to their previous view of 
the document when links are used

linked information

the document when links are used.

References should offer the reader the
detail necessary to easily identify the
referenced or linked information, for
example: title/author/date, section
number page numbers and

Navy Environmental Restoration Program Management and Monitoring Approach

number, page numbers, and
Administrative Record numbers (where
appropriate).
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Executive Summary

Document Content Document View

The Executive Summary should capture
the key recommendations and changes
to the Conceptual Site Model and
monitoring approach. Concisely sum-
marize current management approach
and the findings and recommendations
based on monitoring event(s) Considerbased on monitoring event(s). Consider
a summary table to present report
highlights.

Be sure to include the rationale for
previous recommendations that were
not fully implementednot fully implemented.

Navy Environmental Restoration Program Management and Monitoring Approach 4



Introduction

Document Content Document View Additional Information

This section is intended to provide the
reader an introduction and the ob-
jectives of the report. The introduction
should include:

• Report Title
• Date and Round of Sampling

Interactive Management and
Monitoring Report

If an interactive management and 
monitoring report is developed, this section 
should include discussions on how to  use 

• Site and Facility Name 
• Applicable Decision Document(s)
• Lead Agency and Stakeholders

The objectives of the management and
monitoring program should be included

should include discussions on how to  use 
the interactive CD, the special features in 
the report, and some minor trouble 
shooting.

monitoring program should be included,
along with the specific objectives of the
report. Report objectives to consider:

• Provide an update on the status of 
remedy implementation

• Present Trend Analysis
• Evaluate progress toward meeting 

Remedial Action Objectives and 
site closeout

• Present conclusions and 
recommendations

Document organization should be listed
and will familiarize the reader with the
layout and features of the report.
Include section numbers and titles.

Navy Environmental Restoration Program Management and Monitoring Approach 5



Site Location, History, and Characteristics

Document Content Document View Additional Information

This section should provide an overview
of the facility and site background.
Consider including a summary with the
following information:

• Name, location, and size of the 
facility and site

• Map showing the relationship 
between the site, facility, and 
surrounding area 

• Former, current, and future use of 
the site

• Maps showing features pertinent 
to the site and remedy 
implementation (e.g., extent of 
filling operations, plume extent, 
land use controls, etc.)

• Geological and hydrogeological 
characteristics

• Regulatory programs and drivers 
for actions at the site

This information can be summarized in
a narrative with embedded site specific
maps, links to supporting documents,p pp g
and other sources of information.
Reformulate key facts and graphics from
historical reports as copying and pasting
can lead to extraneous information.

Navy Environmental Restoration Program Management and Monitoring Approach 6



Conceptual Site Model

Document Content Document View Additional Information

A Conceptual Site Model (CSM)
should be presented to include the
following:

• Site layout
• Hydrogeologic setting
• Source area(s) and Source area(s) and 

contaminated media
• Fate and transport mechanisms
• Exposure pathways
• Potential current and future 

receptors

A graphic CSM is preferred, but the
level of detail required will vary
depending on site conditions. Simpler
CSMs can be developed by Remedial
Project Managers or contractors, while
more complex CSMs with detail andmore complex CSMs with detail and
modeling information may need to be
prepared by contractors. Additionally,
for complex sites, multiple CSMs may
need to be developed to fully
communicate the site conditions.

Because the CSM is the key to aid in
understanding why the remedy is
effectively meeting goals and how it
might impact future actions at the site,
it should be referenced throughout the
remainder of the site management and

Optional Link

Excavation Area (after fill placement, 
grading, and top soil placement)

remainder of the site management and
monitoring report.

Navy Environmental Restoration Program Management and Monitoring Approach 7
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Conceptual Site Model contd.

Document Content Document View Additional Information

Vapor intrusion If the site is complex, a greater level of
detail may be necessary to dem-
onstrate source materials, subsurface
hydrogeology, and the lateral and
vertical extent and magnitude of
contamination. For example, at a
hl i t d l t it if M b

Vapor intrusion 
pathway

chlorinated solvent site, if a Membrane
Interface Probe (MIP) investigation
was conducted to delineate the lateral
and vertical extent of contamination,
consider using the data to present a 3-
dimensional (3-D) plume.

If appropriate, interactive links can be
used to show the past, present, and
future conditions at the site by linking
to more detailed information [e.g.,
actual site photos, soil boring logs,
geophysical surveys 3-D modelinggeophysical surveys, 3-D modeling,
receptor information, MIP logs and
models, vapor intrusion conceptual
site models (CSMs), historical CSMs,
etc.].

Historical 1970 CSM

Navy Environmental Restoration Program Management and Monitoring Approach 8



Previous Investigations and Decisions

Document Content Document View Additional Information

Discussions of previous investigations
and actions (including enforcement
activities) relevant to the management
and monitoring report should be
included in this section. Text and/or a
summary table can be used to present
previous investigations and actionsprevious investigations and actions
including:

• Report title and date
• Objective(s) of the investigation/ 

action
• Activities conducted
• Key findings
• Conclusions and 

recommendations
• Administrative Record number 

(where applicable)

Similar tables may have been previously
generated as part of the Record of
Decision (ROD) and can be revised to
incorporate any post-ROD actions. This
table should be continually updated for
inclusion in future documents, such as
Five-Year Reviews.

Optional Link

Navy Environmental Restoration Program Management and Monitoring Approach 9



Remedial Action Objectives and Cleanup Levels

This section should list site-specific

Document Content Document View Additional Information

remedial action objectives (RAOs) and
cleanup levels to provide an
understanding of why site management
and monitoring is being conducted and
the goals to reach site closeout. For sites
that do not have specific cleanup levels,
consider listing any screening criteriaconsider listing any screening criteria
established for evaluating site conditions.
Refer to the Record of Decision (ROD)
and/or other post-ROD documentation to
identify the most up-to-date site-specific
RAOs, long–term management objectives
and/or clean-up levels./ p s

For sites where historical cleanup levels
were not developed, or need updating to
reflect current regulatory requirements,
include rationale for establishment of or
changes to cleanup levels. For O ti l Li kchanges to cleanup levels. For
considerations on how to document post-
ROD changes refer to the Conclusions
and Recommendations section.

A summary table can be used to list the
constituents of concern by each media

Optional Link

constituents of concern by each media
requiring action, respective cleanup
levels, and a basis for the cleanup
levels. Definition

Navy Environmental Restoration Program Management and Monitoring Approach 10



Remedy  Implementation and Evaluation

Document Content Document View Additional Information

The remedy implementation and eval-
uation section should introduce the
selected remedy including a brief
description of each remedy component
and expected outcome. A summary
table may be used to describe how
remedy components meet remedialremedy components meet remedial
action objectives and/or long-term
management objectives, and include
metrics for evaluating their success.
This should provide an understanding of
whether each remedy component will be
effective in achieving the expectedeffective in achieving the expected
outcome. Expected outcomes may in-
clude implementation of subsequent
treatment train technologies or con-
tingency remedies.

Subsections should describe theSubsections should describe the
ongoing implementation of each remedy
component and the current status of the
site. In this document, examples are
provided for active treatment, land use
controls, and a monitoring program.

Navy Environmental Restoration Program Management and Monitoring Approach 11



Land Use Controls

Document Content Document View Additional Information

This section should describe the land
use controls (LUCs) and LUC object-
ives. Include documentation of the fol-
lowing that occurred during the reporting
period:

• Base operations – any activities 
h  h  d  h  i  i  that have occurred on the site in 
support of the base mission (e.g.,  
utility repair, general construction, 
etc.)

• Site inspections – dates of 
inspection, infractions noted, and 
corrective measures taken

Optional 
Link

corrective measures taken
• Site operations and maintenance 

(O&M) – activities related to O&M 
(e.g., fence repair, sign 
replacement, soil cover repair, 
etc.)

Consider the use of figures, LUC
checklists, letters, memos, plats, etc.,
when applicable. LUC checklists should
be developed and agreed upon by
regulatory stakeholders, prior to use.

Navy Environmental Restoration Program Management and Monitoring Approach 12



Active Treatment

This section should describe remedy

Document Content Document View Additional Information

This section should describe remedy
implementation and on-going treatment,
where appropriate. Provide a summary
of site-specific information including:

• Dates of treatment
• Amount and type of substrate 

injectedinjected
• Operating parameters
• Maintenance requirements 

(routine and/or repairs)
• Document any equipment failures
• Contamination treated/removed
• Enhancements to bio-remediation
• Treatment train and contingency 

remedies

Identify any performance objectives that
measure the operational efficiency andmeasure the operational efficiency and
suitability of the active remedy. These
objectives provide the decision-making
steps on when to transition to another
technology or optimize a treatment train,
ultimately leading to a closeout strategy
for the treatment system.

Navy Environmental Restoration Program Management and Monitoring Approach 13



Monitoring Program:  Data Quality Objectives

This section incl des the data q alit

Document Content Document View Additional Information

This section includes the data quality
objectives (DQOs) for the monitoring
program and should clearly state:

• Problem definition
• Goals/environmental questions to 

be answered (e.g., monitored 
t l tt ti  l  natural attenuation, release 

beyond the point of compliance 
from a landfill, ensuring that the 
plume is not migrating off-site, 
vapor intrusion monitoring, or 
remedy component transition)

• Study boundaries

Optional Link

• Study boundaries
• Project action limits

The DQOs were likely established as
the decision documents were developed
and remedy chosen. Revisit these
bj ti t th t l tli dobjectives to ensure that goals outlined

adequately address the metrics for
remedy components and expected
outcomes.

Understanding the Problem is the
Key to Keeping on the Path to
Closeout

Understanding the Problem is the
Key to Keeping on the Path to
Closeout

Understanding the Problem is the
Key to Keeping on the Path to
Closeout

Navy Environmental Restoration Program Management and Monitoring Approach 14



Monitoring Program:  Sampling and Analysis

Document Content Document View Additional Information

The sampling and analysis section
should include the details of the
monitoring program. A table can be
used to summarize the following:

• Sample matrices
• Sample locations
• Sample methods
• Sample parameters
• Laboratory methods
• Laboratory requirements (e.g., 

Department of Defense  
Environmental Laboratory Environmental Laboratory 
Accreditation Program  
accreditation, state certification, 
etc.)

A figure showing the study area and
sample locations should also be

Optional Link

sample locations should also be
provided. A table summarizing the
sampling constituents by media should
be included, if applicable.

Consistent sampling and laboratory
analytical methods should be used toanalytical methods should be used to
reduce data variability and increase data
comparability within each monitoring
event and over time.

Navy Environmental Restoration Program Management and Monitoring Approach 15



Monitoring Program:  Data Evaluation

This section should clearly depict the

Document Content Document View Additional Information

results from the current monitoring event
using text, summary tables, and
figures. Depending on the data quality
objectives (DQOs), it may also be
helpful to include results from past
monitoring efforts. For a stand-alone
report present the current round of data
and trend analysis of constituents of
concern (COCs) over time. If
appropriate, consider providing data
from previous monitoring rounds as
appendices or links.

The type of data analysis that isThe type of data analysis that is
performed will be specific to the DQOs
at the site and may include statistical
trend analysis and/or comparison
to performance metrics, cleanup goals,
or cleanup levels. Data evaluation
examples may include:

At  l dfill it  ith  COC  d 
Click dates at bottom of
graphic to display the same• At a landfill site with no COCs and 

groundwater monitoring at the 
point of compliance, consider a 
trend analysis of those data to 
identify if a release has occurred 
or demonstrate no release has 
occurred.

graphic to display the same
map showing data from each
round of sampling

• For a groundwater remedy 
designed to reduce COC 
concentrations, include 
comparison to cleanup levels and 
trend analysis. 

The subsequent data evaluation pagesThe subsequent data evaluation pages
provide additional direction on pres-
enting trend analysis, groundwater treat-
ment, and monitored natural attenuation.

For historical data, Naval Installation
Restoration Information Solution

Navy Environmental Restoration Program Management and Monitoring Approach 16

(NIRIS), the Navy’s repository for
analytical data, can be used.



Data Evaluation: Trend Charts

Document Content Document View Additional Information

Trend charts should be used to
document changes in the concentrations
of constituents of concern over time.
The charts should be evaluated to
provide interpretations to give the reader
a better understanding of what is going
on at the site and for supporting theon at the site and for supporting the
conclusions and recommendations. The
key data evaluation elements to
consider for trend charts are:

• Plot the cleanup level or other 
target endpoint on the trend graph 
for comparison for comparison 

• Develop trend lines using 
statistical methods such as 
Regression Analysis (e.g., using 
Microsoft Excel 2003) or Mann 
Kendall  Test

• Embed an explanation of the data • Embed an explanation of the data 
shown on the trend to highlight 
conclusions as they relate to data 
quality objectives (e.g., slight 
downward trend, consistent over 
time, anomalous data point)

Navy Environmental Restoration Program Management and Monitoring Approach 17



Data Evaluation: Monitored Natural Attenuation

Document Content Document View Additional Information

For remedies that include enhanced
degradation and/or Monitored Natural
Attenuation, depict the following to
demonstrate continued effectiveness,
where applicable:

• Clear and meaningful trends of 
iconcentrations

• Estimated rates of natural 
attenuation and associated 
uncertainties

• Figures of groundwater 
concentrations over time Optional Link

• Tables of microbial population and 
functional gene data 

• Tables of geochemical data 

Natural attenuation evaluations can be
helpful for sites with various types ofhelpful for sites with various types of
contaminants, including metals and
radionuclides. Refer to state-specific
and guidance and the United States
Environmental Protection Agency
natural attenuation guidance documents.

For More Information:

http://www.epa.gov/superfun
d/health/conmedia/gwdocs/
monit.htm

Navy Environmental Restoration Program Management and Monitoring Approach 18



Remedy Performance and Protectiveness

Document Content Document View Additional Information

This section should evaluate whether
the implementation and performance of
the remedy is protective of human
health and the environment and should
reference data evaluation results to
support remedy performance and
protectiveness conclusions Also idprotectiveness conclusions. Also id-
entify if future actions are needed for
optimization or to ensure continued
protectiveness. To support this section,
revisit the Five-Year Review and include
the site-specific issues and recommend-
ations, track the current status ofations, track the current status of
addressing any issues, and plan for the
next Five-Year Review. A table can be
used to summarize the Five-Year Re-
view issues, recommendations, follow-
up actions, and current status. To
assess the continued protectiveness of
the remedy, consider site-specific
answers to the following questions:

• Is the remedy functioning as 
intended by the decision 
documents?

• Are the exposure assumptions, 
toxicity data, cleanup levels, and 
remedial action objectives used at 
the time of remedy selection still 
valid?

• Has any other information come 
to light that could call into 

ti  th  t ti  f th  question the protectiveness of the 
remedy?

Five-Year Reviews may not be
applicable to all sites (e.g., state
cleanups); however, protectiveness

l ti b li bl t

Navy Environmental Restoration Program Management and Monitoring Approach 19

evaluations may be applicable to
evaluating effectiveness of other
remedies.



Cost

Document Content Document View Additional Information

The cost section should provide aThe cost section should provide a
summary of the capital cost for
construction of the remedy, current
costs, and project-to-date costs for
management and monitoring. Table(s)
can be used to present detailed cost
information for labor, equipment/, q p
materials, and travel for key project
tasks. This will help Remedial Project
Managers (RPMs) project future costs
and identify areas for potential cost
avoidance.

If hi i l d i il blIf historical cost data is not available to
track cost, the RPM should arrange for
the collection and tracking of current and
future cost data from this point forward.
A comparison of the total remedy cost in
the Record of Decision (ROD) versus
projected actual costs should also beprojected actual costs should also be
provided. Include an explanation of any
reductions or increases in remedy costs.
If the cost change is significant, refer to
the Conclusions and Recommendations
section for information on how to
document post-ROD changes.

Navy Environmental Restoration Program Management and Monitoring Approach 20



Optimization

This section should describe the

Document Content Document View Additional Information

optimization strategies used to develop
the most efficient and cost-effective
sampling approach. See Navy guidance
for optimizing remedial actions. An
optimization review should be completed
at all sites to:

• Assess relative importance of 
individual monitoring points

• Determine optimum duration and  
frequency

• Evaluate field procedures for 
efficiency

• Streamline data management and 
reporting

• Ensure consistency  with the 
Navy’s sustainability goals

Optimization efforts can be accom-Optimization efforts can be accom
plished through simple data evaluation
or use of optimization software for sites
with a large number of data points and/or
high monitoring frequency. For more
information see optimization attachment.

Consider temporal optimizations for
reducing sampling frequency. For
spatial optimization, providing the
rationale for each sample point (e.g.,
upgradient, downgradient, within plume)
shows the significance of each point and

Example optimization tools further discussed in the attachment include:

• Geostatistical Temporal-Spatial Algorithm (GTS)
• Monitoring and Remediation Optimization Software (MAROS)
• Natural Attenuation Software (NAS)
• Navy Vapor Intrusion Evaluation Toolrelationship to the monitoring program

and land use controls. Providing rat-
ionale for changes to the number of
points (e.g., redundant or extraneous
sample points) in a sampling network or
the frequency of sampling is an easy
exercise

• Navy Vapor Intrusion Evaluation Tool
• Remediation Evaluation Model for chlorinated solvents (REMChlor)
• Ricker Plume Stability Method
• Spatial Analysis and Decision Assistance (SADA)
• Sitewise™
• Summit

Navy Environmental Restoration Program Management and Monitoring Approach 21

exercise.
Each software tool has its pros and cons. See the optimization attachment for additional direction 
and applicability of each tool. Contact your Optimization Team Representative for more information 
on the use of optimization tools and approaches.



Optimization contd.

Document Content Document View Additional Information

The optimization section of the report
should include the information needed to
populate and update the Navy
“Normalization of Data” database
(NORM) module. This includes the cost
of the optimization review and the
potential and act al cost forpotential and actual cost for
implementation and cost avoidance.

Tracking the annual and long term cost
for the management and monitoring
program versus the success of the

di l ti ( l til iremedial action (e.g., volatile organic
compounds removed) can help to
identify areas for cost
avoidance. Tables or graphs can be
used to track overall monitoring and
management costs and the potential
cost avoidance in follow-on years if

NORM Module

cost avoidance in follow on years if
optimization efforts are implemented.

Navy Environmental Restoration Program Management and Monitoring Approach 22



Site Closeout Strategy

Document Content Document View Additional Information

The purpose of this section is to clearly
state the decision points to reach site
closeout. Include a discussion that
outlines the current progress towards
reaching site closeout (i.e., exit strategy)
and the path forward as reflected in the
data quality objectives section Adata quality objectives section. A
decision tree format can be used to
effectively communicate the decision
points and potential flow paths. The key
elements of a decision tree include:

• Action(s) taken
Metric(s) for action success• Metric(s) for action success

• Path(s) towards site closeout
• Metric(s) for reaching site 

closeout

Any key decisions regarding sitey y g g
closeout should be documented (e.g.,
individual constituents of concern have
met respective cleanup goals, mon-
itoring wells can be removed from
sampling network, frequency of samp-
ling can be reduced, etc.). Provide ref-

t id d li derence to guidance and policy doc-
uments if applicable in the decision-
making process.
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Conclusions and Recommendations

Document Content Document View Additional Information

Th  t  f t ROD h  d This section should present the key
findings of the management and
monitoring period, progress toward site
closure, any issues identified, and
recommendations. This section should
reflect the results of site optimization
efforts and any corrective actions

Three types of post-ROD changes and 
required documentation include:

1. Minor or non-significant changes -
Memo to File
• Revised monitoring frequency/ 

locations efforts and any corrective actions
required. A table can be used to sum-
marize the current site status and
conclusions, recommendations from
previous reports, current recommend-
ations, and milestones for completion.

locations 
2. Significant changes - Explanation of 

Significant Difference
• Change in ARAR or LUC
• Implement contingency remedy

3. Fundamental changes - ROD 
Amendment

Document any changes to the sampling
plan (including detailed sampling net-
work and frequency, sampling and
analytical methods, and project action
limits) to facilitate work planning for
completion of future monitoring events.

• Change in treatment method

completion of future monitoring events.

If the conclusions and recommendations
result in changes to the selected rem-
edy, consider documentation required
for post-Record of Decision (ROD)
changes. There are three types of post-changes. There are three types of post
ROD documentation for changes based
on scope, performance, and cost. Refer
to United States Environmental
Protection Agency’s (USEPA’s) A Guide
to Preparing Superfund Proposed Plans,
Records of Decisions, and Other
Remedy Selection Decision Documents
(EPA, July 1999) for more information.

Navy Environmental Restoration Program Management and Monitoring Approach 24



Acronyms and Abbreviations

Document Content

This section includes a list of the
acronyms and abbreviations used
throughout the report.

3-D 3-dimensional

A2LA American Association for Laboratory Accreditation
A t A t lAct Actual
AFCEE Air Force Center for Engineering and the Environment
AR Administrative Record
ARAR Applicable or Relevant and Appropriate Requirement
AS/SVE air sparging/soil vapor extraction
BERA baseline ecological risk assessment
bgs below ground surface
BRAC Base Closure and Realignment
BTAG Biological Technical Assistance GroupBTAG Biological Technical Assistance Group
BTEX benzene, toluene, ethylbenzene, and xylenes
C Celsius
CAPT Captain
CD compact disc
CEC cation-exchange capacity
CEO chief executive officer
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
cfm cubic feet per minutecfm cubic feet per minute
COC constituent of concern
CSM conceptual site model
CVOC chlorinated volatile organic compound
DCE dichloroethene
DO dissolved oxygen
DoD Department of Defense
DoN Department of Navy
DNAPL dense non-aqueous phase liquidq p q
DQO data quality objective
ELAP Environmental Laboratory Accreditation Program
EPA Environmental Protection Agency
ER Environmental Restoration
ERA Ecological Risk Assessment
ERD enhanced reductive dechlorination
ESD Explanation of Significant Difference
FS feasibility study
ft feet, foot
FY fiscal year
GHG greenhouse gas
GIS geographic information system
GTS Geostatistical Temporal-Spatial Algorithm
GW groundwater
HI hazard index
HHRA human health risk assessment 
IAS I i i l A  S d

Navy Environmental Restoration Program Management and Monitoring Approach 25

IAS Initial Assessment Study
IC institutional control
ICR incremental cancer risk



Acronyms and Abbreviations contd.

This section includes a list of the

Document Content

acronyms and abbreviations used
throughout the report.

IR Installation Restoration
IROD Interim Record of Decision
IRP Installation Restoration Program
ISCO in situ chemical oxidation
IW intermediate well
JEB Joint Expeditionary Base
lbs pounds
LCR lifetime cancer risk
LTM long-term monitoring
LTMO long-term monitoring optimization
LUC land use control
LUCIP land use control implementation plan
MAROS Monitoring and Remediation Optimization Software
MCB Marine Corps Base
MCB CamLej Marine Corps Base Camp Lejeune
MCL maximum contaminant level
MEE methane, ethane, ethene
mg/kg milligrams/kilogram
mg/L milligrams/liters
MID LANT Mid-Atlantic
MIP membrane interface probe
MMBTU one million British Thermal Unit 
MNA monitored natural attenuation
MSW municipal solid waste

V illi ltmV millivolt
MW monitoring well
NA not applicable
NAB Naval Amphibious Base
NAIP natural attenuation indicator parameter
NAPL non-aqueous phase liquid
NAVFAC Naval Facilities Engineering Command
Navy United States Navy
NCGWQS North Carolina Groundwater Quality StandardsNCGWQS North Carolina Groundwater Quality Standards
NCP National Contingency Plan
ND non-detect
NELAC National Environmental Laboratory Accreditation
NERP Navy Environmental Restoration Program
NFA no further action
NIRIS Naval Installation Restoration Information Solution
NOAA National Oceanic and Atmospheric Administration
NORM Normalization of DataNORM Normalization of Data
Nox nitrogen oxide
NPL National Priorities List
NRTF Naval Radio Transmitting Facility
NS not sampled
NTCRA non-time critical removal action
O&M operations and maintenance
Opt. Option
ORP oxidation-reduction potential

Navy Environmental Restoration Program Management and Monitoring Approach 26

p
OSWER Office of Solid Waste and Emergency Response
OU operable unit



Acronyms and Abbreviations contd.

Document Content

This section includes a list of the
acronyms and abbreviations used
throughout the report. PAH polycyclic aromatic hydrocarbon

PAL project action limit
PCB polychlorinated biphenyl
PCC post-closure care
PCE tetrachloroethylene
PDB i  diff i  bPDB passive diffusion bag
PIL performance indication levels
PM10 particulate matter with an effective diameter of 10 micrometers or less
Pot potential
ppb parts per billion
PRAP Proposed Remedial Action Plan
PRG preliminary remediation goal
PTD project to-date
QSM Quality Systems ManualQSM Quality Systems Manual
RA-O Remedial Action-Operation
RAO remedial action objective
RCRA Resource Conservation and Recovery Act
RD remedial design
RG remedial goal
RI Remedial Investigation
RITS Remediation Innovative Technology Seminar 
ROD Record of DecisionROD Record of Decision
RPM Remedial Project Manager
RSL regional screening level
SADA Spatial Analysis and Decision Assistance
SJCA St. Juliens Creek Annex
SM standard method
Sox sulfur oxide
SVOC semivolatile organic compound
SW Solid WasteSW Solid Waste
TOC total organic compound
TCE trichloroethylene
TM Technical Memorandum
µg/kg micrograms per kilogram
µg/L micrograms per liter
USEPA United States Environmental Protection Agency
USFWS United States Fish and Wildlife Survey
USN United States Navyy
UST underground storage tank
UU/UE unlimited use/unrestricted exposure
VDEQ Virginia Department of Environmental Quality
VOC volatile organic compound
yr year

Navy Environmental Restoration Program Management and Monitoring Approach 27



References

Document Content

This section should contain a list of
references to identify title/author/date,
section number, page numbers, and
Administrative Record numbers (where
appropriate) for referenced / linked
information. Include references to any
guidance or policy documents (e gguidance or policy documents (e.g.,
Record of Decision Toolkit, Uniform
Federal Policy – Sampling Analysis Plan
guidance, Applicable Business
Management System, etc.) used to
prepare the report. If using an interactive
report format, the references section canreport format, the references section can
provide the reader with immediate
access to Administrative Record files
and other references.
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Resources for Remedial Project Managers

Some Resources Available for Management 

Document Content

Resource documents are available to
assist Remedial Project Managers in
developing a monitoring and
management approach.

g
and Monitoring Reports

• EPA ROD Guidance (EPA, 1999)
• Geostatistical Temporal/Spatial  Optimization 

Algorithm (GTS):  http://www.afcee.af.mil/ 
/ t ti /lt /i dresources/restoration/ltm/index.asp

• LTM-O Software Presentation (Navy RITS, Fall 
2009)

• Monitoring and Remediation Optimization 
Software (MAROS): http://www.gsi-
net com/en/software/free-software/maros htmlnet.com/en/software/free software/maros.html

• Navy Guidance for Optimizing Remedy 
Evaluation, Selection and Design (NAVFAC, 
2010)

• Guidance for Optimizing Remedial 
Action Operation (2001)( )

• Guide to Optimal Groundwater 
Monitoring (2000)

• Navy’s Guidance on Green and Sustainable 
Remediation (DoN, 2011)

• NAVFAC Sustainable Environmental 
R di ti  F t Sh t d b itRemediation Fact Sheet and website:
http://www.ert2.org/t2gsrportal/

• Navy Environmental Restoration Program   
(NERP) Manual (DoN, 2006)

• Navy Vapor Intrusion Evaluation Tool
• Sitewise™• Sitewise
• Summit:  http://www.sampleoptimizer.com/ 

index_files/ESTCP.html
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