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Abstract 
Significant issues have come to public light in the past three years regarding privatized military 

housing. Inefficient design and building practices, combined with poor management and 

maintenance have contributed to unsatisfactory energy performance in houses and significant 

health, life, and safety concerns for military families. However, sustainable building practices 

can be utilized to improve the overall function and living conditions for our military members 

and their families. This capstone collected data through a literature review, resident survey, and a 

case study to understand the scope of issues that military families face while living in privatized 

housing. Recommendations based on these results point toward a more sustainable future for 

military housing that could help improve living conditions and welfare for military families.  
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Introduction 
In 1996, the United States Department of Defense adopted the Privatized Military Housing 

Initiative to improve living conditions for active-duty military members and their families. 

Before the initiative, military housing was created and controlled by the DOD, and sadly living 

conditions in many military installations were unsafe or unfit for military members. Since the 

shift, private organizations now build, maintain, and manage housing provided for military 

families. While military family housing conditions have improved since the privatization act, 

there is still has a significant opportunity for advancement.  

As sustainability and energy-efficient building practices are gaining momentum in the civilian 

world, military housing has the opportunity to implement these technologies in new and current 

construction. While the government has incentivized better building practices in the housing 

market, it has missed the opportunity to lead by example through privatized military housing. 

Military housing can be significantly improved through the implementation of sustainable and 

energy-efficient building practices. 

Better military housing can improve the quality of life for military families and increase resident 

satisfaction. Furthermore, more sustainable building practices significantly reduce the long-term 

costs of maintaining and powering the home. By implementing these strategies, the government 

is more likely to reduce military family housing costs while promoting resident satisfaction and 

living conditions of its service members and their families. 

While military housing has improved overall in the past two decades, there are still significant 

concerns that need to be mitigated. In February 2019, many health, life, and safety concerns 

came to light through military families’ testimonies while living in military housing. Poor living 

conditions, including mold, pests, leaks, lead, and faulty construction, are some of the issues 

found in some of today’s military houses. Many of these issues come down to inefficient design 

and building practices as well as poor management and maintenance. In response, the House of 

Representatives, the DOD, and Military leadership have begun to work together to identify and 

solve areas of concern in military housing conditions. It has been agreed that there must be 

significant improvements made to the way that privatized military housing is managed, including 

current and future building projects. 

As these decision-makers seek to improve current military housing and set the standard for future 

housing, sustainability becomes a significant part of the solution. This capstone seeks to provide 

insight into current construction trends for housing on military bases and how guidelines and 

policies may be developed to strive for increased sustainability and explores sustainable building 

strategies to improve military housing conditions and longevity. 

 

Methodology  
This capstone project will rely on qualitative research to identify common concerns within 

privatized military housing and provide insight into potentials for better building practices. A 

single home case study will give an in-depth analysis of some specific issues, while a 
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questionnaire will provide data on a community scale. By comparing the results from the case 

study to the questionnaire, we can identify common issues present within the military 

community. A literature review will provide a broad look at the overall status of privatized 

military housing concerns.  

The primary case study takes a closer look at a specific home located on the Fort Belvoir army 

post. As defined by Baxter and Jack (2008), case studies allow for comparing existing projects to 

analyze and compare the underlying context present in each. The data collected in this case study 

will illustrate some of the issues present in military housing.  

In order to understand resident satisfaction, a collection of qualitative data in the form of 

community surveys will take place. A questionnaire sent out to military housing residents will 

provide a comparison to the case study in order to understand the occurrence of similar or other 

issues. Privatized military housing has come under much scrutiny lately. Many privatized 

military housing issues have come to light in the past few years, thanks to concerned military 

communities that have created surveys and petitions to take to Congress and Senate members. 

The goal of this project’s survey is to identify the most common issues found in privatized 

military housing and better understand what measures can be taken to mitigate these concerns.  

Additionally, a thorough literature review and document analysis will be conducted to 

understand the military home construction context through documents, journals, and articles, 

specifically from government reports generated for military housing (Brown, 2009). The United 

States Government Accountability Office and other offices within the Department of Defense 

have addressed the need for improvements and sustainable adaptations within privatized military 

housing. The literature review will also utilize reports published by these groups. The context 

discussed will help determine what the future of housing looks like according to these decision-

makers. 

Finally, based upon the feedback from the resident survey and results from the case study, this 

capstone will create a suggested plan for building improvements that can be applied to the 

existing housing at Fort Belvoir, Virginia. Additionally, it provides a generalized summary of 

building practices applied to existing military housing to improve energy efficiency and 

residential quality of life. 

 

Literature Review 

In order to understand the current topic of privatized military housing and sustainable building 

practices, it is important to consider existing reports and studies. 

Several studies have been done across the country regarding energy consumption and building 

practices in U.S. military installations. These are typically broad topic reports covering military 

bases as a whole rather than focusing on housing. However, it is important to look at reports that 

assess current energy usage and analyze potential improvements to better understand the unique 

environment of military installations. Some reports have been generated by government and 

private organizations regarding energy consumption and trends on military installations.  
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Energy Use 

A 2017 report by Marqusee, Schultz, and Robyn focused on the relationship between military 

installations and local power grids. According to the report, military installations rely primarily 

on the commercial power grid, but utilize standalone backup generators in cases of grid failure 

(Marqusee, Shultz, and Robyn, 2017). Marqusee et al. (2017) continued by recommending 

microgrids’ implementation on select military installations to reduce the reliance on the local 

electric grid and mitigate the need for backup generators, thus reducing cost and energy 

consumption. Renewable energy sources are a recommendation, and the authors emphasize the 

importance of energy efficiency.  

Another report, funded by the National Renewable Energy Laboratory, assessed the feasibility of 

implementing renewable energy sources and sustainable building practices in current military 

installations. This technical report assesses the feasibility of implementing energy-saving 

technologies, including geothermal resources, P.V. technologies, microgrid technologies, waste-

to-energy technologies, and wind energy. Building practices, including whole building design 

(net zero), building envelopes, P.V. facades, cool roofs, appliances, geothermal heating, 

advanced cooling technologies, and more are also considered. The report demonstrates a 

significant list of potential strategies to move our military installations to move military 

installations to a more economically and environmentally sustainable design.  

 

Current Status 

In order to understand the current status of military housing, the government must first collect 

and analyze information from existing housing projects. Unfortunately, as outlined by the 

Government Accountability Office’s 2018 report, the DOD has not successfully reported 

significant data on privatized military housing trends or financial conditions nor developed a 

clear plan moving toward more sustainable projects. Further, the DOD has not reported the 

financial condition of privatized housing projects since the year 2014. As such, neither the DOD 

nor the government clearly understands the successes or failures of privatized military housing. 

There must be extensive information gathered and compiled for the government to understand 

tenant living conditions and housing projects’ economic standing. By doing so, the government 

has a better understanding of the current housing status for military families and will also create 

a detailed plan for future projects. 

 

Occupant Satisfaction 

Occupancy satisfaction is integral to the economic sustainability of privatized military housing. 

The Office of Policy Development and Research compiled a report in 2015 titled “Insights into 

Housing and Community Development Policy,” which gives data regarding military housing and 

occupancy trends. Privatized military housing provides housing opportunities for military 

families at a competitive rate to the local market. However, the current trend is that 

servicemembers and their families choose to live off base more than on. Military Times reports 

that in 2018, less than half of the residents that participated in the privatized housing survey are 
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satisfied with their current housing situation (Jowers 2019). Issues have come to light in recent 

news of poor living conditions in several installations throughout the country, including health, 

life, and safety issues and general dissatisfaction with the quality of privatized military housing. 

As such, many families are choosing to move off their installations to find housing in the 

surrounding community. Because of the decline in occupancy in military housing, privatized 

housing markets must adapt to increase occupancy’s likelihood to remain economically feasible. 

If the government does not seek to improve military housing, occupancy rates have a significant 

chance of continuing to decline, which puts significant strain on both the government and local 

economies.  

 

Current Concerns 

Recently, significant health, life, and safety concerns within current military housing have come 

to light. In February 2019, Crystal Cornwall and several others testified to the U.S. Senate on 

significant concerns they have faced while living in military housing. Mold, pests, leaks, and 

housing-related illnesses have been reported at several military housing locations. In response, 

Senators and military leaders are putting pressure on privatized housing firms to improve the 

current living conditions of the homes that they manage (Kime, 2019).  

Many of the solutions to these problems in the past have been short-term. Painting over the mold, 

setting pest traps, and tightening fixtures provide temporary solutions for a much larger problem. 

Instead, the solution may require better building practices, proper insulation, maintenance 

protocol, and improved appliances and plumbing. These improvements would also contribute to 

more energy efficiency in buildings. 

According to Military Times, members of the House of Representatives are putting significant 

pressure on the Defense Department to seek long-term improvements to military housing. In 

order to facilitate these improvements, the House is pushing for a $140 million increase in the 

military budget to help improve the quality of family housing (Shane, 2019).  

 

Moving Forward 

Several solutions can be implemented in current homes and in new construction to promote 

energy efficiency in military housing. In an independent report by Kunkle et al. (2012), the 

authors assess privatized military housing's energy consumption on Joint Base Lewis McChord. 

The housing project constructed both standard built homes as well as a small number of Energy 

Star homes. Data collected through energy audits and modeling demonstrate that, unsurprisingly, 

the Energy Star homes performed much more efficiently than the standard homes. Simple 

improvements such as upgrading leaky fixtures, poorly insulated windows, and lightbulbs add up 

to significant savings. Implementing such improvements will also go a long way in increasing 

the quality of health, life, and safety in these homes. For example, proper insulation and seals in 

the homes will decrease pest infestations, while improvements to leaky fixtures will help 

mitigate future mold growth.  
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Another example of energy-efficient military homes can be found at Davis-Mothan Air Force 

Base in Arizona. Here, the privatized housing community has incorporated solar ground and 

rooftop P.V. arrays to offset its residents' energy consumption. The array produces around 5 

million kilowatts of power per year, enough to offset 570+ million pounds of carbon in its 

lifetime (Jamison 2015). The money saved in energy consumption can then be utilized to 

maintain the housing community, and the result is a much higher rate of occupancy satisfaction. 

The issues of energy inefficiency, health concerns, and dissatisfaction are not uncommon and 

represent pressing concerns that need to be addressed for the residents' health and wellbeing. The 

following section discusses a survey that highlights the scale and breadth of the issues. 

 

Survey Results and Case Study 

The following two sections are intended to analyze common areas of concern throughout the 

military housing community using data collected from a questionnaire and a case study of a 

specific location. The questionnaire will compare issues found within surrounding military 

communities. At the same time, the case study will take a closer look at specific issues found 

within a single home. This information will illustrate common concerns within privatized 

military housing to identify better solutions for improving military communities. 

 

Survey 

A questionnaire was sent out to the Fort Belvoir military community and was later shared with 

several other communities through social media in a quasi-snowball sampling methodology. 

Overall, 237 respondents answered anonymously from 68 military bases, including seven 

international U.S. military bases. 

The survey responses were analyzed as a whole in order to identify the most common issues 

found throughout the world’s U.S. military bases, and then broken down into climate-based 

regions in order to better understand trends and issues based on location and/or climate. The four 

climate-based categories are based generally on the Köppen climate classification scheme and 

are as follows: humid subtropical, Mediterranean, arid/semi-arid, and continental. For the sake of 

simplicity, climate-based analysis primarily focuses on survey responses from the continental 

United States—specifically results from arid/semi-arid climates in comparison to results from 

humid locations. The report focuses on the results from the continental U.S. because OCONUS 

(Outside Continental U.S.) military bases generally have different policies as they are managed 

by regional privatized military housing and adhere to local building codes. The following maps 

show the worldwide and continental U.S. survey response locations. 
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Figure 1. Map of international survey results 

 

Figure 2. Map of continental U.S. survey results 
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General Survey Results 

Significant trends can be found by analyzing the survey results. The survey included 29 

questions broken down as follows: three questions about residents’ HVAC units, four referring to 

additional heating and cooling needs, five referring to thermal transfer (both external and 

internal), three regarding daylight and shading, five referring to existing sustainable additions to 

the home, and nine questions regarding health, life, and safety concerns experienced by the 

residents. In general, there were significant issues experienced by nearly all survey participants 

regardless of location or climatic zone. The following describes the general findings of the 

survey: 

Heating/Cooling 

• 85% relied heavily on their HVAC units to maintain thermal comfort throughout the year 

• 2% significantly relied on heating during cold months 

• 6% significantly relied on cooling during hotter months 

• 5% relied only somewhat on their HVAC units 

• 1% did not have central air 

• 60% reported that their HVAC units did not provide enough heating/cooling necessary 

for thermal comfort 

• 93% reported significant thermal bridging due to air drafts in the building envelope 

• 176 residents had air drafts around windows 

• 173 residents had air drafts around doors 

• 59 residents had air drafts around the range hood 

• 48 residents had air drafts around dryer vents 

• 28 residents experienced air drafts in other parts of the building envelope, 

including baseboards, crawlspaces, cabinets, and electrical outlets 

• 16 residents reported thermal bridging through external walls, pointing to 

inadequate external insulation 

• 83% reported significant thermal differences between rooms and/or levels 

• 31% rely on additional heat sources (e.g., space heaters, electric fireplaces) to maintain 

thermal comfort in cold months 

• 20% rely on additional cooling (e.g., window A.C. units, swamp coolers, dehumidifiers) 

to maintain thermal comfort in hotter months 

• 46% relied heavily on ceiling fans to maintain thermal comfort 

• 39% relied often or somewhat on ceiling fans to maintain thermal comfort 

• 75% reported direct sunlight that leads to increased internal temperatures 

• 65% reported significant heating or cooling challenges in their home 

Several residents chose to share their personal experiences with thermal issues found within their 

homes. One resident wrote:  

At JBLM [Joint Base Lewis-McChord (W.A.)] the housing companies feel that it doesn’t 

get hot enough in summer to warrant central A.C. Our house has zero shade in the 

summer and zero ceiling fans. We rely heavily on portable A.C. units to stay somewhat 
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cool during the summer months. We have a 2-story house and it's miserable upstairs at 

bedtime. Summer may be short here, but it is unbearable during summer. 

Residents without central air often rely on portable units to maintain thermal comfort during 

summer months, resulting in greater energy consumption needed to maintain comfortable living 

conditions. Another resident shared:  

Our HVAC has stopped working 9 times in less than 9 months. They refuse to replace the 

unit, and sometimes it is days before they can get it working again. When it works, it 

works ok other than very uneven distribution of the heat and air. But a lot of times it just 

doesn't work.  

Several other residents reported similar stories of housing companies not properly maintaining 

HVAC systems, resulting in under-performance and inadequate performance. Inefficient HVAC 

units were reported by other residents, stating that their units did not provide enough air flow to 

provide thermal comfort throughout the house, thus leading to significant differences in 

temperature between rooms or stories: “The main floor would be cold in winter, the upstairs 

crazy hot, even with adjusting vents - always had to crack the bedroom window; summer upstairs 

was hot.” Another resident wrote, “In our current housing (less than 1000sqft) we recorded a 20-

degree difference in the upstairs from downstairs. I have a child with asthma, the lack of airflow 

and temp control issues upstairs (where bedrooms are located) has caused significant issues.” 

Other reports of thermal and airflow concerns potentially added to existing health concerns with 

their family members. Temperature control and airflow are important parts of maintaining 

thermal comfort for residents. When a home’s heating and cooling units underperform, residents 

must rely on other means of keeping their families cool. In homes where HVAC units were 

underpowered for the size of the home, residents consumed more energy by running secondary 

heating or cooling units (window A.C. units, space heaters, etc.). One resident wrote: 

Heater is not big enough to heat the entire home in the winter. We have to use 2 space 

heaters to keep our home warm. In the summer, the difference between the downstairs 

living room and master bedroom is an average of 12 degrees. We have two window units 

and a humidifier upstairs to keep the top floor cooler. It has definitely increased our 

energy bill. 

It is important for housing to provide adequate heating and cooling to keep their residents 

comfortable and safe. When houses are not equipped to maintain proper thermal comfort, 

residents will often utilize other heating and cooling strategies. Poorly performing houses will 

consume far more energy than those with better envelopes, adequate heating and cooling, and 

proper use of lighting.  

 

Existence of Energy Efficient Features 

• 38% of homes had a smart thermostat provided by housing 

• 43% of homes had LED lighting provided by housing 

• 24% of homes had Energy Star appliances provided by housing 
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• 62% of homes had water-conserving additions (e.g., faucet taps, showerheads, toilets) 

• 16% of homes came with solar panels 

In general, privatized military housing companies have not adopted energy-efficient strategies to 

offset the costs due to issues addressed in the previous section. Energy and water-conserving 

strategies should be applied in conjunction with better building practices to minimize 

consumption and cost associated with military housing. 

 

Health, Life, and Safety Concerns 

• 96% of residents experienced HLS concerns in their homes 

• 135 residents had issues with pests (e.g., mice, insects, etc.) 

• 121 residents experienced water leaks 

• 112 residents experienced excessive moisture in their homes 

• 109 residents were exposed to toxic black mold (46% of residents) 

• 73 homes had significant structural issues (loose floors, stairs, ceilings, etc.) 

• 66 homes had electrical shortages 

• 58 homes did not have safe drinking water 

• 39 homes had lead paint 

• 37 residents experienced flooding 

• 29 residents experienced standing water 

• 26 homes had asbestos 

• 23 residents experienced a gas leak 

• 6 residents experienced radon gas exposure 

• 4 residents experienced house fires 

• 30 residents experienced other major HLS issues 

• 70 residents experienced negative health effects due to HLS issues  

• 19 residents were hospitalized due to these negative health effects 

• The majority of these negative health effects were due to mold exposure 

• 55 families were displaced from their homes for HLS remediation 

• 36 of these families were displaced for more than two weeks 

• 5 of these families moved altogether because their homes were deemed unsafe 

• 45% of residents that faced HLS issues felt that their privatized housing companies did 

not properly resolve the issues 

In total, 77 respondents decided to further explain their experiences with HLS issues in their 

homes, and 57 shared testimonies to significant negative medical effects due to HLS issues. 

Health effects varied from asthma to autoimmune disorders, primarily due to mold exposure. 

Many children and pets experienced the worst medical effects. Several respondents shared: 

 “My daughter has scaring on her lungs and breathing issues”  
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“My son needed medication for 1 year for allergy symptoms. We are still waiting for 

someone to come and fix the ceiling.” 

“My youngest has severe asthma and low lung function.” 

Another respondent shared the death of her pet:  

In our first home on Ft. Bragg, we had a significant black mold issue, standing water 

(such as in the toilet) would turn solid black within days of cleaning. Our young puppy, 

unfortunately, drank this water and one point, resulting in significant mold exposure that 

led to her passing. 

Many adults shared very significant issues as well, including autoimmune diseases and flare-ups, 

allergies, lung disease, anaphylaxis, suicidal ideation, depression, insomnia, anxiety, 

incontinence, skin rashes, blurred vision, runny nose, bloody nose, congestion, sneezing, 

memory loss, brain fog, confusion, diarrhea, aggression, and weight gain.  

Some of the reported HLS were not appropriately handled, and several respondents explained 

that their housing companies even retaliated against the service members and their families.  

“[Housing] never fixed the problem, they painted over mold, maintenance tried to blame 

the issues on poor house cleaning, and we experienced long wait times for repairs.”  

“They lied. They never fixed the problem, and they reported my family to CPS.” 

If you speak up the service members are retaliated against because of the mistruths they 

tell the military. This retaliation can go as far up as the garrison commanding team. All 

because they don't want to look bad instead of caring about the health and welfare of the 

families, service members and children. My baby would not be sick if they had taken care 

of issues correctly and addressed them appropriately instead of just putting a band-aid on 

a very serious matter. 

These testimonies share very concerning issues related to health, life, and safety concerns found 

in military housing. The next section focuses on the issues found based on climate and region. 

 

Results Based on Climate 

In general, the survey demonstrated average results across the country. Reliance on HVAC units, 

for example, did not vary much between humid and semi-arid climates; regardless of location, 

most respondents required mechanical heating and cooling to maintain thermal comfort. 

However, some significant variations can be found based on regional climates.  

In arid and semi-arid climates, specifically found on the west coast and southwest portions of the 

United States, tenants relied less on secondary electric heating and cooling strategies (e.g., space 

heaters, window A.C. units, and dehumidifiers). This is beneficial because these strategies 

generally consume more electricity than relying solely on central heating and cooling. This, 

however, can be due in part because nearly all arid/semi-arid locations provide central air. Only 
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80% of the housing in the humid eastern U.S. had central HVAC units with both heating and 

cooling functions, whereas 100% of western locations had central heat and air conditioning.  

Respondents in arid and semi-arid climates had a higher average of experiencing higher solar 

gain due to direct sunlight, although they also had better levels of external shading. This makes 

sense as the western United States tends to experience hotter summers than humid and 

continental climates.  

In terms of health, life, and safety concerns, respondents in arid and semi-arid climates had 

slightly fewer cases of overall HLS issues, including toxic black mold. However, they reported 

higher levels of pests—specifically insects, arachnids, and snakes—as well as a much higher 

percentage of unsafe drinking water (40.5% vs. 16.5% in humid climates). It is not clear as to 

why the drinking water is less safe in this climate. However, perhaps it could be because 81% of 

the respondents from the west coast reside on Holloman AFB, which has a significant water 

issue due to its location in New Mexico (the water in Otero County is deemed very poor and 

residents are advised to utilize water filtration systems or purchase filtered water). One 

advantage of arid and semi-arid locations is the higher inclusion of solar panels as a renewable 

energy source, a positive step toward sustainable living. 

In contrast, respondents in humid climates faced different challenges. Houses in this region had 

higher rates of air gaps in the building envelope—90.2% in contrast to 75% in semi-arid 

climates. Ventilation and airflow throughout houses also seemed to be worse, with 98% of 

respondents reporting a significant difference in temperatures from room to room or between 

different levels. 

Health, life, and safety concerns seemed to be more drastic in humid climates, with negative 

health effects and hospitalization drastically higher than those found in arid/semi-arid climates. 

Respondents faced a higher percentage of water leaks, mold, lead paint, and gas leaks. Further, 

out of those who experienced mold, 34.4% experienced mold in their HVAC units and air ducts. 

This is a significant health problem because mold in the air has a much higher chance of 

affecting residents than surface mold. As a result, 30% of residents faced medical issues due to 

HLS concerns, and 11% faced hospitalization (whereas there were zero reports of hospitalization 

in arid/semi-arid climates).  

Finally, many more families in humid climates were displaced from their homes for HLS 

remediation, with 67% of these families being displaced for more than two weeks and 9% having 

to move to new residences.  

 

Results from Fort Belvoir 

Lastly, survey results were analyzed based on a specific location. Of the 237 responses, 79 were 

from Fort Belvoir, which houses over two thousand military families.  

In general, Fort Belvoir residents dealt with higher rates of HVAC reliance, drafts, differences in 

temperature throughout their homes, lack of external shading, overall heating, and cooling issues, 

water leaks, mold in HVAC units, electrical shortages, gas leaks, fire, medical issues, 
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hospitalization, and longer displacements. Fort Belvoir housing is generally newer, with the 

majority of its homes having been built in 2008. However, it seems to have more significant 

issues overall. 

In terms of thermal comfort, 92.4% of residents rely on their central heating and cooling all year, 

89.9% report significant drafts and air gaps, 94.9% report different temperatures throughout their 

house, 39.2% rely on secondary electrical heating (space heaters, electrical fireplaces, etc.) and 

89.9% report overall heating or cooling issues. In order to offset some of these issues, Michaels 

Organization—the privatized housing company that manages Fort Belvoir communities—

recently installed smart thermostats and LED light bulbs in each residents’ homes.  

Health, life, and safety issues also seem to be a much bigger problem in Fort Belvoir. While the 

overall number of HLS reports is statistically similar to the world average, there are higher rates 

of mold, water damage, and electrical issues. Higher levels of moisture and water leaks lead to a 

higher instance of mold—45.6% of respondents experienced mold, and over one-third of these 

mold cases were in HVAC units and air ducts. As a result, 26 families faced negative medical 

effects and ten faced hospitalization. Twenty of the 26 respondents decided to share their 

personal testimonies regarding the health effects they faced while living in Fort Belvoir housing. 

One shared, “Living in mold for close to 6 months had effects to our immune system and 

everyday life. (Breathing issues, bronchitis, stack issues).” Seven specifically mentioned their 

children’s medical struggles: 

“My 2 sons have had whole body eczema rashes and hives. They have also developed 

motor tics which we believe may be tied to chronic mold exposure.” 

“My daughter's face swelled up and she developed a stye on her eye.”  

“My son and myself were constantly breaking out in hives before our vents/hvac were 

remediate, lots of headaches too” 

“My son had on going breathing problems, none since we moved out” 

“Our son has horrible allergies and mold in the home made it worse” 

“My son experienced severe breathing problems linked to the carpet. Even with doctor’s 

orders, we were unable to get the carpet removed before we moved away.” 

“My daughter has developed asthma after being exposed to mold in our air conditioner.” 

Many adults faced similar medical issues, including breathing problems, anaphylaxis, and 

autoimmune disorders. These issues can be found at other military locations, but the percentage 

is significantly higher at Fort Belvoir. 

As a result, Michaels corporation is being held accountable by the Fort Belvoir garrison. Military 

leadership is putting significant pressure on the private company to fix these issues. As a result, 

twenty-six families faced displacement, 19 of which were displaced for more than two weeks, 

and one family reported moving off base as a result.  
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Fort Belvoir Follow Up 

After this survey, four individuals from Fort Belvoir’s Housing Advocacy Group reached out to 

me to share further information. These advocates do not work for Fort Belvoir’s garrison nor the 

privatized housing company. Instead, they are volunteers who help residents report housing 

concerns and maintenance issues and seek to hold the Michaels organization accountable for 

proper remediation. The advocates shared that over 400 houses on Fort Belvoir have been or are 

currently being treated for mold. The majority of these cases of mold are located in HVAC units, 

air vents, and air ducts. According to their reports and consultations with third-party mold 

remediators, the HVAC condensers installed in approximately 1,600 housing units contain 

fiberglass insulation. This form of insulation is not suited for humid climates, and when located 

inside HVAC condenser units, they are susceptible to mold growth. They also shared that 

according to their private contractor, an estimated 90% of homes on Fort Belvoir are potentially 

vulnerable to mold, not only for incompetent HVAC work but for faulty bathroom fixtures and 

appliances. The goal of the advocacy group is to work with the garrison to provide safe housing 

for Fort Belvoir residents by 2025. 

The advocacy group also shared photos of several houses that they had helped remediate.i 

              

Figure 3. Mold sample from HVAC condenser (Fischer, 2020)           

Figure 4. Bathroom remediation (Fischer, 2020) 
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Figure 5. Mold on HVAC fiberglass insulation (Fischer, 2020)      

Figure 6. Water damage (Graham, 2020) 

 

Figure 7. Mold in kitchen tile (Brewer, 2020) 

 

Case Study 
This case study aims to analyze the building performance of a specific house within the military 

community. Information based on resident feedback, on-site observations, climatic and 

geospatial data, and energy analysis will provide a better understanding of the major areas of 

concern found within this specific home. Overall, Fort Belvoir has 2,154 total homes with 1,192 

new (built after 2008), 170 historic homes, 266 legacy homes, and 526 major renovations. The 

home selected for this case study is located in Lewis Village and was built in 2012.  
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According to Fort Belvoir Housing Advocacy Group, around 75% of new homes need to have 

bathrooms remediated for mold, and nearly 90% of new homes have fiberboard insulation in 

HVACs, which is a major cause for concern. 

 

Building and Site Location 

The residential building is located in Lewis Village on the 

Fort Belvoir army post. It is a 1,638 square-foot, two-story, 

single-family unit portion of a duplex townhome, built-in 

2012. The front of the home faces NNE; the eastern wall of 

the home is shared with the other half of the duplex and is 

therefore not exposed to the outside elements; the western 

wall is the largest exposed wall of the home; and the back of 

the home faces SSW. Recognizing this building's orientation 

is important to better understand the external factors that 

affect the building’s lighting and thermal performance.  

The northern façade of the building has the advantage of the 

early morning sun. This side of the house contains the living 

room on the ground floor and the master bedroom on the top floor. 

The southern façade receives the most afternoon solar gain, which heats the dining/great room 

and kitchen at the ground level, and the two secondary bedrooms at the top level. This solar gain 

is ideal during the cold months but causes too much thermal gain during the hotter months.  

Figure 8. Orientation and location of residence 
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Figure 9. Building layout/floor plan 

N 
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Figure 10. Comparing direct sunlight on building facades, 10 a.m. vs. 5 p.m. 

 

Climate 

Fort Belvoir is located in the northeastern corner of Virginia, roughly fourteen miles southwest 

of Washington DC. The climate within this region is classified as Humid Subtropical by the 

Köppen Climate Classification System. In general, the region is a mix of warm oceanic and 

temperate-to-warm continental climates. Precipitation is relatively evenly distributed throughout 

the year; temperatures are not extreme, but summers are warm and humid, while winters are cold 

but not regularly below freezing. 

The average temperature for the year is 57.9°F (14.4°C). The warmest month, on average, is 

July, with an average temperature of 79.3°F (26.3°C). Summer months are often humid. The 

coolest month on average is January, with an average temperature of 36.0°F (2.2°C).  
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Figure 11. Climate Summary 

 
Figure 12. Average Temperatures 

Thermal comfort is greatly affected by wind patterns. The wind blows harder during the winter 

months and approaches from the northwest, contributing to cooler temperatures. During the 

summer, wind speeds are much lower, and the southeast approach gathers humidity from the 

eastern coast and the Potomac River. Humidity coupled with little breeze contributes to 

uncomfortable summer conditions. 
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Figure 13. Humidity 

 
Figure 14. Wind speed 

The microclimate found in the vicinity of the building is affected by its surroundings. The 

neighborhood is a mixture of young trees (around 10 years old, ranging from 10 to 25 feet tall), 

grass, shrubs, concrete sidewalks, asphalt roads, and residential buildings. The urban heat index 

has minimal effect on thermal comfort within the neighborhood because of the mix of 

greenspace and development. The inclusion of trees and greenery help provide thermal comfort 

within the neighborhood’s microclimate. However, there are no trees or buildings that directly 

shade the building. 
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Figure 15. Surrounding micro-climate 
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Energy Consumption 

The following table shows the recorded energy consumption at this specific site and the average 

energy consumption of surrounding homes over three years.  

 

 

Table 1: Energy consumption for Ft. Belvoir house 

Date Electricity (kWh) Avg Electricity (kWh) Gas (CCF) Avg Gas (CCF) 

01-Jul 444 1261 3 13 

Aug-17 983 1045 17 13 

Sep-17 739 933 11 12 

Oct-17 531 633 25 23 

Nov-17 507 574 42 39 

Dec-17 995 663 53 68 

Jan-18 1323 649 46 65 

Feb-18 758 537 32 44 

Mar-18 894 542 36 45 

Apr-18 791 740 21 24 

May-18 1133 890 17 15 

Jun-18 1407 1176 17 14 

Jul-18 1596 1248 19 15 

Aug-18 1483 1237 16 15 

Sep-18 880 940 15 14 

Oct-18 536 634 25 27 

Nov-18 506 624 45 55 

Dec-18 667 564 43 47 

Jan-19 659 632 62 73 

Feb-19 542 527 48 54 

Mar-19 584 532 31 35 

Apr-19 822 702 22 18 

May-19 1099 998 22 18 

Jun-19 1275 1171 16 14 

Jul-19 1767 1477 18 15 

Aug-19 1441 1102 19 14 

Sep-19 1277 935 16 13 

Oct-19 640 691 22 25 

Nov-19 502 574 39 43 

Dec-19 564 592 43 51 

Jan-20 494 523 39 53 

Feb-20 418 479 34 45 

Mar-20 488 617 28 31 

Apr-20 525 660 8 27 

May-20 967 924 11 17 

Jun-20 1550 1458 15 17 

Jul-20 1771 1446 19 14 

Aug-20 1174 1150 18 13 
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In general, this specific home's actual energy consumption was higher than the community 

average in the hottest and coolest months. It is important to note that the HVAC system in this 

residence utilizes electric cooling combined with gas heating. It can be noted that, on average, 

electricity consumption is higher in the summer months while gas consumption is higher in the 

winter months. During more temperate months, overall, less energy was consumed in this 

residence. 

 

Observations 

The majority of the energy consumed within this residence is dedicated to maintaining interior 

thermal comfort. The resident reports that the house requires a substantial amount of cooling or 

heating to maintain a comfortable temperature during the hot and cold months. Further 

investigation shows that the home has several areas of concern, including windows, gaps in 

doors, air transfer from the range hood vent, and bathroom vents. The residents benefit from a 

generous amount of natural daylight. The southern end of the house receives a significant 

amount of direct solar gain, which is both beneficial and adverse depending on the weather 

conditions.  

 

Windows 

The windows are double-paned glass with a vinyl frame. There is a significant 

amount of heat transfer and thermal bridging around the edges of the 

windows. Air leaks cause heat to escape and cold air to enter the home during 

the winter months. Several of the windows need to be resealed.  

Housing provides plastic horizontal blinds. The resident has installed thermal-

blocking curtains in the two southern bedrooms, where direct solar radiation 

leads to a significant amount of thermal gain.  

 

 

Doors 

Air gaps between the door and frame are also areas of significant concern, as hot and cold air 

escape the home from these locations. The front door has an air gap measuring 1.5 cm around the 

bottom and side closest to the handle. There is a significant amount of air transfer from this gap. 

The seal is visually worn and broken.  

The back door originally consisted of a wood frame and a mock-French-style door. Only one 

portion of the “French door” opened, while the other half was a stationary window. The glass 

incorporated in this door was single-paned and allowed a significant amount of thermal transfer. 

The door was replaced in April 2019 due to dry rot in the wooden frame. It was replaced with a 

sliding glass door with a metal door frame. The glass doors are now double-paned with interior 
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horizontal blinds. The new door has significantly less thermal transfer due to a combination of 

better solar filtering and a tighter seal. 

 

 

Figure 16. Back door before & after water damage remediation 

Vents 

Thermal transfer also occurs in areas where vents connect the interior and exterior of the home. 

The primary area of concern is the range hood, which allows a significant amount of hot or cold 

air to enter the kitchen.  

 

Daylighting 

Adequate lighting is essential for occupants’ health and wellbeing. Daylight is the most natural, 

effective, healthiest, and cost-efficient form of lighting. The best way to maximize these benefits 

is to utilize indirect natural light to minimize unwanted solar gain, specifically in the hot summer 

months. 

With 15 windows throughout the house, there is a plentiful amount of daylight on clear days. The 

resident reports that artificial lighting is rarely required for regular tasks throughout the day. 
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The lower level of the house demonstrates adequate natural daylighting for general activates. The 

back sliding glass door (70” x 72”) and kitchen window (27” x 30”) at the south wall, along with 

the dining room window (32” x 66”) on the west wall, provide adequate natural light for the 

dining room, kitchen, and great room. 

The living room also has adequate daylight from the two front windows (32” x 66” each) and 

window (32” x 8”) above the front door on the north façade. 

Upstairs, the north-facing master bedroom has four (32” x 66”) windows which provide plenty of 

indirect natural light. The stairway and bathroom have no windows, while the secondary 

bedrooms only have one each. The secondary bedrooms are located on the south wall and receive 

several hours of sunlight, although their small size (28” x 34”) does not allow much light to enter 

the rooms. 

  

Artificial Lighting 

Nearly all lightbulbs within the house have been replaced with LED bulbs, drastically cutting the 

energy required to light the building. Two lights, including the kitchen and hallway ballasts, are 

CFLs. Using LEDs and CFLs, the resident saves on lighting and cooling costs since incandescent 

bulbs consume far more energy and give off most of that energy as heat. Artificial lighting is 

rarely used during daylight hours.  

 

Solar Thermal Gain 

Solar radiation has both positive and negative impacts on the thermal comfort within the 

building. Solar radiation causes an increase in internal temperatures. This thermal gain is 

beneficial during cold winter months and can help lower heating costs but becomes a nuisance 

during hot summer months and increases electrical cooling required to reach thermal comfort. 

The northern façade receives virtually no solar radiation even though it has the most windows. 

This side of the house contains the living room on the ground floor and the master bedroom on 

the top floor. 

The southern façade receives the most solar radiation, which heats the dining/great room and 

kitchen at the ground level, and the two secondary bedrooms at the top level. This solar gain is 

ideal during the cold months but extremely unwanted during warm and hot months. There is a 

drastic temperature difference (typically 5-8° F) between the north and south ends of the 

building. 

The western façade only receives solar radiation during the afternoon. There are two windows on 

the western façade, one per floor: the dining room downstairs and the master bedroom upstairs. 

This solar radiation on this side of the house raises the temperature during afternoon hours.  
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Ventilation 

When utilized properly, ventilation between the exterior and interior of the house helps promote 

higher air quality. In contrast, airflow throughout the house helps maintain an even temperature 

and comfort level in all rooms of the residence. However, the resident reports that the house has 

inadequate airflow between rooms. As such, it has noticed a significant change in temperature 

and even air quality between rooms and the upper and lower levels of the house. Thus, the 

resident sometimes relies on space heating to maintain comfortable conditions without raising 

the overall temperature of the rest of the house.  

Ceiling fans are located in the great room, living room, and master bedroom. The resident 

utilizes these three fans regularly throughout the summer months to increase the airflow within 

rooms. However, the fans do little to promote airflow throughout the house, and the small 

stairway does not allow for proper flow between the home’s upper and lower stories. 

 

Heating & Cooling 

The resident reports a heavy reliance on the home’s central air conditioning and heating 

throughout the year, along with additional electrical heating and cooling. Due to poor air 

circulation throughout the house, there is a significant difference between rooms and levels. 

Because of this, when the resident relies solely on the central air system, certain portions of the 

house are over or under heated/cooled. For example, to keep the living room warm during the 

winter, the upper level of the house becomes too hot for comfort. To regulate this, the resident 

utilizes an electric fireplace in the living room to heat that room specifically.  

During hot and humid summer months, the HVAC is regularly overexerted to the point of 

freezing up. In 2017, 2018, and 2019, the outdoor condenser needed to be charged. However, in 

August 2020, the unit gave out entirely. The outdoor condenser unit was replaced, and the indoor 

air-handling unit (AHU) was modified to accommodate a new blower. The resident was left 

without air for three days during this time. 

Another major concern is the type of insulation found within the air handling unit. During an 

inspection in 2019, the resident found that the AHU has a fiberglass interior rather than sheet 

metal. This type of insulation is adequate in a dry climate. However, in Virginia's humid climate, 

fiberglass insulation within the AHU is prone to mold or mildew growth (see figure 18). After 

further research, each of the Fort Belvoir homes built since 2010 have fiberglass-insulated AHUs 

and are thus subject to mold.  

 

Health, Life & Safety 

Over the past three years, the resident has reported several health, life, and safety concerns. The 

following section lists and summarizes each of the significant reports. 

- October 2017, the resident reported mice living within the walls of the adjoining units. 

The mice had entered in through a large gap behind the adjoining unit’s range vent. From 

there, they nested in the drier vent, under-stair closet, and in the insulation between the 
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two units’ adjoining walls. Maintenance came and sealed the gap in the neighbor’s vent 

and laid traps; however, it did not offer to clean the dead rodents or their waste out of the 

walls. This led to rot, odor, and mold growth in the adjoining wall between the two 

residents’ laundry rooms. In July 2018, the wall between the two units was opened and 

cleaned, and mold was confirmed. The residents remained in their homes during the two-

week remediation process. 

- March 2018, the resident reported dryer stopped working. After inspection, the drier vent 

tube within the wall had been backed up with lint. The wall vent had never been cleaned. 

The resident removed a 13-gallon bag worth of dryer lint. 

- April 2018, the resident noticed birds nesting in the exterior portion of the dryer vent. 

Maintenance removed the nest and installed wire mesh over the exterior vent. 

- August 2018, a small kitchen fire was started when a faulty wire sparked behind an 

outlet. The resident was home and was able to extinguish the fire before it spread past the 

outlet. Maintenance confirmed that the outlet was not connected to the GFCI and that the 

wire had not been properly grounded. An electrician replaced the wiring and added an 

additional GFCI. 

- April 2019, during a significant rainstorm, the original French-style back door began to 

let in water. The surrounding flooring was soaked through. Maintenance identified dry rot 

at the bottom of the wooden door frame and mildew growth in the floorboards and under 

the laminate flooring. The French-style door was replaced with a metal-framed sliding 

glass door. However, the mildew was not cleaned, and the laminate floor later began to 

warp and peel. 

- October 2019, the dishwasher hose burst and flooded the kitchen. Maintenance replaced 

the dishwasher but did nothing about the soaked flooring. The resident noticed mildew 

growth under the kitchen sink and in the baseboard under the dishwasher. 

- November 2019, after several reports of surrounding homes finding mold within their air 

ducts and HVAC, the resident contacted the Housing Advocacy Group for an inspection. 

The advocates identified a significant amount of dust in the air vents, despite regular air 

filter replacements and potential black mold in the AHU (see figures 17 and 18). 

However, after tests and further inspection, the air handling unit was dirty but not moldy. 

Maintenance ordered duct and unit cleaning. 

- August 2020, the HVAC stopped blowing cold air. Maintenance charged the condenser 

unit and left, but this did not solve the issues. The resident was without air for three days 

before maintenance ordered a replacement HVAC unit.  

- The residents moved out of the house in October 2020. During their move-out inspection, 

mold growth was found after pulling up the vinyl flooring around the dishwasher. As of 

Feb 2021, the vinyl flooring has been replaced, but the mold has not been fully 

remediated. The house remains unoccupied. 
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Figure 17. HVAC return air duct 

  

Figure 18. Air Handling Unit with fiberboard interior 
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Summary 
This home has significant opportunities for improvement. The thermal transfer can be mitigated 

through proper sealing around doors, windows, and vents. A tighter envelope will also help deter 

pests and prevent excessive humidity within the home, thus lowering the chances of mildew and 

mold growth. Solar gain, while beneficial during cold winter months, should be minimized 

during the summer months. Proper ventilation and circulation should be better incorporated to 

balance temperatures between rooms and the upper and lower levels. Electrical systems and 

plumbing should be inspected and fixed, as necessary. Preventative maintenance and inspections 

should be utilized to prevent major issues.  

Many of the issues found in this case study are comparable to those found in the survey results. 

The data found in the literature review, survey results, and case study give a better understanding 

of the current conditions of privatized military housing, including energy usage trends, building 

inefficiencies, and health, life, and safety concerns. The following section identifies the 

appropriate measures in which to improve military housing through the incorporation of 

sustainable building practices. 

 

Recommendations 
Moving forward, improvements must be made and maintained by the DOD and privatized 

military housing companies in order to ensure healthy and safe living conditions for military 

members and their families.  

With a better understanding of common significant housing issues, privatized military housing 

companies can make plans for improving existing military housing and future housing 

developments. Key improvements should include tightening the housing envelopes through the 

use of better seals, increasing R-values with better insulation and window features, and 

improving airflow throughout the buildings. Better seals around external doors, windows, and 

vents will greatly improve the drafts found within the home and minimize airgaps throughout the 

house. These airgaps are major contributors to thermal transfer and allow for pests and excessive 

moisture to enter the home, both of which can lead to health, life, and safety concerns, including 

mold and mildew growth. Improving the housing envelope, combined with increasing the R-

value and installing windows with a better G-value (improved glazing) will further improve the 

thermal comfort of the homes, which will ultimately lower tenant reliance on electric heating and 

cooling. Housing companies may also consider dynamic shading structures to make better use of 

natural solar gain throughout the year. Pergolas, window shades, and even deciduous trees can 

block the harsh summer sun while still allowing beneficial sunlight during the winter months. 

Solar gain plays a significant role in thermal comfort throughout the year. Minimizing direct 

sunlight during the summer can reduce the need for electric cooling, and maximizing winter 

sunlight reduces the need for additional heating. In addition to these strategies, housing designs 

should consider airflow throughout rooms and upper and lower stories. Many survey respondents 

reported significant temperature differences throughout their homes, increasing their need for 

additional heating and cooling strategies. A proper internal thermal transfer will ensure a 
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comfortable temperature throughout the house and lower the need for additional heating and 

cooling. This can be obtained through open floor plans and larger openings around stairways.  

In addition to these strategies to increase thermal comfort within housing, other energy-saving 

strategies that could be considered are improved electric lighting and energy-efficient appliances. 

LED lighting and Energy Star appliances can greatly reduce the occupants’ energy consumption.  

Housing may also consider implementing solar power in their building designs. Several bases 

throughout the United States have already installed solar panels on their housing structures, 

including bases in Hawaii, Arizona, California, New Mexico, Maryland, Texas, North Carolina, 

and more. In 2016, Balfour Beatty Communities installed 18,000 PV panels on 1,200 of Fort 

Detrick’s Army family housing (Ryan, 2016). Incorporating solar power has accounted for more 

than 4.7MW of solar power generation capacity for this Maryland military base. Maryland 

Congressman John K. Delaney spoke of this project and other solar projects as “exactly what our 

country needs. Having renewable, off-the-grid electricity generation is strategically important at 

our military bases and […] clean energy [is] good for our economy, good for our national 

security, and good for the environment.” Military bases can greatly improve their energy 

efficiency by implementing solar panels, thus saving money while lowering their carbon 

footprints. 

Implementing energy-efficient designs in military housing can improve energy costs and 

improve the health and comfort of its military families. Active-duty military members must be 

mission-ready at all times. A safer and more comfortable home will improve military 

livelihoods, thus promoting mission readiness. Privatized military housing companies will 

benefit from happier tenants, lower energy and maintenance costs, and higher occupancy rates. 

Ultimately, the Department of Defense benefits from these improvements, having healthier and 

safer housing for its military members and lowering energy consumption on military 

installations. 

 

Conclusion 
The study was set out to explore the current conditions of privatized military housing and 

determine how military housing can be improved by implementing sustainable and energy-

efficient building practices. Significant concerns with military housing, while not new, were 

brought to the forefront in 2019 when military families testified to the U.S. Senate. Since then, 

improved housing conditions have been a higher priority for the DOD and privatized housing 

companies. This study answered questions about the improvement of privatized military housing: 

1. What are the current concerns regarding military housing? 

2. What improvements can be made to current and future building developments? 

3. How can these improvements benefit military members, their families, privatized 

housing companies, and the Department of Defense? 

During this study, several significant health, life, and safety concerns were brought to light, in 

addition to common themes in energy waste throughout military homes. The Literature Review 
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established the general issues found within military housing on a large scale. The U.S. Senate 

and U.S. Congress have been presented with significant health, life, and safety concerns 

throughout military housing worldwide. As a result, Congress has pushed the DOD to provide 

clear measures for auditing and improving current housing conditions and holding privatized 

housing companies accountable for their performance. The section titled Survey Results & Case 

Study provided a closer look at the specific areas of concern. Common issues regarding energy 

consumption revolved heavily around housing envelope deficiencies and thermal bridging. Poor 

thermal comfort is reported to be one of the significant contributions to energy inefficiency in 

military housing. Health, life, and safety issues were also addressed. The primary concerns 

involve mold and mildew, pests, water leaks, electrical issues, and significant structural issues. 

These problems all lead to unsafe and unhealthy living conditions for military members and their 

families. 

Improvements to military housing are addressed in the section titled Recommendations. 

Improving housing envelopes will not only help minimize external thermal transfer, thus 

lowering reliance on electrical heating and cooling strategies, but will also lower the likelihood 

of excessive moisture and pests. Further, thermal comfort can also be improved through 

improving R-values and G-values within homes. Improvements can be made to existing 

buildings by implementing properly sealed windows, doors, and vents, replacing inadequate 

windows and doors, and considering shading where necessary. In order to mitigate health and 

safety concerns, buildings must be regularly maintained by the private housing companies. 

Regular preventative maintenance and properly resolving work orders will help mitigate issues 

before and as they arise; quick fixes are only temporary solutions. Many respondents reported 

inadequate resolutions to their maintenance and safety concerns. Privatized military housing 

companies are being held accountable for deficiencies in their buildings and maintenance 

practices. 

Benefits to improving military housing are introduced in the Literature Review and expanded 

upon in the Recommendations section. Implementing sustainable building practices will improve 

energy efficiency in military housing and lower energy costs and help improve the health and 

safety of military families. A home that is safe and performs well ultimately benefits active-duty 

military members, which allows them to be “mission ready,” thus benefiting the DOD. Tenant 

satisfaction benefits the privatized housing companies, as do lower maintenance costs due to 

structural issues, pests, mold, etc. Privatized housing and the DOD stand to benefit financially by 

implementing sustainable building practices in their military homes. However, ultimately, 

military members and their families gain a better livelihood from safe, reliable, and efficient 

housing. 

 

Limitations and Future Research 

While this study took a look at military housing on a large scale, local scale, and individual scale, 

more data through additional case studies and a narrower survey would have been beneficial. 

Survey results from throughout the country gave general information and insight regarding issues 

that are found throughout different climates. For example, mold and mildew are problems more 
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commonly found in humid climates, whereas solar gain and pests may be more prevalent in dryer 

climates. It would be beneficial to conduct case studies on at least two more houses in other 

climates to better understand the issues specific to those climates. In addition, to assess the 

success of sustainable building practices applied to existing military housing, it would also be 

constructive to perform a case study of a home built using sustainable and energy-efficient 

building practices. This would provide a clearer idea of the benefits and/or drawbacks of 

implementing sustainable design. A further case study could potentially strengthen the advocacy 

for better building practices. 

Further, a larger survey pool with more respondents from two or three specific installations may 

be able to illustrate themes of concerns at those locations. While responses from 68 military 

installations did give a wide array of survey results, having only one or two responses from each 

location did not provide significant themes at those locations. The two military bases with the 

highest response rates – Fort Belvoir, VA and Holloman AFB, NM—did provide a better 

understanding of issues found at those two bases. In addition to a larger survey response, 

completing a cost-benefit analysis of sustainable building will help better understand the scope 

of cost to incorporating more efficient building practices in new and existing housing. 

Ultimately, the government is more likely to adopt better building practices and sustainable 

design if the benefits outweigh the cost. 

Finally, many military reports and studies are difficult for the public to find. Recently, Congress 

has mandated that the DOD and privatized housing must establish clear auditing and planning 

reports. Hopefully, as these mandates are implemented, more information will be made available 

to the public. Gathering data is crucial to understanding the steps necessary for improving 

military housing.  

Moving forward, further research into current military housing conditions and assessing specific 

areas of concern will help the DOD and privatized housing companies identify necessary 

improvements in order to provide safer, healthier, and more efficient housing. Sustainable 

building practices may be the solution that led to better homes and safer living conditions for 

members of the U.S. military and their families.  
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