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In summer 2004, FEMA asked for assistance in developing a standard layout for a pod, a group of 25 trailers, to be used at EGS sites and in checking its concepts on providing electric power and water to a group of 25 trailers.  Additionally, the task included purchasing all necessary materials to set up 200 trailers.  The original plan was to develop a rapid capability to set up 200 trailers in a 72-hour time frame so they were totally self contained, not needing utility power supply, water supply or connections to a sanitary sewer.  The standard pod layout was set up in a “wing-to-wing” design with the water tank, water pumps, generator, power panel and distribution system set up in the middle of the two Pods distributing to both sides.  The 72-hour time frame would begin the moment the first trailer arrived on site.  

This exercise was, of course, theoretical, and many variables would affect the work duration.  While the first set of 200 trailers set up on a runway at Saufley Field was in fact completed in the 72 hours, the water supply was not chlorinated and tested and, thus, was not potable.   As with any project designed in 8 hours, the original plan had shortcomings, not only in schedule but also in the equipment itself.  Some areas were not considered in the original plan, such as the steps, perimeter fencing, and area lighting.  However, overall the first attempt was very successful, and most of what exists today was part of the original plan.  

Some of the lessons learned from the 2004 hurricane season were that the generators provided by FEMA were of poor quality, unreliable, varied in size, lacked noise insulation, which necessitated a rapid effort to get permanent utility power supplied.  Every subsequent installation did not include generators in the plan, and it is recommended that generators only be planned when it is not anticipated that utility power will be available for an extended period of time.  Even then, it would probably be advisable to work on renting generators rather than trying to work around figuring out how to utilize various sized and various outputs of generators provided by FEMA.  

Another lesson learned was that occupants had no idea how to conserve water and water consumption was magnitudes above what we anticipated, and thus sewage pumping was magnitudes above what we anticipated.  While most RVs have 40-gallon sewage tanks and for most campers that amount would last a few days, 350-gallon sewage tanks were provided and in most cases required pumping once a day.  The cost of this was prohibitive.  

Another area of lessons learned is that, while the first group site was built exactly as designed, it was done so because we had a wide runway ideal for such a design.  However, subsequent sites were typically parking lots in commercial areas, which created difficulty in the layouts to support exactly the 200-group site design.  Often only 25 or part of 50 could be laid out in any direction.  To fully utilize a site, several groups of 100 would have to be separated into two distinct areas of a commercial site.  Thus, flexibility is key to selecting and laying out a site.     

General 

Standard EGS plans have been developed for adaptation at all sites.  The premise for this standard plan is that all sites should be on a hardened surface such as a parking lot or an abandoned runway.  This standard plan should be used in the site selection phase to determine if adequate space is available for the number of trailers needed or to determine the maximum number of trailers that can be placed on the proposed sites.   Deviations from this plan, as to spacing and utility setup, are not allowed, because of national fire and electric code requirements.  However, sometimes pods smaller than 25 trailers are all that will fit on a particular site.  The plan should still be followed as to lengths, spacing, and utilities except the longest runs not required will not be constructed, but it will look identical to the general plan for the number of units actually installed.  This layout incorporates two standard 25-trailer pods, a water storage trailer and a generator trailer.  The water storage trailer and generator trailer are designed to support the two 25-trailer pods.  The standard site plan uses polyethylene holding tanks at each trailer to collect the wastewater from each trailer.  This standard layout was used successfully in 2004 at Saufley Field in Pensacola.  The only deviation from the standard plan was bringing in electric power and removing the generator trailers.

Standard designs for the trailer layout as well as utility connections have been developed.  These designs do not include other considerations that will be unique to each site.  Perimeter fencing will probably be necessary for traffic control and to secure the area for the residents.  Parking for the residents should be included inside the perimeter of the security fencing.  Minimal area lighting should be included for security.  Provisions for the handicapped should be considered.  Coordination of the layout design should be made with the contractor that is providing management and security for the EGS site.  A location for the management contractor’s trailer should also be included in the site layout.

When the final layout is complete, the locations of each trailer shall be field marked (HOW?)    

Utilities in the standard design are contained in a corridor between the two rows of trailers placed back to back.  This corridor is fenced to keep the residents safe and to protect the utilities.  Water lines, electric cables, and all associated distribution equipment are placed on the hardened surface inside the fenced corridor.  

UTILITIES

Electrical

Electrical is probably the most flexible of all the tasks associated with setting up an EGS site because neither contours nor site arrangement will affect electrical distribution.  The ideal site for electrical would be one that has utility power immediately adjacent to the site, even if power is currently not available.  It has been noted at least in some locations that utilities will focus on restoring power to an EGS site ahead of many other priorities, if they are informed of the need for power to the site.  It has also been noted that a utility will set poles even over some distance to supply power to these sites and can do so within the time frame it takes to construct a site.  It is critical that the electrical engineer, or the EGS manager establish a relationship with the local utility as soon as possible, and not only with the utility engineers but with decision-making utility management.  

Refer to the electrical one-line diagrams and to the bill of material for EGS.  Two one-line diagrams are associated with this work.  One diagram is for 208/120V, 3-phase and the other is for 240/120V, single-phase.  The diagram to be used is based on what the utility will provide or what the generators are providing if utility power is not available.  If the utility provides either supply voltage, it is preferable to use 208/120V, 3-phase because you get better balance and current distribution with the 208/120V, 3-phase.    All of the components of the Bill of Materials are the same and are not affected by the supplied voltage.  The component that will be affected and require modification depending on the supplied voltage is the distribution panel.  This panel can be configured to receive either 208/120V, 3-phase or 240/120V, single-phase.  This modification will require rearranging the 100-amp distribution breakers onto all three poles in the panel for the 3-phase or onto two poles of the panel for 240/120V, single-phase.  Because many panels will be reused from previous installations, it is important for the engineer/electricians to verify the configuration of each panel and modify as necessary.  

The four primary components of an electrical system are as follows:  

1. Power source:  As said above, either 208/120V, 3-phase or 240/120V, single-phase is provided by either generators or the utility.   The recommended generator size is 175 kW; however, often the availability of generators all of this size is limited and the site will receive smaller and larger generators.  Depending on diversity factors, weather, and if FAST (Fixed Activated Sludge Treatment) system or Macerators are not installed, a generator as small as 120 kW will be sufficient to run a site.  The trailers do feedback various harmonics to the generators, especially from the solid-state battery chargers; some generators cannot handle those harmonics and will trip.  If the engineer has the luxury of generator selection, ensure that the controls can handle harmonics.   Weather heads/metering panels and a “drop pole” will be installed at all locations unless it is determined that there is no possibility that utility power will be available for the life of the EGS site.  

2.  Main distribution panel:  A 400-amp panel designed to receive either 208/120V, 3-phase or 240/120V, single-phase input is used to distribute electric power to the pedestals via 100-amp output breakers.   (Note:  some panels may have higher output breakers.)  Each main distribution panel is to have a 10-foot grounding rod installed and electrically attached in the panel.

3. Pedestals:   Each pedestal is designed to provide four 30-amp outlets (each breaker protected) to feed up to four trailers.   Each pedestal also has four 20-amp utility outlets for operating tools and for hooking up the Macerator pumps if used for the effluent discharge from the trailers.  Each pedestal is to have a 10-foot grounding rod installed and electrically attached to the pedestal.  Each main distribution panel has a maximum of eight pedestals per; however, the system is designed for seven pedestals feeding 25 or 26 trailers.   With this configuration, one pedestal will have three or two unused 30-amp outlets.  These “spares” are to be used for the water pumps if needed and the FAST system if utilized.

4. Cable:  Cables should be of a type approved for lying above or on the ground and should be resistant to UV, water, and some abuse.  TPC or mining type cables are preferred but are not always available. All cables will be protected by being installed inside the utility corridor.  Cable sizing is noted on the drawings; it is important to not use or cut larger and/or previously used cables to fit a shorter distance run.  Cables were sized including length for each run due to voltage drop over longer runs.  These cables make up a bulk of the cost of the electrical system; thus, maintaining consistency with the specified length and size of cable to each pedestal is important to contain costs.  All cables should be marked or tagged to represent the pedestal fed (for example, A, B, C, D, E, F, or G) as noted on the drawings.

If fewer than 26 trailers are set up in a group, the design is identical, except that the cable for the last or longest distant pedestals will not be installed.  However the same length, size and cables shall be used for the installed pedestals, again, to maintain consistency in the cable lengths and sizes when they are reused at a subsequent site.  

Lighting

Area lighting is important to safety and security at all EGS sites.   When utility power/lighting is not available, portable generator/lighting units should be set up around the EGS site.  Care should be taken to avoid placing these units too close to trailers because they are engine driven and will disturb residents.  Placement is at the discretion of the site engineer; because they are portable, it is easy to adjust/relocate when deficiencies are discovered.  Adequate fuel or fueling capability must be established to keep these units running because their internal tanks are not sized for long durations. 

 The utility will usually install streetlights on poles around and in the EGS site as directed by the site engineer, including installing new poles for those lights. Most often, poles installed for dropping power to the panels is sufficient for the internal lighting of the site.  The utility typically charges a flat fee per month for the installed lights.   The distance between lights should be between 150 and 300 feet, and the lights should completely surround the perimeter of the EGS site.  For larger sites, lights will have to be installed within the site, and, typically, the installed poles for dropping power to the power panels will be sufficient for this need.   Internal lighting can have multiple lights installed on one pole to illuminate more than one area. Be careful to not over light a site, because residents will complain that it affects their sleeping.    

It is critical to establish what permitting is required for each site.  Each State, county, and city will have different requirements.  Often, if the issue is pushed with local officials, permitting can be waived or often the fees with permitting can be waived.  Emphasize the critical timeline of site construction to ensure that any inspections required will not hold up progress, especially on weekends when often no inspectors would usually be available.

Water

The water distribution system for the standard design includes the stainless steel tanker trailer, a water pump for each 25-trailer pod, a check valve between the water pump and water tanker, a pneumatic tank, ball valves for each trailer and piping.  The water demand is based on 2 gpm (gallons per minute) per trailer.  A centrifugal pump that can operate at 50 gpm at 50 pounds per square inch (psi) is recommended.  Pump operation should be controlled by pressure switches set to turn the pump on at 35 psi and off at 55 psi.  (These settings worked well at Saufley Field.)

Connecting to a local water distribution system is the preferred method for water supply.  All EGS sites developed in 2004, with the exception of one, obtained water from the local water distribution system.  The point of connection for all these sites was the closest fire hydrant, which is the recommended method.  The water line from the fire hydrant to the utility corridor will be laid on the hardened surface and will likely cross traffic lanes.  Ramps for traffic to bridge the water line utility trenches to get the water line below grade will have to be provided.  Utility trenches will affect the site and should be considered when establishing the lease agreement (see Leasing).

All EGS sites developed in 2004 had water systems that were not bacteriologically disinfected.  FEMA provided a cache of bottled water at each EGS site.  A state certified water distribution system was not possible because of the 3-day construction time before occupancy.  Signs were placed in trailers that warned residents that the water from the taps was not potable.  The time period for bacteriological disinfection is 3 to 4 days as described hereinafter.  The bacteriologic disinfection begins immediately after the water lines are in place.  The water lines are flushed to remove any entrained dirt and mud.  Chlorinating material is added to provide a concentration of 50 parts per million (ppm).  The treated water shall be retained in the pipes for at least 24 hours and shall produce not less than 25 ppm of free chlorine residual throughout the retention period.  The lines shall then be flushed until the chlorine residual is less than 1 ppm.  Water samples will then be taken from different points in the system in proper sterilized containers and taken to a commercial laboratory certified by the State’s approving authority for examination of potable water.  The disinfection shall be repeated until tests indicate the absence of bacterial contamination for at least 2 full days.  Copies of satisfactory bacteriological analysis shall be forwarded to the State in accordance with its current rules and regulations.  Bacteriological disinfection will only be performed at FEMA’s request.

Insulation has been installed on the water lines in mild weather areas where potential freezing can occur.


For regions where prolonged temps below freezing are normal, insulation and heat tracing will be required for both water and sewer lines.  
Wastewater  

The polyethylene holding tanks used in the standard pod design were easy to install and worked well but are very costly to maintain.  Typically, the tanks were pumped daily, during which spills occurred quite easily, creating a sanitary problem.  Continued use of these holding tanks is not recommended for both cost and sanitary reasons.   

Some sites used in 2004 had sanitary manholes downgrade from the trailer pods.  Gravity piping was used to get wastewater to these manholes.   This method was and still is preferred for wastewater disposal.  The standard design for the gravity sewer indicated that all 3-inch sanitary sewers from each trailer will be connected to a common 6-inch sanitary sewer that will be routed to the manhole.  This 6-inch sanitary sewer should be laid on a minimum slope of 0.6 percent.  This configuration will provide a capacity of 200 gpm for wastewater flow through the 6-inch sanitary sewer.  That capacity would be sufficient for 100 trailers.

FEMA has purchased small lift stations to be installed at each trailer.  These lift stations contain a solids handling pump.  The intent is to pump the wastewater from each trailer to a common force main that can be connected to a sanitary manhole or a wastewater treatment unit.  FEMA has also purchased some onsite waste treatment units that are containerized and can be delivered to EGS sites and set up quickly.  These units will only be used at sites that have no existing wastewater collection system.  The same lift stations mentioned above can be used to pump the wastewater to these units.  Each treatment unit can handle the wastewater from 30 to 70 trailers.  The treated effluent from this system will have a positive discharge.  The use of the treatment units will be coordinated with the appropriate State and county officials.  Permits will likely be required. 

The lift station or pump assembly is a Clearbrook Model WWGPBAC5 with bar-type vertical sliding float, 1830 polyethylene basin, 7,625-cubic-inch capacity, 3-inch inlet with 3-inch connection hard flanged and gasketed to the HDPE tank, 18S22 steel cover, 2-inch discharge, black powder coat, 2-inch vertical check valve, heater, 600-watt, 120V, submersible nonclog solids handling pump.

The wastewater treatment unit is a Clearbrook 6.5 on-site waste treatment unit.

The following three options are available:  (1) gravity flow to an existing sanitary manhole (preferred), (2) pump to an existing sanitary manhole, or (3) pump to a wastewater treatment unit. 

SITE DEVELOPMENT/ TRAILER INSTALLATION

Site Surface and Layout

If the sites selected fit the hardened surface premise, no site development should be required.   Sites requiring development of gravel surfaces should not be selected unless no other options are available.  There are some exceptions.  The Phipps Park site near Stewart, Florida, was a grassed area on sandy soil that drained very well.  This site worked well but required significant and costly restoration after the EGS was dismantled.  The installation should be just a matter of assembling the pods in accordance with the site plans.  If piping or electrical must be buried for whatever reason, such as traffic flow, the lease agreement should allow for the damage to the paved surfaces and repairs.  

The site should be laid out and marked according to the plan, preferably using spray marking paint to mark the trailer locations side-to-side, front-to-back.  It is important to use trailers at each site that are all close to the same in width and length.  When the drivers arrive to park the trailers, having traffic cones to mark the sides is invaluable to the drivers to place the trailers with the correct spacing and the correct perpendicular format set out in the layout.  When all the trailers are installed, each shall be blocked up to level on all corners, and each shall be tied down with approved ties on the front and back of each trailer.  

LPG System

Each trailer’s LPG system shall be pressure tested for leaks.  When all utilities are installed, each trailer shall be checked for proper water flow; sewer drainage/pumping depending on type of installation; and proper electrical operation of all components such as AC, lighting and refrigeration.  A local vendor must be acquired to fill propane tanks, not only at initial installation, but also throughout the occupancy duration of the EGS site.

Stairs and Ramps

Approved stairs and landing shall be constructed and leveled appropriately to match the entry door height.  The stairs must turn at a right angle so that a person exiting will exit toward the front of the trailer in case of fire or other emergency.  In some cases ramps will be required for handicapped-occupied trailers.  Those needs should be identified up front because the trailer and trailer door must also be designed for the handicapped.   The criterion for the ramp is that it must also turn at a right angle toward the front.  The maximum slope of any ramp is 1:12 (that is, if the landing height is 2 feet the ramp must be 24 feet long).  The minimum width of a ramp is 36 inches, and the ramp must have a safety railing not affecting the 36-inch clearance for the wheelchair.  Ramps cannot exceed 30 feet in length without a landing, and the landing must be designed so that a wheelchair can be on the landing and the door can open without interference.  Thus, handicapped trailers should be blocked and tied down as low as possible; consideration should be given to removing or letting the air out of the tires so that the ramps will not extend well past the front of the trailer, while not dropping too low to prevent sewage flow to the system.  

Postal Service

Work with the post office to set up postal service.  The Postal Service will typically supply the stand-alone post boxes for each site.  Our responsibility is to locate the post boxes so they are convenient to the residents and to the Postal Service to deliver mail.  Once a location is determined, a small concrete pad is typically poured sufficient in size to fit the pedestals provided with the postal boxes.  Redheads are typically used to mount the pedestals.  Each trailer must be uniquely identified to match a number on the postal box; the numbering is typically worked out with the Postal Service personnel.  Do not mark the trailers permanently because they will be reused and those markings will not be applicable to subsequent uses.  Use temporary detachable addressing of trailers, such as printed and coated weatherproofing plastic laminate paper. 

Other Items

Environmental Clearances  [We need input from people that worked these issues.]

Field Marking and Layout

The contractor should be responsible for the field marking of trailer locations.  The contractor shall provide all necessary equipment and labor for that effort.

