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A. Summary and Recommendations

1. Existing On-Site Systems & Design Septage Generation

There are currently about 121 regularly active septic tank or cesspools in Gustavus.  By 2022, assuming a 2% annual growth rate, it is estimated there will be 230 regularly active septic tank or cesspools.

ADEC recommends pumping septic tanks once every five years, but realistically, most septic tanks will actually need pumping once every 10 years.  Given the current situation, if 12 tanks were pumped each year, in ten years all 121 currently active tanks would have been serviced and the maintenance cycle could begin again.  By 2022 it would be necessary to pump about 23 tanks each year to complete the cycle for all tanks in ten years.

When a septic tank is pumped the entire contents are removed.  Assuming 1,000 gallons per septic tank, 12 tanks pumped each year (for the current situation) would generate 12,100 gallons of raw septage.  By 2022, 23 tanks pumped each year would generate about 22,000 gallons of raw septage.

2. Land Options

Four options were identified sources for land in Gustavus for a treatment facility or disposal site.

· A parcel of DOT managed land is located near the Gustavus airport and is currently designated as being available for government services.  However, since Gustavus is not an incorporated community, the Gustavus Community Association (GCA) is not recognized as a government entity and is thus not eligible to use the property.

· GCA currently leases an 11.9-acre parcel from DNR to operate the community landfill at a rate of $250 per year.  ADNR staff stated there is no renewal option for the lease, but that Gustavus could acquire the property through land transfer if the community became incorporated.

· The State of Alaska’s Mental Health Trust (MHT) has about 1,200 acres in the Gustavus area that is outside the conservation easement set-aside and is available for leasing.  There do not appear to be any restrictions that would preclude leasing the land based on a community’s incorporation status.  The MHT land office cited indicated that a sludge treatment and disposal facility would not be a prohibited use of the land.

· The community of Gustavus could always lease or purchase of private land, which is subject to fair market valuation.  Additionally, proximity to residences, as well as any future zoning plans the community may need to be considered.

3. Recommended Options

a. Summary Spreadsheet

Table A-1 summarizes capital and O&M costs for the various recommended options discussed in the following paragraphs.  Additional detail for all options is presented in subsequent chapters of this report.

	TABLE A-1

	VIABLE SEPTAGE DISPOSAL OPTIONS

	CAPITAL AND O&M COST SUMMARY

	
	
	
	
	

	 
	 
	Capital
	O&M 
	Land 

	Description
	Item
	Cost
	Annual Cost
	Requirement?

	 
	 
	 
	(Current year)
	 

	
	
	
	
	

	Septic Tank Pump Truck
	1,200 gal, Ford, diesel, automatic
	$60,000
	na
	na

	
	
	
	
	

	Bartlett Cove Experiment
	 
	$0
	$7,600
	no

	
	
	
	
	

	Shipment of Dewatered Septage to Juneau
	Dewatering Facility
	$152,600
	$6,120
	yes

	
	Shipment
	$40,200
	$4,400
	no

	
	Shipment totals
	$192,800
	$10,520
	

	
	
	
	
	

	Incinerating dewatered septage
	Dewatering Facility
	$152,600
	$6,120
	yes

	
	Incinerator
	$54,200
	$15,300
	no

	
	Incinerating totals
	$206,800
	$21,420
	

	
	
	
	
	

	Landfilling dewatered septage
	Dewatering Facility
	$152,600
	$6,120
	yes

	
	Monofill
	$40,200
	$1,920
	yes

	
	Landfilling totals
	$192,800
	$8,040
	


b. Local Septic Tank Pumping

The community of Gustavus should procure funding for a septic tank pumper truck.  A new Ford F-550 chassis, with a diesel engine and automatic transmission, fitted with a 1,250 tank and the necessary pump and suction and discharge hoses will cost just under $60,000.  Such a vehicle is a necessary first step before any sludge disposal option can realistically be implemented.

c. The Bartlett Cove Experiment

Once the septic tank pumper truck is available, the community of Gustavus should make arrangements with Bartlett Cove to test the viability of disposing of their raw septage in the Bartlett Cove treatment facility.  If the experiment turns out to be successful, then there is a real opportunity for both Gustavus and Bartlett Cove to benefit.  Bartlett Cove is looking for ways of handling their recyclables, and would be most interested in turning those responsibilities over to the Gustavus Landfill in exchange for accepting the raw septage.

The septage disposal experiment should be carried out using the following guidelines:

1. Limit the disposal operation to those months when the Bartlett Cove treatment plant is experiencing high flows (May-September).

2. Introduce the septage upstream of the plant, ideally into a manhole, to allow some mixing and aeration before the septage enters the plant.

3. Experiment with metering rates to ensure the Bartlett Cove plant doesn’t experience “shock loading”.

d. Shipment of Dewatered Septage to Juneau

If the Bartlett Cove Experiment turns out to not be feasible, then Gustavus should consider building a sludge dewatering system to process their own thickened septage.  The main advantage of dewatering the septage is to reduce the end-volume of septage that must be managed.

If land issues are a limiting factor then the best alternative for disposing of dewatered sludge would be procuring a 3,000-gallon septage tanker trailer to accept dewatered septage from each septic tank pumping event.  Theoretically, the tanker trailer would be capable of holding dewatered septage from up to 15 septic tanks before it was at capacity.  Based on the current septic tank situation in Gustavus it appears that such a tanker trailer would initially need to be shipped to Juneau once every 12 months to be emptied.  As more septic tanks go on line over the years, the period of time between shipments would become shorter.

e. Landfilling of Dewatered Septage

Landfilling may be a better option if land issues are not a limiting factor, since O&M costs for this alternative are a bit less than for shipment of dewatered septage to Juneau.  This option would be an acceptable solution if the Bartlett Cove Experiment turns out to not be feasible.  A sludge dewatering system would be necessary just as in the option for shipment of dewatered septage to Juneau.

B. Purpose

This report was commissioned by Village Safe Water on behalf of the community of Gustavus in order to accomplish the following:

· Establish design septage generation rates,

· Identify local climate conditions and soil conditions, 

· Evaluate the condition and adequacy of the existing on-site wastewater systems currently in use,

· Identify likely locations for treatment facilities and septage disposal sites,

· Provide information on various alternative septage treatment and disposal alternatives along with construction and operation/maintenance costs, and

· Recommend the preferred alternative.

C. Project Criteria

1. Design Population

a. Historic View
The community of Gustavus is located at the north end of the Inside Passage at the entrance to Glacier Bay National Park and Preserve, approximately 50 miles northwest of Juneau.  First known as Strawberry Point, development in Gustavus began in 1914 with agricultural homesteading.  In 1925, the Glacier Bay National Monument was established by President Coolidge, later becoming a national park when the Alaska National Interests lands Conservation Act was passed in 1980.

b. Local Climate and Soil Conditions

Gustavus’s maritime climate produces mild average annual temperatures ranging from 52 to 63F in the summer and 26 to 39F in the winter.  Precipitation averages 54 inches per year, with 73 inches in snowfall.

Much of the Gustavus community is spread across a flat expanse of glacial outwash sediments left by the most recent ice age that ended in approximately 1750 A.D.  According to Greg Streveler, a recognized expert in Gustavus ecology, significant rebound continues to occur since the glacial retreat, exposing the underlying glacio-marine silts that gradually become vegetated by new wetland plants and grasses over time.  Characteristic of glacial outwash sediments, soil in the area is predominantly sandy, ranging from medium to very fine sands, with 6-8 inches of peat found at the surface in some areas.  Soils are considered poorly drained, except where the water table is lowered by the presence of streams, or by ditching to promote drainage to streams.

Groundwater throughout the glacial outwash plain is very shallow, sometimes at or near the surface during wet months.  Where streams are present, groundwater is deeper, largely governed by the channeling of these streams in response to the effect of rebound.  In general however, the water table throughout the area is predominantly shallow, occurring at depths of between five and ten feet.

c. Current Status

Today, Gustavus spans approximately 38 square miles and is part of the Juneau Recording District.  The community is managed by the Gustavus Community Association, a non-profit corporation comprised of a volunteer board, which meets on more-or-less monthly basis in town-hall style setting.  The local economy is largely dependant on tourism and recreation, with some commercial fishing.  Other employers in the community include the school, airport, and National Park Service.

According to 2000 Census data posted by the Department of Economic and Community Development, Gustavus’s population is 429.  Informal counts by the Gustavus Community Association put that number at approximately 450.

d. Future Trends

For the purposes of this report, a 20-year design life was selected for evaluating sludge disposal options.  Based on U.S. Census data, Gustavus’s population has experienced a steady rate of growth since 1970, when the recorded population was 64.  In 1980, the population had grown to 98, and in 1990 had substantially increased to 248.  Over the last 30 years, the percent increase per decade in Gustavus’s population has averaged about 94%, which included a peak increase of 163% between 1980 and 1990.  Accepting the 164% spike as an anomaly, a 20% per decade growth rate, or slightly less than 2% per year, probably characterizes Gustavus’s future reasonably well.  The following table illustrates population growth for Gustavus over the next 20 years for three growth rates that bracket the 2% target rate.
	TABLE C-1

	Gustavus Population Projections

	
	
	
	

	 
	Population

	Year
	Based on annual increase of:

	 
	1%
	2%
	5%

	2000
	429
	429
	429

	2001
	433
	438
	450

	2002
	438
	446
	473

	2003
	442
	455
	497

	2004
	446
	464
	521

	2005
	451
	474
	548

	2006
	455
	483
	575

	2007
	460
	493
	604

	2008
	465
	503
	634

	2009
	469
	513
	666

	2010
	474
	523
	699

	2011
	479
	533
	734

	2012
	483
	544
	770

	2013
	488
	555
	809

	2014
	493
	566
	849

	2015
	498
	577
	892

	2016
	503
	589
	936

	2017
	508
	601
	983

	2018
	513
	613
	1032

	2019
	518
	625
	1084

	2020
	523
	637
	1138

	2021
	529
	650
	1195

	2022
	534
	663
	1255


Based on a 2% annual growth rate, the 20-year design population would be:

Populationdesign = 663
Condition and Adequacy of Existing On-Site Sewer Systems

e. History

A variety of sanitation systems are in use throughout the community of Gustavus.  These include outhouses, composting toilets, cesspools, and septic tanks with leach fields.  The ages of the systems are largely dependant on the year of construction of the home.  Cesspools were initially common, but septic tanks with drain fields are now usually installed when cesspools fail.

f. Current Condition

According to a Rural Alaska Housing Sanitation Inventory, there are currently 327 residences or businesses in Gustavus.  About 143 of these have septic tanks with leach fields, and another 26 have cesspools.  Of these, 39 are vacant or seasonal residences, and 15 serve larger facilities such schools, non-profit associations and businesses.  For the purposes of this report it is assumed that currently there are 121 regularly active septic tank or cesspools in Gustavus.

Of the 121 systems in place in Gustavus many of the cesspools are approaching their design life and about 12 of the septic tank/leach field systems are in imminent need of pumping.  Most septic tanks are between 500 and 1000 gallons in size.  When sealed cribs (which are not designed to be pumped) begin to fail, the homeowner will typically install a new system that might include a new leach field and perhaps even a septic tank.  However, some neighborhoods are densely developed and suffer from shallow groundwater, creating a limited potential for developing new leach fields.  A few homeowners pump out their own tanks into a lined pit on their property.

Beyond the 121 systems in regular use, approximately 39 systems are in seasonal use or are currently vacant.  These systems will typically need less frequent maintenance than those in year-round use.

2. Design Sewer Flows

EPA design manuals provide ranges for quantities of wastewater generated for various types of establishments as summarized in the following table.

TABLE C-2

Typical Wastewater Quantities

	Type of establishment
	Gallons per Person Per Day

(G/P/D)

	Apartments, Multi-family
	60

	Cabins, seasonal occupancy
	50

	Single family homes
	75

	Luxury residences
	150

	Schools (without gym, cafeterias)
	15

	Factories (per person, per shift)
	35


Since the majority of Gustavus’s residents live in single-family homes, 75 gallons per day per person is a reasonable estimate for wastewater generation.  Thus, using 75 gallons per person per day and a design population of 663, the design flow for sewage for the year 2022 would be:

Sewer Flowdesign=49,725 gallons per day (GPD)

3. Design Septage Volume (theoretical)

The design year sludge generation can be estimated using Sewer Flowdesign and 200 ppm suspended solids loading for typical raw domestic sewage.  The incoming solids at the septic tanks is calculated as follows: 

Incoming Solidsdesign= 49,725 GPD x 8.34 lbs/gallon x .0002= 82.9 pounds/day

Assuming the septic tanks remove 65% of the incoming solids, the captured solids in the septic tanks annually is calculated as follows:

Captured Solidsdesign = 82.9 pounds/day x 365 days/year x .65 = 19,668 pounds/year

Further assuming that 65% of the captured solids remain after anaerobic digestion is complete, the solids that would theoretically accumulate in the tanks each year is calculated as follows:

Accumulated Solidsdesign = 13,356 pounds/year x .65 = 12,784 pounds/year

Assuming the accumulated solids are diluted in a sludge blanket that has a concentration of 7% solids, the sludge generation for the design year of 2022 would be calculated as follows:

Sludgedesign =12,784 pounds/year x 1/.07 x 0.12 gallons/pound = 21,915 gallons/year
4. Design Septage Volume (practical)

Now let’s compare the theoretical to the real world.

ADEC recommends pumping septic tanks once every five years, but realistically, most septic tanks will actually need pumping once every 10 years.  Given the current situation, if 12 tanks were pumped each year, in ten years all 121 currently active tanks would have been serviced and the maintenance cycle could begin again.

When a septic tank is pumped, the entire contents are removed.  Assuming 1,000 gallons per septic tank, the 12 tanks pumped each year (for the current situation) would generate 12,100 gallons of raw septage at about 3% solids.

Assuming new systems come on line at the same rate that the population grows, the following table summarized the volumes of raw septage that Gustavus will have to deal with during the next 20 years.

TABLE C-3

Projected Raw Septage Generation

	 
	Population
	Number of 
	Raw Septage

	Year
	(2% annual growth)
	Septic Tanks
	(gallons / year)

	2000
	429
	121
	12,100

	2001
	438
	125
	12,463

	2002
	446
	128
	12,837

	2003
	455
	132
	13,222

	2004
	464
	136
	13,619

	2005
	474
	140
	14,027

	2006
	483
	144
	14,448

	2007
	493
	149
	14,881

	2008
	503
	153
	15,328

	2009
	513
	158
	15,788

	2010
	523
	163
	16,261

	2011
	533
	167
	16,749

	2012
	544
	173
	17,252

	2013
	555
	178
	17,769

	2014
	566
	183
	18,302

	2015
	577
	189
	18,851

	2016
	589
	194
	19,417

	2017
	601
	200
	19,999

	2018
	613
	206
	20,599

	2019
	625
	212
	21,217

	2020
	637
	219
	21,854

	2021
	650
	225
	22,510

	2022
	663
	230
	22,960


The 22,960 gallons of raw septage for 2022 correlates reasonably well with the theoretical Sludgedesign  volume of 21,915 gallons/year.
5. Locations for Treatment Facilities and Disposal Sites

a. Introduction

Four options were identified sources for land in Gustavus for a treatment facility or disposal site.  Factors that should be considered in the evaluation of any of the options includes costs or restrictions associated with lease or purchase of the land, facility size requirements, wildlife attraction and odor issues, depth to groundwater, and proximity to residential areas.

The four site options explored for this study are:

1) A parcel of state land near the airport owned by the State of Alaska Department of Transportation (DOT);

2) Alaska Department of Natural Resources (DNR) land currently leased by the Gustavus Community Association and used for operating the landfill;

3) Land throughout the Gustavus area owned and managed by the Mental Health Trust (MHT) Land Office of the DNR; and

4) Private land.

The following paragraphs discuss each option in more detail, and contact names and phone numbers for each agency can be found in Section E “REFERENCES AND CONTACTS”.

b. DOT land near the airport

A parcel of DOT managed land is located near the Gustavus airport and is currently vacant except for a tower facility for GPS/communications utilized by the U.S. Coast Guard and the Federal Aviation Administration.  According to leasing office staff at DOT, this property is designated as being available for government services.  However, since Gustavus is not an incorporated community, the Gustavus Community Association (GCA) is not recognized as a government entity and is thus not eligible to use the property.  Should Gustavus become an incorporated community, the airport parcel would become an option.

c. DNR landfill parcel

GCA currently leases an 11.9-acre parcel from DNR to operate the community landfill at a rate of $250 per year.  According to DNR’s land office, the 10-year lease is scheduled to expire in 2005, at which time the landfill is to be closed out and moved into a post-closure monitoring program.  ADNR staff stated there is no renewal option for the lease, but that Gustavus could acquire the property through land transfer if the community became incorporated.

d. MHT land

The State of Alaska’s Mental Health Trust owns and manages approximately 3,000 acres of land throughout the Gustavus area.  Currently about 1,800 acres are being proposed for sale to create a conservation easement, but an additional 1,200 acres will be retained by the MHT.  Included within the 1,200 acres are three parcels in Gustavus ranging in size from 2.5 acres to 17 acres.  Much larger properties located away from the center of the community and not necessarily on the road system include a 440-acre parcel in the upper Salmon River area and a 720-acre parcel northeast of the airport.

According to staff with the MHT Land Office, land not currently being considered for the conservation easement (primarily waterfront) is available for leasing.  Although Gustavus is not an incorporated city, the Land Office did not indicate any restrictions that would preclude leasing the land based on a community’s incorporation status.  The office cited a positive relationship with Gustavus and indicated that a sludge treatment and disposal facility would not be a prohibited use of the land, provided appropriate insurance and bonding requirements are met.

One potential obstacle to the MHT lease option is cost, since the agency is obligated to lease land at fair market value.  It appears that Gustavus might not secure such a lease for anything close to the $250 per year they are currently paying DNR for the landfill parcel.

e. Private land

The community of Gustavus could always lease or purchase of private land.  Like MHT land, lease or sale of private land is subject to fair market value and could therefore be cost-prohibitive.  Additionally, proximity to residences, as well as any future zoning plans the community may need to be considered.

6. Local Septic Tank Pumping

The community of Gustavus is interested in purchasing a septic tank pumper truck.  Although evaluating such vehicles is outside the scope of this study, we have some information to offer that might assist the community as they consider their options.  We identified the following vehicle criteria, recognizing that Gustavus might select slightly different specifics:

Chassis:  Ford (F550 or F650)

Engine:  Diesel

Transmission:  Automatic

Tank size:  1,250 gallons

Pump:  vacuum for emptying septic tanks, pressure for emptying truck tank

Hoses:
50 feet of 3” suction hose


10 feet of 4” dump hose

We contacted the following firms for information and budgetary quotations:

Satellite Industries

2530 Xenium Lane North

Plymouth, MN 55441

Contact:
John Olson


1-763-551-7242 (phone)


1-763-551-7240 (fax)

Pacific Truck Tank, Inc.

7029 Florin-Perkins Road

Sacramento, CA 95828

www.pacifictrucktank.com
Contact:
John Barrett


1-800-350-9030 (phone)


jbarrett@pacifictrucktank.com
Based on the communications we had with these two firms it appears that Gustavus should be able to purchase a new, well-equipped septic tank pumper truck for under $60,000.

Septage Treatment and Disposal Alternatives

7. Overview

A variety of disposal alternatives have been reviewed for their suitability to address Gustavus’s septage disposal problem.  Alternatives judged unsuitable for Gustavus are briefly discussed in the section entitled “Non-Viable Septage Treatment and Disposal Alternatives”.  Alternatives that deserve further consideration by Gustavus for the treatment and disposal of septage waste are discussed in the section entitled “Viable Septage Treatment and Disposal Alternatives”.  Figure D-1 “Gustavus Septage-Viable Treatment & Disposal Options” illustrates the various viable options and shows how they relate to each other.  Conceptual level capital costs have been developed for various options along with representative O&M costs for the typical current year.  While we have attempted to generate realistic numbers, it should be remembered that these are conceptual-level estimates.  In addition, no attempt has been made to place a dollar value on the murky issue of land acquisition.  Nonetheless, the cost estimates can be used as a means of comparing the various options.

Figure D-1 “Gustavus Septage-Viable Treatment & Disposal Options”

8. Non-Viable Septage Treatment and Disposal Alternatives 

a. Composting, Lime Stabilization and Landspreading

Regulatory requirements for landspreading of sewage sludge and septage are understandably quite stringent.  In order to satisfy the regulatory requirements for landspreading, septage would need considerably more treatment than composting alone.  Before the septage material could be acceptable for landspreading it requires a heat treatment process to remove pathogens that will raise the temperature of the material to a minimum of 50 degrees Celsius for at least 12 hours during a lime stabilization process that will holds the pH at or above 12.  For the material to be amenable to landspreading on gardens, it would need to be followed by a pH neutralization process to keep from over-acidifying the soil.  The volume of additives to achieve this level of treatment would incur high operation and maintenance costs.  Most importantly, the septage material removed from the tanks would have a low value as a compost additive because the anaerobic process in the septic tank renders the older portion of the material relatively inert and “stable”.  Due to the high amount of water in the septage, an equal or greater volume of bulking material such as sawdust would need to be added to each load of  septage to make the material compostable, yet the septage itself would probably not provide adequate nitrogen to allow efficient composting of the sawdust. To use landspreading for disposal, restrictions also exist on the type of crops that can be grown after the material has first been applied; food crops cannot be harvested within 14 to 20 months of the septage being mixed into the soil, depending on whether they are surface or subsurface crops.  For all of these reasons, composting and landspreading in gardens as a combination is not considered a viable sludge disposal alternative for the community of Gustavus.  Further information on regulatory requirements is found in Chapter 40 of the Code of Federal Regulations, Part 503.

b. Shipment of Raw Septage to Juneau

For this option, Gustavus would pump raw septage from their pump truck directly into a 3,000-gallon septage tanker trailer each time a septic tank is pumped down.  Assuming each septic tank yielded 1,000 gallons of raw septage, the tanker trailer would be capable of holding dewatered septage from up to three septic tanks before it was at capacity.  Based on our analysis of the current septic tank situation in Gustavus it appears that such a tanker trailer would need to be shipped to Juneau approximately four times each year to be emptied.  This number would grow to approximately eight times a year over a twenty-year period.

Due to the high cost of moving the tank trailer back and forth, shipping the raw septage directly to Juneau without dewatering is not a viable alternative.  Conceptual level capital costs for procuring the tank trailer and conceptual level annual O&M costs for the current year are provided in the following table.

Table D-1:  Raw Septage Transfer to Juneau: Capital and Annual O&M costs

c. Septage Lagoon

Sewage lagoons have been used throughout rural Alaskan communities to deal with septage.  The typical facility is a two-stage lagoon, with the first stage consisting of an impermeably lined area that acts as an initial settling pond, and a second stage consisting of an unlined pool that provides percolation and evaporation of the supernatant layer flowing out of the first stage.  The lagoon system may or may not require a National Pollutant Discharge Elimination Monitoring System (NPDES) permit for the outflow from the second stage.

Due to high groundwater levels in Gustavus (a minimum of six feet of vertical separation is required between the bottom of the lagoon and the seasonal high groundwater level), this system is not considered a viable septage sludge disposal alternative.

9. Viable Septage Treatment and Disposal Alternatives

a. The Bartlett Cove Experiment

The community of Gustavus has an opportunity to test, on an experimental basis, the viability of disposing of their septage in the Bartlett Cove treatment facility.  Bartlett Cove operates an aerated secondary treatment plant with an aerobic digester that is used to reduce sludge volumes.  The digested sludge is then dewatered in a bag-system dewatering facility to a concentration of about 12% solids.  These solids are then incinerated, and the ash is landfilled.

The operators of the Bartlett Cove facility are willing to accept septage from Gustavus septic tanks to determine if their aerobic facility would tolerate the addition of anaerobic septage from septic tanks.  The Mendenhall Valley Wastewater Treatment Plant (MVTP) here in Juneau successfully accepts septic tank sludge from firms that pump septic tanks.  We spoke with Roger Hulse (789-9919) the MVTP supervisor, and he thought the Bartlett Cove treatment plant would actually benefit from receiving the Gustavus septage, since it is generally under-loaded.  Hulse offered the following suggestions:

1. Limit the disposal operation to those months when the Bartlett Cove treatment plant is experiencing high flows (May-September).

2. Introduce the septage upstream of the plant, ideally into a manhole, to allow some mixing and aeration before the septage enters the plant.

3. Experiment with metering rates to ensure the Bartlett Cove plant doesn’t experience “shock loading”.

Implementation of the Bartlett Cove experiment would require the purchase of a community-owned pump truck to pump out septic tanks and deliver the septage to Bartlett Cove.  There would be no other equipment costs, and even if the experiment failed, the truck is necessary for any other viable septage disposal option.

If the experiment turns out to be successful (as we think it will), then there is a real opportunity for both Gustavus and Bartlett Cove to benefit.  Bartlett Cove is not much interested in charging for accepting Gustavus septage.  They would much rather implement an exchange.  They are looking for ways of handling their recyclables, and would be most interested in turning those responsibilities over to the Gustavus Landfill.  This exchange of services could work well for both parties, although there are many details that would need to be worked out.

The following table summarizes conceptual level O&M costs for a typical current year for the Bartlett Cove experiment.  Be aware that the table does NOT include costs for pumping septic tanks, only estimated O&M costs after the septic tank is pumped.  Also NOT included are any costs related to managing the additional recyclables from Bartlett Cove.

Table D-2:  O&M costs for Bartlett Experiment

b. Septage Dewatering Facility

It might be feasible for Gustavus to buy a sludge dewatering system and process their own thickened septage.  The advantages of dewatering the septage are as follows:

1. Volume reduction:  Raw septage is typically 2% to 3% solids.  Successful dewatering can increase the solids content to 15% or more.  For a typical septic tank pumping event, 1,000 gallons of raw septage (at 3% solids) would be reduced to 200 gallons of dewatered septage (at 15% solids).  This represents an 80% reduction in volume.

2. Regulatory constraints:  Once the septage is greater than 10% solids it falls under Solid Waste regulations as opposed to the more onerous Wastewater regulations.

As part of a Wastewater, Sludge and Solid Waste study done for Pelican in 2000, septage samples from their municipal septic tanks were sent to two different manufacturers of sludge dewatering equipment (Aero Mod Systems and Flo Trend Systems) to see if anaerobic sludge could be polymerized adequately for successful dewatering.

Waterlink Aero-Mod (Kansas) markets the Draimad bag dewatering system, which is currently in use at Glacier Bay Lodge for dewatering aerobic sludge from their secondary treatment plant.  After performing limited bench testing on Pelican’s sludge sample, they reported that anaerobic sludge from septic tanks was “probably not a good match” for their equipment.

Flo Trend Systems (Houston, Texas) sells a variety of sludge dewatering devices that use filter media to separate liquids from solids.  They were able to polymerize Pelican’s septic tank sludge with relatively little difficulty, and claim their equipment could produce dewatered anaerobic sludge with 15% to 20% solids.  Indeed, a large segment of their clientele are firms that pump septic tanks and want to dewater the septage.

If Gustavus were to buy a Flo Trend dewatering system, it would be part of a dewatering facility designed to:

1. provide an efficient means of accepting raw septage from a locally-owned and operated sludge pumper truck,

2. dewater the raw septage to 10%-15% solids,

3. capture and process the leachate from the dewatering process, and

4. provide a means of managing the dewatered septage as appropriate for whatever septage disposal option is selected.

The dewatering facility as conceptualized in herein would be housed within a dedicated fenced area in a low-cost pre-engineered metal or wood frame building with a concrete floor.  The building would be approximately 20’ x 24’ and would be provided with lights, heat and power.  The sludge truck would discharge each load into a 3,000 or 4,000-gallon holding/mixing tank.  A polymer injection and mixing unit would combine polymer with the raw septage in the holding tank where it would be mixed to form a dewaterable floc.  The floc would then be pumped into the filter container where water would be released as leachate and allowed to drain into a below-grade 2,000-gallon septic tank and drain field dedicated to the leachate.

The dewatered septage would be handled in one of the following ways, depending on which disposal option was used:

1. Shipment of dewatered septage to Juneau:  If this were the selected disposal option, the dewatering facility would be designed so the dewatered septage discharged from the filter container directly into a tank trailer (see below for additional information about shipping septage to Juneau).

2. Incineration of dewatered septage:  If this were the selected disposal option, the dewatering facility would be designed so the dewatered septage discharged from the filter container directly into a holding tank upstream of the incinerator (see below for additional information about incineration of septage).

3. Landfilling dewatered septage:  If this were the selected disposal option, the dewatering facility would be designed so the dewatered septage discharged from the filter container directly into a holding tank of similar size to the tank on the sludge pumping truck.  When the holding tank was full, its contents would be transferred to the sludge truck and transferred to the landfill site (see below for additional information about landfilling of septage).

Disadvantages for Gustavus if they build a sludge dewatering system include:

1. Substantial initial capital cost,

2. O&M cost to keep dewatering system serviceable,

3. Potential odor related problems during dewatering, holding, transport, and disposal operations.

Conceptual level capital costs for procuring and installing a sludge dewatering facility (complete a 2,000 septic tank, a leach field, and a 1,200 gallon holding tank) and conceptual level annual operational costs are provided in the following tables.

Table D-3: Capital Costs for Dewatering Facility

Table D-4: O&M Costs for Dewatering Facility

Options for Disposal of Dewatered Septage

i. Shipment of Dewatered Septage to Juneau

For this option, Gustavus would pump dewatered septage from the dewatering facility directly into a 3,000-gallon septage tanker trailer each time a septic tank is pumped down.  Assuming each septic tank yielded 1,000 gallons of raw septage, and that the dewatering process reduced that volume by 80%, the tanker trailer would see 200 gallons of dewatered septage from each septic tank event.  Theoretically, then, the tanker trailer would be capable of holding dewatered septage from up to 15 septic tanks before it was at capacity.  Based on our analysis of the current septic tank situation in Gustavus it appears that such a tanker trailer would initially need to be shipped to Juneau once every 12 months or so to be emptied.  As more septic tanks went on line over the years, the period of time between shipments would become shorter.

When the tank trailer reaches capacity Gustavus would then coordinate with various entities to ensure the following schedule of events occur smoothly:

1. Trucking company in Gustavus loads the tanker trailer on the Gumption,

2. Gumption delivers the tanker trailer to Auke Bay Harbor,

3. Trucking company in Juneau spots tanker from Auke Bay Harbor to West Juneau Pump Station,

4. R&S Pumping empties sludge from tank trailer into West Juneau Pump Station,

5. Trucking company in Juneau spots tanker from West Juneau Pump Station to Auke Bay Harbor, (where it remains until next scheduled Gumption run),

6. Trucking company in Juneau loads tank trailer on Gumption, and

7. Gustavus trucking firm offloads empty tank trailer in Gustavus and spots it back at the dewatering facility.

Advantages for Gustavus if they buy their own tank trailer include:

1. Control of dewatering schedule and timeframe, 

2. Ability to decant liquid from tank trailer to maximize sludge concentration, and

3. Ability to take advantage of Gumption schedule to minimize transportation costs.

Disadvantages for Gustavus if they buy their own tank trailer include:

1. Substantial initial capital cost,

2. O&M cost to keep tank trailer serviceable,

3. Coordination hassles while the trailer is in Juneau, and

4. Multiple invoices for each event (trucking firms, Gumption, R&S Pumping).

Conceptual level capital costs for procuring the tank trailer and conceptual level O&M costs for a current year for each pumping/shipping/disposal event are provided in the following table.

Table D-5 Capital and O&M Costs for Dewatered Septage Disposal in Juneau

ii. Incineration of Dewatered Septage

Incineration could be used as a method of final disposal of the dewatered sludge.  An incinerator similar to, but smaller than the one currently in use at the Bartlett Cove plant would allow the dewatered septage to be reduced to ash.  The ash could then be landfilled in the local landfill or in a new solid waste monofill permitted to take the ash from the incinerator.  The ACS model CA-100, shown in the appendices, is capable of burning up to 2000 gallons of dewatered septage per month, although it is likely that labor costs to monitor the incinerator would limit its use to one septic tank per month.

Advantages of incinerating dewatered septage are:

1. Control of schedule and timing of disposal, and

2. No off-site shipment costs.

Disadvantages of incinerating dewatered septage are:

1. High capital costs (incinerators are notoriously high-maintenance items), and

2. High O&M costs.

Conceptual level capital costs for procuring the incinerator and conceptual level operational costs for each pumping/dewatering/incinerating event are provided in the following table.

Table D-6 Incinerator Capital and O&M Costs

iii. Landfilling of Dewatered Septage

Landfilling of dewatered septage could be done in a sewage solids monofill under a solid waste disposal permit from ADEC if the following requirements could be met:

· A minimum 4-foot vertical separation of landfill from seasonal high groundwater level,

· A minimum 500-foot horizontal separation from the monofill property line,

· A minimum 50-foot horizontal separation of landfill from surface water, and

· A daily application of a soil cover layer each day that the landfill receives new material.

The availability of land that allows a permit to be issued would determine whether or not this option could be pursued.

Septage from the dewatering unit would accumulate in a 1200-gallon tank at the dewatering facility until the holding tank reached capacity (after approximately six tanks had been serviced).  Thus, for a typical “current” year, the holding tank would have to be emptied, and the dewatered septage hauled to the landfill and buried, twice each year.

The dewatered septage would then be pumped from the holding tank into the pumper truck, which would transport it to the monofill where it would be placed and covered with soil within six hours of arrival on the monofill site.  Solid waste disposal regulations require that landfilling occur only during seasons when the soil is workable enough to allow adequate cover of each new layer.

Advantages of landfilling dewatered septage in a local sewage solids monofill:

1. Control of schedule and timing of landfill events,

2. No off-site shipping costs, and

3. Relatively low O&M costs.

Disadvantages of landfilling dewatered septage in a local sewage solids monofill:

1. Substantial initial capital costs to permit and develop a monofill,

2. Future need for additional land when monofill site is full, and

3. Seasonal restrictions on use (only available when ground is thawed).

Conceptual level capital costs and conceptual level operational costs for landfilling are provided in the following table.

Table D-7:  Landfilling Capital & O&M Costs

D. References and Contacts

	Name
	Specialty
	Organization
	Location
	Phone

	Roger Quick
	Treatment Plant Operator
	Bartlett Cove Treatment Plant
	Bartlett Cove
	697-2230

	Roger Hulse
	Wastewater

Superintendent
	City & Borough of Juneau
	Mendenhall Valley Treatment Plant 
	789-9919

	Don Burford
	Septic Tank Pumping
	R&S Pumping
	Juneau
	780-4906

	Lea Fischer
	Sewage Treatment Expert
	Private Consultant
	California
	707-864-2721

	
	
	
	
	

	Steve DeHart
	Sludge Bag Dewatering
	Aero Mod
	Kansas
	785-537-4995

	Russ Caughman, John Vallery
	Sludge Filter Container System
	Flo Trend Systems
	Texas
	713-699-0152

	
	
	
	
	

	Mitch
	Landing Craft
	Gumption Freight
	Auke Bay
	723-4099

	Jim Schulz
	Trucking
	Glacier Marine Transport
	Juneau
	586-6886

	Doug Drader
	Sludge Tanker

Trailer
	Leli-Pacific
	Oregon
	800-332-8265

	
	
	
	
	

	Mike Milnes
	Incineration
	ACS, Inc.
	Washington
	800-445-0243

	
	
	
	
	

	John Barrett
	Sludge Pumper Truck
	Pacific Truck Tank
	California
	800-350-9030

	John Olson
	Sludge Pumper Truck
	Satellite Industries
	Minnesota
	800-883-1123

	
	
	
	
	

	Linda Keikkala
	ADOT Land 
	ADOT Leasing Office
	Juneau
	465-1785

	Ron Schonenbach
	ADNR Land
	Division of Lands, ADNR
	Juneau
	465-3402

	Doug Campbell
	Mental  Health Trust Lands
	Mental Health Trust Lands Office, ADNR
	Anchorage
	269-8658
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