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[image: image3.png]Across Washington State and indeed, across the West, Native American
tribes and agricultural producers often turm their sights on each other
when faced with econornic and cultural pressures. Lawsuis, animosty,
and inaction tend to be the hallmark of such conflicts.

Tn Snohomish County, he Tulalip Tribes and local dairy producers
concluded thatthere had o be a better way, Over the past three years, the Tulalip
Tribes and a number of Snohomish County agricultural producers, represented
by the Lower Skykomish River Habitat Gonservation Group known as Sno/Sky
Agricultural Alliance, began quietly meeting to find.common ground on issues
relating t restoration of rea salmon rans an susiainability of the ocal
agricultural industry.

On April 11, 2003, the Tulalip Tribes, Northuwest Chinook Recovery,
Sno/Sky Agricultural Alliance, and the Washington State Dairy Federation
entered into an historic caoperative agreement creating the Snohomish Basin
Biogas Partnership and pledging to work together to protect water quality,
restore salmon habitat, and support agriculture in Snohomish County.

As the name implies, the centerpiece of this cooperative effort is a proposal
oointly develop a biogas faclity o help restore salmon runs and sustain family
farms by converting dairy waste into energy.

In April of 2003, the US.

Department of Energy awarded a 1
ETSRR OSSN “Development of a biogas
of Washington State to "assess the st s

ity of developing biogas facility in Snohomish County
generation facilities to convert -
EUUTEIERES SRS, is both technologically and
o elp meet the Tribes’ energy needs from a

renewable energy source.!

Dusing the past year and a half the Tulalip
Tribes, working cooperatively with area dairy
procucers, have designed and completed a comprehensie assessment of the easibilty of dcvelop-
ing a blogas generation facliy in Snolomish County. This included an assessment of significant
dairy and non-dairy biomass resources in Snohomish County, an analysis of preliminary design
elemonts 0 a biogaa falty, ancl a Baseline analyaia of enginecring; and cost valucs of constructing,
ome such faclity at the Monsoe Honor Farin, a dairy farm formerly operated by the Washington
State Department of Corrections.

“Thia comprehensive feability stads; including work by some of the world's oremnost
experts in the ficlds of biogas production, has concluded that development of a biogas facility in
Snohomish County is both technologically and economically feasible.

With this compreheresive ssessment n hanv the Tulalip Tribes and their partners in the
‘Snohomish Basin Biogas Partnership are now moving forward with plans to design and construct a
reglonal biogas faciliy In Snohomish County: In supportofthis effort, the U Department of
Agriculture has pledged $500,000 in construction funding, while the Washington State Legislature
has passed legislation providing for the transfer of the Monroe Honor Farm to the Talalip Tribes as
a sitefor the proposed facilly. Eforts are undecway to secure al necessaty permits for a regional
biogas facility and the Snohomish Basin Biogas Partnership is working to select a developer and
‘amrange financing for construction of the facility.

‘The project timeline currently cals for the regional biogas failty 1o be constructed and

fully operational by the close of 2005.
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NOHOMISH-AREA AGRICULTURE
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“The Tulalip Tribes have been fishing for salmon and shellfish in the Puget Sound area for
thousands of years. The Tulalip Reservation was established by the Point Ellitt Treaty of January 22,
1855 and enlarged by Executive Order of December 23, 1673, It was established o provide a permanent
home for the Snohomish, Snoqualmie, Skagit, Suiattle, Samish and Stillaguamish Tribes and allied bands
living in the region. The Point Ellot Treaty provided that the Tribes retained fishing and hunting rights
which has been interpreted by federal courts to give the Tulalip co-management responsibility and
authority with the State of Washington over fish and wildlife resources in this area.

SNOHOMISH COUNTY, WASHINGTON

Snohomish County also has a proud agricultural heritage with dairy farming playing an
important part of this region's economy. Snohomish County has over1,200 farms, and county
agriculture is a $260 million dollar industry. Snohomish County ranks first in the state in annual milk
production per cow, and second in boiler production. There are several large Confined Animal Feeding
‘Opesations (CAFOs) in the county. A recent study by the County's Office of Solid Waste found that, of
the county's dairy farms that had registered as CAFOs with the Washington State Department

of Ecology, 63% had more than 250 animal units, and 0% had 600 £0 1500 animal units.

‘The Tulalip Tribes and Snohomish County agricultural producers have faced common
challenges as salmon runs have declined and as agricultural production has become less profitable.
Historically, the Tulalip Tribes have issued 130 permits to their commercial fisherman. Today, as the runs
have declined, the Tulalip Tribes issue around 30. Boats st dry~docked on the edge of Tulalip Bay
representing a diminishment 1o the economy and to the culture of the Tulalip.

Dairy farmers have witnessed similar pressures upstream from the Tulalip reservation as
historically low milk prices, coupled with increased concentration in the dairy industry, urban sprawl
and limitations on waste disposal, have brought increasing economic hardships on Snohomish-area
producers. Many of Snohomish County's dairy farms have closed and others are on the brink of
closing.

On April 11, 2003, the Tulalip Tribes, Northwest Chinook Recovery, Sno/Sky Agricultural
Alliance, and the Washington State Dairy Federation entered into an historic cooperative agreement
creating the Snohomish Basin Biogas Partnership (SBBP) and pledging to work together to protect water.
quality restore salmon habitat, and support agriculture in Snohomish County. The efforts of the STBP
have subsequently been embraced by the Cascade Land Conservancy, Snohomish County, the State of
‘Washington, and the US. Congress.






[image: image5.png]11: BACKGROUND - CONTINUED

As the name implies, the centerpiece of the Snohomish Basin Biogas
Partnership is a proposal to jointly develop a biogas facility to help restore salmon
runs by converting dairy waste into energy:

In addition to the Tulalip fish hatchery program, the Tulalip Department of
Natural Resources has worked for years to restore salmon runs by focusing on efforts
to improve water quality and to restore salmon spawning and rearing habita.
Working with upsiream agricultural producers is a logical way to accomplish both of
these goals. While conversations are on-going with agricultural landowners on a
number of complimentary habitat conservation initiatives, the Tulalip concluded that
focusing on management of dairy waste and ensuring sustainability of area farms are
Key methods to improve water quality upstream from the Tulalip reservation.

For their part, Snohomish County dairy producers have concluded that
‘manure management is the "long pole in the tent." Limitations on waste disposal
have restricted the ability of dairy operations to increase their herd sizes. As dairies
elsewhere in the country attain increased efficiencies from increasing herd sizes,
Snohomish-area dairics are placed at a compelilive disadvantage. New state and
federal CAFO regulations hold the potential to only exacerbate this situation.

Over the past years, it has become increasingly clear to the participants in the
Snohormish Basin Biogas Partnership that one potential solution to the Tribes' and the
farmers' challenges weuld be to construct one or
more anaerobic digesters in the region to convert
dairy waste into energy and into other beneficial
by-products such as compost. Such a facility could
be coupled with a namber of complimentary.
businesses including a compost packaging facility
and a greenhouse utilizing the byproducts from
energy technology that has been commercially
available for over 20 years, has a very low
implementation rate in the Pacific Northwest. Currently, there are no significant
farm-based biogas generating systems operating in Washington State, and only two
systems in Oregon. Anaerobic digestion has much higher implementation rates in
other states, particularly on the East Coast, and it is growing in importance in Califor-
nia. Overseas, anaerobic digestion technologies are widely used to dispose of manure
and other animal wastes as well as food by-products and lawn and tree trimmings.

It was this interest in restoring salmon runs and helping family farms that led
the Tulalip Tribes to apply for the Department of Energy grant and initiate a
comprehensive study of the feasibility of constructing one or more anaerobic.
digesters in Snohomish County, WA.

If you lose the farms,

you lose the fish.

~ John Sayre
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As a first step in the feasibility study, the Tulalip Tribes contracted with RCM Digesters, Inc.
to conduct a field survey during August of 2003 to assess the organic waste resource base in
Snohomish County. The aim of the survey was to identify organic waste sources, locate and map
the proximily of the organic waste to potential digester sites, and collect field observations for later
characterization of the biogas production potential of each source,

With support from the Washington State Dairy Federation, the field survey team completed
onsite assessments of twenty dairy farms and conducted phone interviews with another eighteen
dairymen. The remaining six dairymen were contacted by mail to explain the project and to invite
them to call for a phone interview. The majority (69%) of all the dairy farms in Snohomish County
expressed interest in the feasibility of  biogas project. This countywide support lends a potential
organic waste source from over 10,000 cows, which represents over 80% of the dairy cows in the
county. Survey results were summarized to indicate the manure quantity and consistency at each
farm. The report includes an index of the farm aperators' expectations of the digester project and an
evaluation of the modifications needed 1o adapt each farm's system for manure transport.

Table I below shows the distribution of dairies and cows identified in the survey.

TABLEI: SURVEY OF SNOHOMISH COUNTY DAIRY FARMS

WATERSHED AREA NUMBER OF FARMS NUMBER | % OF COUNTY

[l
Sk River [ Mowoe [ am
Snchomich Hiver_| Sochomih s £
UppesSllguani | Adingon ‘ T

[P—T— e —

2600

[
T T
|

counnyonaL [ o

“Tbis table summarizes data only from those dairies expressing interest in the biogas project

In addition to assessing the biom:

resources available on local dairy farms, the field
survey team also assessed potential institutional organie waste sources in Snohomish County. The
survey evaluated 14 sites countywide to determine potential digester participation. Those sites
expressing interest in the biogas project are listed in Table 2. *Survey of Institutional and Industrial
Sites”. Five sites expressed interest in the project and were interviewed by the field survey team.
‘They are strong candidates to provide high-quality digester feed. Three other sites were identified.
and offer possible potential although will require more information fo fully determine their waste
imate level of support to the project. Six additional sites were contacted but
were either not interested, had unsuitable organic waste, or had well-developed waste disposal
programs that were satisfactory fo their current operations.

The five viable institutional sites currently haul their wastes between ten and twenty miles
one-way. 1t is expected that the three other potential sites currently haul waste a similar distance.

characterization and ul
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Four of the viable institutional sites lie in relatively close proximity
Farm - one of the sites evaluated for possible location of a digestor. The
Facility and the Fvergreen State Fairgrounds are within five miles of the I
Hook Brewery is located about thirteen miles southwest of the Honor Farm
the Edmonds School District sources are another five or more miles further
Opportunities for Red Hook and the Edmonds School District to share waste
Farm may prove beneficial and should be explored during planning and d
facility,

Alternatively, it may be demonstrated that the more cost effective apy
School District would be to go into a digester in the north county. The last.
£00d waste stream is the Tulalip Casino for waste cooking ol and grease
economic analysis will be needed to determine if the logistics to transport to
viable alternative for the Casino. An onsite evaluation is needed to quantify

field survey team ranked the proximity of potential biomass souzces to pos

and evaluated the possibility of developing multiple digesters in the county.
Based on the biomass assessment and on the active participation in

Biogas Partnership (SBBP) of a number of Monroe-area dairy farms, the SBBP

further study on one potential digester site in Snohomish County convenier

number of dairy farms and viable institutional biomass sources — the

of Corrections Honor Farm near Monroe.

o,
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In February of 2001, the Washington State Correctional Industries Board of Directors
authorized the closure of the 72-year-old Washington State Reformatory Dairy Farm located near

Monroe, WA. The 277-acre Monroe Honor Farm is located approximately 4 miles south of the ity
of Monroe and sits in close proximity to.a number of large dairy operations that could potentially

be integrated into a biogas facility
‘There are already two animal waste
storage ponds on the property -~ one witha
capacity of 9.8 million gallons and anather
with a capacity of 27 million gallons.
In addition to the animal waste storage
ponds, the property also contains a large
covered corral area that could be ulilized.
as part of the biogas facility: Apart from the
existing structures, most of the property is
flat, native grass pastureland that could
support additional dairy cattle to increase
input into the biogas facility.

Monroe dres, 5 Mile Radiss

During the 2004 session of the Washington State Legislature, the Tribes and area dairy
farmers jointly approached the Governor and their state senators and representatives and asked for
assistance in securing this piece of surplus stateland. The Governor and the state logislature
responded positively and the legislature added a provision to the 2004 Supplemental Capital
Budget authorizing the transfer of the Monzoe Honor Farm to the Tulalip Tribes for the

development of a reglonal biogas faciity.

In directing this transfer of state Tand o the Tribes, the legislature found that:

Aerial Phota of the Morroe Hiomor Furm:

[t is in the public interest to encourage
development of a biogas fucility at the Manroe
honor furm to convert dairy waste, ish processing.
wwaste, and other waste products into energy. Such
a facility will: belp improve water quality in area
streams; belp restore salmon babitat; create jobs;
generate green energy; improve the economic
sustainability of area dairy farms; belp stem
sprawl; serve as a demonstration project for
environmental education; reduce on-going costs
associated with maintaining state ownership of
i fucility; encourage greater cooperation betweers
area tribes and agricultural interests; and be @
madel for ather such efferts in the state.”
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Based on the Snohormish Basin Biogas Partnership's selection of the Monroe Honor Farm
Site, the Tulalip Tribes contracted with RCM Digesters, Inc. to complete two site-specific engineering
and cconomie studies. The purpose of these studies was to develop a preliminary design for the
anacrobic digestion system that would be best suited for the Honor Farm site. Two reports were
completed:

1. The Preliminary Design Flements Report (January 2004), and
2. The Baseline Analysis of Engineering and Cost Values of an RCM Complete Mix
Manure Digestion System (March 2004).

‘The Preliminary Design Elements Report assessed essential elements for a successful
‘anaerobic digester system at the Monroe Honor Farm site and concluded that methane production is
technically feasible. The Baseline Analysis report recommended the installation of a mesophilic,
‘complete mix digester to accommodate dillte dairy manure and the addition of food waste inputs.
Results are further summarized below.

Preliminary System Design

‘The Preliminary Design Elements Report examined the biomass resource data compiled to
date, provided empirical calculations for biogas production potential , and identified the essential
elements necessary for a successful anaerabie digester system at the Monroe Honor Farm site. The
recommended system for the Honor Farm is a complete mix digester.

Complete mix digesters are the most flexible of al digesters as far as the variety of wastes
that can be accommodated. Digestible wastes from any source with 2 - 10% solids are pumped into
the digester and the digester contents are continuously or intermittently mixed to prevent separation.
Complete mix digesters are usually above ground, heated, insulated, round tanks. In-ground
rectangular vessels have also been emploed as complete mix digesters. Gas recirculation,
mechanical propellers o liquid circulation accomplish mixing. A heated (mesophilic) digester is
recommended, in order to improve biogas produetion. mesophilic digestion oceurs between 950F
and 1059F. There are about five heated, mixed cow manure digesters currently operating in the
United States.

The digester would be sized to allow for a 20-day hydraulic retention time (HRT) to
‘accommadate concentrated wastes from pre-treated flush dairies, raw manure from the scrape
dairies, and the industrial feedstock identified in the Biomass Assessment Study. Biogas produced in
the complete mix digester would fuel an engine-generator set that has been equipped to run on
biogas and sized to match the system's maximum KW production potential. Heat recovered from the
‘engine in the form of hot water would be piped to the digester to assist in heating, Excess heat could
also be transmitted to adjacent nurseries and greenhouses.

Baseline Analysis

‘The second document: The Baseline Analysis of Engincering and Cost Values of an RCM.
Complete Mix Manure Digestion System (March 2004), established a baseline for the feasibility of
biogas production, recovery, and utilization at the Montoe Honor Farm. Based on an engineering
approach and the complete mix digester experience of RCM Digesters, Inc, this baseline
comparative document evaluated one design approach with a pressure sewer delivering manure
from the four dairies immediately adjacent to the Honor Farm site. It also incorporated the faod
waste inputs as defined in the Preliminary Design Elements Report, The purpose of the Baseline
Analysis document was to define the assumptions of a digester system, estimate component costs,
and provide the resulting prodiiction output estimates. Such information will assit the project's
Financial Tear to develop a detailed business plan.






[image: image10.png]that the plant would be designed to accept the manure waste from about
ut:30,000 pounds per day of high grade food waste. That represents
substrate going into the digester on a daily basis. With such as assumed
is expected to be about 165.000 cubic feet per day. This would generate.
‘Sucha power output would provide for the electric needs of about 200

oped for a digester with electricity production and excess hot water
use. Costs of construction were assumed using typical private
for construction of on farm projects in the area. The heated, complete mix

or a hydraulic retention time of 24 days for 2,005 mature Holstein equiva-
dentified food waste should cost about $2,066,254.

e
of excess electrical energy in the amount of $81,493 is assumed in this
‘marketable value of fiber was assumed to be approximately $36,884 per
tax credit was calculated at §24,672.

{ hot water. After meeting the sit electrical needs, excess biogas could also be.
solids to enhance the production of marketable fiber. Accepting food

‘may also generate tpping fees in addition to enhancing the biogas

ry economic benefits from completion of the project stem from waste

weed sced reduction, and a more readily usable liquid nutrient for crop

fENTAL BENEFITS

significantly reduces odor problems associated with manure handling
5. It is very effective in denaturing weed seeds and reducing

ction is virtually 100%, whereas, pathogen reduction is greater than 99%.
‘both the liquid effluent refurned to farm fields for fertilizer and compost
il or wholesale trade are exceptionally clean.

ced from anaerobic digestion systems is both renewable and displaces.
. Inaddition, the system prevents uncontrolled methane emissions from
and untreated effluent that is land-spread. Both the displaced fossil fuel and
emissions help mitigate global warming,

ide, anaerabic digestion helps control ammania and biological oxygen demand
ing; waters, which in the Hlonor Farm area are salmon-bearing streams. Also,
ible energy project at the Honor Farm site will proceed alongside
mentally-beneficial projects such as salmon habitat restoration and conserva-
the Honor Farm or at participating dairies, providing additional environmen-
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Development of a biogas facility in Snohomish County is both technologically and
cconomically feasible. The comprehensive feasibility study commissioned by the Tulalip Tribes has

identified a high-priority site (or construction of such a facility and has produced an estimate o the
costs, revenues and environmental and economic benefits of such  facility.

With this comprehensive assessment in hand, the Talalip Tribes and their partners in the
Snohomish Basin Biogas Partnership are now moving forward with plans to design and constructa
regional biogas facility:

‘The Snohomish Basin Biogas Partnership is working to secure all necessary permits for a
facility at the Monroe Honor Farm, and is in the process of selecting a developer and arranging
financing for construction of the facilty.

The project timeline currently calls for the regional biogas facility to be constructed and
fully operational by the close of 2005,

The Tulalips came to us with a pretty simple philosophy:

We believe cows would be better in these valleys than condos.’

W, as farmers, couldn't agree more.

-~ Andy Werkhoven

Fourth-generation Skykomish Valley
Dairy Farmer

s,
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iness and environmental protection compatible,
ated they provide a strategic competitive advantage.
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