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Roth,

Your comments last night at the Council meeting about use of biodigesters on the Island were
interesting to me. The term "biodigester" is really synonymous with what we call anaerobic
digesters in the waste treatment industry. These digesters are typically fed organic slurries with
solids concentrations in the range of 1 to 5 (10 at the most) percent solid content by weight. The
slurries typically have an organic solids content of between 70 and 90 percent of the total solids.
Anaerobic digesters function by providing an environment for anaerobic organisms (acid
forming and methane forming bacteria) to break down part of the organic material in the feed
stock to produce methane, carbon dioxide and water. The methane content of these digesters is
typically about 70 percent methane. This gas can be used directly in specially configured power
generation equipment (turbines, engine generators or fuel cells) or further scrubbed to produce
methane gas of commercial quality (greater than 90 percent). While part of the volatile organic
material in the feed is converted to methane, carbon dioxide and water, there is always a
substantial residual of volatile organic material which is resistant to digestion. So these digesters
rarely produce a residual sludge (or biosolids) with a volatile content below 50 percent.

The result of this process is that, of the material fed to the digester, 40 to 60 percent of the feed
remains, which must be further disposed or re-used. Anaerobic digesters are typically not fed
woody material such as yard waste, since the yard waste typically contains materials which are
relatively toxic to the anaerobic bacteria, slow their growth rates or stop their growth altogether.
Wood waste can be combined with organic biosolids from wastewater treatment plants in
composting facilities. The combined compost can produce heat which partially disinfects the
biosolids and produces some further breakdown of organic materials. The compost can then be
used as a garden soil supplement, assuming that the feed stocks do not contain high
concentrations of toxic metals or other petroleum-based organic materials. Of course, street
sweepings with toxic material content cannot be used in digesters or composting facilities and
need to be placed in sealed hazardous waste landfills by Federal law. Addition of these materials
to an anaerobic digester would (in high enough concentrations) kill the digester bacteria, stop the
digestion process and cause the entire output from the digester to need to be taken to a sealed,
hazardous waste landfill.

Biosolids from the current Winslow wastewater treatment plant are only partially digested on-
site in aerated tanks. The tanks are not large enough for full breakdown of the organic materials
in the biosolids. For this reason, this material would be a possible feed stock for an anaerobic
digester. Since the current Winslow site is very small, this digester would almost certainly need
to be located on a separate piece of property. Biosolids from the Winslow sewage treatment plant
are currently dewatered on-site using a screw press. The raw biosolids from the on-site holding
tank is less than one percent solids concentration by weight. For efficient use in an anaerobic
digester this concentration should be in the range of 3 to 5 percent by weight. As I recall, there is
also a rotary drum thickener upstream of the screw press at the Winslow plant that could possibly
produce biosolids suitable for anaerobic digestion. But currently the thickened biosolids are



directly fed into the dewatering screw press. The dewatered biosolids content from the screw
press is typically around 20 percent dry solids by weight.

The biosolids at the Winslow plant are dewatered to reduce the number of biosolids disposal
trips required to haul the biosolids off-site. If thickened biosolids were hauled instead to an
Island site for anaerobic digestion, the number of truck trips required would therefore be four to
seven times greater than the number of trips currently required. Relatively thin (1 to 2 percent)
biosolids from the Winslow plant were formerly used as a composting feed stock at a local
(Kitsap County) operation, which has now been closed down, I understand, by the Department of
Ecology. To be efficiently used as a composting feed stock the biosolids should be dewatered to
a minimum of 20 percent. Otherwise there is too much water in the compost to permit adequate
heating and drying. I believe the current haul site for dewatered biosolids disposal from the
Winslow plant is an agricultural land application site in Eastern Washington.

Another possible feed stock for a local anaerobic digester would be septage from Island septic
tanks. This material is typically in the range of 0.5 to 1.5 percent solids concentration by weight.
To be efficiently used in an anaerobic digester, this material would most likely need to be further
thickened, by a rotary drum or gravity belt thickener, for example. Island County has a septage
treatment facility near Coupeville, which aerobically digests the septage prior to land application
of the residual sludge.

In my experience anaerobic digesters are rarely preferred (using life cycle costing that includes
both capital and operating expense and consideration of other long-term impacts) for small
wastewater treatment plants, compared to aerobic digestion or direct hauling of biosolids to a
larger facility. The typical rule of thumb that we use for this is around 5 million gallons per day
(mgd) capacity for the influent sewage to the treatment plant. For comparison, the capacity of the
Winslow sewage treatment plant is about 1 mgd. On-site power generation is typically not cost
effective until the plant size reaches 20 mgd. The high capital costs and safety considerations
required for anaerobic digestion and the relatively poor efficiency of small generators mean that
the cost of power from small anaerobic digester generators could be much more than the $.085
per kilowatt hour (kwh) rate we are paying for power here on the Island to PSE. If the Island
were to run its own utility and get Tier 1 power from BPA, the competing cost would be even
lower. But if the power utility were locally owned and operated, there would certainly be
opportunities for local generation of power regardless of cost-effectiveness in the short or
intermediate term.

I have a bit of experience in design of these facilities. I did the process design for the anaerobic
digesters for the Karcher Creek plant in Port Orchard many years ago and design for the
thickening, digestion and dewatering complex for the LOTT treatment plant in Olympia. These
facilities are still working after more than 30 years of operation! I also did preliminary design for
a design-build composting plant in Oregon (that has since been taken out of service - I didn't do
the final design!). I did the process design for new thickeners, digesters and dewatering for the
480,000 m3/day (127 mgd) Ulu Pandan Sewage Treatment Works in Singapore and have done
process and cost evaluations including solids handling cost for dozens of plants. See my website
below for summaries of this and other experience.



I have done up a very preliminary process and cost evaluation for a potential anaerobic digester
for the Island for a population of 25,000 persons. I included costs for pre-thickening of biosolids
to the digester and for dewatering of the final residual biosolids for local composting or haul to
an agricultural site. I get a present worth cost (including capital and the present worth of
operating cost) in the neighborhood of $20 million for such a facility. I get that the digestion
complex could initially produce about 10,000 cubic foot per day of methane gas for a population
of 10,000 persons and as much as 30,000 cf/day for a population of 25,000 persons. I assumed
construction of two digesters, each with approximately 200,000 gallon volume to handle an
ultimate biosolids stream of approximately 4,000 pounds per day dry solids with a feed
concentration of 3 percent dry solids. I get that the digesters could produce a net energy (reduced
by mixing and pumping requirements) of around 300,000 kWh/yr or a value of around $40,000
per year at a comparative rate of $0.085 per kWh. The total estimated operating costs for the
facility including thickening, pumping, digestion, dewatering and of-site biosolids haul of
residuals would be much more than this, however, probably in the range of $200,000 to
$300,000 per year. I have not deducted the differential cost for the City's current haul to Eastern
Washington.

To sum up:

1) Anaerobic digestion requires an organic biosolids of 70 to 80 percent volatile organic material
in the range of 2 to 5 (or rarely as high as 10) percent solids concentration.

2) Wood waste is typically not an appropriate feed stock. This is more typically used for
composting.

3) Neither is hazardous waste from street sweepings. These need to be disposed in a sealed
landfill. They would likely kill the anaerobic digestion process and in any case have low volatile
content making them useless for methane production.

4) Anaerobic digestion does not make biosolids disappear. Typically a residual of 40 to 60
percent of the original material remains, which must be further disposed or re-used (in compost,
for example)

5) Biosolids from the Winslow sewage treatment plant could be a good feed stock for an
anaerobic digester. Because there is not much room on the Winslow site, thickened biosolids
would probably need to be hauled to the Island digester site. Septage would probably need to be
further thickened at the digester site to be efficiently used as a feed stock. Mixing of the 20
percent solids dewatered biosolids from the Winslow site with septage or water is a possibility
that would require additional facilities at the digester site.

6) An anaerobic digestion project for the sewage biosolids and septage from the entire population
of Bainbridge Island would require a very substantial investment and the power generated from it
would most likely have a value much less than the total operating costs for the facility.



If you have questions about this I would be happy to talk with you further. I think this is a
potentially interesting project, but one which, it seems, would require substantial investment with
relatively uncertain prospects for economic return.

Regards,

Randal


