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PURPOSE  

These Guidelines provide guidance for installation commanders, assessment teams, estimators, programmers and building designers for identifying the sustainable opportunities, synergies, strategies, features and benefits for improving installations following a disaster instead of simply repairing or replacing them as they were prior to the disaster.  These Guidelines are unique in that it deals with construction and rebuilding decisions that are the result of a catastrophic event such as a hurricane, tornado, earthquake, or act of terrorism, and the resulting damage from wind, water, and fire.  For that reason, concise and specific recommendations are offered for recovering from the disaster and rebuilding in the most sustainable manner, recognizing that the actual situation will dictate the appropriate response.  Guidance is provided for the response, recovery, and rebuilding phases.

A sustainable installation is one that fulfills its mission while ensuring that its buildings and infrastructure:

· Minimize negative environmental impact or restore natural systems;

· Employ integrated design principles;

· Optimize energy performance;

· Use renewable energy where possible;

· Protect and conserve water;

· Enhance indoor environmental quality;

· Reduce the environmental impact of materials;

· Are protected from natural and manmade hazards.
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GOAL AND OBJECTIVES
The goal of these Guidelines is to provide installation personnel with a tool to assist them in rebuilding the installation by optimizing economic benefits, environmental benefits, and social benefits and to recognize that the pre-disaster installation might not have exemplified this “triple bottom line.”  There are legislative requirements and Navy policies to reduce the total ownership cost of facilities.  These Guidelines will encourage disaster recovery teams to consider sustainable strategies in all their decisions, from disaster debris disposal options to the best options for recovery, which could include the decision not to replace a certain facility.  All relevant personnel are encouraged to familiarize themselves with these Guidelines prior to a disaster event.  This will help to ensure that the new or restored installation is designed according to a sustainable master plan and not hurriedly rebuilt in an effort to achieve normalcy after chaos.
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OVERVIEW 

The reconstruction process made necessary by a major disaster event such as hurricane, flood, earthquake, and tornado, provide opportunities to ‘do better’ than just repairing or replacing buildings, facilities and infrastructure as they were prior to the disaster event.  Many cost-effective sustainable development strategies can be applied to the reconstruction process if they are given consideration during the post-disaster assessment period.  Applying these strategies can lead to energy and water savings, reduced material consumption, recycling/reuse of debris, improved site conditions, and more efficient operations and maintenance. 

The following checklists were created to assist teams in the field who must make damage assessments under difficult, time-constrained conditions.  The teams include Disaster Assessment Teams (DATs), construction support teams, contingency contracting officers and specialty support that are part of the NAVFAC Contingency Engineering Response Team (CERT).  These checklists are also valuable for the base commanders who must decide how to best rebuild the damaged buildings, facilities and infrastructure in keeping with the overall goal of creating a sustainable installation.  Most important, these checklists assist those who must develop scopes of work and cost estimates for these projects. 

Note that repairs, renovations, and replacements may be required to also meet current policies and standards for accessibility, security, seismic, and sustainability, including energy and water conservation and a LEED green building rating level. 

These Guidelines also address Passive Survivability.  The basic premise of passive survivability is that buildings should be rebuilt to be high performance buildings with passive survivability features that will enable then to be safely occupied and operated in the event of extended utility outages.  Homes, schools, public buildings, and military installations should be designed and built or rebuilt to serve as livable refuges in the event of crisis or breakdown of energy, water and sewer systems. Key points include:
· Daylighting as primary source of illumination

· Overhangs to control solar gain

· Operable windows for natural ventilation

· High ceilings and cross ventilation with raised floors to cool the buildings

· Cisterns for rainwater catchment

· On site potable water storage

· Back up power for sewage pumping stations

· Distributed infrastructure

· Solar electric systems

· Solar water heating

· Protect infrastructure by minimizing vulnerabilities of  systems including power, water, and telecommunications

· Areas of refuge within the core of the building providing protection from breaking glass and flying debris

· Roadways within the base for evacuation and for post-disaster response vehicles

· Emergency access to key assets by emergency response teams

Planning Checklist:

· Relocate function (1):  if building is damaged beyond repair or cannot be rebuilt to perform the same function, consider relocating the function to a safer and more compatible location on the installation.  Examples: relocate child development center closer to family housing, build commissary nearer to base family housing.  Consider adding bike paths and sidewalks to provide opportunities to reduce vehicle use. 

· Relocate function (2):  if the building is damaged beyond repair determine if the function can be consolidated with similar functions in undamaged, vacant or repairable buildings.  Determine if the function can be consolidated with the same function at another installation in the same region. 

· Installation master plan:  do not proceed with repair, renovation, rebuilding plans without reviewing the Installation Master Plan.  Some of the buildings on your list may already be scheduled for demolition or replacement. 
Site Checklist:

· Floodplain:  NAVFAC criteria requires rebuilding above the 100-year floodplain. 

· Trees:  can large, old growth trees be preserved?  Plant trees to reduce heat island effect and shade buildings. 

· Stormwater management:  control stormwater flow by redesigning site with low impact development (LID) strategies such as bioswales, retention ponds, pervious paving, or vegetative roofs. 

· Alternate transportation:  can bicycle paths be incorporated into new street and road layout?  Make new roads more pedestrian friendly by integrating safety measures like designing bike paths and sidewalks isolated from vehicle traffic. 

· Sustainable Sites:  if site is to be cleared, can it be returned to preconstruction conditions, including hydrology?  Use this opportunity to create green spaces. 

· Landscaping:  use this opportunity to plant native, drought-tolerant, bug-resistant plants to greatly reduce or eliminate the need for irrigation. Proximity to shoreline also a factor in choosing plants: sandy soil and salt spray. 

· Demolition and Construction Debris:  salvage undamaged or repairable materials for reuse.  Separate and collect debris from demolition and reconstruction to reduce or eliminate waste to the landfill.  Process vegetative debris into mulch for use in base landscaping.  Use Construction Waste Management Database to find companies that haul, collect and process recyclable debris from construction projects in your area. http://www.wbdg.org/tools/cwm.php 

· Site security (1):  sustainable site improvements should be done with site security in mind.  Be aware that anti-terrorism/force protection and crime prevention through environmental design (CPTED) may be in conflict with sustainable site design, so evaluate these concurrently. 

· Site security (2):  is the proposed site located a safe distance from a hazard area? 
· Site furnishings:  made from recycled content materials; may possibly also act as anti-terrorism barriers.

Architectural Checklist:

· Beyond repair (1):  can the building be abandoned in place without endangering people who live or work nearby, or without becoming an eyesore or haven for crime and loitering?

· Beyond repair (2):  if building must be demolished, plan for recycling demolition debris and determine is components (doors, windows, etc,) may be salvaged and usable in other repairable buildings.  Can the building site be returned to its (predevelopment) original state?

· Historic: is building a historic structure?  Can it be saved on its present site?  If not, can it be moved to a more appropriate site to protect it from future storm damage? If the building is no longer structurally sound, can parts of the historic building be saved for reuse on other similar buildings?

· Building function:  if a building is structurally sound, but cannot or will not be reused for the same function, can it be used for a different function? Example: former office building may be suitable for storage. 

· Emergency roof hatch:  on low height buildings [up to 3 stories] install emergency roof hatch for occupants to escape rising water and extreme heat in attics. 

· Rebuilding for long term durability:  if rebuilding in vulnerable areas, consider more substantial, disaster resistant construction.  A newly constructed building designed using sustainable design principles is not sustainable if it is destroyed or severely damaged each time a major natural disaster occurs.  It wastes resources, disrupts mission, costs more, and does not achieve passive survivability.  Example: metal and vinyl siding can be torn off in next high wind event.  Brick, concrete block and cement exteriors will not.  If the building envelope essentially remains intact, the interior finishes are more likely to be preserved as well. 

· New building:  can new building be scaled down to increase density?  For example: build a two story building on a compact site vs a sprawling one-story building that would have greater impact on site ecology. 

· Brick exterior walls:  high winds blow rain through weepholes.  Provide a drainage plane on the outside wall to assembly to channel water away from the building’s interior.  Consider a water resistant house wrap to prevent water from migrating to the building’s interior.  Where brick is not required to meet base exterior design standards, consider other durable finishes include cementitious siding. 

· Roofs (1):  Repair or replace damaged roof: consider vegetative roofs and cool roofs.  Cool roofs have high solar reflectance and infrared emittance properties.  Modified bitumen gravel-surfaced built-up roofs will withstand strong winds better than ballasted rubber roofs.  In areas prone to high winds, specify roofing system to be wind rated. 

· Roofs (2):  add parapet walls or wind deflectors around rooftop equipment to better protect them from damage from strong winds. 

· Building envelope:  consider cost-effective building envelope improvements that would reduce the size and energy consumption of heating and air conditioning equipment.  For example: coordinate orientation and room usage and consider reduction of the size and number of windows; incorporate sun shading devices; and increase insulation over that of standard buildings. 

· Sun shading:  Consider horizontal (e.g. overhangs) and vertical shading devices on south, west and east facing exposures. 

· Window repairs:  when painting and repairing wood windows, ensure operable windows can open to take advantage of natural ventilation.

· Fenestration replacement:  when replacing windows and other glazing elements, specify high efficiency windows appropriate for the climate and building exposure. 

· Air barrier systems:  when whole building renovations are required, consider installation of air barrier systems for energy conservation and for preventing water migration into buildings. 

· Carpeting:  replace wet or damaged carpeting with low VOC, recycled content type.  Determine if manufacturer will take back wet or damaged carpeting to recycle.

· Acoustical ceiling tile:  replace wet or damaged tiles with recycled content type.  Determine if manufacturer will take back wet or damaged tiles to recycle.

· Gypsum board:  in existing buildings located in flood prone areas that will be rebuilt, consider replacing standard gypsum wall board with moisture and mold resistant wall board, greenboard or cement board, where appropriate.

· Wood studs:  if wood studs are behind wet gypsum board walls they may need replacing.  Consider steel studs for renovation and repair. 

· Use low VOC adhesives, sealants, paints and coatings, and composite wood and agrifiber products (e.g. particleboard, plywood, door cores). 

Interior Design Checklist:

· Furnishings damaged beyond reuse:  arrange for recycling if possible or donate to organizations that hire disabled veterans and others to repair and resell chairs, cabinets, tables, etc.

· Furnishings reusable:  clean with non-toxic cleaners:  if insufficient quantities are reusable, determine if another smaller installation activity can use them.

· New furnishings and carpet:  specify new furnishings to be low VOC or no VOC (volatile organic compounds); low odor; made with recycled content; zero VOC colorants; and low or no hazardous air pollutants (HAPs).

· Wood products:  replace millwork, interior doors and other wood products with certified sustainable wood products. 

· Rapidly renewable materials:  consider bamboo, wool, cotton insulation, agrifiber, linoleum, wheatboard, strawboard and cork for interior materials.

Structural Checklist:

· Seismic & physical security: for structures that will remain, but need reinforcement before they can be reoccupied, consider opportunity to upgrade structure to meet seismic criteria and physical security criteria. 

Mechanical Checklist:

· Energy source:  can oil-fired equipment be replaced with new, high-efficiency equipment powered by gas, steam, or renewable energy? 

· Renewable:  which renewable energy options are viable for this building or installation?  Solar electric, solar hot water, wind, geothermal, small hydro, etc. Consider payback.  Per the Energy Independence and Security Act (EISA) 2007, Section 523, provide 30% solar hot water if cost effective.

· Installation utilities:  what shape are they in?  If severely damaged, consider these options: replace with distributed generation; with installation-wide renewables; with building level renewables; other options.

· Water:  install water meters on renovated buildings.  Efficiency of water using systems: no single pass cooling systems, etc.   Incorporate water saving technology and methods into new and renovated buildings.
· Gas:  install meters to measure natural gas consumption.

· Monitoring and controls:  use automated monitors and controls for energy, water, waste, temperature, moisture, and ventilation.

· Protecting and securing equipment:  re-locate equipment off roofs if possible; if not, anchor equipment to roofs.  Secure ground-mounted equipment to foundations to prevent floating in flood conditions.  Raise equipment in mechanical room and boiler room 6 to 8 inches above finished floor to minimize potential of future flood damage. 

· If you have window units, consider replacing them with mini split dx systems. 

· High efficiency:  when providing new equipment, specify Energy star http://www.energystar.gov/ , WaterSense http://www.epa.gov/watersense/ or FEMP Energy Efficient Products. http://www1.eere.energy.gov/femp/procurement/eep_requirements.html EnergyStar examples include: air conditioning, boilers, dehumidifiers, ceiling fans, furnaces, and heat pumps.  WaterSense examples include: faucets, toilets, shower heads, and urinals. FEMP product examples include: fluorescent lighting, exit signs, lighting controls, chillers, heat pumps, transformers, and motors.

· Single-pass cooling equipment: Single-pass or once through cooling systems provide an opportunity for significant water savings.  In these systems, water is circulated once through a piece of equipment and then is disposed down the drain.  To maximize water savings, single-pass cooling equipment should be either modified to re-circulate water or if possible, should be eliminated altogether.
· Boilers:  when conditions call for replacing a boiler, rather than specifying one large boiler as before, consider specifying a small summer boiler, distributed system or heat-capture system for reheat or dehumidification requirements instead of running a large boiler at part load.  Also consider alternative technologies such as heat pumps.
· Alternate water sources:  many facilities may have water uses that can be met with non-potable water from alternate water sources including: municipal supplied reclaimed water and treated gray water from on-site sanitary sources.
· High water using processes:  these are found at federal facilities including vehicle wash systems, maintenance facilities, cleaning/laundry services, single pass air conditioners, water softening systems, and others. Investigate water saving methods for these before rebuilding.
· Maintaining new equipment:  Consider maintenance department capability and experience.  Is it by contract or by public works?  Are they trained in operating and maintaining this type of equipment?

· Ductwork: is duct work insulated? If lined and wet, remove ducts and dispose of due to mold.  New duct work: don’t used ducts with interior insulation or fiber board ducts.  If necessary, insulate the exterior of ducts. Less costly and easier to replace if insulation gets wet and damaged. 

· New duct runs:  install in conditioned space whenever possible. Seal ductwork with mastic rather than duct tape for better long term seal. 

· Outdoor air intakes:  Ground level air intakes that have been damaged by flooding and debris should be replaced by intakes higher up on walls or on roof to prevent future flooding and to prevent the introduction of contaminants to the building interior.  For intakes that cannot be relocated to a higher point on the building exterior, install grating that would inhibit the introduction of contaminants to the building. 

· Recommissioning:  to ensure existing systems are working to pre-disaster conditions, recommission mechanical and plumbing equipment and devices.  Dampers and valves may be corroded, etc

· Replace older systems in kind with systems having energy recovery units.

· Exterior fuel storage tanks:  if feasible, fill fuel tanks to minimize potential of their floating away in flood waters. 
Electrical Checklist:

· Electrical equipment enclosures: for coastal locations specify stainless steel enclosures.

· Protecting and securing equipment:  relocate equipment off roofs if possible; if not, anchor equipment to roofs. Secure ground-mounted equipment to foundations to prevent floating in flood conditions. Raise equipment up off floor in electrical room to minimize potential of future flood damage. 

· Renewable:  which renewable energy options are viable for this building or installation?  Solar electric, solar hot water, wind, geothermal, small hydro, etc.

· Installation utilities:  what condition are they in?  If severely damaged, consider these options: replace with distributed generation; with installation-wide renewables; with building level renewables; other options.

· Recommissioning:  to ensure existing systems are working to pre-disaster conditions, recommission electrical equipment and devices. 

· High efficiency:  when providing new equipment, specify Energy star http://www.energystar.gov/ , WaterSense http://www.epa.gov/watersense/ or  FEMP Energy Efficient Products http://www1.eere.energy.gov/femp/procurement/eep_requirements.html EnergyStar examples include:  air conditioning, boilers, dehumidifiers, ceiling fans, furnaces, and heat pumps.  FEMP product examples include: fluorescent lighting, exit signs, lighting controls, chillers, heat pumps, transformers, and motors.

· Maintaining new equipment:  consider maintenance department capability and experience.  Is it by contract or by public works?

· Metering:  use this opportunity to install smart meters on buildings for energy monitoring and control.

· Exterior lighting:  replace damaged exterior lighting with luminaires that have a more efficient source, example: light emitting diode (LED). Minimize light pollution, examples: specify full cutoff fixtures, light facades downward, consider motion sensors for parking lots that dim lights during periods of inactivity; and are mounted on higher wind-resistant poles. 

· Exterior Lighting: instead of running new power wiring to lighting poles, consider replacing existing luminaires with energy-efficient, solar-powered luminaires. 

· Interior lighting:  replace damaged light fixtures with high-efficiency fixtures having electronic ballasts and T-5 or T-8 fluorescent lamps or with LED lamps and fixtures.. 

· Interior lighting:  replace damaged light switches with occupancy sensors or timers in restrooms, conference rooms, kitchens, private offices and other locations where occupancy is intermittent.  

· Exit lights:  replace incandescent and fluorescent exit lights with LED type. 

· Motors:  replace damaged motors with NEMA Premium type (high efficiency) motors.
Special Systems Checklist:

Fire alarm system:

· Test existing pull stations to verify they are in working condition. 

· Determine if wireless signal transmission is a viable option to installing new cable distribution system.

Security (IDS, CCTV, Access Control, physical security):
· Test all existing devices to remain to verify functionality

· Determine if wireless signal transmission is a viable option to installing new cable distribution system.

Communications (telecommunications, intercom, nurse call, mass notification):
· Test all existing devices to remain to verify functionality

· Determine if wireless signal transmission is a viable option to installing new cable distribution system.

· Verify copper and fiber optic cable to remain has not been damaged.

· Use building renovation and repair as an opportunity to remove unused cable. Recycle removed cable. 
Point of Contact for Questions/Comments:

Dennis O. Talton, R.A. 
LEED Accredited Professional 

Sustainable Development Program Manager 

Naval Facilities Engineering Command 
(757) 322.4211 / Cell (757) 636.2673 
dennis.talton@navy.mil 
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