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• USACE and High Performance Sustainable Design 
 ”High performance sustainable design adapts a building to 

its climate zone and community, maximizing energy and 
water efficiency while achieving mission 
requirements. Additionally, the principles of 
sustainability create a healthy indoor environments 
for occupants and promote sustainable and energy 
efficient maintenance practices. Finally, sustainable 
construction practices reduce the negative impacts on the 
environment during the construction process and assure 
quality construction practices are utilized. “ 

 



The Neglected Ones 

• Landscape function is neglected in design 
– Impact on altered hydrology 
– Impact on future development 
– Impact on Soldier training 

• Mitigation of urban runoff 
– BMP choice, installation, removal and 

maintenance 
• Cookie cutter approach is not working  

 



Smart Growth 
 
Maximize the utility of land areas.  The Army Strategy for 
the Environment identifies that poor planning and use of 
resources can adversely impact the Army training 
mission.   
 
•   Promote Multiple Land-Use 
 
Example:  Utilize right-of-ways for biofuels. 
 
Example: Integrating training on cantonment. 
 
Example: Integrating stormwater management into 
development and promote greenways for access and 
overflow. 
 
•   Coordinate Master Plans with Neighbors  
 
Example:  Integrating on-post and off-post  
                  transportation plans. 
Example: Integrating Recycling and Composting facilities. 
 
 
 
POC: natalie.myers@us.army.mil 
 
                 
 

Smart Growth Planning 
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Presentation Notes
Want to eliminate idle or under-utilized areas that are costly to maintain.
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Integration of Green Design into Training Facilities 

 Greenwall Rendering by:  
Sarah Murphy, Savannah District, USACE 2030 

• Mitigation of carbon footprint 
• Reduced emissions, gas, time down, etc 
• Reduced facility cost for development & maintenance 

• Increased training realism 
• Integrated Urban training 

• Mitigation of urban runoff 
• Decreased runoff, increased infiltration  

 
 



BT COF 

Presenter
Presentation Notes

Moving to a building level of integration, we knew that the COS standard designs for many of the facilities programmed at Fort Wood will not be able to perform to the levels desired from an energy standpoint. As a result, we set out to determine some of the opportunities to be had in regards to these standard facility designs. 

Our first step in doing this, believe it or not, didn’t even involve the floor plan. We started with a climate analysis. This pointed out some key opportunities in how we could site these buildings, while funneling us toward some design strategies that made drastic reductions in some of these facilities’ energy consumption. This was followed by an iterative process of conceptual and detailed energy modeling. The result was two proposals that surely aren’t the only solution, but ones that seem to preserve almost all of the programmatic needs established in the COS Standard design documents, but they also have been designed to balance energy, water, and waste streams to a degree far greater than what we have seen in most of the standard designs.
(Details on BT and AIT Complexes to follow)




AIT Complex 

Presenter
Presentation Notes

While the design for the AIT BCOF looks starkly different than the BT Complex, it harnesses site specific conditions and programmatic needs to help balance its systems. The AIT team made a concerted effort to integrate the facility into the existing terrain. In doing this, they proposed the creation of an accessible roof as well, but in a very different context. Solar opportunities were, again, analyzed, but more focus was driven toward limiting solar gain with windows set back from the building façade. 
Both the AIT and BT facilities did their best to integrate green technologies such as solar hot water heating, photovoltaics and green walls to help balance their resource draw, but this was only done after optimizing the facility for its given site.
To give you an idea of the energy reduction yielded by these designs, the COS standard design Energy Usage Intensities (or EUIs) were somewhere in the neighborhood of 80-100 kWh/sf. Our mechanical engineers were able to fine tune these designs to a level in the neighborhood of 35-45 kWh/sf. Without that opportunity to fine-tune these designs to site conditions, that energy savings is not possible.



Landscape 

Locally Adaptive 
• Locally adaptive 

– Conditioned to local 
environment 

– Increased establishment 
– Decreased watering 

requirements 
 

• Maintenance – mowing  
– Vegetation height  
– Growth rate 
– Appearance 

 

 



Vegetation Improvement 
• Investigation of methods to 

improve native seed 
establishment 
– Pre-Germination Treatments 
– Germination and Dormancy 

identification by Varietal and Species  
• Site appropriate Landscaping 

material and species 
– Locally adapted species and sources   

• Seed Mix ID for Low-Growth 
– Improved Range Safety 
– Improved Range Quality 

• Mowing maintenance  
– reduced labor & gas & maintenance 
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Bioswales 

Alexandria, Virginia  Beaverton Lodge – AP Hill 



Low Impact Development 
• Demonstration of Bioswale 

– Fort Hood  
– Landscaped for DPW Engineering recreational use 
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Bioswales 
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Vegetative swale utilized in a parking lot in Fort Bragg Historic District (ERDC-CERL 2010). 

Historic District Example: 
Vegetative Swale in Parking Lot 



• Demonstration of Modular Wetland: 
– Fort Hood Recycle Center 
– Installed 3 units July 2011 
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Company Claim: 
TSS “Sil-Co-Sil 106”          85% 
Dissolved Copper              79% 
Dissolved Lead                  98% 
Dissolved Zinc                   78% 
TPH                            99% 

Hood Results: 
TSS “Sil-Co-Sil 106”          69-79% 
Dissolved Copper              80-89% 
Dissolved Lead                  98% 
Dissolved Zinc                   78-90% 
TPH                            99%* 



Parking & Pavements 

Beaverton Lodge – AP Hill Alexandria, Virginia  

Salisbury Plains - England 
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Vegetation integrated with pervious pathway and parking lot in Fort Bragg Historic District (ERDC-CERL 2010). 

Historic District Example: 
Pervious Surface 



Constructed wetlands 
 
 
 
 

 
Living Greenwalls 
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Soft Engineering 

• Use of soft engineering 
or BMP’s to: 
– Reduce off-site impacts 
– Decrease costs 
– Improve site stability 
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Principle Issues 
• Siting 

– Proximity to surface water/wetlands 
– Aspect and slope 
– Accessibility 

• Design 
– Traffic density and type 
– Designated use of access road 

• Operations & Maintenance 
– Inspection  
– Erosion 
– Structural Stability 

 
 

Design 
Operations  

&  
Management 

Siting 

Battle Positions 
&  

Staging Areas 



Engineering Solutions 
• Siting 

– Site away from critical habitat, water, & other sensitive areas 
– Do not site in “wet” areas 
– Select areas with gentle topography/slope 
– Careful selection of slope aspect 

• Design 
– Current designs are not sufficient 
– Incorporation of layers and compaction 
– Incorporation of subsurface drainage 
– Incorporation of surface drainage 
– Incorporation of soil stabilizers 
– Address slope, creating gentle vs steep slopes faces 
– Addition of BMPs 

• Terraces, filter strips/buffers, mulch buffers, etc 
– Address vegetation establishment 
– Materials used could be improved 

• Composite materials to increase durability and longevity 
• Incorporation of stabilizers 

• Operation and Maintenance 
– Maintenance is critical  
– Designs incorporate access to increase maintenance 

likelihood 

McAlester Ammunition Plant

C 0ODSD5
1 of 1



Design Implications for Sustainable 
Technologies Implementation in Ranges 

• Optimization of Range Design 
– Survey and review MOUT designs 

at 3 installations 
– Redesign MOUT to optimize and 

account for stormwater impacts 
• Utilize stormwater LID technologies 

– Incorporate LID as part of training 
scenario 



Low Water Crossings 
• Unique approaches to LWX materials 
• Site specific design and evaluation for 

ITAM-LRAM efforts: 
– Carson, Bragg, Bliss, Riley, etc 
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TVWF (Tactical Vehicle Wash Facilities) 

• Invasive Species spread or 
introduction 

– Seed/mile 
– Seed/vehicle type 

 

• Development of new systems & 
maintenance requirements 

– Portable systems 
 

• Analysis of effectiveness of new 
systems 

– Deployment APHIS requirements 
 

Presenter
Presentation Notes
Quantify risk of invasive spread/introduction, to reduce water waste, increase troop efficiency, and reduce maintenance requirements



Questions 

Heidi Howard 
Heidi.r.howard@us.army.mil  

217-373-5865 

mailto:Heidi.r.howard@us.army.mil
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