Arctic Village Bulk Fuel Upgrade

Closeout Summary
Background

Arctic Village is on the east fork of the Chandalar River, 100 miles north of Fort Yukon and 290 miles north of Fairbanks. The community lies at approximately 68.126940° North Latitude and -145.537780° West Longitude.  (Sec. 24, T015S, R028E, Umiat Meridian.)   Arctic Village is located in the Barrow Recording District.  The area encompasses 61.7 sq. miles of land and 8.1 sq. miles of water.  Arctic Village has a continental subarctic climate.
Until the 1950s, the Neets'aii Gwichin ("residents of the north side") lived a highly nomadic life. They traditionally used seasonal camps and semi-permanent settlements, such as Arctic Village, Christian, Venetie and Sheenjak, in pursuit of fish and game. They traded with Inupiat Eskimos on the Arctic coast. There is archaeological evidence that the Arctic Village area was population as early as 4,500 BC. In 1863, Archdeacon McDonald of Fort Yukon observed that the Chandalar Kutchin were important providers of caribou meat for the residents of Ft. Yukon. Reverend Albert Tritt, a Neets'aii Gwich'in born in 1880, wrote that his people led a nomadic life, traveling to the Arctic coast, Rampart, Old Crow, the Coleen River and Fort Yukon in the 1880s and 1890s. With the advent of firearms in the early 1900s, family groups began to gather more permanently at several locations; there was no longer a need to disperse into small groups to hunt caribou. The first permanent resident at the present village site was Chief Christian in 1909. In 1943, the Venetie Indian Reservation was established, due to the efforts of several area villagers to protect their land for subsistence use. The first school was built in 1959. When the Alaska Native Claims Settlement Act (ANCSA) was passed in 1971, Venetie and Arctic Village opted for title to the 1.8 million acres of land in the former Reservation. Residents continue to use the community as a base of operations from which they pursue seasonal subsistence activities.  

A federally-recognized tribe is located in the community -- the Arctic Village Traditional Council. The population of the community consists of 92.1% Alaska Native or part Native. The Neets'aii Gwich'in of Arctic Village lead a subsistence-based lifestyle. During the 2000 U.S. Census, total housing units numbered 67, and vacant housing units numbered 15. Vacant housing units used only seasonally numbered 9. U.S. Census data for Year 2000 showed 47 residents as employed. The unemployment rate at that time was 16.67 percent, although 38.16 percent of all adults were not in the work force. The median household income was $20,250, per capita income was $10,761, and 46.28 percent of residents were living below the poverty level. 

Fuel is delivered by air tanker in quantities up to 4,000 gallons per delivery.
The Conceptual Design Report (CDR) was completed in 2000.  Final design was completed during 2002.  

Facility Description

A cooperative effort between the Arctic Village Traditional Council (“Council”) and the Yukon Flats Schools (“School”) resulted in the construction of a new, code-compliant fuel facility ("Facility") and related fuel storage sites in Arctic Village, Alaska.  The Facility and related fuel storage sites were installed in 2002.  Future construction will enable fuel to be transferred by pipeline from the tank farm to a new power plant that will be operated by the Council.  Project drawings identify other small fuel tanks which, based on capacity and location, are not subject to SPCC regulations and are not included in this Plan.

The Council and School individually own and operate separate storage tanks and fuel distribution systems within the Facility.  The Council is responsible to manage and maintain the common property, piping, and equipment related to Facility operations.

The Facility is on a large gravel pad under laid with geotextile material, a synthetic liner, and rigid insulation.  It consists of: (1) a diked tank farm with two storage tanks, one dual product dispensing tank, and associated piping for fuel receipt by aircraft, (2) a dispensing station, and (3) a truck transfer area.  In addition, this SPCC Plan addresses an intermediate tank at the Council’s Snow Removal Equipment (“SRE”) building and two intermediate tanks at the School.  

Storage capacity (shell) of the tank farm totals 36,000 gallons, consisting of 30,000 gallons of diesel fuel and 6,000 gallons of gasoline.  Fuel is delivered to the tank farm by aircraft, about 24 times per year.  The maximum fuel cargo capacity of aircraft that deliver fuel is about 4,600 gallons.  Aircraft off-load fuel via two fill pipelines that extend about 420 feet to the airport apron.  The Facility dispenses diesel fuel and gasoline at the dispensing station, distributes diesel fuel to tank trucks and containers at the truck transfer area, and transfers diesel fuel by pipeline to an intermediate tank at the SRE building.  The average daily fuel throughput of the Facility is projected to be about 123 gallons, based on estimated annual consumption of approximately 45,000 gallons.

Tank Farm – Storage, Piping, Impound

	TANK 

NO.
	OWNER /

OPERATOR
	DIMENSIONS

L X H X W
	description
	SHELL CAPACITY (gals) 


Gasoline
Diesel fuel

	1
	School 
	24’ X 7’-8” X 8’-6”
	New rectangular single wall storage tank
	
	12,000

	2
	Council
	“
	“
	
	12,000

	3
	Council
	“
	New rectangular dual product dispensing tank
	6,000
	6,000

	

Total
	6,000
	30,000


All tanks are new, rectangular, UL 142 tanks with steel skids positioned on treated timbers.  The storage tanks and both compartments of the dispensing tank are equipped with top-mounted appurtenances including normal vent and emergency vents, clock type level gauge, high-level fill limiting valve, float controls, gauge hatch, and manway.  Water draw valves are bottom mounted.  The gasoline dispensing tank is equipped with a high level whistle alarm.  A steel ladder and grate provide access the top of each tank.  The tanks and exposed piping are well painted.

The tanks are filled by pumps on the delivery aircraft.  Submersible pumps are used in each tank transfer or dispense fuel.  Tank #1 (School) supplies diesel fuel to the truck transfer area.  Tank #2 (Council) transfers diesel fuel to the diesel chamber in tank #3 (Council).  Tank #3 supplies diesel fuel and gasoline to the dispensing station, distributes diesel fuel to the truck transfer area, and supplies diesel fuel to the intermediate tank at the SRE building.  The submersible pumps are controlled from an electrical panel near the tank farm entrance, and may be activated from switches at each transfer location. 

Facility piping is two and three inch diameter, seamless steel.  It is schedule 80 pipe where not located in within diked areas, and schedule 40 within diked areas.  Joints are welded, except for flanged and threaded joints that connect to valves and pumps.  Pipes are well secured to timber supports and to the tanks.  All piping and conduit are routed over the dikes.  Tank farm piping is equipped with steel flex connectors, pressure relief valves, check valves, strainers and filters.  Transfer piping is appropriately equipped with anti-siphon valves, isolation valves, and meters.  Piping located outside of the tank farm impound is equipped with pressure test connections for integrity testing.  Buried segments of pipe are cathodically protected with 17 # magnesium anodes and dielectric flanges.  The aircraft delivery pipelines extend under ground approximately 420 feet to the airport apron.  The off-loading headers consist of capped camlock fittings, and three inch ball and check valves that are secured to a steel bollard.  A steel, two barrel drip pan (spill box) is positioned beneath the headers.   

The tank farm impound area is approximately 36’ x  47’- 6”.  It is surrounded by an earthen dike three feet high.  The entire impound area and dike walls are covered with a fuel resistant synthetic liner and gravel/silt fill.  Net capacity of the impound is approximately 51,166 gallons, which provides containment for the contents of the largest tank plus 18 inches of freeboard for precipitation.  Storm water drains to collections sumps in each corner of the impound, and is removed with a portable pump and hose that discharge over the dike to Facility property.

Dispensing Station 

The Council conducts retail fuel sales from a dispensing station near the southeast corner of the tank farm.  The station consists of a dual product dispenser within a chain link fence enclosure with metal roof.  Two dispensing pipes extend above ground from tank #3 to the dispenser.  The piping is two inch diameter, schedule 80, welded steel.  They are connected to the dispenser with ball valve, flex fitting, and shear/fusible link valve.  The dispenser is secured to a sump on a steel deck.  It is a U.L. listed dual product dispenser with meters, arctic grade fuel rated hoses with breakaways, and nozzles with automatic shutoffs.  An emergency shutdown switch is mounted on a light pole about 25 feet west the dispenser.  Steel bollards protect the dispenser.

Truck Transfer Area 

A truck transfer area on the east side of the tank farm is used by the Council and School to fill tank trucks and containers for local delivery.  The transfer area is a drive-through 16’ x 30’ geogrid pad that is under laid with geotextile, a synthetic liner, and rigid insulation.  The area drains to a lined secondary containment basin.  Capacity of the containment basin is calculated to be approximately 1982 gallons, which exceeds the volume of compartments filled at the transfer area.  The Council and School transfer systems consist of separate two inch supply piping from the storage tanks to hose reel enclosures at the transfer area.  Each enclosure houses a flex connector and ball valve on the supply pipe, strainer, meter, bonding cable, and hose reel with 50 feet of hose and drybreak fitting.  Keylock pump controls and fire extinguishers are on the exterior of the enclosures.  The School currently operates a tank truck with capacity of approximately 1,000 gallons.  The Council conducts deliveries from small mobile tanks and containers. 

Council Intermediate Tanks

A 1,000 gallon intermediate tank (#4) at the SRE building supplies fuel to building heating units.  It is a new, double wall, horizontal, UL 142 tank with steel skids positioned on treated timbers on a gravel pad.  The tank is equipped with top-mounted appurtenances including normal and emergency vents, clock type level gauge, fill pipe with fill limiter, float control with redundant pump shut-off switches and audible high level alarm, water draw valve, and gauge hatch.  It is filled from the tank farm via a two inch diameter, 180 foot long, buried pipe.  The pipe at the tank is equipped with an actuated ball valve, pressure relief, flex connection and ball valve.  Supply and return piping extends from the top of the tank into the SRE building, a distance of about ten feet.   

A future power plant will be located between the SRE building and tank farm.  It will include a 1,000 gallon intermediate tank (#5) that will be filled by the distribution pipe to the SRE building.  Current design of the tank is similar to the SRE intermediate tank.  

School Intermediate Tanks

There are two intermediate tanks at the School.  A 12,000 gallon tank (#6) receives fuel by truck delivery from the tank farm.  It supplies fuel by pipeline to the School generator building and to the second intermediate tank (#7), which is a 550 gallon tank that supplies heating units in nearby buildings.

The 12,000 gallon tank is a new, double wall, rectangular, dual chamber, UL 142 tank with steel skids positioned on treated timbers on a gravel pad.  A 10,000 gallon chamber receives and stores fuel, which is pumped to a 2,000 gallon chamber for distribution.  Both chambers are equipped with top-mounted appurtenances including normal vent and emergency vents, clock type level gauge, high-level fill limiting valve, float controls with redundant pump switches and strobe light high level alarm, gauge hatch, and manway.  Water draw valves are bottom mounted.  A steel ladder and grate provides access to the top of the tank.  The truck fill connection and transfer pump are in a steel enclosure mounted to the front of the tank.  A submersible pump in the distribution chamber moves fuel to the second intermediate tank via a 150 foot long pipe.  Separate supply and return pipeline also extend from the tank to the generator building, a distance of approximately 190 feet.  All piping is above ground, two inch diameter, schedule 80 welded steel.   

The 550 gallon tank is a new, single wall, horizontal, UL 142 tank.  It is on a raised steel stand positioned in a steel spill containment box.  The tank is equipped with top-mounted appurtenances including normal and emergency vents, clock type level gauge, fill pipe with fill limiter, float control with redundant pump shut-off switches, water draw valve, and gauge hatch.  Fuel is supplied to nearby building from a bottom-mounted flanged valve and one inch diameter piping.

Security

The tank farm may dispense, transfer, or receive fuel seven days week.  Normal operating hours vary seasonally.  Fuel is usually available from 9 a.m. to 6 p.m., six days per week.  Operating personnel frequently observe the fuel storage and transfer areas during routine duties.  Council and School personnel are to conduct and document a through visual inspection of their respective fuel systems on a monthly basis.  

Leak detection is by visual monitoring or inventory discrepancy.  There are no automated leak detection systems at the Facility.  
Chain-link fencing, topped with barbed wire, surrounds the tank farm, dispensing station, truck transfer area, and each intermediate tank.  Entrance gates are to be closed and locked when the areas are unattended.  The dispensing station is within a steel frame enclosure protected by bollards.  The entrance to the dispensing station is to be closed and locked during non-business hours.  

Most tank connections and valves are top-mounted.  Distribution piping is equipped with anti-syphon valves.  Tank valves are to be closed and chain locked when a tank is not in service.  Pump controls are within security enclosures that are to be closed and locked when the area is unattended.  Tank farm pump operations may be terminated immediately from controls at each transfer location and at an electrical control panel near the tank farm entrance.  An emergency shutdown switch near the dispenser is clearly marked.

Light fixtures illuminate the tank farm, dispensing station, truck transfer area, and School intermediate tank #6.  The SRE building tank and School tank #7 are illuminated by lighting on nearby buildings.  
Portable fire extinguishers are positioned near the entrance gate to the tank farm, at the truck transfer area, at the dispensing station, and near each intermediate tank.

All tanks are labeled in accordance with the International Fire Code.  No smoking placards and warning signs are posted.  Emergency shutdown locations are identified.  

Spill response equipment is maintained in the tank farm, at the truck transfer area, and at the School.  

Cost Containment:    

This project was started before cost containment policy was promulgated.
Project Outcomes:

New facilities meet current regulations and codes.  A coordinated set of regulatory plans were prepared, which included EPA SPCC plan, Coast Guard Operations Manual, and EPA/Coast Guard Facility Response Plan. 

Problems Encountered:

Communication between AEA and the Village Council was poor at times.  Council leadership changed during the project.  Geotech conditions were challenging, including an ice lens at the site where the tank farm and powerhouse were eventually built.  The lack of barge access made equipment use challenging, since the cost of bringing in rental equipment was extremely high.  The design engineer’s innovative approach to maximizing air freight efficiency by specifying rectangular tanks resulted in unusual tank designs that caused us problems later during inspection and testing.
Conclusions and Recommendations:

Rectangular tanks can be problematic.  Communities that only have access by air are very expensive places to work.
