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Real Property Master Plans should reflect appropriate regional planning patterns for streets, public spaces, 
and buildings, like these images from development near Fort Hood. Complete article located on page 11.
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In this era of constrained budgets, Public 
Works staff members are regularly 
identifying and implementing practical 

ways to reduce our costs associated with 
energy, water, and waste. At installations 
with updated Area Development Plans, 
a Sustainability Component Plan (SCP) 
can help facilitate this effort and move an 
installation closer towards net zero. Just as a 
Transportation Component Plan identifies 
ways to facilitate more efficient movement 
around an installation, the SCP identifies 
ways at both the planning and building 
level to facilitate more efficient use of our 
limited fiscal and natural resources.

SCPs are prepared at the district level 
and then, when all SCPs are completed, 
the metrics can be integrated into an 
overall SCP for the installation. Before 
completing the SCP for a district, an Area 
Development Plan (ADP) needs to be in 
place. This is essential since the ADP gives 
planners the metrics needed to effectively 
forecast supply and demand of energy, 
water, and waste. In this way, the outcome 
is not a stand-alone plan for energy, water, 
or waste but a fully integrated component 
of a holistic master plan. 

Before preparing an SCP, planners 
must ensure that their ADPs integrate 
sustainability strategies that can help move 
an installation towards net zero for energy, 
water, and waste. These strategies are 
outlined in UFC 2-100-01, Installation 
Master Planning. Effective planners 
integrate these strategies during the 
preparation of an ADP. 

Step 1. With an appropriate ADP in 
place, the real work of preparing the SCP 
begins and it starts with a field survey of all 
the buildings in the district using a simple 
Facility Inspection Checklist in order to 
gather the minimum information needed 
to input building performance criteria 
into the Net Zero Tool developed by the 
Civil Engineering Research Lab (CERL). 
The tool is a model that forecasts energy 
consumption and then identifies energy 

efficiency measures needed to reduce that 
consumption. CERL is currently working 
on water and waste modules. The data 
includes building size, year built, major 
equipment, wall types, roof materials, 
window types. 

Step 2. At the building level, using this 
data, the model then determines each 
facility’s Energy Use Intensity (EUI) as 
measured in kilowatt hours per square 
foot per year or similar. The model 
then compares total installation energy 
consumption to the forecasted energy 
consumption determined by the model. 
This forecast takes the determined EUI 
and multiplies it by the building area with 
that EUI to get a total energy consumption 
number. Relevant accuracy is achieved 
when the actual installation energy use 
corresponds to the forecasted energy use. 
This is a very important concept because, 
with this information in hand, individually 
metered buildings are not needed. Since 
most installations are not yet equipped with 
individual meters, this shortcoming need 
not delay the preparation of an SCP. Using 
a similar process, the planning team can 
also calculate water use intensities (WUIs) 
and refuse use intensities (RUIs). Taken 
together, this information establishes the 
baseline. 	

Step 3. With baseline use intensities 
in place, planners then create scenarios 
following the installation’s goals in each 
category (energy, water, and waste). 
Using metrics from the completed ADP, 
planners create a base case that determines 
total energy, water, and waste demand by 
applying existing use intensities to the 
appropriate building area identified in the 
ADP. The area comes from the capacity 
noted in the ADPs Illustrative Plan and 
accounts for planned demolition, existing 
building area to remain, and proposed 
new footprint. This assumes no change 
to the current approach. This process 
is done using a model developed by 
the Headquarters, U.S. Army Corps of 

Engineers. For example, the base case EUI 
determined by the CERL Net Zero Tool 
is inserted in the overall USACE model. 
The USACE model then determines the 
base case for energy, water and waste. 
With the projected demand for energy, 
water, and waste calculated, meeting that 
demand with renewable resources can 
then be determined. Generally, this will be 
cost prohibitive, as the current base case is 
usually not very efficient.  

 Step 4. Planners then create a better case 
that applies improved use intensities based 
on federal mandates, ASHRAE standards 
for existing and new construction, and 
other energy, water, and waste conservation 
strategies. The goal is to reduce the use 
intensities as much as economically feasible 
before relying on recovery of the resource 
through renewable means. It is generally 
less expensive, for example, to save energy 
first than rely on alternative generation. 
After all, switching to fluorescent or LED 
lights is almost always less expensive than 
keeping incandescent lights and relying 
on photovoltaic panels to generate the 
electricity. As in step 3, with the demand 
calculated, reducing that demand through 
renewable resources can be determined. 
For energy, with the future energy demand 
established based on focused reductions, 
then renewable energy recovery approaches 
(solar PV, solar thermal hot water, wind, ä

Moving Towards Net Zero: The Role of a Sustainability Component 
Plan

by Cyndi Skinner and Mark Gillem

Acronyms and Abbreviations

ADP Area Development Plan
ASHRAE American Society of Heating, 

Refrigerating and Air Conditioning 
Engineers

CERL Civil Engineering Research 
Laboratory

EUI Energy Use Intensity
LED light-emitting diode
PV photovoltaic
RUI Refuse Use Intensity
SPC Sustainability Component Plan
WUI Water Use Intensity
UFC Unified Facilities Criteria
USACE U.S. Army Corps of Engineers
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landscape architects towards a common 
goal.  The plan also assists the installation 
in the integration of energy efficiency 
elements into the Military Construction 
1391 process.  Using an innovative training 
practicum, where participants learn by 
doing, planners have prototyped the SPC 
concept at Fort Hunter Liggett and a 
similar effort is starting in 2014 at the 
Presidio of Monterey.  

PROSPECT Class 258, Master 
Planning Energy and Sustainability outlines 
in detail how to create a Sustainability 
Component Plan. It will be offered in 
Washington DC April 15-18 and July 
21-24. The course is open to all.  Please 
contact Mr. Jerry Zekert, at 202-761-7525.

POCs are Cyndi Skinner, 831-386-2414, 
cynthia.a.skinner.civ@mail.mil and Jerry Zekert, 
202-761-7525, jerry.c.zekert@usace.army.mil 

Cyndi Skinner is the director of Public Works at 
Fort Hunter Liggett CA .  Jerry Zekert is the chief 
of the Master Planning Program with HQ U.S. 
Army Corps of Engineers. Mark Gillem, PhD, AIA, 
AICP, is an associate professor at The University 
of Oregon and is a principal with The Urban 
Collaborative, LLC. 

geothermal, waste-to-energy, etc.) can be 
modeled to identify what it would take to 
get closer to net zero. For water, the better 
case typically relies on replacing inefficient 
fixtures and reducing demand. For waste, 
the better case usually relies on a more 
robust recycling program. As in the base 
case, balancing the supply and demand with 
only conservative measures will generally 
not get in installation to net zero in an 
economical way. 

Step 5. Planners then craft a third 
course-of-action that can be referred to as 
the best case. In this case, planners model 
more aggressive reduction strategies. For 
energy, this typically means applying 
Passive House use intensity standards that 
use nature for more of the heating and 
cooling and reduce energy use through 
more robust insulation, more efficient 
windows, reduced infiltration, and more 
efficient equipment and fixtures. For 
water, this means adding recovery through 
rainwater harvesting, greywater reuse, 
and even blackwater repurposing through 
the use of living machines that convert 

blackwater to greywater suitable for 
irrigation or similar uses. For waste, this 
means adding a comprehensive composting 
program to the recycling used in the better 
case. These strategies are not unheard of 
for military installations. The Presidio 
of Monterey and Parks Reserve Forces 
Training Area, for example, are planning 
on passive approaches for energy reduction. 
The Marine Corps is testing a living 
machine in San Diego. And Joint Base 
Lewis McChord is continually improving 
a leading edge recycling and composting 
program.

Step 6. With three courses-of-action 
in place (base case, better case, best case), 
planners can then identify projects to 
achieve their desired reduction and recovery 
goals in each area (energy, water, and 
waste). These projects can then become 
part of the capital investment strategy 
for the district and the installation. In 
this way, what emerges is a Sustainability 
Component Plan that is directly tied 
to the installation’s master plan. The 
plan’s synergies leverage and coordinate 
the efforts of energy managers, facility 
engineers, architects, planners, and 

In a participatory workshop at Fort Hunter Liggett, installation stakeholders work together on the storm water management drawing, which is part of the 
installation’s Sustainability Component Plan (image by Mark Gillem).
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