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Introduction.

Encroachment management,
The framework presented in this document serves as a
preliminary discussion about how best to capture an

then and now.

encroachment program’s cost elements and benefits
— enabling government decision-makers to measure

An important part of any discussion

and working with community partners to

regarding a decision-support framework for

implement

the future of encroachment management

recommendations,

including

performance and success to headquarters level officials

is to understand the current health of

limited

estate

the program and build upon what has

requests for zoning changes and building

and lawmakers.

successfully been accomplished. Funding

code updates, and creation of regional

for encroachment management historically

committee structures to ensure mission

has supported tools and studies such as

sustainment remains a local priority.

Encroachment Action Plans (EAPs), AICUZ

addition,

Studies, RAICUZ Studies, ICEMAP Studies,

challenges have also been assessed and

Encroachment Partnering (EP) activities, and

cataloged as part of these efforts.

and communicate overall encroachment management

encroachment

to:

real

internal

DoD

management
but

not

transactions,

In

encroachment

funding for boots-on-the-ground resources
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For many years, DoD agencies including

such as Community Planning and Liaison

With changing priorities and increasing

the Air Force Marine Corps, and Navy

Officers (CPLOs) and Community Initiative

pressure on DoD to show performance-

(through

encroachment

Teams (CITs) at CONUS installations.

based

management programs and instructions)

Funding for encroachment management

encroachment program leaders and policy-

have

identification,

began to increase between 2005 and 2010

makers have reliable cost-benefit data to

quantification, mitigation, and prevention

(Zusman, 2010). Since then, it has largely

make fully informed, judicious decisions

of planned actions that possess the

leveled off, with continued spending for

about funding priorities.

potential to impact DoD operations

in situ encroachment management billets

some encroachment instructions call for

and its overall mission. The primary

(i.e. personnel) occurring, but a notable

identifying the costs to implement corrective

encroachment

downward trend in funding to create new

actions to encroachment impacts, these

and tools that currently play a major role

positions or technical studies and actions.

extant programs are not designed to fully

in addressing encroachment concerns at

It was a straightforward call for Air

funding these important programs,

The

managing

track costs and related benefits. This gap

DoD installations include:
• Air Installations Compatible Use
Zones (AICUZ) used by the Navy,
Marine Corps and Air Force US
Navy’s Encroachment Management
Program (OPNAVINST 11010.40);
• US Air Force’s Installation Complex
Encroachment
Management
(ICEMAP) Program (AFI 90-2001);
• US Marine Corps Encroachment
Control Program (MCO 11011.23);
• US Marine Corps Range Compatible
Use Zones (RCUZ) program (MCO
3550.11); and
• US Navy’s Range Air Installations
Compatible Use Zones (RAICUZ)
program (OPNAVINST 3550.1A)

Force, Marine Corps and Navy, and

it has become increasingly important

encroachment that have resulted from

needs to be addressed to produce the data

commands to commit the initial time and

to measure performance across all

these investments have focused on non-

that will not only maintain the foundation

valuable resources needed to launch the

program elements by not only totaling

DoD challenges to mission sustainability

that has been laid in encroachment

encroachment

program.

program-wide implementation costs,

They did this by identifying and tracking

but more importantly, developing

encroachment

engaging

common-sense methods to capture

with key stakeholders and community

and quantify short- and long-term

partners, and supporting the preparation

program benefits.

their

focused

various
on

the

management

programs

management
concerns,

of various encroachment studies. These
efforts provide the necessary operations,
planning,

environmental,

legal,

and

real estate support for encroachment
analysis and overall mission sustainment.
However, for Congress to continue
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primary

actions

for

metrics,

it

is

important

that

Although

management, but also be used as evidence
to build a program that doesn’t falter in
the face of funding cuts -- withstanding
questions and concerns about its efficacy.
In addressing the gap concerning program
costs and benefits, it is important to note
that it is not sufficient to identify and
evaluate a set of standard encroachment
performance indicators as a simple
zero-sum cost-benefit analysis (CBA)
equation. The nature of encroachment
The Future of Encroachment Management | Then and Now
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management is such that it includes and addresses issues that

of the requirements at each level.

11010.36C, USAF’s AFI 32-7063, and US Marine Corps’

Most importantly, the risk of not managing encroachment

MCO 11010.16), the purpose of the AICUZ program

(i.e. the price to implement and manage the program) and

is a concern with nationwide consequences that cannot

is to achieve compatibility between air installations and

the resulting, often unquantifiable, benefit that occurs (i.e. the

easily be monetized. However, failure to implement an

neighboring communities. This is done to protect the health,

long-term relationships that form the foundation of a successful

encroachment management strategy is an important

safety, and welfare of civilians and military personnel by

encroachment management program at the local level). These

scenario to model and study to determine the true value of

encouraging land use which is compatible with aircraft

issues include the following:

current programs.

operations. The AICUZ program seeks to work cooperatively

make it hard to design a straightforward calculation with cost

•

•

•

Encroachment management program elements were not

to identify land use compatibility concerns and makes some

originally designed to consistently capture standard costs

It is recognized that the encroachment management program

recommendations for dealing with encroachment; however,

associated with management actions or track the value

elements were not originally designed to capture the costs

it does not specify or prioritize costs for implementation of

of benefits. Their main goal was to ensure public health

of identifying and managing activities that pose a potential

management actions or the induced benefits.

and safety and mission sustainment and readiness, and

threat to training and operational integrity of a base or range.

therefore guidance or requirements does not currently exist

However, it is still important to evaluate existing encroachment

Encroachment Control Plans (ECPs), Installation Complex

to allow for regular and consistent reporting across the

management products and studies to determine their intent and

Encroachment Management Action Plans (ICEMAPs)] and

program related to costs versus benefits.

major scope elements with respect to encroachment analysis and

related studies. These documents are the primary tools which

Mission-driven government program benefits are not

management. In addition, each program plays a very important

result in encroachment problem identification, assessing

often readily expressible in terms of cost (i.e., retaining a

role in capturing key input required for a CBA. These tools are

level of severity of the problem and prioritizing encroachment

mission at the local base) since stakeholders can disagree

critical to identifying which implementation and management

challenges and recommendations for mitigating challenges.

on how a benefit is monetized. Thus, we can end up with

actions are most effective and which have the greatest impact

However, the guidance for these studies does not specifically

differing results for value, based on assumptions built into

with respect to successfully managing encroachment.

speak to the issue of evaluating and prioritizing encroachment

•

monetization exercises;
•

Preparation of Encroachment Action Plans and Studies [(EAPs,

actions on a cost-benefit basis.

The scale of the program, from base to region or MAJCOM

The major existing tools and encroachment management

to headquarters level, is varied and introduces geographical

initiatives, include:

one of several tools available to DoD to prevent or mitigate

and issue-based nuances that make a comparative analysis

•

Air Installations Compatible Use Zones (AICUZ). As specified

encroachment problems. EP is a cooperative, multi-party,

difficult across the program. Therefore, any proposed

in the DoD Instruction (DoDI 4165.57) and subordinate

real estate-based program authorized by Congress to help

valuation framework needs to be flexible and representative

service-specific

mitigate the impacts of potential off-base development that

instructions

(Navy’s

•

OPNAVINST

Encroachment Partnering (EP) via the REPI program. EP is

would be incompatible with military operations or to preserve
habitat at off-base properties. EP partnerships share land

“ Encroachment management
program elements were not
originally designed to consistently
capture standard costs associated
with management actions or
track the value of benefits. Their
main goal was to ensure public
health and safety and mission
sustainment and readiness...”

acquisition costs between partners and are a solid tool for
managing incompatible land around some bases, where

Ybitusant mincips andita
turisrenonediconsequidesteture
quatur autetet peria delic temero
recesti ullibus tiati quis auteceriorute nonecep erupis moloria simusmolumquidoluptionsequas
cusdanditinumnobitodquasiscil.

partnership opportunities and land acquisition potential exist.
The program is somewhat limited in its application because
of limited funds available by partners for their portion of the
land acquisition. EP is subject to the ebbs and flows of DoD
funding cycles. It is also limited in application because of
internal DoD and service-wide competition, lack of training
for REPI skills at the base level, and the need to bridge CPLO/
CIT, real estate, and community priorities.
•

Funding of positions for Regional and Base-level Community
Planning and Liaison Officers (CPLOs) at Navy and Marine
Corps bases and CITs at US Air Force bases. Adding these
additional regional and base-level resources has been
highly effective at identifying encroachment issues early,
implementing encroachment management recommendations
and interacting with community stakeholders to build mutual
trust.
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Where do we go from here?

scale. Scale is an important consideration since unique activities and responsibilities occur

from models, published literature or data,

at different program levels as applied to encroachment. For example, the HQ/Command

or government guidance.

and/or regional/MAJCOM levels will involve staff concerned with administration of
encroachment management activities (i.e., contract officers, controllers, etc.), whereas,

The alternative, or baseline in this

the base-level resources are more focused on serving as the interface between the base

situation, is to determine the costs and
benefits associated with implementing the

for

management, is that in encroachment

and the community stakeholders. In terms of our equation above, cost and benefits are

measuring the costs and benefits of an

management the two variables on the right

distributed in different ways through these scales and it is important to acknowledge and

encroachment management program as

encroachment management program, we

side of the equation (benefits and costs) are

account for those different levels.

it stands today. The following discussion

must define the input parameters that will

measured in different units. For example,

To

start

designing

a

framework

provides a framework on how best to

No Action Scenario and Alternatives.

capture the cost of important program

be used in the assessment methodology.

some potential program benefits are not

Federal Acquisition Regulations (FAR)

directly expressed in terms of dollars,

definition of “best value,” which is

although program costs can generally be

A traditional CBA is a methodical

described as the expected outcome

distilled into monetary units. For this reason,

assessment of the costs and benefits

of an acquisition (in the context of

a decision-support model should assume

of two or more alternative solutions to

encroachment

an

that there is some amount of money that

a problem and is typically undertaken

acquisition translates to an action

the recipient (i.e., the government or the

to determine which alternative under

or

ensures

community) of the benefits would equate to

consideration yields the greatest return

risk

is

the program benefits. The development of

on investment (ROI). The CBA essentially

managed) that “in the Government’s

these types of benefits will require program-

presents decision-makers with a list of

estimate,

wide agreement on the assumptions used

the choices, the pros and cons of each,

to craft the benefit value.

and, which solution offers the best value

base-level encroachment management

for the money. In this assessment, one of

initiatives principally differ from the levels

management,

implementation

community

and

that

military

provides

the

greatest

overall benefit in response to the
requirement.” (FAC 2005-95, 2017).

elements and the direct, indirect, or
intangible benefits.

Some of the DoD
instructions identify
the lack of action on
encroachment as a nonstarter - having major
negative consequences on
mission and safety.

program operates across multiple levels
or scales.

The costs associated with

While

with

the solutions that should be evaluated is the no action scenario. The potential impact of

above it, in that bases are primarily

simple relationship, familiar to procurement

proposed or implemented encroachment

the encroachment management program can be brought into sharp focus by analyzing

concerned with the identification of issues

specialists, between cost and benefit to

management

what the impact would be – on the government, stakeholders, and communities – if the

and implementation of recommendations,

initiative did not exist at all.

and the levels above are focused on

adding

costs

actions

incurred
appears

to

be

straightforward in terms of using a common

administering required program elements

unit of measurement (i.e., money), it should
be noted that any proposed model for

A well-specified no action scenario will address changes in the economy, behavioral

and maintaining region- or program-

measuring costs and benefits needs to

responses in communities adjacent to bases, and other government policies and

wide efficiencies and consistencies. In

The problem with this Cost-Benefit Analysis

be flexible to scale, namely, at the base,

regulations that might indirectly have an impact on encroachment. The assumptions

areas where interests or concerns overlap,

(CBA) equation, as it relates to encroachment

regional/MAJCOM, and headquarter-level

used in the no action scenario will not be straightforward and will need to be derived

it would be best to tally up the costs at

Best Value = (∑ Benefits) – (∑ Cost)
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As noted, the encroachment management

This definition provides us with a basis for a

determine value:

The development of
this common currency
is a critical factor in the
establishment of an
effective DoD-wide, crossservice effort – to ensure
that program benefits
are being developed at
each location using the
same methodology and
assumptions.

Calculating program costs from
the bottom up.

The Future of Encroachment Management | Where Do We Go From Here?

Some of the DoD instructions identify the lack of action on encroachment as a nonstarter - having major negative consequences on mission and safety:
From NAVY INSTRUCTION 11010.40
“Additionally, the lack of action by the Navy to work with local communities and
to monitor development plans, or to adequately manage our facilities and real
property can also impact the Navy’s ability to meet its mission requirements and
result in encroachment.”
From AIR FORCE INSTRUCTION 90-2001
Taking action is the most crucial element of encroachment management and occurs
throughout all programs and at all echelons of the Air Force.

The Future of Encroachment Management | Where Do We Go From Here?
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lower-levels, then identify the deltas that exist in the levels above,

The timeline or evaluation period needs to be considered in this

thereby preventing the double-counting of dollars being spent.

analysis as well (i.e. tracking costs from a certain “start date”).

Table 1 Cont’d - Costs Associated with Effective Encroachment Management Program Elements

It is also possible to assess the value of the entire program or
Using traditional accounting methods, costs of relevant program

elements of the program over a given period (i.e. a specific FY)

elements presented in Table 1 can be capitalized and tallied

for a specific region or major command.

up to enable decision-makers to understand total costs at a
certain program level (or across all of them) for the appropriate
evaluation period. It is assumed that the costs associated with

Program Element

Program Level

Encroachment Partnerships: If a REPI program exists, the funds used to acquire real property interests
in the form of restrictive or conservation easements as well as the costs associated with the local match.

Regional-level
HQ/Command-level
Local, regional, and
state government level

most program elements are direct or tangible, and are not difficult
to identify, track or measure.

Encroachment Management Information Systems: Costs of developing and maintaining asset
management systems [(i.e., Mission Compatibility Analysis Tool (MCAT)] and related data standards to
promote efficiencies in encroachment management reporting.

Regional-level
HQ/
Command-level

Table 1 – Costs Associated with Effective Encroachment Management Program Elements

Program Element

Program Level

Billets: The cost of the resources appointed to administer the program or manage encroachment concerns (e.g., CPLO and CIT staff, etc.) and the costs associated with forging and maintaining the government relationship with the community (i.e., stakeholder outreach events, etc.).

Base-level
Regional-level
HQ/Command level

Fee Simple Land Acquisition: The costs associated with purchasing parcels within buffer areas.
Include maintenance costs to manage parcels once acquired (i.e., cutting grass, managing activities that
occur on the land).

Base-level

Acquisition of Avigation Easements: The financing required for the government to purchase the right
to control development on parcels. Costs also include annual monitoring of easements to ensure they are
enforced.

Base-level

Encroachment Studies for Installations and Ranges: Capture costs associated with developing
encroachment studies that identify and propose recommendations to manage potential challenges related
to strategic change(s) happening at the base (i.e., a modification in flight operations, runway expansions,
expanding/new missions, etc.). In response to base-level changes, the Government commissions the following encroachment studies, oftentimes with the aid of a contractor: AICUZs, RCUZs, EAPs, ECPs, ICEMAPs, special studies (i.e. obstruction analyses, etc.), and RAICUZs. These costs include cost to update/
maintain these studies. This can be done with CPLO time/effort in some cases, but in many cases exceeds
their bandwidth for various reasons.

Base-level

Controlling T&E / Natural Resource Issues: The government actively manages natural resource-related encroachment challenges (i.e., BASH prevention, sensitive habitat management) to ensure maximum
regulatory compliance, flight safety, and mission sustainment is achieved.

Base-level

Community Investments: Most communities co-exist with the federal government, favoring the
economic benefits and employment opportunities that develop. However, communities incur some costs
(or losses) to maintain this relationship, including setting-up communication pathways, updating zoning
policies when required, or the loss of generating local tax on land deemed incompatible with base operations if developed and loss of tax base. It is important for the government to identify these costs as the
community plays a critical role in adopting encroachment management recommendations.
Litigation: Legal fees associated with law suits brought by the community, homeowners, NGOs, and
other non-DoD parties, etc related to mission sustainment activities that may impact the use of private
property.
Collateral Duties: Activities associated with managing encroachment that fall outside the domain of
a CPLO or CIT office (i.e. commanding officer efforts, staff time spent at Encroachment Management
Working Group meetings, real estate actions, pilot testimonies, etc.) is a valuable program element to
monetize.

Calculating program benefits from the top-down.

benefits to a common currency across the program. The
development of this common currency is a critical factor

The encroachment management program allows bases to

in the establishment of an effective DoD-wide, cross-

effectively manage compatibility, and the resulting benefits need

service effort – to ensure that program benefits are being

to be realized, where possible, to communicate the success of the

developed at each location using the same methodology

overall program and to secure support for future program cycles.

and assumptions.

Assessing program benefits in a CBA is a little more challenging
than assessing program costs, since some benefits cannot always

In contrast to calculating cost where scale is important, benefits

be directly represented in dollars. Encroachment management

accumulate across all levels of the encroachment management

benefits can be classified as:

program and are not tied in parallel to specific program elements
(presented in Table 1).As encroachment management is focused

•

Base-level
Local, regional, and
state
government level

Regional-level
HQ/
Command-level
Base-level
Regional-level
HQ/Command level

•

Direct: Those costs that are saved because an encroachment

on protecting operational capability and investment nationwide

issue has been prevented or mitigated (i.e., the number of

across DoD as a system, recognizing that benefits which occur at

training mishaps that are decreased, TDY costs offset by

the base and community interface have the same impact across

the ability to continue training locally, fuel savings achieved

regional and HQ-levels, we can take a top-down approach to

through the ability to train locally rather than flying to remote

identifying and totaling up the dollars saved across the program.

ranges and training sites, etc.)

It is important for decision-makers to understand that benefits

Indirect: The cost savings associated with gains not directly

realized at the HQ-level (for example, possibly less BRAC-related

related to the prevention or mitigation of an encroachment

costs due to more effective mission sustainment) result from a

issue (i.e., reduced impact of aircraft noise increase real

combination of program elements being successfully implemented

estate prices in adjacent communities after sound attenuation

at lower echelons.

is added to building code requirements); and
•

Intangible: Benefits that are important but difficult to identify

The program benefits, presented in Table 2, can be tracked

and quantify (i.e., an increase in community support of the

and monetized to determine value and enable DoD leadership

base and its mission).

to appreciate the impact that benefits have across the entire
encroachment management program. Guidance is included on

Working with stakeholders and/or reviewing published

how best to convert each direct, indirect or intangible benefit into

literature and valuation methods will need to be done

units of cost.

to capture benefits and will be meaningful decisionsupport tools to aid in the translation of intangible project

10
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Table 2 - Benefits Associated with Effective Encroachment Management Program Elements

Program Element

Program Level

Protection of Operational and Technology-related Military Investments: When encroachment is
managed successfully, the government can fully maximize the investments that have been made in aircraft
technology and operations that support military preparedness. For example:
• The number of uninterrupted and high-quality training days that occur during the evaluation period
multiplied by the cost of direct and indirect resources involved in supporting or participating per day
of training
• The number of uninterrupted and high-quality training days that occur during the evaluation period
multiplied by the cost invested in training technology amortized appropriately.

Base-level
Regional-level
HQ/Command level

Health and Safety Benefits: The safety and welfare of the public and government assets is maintained
or increased due to less risk of mishaps. For example:
• The number of mishap-free days multiplied by the average Government and community costs associated with handling a mishap (i.e., legal support, reconstruction costs, healthcare, billets, and direct/
indirect support staff and resources).
• The change in the overall value of adjacent community assets due to lower risk of mishaps or likely
reduced impact or mishaps due to lower density, compatible development.

Base-level
Regional-level
HQ/Command level

12

Base-level
Local, regional, and
state government level

Increased Base Sustainability: If a base successfully manages encroachment issues it is more likely to
be active and sustainable. The risk of a base being identified as a target of the BRAC program is lowered.
• The economic impact the base brings to the region (i.e., value of jobs, dollars saved by Government
not spending on a BRAC, etc.)

Base-level
Regional-level
HQ-level
Local, regional, and
state government level

The Future of Encroachment Management | Where Do We Go From Here?

The technical framework presented in

and actionable recommendations.

this white paper is just the beginning of a

addition,

complex discussion of how program costs

of decision-makers will be important to

and benefits can be evaluated to enable

ensure that it is understood that not all the

government decision-makers to measure

benefits are readily quantifiable in terms

overall

management

of money. These intangible benefits are

discussion,

realized every day and are absorbed into

research, and development of this topic

day-to-day activities at military installations

must occur. However, this approach,

that result in value not readily tied to

once fully designed and implemented,

tangible economic benefits.

encroachment

performance.

The Change in Physical Assets and Quality of Life: If development on land is controlled in the best
interest of DoD (i.e., land is managed for compatibility) or in the best interest of the community (i.e., noise
impacts are managed), cost savings arise when the risk of death, healthcare costs, or property damage is
lowered. For example:
• The change in overall value of adjacent community assets due to the lower risk of compatibility-related encroachment issues.
• The following public health valuation methods for monetizing intangible benefits include (CDC
2017):
o Human capital approach
o Friction cost method
o Revealed preference
o Stated preference

REPI benefits: The improvements to ecosystem health and quality of life if development on land is controlled through government acquired conservation easements or mitigation banks. A review of publication
material and stakeholder outreach will be required.

Summary.

Much

more

engagement

and

In

education

will create a much-needed feedback loop
which decision-makers can rely upon to
determine which program elements are
most effective and merit funding and which
elements should be modified, reduce, or
eliminated.
As catalogued, there are potential barriers

Base-level
Local, regional, and
state government level

...this is just the
beginning of a
complex discussion of
how program costs
and benefits can be
evaluated to enable
government decisionmakers to measure
overall encroachment
management
performance.

to the adoption of this metric-based
approach, which are primarily centered on
the availability and agreement of the types
of data to be used in the calculations and
the resources available to interpret the data
once analyzed and to provide meaningful

The Future of Encroachment Management | Summar y
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A Call To Action - Our Take.
The following items are some specific and actionable next steps we propose be undertaken
to move the DoD encroachment management program toward building the framework
for a metric-based program that greatly enhances program effectiveness and long-term
viability. These items are aggressive and require cross-service collaboration.

Rachel Wiggins
Encroachment Specialist
Ecology & Environment, Inc.
RWiggins@ene.com

•

Convene

an

HQ-Level

“Encroachment

Metrics

Working

Group”

Immediately: In order to move this vision to reality, a HQ-level cross-service
working group should be convened in the immediate future in order to advance the
development of appropriate dialogue, metrics, and reporting criteria.

Michael Kane
Vice-President
Prospect Hill Consulting LLC
MKane@prospecthill.co

•

Cross Service Coordination is a Must: True programmatic success will depend
on cross-service coordination and sharing of ideas and a unified stance from HQlevel DoD personnel. Encroachment management professionals at each service’s
planning and engineering headquarters should share ideas, concepts, and best
practices in order to develop a practice wide metric-based process assessing the
value of encroachment management.

•

Test it!: As part of this near-term dialogue, case studies from each service should be
selected such that cost-benefit analyses could be performed for each service on a test
case. This will allow concepts, measurement techniques, and results to be reviewed
and compared before a process is formally established for top-down incorporation.

In an era of tightening budgets and increased scrutiny for how public investments are made and
cared for, DoD-wide action is required to conceptualize, calculate, and confirm the monetary
value of DoDs encroachment management programs.
The future of “mission sustainment” itself must be supported and maintained in order to ensure
that the viability of our military installations, public investment in military infrastructure, and
nearby development, are all being accomplished in a way that fosters compatible growth for all
partners.
Failure to act on this important programmatic sustainment would represent failure of our
programs to serve as the good stewards of public investment that we are all called to be in this
line of work.
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