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Committee Chair 
Term Expires 12/2020 

 
Alyssa Gustafson 
Committee Vice‐Chair 
Term Expires 12/2019 

 
Carol Jung‐Jordan 
Council Representative 
Term Expires 10/2020 

 

Jeff Sanders 
Committee Member 
Term Expires 12/2020 

 
Ryan Butte 
Committee Member 
Term Expires 12/2020 

 
Juan Delgado 
Committee Member 
Term Expires 12/2021 

 
Bill Arnold 
Ex‐ Officio Member 

 
Charlie Dan 
Committee Recorder 

 
City of Bethel 
Public Works Committee 
Regular Meeting ‐ Wednesday, April 17, 2019 5:30 pm City Hall 
Council Chambers, 300 Chief Eddie Hoffman Highway 

 
 

 

I. CALL TO ORDER 
 

II. ROLL CALL 
 

III. PEOPLE TO BE HEARD – 5 minute limit 
 

IV. APPROVAL OF AGENDA 
 
V. APPROVAL OF MINUTES 

a) 05‐16‐2018 Regular Meeting 
b) 06‐20‐2018 Regular Meeting 
c) 07‐18‐2018 Regular Meeting 
d) 08‐13‐2018 Regular Meeting 
e) 03‐20‐2019 Regular Meeting 

 

VI. UNFINISHED BUSINESS 
a) We are Still in ‐ Paris Agreement Standing/Support (Sanders) 
b) Feasibility Study for Gasification Incinerator (Municipal Solid Waste) 
c) Review Memorandum of Understanding (MOU) between City of Bethel 

and Lower Kuskokwim School District draft 
 

VII. NEW BUSINESS: 
a) Reconciliation of Hauled Water/Sewer Services 
b) Institutional Corridor Water Truck Fill Point 

 

VIII. DIRECTOR’S REPORT 

IX. COMMITTEE MEMBER COMMENTS 

X. ADJOURNMENT 
 
 
 
 
 
 

 

 

 

 

Posted April 11, 2019 at City Hall, AC Co., Swanson’s, and the Post Office. 
 
 

 

Charlie Dan, Public Works Assistant 
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Public Works Committee                                                                         City of Bethel, Alaska 

 
Note: The following Regular Public Works Meetings were cancelled due to lack of membership: 
 1-11-2018 
 2-15-2018 
 3-13-2018 
 4-18-2018 
 
 

I. CALL TO ORDER  
MEETING CALLED TO ORDER AT APPROXIMATELY 5:30 pm. 
 
 

II. ROLL CALL 
MEMBERS PRESENT: 
Courtney Trammell, Chair Juan Delgado 
Alyssa Gustafson Jeff Sanders 
  
BOARD MEMBERS ABSENT: 
Fred Watson, Council Rep.  
ALSO IN ATTENDANCE: 
Anna Nicolai, Public Works Recorder Bill Arnold, Director of PW, Ex-Officio 

 
III. PEOPLE TO BE HEARD 

Eric Middlebrook- Spoke on water tank ordinance, to change water tank sizes. Would like a 
reasonable rate for water delivery for smaller tanks. Suggests that tanks be large enough to 
accommodate a two week delivery schedule. Large tanks can be a burden for builders. New rates 
would cost the residents a bit more, but would slightly lower the cost of hauling for the City as well. 
 

 
MOVED: Sanders Suspend the rules to hear more from Eric Middlebrook. 
SECONDED: No second 

VOTE ON 
AMENDMENT 

No action 

 
IV. APPROVAL OF AGENDA 

 
MOVED: Trammell Motion to approve the agenda. 
SECONDED: Gustafson 

VOTE ON 
AMENDMENT 

All in favor. 

 
V. APPROVAL OF MINUTES 

a. 6-21-2017 Regular Meeting 
b. 8-16-2017 Regular Meeting 
c. 9-20-2017 Regular Meeting 
d. 10-18-2017 Regular Meeting 
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e. 11-15-2017 Regular Meeting 
 

MOVED: Trammell Table approval of meeting minutes. 
SECONDED: Gustafson 

VOTE ON 
AMENDMENT 

All in favor. 

 
VI. SPECIAL ORDER OF BUSINESS 

A. Election of the Chair and the Vice-Chair 
 
MOVED: Sanders Nominate Courtney Trammell as Chair. 
SECONDED:  

VOTE ON 
AMENDMENT 

All in favor 

 
MOVED: Trammell Nominate Jeff Sanders as Vice-Chair. 
SECONDED: Gustafson 

VOTE ON 
AMENDMENT 

Sanders declines. No vote 

 
MOVED: Trammell Nominate Alyssa Gustafson as Vice-Chair. 
SECONDED: Delgado 

VOTE ON 
AMENDMENT 

All in favor 

 
VII. UNFINISHED BUSINESS 

 
A. Institutional Corridor Piped Water Supply Project  
B. Sewer Lagoon 
C. Clarification of BMC section on ownership of water/sewer facilities 
D. Ridgecrest Drive Road update 
E. Landfill closure study  
F. New Landfill fines 
G. Purchase of new water trucks/sewer truck progress 

 
VIII. NEW BUSINESS 

A. Lori Strickler- Training in June 
B. Fred Watson-Water loads on Highway 
C. The Avenues PER/EA Water and Sewer Main Alternatives 
D. DOWL Term Contract 2017-2022 
E. Follow up action items from progress meeting/DOWL 

 
MOVED: Trammell Place Water Tank Ordinance on next agenda. 
SECONDED: Sanders 
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VOTE ON 
AMENDMENT 

All in favor. 

 
IX. DIRECTOR’S REPORT 

 
X. MEMBER COMMENTS 

 
Juan Delgado-Inquired about the Court House water tank and wondered if there was other ways to heat it that 
are more cost effective. 
 
Jeff Sanders- Inquired about who would bring Committee items to Council. Usually, a Council Representative 
would provide that report. Noted that there are no current Resolutions or Recommendations to bring before 
Council at this time. 
 
Courtney Trammell- Talked about working on Title 13 at the next meeting. 
 

XI. ADJOURNMENT 
 
MOVED: Trammell Adjournment. 
SECONDED: Sanders 

VOTE ON 
MOTION 

All in favor. 

 
Meeting Adjourned at approximately 7:00 pm. 
 

_________________________ 
Courtney Trammell, Chair 

 
 
ATTEST:  
 
______________________________ 
Public Works Recorder   
 
 



 
City of Bethel, Alaska 
Public Works Committee Agenda 

 Wednesday, June 20, 2018    Regular Meeting Minutes  City Hall  Council Chambers 

 

                            Recorder, Public Works Department  
 
 

MEMBERS 

Alyssa Gustafson 

Vice-Chair 

Term Expires 12/2019 
 

Fred Watson 

Council Rep 

Term Expires  

10/2018 
 

Jeff Sanders 

Committee Member 

Term Expires  

12/2020 
 

Juan Delgado 

Committee Member 

Term Expires  

12/2018 
 

Courtney Trammell 

Chair 

Term Expires  

12/2017 
 

 

Bill Arnold 

Ex- Officio Member 

 

 

Secretary/Recorder 

Anna Nicolai 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I. CALL TO ORDER 

A regular meeting of the Public Works Committee was held on June 20, 2018 at 

5:30pm in the City Hall Cambers, in Bethel, Alaska. 

 

Chair called the meeting to order at 5:35pm. 

II. ROLL CALL 

 

 Compromising a quorum of the Committee, the following members were 

 present: 

 

  

Alyssa Gustafson  Jeff Sanders 

Juan Delgado Courtney Trammell 

 

 Guest was Andy Wakeman foreman for Piped Water and Sewer Public Works. 

 

III. PEOPLE TO BE HEARD – (5 Minute Limit) 

Eric Middlebrook- Spoke about Ordinance #18, Ordinance to adjust minimum 

holding tank size for City of Bethel hauled water & sewer services. 

 

 

IV. APPROVAL OF AGENDA 
MOVED BY: Jeff Sanders Motion to move up Eric Middlebrook from 

people to be heard and to move up Lori 

Strickler after Eric. 
SECONDED BY: Alyssa Gustofson 

VOTE ON MOTION Motion carried by unanimous vote. 

V. APPROVAL OF MINUTES 
VI. MOVED BY: Courtney Trammell To table the meeting minutes. 

SECONDED BY: Alyssa Gustofson 

VOTE ON MOTION Motion carried by unanimous vote. 

   

SPECIAL ORDER OF BUSINESS 

A. Oath of Office Juan Delgado- Already signed document. 

VII. UNFINISHED BUSINESS 

A.  Institutional Corridor Piped Water Supply Project 

B.  Sewer Lagoon 

C.  Clarification of BMC sections on ownership of water/sewer facilities 

D.  Ridgecrest Drive Road Update 

E.   Landfill closure study and new 

VIII. NEW BUSINESS 

A. Lori Strickler- Training in June 
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Lori did a presentation on how the process and procedures are for 

holding committee meetings. 

B. Ordinance # 18- Ordinance to adjust minimum holding  

tank size for City of Bethel hauled water and sewer services. 

 
MOVED BY: Courtney Trammell To table to put under new business for 

next 

meeting. 
SECONDED BY: Juan Delgado 

VOTE ON MOTION Motion carried by unanimous vote. 

 

C. Dowl Term Contract 2017-2022 

D. Follow up action items from progress meeting/DOWL 

E. Avenues Neighborhood Water and Sewer Improvements / Preliminary 

Engineering Report 

Move to unfinished business for next meeting.  

XI. MEMBER COMMENTS   

 No comments were made by committee members.   

XI.      ADJOURNMENT 

 

 

APPROVED THIS___ DAY OF _________, 2018. 

 

____________________________ 

Courtney Trammell, Chair 

 

 

_____________________________ 

Anna Nicolai, Committee Recorder 

 

  

MOVED BY: Jeff Sanders Motion to adjourn meeting at 7:30pm 

SECONDED 
BY: 

Alyssa Gustofson 

VOTE ON 
MOTION 

Motion carried by unanimous vote. 
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I. CALL TO ORDER  
MEETING CALLED TO ORDER AT 5:45 pm. 

II. ROLL CALL 
 

MEMBERS PRESENT: 

Courtney Trammell, Chair Jeff Sanders 

Alyssa Gustafson, Vice-Chair Ryan Butte 

  

BOARD MEMBERS ABSENT: 

Fred Watson, Council Rep. Juan Delgado 

ALSO IN ATTENDANCE: 

Anna Nicolai, Recorder  

 
III. PEOPLE TO BE HEARD 
IV. APPROVAL OF AGENDA 
V. APPROVAL OF MINUTES 

VI. SPECIAL ORDER OF BUSINESS 
VII. UNFINISHED BUSINESS 
A. Institutional Corridor Piped Water Supply Project  
B. Sewer Lagoon 
C. Clarification of BMC sections on ownership of water/sewer facilities 
D. Ordinance #18-Ordinance to Adjust Minimum holding tank sizes for City of Bethel 

Hauled water and sewer services 
E. Avenues Neighborhood Water and Sewer Improvements/ Preliminary Engineering 

Report 
F. Institutional Corridor Water and Sewer Rates 

VIII. NEW BUSINESS 
IX. DIRECTOR’S REPORT 
X. MEMBER COMMENTS 

Ryan Butte- Proposes agreement from homeowner to pay for damages like pump 
failure if failure is determined to be homeowner’s fault. 

XI. ADJOURNMENT 
 
 

_________________________ 
Courtney Trammell, Chair 

ATTEST:  
 
______________________________ 
Anna Nicolai, Public Works Recorder   
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Public Works Committee                                                                         City of Bethel, Alaska 

1 

I. CALL TO ORDER  
 

Meeting called to order at 5:30 p.m. 
 

II. ROLL CALL 
 
A quorum of the body was not established, the meeting adjourned. Public Works Recorder 
Derek Bradley was present at the meeting. There is no other record of who attended. 
  
 
 
 
 

_________________________ 
Courtney Trammell, Chair 

 
 
ATTEST:  
 
______________________________ 
Public Works Recorder   
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City of Bethel, Alaska 
Public Works Committee Meeting Minutes 
March 20, 2019 Regular Meeting Bethel, Alaska 
I. CALL TO ORDER: 

A regular Public Works Committee meeting was held on March 20, 2019 in the City Hall council 
chambers in Bethel, Alaska. Courtney Trammell called the meeting to order at 5:37 pm. 

 
II. ROLL CALL: 

Present: Alyssa Gustafson, Carol Jung-Jordan, Ryan Butte, Juan Delgado 
Also Present: Andrew Wakeman, acting Public Works Director and Charlie Dan, Recorder 
Jeff Sanders arrived late at 5:41 PM 
Unexcused Absence: Courtney Trammell 
 

III.    PEOPLE TO BE HEARD:-5 Minute Limit 
 
IV.  APPROVAL OF AGENDA:  
MOVED BY: Ryan Butte Motion to approve the agenda by moving New 

Business item C to come before Unfinished Business 
item A.  

SECONDED BY: Jeff Sanders 

VOTE ON MOTION Motion carried by unanimous vote. 

  
V. APPROVAL OF THE MINUTES:  
MOVED BY: Ryan Butte Motion to approve meeting minutes for 08-16-2017, 

10-18-2017, 11-17-2017, 12-20-2017, 09-20-2017. SECONDED BY: Jeff Sanders 

VOTE ON MOTION Motion carried by unanimous vote. 

 
MOVED BY: Ryan Butte Motion to approve meeting minutes for 10-18-2017. 

SECONDED BY: Jeff Sanders 

VOTE ON MOTION Motion carried by unanimous vote. 

 
MOVED BY: Ryan Butte Motion to approve meeting minutes for 02-20-2019. 

SECONDED BY: Carol Jung 

VOTE ON MOTION Motion carried by unanimous vote. 

 
MOVED BY: Ryan Butte Motion to reconsider approving meeting minutes.  

SECONDED BY: Carol Jung-Jordan 

VOTE ON MOTION Motion carried by unanimous vote. 

 
MOVED BY: Ryan Butte Motion to approve meeting minutes for items B (08-16-

2017), D (10-18-2017), E (11-15-2017), F (12-20-
2017), and G (02-20-2019). 

SECONDED BY: Jeff Sanders 

VOTE ON MOTION Motion carried by unanimous vote. 
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VI. SPECIAL ORDER OF BUSINESS: 
 

VII. UNFINISHED BUSINESS: 
A. We Are Still In-Paris Agreement Standing/Support (Sanders) 

MOVED BY: Juan Delgado Motion to table Agenda item until next meeting.  

SECONDED BY: Ryan Butte 

VOTE ON MOTION Motion carried by unanimous vote. 

 
B. Institutional Corridor Water and Sewer Rates 

MOVED BY: Carol Jung-Jordan Motion to postpone Agenda item indefinitely.  

SECONDED BY: Ryan Butte 

VOTE ON MOTION Motion carried by unanimous vote. 

 
C. Coordinating Road Maintenance to Prevent School Delays (Butte):  

MOVED BY: Ryan Butte Motion to remove item C from Agenda. 

SECONDED BY: Jeff Sanders 

VOTE ON MOTION Motion carried by unanimous vote. 

 
VIII. NEW BUSINESS: 

A. Feasibility Study for Gasification Incinerator (Municipal Solid Waste) 
MOVED BY: Carol Jung-Jordan Motion to table Agenda item. 

SECONDED BY: Ryan Butte 

VOTE ON MOTION Motion carried by unanimous vote. 

 
B. Review Memorandum of Understanding (MOU) between City of Bethel and Lower Kuskokwim 
School District draft. 

MOVED BY: Ryan Butte Motion to table Agenda item.  

SECONDED BY: Juan Delgado 

VOTE ON MOTION Motion carried by unanimous vote. 

 
C. Review recommendation for Amendment of Bethel Municipal Code Ordinance, Section 
13.04.180 Holding Tank Service (was discussed firstly). Property Maintenance Foreman, Corbin 
Ford and City Attorney, Patty Burley gave their report on suggestive language and tank sizes for 
the ordinance.  
 

IX. DIRECTORS REPORT: 
 
X. COMMITTEE MEMBER’S COMENTS: 

C.Trammell- Not Present 
A.Gustafson- No Comment 
C.Jung-Jordan- Thank you all for coming, you have great ideas. I liked the discussion tonight.  
J.Sanders- Would like to see Director’s Report included in packet. 
R.Butte- No Comment 
J.Delgado- Could help reduce the amount of non-recyclable electronics (toxic chemicals) with 
Transient Voltage Surge Suppressor (TVSS). TVSS should be installed into all City buildings.   
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XI. ADJOURNMENT 
MOVED BY: Ryan Butte Motion to Adjourn. 

SECONDED BY: Juan Delgado 

VOTE ON MOTION Motion carried by unanimous vote. 

With no further business, meeting adjourned at 7:51 PM. 
 
APPROVED THIS ______ DAY OF _____________, 2019.  

 
 
         
  
______________________    ________________________ 
Charlie Dan       Courtney Trammell 
Recorder of Minutes      Committee Chair    
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EXECUTIVE SUMMARY

PROJECT OVERVIEW

The City of Kotzebue (Kotzebue) is the regional hub of Northwest Alaska

Arctic Circle on the Chukchi Sea.

waste through construction of a biomass

that are advantageous for development of such a project. Fundamentally, the city is located in an isolated

region, and would benefit from the ability to produce its own energy and reduce dependence on expensive

energy imports. Furthermore, Kotzebue owns several

and heating of citizens’ water supply,

plant and

biomass in the form of municipal solid waste (MSW)

The Alaska Energy Authority (AEA) sponsored this analysis into the viability of a

energy project in Kotzebue.

(DOWL) conducted the evaluation.

Kotzebue

Kotzebue Electric Association, including a 2.94 MW wind farm, solar thermal projects, and waste

capture, amongst other projects.

progressive government approach to locally produced energy.

Converting waste to energy

are over 100 MSW energy projects operat

per year and producing over 26 million megawatt

energy per year

Community

last several decades in response to the rise in basic energy costs, and as process technologies have advanced

to manage the mater

The State of

application

compliant with EPA’s Resourc

1 http://wteplants.com/

2 Colt, et al. “

Electric, Water, Sewer, Bulk Fuel, Solid Waste. ”
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logistical, technical

WASTE STREAM FEEDSTO

One of the primary goals of this study was to evaluate the
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and wood
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for a waste to energy

these estimates

consistent with the waste composition.
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system for its residents. The program has already

implementation of a

Wood pellets or briquettes are an additional supplementary biomass feedstock that can be purchased and

imported to Kotzebue to supplement waste

purchase pellets are significantly less expensive than fuel oil, and
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waste composition.

energy content of the material, as well as contaminants and other values

engineering
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throughout project lifespan, whereas a
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significantly increases capital cost, as noted in the project report. However, cost to import fuel must be borne

throughout project lifespan, whereas a biomass energy system

in the city’s waste stream. A prospective deep-water port

material costs (steel, concrete, and equipment)

FEASIBILITY STUDY

considerations, were evaluated in the feasibility study. Two (2)

potential operational scenarios were developed. One system envisions combustion of a combination of RDF
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EXECUTIVE SUMMARY

PROJECT OVERVIEW

The City of Kotzebue (Kotzebue) is the regional hub of Northwest Alaska

Arctic Circle on the Chukchi Sea.

waste through construction of a biomass

that are advantageous for development of such a project. Fundamentally, the city is located in an isolated

region, and would benefit from the ability to produce its own energy and reduce dependence on expensive

energy imports. Furthermore, Kotzebue owns several

and heating of citizens’ water supply,

plant and

biomass in the form of municipal solid waste (MSW)

The Alaska Energy Authority (AEA) sponsored this analysis into the viability of a

energy project in Kotzebue.

(DOWL) conducted the evaluation.

Kotzebue

Kotzebue Electric Association, including a 2.94 MW wind farm, solar thermal projects, and waste

capture, amongst other projects.

progressive government approach to locally produced energy.

Converting waste to energy

are over 100 MSW energy projects operat

per year and producing over 26 million megawatt

energy per year

Community

last several decades in response to the rise in basic energy costs, and as process technologies have advanced

to manage the mater

The State of

application

compliant with EPA’s Resourc

1 http://wteplants.com/

2 Colt, et al. “

Electric, Water, Sewer, Bulk Fuel, Solid Waste. ”
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re advantageous for development of such a project. Fundamentally, the city is located in an isolated

region, and would benefit from the ability to produce its own energy and reduce dependence on expensive

energy imports. Furthermore, Kotzebue owns several

and heating of citizens’ water supply,

and reduce the city’s

biomass in the form of municipal solid waste (MSW)

The Alaska Energy Authority (AEA) sponsored this analysis into the viability of a

energy project in Kotzebue.

(DOWL) conducted the evaluation.

has pioneered renewable energy projects in the past in conjunction with the local energy utility

Kotzebue Electric Association, including a 2.94 MW wind farm, solar thermal projects, and waste

capture, amongst other projects.

progressive government approach to locally produced energy.

Converting waste to energy

are over 100 MSW energy projects operat

per year and producing over 26 million megawatt

energy per year1. Versions of this technology have been in operation at large sca

Community-scale projects, such as those for remote towns

last several decades in response to the rise in basic energy costs, and as process technologies have advanced

to manage the material inputs and emission outputs associated with MSW.

The State of Alaska h

pplications. 90% of rural

compliant with EPA’s Resourc

http://wteplants.com/

Colt, et al. “Sustainable

Electric, Water, Sewer, Bulk Fuel, Solid Waste. ”
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EXECUTIVE SUMMARY

PROJECT OVERVIEW

The City of Kotzebue (Kotzebue) is the regional hub of Northwest Alaska

Arctic Circle on the Chukchi Sea. The city is currently reviewing an

waste through construction of a biomass

re advantageous for development of such a project. Fundamentally, the city is located in an isolated

region, and would benefit from the ability to produce its own energy and reduce dependence on expensive

energy imports. Furthermore, Kotzebue owns several

and heating of citizens’ water supply,

reduce the city’s high energy costs

biomass in the form of municipal solid waste (MSW)

The Alaska Energy Authority (AEA) sponsored this analysis into the viability of a
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(DOWL) conducted the evaluation.
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progressive government approach to locally produced energy.
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are over 100 MSW energy projects operat

per year and producing over 26 million megawatt

. Versions of this technology have been in operation at large sca

scale projects, such as those for remote towns

last several decades in response to the rise in basic energy costs, and as process technologies have advanced

ial inputs and emission outputs associated with MSW.

as unique intrinsic
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pay approximately

are often

villages, such as Kotzebue, have seemingly viable conditions for a waste to energy system, it is required that

logistical, technical

WASTE STREAM FEEDSTO

One of the primary goals of this study was to evaluate the

be used as feedstock to generate energy. This study focused primarily on waste

found that the energy content of

120,000 gallons of fuel oil per year. In just the wood

and wood

equivalent to over 62,000 gallons of fuel oil.

separated their garbage before dispos

capture 250 tons

cardboard,

for a waste to energy

these estimates

consistent with the waste composition.

separation of RDF materials. The

system for its residents. The program has already

implementation of a

Wood pellets or briquettes are an additional supplementary biomass feedstock that can be purchased and

imported to Kotzebue to supplement waste

purchase pellets are significantly less expensive than fuel oil, and

promoting
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commercial applications

including

identified as options

which can convert nearly the entire waste stream into energy

RDF combustion

operate in conjunction with a city recycling program.

and RDF Boiler scenarios, respective

electrical generation or combined heat and power

waste streams into valuable resources.
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are often barged or airlifted

villages, such as Kotzebue, have seemingly viable conditions for a waste to energy system, it is required that

logistical, technical, and organization issues are carefully evaluated to lay
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be used as feedstock to generate energy. This study focused primarily on waste

found that the energy content of

120,000 gallons of fuel oil per year. In just the wood

wood-based materials

equivalent to over 62,000 gallons of fuel oil.

separated their garbage before dispos

capture 250 tons per year of

cardboard, and wood) from the overall waste stream

for a waste to energy project.

these estimates prior to final engineering of a

consistent with the waste composition.

separation of RDF materials. The

system for its residents. The program has already

implementation of a more formalized

Wood pellets or briquettes are an additional supplementary biomass feedstock that can be purchased and

imported to Kotzebue to supplement waste

purchase pellets are significantly less expensive than fuel oil, and

promoting a more efficient and complete combustion
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waste streams into valuable resources.
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year of refuse derived fuels (

wood) from the overall waste stream

project. Laboratory analysis of the city

prior to final engineering of a
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system for its residents. The program has already
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purchase pellets are significantly less expensive than fuel oil, and

cient and complete combustion
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separated their garbage before disposal (i.e., in a

refuse derived fuels (

wood) from the overall waste stream
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City of Kotzebue recently implemented a waste
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purchase pellets are significantly less expensive than fuel oil, and

cient and complete combustion
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separation and/or recycling program in the city.
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purchase pellets are significantly less expensive than fuel oil, and
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These attributes, as well as other logistical

potential operational scenarios were developed. One system envisions combustion of a combination of RDF

briquettes and wood pellets to produce building heat at the public works campus; the se

gasifying all of Kotzebue’s MSW at an off

Conceptual designs of both biomass energy plant scenarios were created based on the evaluation, and

financial viability of the project

The evaluation

technologies are commercially available from multiple vendors

remote locations such as Ko

within a reasonable timeframe, while covering operating costs, employee wages, maintenance and materials,

and produce a small additional annual income for the city.

avoided fuel oil purchase

operator position, while the MSW Gasifier scenario

Boiler scenario is highly sensitive to project capital cost and throughput (i.e., RDF capture rate). It is likely

that improvements can be made to the conservative capital expense estimate, which includes a nearly

remote Arctic

be 50%, but could be improved to 60% + throu

While both scenarios require additional city planning and detailed engineering steps typical for projects o

this nature,

Public Works campus is an immediately implementable project contingent only on securing financing for the

project. The MSW Gasifier scenario is contin

an off-site location, likely a long

comparison make

Tetra Tech also r

scope of the study only allowed for empirical review of available information and estimation of Kotzebue’s

waste composition.

energy content of the material, as well as contaminants and other values

engineering

characterization of the feedstock source should be combined with test

technology to solidify burn characteristics, emission profile, and required equipment for combustion (pre

processing, ash handling, etc).

Kotzebue’s remote loca

significantly increases capital cost, as noted in the project report. However, cost to import fuel must be borne

throughout project lifespan, whereas a

in the city’s waste stream. A prospective deep

Blossom would likely reduce
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While both scenarios require additional city planning and detailed engineering steps typical for projects o
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ecommends laboratory analysis of representative samples of Kotzebue’s waste stream. The
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processing, ash handling, etc).
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These attributes, as well as other logistical considerations, were evaluated in the feasibility study. Two (2)
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construction cost factor increase, as well as the conservative capture rate of RDF (estimated to

be 50%, but could be improved to 60% + through source

While both scenarios require additional city planning and detailed engineering steps typical for projects o

Tetra Tech recommends pursuing either of the two scenarios. An RDF Boiler located on the

Public Works campus is an immediately implementable project contingent only on securing financing for the

project. The MSW Gasifier scenario is contingent on re
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scope of the study only allowed for empirical review of available information and estimation of Kotzebue’s
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1 INTRODUCTION

1.1 PROJECT OVERVIEW

The City of

miles above the Arctic Circle on the Chukchi Sea. Kotzebue

project partner DOWL HKM (DOWL) to review the feasib

assisted through funding from the Alaska Energy Authority (AEA).

Kotzebue

generation

project. Fundamentally

produce its own energy and reduce dependence on expensive energy imports. Further

several government buildings

which could absorb the energy produced by such a plan

combustible biomass in

1.2 STUDY AND

The City of Kotzebue project analysis and report is organized to address the five key aspects requested within

the project RFP. These are:

1. Paper and

2. Identification and Evaluation of Viable Technologies

3. Conceptual Design and ROM Cost Analysis

4. Permitting and Environmental Analysis

5. Economic and Financial Analysis

The report is formatted in such a way as to track the flow

waste-to-energy plant, starting with a review of MSW supply. The report finishes with a review of permitting

and environmental requirements and a financial analysis of the project.

The report contains the fol

An Executive Summary to summarize the findings of the study.

Section 1 includes this introduction to the project that provides the background and explains the scope and

purpose of this study.

Section 2 provides an assessment of the MSW (f

feedstock energy content and logistics associated with collecting and sorting MSW. This section also
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introduces the potential use of supplementary feedstocks (wood pellets/

for such feedstocks to be delivered for use at the project.

Section 3 reviews available technologies for conversion of MSW to thermal energy, and recommends two

potential technologies for this application. Based upon the needs of these tec

processing equipment sets were reviewed for use at the project site.

Section 4 reviews the current energy demand profiles of Kotzebue controlled facilities, and reviews potential

project sites in light of available infrastructur

identified and further evaluated.

Section 5 provides process descriptions and conceptual engineering design of two project scenarios found to

be technically viable for converting MSW to en

carried out to a standard 10% design completion for both scenarios.

Section 6 reviews permitting requirements for all aspects of the reviewed technologies. Environmental

concerns relating to air em

provided for various regulating agencies.

Section 7 includes an estimation of the capital and operational costs, energy savings and revenues for the

most likely facility ope

Section 8 discusses the final conclusions and recommendations of the study.
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2 BIOMASS FEEDSTOCK

Feedstock supply is the single most important aspect of a biomass energy project. Consis

underutilized energy sources are critical to a project’s operational and financial viability. In this task,

Tech has analyzed the

following sectio

terms of supply volume,

2.1 MUNICIPAL SOLID WAST

Municipal

Export of materials for disposal, or even recycling, is rarely cost

products end up

compliant with EPA’s Resource Conservation and Recovery Act (RCRA) standards

Below is the standard percentage composition of waste materials in the U.S., according to the Environmental

Protection Agency (EPA)

Figure

Source:

3 Colt, et al. “

Electric, Water, Sewer, Bulk Fuel, Solid Waste. ”

4 http://www.epa.gov/epawaste/nonhaz/municipal/index.htm
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Data concerning the composition of waste materials in Kotzebue was gathered through interviews with the

city’s Refuse Manager and empirical data regarding waste composition.

Kotzebue, with a population of 3,201 as of the 2010 US Census,

a relatively

approximately 1,625 tons of raw MSW are disposed in

classified as a ‘Class II’ landfill by RCRA and meets EPA operational guidelines.

Wastes are collected

campus, known as the Bailer b

of the refuse is compacted into approximately 1800 lb, 4 foot by 4 foot cubes to re

reduce waste dispersion in the landfill.

Figure

A breakdown of the distribution of materials (

Kotzebue’s waste was calculated based on

distribution

deviations from the norm are

content. C

shipping of consumer content to the city

of Kotzebue’s waste stream, specifically the divertible material (paper products and wood). Laboratory

analysis of the city waste stream is recommended prior to final engineering of a waste

ensure expected values are co

The resulting
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Table

Source:

2.2 REFUSE

Refuse derived

homogenous

RDF production and combustion systems

combustible materials. It is expected that an RDF system employed at Kotzebue will focus on wood

materials, specifically lumber, paper, and c

avoid contaminants, such as plastic, painted or stained wood, or other materials that may foul an RDF boiler

or produced unwanted air emissions from combustion.

RDF is often compressed in

characteristics

Section 4.

2.2.1 SOURCE SEPARATION

The easiest way to

to divert those products prior to entering the mass waste stream. Source
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of RDF material
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Total
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AC has the potential to provide up to 100 tons per year of primarily cardboard and pallets, and Maniilaq can
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there is the potential to capture 250 tons/year of ready RDF feedstock.
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employees separating various contaminants and recyclable materials from the waste stream.

relatively

Manual processing into

the Bailer building, with the discard m

2.2.4 RDF SUMMARY

A RDF-based biomass energy system in

desired cardboard

avoidance of contaminants in the RDF stream.

which leads to a certain

cardboard, paper and wood from the waste stream

capture rate is increased to 60%, that number jumps to

well-organized source

An RDF sorting system can also be combi

(tin, aluminum) and potentially glass form the Kotzebue waste s

acquisition of RDF material, combined with recycling of aluminum and tin, can equal a reduction of almost

30% of material going into Kotzebue’s landfill.

the landfill is nearly halved.

2.3 MSW ENERGY CONTENT

Energy content of the materials in Kotzebue’s waste stream was calculated based on generally

vales for the materials’ Btu content. A study of tested values for sorted MSW material Energy con

conducted by UCF

7
Reinhart, Debora.

http://www.msw.cecs.ucf.edu/Thermochemical%20Conversion.ppt
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small volumes of material being processed, a mechanized system does not make financial sense.

large rolling bins is the likely mode of RDF separation. It is assumed this will occur in

aterial continuing to be baled.

conservatively assumed to

the difficulties inherent with

Rather than sorting the contaminants out of the

into the energy plant, this methodology will separate

Total capture is 320 tons per year of material. If the

over 380 tons per year, a

with a recycling effort in the city, separating recyclable metals

(tin, aluminum) and potentially glass form the Kotzebue waste stream. Even assuming a capture rate of 50%

acquisition of RDF material, combined with recycling of aluminum and tin, can equal a reduction of almost

If all combustible materials are captured, the amount goi

Energy content of the materials in Kotzebue’s waste stream was calculated based on generally

vales for the materials’ Btu content. A study of tested values for sorted MSW material Energy con

Estimation of Energy Content in MSW. University of Central Florida. 2004.
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, this methodology will separate

Total capture is 320 tons per year of material. If the

r year, an achievable rate with a

with a recycling effort in the city, separating recyclable metals

Even assuming a capture rate of 50%

acquisition of RDF material, combined with recycling of aluminum and tin, can equal a reduction of almost

If all combustible materials are captured, the amount goi

Energy content of the materials in Kotzebue’s waste stream was calculated based on generally

vales for the materials’ Btu content. A study of tested values for sorted MSW material Energy con

. University of Central Florida. 2004.
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with a recycling effort in the city, separating recyclable metals
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Table

Source: University of Central Florida, Tetra Tech analysis

The theoretical limit energy content available from Kotzebue’s waste stream is 11,921 MM Btu per year.

paper, wood and cardboard (RDF) fraction of waste, if 100% captured and utilized, contained a maximum of

8,154 MM Btu per year.

Tetra Tech recommen

determine actual energetic value of the material, as well as contaminants and other values.

sample product can also help to indicate expected product capture rat

feedstock source should be combined with test

characteristics, emission profile, and required equipment for combustion (pre

2.4 CONSTRUCTION AND DEM

2.4.1 PRIMARY SOURCED

Pallets are a likely

collected by

source the pallets not collected for this purpose.

pallets for shipping instead of plastic pallets.

Constructi

waste derived from byproducts of the construction industry, such as

planks, and materials removed from buildings during remodeling or demolitions.

non-contamin

stains, preservatives, etc. or wood with plaster or other construction materials imbedded or stuck to the

Material

Cardboard

Food Waste

Paper

Plastics

Metal

Wood

Glass

Textiles

Rubber

Leather

Garden Trimmings

Other

Total

Paper, Cardboard & Wood Fraction

KOTZEBUE BIOMASS

Table 2-2: Kotzebue Municipal Solid Waste (MSW) Energy Content

Source: University of Central Florida, Tetra Tech analysis

The theoretical limit energy content available from Kotzebue’s waste stream is 11,921 MM Btu per year.

paper, wood and cardboard (RDF) fraction of waste, if 100% captured and utilized, contained a maximum of

8,154 MM Btu per year.

Tetra Tech recommen

determine actual energetic value of the material, as well as contaminants and other values.

sample product can also help to indicate expected product capture rat

feedstock source should be combined with test

characteristics, emission profile, and required equipment for combustion (pre

CONSTRUCTION AND DEM

PRIMARY SOURCED

Pallets are a likely additional resource an RDF boiler system.

collected by city residents

source the pallets not collected for this purpose.

pallets for shipping instead of plastic pallets.

Construction and demolition wastes

waste derived from byproducts of the construction industry, such as

planks, and materials removed from buildings during remodeling or demolitions.

contaminated wood products, and does not include wood with coatings or treatments, such as paints or

stains, preservatives, etc. or wood with plaster or other construction materials imbedded or stuck to the

Material

Cardboard

Food Waste

Paper

Plastics

Metal

Wood

Textiles

Rubber

Leather

Garden Trimmings

Other

Paper, Cardboard & Wood Fraction

KOTZEBUE BIOMASS FEASIBILITY STUDY

: Kotzebue Municipal Solid Waste (MSW) Energy Content

Source: University of Central Florida, Tetra Tech analysis

The theoretical limit energy content available from Kotzebue’s waste stream is 11,921 MM Btu per year.

paper, wood and cardboard (RDF) fraction of waste, if 100% captured and utilized, contained a maximum of

8,154 MM Btu per year.

Tetra Tech recommends laboratory analysis of representative samples of the combustible material to

determine actual energetic value of the material, as well as contaminants and other values.

sample product can also help to indicate expected product capture rat

feedstock source should be combined with test

characteristics, emission profile, and required equipment for combustion (pre

CONSTRUCTION AND DEM
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additional resource an RDF boiler system.

city residents to be burned in home fireplaces

source the pallets not collected for this purpose.

pallets for shipping instead of plastic pallets.

on and demolition wastes are also considered

waste derived from byproducts of the construction industry, such as

planks, and materials removed from buildings during remodeling or demolitions.

ated wood products, and does not include wood with coatings or treatments, such as paints or

stains, preservatives, etc. or wood with plaster or other construction materials imbedded or stuck to the

Paper, Cardboard & Wood Fraction
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: Kotzebue Municipal Solid Waste (MSW) Energy Content

Source: University of Central Florida, Tetra Tech analysis

The theoretical limit energy content available from Kotzebue’s waste stream is 11,921 MM Btu per year.

paper, wood and cardboard (RDF) fraction of waste, if 100% captured and utilized, contained a maximum of

ds laboratory analysis of representative samples of the combustible material to

determine actual energetic value of the material, as well as contaminants and other values.

sample product can also help to indicate expected product capture rat

feedstock source should be combined with test-burns in the selected conversion technology to solidify burn

characteristics, emission profile, and required equipment for combustion (pre

CONSTRUCTION AND DEMOLITION WASTE (C&D)

additional resource an RDF boiler system.

to be burned in home fireplaces

source the pallets not collected for this purpose.

pallets for shipping instead of plastic pallets.

are also considered

waste derived from byproducts of the construction industry, such as

planks, and materials removed from buildings during remodeling or demolitions.

ated wood products, and does not include wood with coatings or treatments, such as paints or

stains, preservatives, etc. or wood with plaster or other construction materials imbedded or stuck to the

Heat Value

(Btu/lb dry weight)

Paper, Cardboard & Wood Fraction

FEASIBILITY STUDY

: Kotzebue Municipal Solid Waste (MSW) Energy Content

Source: University of Central Florida, Tetra Tech analysis

The theoretical limit energy content available from Kotzebue’s waste stream is 11,921 MM Btu per year.

paper, wood and cardboard (RDF) fraction of waste, if 100% captured and utilized, contained a maximum of

ds laboratory analysis of representative samples of the combustible material to

determine actual energetic value of the material, as well as contaminants and other values.

sample product can also help to indicate expected product capture rat

burns in the selected conversion technology to solidify burn

characteristics, emission profile, and required equipment for combustion (pre

OLITION WASTE (C&D)

additional resource an RDF boiler system. A portion of the used pallet supply in Kotzebue is

to be burned in home fireplaces. It is expected that the

source the pallets not collected for this purpose. The total supply can be increased by requesting wood

are also considered as additional

waste derived from byproducts of the construction industry, such as

planks, and materials removed from buildings during remodeling or demolitions.

ated wood products, and does not include wood with coatings or treatments, such as paints or

stains, preservatives, etc. or wood with plaster or other construction materials imbedded or stuck to the

Heat Value

(Btu/lb dry weight)

Heat Value

(Btu/day)

7,000 11,072,705

2,000

7,200

14,000 14,658,230

-

8,000

-

7,500

10,000

7,500

2,800

-

32,661,000

22,339,000

: Kotzebue Municipal Solid Waste (MSW) Energy Content

The theoretical limit energy content available from Kotzebue’s waste stream is 11,921 MM Btu per year.

paper, wood and cardboard (RDF) fraction of waste, if 100% captured and utilized, contained a maximum of

ds laboratory analysis of representative samples of the combustible material to

determine actual energetic value of the material, as well as contaminants and other values.

sample product can also help to indicate expected product capture rate. Laboratory characterization of the

burns in the selected conversion technology to solidify burn

characteristics, emission profile, and required equipment for combustion (pre

OLITION WASTE (C&D)

A portion of the used pallet supply in Kotzebue is

It is expected that the

The total supply can be increased by requesting wood

as additional feedsto

waste derived from byproducts of the construction industry, such as warped

planks, and materials removed from buildings during remodeling or demolitions.

ated wood products, and does not include wood with coatings or treatments, such as paints or

stains, preservatives, etc. or wood with plaster or other construction materials imbedded or stuck to the

Heat Value

(Btu/day) (MM Btu /year)

11,072,705

993,699

8,488,045

14,658,230

-

2,778,082

-

1,662,842

2,463,470

1,616,652

-

-

32,661,000

22,339,000

The theoretical limit energy content available from Kotzebue’s waste stream is 11,921 MM Btu per year.

paper, wood and cardboard (RDF) fraction of waste, if 100% captured and utilized, contained a maximum of

ds laboratory analysis of representative samples of the combustible material to

determine actual energetic value of the material, as well as contaminants and other values.

e. Laboratory characterization of the

burns in the selected conversion technology to solidify burn

characteristics, emission profile, and required equipment for combustion (pre-processing, ash handling, etc).

A portion of the used pallet supply in Kotzebue is

It is expected that the biomass energy plant will

The total supply can be increased by requesting wood

feedstock. This category involves wood

warped or otherwise unusable wood

planks, and materials removed from buildings during remodeling or demolitions. This category only refers to

ated wood products, and does not include wood with coatings or treatments, such as paints or

stains, preservatives, etc. or wood with plaster or other construction materials imbedded or stuck to the

Heat Value

(MM Btu /year)

4,041.5

362.7

3,098.1

5,350.3

-

1,014.0

-

606.9

899.2

590.1

-

-

11,921

8,154
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The theoretical limit energy content available from Kotzebue’s waste stream is 11,921 MM Btu per year.

paper, wood and cardboard (RDF) fraction of waste, if 100% captured and utilized, contained a maximum of

ds laboratory analysis of representative samples of the combustible material to

determine actual energetic value of the material, as well as contaminants and other values. Collection of

e. Laboratory characterization of the

burns in the selected conversion technology to solidify burn

processing, ash handling, etc).

A portion of the used pallet supply in Kotzebue is

biomass energy plant will

The total supply can be increased by requesting wood

This category involves wood

or otherwise unusable wood

This category only refers to

ated wood products, and does not include wood with coatings or treatments, such as paints or

stains, preservatives, etc. or wood with plaster or other construction materials imbedded or stuck to the
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The theoretical limit energy content available from Kotzebue’s waste stream is 11,921 MM Btu per year. The

paper, wood and cardboard (RDF) fraction of waste, if 100% captured and utilized, contained a maximum of

ds laboratory analysis of representative samples of the combustible material to

Collection of

e. Laboratory characterization of the

burns in the selected conversion technology to solidify burn

processing, ash handling, etc).

A portion of the used pallet supply in Kotzebue is

biomass energy plant will

The total supply can be increased by requesting wood

This category involves wood

or otherwise unusable wood

This category only refers to

ated wood products, and does not include wood with coatings or treatments, such as paints or

stains, preservatives, etc. or wood with plaster or other construction materials imbedded or stuck to the
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wood. Nails, staples, and other inert metals are safe fo

removed with the bottom ash at the end of the combustion cycle.

2.4.2 LANDFILL ‘MINING’

It is expected that landfill mining will be limited to choice picking of uncontaminated wood and cardboard

from the city landfil

loss; it does not produce an equivalent amount of energy as that required for the harvesting process.

practice may also conflict with several state waste co

2.5 ALTERNATIVE

The project scope also called for evaluation of alternative feedstock sources.

alternative feedstock source for the proposed biomass energy system; wood pellets / briquettes i

into Kotzebue from elsewhere in Alaska or from abroad.

wood harvests or mill operations are a rapidly growing heating fuel source, with over 14 million tons

produced worldwide as of 2010.

been found to carry significant life

Superior Pellet Fuels of Fairbanks is the only Alaskan producer of volume, but Canada and the lower 48 are

producing significant volumes available for export to Kotzebue.

delivered ton.

Pellets as a supplementary

high cardboard

purchased pellets can be used to increase the output of a system limited

better matching the demand needs of the end user of the produced energy.

difference between pellets and briquettes

Pellets are also

would cost

only $21.50, less than half the price of heating fuel.

briquettes, in addition to the environmental benefits of the biomass fuel.

KOTZEBUE BIOMASS

Nails, staples, and other inert metals are safe fo

removed with the bottom ash at the end of the combustion cycle.

LANDFILL ‘MINING’

It is expected that landfill mining will be limited to choice picking of uncontaminated wood and cardboard

from the city landfill. Transport of entire bales for deconstruction and harvesting of ‘feedstock’ is likely a net

loss; it does not produce an equivalent amount of energy as that required for the harvesting process.

practice may also conflict with several state waste co

ALTERNATIVE

The project scope also called for evaluation of alternative feedstock sources.

alternative feedstock source for the proposed biomass energy system; wood pellets / briquettes i

into Kotzebue from elsewhere in Alaska or from abroad.

wood harvests or mill operations are a rapidly growing heating fuel source, with over 14 million tons

produced worldwide as of 2010.

been found to carry significant life

Superior Pellet Fuels of Fairbanks is the only Alaskan producer of volume, but Canada and the lower 48 are

producing significant volumes available for export to Kotzebue.

delivered ton.

Pellets as a supplementary

high cardboard-content material improves combustion characteristics

purchased pellets can be used to increase the output of a system limited

better matching the demand needs of the end user of the produced energy.

difference between pellets and briquettes

Pellets are also much more cost

would cost $45.00 for 1 MM Btu of heating value.

only $21.50, less than half the price of heating fuel.

briquettes, in addition to the environmental benefits of the biomass fuel.

KOTZEBUE BIOMASS FEASIBILITY STUDY

Nails, staples, and other inert metals are safe fo

removed with the bottom ash at the end of the combustion cycle.

LANDFILL ‘MINING’

It is expected that landfill mining will be limited to choice picking of uncontaminated wood and cardboard

Transport of entire bales for deconstruction and harvesting of ‘feedstock’ is likely a net

loss; it does not produce an equivalent amount of energy as that required for the harvesting process.

practice may also conflict with several state waste co

FEEDSTOCK SOURCES

The project scope also called for evaluation of alternative feedstock sources.

alternative feedstock source for the proposed biomass energy system; wood pellets / briquettes i

into Kotzebue from elsewhere in Alaska or from abroad.

wood harvests or mill operations are a rapidly growing heating fuel source, with over 14 million tons

produced worldwide as of 2010. If prod

been found to carry significant life-cycle emissions and other environmental benefits to fossil fuel use.

Superior Pellet Fuels of Fairbanks is the only Alaskan producer of volume, but Canada and the lower 48 are

producing significant volumes available for export to Kotzebue.

Pellets as a supplementary fuel carry several benefits.

content material improves combustion characteristics

purchased pellets can be used to increase the output of a system limited

better matching the demand needs of the end user of the produced energy.

difference between pellets and briquettes

more cost-effective than heating fuel.

for 1 MM Btu of heating value.

only $21.50, less than half the price of heating fuel.

briquettes, in addition to the environmental benefits of the biomass fuel.

FEASIBILITY STUDY

Nails, staples, and other inert metals are safe fo

removed with the bottom ash at the end of the combustion cycle.

It is expected that landfill mining will be limited to choice picking of uncontaminated wood and cardboard

Transport of entire bales for deconstruction and harvesting of ‘feedstock’ is likely a net

loss; it does not produce an equivalent amount of energy as that required for the harvesting process.

practice may also conflict with several state waste co

FEEDSTOCK SOURCES

The project scope also called for evaluation of alternative feedstock sources.

alternative feedstock source for the proposed biomass energy system; wood pellets / briquettes i

into Kotzebue from elsewhere in Alaska or from abroad.

wood harvests or mill operations are a rapidly growing heating fuel source, with over 14 million tons

If produced from timber industry byproducts, pellets and briquettes have

cycle emissions and other environmental benefits to fossil fuel use.

Superior Pellet Fuels of Fairbanks is the only Alaskan producer of volume, but Canada and the lower 48 are

producing significant volumes available for export to Kotzebue.

fuel carry several benefits.

content material improves combustion characteristics

purchased pellets can be used to increase the output of a system limited

better matching the demand needs of the end user of the produced energy.

difference between pellets and briquettes; either would be satisfactory additions to an RDF boiler.

effective than heating fuel.

for 1 MM Btu of heating value.

only $21.50, less than half the price of heating fuel.

briquettes, in addition to the environmental benefits of the biomass fuel.

FEASIBILITY STUDY

Nails, staples, and other inert metals are safe for use i

removed with the bottom ash at the end of the combustion cycle.

It is expected that landfill mining will be limited to choice picking of uncontaminated wood and cardboard

Transport of entire bales for deconstruction and harvesting of ‘feedstock’ is likely a net

loss; it does not produce an equivalent amount of energy as that required for the harvesting process.

practice may also conflict with several state waste control regulations.

The project scope also called for evaluation of alternative feedstock sources.

alternative feedstock source for the proposed biomass energy system; wood pellets / briquettes i

into Kotzebue from elsewhere in Alaska or from abroad. Pellets and briquettes produced as byproducts from

wood harvests or mill operations are a rapidly growing heating fuel source, with over 14 million tons

uced from timber industry byproducts, pellets and briquettes have

cycle emissions and other environmental benefits to fossil fuel use.

Superior Pellet Fuels of Fairbanks is the only Alaskan producer of volume, but Canada and the lower 48 are

producing significant volumes available for export to Kotzebue.

fuel carry several benefits. For one, v

content material improves combustion characteristics

purchased pellets can be used to increase the output of a system limited

better matching the demand needs of the end user of the produced energy.

either would be satisfactory additions to an RDF boiler.

effective than heating fuel. At

That same 1 MM Btu of heating value

only $21.50, less than half the price of heating fuel. It therefore makes financial sense to purchase pellets or

briquettes, in addition to the environmental benefits of the biomass fuel.

r use in an RDF combustion system and

removed with the bottom ash at the end of the combustion cycle.

It is expected that landfill mining will be limited to choice picking of uncontaminated wood and cardboard

Transport of entire bales for deconstruction and harvesting of ‘feedstock’ is likely a net

loss; it does not produce an equivalent amount of energy as that required for the harvesting process.

ntrol regulations.

The project scope also called for evaluation of alternative feedstock sources.

alternative feedstock source for the proposed biomass energy system; wood pellets / briquettes i

Pellets and briquettes produced as byproducts from

wood harvests or mill operations are a rapidly growing heating fuel source, with over 14 million tons

uced from timber industry byproducts, pellets and briquettes have

cycle emissions and other environmental benefits to fossil fuel use.

Superior Pellet Fuels of Fairbanks is the only Alaskan producer of volume, but Canada and the lower 48 are

producing significant volumes available for export to Kotzebue. Prices are quoted

For one, vendors have

content material improves combustion characteristics in their RDF boilers

purchased pellets can be used to increase the output of a system limited

better matching the demand needs of the end user of the produced energy.

either would be satisfactory additions to an RDF boiler.

At current heating fuel prices of

That same 1 MM Btu of heating value

therefore makes financial sense to purchase pellets or

briquettes, in addition to the environmental benefits of the biomass fuel.

n an RDF combustion system and

It is expected that landfill mining will be limited to choice picking of uncontaminated wood and cardboard

Transport of entire bales for deconstruction and harvesting of ‘feedstock’ is likely a net

loss; it does not produce an equivalent amount of energy as that required for the harvesting process.

The project scope also called for evaluation of alternative feedstock sources. Tetra Tech found only one

alternative feedstock source for the proposed biomass energy system; wood pellets / briquettes i

Pellets and briquettes produced as byproducts from

wood harvests or mill operations are a rapidly growing heating fuel source, with over 14 million tons

uced from timber industry byproducts, pellets and briquettes have

cycle emissions and other environmental benefits to fossil fuel use.

Superior Pellet Fuels of Fairbanks is the only Alaskan producer of volume, but Canada and the lower 48 are

quoted in the range of $300 per

have noted that blending wood to a

in their RDF boilers

purchased pellets can be used to increase the output of a system limited by locally-available feedstocks,

better matching the demand needs of the end user of the produced energy. Particle size is the major

either would be satisfactory additions to an RDF boiler.

current heating fuel prices of

That same 1 MM Btu of heating value in pellet would cost

therefore makes financial sense to purchase pellets or

December 2012
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loss; it does not produce an equivalent amount of energy as that required for the harvesting process.

Tetra Tech found only one
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Pellets and briquettes produced as byproducts from
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uced from timber industry byproducts, pellets and briquettes have

cycle emissions and other environmental benefits to fossil fuel use.

Superior Pellet Fuels of Fairbanks is the only Alaskan producer of volume, but Canada and the lower 48 are

in the range of $300 per

that blending wood to a

in their RDF boilers. As well,

available feedstocks,

Particle size is the major

either would be satisfactory additions to an RDF boiler.

current heating fuel prices of $6.04/gallon,

in pellet would cost

therefore makes financial sense to purchase pellets or
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will be
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Transport of entire bales for deconstruction and harvesting of ‘feedstock’ is likely a net

loss; it does not produce an equivalent amount of energy as that required for the harvesting process. The

Tetra Tech found only one such
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uced from timber industry byproducts, pellets and briquettes have

Superior Pellet Fuels of Fairbanks is the only Alaskan producer of volume, but Canada and the lower 48 are

in the range of $300 per

that blending wood to a

As well,

available feedstocks,

Particle size is the major

$6.04/gallon, it

in pellet would cost
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3 TECHNOLOGY EVALUATIO

Tetra Tech reviewed major

project conditions thus far determined.

for a biomass

3.1 ENERGY GENERATION TE

The options evaluat

MSW and gasification systems for bulk unsorted MSW. E

determine which technology platform can most cost

to implement considering the site operations and location,

conditions,

experience with com

vendor, as vendors may include specific proprietary improvements, modifications, and interpretations to

each given technology.

Figure 3-1

conversion pathways of combustion and gasification

Kotzebue than pyrolysis or biochemical conversion pathways

Figure

Source: NREL
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project conditions thus far determined.

biomass energy plant

ENERGY GENERATION TE

The options evaluated included s

MSW and gasification systems for bulk unsorted MSW. E

determine which technology platform can most cost

to implement considering the site operations and location,

conditions, and is commercially available for full scale operation. Evaluations are based on previous

experience with comparable projects. Ultimate selection of technology may depend on the preferred

vendor, as vendors may include specific proprietary improvements, modifications, and interpretations to

each given technology.

1 illustrates the various pathways to

conversion pathways of combustion and gasification

Kotzebue than pyrolysis or biochemical conversion pathways

Figure 3-1: Waste

Source: NREL
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TECHNOLOGY EVALUATIO

Tetra Tech reviewed major biomass energy generation

project conditions thus far determined.

plant in Kotzebue

ENERGY GENERATION TECHNOLOGIES

ed included standard combustion systems for the paper, cardboard and wood fraction of

MSW and gasification systems for bulk unsorted MSW. E

determine which technology platform can most cost

to implement considering the site operations and location,

and is commercially available for full scale operation. Evaluations are based on previous

parable projects. Ultimate selection of technology may depend on the preferred

vendor, as vendors may include specific proprietary improvements, modifications, and interpretations to

each given technology.

illustrates the various pathways to

conversion pathways of combustion and gasification

Kotzebue than pyrolysis or biochemical conversion pathways

Waste-to-Energy Conversion Pathways

FEASIBILITY STUDY

TECHNOLOGY EVALUATION

biomass energy generation

project conditions thus far determined. The following section identifies the most likely process technology

in Kotzebue.

CHNOLOGIES

tandard combustion systems for the paper, cardboard and wood fraction of

MSW and gasification systems for bulk unsorted MSW. E

determine which technology platform can most cost

to implement considering the site operations and location,

and is commercially available for full scale operation. Evaluations are based on previous

parable projects. Ultimate selection of technology may depend on the preferred

vendor, as vendors may include specific proprietary improvements, modifications, and interpretations to

illustrates the various pathways to produce energy from wastes. This project will focus on thermal

conversion pathways of combustion and gasification

Kotzebue than pyrolysis or biochemical conversion pathways

Energy Conversion Pathways

FEASIBILITY STUDY

biomass energy generation technology

The following section identifies the most likely process technology

CHNOLOGIES

tandard combustion systems for the paper, cardboard and wood fraction of

MSW and gasification systems for bulk unsorted MSW. Each of these technologies was evaluated to

determine which technology platform can most cost-effectively utilize the available fu

to implement considering the site operations and location, has a history of success under similar operating

and is commercially available for full scale operation. Evaluations are based on previous

parable projects. Ultimate selection of technology may depend on the preferred

vendor, as vendors may include specific proprietary improvements, modifications, and interpretations to
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3.1.1 COMBUSTION

Combustion can be defined as the burning of fuel to produce power and heat. The combustion process is

highly developed commercially and is available in n

throughout the world for power generation and heating.

easy to use, and systems using this process have evolved to be robust and long

Combustion occurs with oxygen in slight stoichiometric excess to rapidly complete the thermal oxidation

reaction.

dioxide (CO

pollutants and particulates.

prefer to select and design specific Air Pollution Control

pollution and particulate

Combustion is a highly exothermic (net heat output) process; therefore

recovery in many applications. It is critical to maintain correct airflow and exposure of

complete, clean, and efficient combustion. This is done by a combination of methods, including rotating kilns,

fluidized bed reactors, and traveling grates. All of the systems work in conjunction with any number of

controlled air flo

Stoker boilers are most commonly used in existing industrial operations due to their ease of use and

maintenance. The stoker boiler process simply involves traditional combus

enriched environment, with the thermal energy generated from the combustion used to generate steam.

The system is robust and

Boilers may either produce steam or hot water for use as a workin

as steam boilers or hydronic boilers. The working fluid is used as a medium to transport thermal energy

produced by the boiler to the desired user. Steam is a more efficient medium for heat transfer, however it

requires a greater rate of thermal input from the feedstock than hydronic boilers. Steam boilers are generally

used for industrial applications, while hydronic boilers are more than sufficient to provide building heat.

Hydronic b

psi.

3.1.2 GASIFICATION

Gasifier boilers increase efficiency as compared to stoker boilers by separating the combustion process into 2

phases. In these

in an oxygen starved pre

or used as a fuel in an attached combustion device.

process.

KOTZEBUE BIOMASS

COMBUSTION
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Boilers may either produce steam or hot water for use as a workin

as steam boilers or hydronic boilers. The working fluid is used as a medium to transport thermal energy
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enriched environment, with the thermal energy generated from the combustion used to generate steam.
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Boilers may either produce steam or hot water for use as a workin

as steam boilers or hydronic boilers. The working fluid is used as a medium to transport thermal energy

produced by the boiler to the desired user. Steam is a more efficient medium for heat transfer, however it

quires a greater rate of thermal input from the feedstock than hydronic boilers. Steam boilers are generally

used for industrial applications, while hydronic boilers are more than sufficient to provide building heat.
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enriched environment, with the thermal energy generated from the combustion used to generate steam.
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Boilers may either produce steam or hot water for use as a workin

as steam boilers or hydronic boilers. The working fluid is used as a medium to transport thermal energy

produced by the boiler to the desired user. Steam is a more efficient medium for heat transfer, however it

quires a greater rate of thermal input from the feedstock than hydronic boilers. Steam boilers are generally

used for industrial applications, while hydronic boilers are more than sufficient to provide building heat.

recommended of Kotzebue have a working fluid operating at approximately 230

boilers increase efficiency as compared to stoker boilers by separating the combustion process into 2

synthesis gas fuel’ (syngas), also called ‘producer gas’

burn chamber. The syngas is immediately burned in a second combustion chamber

or used as a fuel in an attached combustion device.
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This second destruction stage results in

environmental and energy performance.

source from a solid to a gas in the stage 1 primary chamber.

at higher tempera

increases the maximum operational efficiency of any system according to

These higher temperatures and pressures also allow for easier re

NOX), and trace contaminants such as mercury, arsenic, selenium, cadmium, etc.

improvements provided by increased temperatures also allow for the environmentally responsible use of

other MSW comb

Gasifier systems offer the benefit of being able to accommodate a wide range of feedstocks, thus limiting the

need for preprocessing and sorting of the MSW feedstock in question. This added

improve overall system efficiency by: decreasing the man

reducing the need for pre

and increasing

accommodated by this

tires, fish and animal remains, waste wood, and others. Inert material

mixed in with MSW can more easily be separated from the ash after the reaction is complete and later

recycled (if desired).

8 National Renewable Energy Laborat

http://www.netl.doe.gov/technologies/coalpower/gasification/gasifipedia/7
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Figure 3-2: Advanced Combustion 2
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need for preprocessing and sorting of the MSW feedstock in question. This added

improve overall system efficiency by: decreasing the man

reducing the need for pre-processing of waste material, increasing the system’s energy generation potential,

reliability by diversifying the project feedstock portfolio. Feedstocks that can be

accommodated by this technology include:
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mixed in with MSW can more easily be separated from the ash after the reaction is complete and later
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This second destruction stage results in a higher

environmental and energy performance. The key to this improved performance is the conversion of the fuel

source from a solid to a gas in the stage 1 primary chamber.
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increases the maximum operational efficiency of any system according to

These higher temperatures and pressures also allow for easier re

), and trace contaminants such as mercury, arsenic, selenium, cadmium, etc.

improvements provided by increased temperatures also allow for the environmentally responsible use of

ustibles such as non-recyclable plastics within the fuel source.
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improve overall system efficiency by: decreasing the man

processing of waste material, increasing the system’s energy generation potential,

reliability by diversifying the project feedstock portfolio. Feedstocks that can be

technology include: untreated/unsorted MSW, construction and demolition waste,

tires, fish and animal remains, waste wood, and others. Inert material

mixed in with MSW can more easily be separated from the ash after the reaction is complete and later
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higher efficiency of

The key to this improved performance is the conversion of the fuel

source from a solid to a gas in the stage 1 primary chamber. This is because gaseous fuels can be combusted

tures and pressures than solid fuel. Combustion at higher temperatures and pressures

increases the maximum operational efficiency of any system according to

These higher temperatures and pressures also allow for easier re

), and trace contaminants such as mercury, arsenic, selenium, cadmium, etc.

improvements provided by increased temperatures also allow for the environmentally responsible use of

recyclable plastics within the fuel source.
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improve overall system efficiency by: decreasing the man-hours needed to separate wastes, significantly

processing of waste material, increasing the system’s energy generation potential,
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Stage Process Description

efficiency of conversion

The key to this improved performance is the conversion of the fuel

This is because gaseous fuels can be combusted

tures and pressures than solid fuel. Combustion at higher temperatures and pressures

increases the maximum operational efficiency of any system according to Carnot’s rule of thermodynamics.

These higher temperatures and pressures also allow for easier removal of sulfur and nitrous oxides (SO

), and trace contaminants such as mercury, arsenic, selenium, cadmium, etc.

improvements provided by increased temperatures also allow for the environmentally responsible use of

recyclable plastics within the fuel source.
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need for preprocessing and sorting of the MSW feedstock in question. This added

hours needed to separate wastes, significantly

processing of waste material, increasing the system’s energy generation potential,

reliability by diversifying the project feedstock portfolio. Feedstocks that can be

untreated/unsorted MSW, construction and demolition waste,

tires, fish and animal remains, waste wood, and others. Inert materials such as glass and metals that may be

mixed in with MSW can more easily be separated from the ash after the reaction is complete and later

Advantages of Gasification.
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mixed in with MSW can more easily be separated from the ash after the reaction is complete and later
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Gasifiers are offered in one of two feedstock delivery configurations, batch or continuous.

systems operate by loading large quantities of feedstock into the primary reaction chamber, where the

feedstock is heated in a starved oxygen environment to generate syngas.

continue to completion,

continuously fed systems introduce feedstock to the gasifier at a constant rate, and are shut down only to

perform maintenance.

Previous gasification applications installed in

the batch variety, due to these systems relative ease of operation and lessor infrastructure requirements. For

the proposed systems involving energy production as well as waste destruction, a c

recommended.

per day), are unable to provide a steady source of thermal energy for heat recovery activities. Furthermore,

the need to const

which initiates the primary reaction.

batch system would be nearly equal to the fuel oil dis

will come at a higher initial price, but will solve the issues presented by collecting heat from a batch system.

This system is expected to require only 2.5 gallons of fuel oil per hour to supplement the

Waste oils can be used for this requirement.

3.2 ELECTRICITY PRODUCTI

Biomass-fired stoker boilers and gasifiers can be coupled with turbines to produce electricity.

water is heated to

pressure in a multistage turbine

either condensed or, more often in biomass

pressure stream or hot water

is well understood and steam turbines enjoy the benefit of a relatively long lifespan.

However, it is the working experience of Tetra Te

electricity production via CHP or direct electricity production is not financially feasible for projects of th

scale available in Kotzebue

up boiler costs and operational expenditures.

based on TPD feedstock input is shown in the Figure below. For reference, all Kotzebue MSW (both

combustibles and non
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generate high pressure steam by the
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is well understood and steam turbines enjoy the benefit of a relatively long lifespan.

However, it is the working experience of Tetra Te

electricity production via CHP or direct electricity production is not financially feasible for projects of th

available in Kotzebue. As well, p

up boiler costs and operational expenditures.

based on TPD feedstock input is shown in the Figure below. For reference, all Kotzebue MSW (both

combustibles) totals approximately 3.5 TPD.
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Gasifiers are offered in one of two feedstock delivery configurations, batch or continuous.

systems operate by loading large quantities of feedstock into the primary reaction chamber, where the

feedstock is heated in a starved oxygen environment to generate syngas.

the system is shut down to remove ash before re

continuously fed systems introduce feedstock to the gasifier at a constant rate, and are shut down only to

Previous gasification applications installed in Alaska (Barrow, Egegik, Skagway) have been almost entirely of

the batch variety, due to these systems relative ease of operation and lessor infrastructure requirements. For

the proposed systems involving energy production as well as waste destruction, a c

A drawbacks of batch systems is that, due to their long periods of down

per day), are unable to provide a steady source of thermal energy for heat recovery activities. Furthermore,

start the batch system from a cooled stage greatly increases the need for fuel oil

which initiates the primary reaction. Information for the vendors

batch system would be nearly equal to the fuel oil dis

will come at a higher initial price, but will solve the issues presented by collecting heat from a batch system.

This system is expected to require only 2.5 gallons of fuel oil per hour to supplement the

Waste oils can be used for this requirement.
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systems operate by loading large quantities of feedstock into the primary reaction chamber, where the

This primary reaction is allowed to

the system is shut down to remove ash before re-loading. Conversely,

continuously fed systems introduce feedstock to the gasifier at a constant rate, and are shut down only to
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the batch variety, due to these systems relative ease of operation and lessor infrastructure requirements. For
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Gasifiers are offered in one of two feedstock delivery configurations, batch or continuous. Batch gasification

systems operate by loading large quantities of feedstock into the primary reaction chamber, where the

This primary reaction is allowed to

loading. Conversely,

continuously fed systems introduce feedstock to the gasifier at a constant rate, and are shut down only to

Alaska (Barrow, Egegik, Skagway) have been almost entirely of

the batch variety, due to these systems relative ease of operation and lessor infrastructure requirements. For

ontinuous-feed system is

A drawbacks of batch systems is that, due to their long periods of down-time (10-12 hours

per day), are unable to provide a steady source of thermal energy for heat recovery activities. Furthermore,

start the batch system from a cooled stage greatly increases the need for fuel oil

indicated that fuel oil requirements for a

placed by gasifying MSW. A continuously fed system

will come at a higher initial price, but will solve the issues presented by collecting heat from a batch system.

This system is expected to require only 2.5 gallons of fuel oil per hour to supplement the MSW feedstock.
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boiler. The pressurized steam is expanded to lower

turbine and generator. The steam is

based combined heat and power (CHP) installations, sent as low
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of preferred technology vendors
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m production, driving
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based on TPD feedstock input is shown in the Figure below. For reference, all Kotzebue MSW (both
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Batch gasification

systems operate by loading large quantities of feedstock into the primary reaction chamber, where the

This primary reaction is allowed to

loading. Conversely,

continuously fed systems introduce feedstock to the gasifier at a constant rate, and are shut down only to

Alaska (Barrow, Egegik, Skagway) have been almost entirely of

the batch variety, due to these systems relative ease of operation and lessor infrastructure requirements. For

feed system is

12 hours

per day), are unable to provide a steady source of thermal energy for heat recovery activities. Furthermore,

start the batch system from a cooled stage greatly increases the need for fuel oil

indicated that fuel oil requirements for a

placed by gasifying MSW. A continuously fed system

will come at a higher initial price, but will solve the issues presented by collecting heat from a batch system.

MSW feedstock.

In this process,

boiler. The pressurized steam is expanded to lower

. The steam is then

ent as low

Steam turbine technology

of preferred technology vendors that

electricity production via CHP or direct electricity production is not financially feasible for projects of the

m production, driving

A generalized decision chart for waste to energy systems

based on TPD feedstock input is shown in the Figure below. For reference, all Kotzebue MSW (both
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Figure

Source: Eco Waste Solutions

Additionally, a

analysis assumed best

source of electricity and steam, and electrical efficiency was set at 30%, at the high

for a turbine of this scale. Using these aggressive numbers,

both scenarios (80 kW for a combustion boiler, 160 kW for a gasifier). Table

the analysis.

Table

Parameter

Feedstock MM BTU/day

Feedstock MM BTU/hr

Electrical Efficiency*

Output Capacity (kW)
* Electrical Efficiency = net
A measure of the amount of fuel converted into electricity

Tetra Tech’s experience with related projects suggests that the capital costs associated with generator

construction, inc

labor to manage the electrical system, outweigh any financial savings realized by electricity production at this

scale.
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Additionally, a simple scenario analysis was performed to evaluate elec

analysis assumed best-

source of electricity and steam, and electrical efficiency was set at 30%, at the high

r a turbine of this scale. Using these aggressive numbers,

both scenarios (80 kW for a combustion boiler, 160 kW for a gasifier). Table

the analysis.

Table 3-1: CHP Generation

Parameter

Feedstock MM BTU/day

Feedstock MM BTU/hr

Electrical Efficiency*

Output Capacity (kW)
Electrical Efficiency = net

A measure of the amount of fuel converted into electricity

Tetra Tech’s experience with related projects suggests that the capital costs associated with generator

construction, increased costs for boiler upgrades and electrical interconnection equipment, and hiring skilled

labor to manage the electrical system, outweigh any financial savings realized by electricity production at this
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-case scenarios; 100% of all wastes could be used to generate a steady year

source of electricity and steam, and electrical efficiency was set at 30%, at the high

r a turbine of this scale. Using these aggressive numbers,

both scenarios (80 kW for a combustion boiler, 160 kW for a gasifier). Table

: CHP Generation - Best Case Scenario Analysis
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Output Capacity (kW)
Electrical Efficiency = net electricity

A measure of the amount of fuel converted into electricity

Tetra Tech’s experience with related projects suggests that the capital costs associated with generator

reased costs for boiler upgrades and electrical interconnection equipment, and hiring skilled

labor to manage the electrical system, outweigh any financial savings realized by electricity production at this
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generator capacity would be extremely low for

both scenarios (80 kW for a combustion boiler, 160 kW for a gasifier). Table

Gasification

43.7

1.82

30%

160
l into system;

Tetra Tech’s experience with related projects suggests that the capital costs associated with generator

reased costs for boiler upgrades and electrical interconnection equipment, and hiring skilled

labor to manage the electrical system, outweigh any financial savings realized by electricity production at this
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3.3 PRE

Due to the

feedstocks in seasons of low heat demand to supplement heat production later in the year. Storage of

biomass over prolonged periods of time presents a number o

need to be addressed by this system. These issues include feedstock homogenization, space management,

and moisture management.

 Feedstock Homogenization

optimally within a somewhat narrow range of feedstock

of several types of feedstocks, and because these feedstocks can vary in B

source,

 Space Management

primarily of wood wastes, cardboard, and paper products. When loosely stored, the shape and structure

of these

means that if the biomass is left unprocessed, long term storage could require a significant geographical

footprint in Kotzebue.

Table

6,321 cu yd to just 584 cu yd. Densification also stabilizes the material and inhibits microbial and rodent

attacks on the feedstock supply.

Table

RDF summer storage

Months of storage

Separated lbs /day

Total RDF mass for storage (tons)

Storage

Storage

 Moisture Management

moisture management will be critical to reduce and eliminate rotting and other biological activity that

can lower the overall B

drying (where necessary), and storage in a low moisture environment.

3.3.1 SHREDDIN

The first step in many systems that address the issues of feedstock homogenization and storage space

management is mechanical shred

MSW systems. Shredder

different vendors. Shredding
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Due to the seasonal variations in

feedstocks in seasons of low heat demand to supplement heat production later in the year. Storage of

biomass over prolonged periods of time presents a number o

need to be addressed by this system. These issues include feedstock homogenization, space management,

and moisture management.

Feedstock Homogenization

optimally within a somewhat narrow range of feedstock

of several types of feedstocks, and because these feedstocks can vary in B

source, shredding and/or densifying

Space Management

primarily of wood wastes, cardboard, and paper products. When loosely stored, the shape and structure

of these biomass sources will inherently generate a very porous storage pile. Practically speaking, this

means that if the biomass is left unprocessed, long term storage could require a significant geographical

footprint in Kotzebue.

Table 3-2 shows the benefit of densification in feedstock storage, reducing storage building space from

6,321 cu yd to just 584 cu yd. Densification also stabilizes the material and inhibits microbial and rodent

attacks on the feedstock supply.

Table 3-2: RDF Storage Pile Volume Comparing Storage Scenarios

RDF summer storage

Months of storage

Separated lbs /day

Total RDF mass for storage (tons)

Storage - loose (cu.yd)

Storage - densified

Moisture Management

moisture management will be critical to reduce and eliminate rotting and other biological activity that

can lower the overall B

drying (where necessary), and storage in a low moisture environment.

SHREDDING

The first step in many systems that address the issues of feedstock homogenization and storage space

management is mechanical shred

MSW systems. Shredder

different vendors. Shredding
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PROCESSING AND STORA

l variations in heating r

feedstocks in seasons of low heat demand to supplement heat production later in the year. Storage of

biomass over prolonged periods of time presents a number o

need to be addressed by this system. These issues include feedstock homogenization, space management,

and moisture management.

Feedstock Homogenization. In order to ensure a clean and even burn, boilers ar

optimally within a somewhat narrow range of feedstock

of several types of feedstocks, and because these feedstocks can vary in B

shredding and/or densifying

Space Management. The combustible portion of MSW feedstocks available in Kotzebue consists

primarily of wood wastes, cardboard, and paper products. When loosely stored, the shape and structure

biomass sources will inherently generate a very porous storage pile. Practically speaking, this

means that if the biomass is left unprocessed, long term storage could require a significant geographical

footprint in Kotzebue. A maximum storage need (if u

shows the benefit of densification in feedstock storage, reducing storage building space from

6,321 cu yd to just 584 cu yd. Densification also stabilizes the material and inhibits microbial and rodent

attacks on the feedstock supply.

: RDF Storage Pile Volume Comparing Storage Scenarios

RDF summer storage

Months of storage

Separated lbs /day

Total RDF mass for storage (tons)

loose (cu.yd)

densified (cu.yd)

Moisture Management. Regardless of what method of biomass storage is used for the proposed system,

moisture management will be critical to reduce and eliminate rotting and other biological activity that

can lower the overall Btu value of the feedstock. Moisture management can involve both preliminary

drying (where necessary), and storage in a low moisture environment.

The first step in many systems that address the issues of feedstock homogenization and storage space

management is mechanical shredding of the material. Shredding is recommended for both RDF and bulk

MSW systems. Shredders are widely used, robust pieces of machinery which can be provided by a number of

different vendors. Shredding advantages include

FEASIBILITY STUDY
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6,321 cu yd to just 584 cu yd. Densification also stabilizes the material and inhibits microbial and rodent
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 Improved handling material qualities

 Improved homogenization capabilities

 Improved fuel density

 Readies material for further processing

Figures 3-4

Figure 3-4
UNTHA)

3.3.2 PELLETIZATION & BRIQ

After the shredding phase, one way

efficiencies

pelletization or briquetting. In pelletization, shredded MSW would be fed into a

sawdust sized particles. This material would then be mixed with a binding agent (such as waste oil), and

passed through a mechanical extrusion pelletizer. Briquetting also mechanically compact

though without the

accomplish similar goals. These include:

 Densification

 Transportability

transport efficiencies several orders of magnitude. Because of this pellets/

to supplement shortfalls, or increase anticipated system size.

 Homogenization

fuel source with a consistent density, BTU value, and thus consistent combustion properties.
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Improved handling material qualities

Improved homogenization capabilities

Improved fuel density

Readies material for further processing

4 and 3-5 below depict generic shredders similar to those that may be employed in Kotzebue.

4: MSW Shredder (Photo Courtesy of

PELLETIZATION & BRIQ

After the shredding phase, one way

efficiencies of the MSW is through densification.

pelletization or briquetting. In pelletization, shredded MSW would be fed into a

sawdust sized particles. This material would then be mixed with a binding agent (such as waste oil), and

passed through a mechanical extrusion pelletizer. Briquetting also mechanically compact

though without the additional step of hammer milling. Despite the different processes, both methods

accomplish similar goals. These include:

Densification – Storage space can be reduced by up to 50% over material that is only shredded.

Transportability –

transport efficiencies several orders of magnitude. Because of this pellets/

to supplement shortfalls, or increase anticipated system size.

Homogenization - Wood, card

fuel source with a consistent density, BTU value, and thus consistent combustion properties.
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below depict generic shredders similar to those that may be employed in Kotzebue.

: MSW Shredder (Photo Courtesy of
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After the shredding phase, one way to further improve the storing and handling characteristics

of the MSW is through densification.

pelletization or briquetting. In pelletization, shredded MSW would be fed into a

sawdust sized particles. This material would then be mixed with a binding agent (such as waste oil), and

passed through a mechanical extrusion pelletizer. Briquetting also mechanically compact

additional step of hammer milling. Despite the different processes, both methods

accomplish similar goals. These include:

Storage space can be reduced by up to 50% over material that is only shredded.

The increased energy density of the pelletized/briquetted feedstock improves

transport efficiencies several orders of magnitude. Because of this pellets/

to supplement shortfalls, or increase anticipated system size.

board, paper, and (maybe) binder waste oil can be combined into a single

fuel source with a consistent density, BTU value, and thus consistent combustion properties.
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: Wood Shredder (Photo courtesy of

to further improve the storing and handling characteristics and process
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hammer mill reducing it to

sawdust sized particles. This material would then be mixed with a binding agent (such as waste oil), and

passed through a mechanical extrusion pelletizer. Briquetting also mechanically compacts shredded MSW,

additional step of hammer milling. Despite the different processes, both methods

Storage space can be reduced by up to 50% over material that is only shredded.
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could be imported

board, paper, and (maybe) binder waste oil can be combined into a single

fuel source with a consistent density, BTU value, and thus consistent combustion properties.
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his is accomplished through one of two processes;

hammer mill reducing it to

sawdust sized particles. This material would then be mixed with a binding agent (such as waste oil), and

shredded MSW,

additional step of hammer milling. Despite the different processes, both methods

gy density of the pelletized/briquetted feedstock improves

could be imported

board, paper, and (maybe) binder waste oil can be combined into a single
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Table 3-3

and 3-7 display the physical appearance of these feedstocks. As can be seen, both have their advantages.

Pellets are the more dense, durable, and commonly used option. They also hold an advantage in

transportability. However briquettes

used is considered to be more robust.

option for the proposed plant.

Table 3-3: Product Parameters Concerning Densification Technologies

Parameter

Needs Binder

Pre-Conditioning

Moisture Resistant

Final Bulk Density (lb/ft

Product Durability

Estimated Production Cost ($/ton)

Estimated Cost of Purchasing
Additional Feedstock ($/ton

Additional Feedstock Availability
(a) Kaliyan, N., Morey, R.V. (2009).

Biomass Bioenergy 33 (3), 337
(b) Based on conversations with CPM & FFS Pelleting companies
(c) Based on performance

(http://www.briquettingsystems.com/lease/costs.htm#nielsen23
(b)&(c) Electricity costs set to $0.15 per kWh

Figure 3-6
(Source www.cleantechloops.com
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illustrates some of the key operating differences between pellets and

display the physical appearance of these feedstocks. As can be seen, both have their advantages.

Pellets are the more dense, durable, and commonly used option. They also hold an advantage in

transportability. However briquettes

used is considered to be more robust.

option for the proposed plant.

: Product Parameters Concerning Densification Technologies

Parameter

Needs Binder

Conditioning

Moisture Resistant

Final Bulk Density (lb/ft

Product Durability

Estimated Production Cost ($/ton)

Estimated Cost of Purchasing
Additional Feedstock ($/ton

Additional Feedstock Availability
Kaliyan, N., Morey, R.V. (2009).
Biomass Bioenergy 33 (3), 337

(b) Based on conversations with CPM & FFS Pelleting companies
performance claims from

http://www.briquettingsystems.com/lease/costs.htm#nielsen23
(b)&(c) Electricity costs set to $0.15 per kWh

6: Biomass Pellets
www.cleantechloops.com
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illustrates some of the key operating differences between pellets and

display the physical appearance of these feedstocks. As can be seen, both have their advantages.

Pellets are the more dense, durable, and commonly used option. They also hold an advantage in

transportability. However briquettes

used is considered to be more robust.

option for the proposed plant.

: Product Parameters Concerning Densification Technologies

3)

Estimated Production Cost ($/ton)

Estimated Cost of Purchasing
Additional Feedstock ($/ton delivered

Additional Feedstock Availability
Kaliyan, N., Morey, R.V. (2009). Factors affecting strength and durability of densified biomass products
Biomass Bioenergy 33 (3), 337–359.

(b) Based on conversations with CPM & FFS Pelleting companies
claims from Reinbold Briquetters &

http://www.briquettingsystems.com/lease/costs.htm#nielsen23
(b)&(c) Electricity costs set to $0.15 per kWh

: Biomass Pellets
www.cleantechloops.com)
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illustrates some of the key operating differences between pellets and

display the physical appearance of these feedstocks. As can be seen, both have their advantages.

Pellets are the more dense, durable, and commonly used option. They also hold an advantage in

transportability. However briquettes require less pre

used is considered to be more robust. For these reasons, briquetting will likely be more a more attractive

: Product Parameters Concerning Densification Technologies

Pelleting

No (But helpful)

Shredding
Hammer Milling
Drying (If MC> 15%)

Yes

34 –

Good

$30

delivered)
$300

Very Good
Factors affecting strength and durability of densified biomass products

(b) Based on conversations with CPM & FFS Pelleting companies
Reinbold Briquetters & Nielson Briquetters

http://www.briquettingsystems.com/lease/costs.htm#nielsen23
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illustrates some of the key operating differences between pellets and

display the physical appearance of these feedstocks. As can be seen, both have their advantages.

Pellets are the more dense, durable, and commonly used option. They also hold an advantage in

require less pre-treatment, are cheaper to produce, and the equipment

For these reasons, briquetting will likely be more a more attractive

: Product Parameters Concerning Densification Technologies

Pelleting

No (But helpful)

Shredding
Hammer Milling
Drying (If MC> 15%)

Yes

– 41

Good

$30 - $40(b)

300

Very Good
Factors affecting strength and durability of densified biomass products

Nielson Briquetters
http://www.briquettingsystems.com/lease/costs.htm#nielsen23)

Figure 3
(Source www.bhsenergy.com

illustrates some of the key operating differences between pellets and

display the physical appearance of these feedstocks. As can be seen, both have their advantages.

Pellets are the more dense, durable, and commonly used option. They also hold an advantage in

treatment, are cheaper to produce, and the equipment

For these reasons, briquetting will likely be more a more attractive

: Product Parameters Concerning Densification Technologies

Drying (If MC> 15%)(a)

Factors affecting strength and durability of densified biomass products

3-7: MSW Briquettes
www.bhsenergy.com

illustrates some of the key operating differences between pellets and briquettes

display the physical appearance of these feedstocks. As can be seen, both have their advantages.

Pellets are the more dense, durable, and commonly used option. They also hold an advantage in

treatment, are cheaper to produce, and the equipment

For these reasons, briquetting will likely be more a more attractive

Briquetting

No

Shredding
Drying (If MC> 20%)

Yes

28 – 33

Fair

$8 - $14

$300

Fair
Factors affecting strength and durability of densified biomass products.

: MSW Briquettes
www.bhsenergy.com)
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briquettes and Figures

display the physical appearance of these feedstocks. As can be seen, both have their advantages.

Pellets are the more dense, durable, and commonly used option. They also hold an advantage in

treatment, are cheaper to produce, and the equipment

For these reasons, briquetting will likely be more a more attractive

Briquetting

Shredding
Drying (If MC> 20%)(a)

33

$14(c)

December 2012

and Figures 3-6

display the physical appearance of these feedstocks. As can be seen, both have their advantages.

Pellets are the more dense, durable, and commonly used option. They also hold an advantage in

treatment, are cheaper to produce, and the equipment

For these reasons, briquetting will likely be more a more attractive

(a)

http://www.briquettingsystems.com/lease/costs.htm#nielsen23
http://www.cleantechloops.com/
http://www.bhsenergy.com/
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3.4 TECHNOLOGY RECOMMEND

As can be seen, there are a number of factors that affect the ultimate technology selection and as many

different system arrangements for consideration. Table

parameters discussed in the preceding sections.

forward in the subsequent sections of this report.

Table

Parameter

Feedstock Use

Feedstock Processing

Feedstock TPD Produced

Feedstock BTU/Day Potential

Combustion Stages

Electricity Generation

Air Emissions

Ash/Residuals

Ability to import additional
feedstock

Operational Concerns

Technically speaking and as shown in the above table, gasification holds an edge

feedstock volume and pre

However, concerns over system footprint and the cost of storing MSW on site could de

on the other hand, has

imported feedstock thus increasing project stability.

Both technology platforms will be evaluated further in the study, to determine potential site locations

(Section 4)

(Section 6),
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TECHNOLOGY RECOMMEND

As can be seen, there are a number of factors that affect the ultimate technology selection and as many

different system arrangements for consideration. Table

parameters discussed in the preceding sections.

forward in the subsequent sections of this report.

Table 3-4: Summary of Technology Parameters

Parameter

Feedstock Use

Feedstock Processing

Feedstock TPD Produced

Feedstock BTU/Day Potential

Combustion Stages

Electricity Generation

Air Emissions

Ash/Residuals

Ability to import additional
feedstock

Operational Concerns

Technically speaking and as shown in the above table, gasification holds an edge

feedstock volume and pre

However, concerns over system footprint and the cost of storing MSW on site could de

on the other hand, has

imported feedstock thus increasing project stability.

Both technology platforms will be evaluated further in the study, to determine potential site locations

(Section 4), conceptual design

(Section 6), and financial feasibility of the options
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TECHNOLOGY RECOMMEND

As can be seen, there are a number of factors that affect the ultimate technology selection and as many

different system arrangements for consideration. Table

parameters discussed in the preceding sections.

forward in the subsequent sections of this report.

: Summary of Technology Parameters

Feedstock Processing

Feedstock TPD Produced

Feedstock BTU/Day Potential

Combustion Stages

Electricity Generation

Ability to import additional

Operational Concerns

Technically speaking and as shown in the above table, gasification holds an edge

feedstock volume and pre-processing demands. As such, offers Kotzebue

However, concerns over system footprint and the cost of storing MSW on site could de

on the other hand, has the advantage of being a better understood platform that can be supported by

imported feedstock thus increasing project stability.

Both technology platforms will be evaluated further in the study, to determine potential site locations

ptual design of the processes (Section 5)

and financial feasibility of the options
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TECHNOLOGY RECOMMENDATION

As can be seen, there are a number of factors that affect the ultimate technology selection and as many

different system arrangements for consideration. Table

parameters discussed in the preceding sections.

forward in the subsequent sections of this report.

: Summary of Technology Parameters

Scenario 1: RDF Boiler

Paper
Cardboard
Wood

Sorted Material
Shredding
Densification

1.56

22.3 MM

1

Not economical

May not require
permit

Non-hazardous

Yes

Sorting process must
eliminate
contaminants

Technically speaking and as shown in the above table, gasification holds an edge

processing demands. As such, offers Kotzebue

However, concerns over system footprint and the cost of storing MSW on site could de

the advantage of being a better understood platform that can be supported by

imported feedstock thus increasing project stability.

Both technology platforms will be evaluated further in the study, to determine potential site locations

of the processes (Section 5)

and financial feasibility of the options (Section 7)

FEASIBILITY STUDY

As can be seen, there are a number of factors that affect the ultimate technology selection and as many

different system arrangements for consideration. Table 3-4 below summarizes some of the critical project

This table also shows the two scenarios that will be carried

forward in the subsequent sections of this report.

: Summary of Technology Parameters

Scenario 1: RDF Boiler

Sorted Material

Densification

Not economical

May not require

hazardous

Sorting process must

contaminants

Technically speaking and as shown in the above table, gasification holds an edge

processing demands. As such, offers Kotzebue

However, concerns over system footprint and the cost of storing MSW on site could de

the advantage of being a better understood platform that can be supported by

imported feedstock thus increasing project stability.

Both technology platforms will be evaluated further in the study, to determine potential site locations

of the processes (Section 5), permitting and environmental issues of each

(Section 7).

As can be seen, there are a number of factors that affect the ultimate technology selection and as many

below summarizes some of the critical project

This table also shows the two scenarios that will be carried

Scenario 2: MSW Gasifier

All MSW Combustibles

Unsorted MSW

3.59

32.7 MM

2

Not economical

Within
regulatory limits

Non-hazardous

No

Potential for emissions
within city limits

Technically speaking and as shown in the above table, gasification holds an edge

processing demands. As such, offers Kotzebue

However, concerns over system footprint and the cost of storing MSW on site could de

the advantage of being a better understood platform that can be supported by

Both technology platforms will be evaluated further in the study, to determine potential site locations

permitting and environmental issues of each

As can be seen, there are a number of factors that affect the ultimate technology selection and as many

below summarizes some of the critical project

This table also shows the two scenarios that will be carried

Scenario 2: MSW Gasifier

All MSW Combustibles

Unsorted MSW Shredding

Not economical

regulatory limits

hazardous

Potential for emissions
within city limits

Technically speaking and as shown in the above table, gasification holds an edge in the availability of

processing demands. As such, offers Kotzebue the greatest energy potential.

However, concerns over system footprint and the cost of storing MSW on site could de-rail the project. RDF,

the advantage of being a better understood platform that can be supported by

Both technology platforms will be evaluated further in the study, to determine potential site locations

permitting and environmental issues of each
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in the availability of
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4 LOCAL ENERGY DEMAND

The following

energy loads that can potentially be satisfied by a biomass

for potential plant sites follow

biomass plant siting must be in close proximity to the user groups

4.1 LOCAL FACILITIES AND

Tetra Tech conducted a biomass energy use audit in the City o

beneficial users of thermal energy (heating) produced by the prospective biomass energy plant.

also evaluated interconnection of the energy customer facilities to the prospective plant.

4.1.1 DISTR

Space heating was indicated at the project outset as a focus area for use of the energy produced by a

biomass energy plant. Kotzebue heats most of its public buildings with diesel

electric heat, at a rapidly rising energy cost to the

Below are listed some of the city

produced by a biomass energy plant

based on Maintenance Building

EPA Energy Star energy use accounting program.

 Public Works Campus

 Water Treatment Facility

 City Maintenance

 Refuse Bailer Building

 City Public Works Offices

 Kotzebue City Hall

 Kotzebue Recreation Center

 Kotzebue Fire Hall

 Kotzebue Police Station

 Kotzebue Corrections

KOTZEBUE BIOMASS

LOCAL ENERGY DEMAND

The following section describes

energy loads that can potentially be satisfied by a biomass

for potential plant sites follow

plant siting must be in close proximity to the user groups

LOCAL FACILITIES AND

Tetra Tech conducted a biomass energy use audit in the City o

beneficial users of thermal energy (heating) produced by the prospective biomass energy plant.

also evaluated interconnection of the energy customer facilities to the prospective plant.

DISTRICT ENERGY MULTI

Space heating was indicated at the project outset as a focus area for use of the energy produced by a

biomass energy plant. Kotzebue heats most of its public buildings with diesel

electric heat, at a rapidly rising energy cost to the

Below are listed some of the city

produced by a biomass energy plant

based on Maintenance Building

EPA Energy Star energy use accounting program.

Public Works Campus

Water Treatment Facility

City Maintenance Shop

Refuse Bailer Building

City Public Works Offices

Kotzebue City Hall

Kotzebue Recreation Center

Kotzebue Fire Hall

Kotzebue Police Station

Kotzebue Corrections
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LOCAL ENERGY DEMAND

section describes the energy consumption in the project region, and identifies and quantifies

energy loads that can potentially be satisfied by a biomass

for potential plant sites follow in the

plant siting must be in close proximity to the user groups

LOCAL FACILITIES AND ENERGY DEMAND

Tetra Tech conducted a biomass energy use audit in the City o

beneficial users of thermal energy (heating) produced by the prospective biomass energy plant.

also evaluated interconnection of the energy customer facilities to the prospective plant.

ICT ENERGY MULTI-BUILDING HEATING

Space heating was indicated at the project outset as a focus area for use of the energy produced by a

biomass energy plant. Kotzebue heats most of its public buildings with diesel

electric heat, at a rapidly rising energy cost to the

Below are listed some of the city-owned facilities that

produced by a biomass energy plant

based on Maintenance Building. Information

EPA Energy Star energy use accounting program.

Public Works Campus

Water Treatment Facility

Shop

Refuse Bailer Building

City Public Works Offices

Kotzebue Recreation Center

Kotzebue Police Station

Kotzebue Corrections Facility

FEASIBILITY STUDY

LOCAL ENERGY DEMAND AND FACILITY

energy consumption in the project region, and identifies and quantifies

energy loads that can potentially be satisfied by a biomass

in the second portion of the section.

plant siting must be in close proximity to the user groups

ENERGY DEMAND

Tetra Tech conducted a biomass energy use audit in the City o

beneficial users of thermal energy (heating) produced by the prospective biomass energy plant.

also evaluated interconnection of the energy customer facilities to the prospective plant.

BUILDING HEATING

Space heating was indicated at the project outset as a focus area for use of the energy produced by a

biomass energy plant. Kotzebue heats most of its public buildings with diesel

electric heat, at a rapidly rising energy cost to the c

owned facilities that

produced by a biomass energy plant. Bailer Building data

Information displayed

EPA Energy Star energy use accounting program.

FEASIBILITY STUDY

AND FACILITY

energy consumption in the project region, and identifies and quantifies

energy loads that can potentially be satisfied by a biomass-fired energy generator

second portion of the section.

plant siting must be in close proximity to the user groups

ENERGY DEMAND

Tetra Tech conducted a biomass energy use audit in the City of Kotzebue.

beneficial users of thermal energy (heating) produced by the prospective biomass energy plant.

also evaluated interconnection of the energy customer facilities to the prospective plant.

BUILDING HEATING AT KOTZEBUE CITY

Space heating was indicated at the project outset as a focus area for use of the energy produced by a

biomass energy plant. Kotzebue heats most of its public buildings with diesel

city.

owned facilities that were found to be viable options to use the energy

Bailer Building data was

displayed was gathered by the

AND FACILITY SITING

energy consumption in the project region, and identifies and quantifies

fired energy generator

second portion of the section. This takes into consideration that

plant siting must be in close proximity to the user groups of the energy produced.

f Kotzebue. Several facilities were identified as

beneficial users of thermal energy (heating) produced by the prospective biomass energy plant.

also evaluated interconnection of the energy customer facilities to the prospective plant.

AT KOTZEBUE CITY-OWNED BUILDINGS

Space heating was indicated at the project outset as a focus area for use of the energy produced by a

biomass energy plant. Kotzebue heats most of its public buildings with diesel

were found to be viable options to use the energy

was unavailable for the study and was

was gathered by the

energy consumption in the project region, and identifies and quantifies

fired energy generator plant.

This takes into consideration that

of the energy produced.

Several facilities were identified as

beneficial users of thermal energy (heating) produced by the prospective biomass energy plant.

also evaluated interconnection of the energy customer facilities to the prospective plant.

OWNED BUILDINGS

Space heating was indicated at the project outset as a focus area for use of the energy produced by a

biomass energy plant. Kotzebue heats most of its public buildings with diesel-fired boilers, supplemented by

were found to be viable options to use the energy

for the study and was

was gathered by the city of Kotzebue as part of an

December 2012

energy consumption in the project region, and identifies and quantifies

Recommendations

This takes into consideration that

of the energy produced.

Several facilities were identified as

beneficial users of thermal energy (heating) produced by the prospective biomass energy plant. The analysis

OWNED BUILDINGS

Space heating was indicated at the project outset as a focus area for use of the energy produced by a

ilers, supplemented by

were found to be viable options to use the energy

for the study and was estimate

ity of Kotzebue as part of an

December 2012

energy consumption in the project region, and identifies and quantifies

Recommendations

This takes into consideration that

Several facilities were identified as

The analysis

Space heating was indicated at the project outset as a focus area for use of the energy produced by a

ilers, supplemented by

were found to be viable options to use the energy

estimated

ity of Kotzebue as part of an
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Table 4-1: Kotzebue Government

The total thermal energy demand of these buildings is

Currently, over 94,000 gallons of fuel oil

of buildings

Kotzebue.

4.1.2 PRIMARY

Total thermal demand of the city’s public buildings is roughly equal to the total energy content in Kotzebue’s

waste stream on a Btu basis. Once the inherent efficiency losses of a waste to energy conversion system are

factored, the heating demand in the city’s public buildings is greater than the ability of a waste to energy

system to serve that need. A top

effective buildings and energy systems to convert to biomass heat.

Of the Kotzebue public buildings, the

Maintenance Building. Upon furth

location. Their current heating plants are both diesel boilers, and are some of the oldest on the Public Works

campus. As well, the energy demand of these facilities closely match

biomass energy plant.

RDF plant in Scenario 1

January

February

March

April

May

June

July

August

Sept

October

November

December

Average Daily Load

(BTUs/day)

Average Annual Load

(BTUs/year)

Maximum Oberved Load

(BTUs/day)

KOTZEBUE BIOMASS

: Kotzebue Government

otal thermal energy demand of these buildings is

Currently, over 94,000 gallons of fuel oil

of buildings. This is considered the primary opportunity for const savings through biomass energy use in

Kotzebue.

PRIMARY BUILDING

Total thermal demand of the city’s public buildings is roughly equal to the total energy content in Kotzebue’s

ream on a Btu basis. Once the inherent efficiency losses of a waste to energy conversion system are

factored, the heating demand in the city’s public buildings is greater than the ability of a waste to energy

system to serve that need. A top

effective buildings and energy systems to convert to biomass heat.

Of the Kotzebue public buildings, the

Maintenance Building. Upon furth

location. Their current heating plants are both diesel boilers, and are some of the oldest on the Public Works

campus. As well, the energy demand of these facilities closely match

iomass energy plant. These plants were factored into the conceptual design as the energy consumers of an

RDF plant in Scenario 1, discussed in Section 5

Kotzebue City

Water

Treatment

Facility

7,864,266

7,871,092

12,117,572

5,168,530

6,643,068

2,748,000

3,369,181

3,545,806

6,551,461

7,558,995

8,129,500

14,032,529

7,133,333

2,611,324,785

Maximum Oberved Load

17,427,639

KOTZEBUE BIOMASS FEASIBILITY STUDY

: Kotzebue Government Building Heating Demands

otal thermal energy demand of these buildings is

Currently, over 94,000 gallons of fuel oil

This is considered the primary opportunity for const savings through biomass energy use in

BUILDING HEATING SCENARIO

Total thermal demand of the city’s public buildings is roughly equal to the total energy content in Kotzebue’s

ream on a Btu basis. Once the inherent efficiency losses of a waste to energy conversion system are

factored, the heating demand in the city’s public buildings is greater than the ability of a waste to energy

system to serve that need. A top

effective buildings and energy systems to convert to biomass heat.

Of the Kotzebue public buildings, the

Maintenance Building. Upon further review, these buildings present as the logical choice for district energy

location. Their current heating plants are both diesel boilers, and are some of the oldest on the Public Works

campus. As well, the energy demand of these facilities closely match

These plants were factored into the conceptual design as the energy consumers of an

, discussed in Section 5

Kotzebue City

Maintenance

Shop

Bailer Building

4,314,803

6,404,768

9,789,307

3,299,432

3,739,939

2,561,136

2,603,952

2,660,241

2,061,229

3,213,609

4,465,500

10,362,619

4,623,045

1,691,373,390

14,963,303

FEASIBILITY STUDY

Building Heating Demands

otal thermal energy demand of these buildings is

Currently, over 94,000 gallons of fuel oil is purchased by the City of Kotzebue

This is considered the primary opportunity for const savings through biomass energy use in

HEATING SCENARIO

Total thermal demand of the city’s public buildings is roughly equal to the total energy content in Kotzebue’s

ream on a Btu basis. Once the inherent efficiency losses of a waste to energy conversion system are

factored, the heating demand in the city’s public buildings is greater than the ability of a waste to energy

system to serve that need. A top-down select

effective buildings and energy systems to convert to biomass heat.

Of the Kotzebue public buildings, the top energy consumers are the Water Treatment Plant (WTP) and the

er review, these buildings present as the logical choice for district energy

location. Their current heating plants are both diesel boilers, and are some of the oldest on the Public Works

campus. As well, the energy demand of these facilities closely match

These plants were factored into the conceptual design as the energy consumers of an

, discussed in Section 5.

Kotzebue City

Bailer Building

(est.)

Kotzebue Public

257,810

508,889

693,722

267,167

297,454

144,626

147,717

147,791

127,248

184,702

254,444

831,295

321,905

117,495,469

831,295

FEASIBILITY STUDY

Building Heating Demands

otal thermal energy demand of these buildings is 26.

is purchased by the City of Kotzebue

This is considered the primary opportunity for const savings through biomass energy use in

HEATING SCENARIO

Total thermal demand of the city’s public buildings is roughly equal to the total energy content in Kotzebue’s

ream on a Btu basis. Once the inherent efficiency losses of a waste to energy conversion system are

factored, the heating demand in the city’s public buildings is greater than the ability of a waste to energy

down selection process was employed to determine the most cost

effective buildings and energy systems to convert to biomass heat.

top energy consumers are the Water Treatment Plant (WTP) and the

er review, these buildings present as the logical choice for district energy

location. Their current heating plants are both diesel boilers, and are some of the oldest on the Public Works

campus. As well, the energy demand of these facilities closely match

These plants were factored into the conceptual design as the energy consumers of an

Kotzebue Public

Works

Kotzebue

Recreation

Center

106,620

154,006

252,836

96,689

84,952

47,785

46,243

34,522

50,940

86,183

279,889

230,724 10,291,703

122,616

611,718,540 1,889,712,351

5,038,000 12,472,374

26.74 MM Btu/day, or

is purchased by the City of Kotzebue

This is considered the primary opportunity for const savings through biomass energy use in

Total thermal demand of the city’s public buildings is roughly equal to the total energy content in Kotzebue’s

ream on a Btu basis. Once the inherent efficiency losses of a waste to energy conversion system are

factored, the heating demand in the city’s public buildings is greater than the ability of a waste to energy

ion process was employed to determine the most cost

effective buildings and energy systems to convert to biomass heat.

top energy consumers are the Water Treatment Plant (WTP) and the

er review, these buildings present as the logical choice for district energy

location. Their current heating plants are both diesel boilers, and are some of the oldest on the Public Works

campus. As well, the energy demand of these facilities closely matches available energy production from

These plants were factored into the conceptual design as the energy consumers of an

Kotzebue

Recreation

Center

Kotzebue Fire

Hall

6,561,515 3,353,003

7,963,897 6,402,358

7,777,948 6,912,993

6,498,402 5,292,877

4,609,327 2,036,844

2,005,582 2,501,825

2,217,902 2,339,789

1,440,484

1,717,500

3,590,129 2,730,049

7,497,918 6,812,292

10,291,703 8,333,088

5,181,026 3,989,636

1,889,712,351 1,452,661,500

12,472,374 9,751,854

MM Btu/day, or 10,327

is purchased by the City of Kotzebue per year to heat this collection

This is considered the primary opportunity for const savings through biomass energy use in

Total thermal demand of the city’s public buildings is roughly equal to the total energy content in Kotzebue’s

ream on a Btu basis. Once the inherent efficiency losses of a waste to energy conversion system are

factored, the heating demand in the city’s public buildings is greater than the ability of a waste to energy

ion process was employed to determine the most cost

top energy consumers are the Water Treatment Plant (WTP) and the

er review, these buildings present as the logical choice for district energy

location. Their current heating plants are both diesel boilers, and are some of the oldest on the Public Works

es available energy production from

These plants were factored into the conceptual design as the energy consumers of an

Kotzebue Fire

Hall

Kotzebue Police

Station

3,353,003 288,097

6,402,358

6,912,993 528,547

5,292,877 1,461,478

2,036,844 169,977

2,501,825 175,643

2,339,789

290,313

870,200

2,730,049 266,822

6,812,292 427,314

8,333,088 731,766

3,989,636 337,470

1,452,661,500 123,474,510

9,751,854 2,464,040

December 2012

10,327 MM Btu

to heat this collection

This is considered the primary opportunity for const savings through biomass energy use in

Total thermal demand of the city’s public buildings is roughly equal to the total energy content in Kotzebue’s

ream on a Btu basis. Once the inherent efficiency losses of a waste to energy conversion system are

factored, the heating demand in the city’s public buildings is greater than the ability of a waste to energy

ion process was employed to determine the most cost

top energy consumers are the Water Treatment Plant (WTP) and the

er review, these buildings present as the logical choice for district energy

location. Their current heating plants are both diesel boilers, and are some of the oldest on the Public Works

es available energy production from

These plants were factored into the conceptual design as the energy consumers of an

Kotzebue Police

Station

Kotzebue

Corrections

Facility

288,097 3,789,581

0 7,510,959

528,547 7,167,405

1,461,478 5,211,353

169,977 2,135,462

175,643 2,410,866

0 0

0 3,235,548

0 836,766

266,822 2,171,806

427,314 11,965,479

731,766 6,544,229

337,470 4,414,955

123,474,510 1,603,161,216

2,464,040 18,015,888

December 2012

MM Btu/year.

to heat this collection

This is considered the primary opportunity for const savings through biomass energy use in

Total thermal demand of the city’s public buildings is roughly equal to the total energy content in Kotzebue’s

ream on a Btu basis. Once the inherent efficiency losses of a waste to energy conversion system are

factored, the heating demand in the city’s public buildings is greater than the ability of a waste to energy

ion process was employed to determine the most cost

top energy consumers are the Water Treatment Plant (WTP) and the

er review, these buildings present as the logical choice for district energy

location. Their current heating plants are both diesel boilers, and are some of the oldest on the Public Works

es available energy production from

These plants were factored into the conceptual design as the energy consumers of an

Kotzebue

Corrections Kotzebue City

Hall

3,789,581 664,839

7,510,959 1,062,078

7,167,405 913,045

5,211,353 1,110,650

2,135,462 309,593

2,410,866 0

0 0

3,235,548 733,539

836,766 0

2,171,806 1,149,063

11,965,479 905,924

6,544,229 588,161

4,414,955 619,741

1,603,161,216 225,871,860

18,015,888 1,826,090

Kotzebue City

664,839

1,062,078

913,045

1,110,650

309,593

733,539

1,149,063

905,924

588,161

619,741

225,871,860

1,826,090



KOTZEBUE BIOMASS

4-3

Table

Additional energy demand centers, such as the school district complex, Maniilaq Hospital, and others were

not polled for their interest level or logistical feasibility of converting to biomass

and sale of

layer to a biomass energy plant’s business plan. Recovery of capital expenditure through fuel savings and

avoided disposal costs is the simplest pathway form a bus

4.1.3 ‘ADD

Another potential use for biomass

system. The Add

prevent freezes. Kotzebue Electric Association (KEA)

into the return portion of the lagoon Loop water line

The heated wate

at an average flow (return) of 193 gpm, resulting in an average heat input of 982,600 Btu/hr, or over 23.5

MMBtu/day. Additional diesel

Thermal energy is sold to the

(nearly $40/MM Btu going into the 2012/2013 heating season)

days to ensure s

operating parameters.

January

February

March

April

May

June

July

August

Sept

October

November

December

Average Daily Load

(BTUs/day)

Average Annual Load

(BTUs/year)

Maximum Oberved Load

(BTUs/day)

KOTZEBUE BIOMASS

Table 4-2: Scenario 1 Energy Uses

Additional energy demand centers, such as the school district complex, Maniilaq Hospital, and others were

not polled for their interest level or logistical feasibility of converting to biomass

and sale of energy to third

layer to a biomass energy plant’s business plan. Recovery of capital expenditure through fuel savings and

avoided disposal costs is the simplest pathway form a bus

‘ADD-HEAT’ FOR CITY WATER

Another potential use for biomass

The Add-Heat system currently heats treated water

prevent freezes. Kotzebue Electric Association (KEA)

into the return portion of the lagoon Loop water line

The heated water is blended the rest of the city water supply. The water is heated to an average of 60 deg F,

at an average flow (return) of 193 gpm, resulting in an average heat input of 982,600 Btu/hr, or over 23.5

MMBtu/day. Additional diesel

Thermal energy is sold to the

$40/MM Btu going into the 2012/2013 heating season)

days to ensure steady water supply to its residents.

operating parameters.

January

February

March

April

May

June

August

Sept

October

November

December

Average Daily Load

(BTUs/day)

Average Annual Load

(BTUs/year)

Maximum Oberved Load

(BTUs/day)

KOTZEBUE BIOMASS FEASIBILITY STUDY

ario 1 Energy Uses

Additional energy demand centers, such as the school district complex, Maniilaq Hospital, and others were

not polled for their interest level or logistical feasibility of converting to biomass

energy to third-party consumers adds a difficult, and as shown here, unnecessary, management

layer to a biomass energy plant’s business plan. Recovery of capital expenditure through fuel savings and

avoided disposal costs is the simplest pathway form a bus

HEAT’ FOR CITY WATER

Another potential use for biomass-produced thermal energy is the Kotzebue ‘Add

Heat system currently heats treated water

prevent freezes. Kotzebue Electric Association (KEA)

into the return portion of the lagoon Loop water line

r is blended the rest of the city water supply. The water is heated to an average of 60 deg F,

at an average flow (return) of 193 gpm, resulting in an average heat input of 982,600 Btu/hr, or over 23.5

MMBtu/day. Additional diesel-fired heating is availabl

Thermal energy is sold to the city based on Btu content, at approximately 87.5% of the price of

$40/MM Btu going into the 2012/2013 heating season)

eady water supply to its residents.

Kotzebue City

Water Treatment

Facility

Average Daily Load

Average Annual Load

2,611,324,785

Maximum Oberved Load

FEASIBILITY STUDY

ario 1 Energy Uses

Additional energy demand centers, such as the school district complex, Maniilaq Hospital, and others were

not polled for their interest level or logistical feasibility of converting to biomass

party consumers adds a difficult, and as shown here, unnecessary, management

layer to a biomass energy plant’s business plan. Recovery of capital expenditure through fuel savings and

avoided disposal costs is the simplest pathway form a bus

HEAT’ FOR CITY WATER SYSTEM

produced thermal energy is the Kotzebue ‘Add

Heat system currently heats treated water

prevent freezes. Kotzebue Electric Association (KEA)

into the return portion of the lagoon Loop water line

r is blended the rest of the city water supply. The water is heated to an average of 60 deg F,

at an average flow (return) of 193 gpm, resulting in an average heat input of 982,600 Btu/hr, or over 23.5

fired heating is availabl

ity based on Btu content, at approximately 87.5% of the price of

$40/MM Btu going into the 2012/2013 heating season)

eady water supply to its residents.

Kotzebue City

Water Treatment

Facility

7,864,266

7,871,092

12,117,572

5,168,530

6,643,068

2,748,000

3,369,181

3,545,806

6,551,461

7,558,995

8,129,500

14,032,529

7,133,333

2,611,324,785

17,427,639

FEASIBILITY STUDY

Additional energy demand centers, such as the school district complex, Maniilaq Hospital, and others were

not polled for their interest level or logistical feasibility of converting to biomass

party consumers adds a difficult, and as shown here, unnecessary, management

layer to a biomass energy plant’s business plan. Recovery of capital expenditure through fuel savings and

avoided disposal costs is the simplest pathway form a business and logistics standpoint.

produced thermal energy is the Kotzebue ‘Add

Heat system currently heats treated water prior to distribution in the

prevent freezes. Kotzebue Electric Association (KEA) provides waste heat from its diesel

into the return portion of the lagoon Loop water line to serve this heating need, on a contract with the City

r is blended the rest of the city water supply. The water is heated to an average of 60 deg F,

at an average flow (return) of 193 gpm, resulting in an average heat input of 982,600 Btu/hr, or over 23.5

fired heating is available at the WT

ity based on Btu content, at approximately 87.5% of the price of

$40/MM Btu going into the 2012/2013 heating season).

eady water supply to its residents. Table 4-3 below shows the five

Kotzebue City

Maintenance

Shop

4,314,803

6,404,768

9,789,307

3,299,432

3,739,939

2,561,136

2,603,952

2,660,241

2,061,229

3,213,609

4,465,500

10,362,619

4,623,045

1,691,373,390

14,963,303

Additional energy demand centers, such as the school district complex, Maniilaq Hospital, and others were

not polled for their interest level or logistical feasibility of converting to biomass

party consumers adds a difficult, and as shown here, unnecessary, management

layer to a biomass energy plant’s business plan. Recovery of capital expenditure through fuel savings and

iness and logistics standpoint.

produced thermal energy is the Kotzebue ‘Add

prior to distribution in the

waste heat from its diesel

to serve this heating need, on a contract with the City

r is blended the rest of the city water supply. The water is heated to an average of 60 deg F,

at an average flow (return) of 193 gpm, resulting in an average heat input of 982,600 Btu/hr, or over 23.5

e at the WTP itself, but is

ity based on Btu content, at approximately 87.5% of the price of

. Kotzebue requires an average of

below shows the five

Kotzebue City

Maintenance Scenario 1 District

Energy System Total

4,314,803

6,404,768

9,789,307

3,299,432

3,739,939

2,561,136

2,603,952

2,660,241

2,061,229

3,213,609

4,465,500

10,362,619

4,623,045

1,691,373,390 4,302,698,175

14,963,303

Additional energy demand centers, such as the school district complex, Maniilaq Hospital, and others were

not polled for their interest level or logistical feasibility of converting to biomass-supplied energy. Metering

party consumers adds a difficult, and as shown here, unnecessary, management

layer to a biomass energy plant’s business plan. Recovery of capital expenditure through fuel savings and

iness and logistics standpoint.

produced thermal energy is the Kotzebue ‘Add-Heat’

prior to distribution in the

waste heat from its diesel-

to serve this heating need, on a contract with the City

r is blended the rest of the city water supply. The water is heated to an average of 60 deg F,

at an average flow (return) of 193 gpm, resulting in an average heat input of 982,600 Btu/hr, or over 23.5

itself, but is reportedly

ity based on Btu content, at approximately 87.5% of the price of

Kotzebue requires an average of

below shows the five-year historical Add

Scenario 1 District

Energy System Total

13,759,170

16,438,102

25,290,465

9,798,452

11,563,761

5,968,656

6,655,700

6,827,450

9,071,148

12,102,281

15,938,400

27,757,016

11,756,378

4,302,698,175

32,390,942

December 2012

Additional energy demand centers, such as the school district complex, Maniilaq Hospital, and others were

supplied energy. Metering

party consumers adds a difficult, and as shown here, unnecessary, management

layer to a biomass energy plant’s business plan. Recovery of capital expenditure through fuel savings and

Heat’ city water heating

city water loops to

-electric generators

to serve this heating need, on a contract with the City

r is blended the rest of the city water supply. The water is heated to an average of 60 deg F,

at an average flow (return) of 193 gpm, resulting in an average heat input of 982,600 Btu/hr, or over 23.5

reportedly rarely used.

ity based on Btu content, at approximately 87.5% of the price of heating

Kotzebue requires an average of 171 heating

year historical Add

December 2012

Additional energy demand centers, such as the school district complex, Maniilaq Hospital, and others were

supplied energy. Metering

party consumers adds a difficult, and as shown here, unnecessary, management

layer to a biomass energy plant’s business plan. Recovery of capital expenditure through fuel savings and

city water heating

city water loops to

electric generators

to serve this heating need, on a contract with the City.

r is blended the rest of the city water supply. The water is heated to an average of 60 deg F,

at an average flow (return) of 193 gpm, resulting in an average heat input of 982,600 Btu/hr, or over 23.5

rarely used.

heating fuel

171 heating

year historical Add-Heat



KOTZEBUE BIOMASS

4-4

Table

KEA is currently in the process of overhauling its energy generation portfolio, focusing on

on renewable energy with

panels. As well, KEA is scheduled to replace sev

units that produce less waste heat.

its waste heat prod

equipment is installed.

above, can supplement the Add

feedstocks availabl

energy, rather than replacing the system outright

fuel oil use elsewhere within

4.1.4 PREHEATING

Alternately,

treatment process, in addition to avoiding freeze

is expected to benefit

if the proposed redesign of the WTP goes forward. The advanced water treatment technologies, including

micro- and nano

the existing location at the Public Works campus, or it may be re

raw water distribution line from Vortak L

upon the construction of a new WTP.

average of

220 gpm from 34

than the demand for heating all of the public buildings in Kotzebue,

After accounting for production and heat transfer inefficiencies,

MSW gasifier system

WTP. The RDF boiler scenario, as proposed, will supply approximately 25% of the needed energy.

Nov07-May08

Oct08-Apr09

Nov09-Apr10

Nov10-Apr11

Nov11-May12

Average

* Calculated using "Advantage Engineering BTU Calculator"

http://www.advantageengineering.com/fyi/288/advantageFYI288.php

Date

KOTZEBUE BIOMASS

Table 4-3: Kotzebue / KEA Add

rrently in the process of overhauling its energy generation portfolio, focusing on

on renewable energy with

panels. As well, KEA is scheduled to replace sev

units that produce less waste heat.

its waste heat production as the c

equipment is installed.

above, can supplement the Add

feedstocks available, it is recommended that the

, rather than replacing the system outright

fuel oil use elsewhere within

PREHEATING ‘ADD

Alternately, Add-Heat energy can

treatment process, in addition to avoiding freeze

is expected to benefit somewhat from higher

if the proposed redesign of the WTP goes forward. The advanced water treatment technologies, including

and nano-filtration, operate at an optimal water temperature of

the existing location at the Public Works campus, or it may be re

raw water distribution line from Vortak L

n the construction of a new WTP.

average of 34°F, based on monitoring conducted by WH Pacific

220 gpm from 34°F to 45

than the demand for heating all of the public buildings in Kotzebue,

After accounting for production and heat transfer inefficiencies,

MSW gasifier system very closely matches the demand curve of an

The RDF boiler scenario, as proposed, will supply approximately 25% of the needed energy.

Nov07-May08

Oct08-Apr09

Nov09-Apr10

Nov10-Apr11

Nov11-May12

Average

* Calculated using "Advantage Engineering BTU Calculator"

http://www.advantageengineering.com/fyi/288/advantageFYI288.php

Operating

Date

KOTZEBUE BIOMASS FEASIBILITY STUDY

: Kotzebue / KEA Add

rrently in the process of overhauling its energy generation portfolio, focusing on

on renewable energy with more turbines at the

panels. As well, KEA is scheduled to replace sev

units that produce less waste heat. KEA has indicated that it can continue to provide as much Add

uction as the city needs, but that issue will have to be revisite

equipment is installed. A biomass energy plant

above, can supplement the Add-Heat system

e, it is recommended that the

, rather than replacing the system outright

fuel oil use elsewhere within Kotzebue

‘ADD-HEAT’ FOR

Heat energy can be injected into the

treatment process, in addition to avoiding freeze

somewhat from higher

if the proposed redesign of the WTP goes forward. The advanced water treatment technologies, including

filtration, operate at an optimal water temperature of

the existing location at the Public Works campus, or it may be re

raw water distribution line from Vortak L

n the construction of a new WTP.

F, based on monitoring conducted by WH Pacific

F to 45°F is expected to consume 1,

than the demand for heating all of the public buildings in Kotzebue,

After accounting for production and heat transfer inefficiencies,

very closely matches the demand curve of an

The RDF boiler scenario, as proposed, will supply approximately 25% of the needed energy.

Flow

(gpm)

173

182

157

147

196

171

* Calculated using "Advantage Engineering BTU Calculator"

http://www.advantageengineering.com/fyi/288/advantageFYI288.php

Operating

Days

FEASIBILITY STUDY

: Kotzebue / KEA Add-Heat System Parameters

rrently in the process of overhauling its energy generation portfolio, focusing on

more turbines at the

panels. As well, KEA is scheduled to replace several if its diesel

KEA has indicated that it can continue to provide as much Add

ity needs, but that issue will have to be revisite

A biomass energy plant heating

Heat system if a shortfall arises. Considering the finite amount of biomass

e, it is recommended that the

, rather than replacing the system outright

Kotzebue.

HEAT’ FOR CITY WATER SYSTEM

be injected into the

treatment process, in addition to avoiding freeze-ups in the distribution pipes. The present treatment system

somewhat from higher-temperature water, but this option becomes much more viable

if the proposed redesign of the WTP goes forward. The advanced water treatment technologies, including

filtration, operate at an optimal water temperature of

the existing location at the Public Works campus, or it may be re

raw water distribution line from Vortak Lake. This is therefore considered a long

n the construction of a new WTP. Ambient i

F, based on monitoring conducted by WH Pacific

F is expected to consume 1,

than the demand for heating all of the public buildings in Kotzebue,

After accounting for production and heat transfer inefficiencies,

very closely matches the demand curve of an

The RDF boiler scenario, as proposed, will supply approximately 25% of the needed energy.

Flow Temp.

(gpm) (deg. F)

239

227

229

239

224

232

* Calculated using "Advantage Engineering BTU Calculator"

http://www.advantageengineering.com/fyi/288/advantageFYI288.php

Supply

FEASIBILITY STUDY

Heat System Parameters

rrently in the process of overhauling its energy generation portfolio, focusing on

local wind farm and testing

eral if its diesel

KEA has indicated that it can continue to provide as much Add

ity needs, but that issue will have to be revisite

heating the WTP and Maintenance building, as described

if a shortfall arises. Considering the finite amount of biomass

e, it is recommended that the city only supplement the

, rather than replacing the system outright. The Btu’s produced are better used to directly displace

CITY WATER SYSTEM

be injected into the front end of the water treatment to assist in the

ups in the distribution pipes. The present treatment system

temperature water, but this option becomes much more viable

if the proposed redesign of the WTP goes forward. The advanced water treatment technologies, including

filtration, operate at an optimal water temperature of

the existing location at the Public Works campus, or it may be re

This is therefore considered a long

mbient inlet water temperature

F, based on monitoring conducted by WH Pacific

F is expected to consume 1,610,000 Btu/hr

than the demand for heating all of the public buildings in Kotzebue,

After accounting for production and heat transfer inefficiencies,

very closely matches the demand curve of an

The RDF boiler scenario, as proposed, will supply approximately 25% of the needed energy.

Temp. Flow

(deg. F) (gpm)

53 199

51 187

48 188

47 200

47 189

49 193

* Calculated using "Advantage Engineering BTU Calculator"

http://www.advantageengineering.com/fyi/288/advantageFYI288.php

Return

rrently in the process of overhauling its energy generation portfolio, focusing on

local wind farm and testing

eral if its diesel –electric gensets with newer, more efficient

KEA has indicated that it can continue to provide as much Add

ity needs, but that issue will have to be revisite

the WTP and Maintenance building, as described

if a shortfall arises. Considering the finite amount of biomass

ity only supplement the

. The Btu’s produced are better used to directly displace

CITY WATER SYSTEM

front end of the water treatment to assist in the

ups in the distribution pipes. The present treatment system

temperature water, but this option becomes much more viable

if the proposed redesign of the WTP goes forward. The advanced water treatment technologies, including

filtration, operate at an optimal water temperature of 45°F.

the existing location at the Public Works campus, or it may be re-located to the Hillside area

This is therefore considered a long

nlet water temperature at the WTP is a

F, based on monitoring conducted by WH Pacific, at a flow rate averaging 220 gpm

610,000 Btu/hr, or 38.68 MM Btu/day.

than the demand for heating all of the public buildings in Kotzebue, as calculated in Section 4.1.1.

After accounting for production and heat transfer inefficiencies, it is expected that

very closely matches the demand curve of an Add-Heat preheat

The RDF boiler scenario, as proposed, will supply approximately 25% of the needed energy.

Temp.

(deg. F)

199 63

187 63

188 58

200 58

189 55

193 59

Daily Load

http://www.advantageengineering.com/fyi/288/advantageFYI288.php

Return

rrently in the process of overhauling its energy generation portfolio, focusing on

local wind farm and testing and potential rollout

electric gensets with newer, more efficient

KEA has indicated that it can continue to provide as much Add

ity needs, but that issue will have to be revisited in future years as the new

the WTP and Maintenance building, as described

if a shortfall arises. Considering the finite amount of biomass

ity only supplement the Add-Heat system with biomass

. The Btu’s produced are better used to directly displace

front end of the water treatment to assist in the

ups in the distribution pipes. The present treatment system

temperature water, but this option becomes much more viable

if the proposed redesign of the WTP goes forward. The advanced water treatment technologies, including

F. The WTP may be re

to the Hillside area

This is therefore considered a long-term option, contingent

at the WTP is a

, at a flow rate averaging 220 gpm

, or 38.68 MM Btu/day.

as calculated in Section 4.1.1.

t is expected that output of

Heat preheater

The RDF boiler scenario, as proposed, will supply approximately 25% of the needed energy.

BTU/hr*

63 995,000

63 1,122,000

58 940,000

58 1,100,000

55 756,000

59 982,600

Daily Load 23,582,400

December 2012

rrently in the process of overhauling its energy generation portfolio, focusing on increasing reliance

and potential rollout of solar

electric gensets with newer, more efficient

KEA has indicated that it can continue to provide as much Add-Heat from

d in future years as the new

the WTP and Maintenance building, as described

if a shortfall arises. Considering the finite amount of biomass

Heat system with biomass

. The Btu’s produced are better used to directly displace

front end of the water treatment to assist in the

ups in the distribution pipes. The present treatment system

temperature water, but this option becomes much more viable

if the proposed redesign of the WTP goes forward. The advanced water treatment technologies, including

The WTP may be re-designed at

to the Hillside area town, along the

term option, contingent

at the WTP is a relatively steady

, at a flow rate averaging 220 gpm. Heating

, or 38.68 MM Btu/day. This is greater

as calculated in Section 4.1.1..

output of the proposed

er for a re-designed

The RDF boiler scenario, as proposed, will supply approximately 25% of the needed energy.

BTU/hr*

995,000

1,122,000

940,000

1,100,000

756,000

982,600

23,582,400

December 2012

increasing reliance

of solar

electric gensets with newer, more efficient

Heat from

d in future years as the new

the WTP and Maintenance building, as described

if a shortfall arises. Considering the finite amount of biomass

Heat system with biomass

. The Btu’s produced are better used to directly displace

front end of the water treatment to assist in the

ups in the distribution pipes. The present treatment system

temperature water, but this option becomes much more viable

if the proposed redesign of the WTP goes forward. The advanced water treatment technologies, including

designed at

along the

term option, contingent

relatively steady

Heating

is is greater

roposed

designed
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4.2 PROJECT SITING

The selection of a prope

feedstock delivery trucks) and utility availability (i.e., electrical and substation access),

into account issues such as the environmental impact, the statu

technology, the ability to expand production as required

analysis with assis

The drivers for siting of the biomass energy facility inclu

1. Proximity to energy user (load)

2. Land owned or controlled by project stakeholders

3. Compliance with city Zoning Code

4. Accepted by neighboring landowners

5. Compliance with County, State, and Federal regulations

6. Access

Steam piping

over 1,000’ between source and use is not recommended due to piping cost and energy loss over the pipe

run. In this project as in most, proximity to the end users of the energy produced is the single largest

determining factor in facility siting.

The city of Kotzebue has no zoning laws, thus zoning is less important, but land ownership and potential

impacts to nei

a biomass

impact the community.

features to comply with applicable safety

At present it does not appear that the land and space requirements for either of the proposed plant

scenarios

processing equipment indicates the process building will be within the range of existing industrial buildings in

Kotzebue.

detail in Section 5.

In and around Kotzebue are many areas with preliminary wetland

Wetlands Inventory (NWI).

have a designation, but standing water was noted in one of the areas identified as suitable for plant siting.

These designations are for planning purposes only, and it is likely the sites will qualify for development under

a national Wide permit with t

site selection.

KOTZEBUE BIOMASS

PROJECT SITING

The selection of a prope

feedstock delivery trucks) and utility availability (i.e., electrical and substation access),

into account issues such as the environmental impact, the statu

technology, the ability to expand production as required

analysis with assistance from project partner DOWL

The drivers for siting of the biomass energy facility inclu

Proximity to energy user (load)

Land owned or controlled by project stakeholders

Compliance with city Zoning Code

Accepted by neighboring landowners

Compliance with County, State, and Federal regulations

Access to feedstock delivery and storage

Steam piping and hot water

over 1,000’ between source and use is not recommended due to piping cost and energy loss over the pipe

this project as in most, proximity to the end users of the energy produced is the single largest

determining factor in facility siting.

ity of Kotzebue has no zoning laws, thus zoning is less important, but land ownership and potential

impacts to neighbors of the biomass plant are both critical siting factors.

a biomass power plant is minimal, there still remains a need to ensure that such a facility does not negatively

impact the community.

features to comply with applicable safety

At present it does not appear that the land and space requirements for either of the proposed plant

scenarios will be a limiting factor in site sele

processing equipment indicates the process building will be within the range of existing industrial buildings in

. Process building and storage requirements for the biomass energy pla

Section 5.

In and around Kotzebue are many areas with preliminary wetland

Wetlands Inventory (NWI).

have a designation, but standing water was noted in one of the areas identified as suitable for plant siting.

These designations are for planning purposes only, and it is likely the sites will qualify for development under

a national Wide permit with t

site selection.

KOTZEBUE BIOMASS FEASIBILITY STUDY

PROJECT SITING ASSESSMENT

The selection of a proper site encompasses many issues

feedstock delivery trucks) and utility availability (i.e., electrical and substation access),

into account issues such as the environmental impact, the statu

technology, the ability to expand production as required

tance from project partner DOWL

The drivers for siting of the biomass energy facility inclu

Proximity to energy user (load)

Land owned or controlled by project stakeholders

Compliance with city Zoning Code

Accepted by neighboring landowners

Compliance with County, State, and Federal regulations

to feedstock delivery and storage

hot water piping are

over 1,000’ between source and use is not recommended due to piping cost and energy loss over the pipe

this project as in most, proximity to the end users of the energy produced is the single largest

determining factor in facility siting.

ity of Kotzebue has no zoning laws, thus zoning is less important, but land ownership and potential

ghbors of the biomass plant are both critical siting factors.

plant is minimal, there still remains a need to ensure that such a facility does not negatively

impact the community. The plant will also need

features to comply with applicable safety

At present it does not appear that the land and space requirements for either of the proposed plant

will be a limiting factor in site sele

processing equipment indicates the process building will be within the range of existing industrial buildings in

Process building and storage requirements for the biomass energy pla

In and around Kotzebue are many areas with preliminary wetland

Wetlands Inventory (NWI). Sites 2 and 3 are designated as ‘freshwater emergent wetlands’.

have a designation, but standing water was noted in one of the areas identified as suitable for plant siting.

These designations are for planning purposes only, and it is likely the sites will qualify for development under

a national Wide permit with the designations.

FEASIBILITY STUDY

ASSESSMENT

r site encompasses many issues

feedstock delivery trucks) and utility availability (i.e., electrical and substation access),

into account issues such as the environmental impact, the statu

technology, the ability to expand production as required

tance from project partner DOWL

The drivers for siting of the biomass energy facility inclu

Proximity to energy user (load)

Land owned or controlled by project stakeholders

Compliance with city Zoning Code

Accepted by neighboring landowners

Compliance with County, State, and Federal regulations

to feedstock delivery and storage

are predominantly

over 1,000’ between source and use is not recommended due to piping cost and energy loss over the pipe

this project as in most, proximity to the end users of the energy produced is the single largest

ity of Kotzebue has no zoning laws, thus zoning is less important, but land ownership and potential

ghbors of the biomass plant are both critical siting factors.

plant is minimal, there still remains a need to ensure that such a facility does not negatively

The plant will also need

features to comply with applicable safety regulations

At present it does not appear that the land and space requirements for either of the proposed plant

will be a limiting factor in site selection.

processing equipment indicates the process building will be within the range of existing industrial buildings in

Process building and storage requirements for the biomass energy pla

In and around Kotzebue are many areas with preliminary wetland

Sites 2 and 3 are designated as ‘freshwater emergent wetlands’.

have a designation, but standing water was noted in one of the areas identified as suitable for plant siting.

These designations are for planning purposes only, and it is likely the sites will qualify for development under

he designations. An onsite delineation survey

FEASIBILITY STUDY

r site encompasses many issues, such as

feedstock delivery trucks) and utility availability (i.e., electrical and substation access),

into account issues such as the environmental impact, the statu

technology, the ability to expand production as required, and more.

tance from project partner DOWL HKM.

The drivers for siting of the biomass energy facility include (ranked in

Land owned or controlled by project stakeholders

Compliance with County, State, and Federal regulations

predominantly the limiting

over 1,000’ between source and use is not recommended due to piping cost and energy loss over the pipe

this project as in most, proximity to the end users of the energy produced is the single largest

ity of Kotzebue has no zoning laws, thus zoning is less important, but land ownership and potential

ghbors of the biomass plant are both critical siting factors.

plant is minimal, there still remains a need to ensure that such a facility does not negatively

The plant will also need to be designed with appropriate setbacks and safety

regulations.

At present it does not appear that the land and space requirements for either of the proposed plant

ction. Bulk feedstock

processing equipment indicates the process building will be within the range of existing industrial buildings in

Process building and storage requirements for the biomass energy pla

In and around Kotzebue are many areas with preliminary wetland

Sites 2 and 3 are designated as ‘freshwater emergent wetlands’.

have a designation, but standing water was noted in one of the areas identified as suitable for plant siting.

These designations are for planning purposes only, and it is likely the sites will qualify for development under

An onsite delineation survey

, such as transportation (i.e., road access for

feedstock delivery trucks) and utility availability (i.e., electrical and substation access),

into account issues such as the environmental impact, the status of current and future production

and more. Tetra Tech conducted a project siting

de (ranked in relative

Compliance with County, State, and Federal regulations

limiting factor in project siting, and a dist

over 1,000’ between source and use is not recommended due to piping cost and energy loss over the pipe

this project as in most, proximity to the end users of the energy produced is the single largest

ity of Kotzebue has no zoning laws, thus zoning is less important, but land ownership and potential

ghbors of the biomass plant are both critical siting factors. While the environmental impact of

plant is minimal, there still remains a need to ensure that such a facility does not negatively

to be designed with appropriate setbacks and safety

At present it does not appear that the land and space requirements for either of the proposed plant

feedstock storage appears to be minimal, and plant

processing equipment indicates the process building will be within the range of existing industrial buildings in

Process building and storage requirements for the biomass energy pla

In and around Kotzebue are many areas with preliminary wetland designation in the Kotzebue National

Sites 2 and 3 are designated as ‘freshwater emergent wetlands’.

have a designation, but standing water was noted in one of the areas identified as suitable for plant siting.

These designations are for planning purposes only, and it is likely the sites will qualify for development under

An onsite delineation survey

transportation (i.e., road access for

feedstock delivery trucks) and utility availability (i.e., electrical and substation access), but also should take

s of current and future production

Tetra Tech conducted a project siting

relative order of importance):

factor in project siting, and a dist

over 1,000’ between source and use is not recommended due to piping cost and energy loss over the pipe

this project as in most, proximity to the end users of the energy produced is the single largest

ity of Kotzebue has no zoning laws, thus zoning is less important, but land ownership and potential

While the environmental impact of

plant is minimal, there still remains a need to ensure that such a facility does not negatively

to be designed with appropriate setbacks and safety

At present it does not appear that the land and space requirements for either of the proposed plant

appears to be minimal, and plant

processing equipment indicates the process building will be within the range of existing industrial buildings in

Process building and storage requirements for the biomass energy plant are described in

designation in the Kotzebue National

Sites 2 and 3 are designated as ‘freshwater emergent wetlands’.

have a designation, but standing water was noted in one of the areas identified as suitable for plant siting.

These designations are for planning purposes only, and it is likely the sites will qualify for development under

An onsite delineation survey is recommended

December 2012

transportation (i.e., road access for

but also should take

s of current and future production

Tetra Tech conducted a project siting

order of importance):

factor in project siting, and a distance of

over 1,000’ between source and use is not recommended due to piping cost and energy loss over the pipe

this project as in most, proximity to the end users of the energy produced is the single largest

ity of Kotzebue has no zoning laws, thus zoning is less important, but land ownership and potential

While the environmental impact of

plant is minimal, there still remains a need to ensure that such a facility does not negatively

to be designed with appropriate setbacks and safety

At present it does not appear that the land and space requirements for either of the proposed plant

appears to be minimal, and plant

processing equipment indicates the process building will be within the range of existing industrial buildings in

nt are described in greater

designation in the Kotzebue National

Sites 2 and 3 are designated as ‘freshwater emergent wetlands’. Site 1 does n

have a designation, but standing water was noted in one of the areas identified as suitable for plant siting.

These designations are for planning purposes only, and it is likely the sites will qualify for development under

is recommended prior to

December 2012

transportation (i.e., road access for

but also should take

s of current and future production

Tetra Tech conducted a project siting

ance of

over 1,000’ between source and use is not recommended due to piping cost and energy loss over the pipe

this project as in most, proximity to the end users of the energy produced is the single largest

ity of Kotzebue has no zoning laws, thus zoning is less important, but land ownership and potential

While the environmental impact of

plant is minimal, there still remains a need to ensure that such a facility does not negatively

to be designed with appropriate setbacks and safety

At present it does not appear that the land and space requirements for either of the proposed plant

appears to be minimal, and plant

processing equipment indicates the process building will be within the range of existing industrial buildings in

greater

designation in the Kotzebue National

Site 1 does not

have a designation, but standing water was noted in one of the areas identified as suitable for plant siting.

These designations are for planning purposes only, and it is likely the sites will qualify for development under

prior to final
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A map of Kotzebue

of the preliminary wetland delineations in the

4.2.1 SITE 1:

Several available locations at the Kotzebue Public Works campus are suitable for construction of a biomass

energy plant, including to the west of the Bailer

northeast of th

Siting at the Public Works campus carries a number of project benefits, including

source and energy users)

producing renewab

system is logistically feasible at this prospective site. Hot water distribution piping is minimal in either plant

configuration. As well, Kotzebue already owns and contro

and reduce safety requirements at the site.

There are also potential drawbacks to these sites.

available unused land at a premium in the city, the si

residential property to the southeast.

than a smaller

facility processing pre

noise, visual, emissions, or other impacts.

An additional consideration is that there is

Building.

Swan Lake Boat Harbor upgrades project,

4.2.2 SITE 2: HILLSIDE

The Hillside

plant site. The

the 2009 Sanitation Master Plan to locate

The area has been platted and lots subdivided, with the

area. Kikiktagaruk Inupiat Corporation (KIC) owns the surrounding land.

area and approximate site location, from the city looking east.

KOTZEBUE BIOMASS

Kotzebue identifying the prospective sites follows the

of the preliminary wetland delineations in the

SITE 1: PUBLIC WORKS FACILIT

available locations at the Kotzebue Public Works campus are suitable for construction of a biomass

energy plant, including to the west of the Bailer

northeast of the WTP and

Siting at the Public Works campus carries a number of project benefits, including

source and energy users)

producing renewable energy to serve either space heating at city

system is logistically feasible at this prospective site. Hot water distribution piping is minimal in either plant

configuration. As well, Kotzebue already owns and contro

and reduce safety requirements at the site.

There are also potential drawbacks to these sites.

available unused land at a premium in the city, the si

residential property to the southeast.

than a smaller-scale RDF boiler

processing pre-sorted feedstock

noise, visual, emissions, or other impacts.

An additional consideration is that there is

The city has considered filling the standing water area with dredged material from the upcoming

Swan Lake Boat Harbor upgrades project,

SITE 2: HILLSIDE

Hillside area to the southeast of Kotzebue is

. The city of Kotzebue has plans to develop areas of the hillside for residential use

the 2009 Sanitation Master Plan to locate

The area has been platted and lots subdivided, with the

Kikiktagaruk Inupiat Corporation (KIC) owns the surrounding land.

area and approximate site location, from the city looking east.

KOTZEBUE BIOMASS FEASIBILITY STUDY

identifying the prospective sites follows the

of the preliminary wetland delineations in the

PUBLIC WORKS FACILIT

available locations at the Kotzebue Public Works campus are suitable for construction of a biomass

energy plant, including to the west of the Bailer

e WTP and water tanks.

Siting at the Public Works campus carries a number of project benefits, including

source and energy users) and land ownership and control. Regarding distance to potential energy users,

le energy to serve either space heating at city

system is logistically feasible at this prospective site. Hot water distribution piping is minimal in either plant

configuration. As well, Kotzebue already owns and contro

and reduce safety requirements at the site.

There are also potential drawbacks to these sites.

available unused land at a premium in the city, the si

residential property to the southeast.

scale RDF boiler, which is expected to have greater noise, odor, and air emis

sorted feedstock

noise, visual, emissions, or other impacts.

An additional consideration is that there is

has considered filling the standing water area with dredged material from the upcoming

Swan Lake Boat Harbor upgrades project,

SITE 2: HILLSIDE

area to the southeast of Kotzebue is

ity of Kotzebue has plans to develop areas of the hillside for residential use

the 2009 Sanitation Master Plan to locate

The area has been platted and lots subdivided, with the

Kikiktagaruk Inupiat Corporation (KIC) owns the surrounding land.

area and approximate site location, from the city looking east.

FEASIBILITY STUDY

identifying the prospective sites follows the

of the preliminary wetland delineations in the city.

PUBLIC WORKS FACILITY

available locations at the Kotzebue Public Works campus are suitable for construction of a biomass
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Figure 4-2: Biomass Energy Plant Sites
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5 CONCEPTUAL

Tetra Tech reviewed major heating and power options that are applicable to the general project conditions

thus far determined for the prospective

technology for the biomass power plant and des

5.1 FACILITY DESCRIPTION

Tetra Tech evaluated the viability of two energy generation configurations at Kotzebue

Scenario 1 will combust densified refuse

on source

stream. This waste stream will be combusted in a single

operating expense. Thermal energy produced would

could also be used to supplement the

Scenario 2 is

round thermal energy for

system.

5.2 SCENARIO 1

Tetra Tech developed the following conceptual

plant design is engineered and tailored to conditions specific to the site, at a level corresponding to standard

engineering practices of 10%

following section and a corresponding

description below, the process has been broken down into its three critical components: feedstock

management, energy generation/distribution, and combustion byproduct management.

Feedstock Man

 Feedstock

wood materials from the

be used to collect materials

city’s MSW waste stream.

possibly in conjunction with an aluminum and tin recycling program.

 Once sorted, the RDF

adjacent to the Bailer Building on the Kotzebue Public Works

achieve the standard cardboard/paper/wood ratio, then

pelletizing unit may be substituted for briquetting in this stage, but would require the addition of a
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adjacent to the Bailer Building on the Kotzebue Public Works campus

sent through a shred

pelletizing unit may be substituted for briquetting in this stage, but would require the addition of a

Tetra Tech reviewed major heating and power options that are applicable to the general project conditions

lant. The following section identifies the most likely process

cribes the conceptual plant design.

Tetra Tech evaluated the viability of two energy generation configurations at Kotzebue:

in a commercial-scale boiler.

site sorting of Kotzebue’s waste stream to produce a homogenous RDF waste

chamber ambient-air boiler of less capital and

be used for heating Public Works campus

waste stream, and producing year

city water supply treatment and Add

design of a RDF boiler system for Scenario 1.

plant design is engineered and tailored to conditions specific to the site, at a level corresponding to standard

The system process flow is described in sequence in the

process flow diagram is supplied below as Figure

description below, the process has been broken down into its three critical components: feedstock

management, energy generation/distribution, and combustion byproduct management.

for this system will consist of sorted and separated cardboard, newspaper, mixed paper, and

The city’s waste management equipment will

ted material from the producers

RDF fuel will be separated from the waste stream in the Bailer

fuel material is transported to the fuel storage room of the energy

ampus. Here, raw RDF is blended to

sent through a shredder and

pelletizing unit may be substituted for briquetting in this stage, but would require the addition of a

December 2012

Tetra Tech reviewed major heating and power options that are applicable to the general project conditions

lant. The following section identifies the most likely process

Scenario 1 will re

site sorting of Kotzebue’s waste stream to produce a homogenous RDF waste

air boiler of less capital and

ampus buildings

waste stream, and producing year

treatment and Add

design of a RDF boiler system for Scenario 1.

plant design is engineered and tailored to conditions specific to the site, at a level corresponding to standard

The system process flow is described in sequence in the

Figure 5-1. In the

description below, the process has been broken down into its three critical components: feedstock

for this system will consist of sorted and separated cardboard, newspaper, mixed paper, and

The city’s waste management equipment will

ted material from the producers or mixed with the

RDF fuel will be separated from the waste stream in the Bailer building,

nergy plant building

Here, raw RDF is blended to

der and briquette unit.

pelletizing unit may be substituted for briquetting in this stage, but would require the addition of a

December 2012

Tetra Tech reviewed major heating and power options that are applicable to the general project conditions

lant. The following section identifies the most likely process

Scenario 1 will rely

site sorting of Kotzebue’s waste stream to produce a homogenous RDF waste

air boiler of less capital and

buildings, but

waste stream, and producing year-

treatment and Add-Heat

design of a RDF boiler system for Scenario 1. The

plant design is engineered and tailored to conditions specific to the site, at a level corresponding to standard

The system process flow is described in sequence in the

In the

description below, the process has been broken down into its three critical components: feedstock

for this system will consist of sorted and separated cardboard, newspaper, mixed paper, and

The city’s waste management equipment will

or mixed with the

uilding,

uilding,

Here, raw RDF is blended to

unit. A

pelletizing unit may be substituted for briquetting in this stage, but would require the addition of a
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hammer mill and possibly other equipment at an additional cost.

to store

blending of various grades of feedstock materials, and

feedstock fuel processed at the facility is expected to be

content as received is

specification can be either dried or blended with in

Operati

understanding

 Several 4

assumed these bins can be moved from the sorting location

building using existing city equipment (e.g., front

Energy Generation & Distribution

 Sorted, mixed, dried, and densified

Alternatively, a mechanized

Walking floor systems add significant additional cost, and were not deemed necessa

material needing transport

twin screw augers homogenize and break up densified fuel, metering into the stoker

 The stoker

and hazard associated with high

exhaust gasses.

from the bottom of the boiler.

 The working fluid (here, water) is heated at low pressure (15

The water will be metered as needed to the

underground piping, which will enter each building at its boiler room and tie into existing heating

distribution systems.

heating needs.

 Feed control and plant operations

controller (PLC) systems.

Combustion B

 Ash is produced by the combustion process and is collected as noted in the energy generation section.

The amount of ash produced will likely range from 2 to 10 percent of the ori

dependent on the feedstock, moist

produced by the system is expected to be
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hammer mill and possibly other equipment at an additional cost.

to store a 60-day suppl

blending of various grades of feedstock materials, and

feedstock fuel processed at the facility is expected to be

content as received is

specification can be either dried or blended with in

Operational experience

understanding the seasonal variat

Several 4-6 yard rolling bins will be included in the project capital costs for feedstock management.

assumed these bins can be moved from the sorting location

building using existing city equipment (e.g., front

Energy Generation & Distribution

Sorted, mixed, dried, and densified

Alternatively, a mechanized

Walking floor systems add significant additional cost, and were not deemed necessa

material needing transport

twin screw augers homogenize and break up densified fuel, metering into the stoker

stoker – boiler

and hazard associated with high

exhaust gasses. The solid material remaining is the ash waste product which i

from the bottom of the boiler.

The working fluid (here, water) is heated at low pressure (15

water will be metered as needed to the

underground piping, which will enter each building at its boiler room and tie into existing heating

distribution systems.

heating needs.

Feed control and plant operations

controller (PLC) systems.

Combustion Byproduct Management

Ash is produced by the combustion process and is collected as noted in the energy generation section.

The amount of ash produced will likely range from 2 to 10 percent of the ori

dependent on the feedstock, moist

produced by the system is expected to be
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hammer mill and possibly other equipment at an additional cost.

day supply of feedstock

blending of various grades of feedstock materials, and

feedstock fuel processed at the facility is expected to be

content as received is expected to be approximately

specification can be either dried or blended with in

experience is critical in this stage

the seasonal variat

6 yard rolling bins will be included in the project capital costs for feedstock management.

assumed these bins can be moved from the sorting location

building using existing city equipment (e.g., front

Energy Generation & Distribution

Sorted, mixed, dried, and densified

Alternatively, a mechanized ‘walking floor’

Walking floor systems add significant additional cost, and were not deemed necessa

material needing transport. The surge hopper marks the beginning of the combustion cycle.

twin screw augers homogenize and break up densified fuel, metering into the stoker

boiler system will ut

and hazard associated with high

The solid material remaining is the ash waste product which i

from the bottom of the boiler.

The working fluid (here, water) is heated at low pressure (15

water will be metered as needed to the

underground piping, which will enter each building at its boiler room and tie into existing heating

distribution systems. Existing diesel boilers are expected to be retained for backup or on

Feed control and plant operations

controller (PLC) systems.

yproduct Management

Ash is produced by the combustion process and is collected as noted in the energy generation section.

The amount of ash produced will likely range from 2 to 10 percent of the ori

dependent on the feedstock, moist

produced by the system is expected to be

FEASIBILITY STUDY

hammer mill and possibly other equipment at an additional cost.

y of feedstock, sufficient for this configuration

blending of various grades of feedstock materials, and

feedstock fuel processed at the facility is expected to be

expected to be approximately

specification can be either dried or blended with in

is critical in this stage

the seasonal variations inherent in the Arctic.

6 yard rolling bins will be included in the project capital costs for feedstock management.

assumed these bins can be moved from the sorting location

building using existing city equipment (e.g., front

Sorted, mixed, dried, and densified RDF fuel will likely be manually loaded to a 1

‘walking floor’ system

Walking floor systems add significant additional cost, and were not deemed necessa

. The surge hopper marks the beginning of the combustion cycle.

twin screw augers homogenize and break up densified fuel, metering into the stoker

system will utilize a 3-pass, hydronic hot

-pressure steam.

The solid material remaining is the ash waste product which i

The working fluid (here, water) is heated at low pressure (15

water will be metered as needed to the Water Treatment Plant

underground piping, which will enter each building at its boiler room and tie into existing heating

Existing diesel boilers are expected to be retained for backup or on

Feed control and plant operations are managed automatically via control panel and programmable logic

yproduct Management

Ash is produced by the combustion process and is collected as noted in the energy generation section.

The amount of ash produced will likely range from 2 to 10 percent of the ori

dependent on the feedstock, moisture content and the transfo

produced by the system is expected to be baled with residual MSW and

BILITY STUDY

hammer mill and possibly other equipment at an additional cost.

, sufficient for this configuration

blending of various grades of feedstock materials, and summer storage

feedstock fuel processed at the facility is expected to be approximately

expected to be approximately 10-30

specification can be either dried or blended with in-spec material to reach the desired b

is critical in this stage; in order

ions inherent in the Arctic.

6 yard rolling bins will be included in the project capital costs for feedstock management.

assumed these bins can be moved from the sorting location

building using existing city equipment (e.g., front-end loaders, skid

RDF fuel will likely be manually loaded to a 1

system can transition stored f

Walking floor systems add significant additional cost, and were not deemed necessa

. The surge hopper marks the beginning of the combustion cycle.

twin screw augers homogenize and break up densified fuel, metering into the stoker

pass, hydronic hot

pressure steam. In addition to

The solid material remaining is the ash waste product which i

The working fluid (here, water) is heated at low pressure (15

Water Treatment Plant

underground piping, which will enter each building at its boiler room and tie into existing heating

Existing diesel boilers are expected to be retained for backup or on

are managed automatically via control panel and programmable logic

Ash is produced by the combustion process and is collected as noted in the energy generation section.

The amount of ash produced will likely range from 2 to 10 percent of the ori

ure content and the transfo

baled with residual MSW and

hammer mill and possibly other equipment at an additional cost. The feedstock storage area is designed

, sufficient for this configuration.

summer storage

approximately

30 percent. Any material received outs of that

spec material to reach the desired b

; in order to produce

ions inherent in the Arctic.

6 yard rolling bins will be included in the project capital costs for feedstock management.

assumed these bins can be moved from the sorting location within the Bailer

end loaders, skid-steer, etc).

RDF fuel will likely be manually loaded to a 1

can transition stored f

Walking floor systems add significant additional cost, and were not deemed necessa

. The surge hopper marks the beginning of the combustion cycle.

twin screw augers homogenize and break up densified fuel, metering into the stoker

pass, hydronic hot-water based boiler system, reducing the cost

In addition to hot water

The solid material remaining is the ash waste product which i

The working fluid (here, water) is heated at low pressure (15-30 psi) to desired temperature (180 deg

Water Treatment Plant (WTP

underground piping, which will enter each building at its boiler room and tie into existing heating

Existing diesel boilers are expected to be retained for backup or on

are managed automatically via control panel and programmable logic

Ash is produced by the combustion process and is collected as noted in the energy generation section.

The amount of ash produced will likely range from 2 to 10 percent of the ori

ure content and the transformational process noted above

baled with residual MSW and disposed of in the city landfill.

feedstock storage area is designed

This will allow for onsite drying,

summer storage. The lower heat value of the

approximately 6520 Btu/lb, and the moisture

Any material received outs of that

spec material to reach the desired b

to produce consistent

6 yard rolling bins will be included in the project capital costs for feedstock management.

within the Bailer building

steer, etc).

RDF fuel will likely be manually loaded to a 1-2 day surge hopper.

can transition stored fuels into the combustion cycle.

Walking floor systems add significant additional cost, and were not deemed necessary for the volume of

. The surge hopper marks the beginning of the combustion cycle.

twin screw augers homogenize and break up densified fuel, metering into the stoker –

water based boiler system, reducing the cost

hot water, the boiler

The solid material remaining is the ash waste product which is mechanically

30 psi) to desired temperature (180 deg

P) and the Maintenance Shop

underground piping, which will enter each building at its boiler room and tie into existing heating

Existing diesel boilers are expected to be retained for backup or on

are managed automatically via control panel and programmable logic

Ash is produced by the combustion process and is collected as noted in the energy generation section.

The amount of ash produced will likely range from 2 to 10 percent of the original feedstock, but

rmational process noted above

disposed of in the city landfill.

December 2012

feedstock storage area is designed

This will allow for onsite drying,

The lower heat value of the

lb, and the moisture

Any material received outs of that

spec material to reach the desired blend

consistent feed material

6 yard rolling bins will be included in the project capital costs for feedstock management.

uilding to the process

2 day surge hopper.

uels into the combustion cycle.

ry for the volume of

. The surge hopper marks the beginning of the combustion cycle. From here,

– boiler unit.

water based boiler system, reducing the cost

the boiler generates ash and

mechanically removed

30 psi) to desired temperature (180 deg

) and the Maintenance Shop

underground piping, which will enter each building at its boiler room and tie into existing heating

Existing diesel boilers are expected to be retained for backup or on-call peak

are managed automatically via control panel and programmable logic

Ash is produced by the combustion process and is collected as noted in the energy generation section.

ginal feedstock, but

rmational process noted above

disposed of in the city landfill.

December 2012

feedstock storage area is designed

This will allow for onsite drying,

The lower heat value of the

lb, and the moisture

Any material received outs of that

ratio.

feed material

6 yard rolling bins will be included in the project capital costs for feedstock management. It is

to the process

2 day surge hopper.

uels into the combustion cycle.

ry for the volume of

rom here,

water based boiler system, reducing the cost

ash and

removed

30 psi) to desired temperature (180 deg C).

) and the Maintenance Shop via

underground piping, which will enter each building at its boiler room and tie into existing heating

call peak

are managed automatically via control panel and programmable logic

Ash is produced by the combustion process and is collected as noted in the energy generation section.

ginal feedstock, but is

rmational process noted above. Ash

disposed of in the city landfill.
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 Air Pollution Control

and is denoted as “gas

contaminates are removed from the combustion gasses. Air emissions will be required to meet

regulations determined by the Federal EPA

will be selected further into the design process, but would likely include one or more standard

technologies, including

cyclonic dry systems are expected to be sufficient for this configuration, and are factored into the capital

expenditure as such.

5.2.1 SCENARIO 1 SYSTEM SC

The boiler

users supplied.

additional capacity allows turn

demand for thermal energy, demonstrated in Table

Table

Peak Season Analysis

Low Season Analysis

Additionally,

several sources. Increased production and/or capture of cardboard, paper, and wood materials can

immediately translate to more buildings heated by the system. 60% +

results in an increase of 60 tons per year of feedstock material. Pellet purchase can also be increased as

needed to heat more city buildings.

KOTZEBUE BIOMASS

Air Pollution Control

and is denoted as “gas

contaminates are removed from the combustion gasses. Air emissions will be required to meet

regulations determined by the Federal EPA

will be selected further into the design process, but would likely include one or more standard

technologies, including

cyclonic dry systems are expected to be sufficient for this configuration, and are factored into the capital

expenditure as such.

SCENARIO 1 SYSTEM SC

boiler system in Scenario 1

users supplied. Primarily, this is because boilers are offered in a relatively standard 1.5 MM Btu size. The

additional capacity allows turn

demand for thermal energy, demonstrated in Table

Table 5-1: Scenario 1 Seasonal Variability

Seasonal Variability

Peak Season Analysis

Low Season Analysis

Additionally, an RDF system in Kotzebue has significant ability for expansion in feedstock input through

several sources. Increased production and/or capture of cardboard, paper, and wood materials can

immediately translate to more buildings heated by the system. 60% +

results in an increase of 60 tons per year of feedstock material. Pellet purchase can also be increased as

needed to heat more city buildings.
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Air Pollution Control (APC) is the final treatment of the gas stream prior to release into

and is denoted as “gas cleanup” in Figure

contaminates are removed from the combustion gasses. Air emissions will be required to meet

regulations determined by the Federal EPA

will be selected further into the design process, but would likely include one or more standard

technologies, including cyclone dust collectors, baghouses

cyclonic dry systems are expected to be sufficient for this configuration, and are factored into the capital

expenditure as such.

SCENARIO 1 SYSTEM SCALE FLEXIBILITY

in Scenario 1 is designed to be oversized to allow for additional feedstock input and energy

Primarily, this is because boilers are offered in a relatively standard 1.5 MM Btu size. The

additional capacity allows turn-up and turn

demand for thermal energy, demonstrated in Table

Scenario 1 Seasonal Variability

Seasonal Variability

Peak Season Analysis Feedstock Demand (TPD)

Hot Water (MM BTU/hr)

Low Season Analysis Feedstock Demand (TPD)

Hot Water (MM BTU/hr)

an RDF system in Kotzebue has significant ability for expansion in feedstock input through

several sources. Increased production and/or capture of cardboard, paper, and wood materials can

immediately translate to more buildings heated by the system. 60% +

results in an increase of 60 tons per year of feedstock material. Pellet purchase can also be increased as

needed to heat more city buildings.

FEASIBILITY STUDY

is the final treatment of the gas stream prior to release into

cleanup” in Figure 5-1.

contaminates are removed from the combustion gasses. Air emissions will be required to meet

regulations determined by the Federal EPA and State environmental regulatory agency.

will be selected further into the design process, but would likely include one or more standard

cyclone dust collectors, baghouses

cyclonic dry systems are expected to be sufficient for this configuration, and are factored into the capital

ALE FLEXIBILITY

is designed to be oversized to allow for additional feedstock input and energy

Primarily, this is because boilers are offered in a relatively standard 1.5 MM Btu size. The

up and turn-down capability to accom

demand for thermal energy, demonstrated in Table

Scenario 1 Seasonal Variability

Seasonal Variability

Feedstock Demand (TPD)

Hot Water (MM BTU/hr)

Feedstock Demand (TPD)

Hot Water (MM BTU/hr)

an RDF system in Kotzebue has significant ability for expansion in feedstock input through

several sources. Increased production and/or capture of cardboard, paper, and wood materials can

immediately translate to more buildings heated by the system. 60% +

results in an increase of 60 tons per year of feedstock material. Pellet purchase can also be increased as

BILITY STUDY

is the final treatment of the gas stream prior to release into

This gas cleanup step will ensure that NOx, SOx, and other

contaminates are removed from the combustion gasses. Air emissions will be required to meet

and State environmental regulatory agency.

will be selected further into the design process, but would likely include one or more standard

cyclone dust collectors, baghouses, and electrostatic precipitators

cyclonic dry systems are expected to be sufficient for this configuration, and are factored into the capital

ALE FLEXIBILITY

is designed to be oversized to allow for additional feedstock input and energy

Primarily, this is because boilers are offered in a relatively standard 1.5 MM Btu size. The

down capability to accom

demand for thermal energy, demonstrated in Table 5-1.

Feedstock Demand (TPD)

Hot Water (MM BTU/hr)

Feedstock Demand (TPD)

Hot Water (MM BTU/hr)

an RDF system in Kotzebue has significant ability for expansion in feedstock input through

several sources. Increased production and/or capture of cardboard, paper, and wood materials can

immediately translate to more buildings heated by the system. 60% +

results in an increase of 60 tons per year of feedstock material. Pellet purchase can also be increased as

is the final treatment of the gas stream prior to release into

This gas cleanup step will ensure that NOx, SOx, and other

contaminates are removed from the combustion gasses. Air emissions will be required to meet

and State environmental regulatory agency.

will be selected further into the design process, but would likely include one or more standard

, and electrostatic precipitators

cyclonic dry systems are expected to be sufficient for this configuration, and are factored into the capital

is designed to be oversized to allow for additional feedstock input and energy

Primarily, this is because boilers are offered in a relatively standard 1.5 MM Btu size. The

down capability to accommodate fluctuations in

Scenario 1

2.21

0.93

0.48

0.39

an RDF system in Kotzebue has significant ability for expansion in feedstock input through

several sources. Increased production and/or capture of cardboard, paper, and wood materials can

immediately translate to more buildings heated by the system. 60% + capture rate of RDF is achievable, and

results in an increase of 60 tons per year of feedstock material. Pellet purchase can also be increased as

is the final treatment of the gas stream prior to release into

This gas cleanup step will ensure that NOx, SOx, and other

contaminates are removed from the combustion gasses. Air emissions will be required to meet

and State environmental regulatory agency.

will be selected further into the design process, but would likely include one or more standard

, and electrostatic precipitators

cyclonic dry systems are expected to be sufficient for this configuration, and are factored into the capital

is designed to be oversized to allow for additional feedstock input and energy

Primarily, this is because boilers are offered in a relatively standard 1.5 MM Btu size. The

modate fluctuations in

an RDF system in Kotzebue has significant ability for expansion in feedstock input through

several sources. Increased production and/or capture of cardboard, paper, and wood materials can

capture rate of RDF is achievable, and

results in an increase of 60 tons per year of feedstock material. Pellet purchase can also be increased as

December 2012

is the final treatment of the gas stream prior to release into the atmosphere

This gas cleanup step will ensure that NOx, SOx, and other

contaminates are removed from the combustion gasses. Air emissions will be required to meet

and State environmental regulatory agency. APC equipment

will be selected further into the design process, but would likely include one or more standard

, and electrostatic precipitators. The less-

cyclonic dry systems are expected to be sufficient for this configuration, and are factored into the capital

is designed to be oversized to allow for additional feedstock input and energy

Primarily, this is because boilers are offered in a relatively standard 1.5 MM Btu size. The

modate fluctuations in seasonal

an RDF system in Kotzebue has significant ability for expansion in feedstock input through

several sources. Increased production and/or capture of cardboard, paper, and wood materials can

capture rate of RDF is achievable, and

results in an increase of 60 tons per year of feedstock material. Pellet purchase can also be increased as

December 2012

the atmosphere

This gas cleanup step will ensure that NOx, SOx, and other

contaminates are removed from the combustion gasses. Air emissions will be required to meet

APC equipment

will be selected further into the design process, but would likely include one or more standard

-costly

cyclonic dry systems are expected to be sufficient for this configuration, and are factored into the capital

is designed to be oversized to allow for additional feedstock input and energy

Primarily, this is because boilers are offered in a relatively standard 1.5 MM Btu size. The

seasonal

an RDF system in Kotzebue has significant ability for expansion in feedstock input through

several sources. Increased production and/or capture of cardboard, paper, and wood materials can

capture rate of RDF is achievable, and

results in an increase of 60 tons per year of feedstock material. Pellet purchase can also be increased as
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Figure

RDF feedstock will be stockpiled through summer months and drawn down in the winter months. RDF

briquettes will be stored in the plant building storage area in the offseason. Maximum storage is expected at

approximately 40 tons at a 50

occurs in September, as the heating season is beginning to ramp up. Figure 5

in boiler operations and RDF briquette storage.
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Figure 5-1: Feedstock

RDF feedstock will be stockpiled through summer months and drawn down in the winter months. RDF

briquettes will be stored in the plant building storage area in the offseason. Maximum storage is expected at

approximately 40 tons at a 50

occurs in September, as the heating season is beginning to ramp up. Figure 5

in boiler operations and RDF briquette storage.

RDF Feedstock Input and Stockpile Levels

KOTZEBUE BIOMASS FEASI

Feedstock Storage Schedule

RDF feedstock will be stockpiled through summer months and drawn down in the winter months. RDF

briquettes will be stored in the plant building storage area in the offseason. Maximum storage is expected at

approximately 40 tons at a 50% RDF capture rate, and 70 tons at a 60% RDF capture rate. Maximum supply

occurs in September, as the heating season is beginning to ramp up. Figure 5

in boiler operations and RDF briquette storage.

RDF Feedstock Input and Stockpile Levels

FEASIBILITY STUDY

Storage Schedule

RDF feedstock will be stockpiled through summer months and drawn down in the winter months. RDF

briquettes will be stored in the plant building storage area in the offseason. Maximum storage is expected at

% RDF capture rate, and 70 tons at a 60% RDF capture rate. Maximum supply

occurs in September, as the heating season is beginning to ramp up. Figure 5

in boiler operations and RDF briquette storage.

RDF Feedstock Input and Stockpile Levels

BILITY STUDY

RDF feedstock will be stockpiled through summer months and drawn down in the winter months. RDF

briquettes will be stored in the plant building storage area in the offseason. Maximum storage is expected at

% RDF capture rate, and 70 tons at a 60% RDF capture rate. Maximum supply

occurs in September, as the heating season is beginning to ramp up. Figure 5

RDF Feedstock Input and Stockpile Levels

RDF feedstock will be stockpiled through summer months and drawn down in the winter months. RDF

briquettes will be stored in the plant building storage area in the offseason. Maximum storage is expected at

% RDF capture rate, and 70 tons at a 60% RDF capture rate. Maximum supply

occurs in September, as the heating season is beginning to ramp up. Figure 5

RDF Feedstock Input and Stockpile Levels

Boiler Feed

RDF
Stockpile

RDF feedstock will be stockpiled through summer months and drawn down in the winter months. RDF

briquettes will be stored in the plant building storage area in the offseason. Maximum storage is expected at

% RDF capture rate, and 70 tons at a 60% RDF capture rate. Maximum supply

occurs in September, as the heating season is beginning to ramp up. Figure 5-1 shows the seasonal variation

Boiler Feed

Stockpile

December 2012

RDF feedstock will be stockpiled through summer months and drawn down in the winter months. RDF

briquettes will be stored in the plant building storage area in the offseason. Maximum storage is expected at

% RDF capture rate, and 70 tons at a 60% RDF capture rate. Maximum supply

1 shows the seasonal variation

December 2012

RDF feedstock will be stockpiled through summer months and drawn down in the winter months. RDF

briquettes will be stored in the plant building storage area in the offseason. Maximum storage is expected at

% RDF capture rate, and 70 tons at a 60% RDF capture rate. Maximum supply

1 shows the seasonal variation
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Figure 5-2: Scenario 1

COMMUNITY ELECTRIC FEASIBILITY STUDY

Scenario 1 – RDF Boiler

COMMUNITY ELECTRIC FEASIBILITY STUDY

RDF Boiler Block Flow Diagram

COMMUNITY ELECTRIC FEASIBILITY STUDY

Block Flow Diagram

COMMUNITY ELECTRIC FEASIBILITY STUDY

December 2012December 2012
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Figure 5-3:

KOTZEBUE BIOMASS FEASIBILITY STUDY

Kotzebue Biomass Power Plant Facility Configuration

FEASIBILITY STUDY

Biomass Power Plant Facility Configuration

FEASIBILITY STUDY

Biomass Power Plant Facility ConfigurationBiomass Power Plant Facility Configuration (In-Town RDF Plant)Town RDF Plant)

December 2012December 2012
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5.3 SCENARIO 2

Tetra Tech also developed a conceptual

MSW, corresponding to

and tailored to c

10% system design.

corresponding process flow diagram is

Feedstock Management & Logistics

 Feedstock for this system will consist of

the waste stream to remove potentially explosive items (canisters, etc) or hazardo

large batteries is all that is required prior to being fed into the gas

 Once at the project site, the bales will be passed through an MSW shredder. This will serve to reduce

particle size, blend the feedstock, and make it more

Energy Generation & Distribution

 Feedstock material will be introduced to the combustion system via

the primary combustion chamber.

interrupted.

complete

 The system will utilize a 2

and carefully

in the second stage, producing steam in a boiler. The system generates ash and exhaust gasses. The solid

material remaining is the ash waste product which is mechanically removed from the bottom of the

boiler.

 The working fluid (here, water) is heated

the steam will be transferred to Kotzebue’s incom

exchangers.

 Feed control and plant operations are managed automatically via control panel and programmable logic

controller (PLC) systems.

Combustion Byproduct Management

 Ash is produced by the combustion

The amount of ash produced will likely range from

dependent on the feedstock, moisture content and the transformational process noted abov

produced by the system is expected to be disposed of in the city landfill.
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SCENARIO 2 –

Tetra Tech also developed a conceptual

corresponding to

and tailored to conditions specific to the site, at a level corresponding to standard engineering practices of

system design. The system process flow is described in sequence in the following section and a

corresponding process flow diagram is

Feedstock Management & Logistics

Feedstock for this system will consist of

the waste stream to remove potentially explosive items (canisters, etc) or hazardo

large batteries is all that is required prior to being fed into the gas

Once at the project site, the bales will be passed through an MSW shredder. This will serve to reduce

particle size, blend the feedstock, and make it more

Energy Generation & Distribution

Feedstock material will be introduced to the combustion system via

the primary combustion chamber.

interrupted. Supplemental fuel is estimated

complete oxidation is achieved in the primary chamber

The system will utilize a 2

and carefully-controlled oxygen (air) input and gasifies the material. Gasses are fully combusted with air

in the second stage, producing steam in a boiler. The system generates ash and exhaust gasses. The solid

material remaining is the ash waste product which is mechanically removed from the bottom of the

boiler.

The working fluid (here, water) is heated

the steam will be transferred to Kotzebue’s incom

exchangers.

Feed control and plant operations are managed automatically via control panel and programmable logic

controller (PLC) systems.

Combustion Byproduct Management

Ash is produced by the combustion

The amount of ash produced will likely range from

dependent on the feedstock, moisture content and the transformational process noted abov

produced by the system is expected to be disposed of in the city landfill.
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MSW GASIFIER

Tetra Tech also developed a conceptual

corresponding to Scenario 2. As with the RDF boiler conceptual design, this

onditions specific to the site, at a level corresponding to standard engineering practices of

The system process flow is described in sequence in the following section and a

corresponding process flow diagram is

Feedstock Management & Logistics

Feedstock for this system will consist of

the waste stream to remove potentially explosive items (canisters, etc) or hazardo

large batteries is all that is required prior to being fed into the gas

Once at the project site, the bales will be passed through an MSW shredder. This will serve to reduce

particle size, blend the feedstock, and make it more

Energy Generation & Distribution

Feedstock material will be introduced to the combustion system via

the primary combustion chamber.

Supplemental fuel is estimated

oxidation is achieved in the primary chamber

The system will utilize a 2-stage gasification system described abo

controlled oxygen (air) input and gasifies the material. Gasses are fully combusted with air

in the second stage, producing steam in a boiler. The system generates ash and exhaust gasses. The solid

material remaining is the ash waste product which is mechanically removed from the bottom of the

The working fluid (here, water) is heated

the steam will be transferred to Kotzebue’s incom

Feed control and plant operations are managed automatically via control panel and programmable logic

controller (PLC) systems.

Combustion Byproduct Management

Ash is produced by the combustion

The amount of ash produced will likely range from

dependent on the feedstock, moisture content and the transformational process noted abov

produced by the system is expected to be disposed of in the city landfill.
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ASIFIER

Tetra Tech also developed a conceptual process

As with the RDF boiler conceptual design, this

onditions specific to the site, at a level corresponding to standard engineering practices of

The system process flow is described in sequence in the following section and a

corresponding process flow diagram is supplied below as Figure

Feedstock for this system will consist of essentially unsorted municipal solid waste. Visual inspection of

the waste stream to remove potentially explosive items (canisters, etc) or hazardo

large batteries is all that is required prior to being fed into the gas

Once at the project site, the bales will be passed through an MSW shredder. This will serve to reduce

particle size, blend the feedstock, and make it more

Feedstock material will be introduced to the combustion system via

the primary combustion chamber. An operator

Supplemental fuel is estimated

oxidation is achieved in the primary chamber

stage gasification system described abo

controlled oxygen (air) input and gasifies the material. Gasses are fully combusted with air

in the second stage, producing steam in a boiler. The system generates ash and exhaust gasses. The solid

material remaining is the ash waste product which is mechanically removed from the bottom of the

The working fluid (here, water) is heated to produce

the steam will be transferred to Kotzebue’s incom

Feed control and plant operations are managed automatically via control panel and programmable logic

Combustion Byproduct Management

Ash is produced by the combustion process and is collected as noted in the energy generation section.

The amount of ash produced will likely range from

dependent on the feedstock, moisture content and the transformational process noted abov

produced by the system is expected to be disposed of in the city landfill.
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process design of a 2

As with the RDF boiler conceptual design, this

onditions specific to the site, at a level corresponding to standard engineering practices of

The system process flow is described in sequence in the following section and a

supplied below as Figure

essentially unsorted municipal solid waste. Visual inspection of

the waste stream to remove potentially explosive items (canisters, etc) or hazardo

large batteries is all that is required prior to being fed into the gas

Once at the project site, the bales will be passed through an MSW shredder. This will serve to reduce

particle size, blend the feedstock, and make it more amenable to use within the gasification system.

Feedstock material will be introduced to the combustion system via

An operator will be required

Supplemental fuel is estimated at 2.5 gallons/hr of diesel/

oxidation is achieved in the primary chamber.

stage gasification system described abo

controlled oxygen (air) input and gasifies the material. Gasses are fully combusted with air

in the second stage, producing steam in a boiler. The system generates ash and exhaust gasses. The solid

material remaining is the ash waste product which is mechanically removed from the bottom of the

to produce medium

the steam will be transferred to Kotzebue’s incoming raw water flow via jacketing or hot plate heat

Feed control and plant operations are managed automatically via control panel and programmable logic

process and is collected as noted in the energy generation section.

The amount of ash produced will likely range from 10-15

dependent on the feedstock, moisture content and the transformational process noted abov

produced by the system is expected to be disposed of in the city landfill.

design of a 2-stage gasification system fuel by unsorted

As with the RDF boiler conceptual design, this

onditions specific to the site, at a level corresponding to standard engineering practices of

The system process flow is described in sequence in the following section and a

supplied below as Figure 5-3.

essentially unsorted municipal solid waste. Visual inspection of

the waste stream to remove potentially explosive items (canisters, etc) or hazardo

large batteries is all that is required prior to being fed into the gasifier.

Once at the project site, the bales will be passed through an MSW shredder. This will serve to reduce

amenable to use within the gasification system.

Feedstock material will be introduced to the combustion system via auger, which will continuously load

required onsite 24/

at 2.5 gallons/hr of diesel/

stage gasification system described above. The first stage operates with limited

controlled oxygen (air) input and gasifies the material. Gasses are fully combusted with air

in the second stage, producing steam in a boiler. The system generates ash and exhaust gasses. The solid

material remaining is the ash waste product which is mechanically removed from the bottom of the

medium pressure

ing raw water flow via jacketing or hot plate heat

Feed control and plant operations are managed automatically via control panel and programmable logic

process and is collected as noted in the energy generation section.

15 percent of the original feedstock, but is

dependent on the feedstock, moisture content and the transformational process noted abov

produced by the system is expected to be disposed of in the city landfill.

stage gasification system fuel by unsorted

As with the RDF boiler conceptual design, this plant design is engineered

onditions specific to the site, at a level corresponding to standard engineering practices of

The system process flow is described in sequence in the following section and a

essentially unsorted municipal solid waste. Visual inspection of

the waste stream to remove potentially explosive items (canisters, etc) or hazardous materials such as

Once at the project site, the bales will be passed through an MSW shredder. This will serve to reduce

amenable to use within the gasification system.

auger, which will continuously load

onsite 24/7 to assure material flow is not

at 2.5 gallons/hr of diesel/fuel oil required to ensure

ve. The first stage operates with limited

controlled oxygen (air) input and gasifies the material. Gasses are fully combusted with air

in the second stage, producing steam in a boiler. The system generates ash and exhaust gasses. The solid

material remaining is the ash waste product which is mechanically removed from the bottom of the

pressure steam (50-150

ing raw water flow via jacketing or hot plate heat

Feed control and plant operations are managed automatically via control panel and programmable logic

process and is collected as noted in the energy generation section.

percent of the original feedstock, but is

dependent on the feedstock, moisture content and the transformational process noted abov
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onditions specific to the site, at a level corresponding to standard engineering practices of

The system process flow is described in sequence in the following section and a
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us materials such as

Once at the project site, the bales will be passed through an MSW shredder. This will serve to reduce

amenable to use within the gasification system.

auger, which will continuously load

7 to assure material flow is not

required to ensure

ve. The first stage operates with limited

controlled oxygen (air) input and gasifies the material. Gasses are fully combusted with air

in the second stage, producing steam in a boiler. The system generates ash and exhaust gasses. The solid

material remaining is the ash waste product which is mechanically removed from the bottom of the

150 psi). Energy from

ing raw water flow via jacketing or hot plate heat

Feed control and plant operations are managed automatically via control panel and programmable logic

process and is collected as noted in the energy generation section.

percent of the original feedstock, but is

dependent on the feedstock, moisture content and the transformational process noted above.
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stage gasification system fuel by unsorted

plant design is engineered

onditions specific to the site, at a level corresponding to standard engineering practices of

The system process flow is described in sequence in the following section and a

essentially unsorted municipal solid waste. Visual inspection of

us materials such as

Once at the project site, the bales will be passed through an MSW shredder. This will serve to reduce

amenable to use within the gasification system.

auger, which will continuously load

7 to assure material flow is not

required to ensure

ve. The first stage operates with limited

controlled oxygen (air) input and gasifies the material. Gasses are fully combusted with air

in the second stage, producing steam in a boiler. The system generates ash and exhaust gasses. The solid

material remaining is the ash waste product which is mechanically removed from the bottom of the

Energy from

ing raw water flow via jacketing or hot plate heat

Feed control and plant operations are managed automatically via control panel and programmable logic

process and is collected as noted in the energy generation section.

percent of the original feedstock, but is

e. Ash
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 Air Pollution Control

and is denoted as “gas

contaminates are removed from the combustion gasses.

 Air emissions will be required to meet regulations determined by the Federal EPA and State

environmental regulatory agency. APC equipment wil

would likely include one or more standard technologies, including cyclone dust collectors, baghouses,

and electrostatic precipitators.

chemical addition, adsorbents and absorbents, and filters to bind the chemical pollutants, and then trap

the particulate emissions through the use of bag house filters. The wet systems have a 'blow

stream and a 'make

discharged to outfall, or reused in the manufacturing process. A dry system will have filters that collect

particles. In this the particles can be dislodged from the filters and disposed of, and the filters reused.
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Air Pollution Control

and is denoted as “gas

contaminates are removed from the combustion gasses.

Air emissions will be required to meet regulations determined by the Federal EPA and State

environmental regulatory agency. APC equipment wil

would likely include one or more standard technologies, including cyclone dust collectors, baghouses,

and electrostatic precipitators.

mical addition, adsorbents and absorbents, and filters to bind the chemical pollutants, and then trap

the particulate emissions through the use of bag house filters. The wet systems have a 'blow

stream and a 'make

discharged to outfall, or reused in the manufacturing process. A dry system will have filters that collect

particles. In this the particles can be dislodged from the filters and disposed of, and the filters reused.
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Air Pollution Control (APC) is the final treatment of the gas stream prior to release into the atmosphere

and is denoted as “gas cleanup” in Figure

contaminates are removed from the combustion gasses.

Air emissions will be required to meet regulations determined by the Federal EPA and State

environmental regulatory agency. APC equipment wil

would likely include one or more standard technologies, including cyclone dust collectors, baghouses,

and electrostatic precipitators.

mical addition, adsorbents and absorbents, and filters to bind the chemical pollutants, and then trap

the particulate emissions through the use of bag house filters. The wet systems have a 'blow

stream and a 'make-up' stream that will need to be cons

discharged to outfall, or reused in the manufacturing process. A dry system will have filters that collect

particles. In this the particles can be dislodged from the filters and disposed of, and the filters reused.
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is the final treatment of the gas stream prior to release into the atmosphere

cleanup” in Figure 5-3.

contaminates are removed from the combustion gasses.

Air emissions will be required to meet regulations determined by the Federal EPA and State

environmental regulatory agency. APC equipment wil

would likely include one or more standard technologies, including cyclone dust collectors, baghouses,

and electrostatic precipitators. APCs can be categorized into two types: wet or dry. Both types use

mical addition, adsorbents and absorbents, and filters to bind the chemical pollutants, and then trap

the particulate emissions through the use of bag house filters. The wet systems have a 'blow

up' stream that will need to be cons

discharged to outfall, or reused in the manufacturing process. A dry system will have filters that collect

particles. In this the particles can be dislodged from the filters and disposed of, and the filters reused.
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is the final treatment of the gas stream prior to release into the atmosphere

. This gas cleanup step will ensure that NOx, SOx, and other

contaminates are removed from the combustion gasses.

Air emissions will be required to meet regulations determined by the Federal EPA and State

environmental regulatory agency. APC equipment will be selected further into the design process, but

would likely include one or more standard technologies, including cyclone dust collectors, baghouses,

APCs can be categorized into two types: wet or dry. Both types use

mical addition, adsorbents and absorbents, and filters to bind the chemical pollutants, and then trap

the particulate emissions through the use of bag house filters. The wet systems have a 'blow

up' stream that will need to be cons

discharged to outfall, or reused in the manufacturing process. A dry system will have filters that collect

particles. In this the particles can be dislodged from the filters and disposed of, and the filters reused.

is the final treatment of the gas stream prior to release into the atmosphere

This gas cleanup step will ensure that NOx, SOx, and other

Air emissions will be required to meet regulations determined by the Federal EPA and State

l be selected further into the design process, but

would likely include one or more standard technologies, including cyclone dust collectors, baghouses,

APCs can be categorized into two types: wet or dry. Both types use

mical addition, adsorbents and absorbents, and filters to bind the chemical pollutants, and then trap

the particulate emissions through the use of bag house filters. The wet systems have a 'blow

up' stream that will need to be considered. The blow

discharged to outfall, or reused in the manufacturing process. A dry system will have filters that collect

particles. In this the particles can be dislodged from the filters and disposed of, and the filters reused.

is the final treatment of the gas stream prior to release into the atmosphere

This gas cleanup step will ensure that NOx, SOx, and other

Air emissions will be required to meet regulations determined by the Federal EPA and State

l be selected further into the design process, but

would likely include one or more standard technologies, including cyclone dust collectors, baghouses,

APCs can be categorized into two types: wet or dry. Both types use

mical addition, adsorbents and absorbents, and filters to bind the chemical pollutants, and then trap

the particulate emissions through the use of bag house filters. The wet systems have a 'blow

idered. The blow-down stream is dried,

discharged to outfall, or reused in the manufacturing process. A dry system will have filters that collect

particles. In this the particles can be dislodged from the filters and disposed of, and the filters reused.

December 2012

is the final treatment of the gas stream prior to release into the atmosphere

This gas cleanup step will ensure that NOx, SOx, and other

Air emissions will be required to meet regulations determined by the Federal EPA and State
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would likely include one or more standard technologies, including cyclone dust collectors, baghouses,
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the particulate emissions through the use of bag house filters. The wet systems have a 'blow-down'
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particles. In this the particles can be dislodged from the filters and disposed of, and the filters reused.
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is the final treatment of the gas stream prior to release into the atmosphere

This gas cleanup step will ensure that NOx, SOx, and other

Air emissions will be required to meet regulations determined by the Federal EPA and State

l be selected further into the design process, but

would likely include one or more standard technologies, including cyclone dust collectors, baghouses,

APCs can be categorized into two types: wet or dry. Both types use

mical addition, adsorbents and absorbents, and filters to bind the chemical pollutants, and then trap

down'

down stream is dried,

discharged to outfall, or reused in the manufacturing process. A dry system will have filters that collect

particles. In this the particles can be dislodged from the filters and disposed of, and the filters reused.
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Figure 5-4: Scenario 2

KOTZEBUE BIOMASS FEASIBILITY STUDY

Scenario 2 – MSW Gasifier

FEASIBILITY STUDY

MSW Gasifier Block Flow Diagram

FEASIBILITY STUDY

Block Flow Diagram

December 2012December 2012



KOTZEBUE BIOMASS

5-10

5.4 BIOMASS POWER PLANT

Scenario 1 is expected to be in operation during normal business hours, or whenever buildings need to be

heated. Scenario 2

automated to maintain the feed and monitor the operations, but will require regular shifts of operators.

Scenario 1 requires only a boiler operator to oversee operations. It is expected that current refuse system

employees will be available to assist in sorting and transport of feedstock to the process building on an as

needed basis. This is contingent on the

advantage of feedstock hoppers and the project PLC to

For scenario 2,

oversee day to day operations, environmental monitoring, management of truck traffic in and out, and

scheduling of repairs and down time.

boiler operator will also be re

Scheduled maintenance will need to be conducted on the system at periodic intervals. The biomass power

plant is assumed to have 95% uptime, corresponding to approximately 350 days per year of consistent

operation.

It is noted that the operation of

facility such as this comes under oversight by many authorities

of Environmental Conservation (AK DEC), Alaska Department of Labor and Wor

others. Operating the proposed facility to the highest level of regulatory

goal of the City of Kotzebue

The major variables for facility operation, as well as modeling the project’s financial perfor

product yields, product and raw material pricing, labor costs, energy consumption and pricing, capital costs

including engineering, procurement and construction of the plants and all supporting facilities and systems,

project development cos

operational

expenditures for both scenarios are described in Section 7.
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BIOMASS POWER PLANT

Scenario 1 is expected to be in operation during normal business hours, or whenever buildings need to be

heated. Scenario 2 designed to operate 24 hours per day, 7 days per week (24/7). The system will be

automated to maintain the feed and monitor the operations, but will require regular shifts of operators.

Scenario 1 requires only a boiler operator to oversee operations. It is expected that current refuse system

employees will be available to assist in sorting and transport of feedstock to the process building on an as

needed basis. This is contingent on the

advantage of feedstock hoppers and the project PLC to

For scenario 2, four employees are required for 24/7/365 operations.

oversee day to day operations, environmental monitoring, management of truck traffic in and out, and

scheduling of repairs and down time.

erator will also be re

Scheduled maintenance will need to be conducted on the system at periodic intervals. The biomass power

plant is assumed to have 95% uptime, corresponding to approximately 350 days per year of consistent

operation.

It is noted that the operation of

facility such as this comes under oversight by many authorities

of Environmental Conservation (AK DEC), Alaska Department of Labor and Wor

others. Operating the proposed facility to the highest level of regulatory

the City of Kotzebue

The major variables for facility operation, as well as modeling the project’s financial perfor

product yields, product and raw material pricing, labor costs, energy consumption and pricing, capital costs

including engineering, procurement and construction of the plants and all supporting facilities and systems,

project development cos

operational facility parameters for both plant configurations are

expenditures for both scenarios are described in Section 7.
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BIOMASS POWER PLANT OPERATIONAL CONSIDER

Scenario 1 is expected to be in operation during normal business hours, or whenever buildings need to be

designed to operate 24 hours per day, 7 days per week (24/7). The system will be

automated to maintain the feed and monitor the operations, but will require regular shifts of operators.

Scenario 1 requires only a boiler operator to oversee operations. It is expected that current refuse system

employees will be available to assist in sorting and transport of feedstock to the process building on an as

needed basis. This is contingent on the

advantage of feedstock hoppers and the project PLC to

four employees are required for 24/7/365 operations.

oversee day to day operations, environmental monitoring, management of truck traffic in and out, and

scheduling of repairs and down time.

erator will also be required.

Scheduled maintenance will need to be conducted on the system at periodic intervals. The biomass power

plant is assumed to have 95% uptime, corresponding to approximately 350 days per year of consistent

It is noted that the operation of the prospective biomass power plant will require regulatory oversight. A

facility such as this comes under oversight by many authorities

of Environmental Conservation (AK DEC), Alaska Department of Labor and Wor

others. Operating the proposed facility to the highest level of regulatory

the City of Kotzebue.

The major variables for facility operation, as well as modeling the project’s financial perfor

product yields, product and raw material pricing, labor costs, energy consumption and pricing, capital costs

including engineering, procurement and construction of the plants and all supporting facilities and systems,

project development costs, financing costs, start

facility parameters for both plant configurations are

expenditures for both scenarios are described in Section 7.

FEASIBILITY STUDY

OPERATIONAL CONSIDER

Scenario 1 is expected to be in operation during normal business hours, or whenever buildings need to be

designed to operate 24 hours per day, 7 days per week (24/7). The system will be

automated to maintain the feed and monitor the operations, but will require regular shifts of operators.

Scenario 1 requires only a boiler operator to oversee operations. It is expected that current refuse system

employees will be available to assist in sorting and transport of feedstock to the process building on an as

needed basis. This is contingent on the plant being built on the Public Works campus.

advantage of feedstock hoppers and the project PLC to

four employees are required for 24/7/365 operations.

oversee day to day operations, environmental monitoring, management of truck traffic in and out, and

scheduling of repairs and down time. Two (2) shift employees cover the majority of operational shifts, and a

Scheduled maintenance will need to be conducted on the system at periodic intervals. The biomass power

plant is assumed to have 95% uptime, corresponding to approximately 350 days per year of consistent

the prospective biomass power plant will require regulatory oversight. A

facility such as this comes under oversight by many authorities

of Environmental Conservation (AK DEC), Alaska Department of Labor and Wor

others. Operating the proposed facility to the highest level of regulatory

The major variables for facility operation, as well as modeling the project’s financial perfor

product yields, product and raw material pricing, labor costs, energy consumption and pricing, capital costs

including engineering, procurement and construction of the plants and all supporting facilities and systems,

ts, financing costs, start

facility parameters for both plant configurations are

expenditures for both scenarios are described in Section 7.

FEASIBILITY STUDY

OPERATIONAL CONSIDER

Scenario 1 is expected to be in operation during normal business hours, or whenever buildings need to be

designed to operate 24 hours per day, 7 days per week (24/7). The system will be

automated to maintain the feed and monitor the operations, but will require regular shifts of operators.

Scenario 1 requires only a boiler operator to oversee operations. It is expected that current refuse system

employees will be available to assist in sorting and transport of feedstock to the process building on an as

plant being built on the Public Works campus.

advantage of feedstock hoppers and the project PLC to assist with

four employees are required for 24/7/365 operations.

oversee day to day operations, environmental monitoring, management of truck traffic in and out, and

Two (2) shift employees cover the majority of operational shifts, and a

Scheduled maintenance will need to be conducted on the system at periodic intervals. The biomass power

plant is assumed to have 95% uptime, corresponding to approximately 350 days per year of consistent

the prospective biomass power plant will require regulatory oversight. A

facility such as this comes under oversight by many authorities

of Environmental Conservation (AK DEC), Alaska Department of Labor and Wor

others. Operating the proposed facility to the highest level of regulatory

The major variables for facility operation, as well as modeling the project’s financial perfor

product yields, product and raw material pricing, labor costs, energy consumption and pricing, capital costs

including engineering, procurement and construction of the plants and all supporting facilities and systems,

ts, financing costs, start-up costs, working capital and inventory costs. Major

facility parameters for both plant configurations are

expenditures for both scenarios are described in Section 7.

OPERATIONAL CONSIDERATIONS

Scenario 1 is expected to be in operation during normal business hours, or whenever buildings need to be

designed to operate 24 hours per day, 7 days per week (24/7). The system will be

automated to maintain the feed and monitor the operations, but will require regular shifts of operators.

Scenario 1 requires only a boiler operator to oversee operations. It is expected that current refuse system

employees will be available to assist in sorting and transport of feedstock to the process building on an as

plant being built on the Public Works campus.

assist with overnight and weekend operations.

four employees are required for 24/7/365 operations. One

oversee day to day operations, environmental monitoring, management of truck traffic in and out, and

Two (2) shift employees cover the majority of operational shifts, and a

Scheduled maintenance will need to be conducted on the system at periodic intervals. The biomass power

plant is assumed to have 95% uptime, corresponding to approximately 350 days per year of consistent

the prospective biomass power plant will require regulatory oversight. A

facility such as this comes under oversight by many authorities including: US EPA, OSHA,

of Environmental Conservation (AK DEC), Alaska Department of Labor and Wor

others. Operating the proposed facility to the highest level of regulatory compliance should be a primary

The major variables for facility operation, as well as modeling the project’s financial perfor

product yields, product and raw material pricing, labor costs, energy consumption and pricing, capital costs

including engineering, procurement and construction of the plants and all supporting facilities and systems,

up costs, working capital and inventory costs. Major

facility parameters for both plant configurations are shown in Table

Scenario 1 is expected to be in operation during normal business hours, or whenever buildings need to be

designed to operate 24 hours per day, 7 days per week (24/7). The system will be

automated to maintain the feed and monitor the operations, but will require regular shifts of operators.

Scenario 1 requires only a boiler operator to oversee operations. It is expected that current refuse system

employees will be available to assist in sorting and transport of feedstock to the process building on an as

plant being built on the Public Works campus.

overnight and weekend operations.

One shift team leader

oversee day to day operations, environmental monitoring, management of truck traffic in and out, and

Two (2) shift employees cover the majority of operational shifts, and a

Scheduled maintenance will need to be conducted on the system at periodic intervals. The biomass power

plant is assumed to have 95% uptime, corresponding to approximately 350 days per year of consistent

the prospective biomass power plant will require regulatory oversight. A

including: US EPA, OSHA,

of Environmental Conservation (AK DEC), Alaska Department of Labor and Workforce Development,

compliance should be a primary

The major variables for facility operation, as well as modeling the project’s financial perfor

product yields, product and raw material pricing, labor costs, energy consumption and pricing, capital costs

including engineering, procurement and construction of the plants and all supporting facilities and systems,

up costs, working capital and inventory costs. Major

shown in Table 5-2. Capital and operational
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Scenario 1 is expected to be in operation during normal business hours, or whenever buildings need to be

designed to operate 24 hours per day, 7 days per week (24/7). The system will be

automated to maintain the feed and monitor the operations, but will require regular shifts of operators.

Scenario 1 requires only a boiler operator to oversee operations. It is expected that current refuse system

employees will be available to assist in sorting and transport of feedstock to the process building on an as

plant being built on the Public Works campus. The system

overnight and weekend operations.

shift team leader is expected to

oversee day to day operations, environmental monitoring, management of truck traffic in and out, and

Two (2) shift employees cover the majority of operational shifts, and a

Scheduled maintenance will need to be conducted on the system at periodic intervals. The biomass power

plant is assumed to have 95% uptime, corresponding to approximately 350 days per year of consistent

the prospective biomass power plant will require regulatory oversight. A

including: US EPA, OSHA, Alaska Department

kforce Development,

compliance should be a primary

The major variables for facility operation, as well as modeling the project’s financial performance, include

product yields, product and raw material pricing, labor costs, energy consumption and pricing, capital costs

including engineering, procurement and construction of the plants and all supporting facilities and systems,

up costs, working capital and inventory costs. Major

Capital and operational

December 2012

Scenario 1 is expected to be in operation during normal business hours, or whenever buildings need to be

designed to operate 24 hours per day, 7 days per week (24/7). The system will be

automated to maintain the feed and monitor the operations, but will require regular shifts of operators.

Scenario 1 requires only a boiler operator to oversee operations. It is expected that current refuse system

employees will be available to assist in sorting and transport of feedstock to the process building on an as-

The system takes

is expected to

oversee day to day operations, environmental monitoring, management of truck traffic in and out, and

Two (2) shift employees cover the majority of operational shifts, and a

Scheduled maintenance will need to be conducted on the system at periodic intervals. The biomass power

plant is assumed to have 95% uptime, corresponding to approximately 350 days per year of consistent

the prospective biomass power plant will require regulatory oversight. A

Alaska Department

kforce Development, and

compliance should be a primary

mance, include

product yields, product and raw material pricing, labor costs, energy consumption and pricing, capital costs

including engineering, procurement and construction of the plants and all supporting facilities and systems,

up costs, working capital and inventory costs. Major

Capital and operational
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Table

Landfill Diversion
(ton/yr)

Fuel Oil Replaced
(gal/yr)

Operators Needed

Throughput rate of
Feedstock (TPD)

Storage (cu.yds)

Ash disposal (ton/year)

Table

Plant

Feedstock

Electrical Inputs

Plant Outputs

System
Parameters

System Outputs
(Average)

KOTZEBUE BIOMASS

5-2: Biomass

Facility Logistics

Landfill Diversion
(ton/yr)

Fuel Oil Replaced
(gal/yr)

Operators Needed

Throughput rate of
Feedstock (TPD)

Storage (cu.yds)

Ash disposal (ton/year)

Table 5-3: Biomass Energy

Plant Inputs

Feedstock

Electrical Inputs

Plant Outputs

System
Parameters

System Outputs
(Average)

KOTZEBUE BIOMASS FEASIBILITY STUDY

: Biomass Energy Plant

Facility Logistics

Landfill Diversion

Fuel Oil Replaced

Operators Needed

Throughput rate of

Ash disposal (ton/year)

: Biomass Energy Plant

Type

Feedstock Demand (TPD)

Auxiliary Fuel (gal
fuel/day)

Feedstock Shortfall (MM BTU/yr)

Supplementary Feedstock Type

Supplementary Feedstock (TPY)

Parasitic Load (kWh/ raw ton)

Output Type

System Capacity (MM BTU)

Combustion Efficiency*

System Efficiency**

Hot Water (MM BTU/hr)

Hot Water (MM BTU/yr)

Ash (lbs/day)

Other Inert Material (lbs/day)

FEASIBILITY STUDY

Plant Operating Parameters

Scenario 1

314

31,300

0.94

195

29

Plant Inputs and Outputs

Feedstock Demand (TPD)

Auxiliary Fuel (gal heating

Feedstock Shortfall (MM BTU/yr)

Supplementary Feedstock Type

Supplementary Feedstock (TPY)

Parasitic Load (kWh/ raw ton)

Output Type

System Capacity (MM BTU)

Combustion Efficiency*

System Efficiency**

Hot Water (MM BTU/hr)

Hot Water (MM BTU/yr)

(lbs/day)

Other Inert Material (lbs/day)

FEASIBILITY STUDY

Operating Parameters

Scenario 2

314

1,300 100,200

1

0.94

195

29

Inputs and Outputs

heating

Feedstock Shortfall (MM BTU/yr)

Supplementary Feedstock Type Wood Pellets

Supplementary Feedstock (TPY)

Parasitic Load (kWh/ raw ton)

Thermal

System Capacity (MM BTU)

Other Inert Material (lbs/day)

Scenario 2

1,245

100,200

4

4.45

21

162

Scenario 1

RDF

0.94

294

Wood Pellets

40.9

2.50

Scenario 1

Thermal - Boiler

1.5

77%

0.39

3,135

160

Scenario 2

All MSW

0.94

-

294
-

Wood Pellets -

40.9

2.50

Scenario 2

Thermal -

1.5

77%

0.39

3,135

160

-

December 2012

Scenario 2

All MSW

4.45

60

-

-

-

2.71

Scenario 2

- Boiler

2.0

69%

1.26

12,205

770

1,190

December 2012
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6 PERMITTING AND ENVIR

Based on the proposed sites under consideration, developing a biomass

Kotzebue, Alaska,

can be one of the biggest obstacles to the development of any industrial plant.

industrial facility, construction and operation must be preceded by the acquisition of a broad range of

regulatory permits and approvals.

6.1 PERMIT

Based on

environmental permits.

construction and land use permits.

solid and hazardous waste, water quality, water use, wastewater disposa

other local permits, such as local building, transportation and other special use permits.

few of the primary permits that may be required for a biomass energy plant in Kotzebue, Alaska.

not exhaustive and may change based on the technology and site selected for the final project.

recommends contracting for the services of a permitting firm with experience in Alaska to navigate the

permitting process.

 Clean Air Act

program for owners and operators of air pollution sources who want to request federally

limits on the source’s actual emissions or potential to emit (PTE).

maximum annual operational (production, throughput, etc

the capacity and configuration of the equipment and operations.

The primary reason for requesting federally

major source thresholds, therefore avoiding certain federal Clean Air Act requirements.

source threshold for any “air pollutant” is 100 tons/year and major source thresholds for “hazardous air

pollutants” (HAP) are 10 tons/year for a single HAP or 25 tons/year for any combination of HAP.

analyzed biomass

threshold and therefore will be subject to Non

 State of Alaska DEC Air Permitting

regulate air emissions within the state.

producing

year of particulate matter, must apply for an air emissions permit, complete with dispersion modeling,

monitoring and reporting.

permit, but are expected to comply with federal emissions regulations.

KOTZEBUE BIOMASS

PERMITTING AND ENVIR

Based on the proposed sites under consideration, developing a biomass

Kotzebue, Alaska, would require coordination with tribal, federal, state, and county personnel.

can be one of the biggest obstacles to the development of any industrial plant.

industrial facility, construction and operation must be preceded by the acquisition of a broad range of

regulatory permits and approvals.

PERMITTING REQUIREMENTS FO

Based on past project

environmental permits.

construction and land use permits.

solid and hazardous waste, water quality, water use, wastewater disposa

other local permits, such as local building, transportation and other special use permits.

few of the primary permits that may be required for a biomass energy plant in Kotzebue, Alaska.

not exhaustive and may change based on the technology and site selected for the final project.

recommends contracting for the services of a permitting firm with experience in Alaska to navigate the

permitting process.

Clean Air Act - Non

program for owners and operators of air pollution sources who want to request federally

limits on the source’s actual emissions or potential to emit (PTE).

maximum annual operational (production, throughput, etc

the capacity and configuration of the equipment and operations.

The primary reason for requesting federally

major source thresholds, therefore avoiding certain federal Clean Air Act requirements.

source threshold for any “air pollutant” is 100 tons/year and major source thresholds for “hazardous air

ollutants” (HAP) are 10 tons/year for a single HAP or 25 tons/year for any combination of HAP.

analyzed biomass energy

threshold and therefore will be subject to Non

State of Alaska DEC Air Permitting

regulate air emissions within the state.

producing over 40 tons per year of nitrogen oxides (NO

year of particulate matter, must apply for an air emissions permit, complete with dispersion modeling,

monitoring and reporting.

permit, but are expected to comply with federal emissions regulations.

KOTZEBUE BIOMASS FEASIBILITY STUDY

PERMITTING AND ENVIR

Based on the proposed sites under consideration, developing a biomass

would require coordination with tribal, federal, state, and county personnel.

can be one of the biggest obstacles to the development of any industrial plant.

industrial facility, construction and operation must be preceded by the acquisition of a broad range of

regulatory permits and approvals.

TING REQUIREMENTS FO

past project experience, Tetra Tech assumes that the project will likely trigger several

environmental permits. These permits may include various federal, state and local environmental,

construction and land use permits. Examples of permitting concerns may include issues related to air quality,

solid and hazardous waste, water quality, water use, wastewater disposa

other local permits, such as local building, transportation and other special use permits.

few of the primary permits that may be required for a biomass energy plant in Kotzebue, Alaska.

not exhaustive and may change based on the technology and site selected for the final project.

recommends contracting for the services of a permitting firm with experience in Alaska to navigate the

Non-Title V Operating Permit

program for owners and operators of air pollution sources who want to request federally

limits on the source’s actual emissions or potential to emit (PTE).

maximum annual operational (production, throughput, etc

the capacity and configuration of the equipment and operations.

The primary reason for requesting federally

major source thresholds, therefore avoiding certain federal Clean Air Act requirements.

source threshold for any “air pollutant” is 100 tons/year and major source thresholds for “hazardous air

ollutants” (HAP) are 10 tons/year for a single HAP or 25 tons/year for any combination of HAP.

energy plant scenarios

threshold and therefore will be subject to Non

State of Alaska DEC Air Permitting

regulate air emissions within the state.

over 40 tons per year of nitrogen oxides (NO

year of particulate matter, must apply for an air emissions permit, complete with dispersion modeling,

monitoring and reporting. Facilities that produce less

permit, but are expected to comply with federal emissions regulations.

FEASIBILITY STUDY

PERMITTING AND ENVIRONMENTAL ANALYSIS

Based on the proposed sites under consideration, developing a biomass

would require coordination with tribal, federal, state, and county personnel.

can be one of the biggest obstacles to the development of any industrial plant.

industrial facility, construction and operation must be preceded by the acquisition of a broad range of

TING REQUIREMENTS FOR A BIOMASS ENERGY P

experience, Tetra Tech assumes that the project will likely trigger several

These permits may include various federal, state and local environmental,

Examples of permitting concerns may include issues related to air quality,

solid and hazardous waste, water quality, water use, wastewater disposa

other local permits, such as local building, transportation and other special use permits.

few of the primary permits that may be required for a biomass energy plant in Kotzebue, Alaska.

not exhaustive and may change based on the technology and site selected for the final project.

recommends contracting for the services of a permitting firm with experience in Alaska to navigate the

Title V Operating Permit

program for owners and operators of air pollution sources who want to request federally

limits on the source’s actual emissions or potential to emit (PTE).

maximum annual operational (production, throughput, etc

the capacity and configuration of the equipment and operations.

The primary reason for requesting federally-enforceable

major source thresholds, therefore avoiding certain federal Clean Air Act requirements.

source threshold for any “air pollutant” is 100 tons/year and major source thresholds for “hazardous air

ollutants” (HAP) are 10 tons/year for a single HAP or 25 tons/year for any combination of HAP.

scenarios, and associated emission profiles, are expected to be below this

threshold and therefore will be subject to Non

State of Alaska DEC Air Permitting. AK DEC’s Division of Air Quality has the authority to permit and

regulate air emissions within the state. Alaska Air Quality Regulations 18

over 40 tons per year of nitrogen oxides (NO

year of particulate matter, must apply for an air emissions permit, complete with dispersion modeling,

Facilities that produce less

permit, but are expected to comply with federal emissions regulations.

FEASIBILITY STUDY

ONMENTAL ANALYSIS

Based on the proposed sites under consideration, developing a biomass

would require coordination with tribal, federal, state, and county personnel.

can be one of the biggest obstacles to the development of any industrial plant.

industrial facility, construction and operation must be preceded by the acquisition of a broad range of

R A BIOMASS ENERGY P

experience, Tetra Tech assumes that the project will likely trigger several

These permits may include various federal, state and local environmental,

Examples of permitting concerns may include issues related to air quality,

solid and hazardous waste, water quality, water use, wastewater disposa

other local permits, such as local building, transportation and other special use permits.

few of the primary permits that may be required for a biomass energy plant in Kotzebue, Alaska.

not exhaustive and may change based on the technology and site selected for the final project.

recommends contracting for the services of a permitting firm with experience in Alaska to navigate the

Title V Operating Permit – Part 70. 40 CFR 49.139 establishes an operating permit

program for owners and operators of air pollution sources who want to request federally

limits on the source’s actual emissions or potential to emit (PTE).

maximum annual operational (production, throughput, etc

the capacity and configuration of the equipment and operations.

enforceable limitations is to reduce a facility’s PTE to below

major source thresholds, therefore avoiding certain federal Clean Air Act requirements.

source threshold for any “air pollutant” is 100 tons/year and major source thresholds for “hazardous air

ollutants” (HAP) are 10 tons/year for a single HAP or 25 tons/year for any combination of HAP.

, and associated emission profiles, are expected to be below this

threshold and therefore will be subject to Non-Title V Operating Permit procedures.

AK DEC’s Division of Air Quality has the authority to permit and

Alaska Air Quality Regulations 18

over 40 tons per year of nitrogen oxides (NOx) and/or sulfur oxides (SO

year of particulate matter, must apply for an air emissions permit, complete with dispersion modeling,

Facilities that produce less than these limits are not required to obtain a state

permit, but are expected to comply with federal emissions regulations.

ONMENTAL ANALYSIS

Based on the proposed sites under consideration, developing a biomass

would require coordination with tribal, federal, state, and county personnel.

can be one of the biggest obstacles to the development of any industrial plant.

industrial facility, construction and operation must be preceded by the acquisition of a broad range of

R A BIOMASS ENERGY PLANT

experience, Tetra Tech assumes that the project will likely trigger several

These permits may include various federal, state and local environmental,

Examples of permitting concerns may include issues related to air quality,

solid and hazardous waste, water quality, water use, wastewater disposal, tank registration as well as various

other local permits, such as local building, transportation and other special use permits.

few of the primary permits that may be required for a biomass energy plant in Kotzebue, Alaska.

not exhaustive and may change based on the technology and site selected for the final project.

recommends contracting for the services of a permitting firm with experience in Alaska to navigate the

40 CFR 49.139 establishes an operating permit

program for owners and operators of air pollution sources who want to request federally

limits on the source’s actual emissions or potential to emit (PTE). A f

maximum annual operational (production, throughput, etc.) rate of the facility taking into consideration

the capacity and configuration of the equipment and operations.

limitations is to reduce a facility’s PTE to below

major source thresholds, therefore avoiding certain federal Clean Air Act requirements.

source threshold for any “air pollutant” is 100 tons/year and major source thresholds for “hazardous air

ollutants” (HAP) are 10 tons/year for a single HAP or 25 tons/year for any combination of HAP.

, and associated emission profiles, are expected to be below this

e V Operating Permit procedures.

AK DEC’s Division of Air Quality has the authority to permit and

Alaska Air Quality Regulations 18

) and/or sulfur oxides (SO

year of particulate matter, must apply for an air emissions permit, complete with dispersion modeling,

than these limits are not required to obtain a state

permit, but are expected to comply with federal emissions regulations.

Based on the proposed sites under consideration, developing a biomass energy plant

would require coordination with tribal, federal, state, and county personnel.

can be one of the biggest obstacles to the development of any industrial plant. As in the case of any

industrial facility, construction and operation must be preceded by the acquisition of a broad range of

LANT

experience, Tetra Tech assumes that the project will likely trigger several

These permits may include various federal, state and local environmental,

Examples of permitting concerns may include issues related to air quality,

l, tank registration as well as various

other local permits, such as local building, transportation and other special use permits. Below are outlined a

few of the primary permits that may be required for a biomass energy plant in Kotzebue, Alaska.

not exhaustive and may change based on the technology and site selected for the final project.

recommends contracting for the services of a permitting firm with experience in Alaska to navigate the

40 CFR 49.139 establishes an operating permit

program for owners and operators of air pollution sources who want to request federally

A facility’s PTE is based on the

) rate of the facility taking into consideration

limitations is to reduce a facility’s PTE to below

major source thresholds, therefore avoiding certain federal Clean Air Act requirements.

source threshold for any “air pollutant” is 100 tons/year and major source thresholds for “hazardous air

ollutants” (HAP) are 10 tons/year for a single HAP or 25 tons/year for any combination of HAP.

, and associated emission profiles, are expected to be below this

e V Operating Permit procedures.

AK DEC’s Division of Air Quality has the authority to permit and

Alaska Air Quality Regulations 18-AAC-50 stipulates that facilities

) and/or sulfur oxides (SOx), and/or 15 tons per

year of particulate matter, must apply for an air emissions permit, complete with dispersion modeling,

than these limits are not required to obtain a state

permit, but are expected to comply with federal emissions regulations. Laboratory testing will be

December 2012

plant in the vicinity of

would require coordination with tribal, federal, state, and county personnel. Permitting

As in the case of any

industrial facility, construction and operation must be preceded by the acquisition of a broad range of

experience, Tetra Tech assumes that the project will likely trigger several

These permits may include various federal, state and local environmental,

Examples of permitting concerns may include issues related to air quality,

l, tank registration as well as various

Below are outlined a

few of the primary permits that may be required for a biomass energy plant in Kotzebue, Alaska. This l

not exhaustive and may change based on the technology and site selected for the final project. Tetra Tech

recommends contracting for the services of a permitting firm with experience in Alaska to navigate the

40 CFR 49.139 establishes an operating permit

program for owners and operators of air pollution sources who want to request federally-enforceable

acility’s PTE is based on the

) rate of the facility taking into consideration

limitations is to reduce a facility’s PTE to below

major source thresholds, therefore avoiding certain federal Clean Air Act requirements. The major

source threshold for any “air pollutant” is 100 tons/year and major source thresholds for “hazardous air

ollutants” (HAP) are 10 tons/year for a single HAP or 25 tons/year for any combination of HAP.

, and associated emission profiles, are expected to be below this

AK DEC’s Division of Air Quality has the authority to permit and

50 stipulates that facilities

), and/or 15 tons per

year of particulate matter, must apply for an air emissions permit, complete with dispersion modeling,

than these limits are not required to obtain a state

Laboratory testing will be

December 2012

in the vicinity of

mitting

As in the case of any

industrial facility, construction and operation must be preceded by the acquisition of a broad range of

experience, Tetra Tech assumes that the project will likely trigger several

These permits may include various federal, state and local environmental,

Examples of permitting concerns may include issues related to air quality,

l, tank registration as well as various

Below are outlined a

This list is

Tetra Tech

recommends contracting for the services of a permitting firm with experience in Alaska to navigate the

40 CFR 49.139 establishes an operating permit

enforceable

acility’s PTE is based on the

) rate of the facility taking into consideration

limitations is to reduce a facility’s PTE to below

The major

source threshold for any “air pollutant” is 100 tons/year and major source thresholds for “hazardous air

ollutants” (HAP) are 10 tons/year for a single HAP or 25 tons/year for any combination of HAP. The

, and associated emission profiles, are expected to be below this

AK DEC’s Division of Air Quality has the authority to permit and

50 stipulates that facilities

), and/or 15 tons per

year of particulate matter, must apply for an air emissions permit, complete with dispersion modeling,

than these limits are not required to obtain a state

Laboratory testing will be
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required to determine whether the proposed biomass energy plant scenarios will be exempt from state

permitting obligations.

 Emergency Planning

Facilities must complete and submit a Toxic Chemical Release Inventory Form annually for each of the

more than 600 Toxic Release Inventory (TRI) chemicals that are manufactured or otherwise used abo

the applicable threshold quantities. It is not expected that hazardous waste will be produced directly by

the process based on the expected composition of material input. Maintenance operations could

produce hazardous waste, however, and the following

sources.

o

o

A Toxicity Characteristic Leaching Procedure (TCLP) test

to characterize the waste as hazardous or non

disposed of at approved municipal solid waste landfills.

permitted hazardous waste facilities, and may need to be transported out of Kotzebue for disposal

that appears

material.

 State of Alaska DEC Solid Waste Regulations

acceptance of wastes to local land

an application for any facility treating municipal solid waste.

treating less than

should be below that permit threshold and exempt, but contact with state representatives is

encouraged.

KOTZEBUE BIOMASS

required to determine whether the proposed biomass energy plant scenarios will be exempt from state

itting obligations.

Alaska Department of Environmental Conservation

Division of Air Quality

410 Willoughby Ave., Suite 303

Juneau, AK 99811

(907) 465

Program Manager: John Kuterbach

Emergency Planning

Facilities must complete and submit a Toxic Chemical Release Inventory Form annually for each of the

more than 600 Toxic Release Inventory (TRI) chemicals that are manufactured or otherwise used abo

the applicable threshold quantities. It is not expected that hazardous waste will be produced directly by

the process based on the expected composition of material input. Maintenance operations could

produce hazardous waste, however, and the following

sources.

Residual fly ash

Residual bottom ash

A Toxicity Characteristic Leaching Procedure (TCLP) test

to characterize the waste as hazardous or non

disposed of at approved municipal solid waste landfills.

permitted hazardous waste facilities, and may need to be transported out of Kotzebue for disposal

that appears unlikely

material.

State of Alaska DEC Solid Waste Regulations

acceptance of wastes to local land

an application for any facility treating municipal solid waste.

treating less than five (

should be below that permit threshold and exempt, but contact with state representatives is

encouraged. Contact information:

Alaska Department of Environmental Conservation

Division of Environmental Health

Solid Waste Program

610 University Avenue

Fairbanks, AK 99709

(907) 451

Project Contact: Ken Spires

KOTZEBUE BIOMASS FEASIBILITY STUDY

required to determine whether the proposed biomass energy plant scenarios will be exempt from state

itting obligations. Contact information:

Alaska Department of Environmental Conservation

Division of Air Quality

410 Willoughby Ave., Suite 303

Juneau, AK 99811-1800

(907) 465-5100

Program Manager: John Kuterbach

Emergency Planning and Community Right

Facilities must complete and submit a Toxic Chemical Release Inventory Form annually for each of the

more than 600 Toxic Release Inventory (TRI) chemicals that are manufactured or otherwise used abo

the applicable threshold quantities. It is not expected that hazardous waste will be produced directly by

the process based on the expected composition of material input. Maintenance operations could

produce hazardous waste, however, and the following

Residual fly ash

esidual bottom ash

A Toxicity Characteristic Leaching Procedure (TCLP) test

to characterize the waste as hazardous or non

disposed of at approved municipal solid waste landfills.

permitted hazardous waste facilities, and may need to be transported out of Kotzebue for disposal

unlikely. A similar system in Barrow, AK, has passed every TCLP test taken on its ash

State of Alaska DEC Solid Waste Regulations

acceptance of wastes to local land

an application for any facility treating municipal solid waste.

five (5) tons per day

should be below that permit threshold and exempt, but contact with state representatives is

Contact information:

Alaska Department of Environmental Conservation

Division of Environmental Health

Solid Waste Program

610 University Avenue

Fairbanks, AK 99709

(907) 451-2134

Project Contact: Ken Spires

FEASIBILITY STUDY

required to determine whether the proposed biomass energy plant scenarios will be exempt from state

Contact information:

Alaska Department of Environmental Conservation

Division of Air Quality

410 Willoughby Ave., Suite 303

1800

Program Manager: John Kuterbach

and Community Right-to

Facilities must complete and submit a Toxic Chemical Release Inventory Form annually for each of the

more than 600 Toxic Release Inventory (TRI) chemicals that are manufactured or otherwise used abo

the applicable threshold quantities. It is not expected that hazardous waste will be produced directly by

the process based on the expected composition of material input. Maintenance operations could

produce hazardous waste, however, and the following

A Toxicity Characteristic Leaching Procedure (TCLP) test

to characterize the waste as hazardous or non

disposed of at approved municipal solid waste landfills.

permitted hazardous waste facilities, and may need to be transported out of Kotzebue for disposal

A similar system in Barrow, AK, has passed every TCLP test taken on its ash

State of Alaska DEC Solid Waste Regulations.

acceptance of wastes to local landfills, including ash res

an application for any facility treating municipal solid waste.

tons per day, or ten (

should be below that permit threshold and exempt, but contact with state representatives is

Contact information:

Alaska Department of Environmental Conservation

Division of Environmental Health

Solid Waste Program

610 University Avenue

Fairbanks, AK 99709

Project Contact: Ken Spires

FEASIBILITY STUDY

required to determine whether the proposed biomass energy plant scenarios will be exempt from state

Alaska Department of Environmental Conservation

Program Manager: John Kuterbach

to-Know Act (EPCRA)

Facilities must complete and submit a Toxic Chemical Release Inventory Form annually for each of the

more than 600 Toxic Release Inventory (TRI) chemicals that are manufactured or otherwise used abo

the applicable threshold quantities. It is not expected that hazardous waste will be produced directly by

the process based on the expected composition of material input. Maintenance operations could

produce hazardous waste, however, and the following waste streams should be considered as potential

A Toxicity Characteristic Leaching Procedure (TCLP) test may need to be

to characterize the waste as hazardous or non-hazardous.

disposed of at approved municipal solid waste landfills. Hazardous wastes need to be disposed of in

permitted hazardous waste facilities, and may need to be transported out of Kotzebue for disposal

A similar system in Barrow, AK, has passed every TCLP test taken on its ash

. AK DEC’s Solid Waste Program will be

fills, including ash residuals.

an application for any facility treating municipal solid waste.

ten (10) tons per batch

should be below that permit threshold and exempt, but contact with state representatives is

Alaska Department of Environmental Conservation

required to determine whether the proposed biomass energy plant scenarios will be exempt from state

Alaska Department of Environmental Conservation

Know Act (EPCRA) Section 313: Toxics Release Inventory.

Facilities must complete and submit a Toxic Chemical Release Inventory Form annually for each of the

more than 600 Toxic Release Inventory (TRI) chemicals that are manufactured or otherwise used abo

the applicable threshold quantities. It is not expected that hazardous waste will be produced directly by

the process based on the expected composition of material input. Maintenance operations could

waste streams should be considered as potential

may need to be

hazardous. Non-hazardous waste should be properly

Hazardous wastes need to be disposed of in

permitted hazardous waste facilities, and may need to be transported out of Kotzebue for disposal

A similar system in Barrow, AK, has passed every TCLP test taken on its ash

AK DEC’s Solid Waste Program will be

iduals. As well, the Solid Waste program requires

an application for any facility treating municipal solid waste. Exemptions are allowed for facilities

tons per batch. Both proposed project scenarios

should be below that permit threshold and exempt, but contact with state representatives is

Alaska Department of Environmental Conservation

required to determine whether the proposed biomass energy plant scenarios will be exempt from state

Section 313: Toxics Release Inventory.

Facilities must complete and submit a Toxic Chemical Release Inventory Form annually for each of the

more than 600 Toxic Release Inventory (TRI) chemicals that are manufactured or otherwise used abo

the applicable threshold quantities. It is not expected that hazardous waste will be produced directly by

the process based on the expected composition of material input. Maintenance operations could

waste streams should be considered as potential

may need to be conducted on the ash residuals

hazardous waste should be properly

Hazardous wastes need to be disposed of in

permitted hazardous waste facilities, and may need to be transported out of Kotzebue for disposal

A similar system in Barrow, AK, has passed every TCLP test taken on its ash

AK DEC’s Solid Waste Program will be

As well, the Solid Waste program requires

Exemptions are allowed for facilities

Both proposed project scenarios

should be below that permit threshold and exempt, but contact with state representatives is

December 2012
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Facilities must complete and submit a Toxic Chemical Release Inventory Form annually for each of the

more than 600 Toxic Release Inventory (TRI) chemicals that are manufactured or otherwise used abo

the applicable threshold quantities. It is not expected that hazardous waste will be produced directly by

the process based on the expected composition of material input. Maintenance operations could

waste streams should be considered as potential

conducted on the ash residuals

hazardous waste should be properly

Hazardous wastes need to be disposed of in

permitted hazardous waste facilities, and may need to be transported out of Kotzebue for disposal

A similar system in Barrow, AK, has passed every TCLP test taken on its ash

AK DEC’s Solid Waste Program will be involved with the

As well, the Solid Waste program requires

Exemptions are allowed for facilities

Both proposed project scenarios

should be below that permit threshold and exempt, but contact with state representatives is
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required to determine whether the proposed biomass energy plant scenarios will be exempt from state

Section 313: Toxics Release Inventory.

Facilities must complete and submit a Toxic Chemical Release Inventory Form annually for each of the

more than 600 Toxic Release Inventory (TRI) chemicals that are manufactured or otherwise used above

the applicable threshold quantities. It is not expected that hazardous waste will be produced directly by

the process based on the expected composition of material input. Maintenance operations could

waste streams should be considered as potential

conducted on the ash residuals

hazardous waste should be properly

Hazardous wastes need to be disposed of in

permitted hazardous waste facilities, and may need to be transported out of Kotzebue for disposal, but

A similar system in Barrow, AK, has passed every TCLP test taken on its ash

involved with the

As well, the Solid Waste program requires

Exemptions are allowed for facilities

Both proposed project scenarios

should be below that permit threshold and exempt, but contact with state representatives is
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 EPA Construction General Permit.

stormwater discharges from construction sites.

site operators engaged in clearing, grading, and excavating activities that disturb 1 acre or more,

including smaller sites in a larger common plan of development or sale, to obtain coverage under an

NPDES permit for their stormwater discharge

 Boiler Permitting and Boiler Operators

trained operators for safe operation. Alaska’s Department of Labor and Workforce Development

oversees boiler operator and permitting in the state.

pressure steam or hot water, and thus fall to the low end of the spectrum in terms of regulatory

oversight.

Alaska Statutes, Sec. 18.60.210 (a) (9) states that to be exempt from boiler inspections, operat

certification, and licensing requirements, the system must have a heat input of less than 200,000 Btu/hr,

which is lower than the average heat input of both proposed heating syste

not exempt.

Alaska Statutes, Sec. 18.60.395

MM Btu/hr, or well within the range of the proposed units.

restrictive

6.2 EMISSIONS CONC

Combustion (and vis

concerns raised over the makeup of the material being combusted and the emissions produced by the

system.

operations begin, of the system’s emissions profiles

emissions regulations and preserves loc

It is important to note that many waste

system will meet applicable air emissions control regulations.

configuration of air pollution contr

between the boiler supplier and APC supplier.

achieve promised emissions profiles.

contract for construction of a biomass energy plant.

6.2.1.1

Dioxins and Furans

municipal MSW, and pose the largest hazardous air pollutant (HAP) risk of MSW gasification.

decomposition of these components occurs in the final combustion phase of the
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EPA Construction General Permit.

stormwater discharges from construction sites.

site operators engaged in clearing, grading, and excavating activities that disturb 1 acre or more,

including smaller sites in a larger common plan of development or sale, to obtain coverage under an

NPDES permit for their stormwater discharge

Boiler Permitting and Boiler Operators

trained operators for safe operation. Alaska’s Department of Labor and Workforce Development

oversees boiler operator and permitting in the state.

pressure steam or hot water, and thus fall to the low end of the spectrum in terms of regulatory

oversight.

Alaska Statutes, Sec. 18.60.210 (a) (9) states that to be exempt from boiler inspections, operat

certification, and licensing requirements, the system must have a heat input of less than 200,000 Btu/hr,

which is lower than the average heat input of both proposed heating syste

not exempt.

Alaska Statutes, Sec. 18.60.395

MM Btu/hr, or well within the range of the proposed units.

restrictive class of boiler operator

EMISSIONS CONC

Combustion (and vis-à-

concerns raised over the makeup of the material being combusted and the emissions produced by the

Careful air emission and air dispersion

operations begin, of the system’s emissions profiles

emissions regulations and preserves loc

It is important to note that many waste

will meet applicable air emissions control regulations.

configuration of air pollution contr

between the boiler supplier and APC supplier.

achieve promised emissions profiles.

contract for construction of a biomass energy plant.

6.2.1.1 Hazardous Air Pollutants

Dioxins and Furans are produced from the combustion of plastics and other chemical compounds found in

unicipal MSW, and pose the largest hazardous air pollutant (HAP) risk of MSW gasification.

decomposition of these components occurs in the final combustion phase of the
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EPA Construction General Permit.

stormwater discharges from construction sites.

site operators engaged in clearing, grading, and excavating activities that disturb 1 acre or more,

including smaller sites in a larger common plan of development or sale, to obtain coverage under an

NPDES permit for their stormwater discharge

Boiler Permitting and Boiler Operators

trained operators for safe operation. Alaska’s Department of Labor and Workforce Development

oversees boiler operator and permitting in the state.

pressure steam or hot water, and thus fall to the low end of the spectrum in terms of regulatory

Alaska Statutes, Sec. 18.60.210 (a) (9) states that to be exempt from boiler inspections, operat

certification, and licensing requirements, the system must have a heat input of less than 200,000 Btu/hr,

which is lower than the average heat input of both proposed heating syste

Alaska Statutes, Sec. 18.60.395 (b) (2) requires a third

MM Btu/hr, or well within the range of the proposed units.

boiler operator

EMISSIONS CONCERNS FROM

-vis gasification) of waste products has always been a contentious issue, with many

concerns raised over the makeup of the material being combusted and the emissions produced by the

air emission and air dispersion

operations begin, of the system’s emissions profiles

emissions regulations and preserves loc

It is important to note that many waste

will meet applicable air emissions control regulations.

configuration of air pollution controls equipment (APC) is often specified and installed as a partnership

between the boiler supplier and APC supplier.

achieve promised emissions profiles.

contract for construction of a biomass energy plant.

Hazardous Air Pollutants

are produced from the combustion of plastics and other chemical compounds found in

unicipal MSW, and pose the largest hazardous air pollutant (HAP) risk of MSW gasification.

decomposition of these components occurs in the final combustion phase of the
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EPA Construction General Permit. Construction activities in Alaska are covered by a general permit for

stormwater discharges from construction sites.

site operators engaged in clearing, grading, and excavating activities that disturb 1 acre or more,

including smaller sites in a larger common plan of development or sale, to obtain coverage under an

NPDES permit for their stormwater discharges.

Boiler Permitting and Boiler Operators. Dependent on size, boilers of various type

trained operators for safe operation. Alaska’s Department of Labor and Workforce Development

oversees boiler operator and permitting in the state.

pressure steam or hot water, and thus fall to the low end of the spectrum in terms of regulatory

Alaska Statutes, Sec. 18.60.210 (a) (9) states that to be exempt from boiler inspections, operat

certification, and licensing requirements, the system must have a heat input of less than 200,000 Btu/hr,

which is lower than the average heat input of both proposed heating syste

(b) (2) requires a third

MM Btu/hr, or well within the range of the proposed units.

boiler operator license to obtain.

ERNS FROM COMBUSTION AND GASIF

vis gasification) of waste products has always been a contentious issue, with many

concerns raised over the makeup of the material being combusted and the emissions produced by the

air emission and air dispersion

operations begin, of the system’s emissions profiles

emissions regulations and preserves local health and

It is important to note that many waste-to-energy system vendors

will meet applicable air emissions control regulations.

ols equipment (APC) is often specified and installed as a partnership

between the boiler supplier and APC supplier.

achieve promised emissions profiles. Tetra Tech recommend

contract for construction of a biomass energy plant.

Hazardous Air Pollutants (HAPs) from

are produced from the combustion of plastics and other chemical compounds found in

unicipal MSW, and pose the largest hazardous air pollutant (HAP) risk of MSW gasification.

decomposition of these components occurs in the final combustion phase of the

FEASIBILITY STUDY

Construction activities in Alaska are covered by a general permit for

stormwater discharges from construction sites. The NPDES stormwater program requires

site operators engaged in clearing, grading, and excavating activities that disturb 1 acre or more,

including smaller sites in a larger common plan of development or sale, to obtain coverage under an

s.

Dependent on size, boilers of various type

trained operators for safe operation. Alaska’s Department of Labor and Workforce Development

oversees boiler operator and permitting in the state. The boilers proposed for this project produce low

pressure steam or hot water, and thus fall to the low end of the spectrum in terms of regulatory

Alaska Statutes, Sec. 18.60.210 (a) (9) states that to be exempt from boiler inspections, operat

certification, and licensing requirements, the system must have a heat input of less than 200,000 Btu/hr,

which is lower than the average heat input of both proposed heating syste

(b) (2) requires a third-class boiler

MM Btu/hr, or well within the range of the proposed units.

license to obtain.

COMBUSTION AND GASIF

vis gasification) of waste products has always been a contentious issue, with many

concerns raised over the makeup of the material being combusted and the emissions produced by the

air emission and air dispersion modeling prior to

operations begin, of the system’s emissions profiles are critical to ensuring the system meets applicable

al health and safety standards.

energy system vendors

will meet applicable air emissions control regulations.

ols equipment (APC) is often specified and installed as a partnership

This ensures that their technologies are compatible and

Tetra Tech recommends

contract for construction of a biomass energy plant.

rom MSW Gasification

are produced from the combustion of plastics and other chemical compounds found in

unicipal MSW, and pose the largest hazardous air pollutant (HAP) risk of MSW gasification.

decomposition of these components occurs in the final combustion phase of the

Construction activities in Alaska are covered by a general permit for

The NPDES stormwater program requires

site operators engaged in clearing, grading, and excavating activities that disturb 1 acre or more,

including smaller sites in a larger common plan of development or sale, to obtain coverage under an

Dependent on size, boilers of various type

trained operators for safe operation. Alaska’s Department of Labor and Workforce Development

The boilers proposed for this project produce low

pressure steam or hot water, and thus fall to the low end of the spectrum in terms of regulatory

Alaska Statutes, Sec. 18.60.210 (a) (9) states that to be exempt from boiler inspections, operat

certification, and licensing requirements, the system must have a heat input of less than 200,000 Btu/hr,

which is lower than the average heat input of both proposed heating syste

class boiler operator’s

MM Btu/hr, or well within the range of the proposed units. A third-class

COMBUSTION AND GASIFICATION

vis gasification) of waste products has always been a contentious issue, with many

concerns raised over the makeup of the material being combusted and the emissions produced by the

modeling prior to construction,

critical to ensuring the system meets applicable

safety standards.

energy system vendors certify

will meet applicable air emissions control regulations. As mentioned previously, specific

ols equipment (APC) is often specified and installed as a partnership

This ensures that their technologies are compatible and

s that this stipulation be included in any EPC

MSW Gasification

are produced from the combustion of plastics and other chemical compounds found in

unicipal MSW, and pose the largest hazardous air pollutant (HAP) risk of MSW gasification.

decomposition of these components occurs in the final combustion phase of the

Construction activities in Alaska are covered by a general permit for

The NPDES stormwater program requires

site operators engaged in clearing, grading, and excavating activities that disturb 1 acre or more,

including smaller sites in a larger common plan of development or sale, to obtain coverage under an

Dependent on size, boilers of various types require certified and

trained operators for safe operation. Alaska’s Department of Labor and Workforce Development

The boilers proposed for this project produce low

pressure steam or hot water, and thus fall to the low end of the spectrum in terms of regulatory

Alaska Statutes, Sec. 18.60.210 (a) (9) states that to be exempt from boiler inspections, operat

certification, and licensing requirements, the system must have a heat input of less than 200,000 Btu/hr,

which is lower than the average heat input of both proposed heating systems. The systems are therefore

operator’s license for systems up to 3.5

class operator’s

ICATION OF WASTES

vis gasification) of waste products has always been a contentious issue, with many

concerns raised over the makeup of the material being combusted and the emissions produced by the

construction, and monitoring once

critical to ensuring the system meets applicable

certify, as a contact term,

As mentioned previously, specific

ols equipment (APC) is often specified and installed as a partnership

This ensures that their technologies are compatible and

that this stipulation be included in any EPC

are produced from the combustion of plastics and other chemical compounds found in

unicipal MSW, and pose the largest hazardous air pollutant (HAP) risk of MSW gasification.

decomposition of these components occurs in the final combustion phase of the gasification

December 2012

Construction activities in Alaska are covered by a general permit for

The NPDES stormwater program requires construction

site operators engaged in clearing, grading, and excavating activities that disturb 1 acre or more,

including smaller sites in a larger common plan of development or sale, to obtain coverage under an

require certified and

trained operators for safe operation. Alaska’s Department of Labor and Workforce Development

The boilers proposed for this project produce low

pressure steam or hot water, and thus fall to the low end of the spectrum in terms of regulatory

Alaska Statutes, Sec. 18.60.210 (a) (9) states that to be exempt from boiler inspections, operat

certification, and licensing requirements, the system must have a heat input of less than 200,000 Btu/hr,

The systems are therefore

license for systems up to 3.5

license is the

OF WASTES

vis gasification) of waste products has always been a contentious issue, with many

concerns raised over the makeup of the material being combusted and the emissions produced by the

and monitoring once

critical to ensuring the system meets applicable

, as a contact term, that

As mentioned previously, specific

ols equipment (APC) is often specified and installed as a partnership

This ensures that their technologies are compatible and

that this stipulation be included in any EPC

are produced from the combustion of plastics and other chemical compounds found in

unicipal MSW, and pose the largest hazardous air pollutant (HAP) risk of MSW gasification. Thermal

gasification operation.

December 2012

Construction activities in Alaska are covered by a general permit for

construction

site operators engaged in clearing, grading, and excavating activities that disturb 1 acre or more,

including smaller sites in a larger common plan of development or sale, to obtain coverage under an

require certified and

trained operators for safe operation. Alaska’s Department of Labor and Workforce Development

The boilers proposed for this project produce low

pressure steam or hot water, and thus fall to the low end of the spectrum in terms of regulatory

Alaska Statutes, Sec. 18.60.210 (a) (9) states that to be exempt from boiler inspections, operator

certification, and licensing requirements, the system must have a heat input of less than 200,000 Btu/hr,

The systems are therefore

license for systems up to 3.5

license is the least

vis gasification) of waste products has always been a contentious issue, with many

concerns raised over the makeup of the material being combusted and the emissions produced by the
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critical to ensuring the system meets applicable

that their

As mentioned previously, specific

ols equipment (APC) is often specified and installed as a partnership

This ensures that their technologies are compatible and

that this stipulation be included in any EPC

are produced from the combustion of plastics and other chemical compounds found in

Thermal

operation.
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Here, temperatures reach in excess of 1000 deg C. Th

dioxins and furans, (700 deg C)

Eco Waste Solutions

Verification program, which is recognized and reciprocal with US EPA.

Table

Particulate

Pb + Mn + Cr + Cu

As + Ni

Cd + Hg

Dioxin/Furan*

SO2**

NOx

CO
*I-TEQ refers to international toxicity equivalent factor (2,3,7,8
** Emissions exclude diesel
R Indicates the reference measurement conditions for emissions which are : temperature = 25
and O

Source:

Tetra Tech is confident, based

biomass energy systems will meet all applicable air permits and regulations

permitting requirements (and therefore not require a state air emissions permit)

confirmed until samples of the specific feedstock input have undergone analytical testing and the technology

configuration (including APC) is selected.

samples as one o

9 EPA Doc 600280197 “Dioxins”, 1980

KOTZEBUE BIOMASS

Here, temperatures reach in excess of 1000 deg C. Th

dioxins and furans, (700 deg C)

Eco Waste Solutions.

Verification program, which is recognized and reciprocal with US EPA.

Table 6-1: Sample Performance Claim for Batch Gasification of MSW Application.

Parameter

Particulate

Pb + Mn + Cr + Cu

As + Ni

Cd + Hg

Dioxin/Furan*

**

TEQ refers to international toxicity equivalent factor (2,3,7,8
** Emissions exclude diesel
R Indicates the reference measurement conditions for emissions which are : temperature = 25
and O2 content = 11% dry

Source: Eco Waste Solutions Inc.

Tetra Tech is confident, based

biomass energy systems will meet all applicable air permits and regulations

permitting requirements (and therefore not require a state air emissions permit)

confirmed until samples of the specific feedstock input have undergone analytical testing and the technology

configuration (including APC) is selected.

samples as one of the most immediate

Doc 600280197 “Dioxins”, 1980
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Here, temperatures reach in excess of 1000 deg C. Th

dioxins and furans, (700 deg C)9. Table 6

Tests were conducted to conform to the Canadian Environmental Technology

Verification program, which is recognized and reciprocal with US EPA.

Sample Performance Claim for Batch Gasification of MSW Application.

Parameter

TEQ refers to international toxicity equivalent factor (2,3,7,8
** Emissions exclude diesel fuel auxiliary burner SO
R Indicates the reference measurement conditions for emissions which are : temperature = 25

content = 11% dry

Eco Waste Solutions Inc.

Tetra Tech is confident, based on the analysis conducted for this and other projects, that the proposed

biomass energy systems will meet all applicable air permits and regulations

permitting requirements (and therefore not require a state air emissions permit)

confirmed until samples of the specific feedstock input have undergone analytical testing and the technology

configuration (including APC) is selected.

f the most immediate

Doc 600280197 “Dioxins”, 1980

FEASIBILITY STUDY

Here, temperatures reach in excess of 1000 deg C. Th

. Table 6-1 is a sample performance claim for

Tests were conducted to conform to the Canadian Environmental Technology

Verification program, which is recognized and reciprocal with US EPA.

Sample Performance Claim for Batch Gasification of MSW Application.

Stack Emission Maximum

TEQ refers to international toxicity equivalent factor (2,3,7,8
fuel auxiliary burner SO2

R Indicates the reference measurement conditions for emissions which are : temperature = 25

on the analysis conducted for this and other projects, that the proposed

biomass energy systems will meet all applicable air permits and regulations

permitting requirements (and therefore not require a state air emissions permit)

confirmed until samples of the specific feedstock input have undergone analytical testing and the technology

configuration (including APC) is selected. As such, Tetra Tech recommends analytical testing of feedstock

f the most immediate proceeding

Doc 600280197 “Dioxins”, 1980

FEASIBILITY STUDY

Here, temperatures reach in excess of 1000 deg C. This is well above the thermal degradation point of

a sample performance claim for

Tests were conducted to conform to the Canadian Environmental Technology

Verification program, which is recognized and reciprocal with US EPA.

Sample Performance Claim for Batch Gasification of MSW Application.

Stack Emission Maximum

12

1

0.02

0.1

0.09

39

136

1.3
TEQ refers to international toxicity equivalent factor (2,3,7,8-TCDD)

2 and NOx contributions
R Indicates the reference measurement conditions for emissions which are : temperature = 25

on the analysis conducted for this and other projects, that the proposed

biomass energy systems will meet all applicable air permits and regulations

permitting requirements (and therefore not require a state air emissions permit)

confirmed until samples of the specific feedstock input have undergone analytical testing and the technology

As such, Tetra Tech recommends analytical testing of feedstock

proceeding steps in the development of this project.

is is well above the thermal degradation point of

a sample performance claim for

Tests were conducted to conform to the Canadian Environmental Technology

Verification program, which is recognized and reciprocal with US EPA.

Sample Performance Claim for Batch Gasification of MSW Application.

Stack Emission Maximum

TCDD)
contributions

R Indicates the reference measurement conditions for emissions which are : temperature = 25

on the analysis conducted for this and other projects, that the proposed

biomass energy systems will meet all applicable air permits and regulations

permitting requirements (and therefore not require a state air emissions permit)

confirmed until samples of the specific feedstock input have undergone analytical testing and the technology

As such, Tetra Tech recommends analytical testing of feedstock

the development of this project.

is is well above the thermal degradation point of

a sample performance claim for a gasification

Tests were conducted to conform to the Canadian Environmental Technology

Sample Performance Claim for Batch Gasification of MSW Application.

Unit

mg/Rm

mg/Rm

mg/Rm

mg/Rm

ng ITEQ/

mg/Rm

mg/Rm

mg/Rm

R Indicates the reference measurement conditions for emissions which are : temperature = 25°C, pressure = 101.3kPa,

on the analysis conducted for this and other projects, that the proposed

biomass energy systems will meet all applicable air permits and regulations, and may be below state

permitting requirements (and therefore not require a state air emissions permit). However, that cannot be

confirmed until samples of the specific feedstock input have undergone analytical testing and the technology

As such, Tetra Tech recommends analytical testing of feedstock

the development of this project.

December 2012

is is well above the thermal degradation point of

a gasification system offered by

Tests were conducted to conform to the Canadian Environmental Technology

Unit

mg/Rm3

mg/Rm3

mg/Rm3

mg/Rm3

ng ITEQ/Rm3

mg/Rm3

mg/Rm3

mg/Rm3

C, pressure = 101.3kPa,

on the analysis conducted for this and other projects, that the proposed

, and may be below state

However, that cannot be

confirmed until samples of the specific feedstock input have undergone analytical testing and the technology

As such, Tetra Tech recommends analytical testing of feedstock

the development of this project.

December 2012

is is well above the thermal degradation point of

offered by

Tests were conducted to conform to the Canadian Environmental Technology

C, pressure = 101.3kPa,

on the analysis conducted for this and other projects, that the proposed

, and may be below state

However, that cannot be

confirmed until samples of the specific feedstock input have undergone analytical testing and the technology

As such, Tetra Tech recommends analytical testing of feedstock
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7 PROJECT FINANCIAL AN

Tetra Tech prepared

biomass energy

conditions evaluated in the study.

equipment providers, and supplemented that information with

parameters incorporated for

 Product yields

 Product and raw material pricing

 Labor costs

 Energy consumption and pricing

 Capital costs including engineering, procurement and construction of the plants

 Financing costs

 Project development costs,

These parameters are further evaluated in the section below

corresponding to the base

primary factors affecting the financial viability of the project scenarios

7.1 FACILITY CAPITAL COS

Tetra Tech developed capital costs

communication

costs and operational parameters derived from engineering investigation of the proposed facility.

cost below is therefore not representative of any single bid or vendor’s equipment profile.

recommends that

capital cost

Table 22 shows

costs, startup, and contingency

corresponding to the level of engineering detail that has been conducted at this stage of the project.

Budgetary quotes are defined by engineering’s governing body, AACE International, as

completion of the facility, and as such can only be held to a +30% to

international standard, the RDF Boiler plant all

$2.9 MM.

KOTZEBUE BIOMASS

PROJECT FINANCIAL AN

Tetra Tech prepared two

energy plant, using proprietary economic modeling software.

conditions evaluated in the study.

equipment providers, and supplemented that information with

parameters incorporated for

roduct yields

oduct and raw material pricing

abor costs

nergy consumption and pricing

apital costs including engineering, procurement and construction of the plants

inancing costs

roject development costs,

These parameters are further evaluated in the section below

corresponding to the base

primary factors affecting the financial viability of the project scenarios

FACILITY CAPITAL COS

Tetra Tech developed capital costs

communications with equipment vendors

costs and operational parameters derived from engineering investigation of the proposed facility.

cost below is therefore not representative of any single bid or vendor’s equipment profile.

mends that Kotzebue

capital costs.

shows the estimated

costs, startup, and contingency

corresponding to the level of engineering detail that has been conducted at this stage of the project.

Budgetary quotes are defined by engineering’s governing body, AACE International, as

completion of the facility, and as such can only be held to a +30% to

international standard, the RDF Boiler plant all

. The MSW Ga

KOTZEBUE BIOMASS FEASIBILITY STUDY

PROJECT FINANCIAL AN

two financial modeling and economic performance projections of the prospective

plant, using proprietary economic modeling software.

conditions evaluated in the study. When possible, Tetra Tech solicited cost and operational parameters from

equipment providers, and supplemented that information with

parameters incorporated for a 1.5 MM Btu RDF Boiler and a 1.5 MM Btu MSW Gasifier

oduct and raw material pricing

nergy consumption and pricing

apital costs including engineering, procurement and construction of the plants

roject development costs, including

These parameters are further evaluated in the section below

corresponding to the base case project assumptions, and

primary factors affecting the financial viability of the project scenarios

FACILITY CAPITAL COSTS

Tetra Tech developed capital costs

with equipment vendors

costs and operational parameters derived from engineering investigation of the proposed facility.

cost below is therefore not representative of any single bid or vendor’s equipment profile.

Kotzebue solicit final construction bids from prospective vendors to confirm final project

the estimated capital cost breakdown for process equipment, building costs, development

costs, startup, and contingency for

corresponding to the level of engineering detail that has been conducted at this stage of the project.

Budgetary quotes are defined by engineering’s governing body, AACE International, as

completion of the facility, and as such can only be held to a +30% to

international standard, the RDF Boiler plant all

MSW Gasifier plant is projected to cost

FEASIBILITY STUDY

PROJECT FINANCIAL AND ECONOMIC ANALYSIS

financial modeling and economic performance projections of the prospective

plant, using proprietary economic modeling software.

When possible, Tetra Tech solicited cost and operational parameters from

equipment providers, and supplemented that information with

a 1.5 MM Btu RDF Boiler and a 1.5 MM Btu MSW Gasifier

oduct and raw material pricing

apital costs including engineering, procurement and construction of the plants

including start-up costs, working capital and inventory

These parameters are further evaluated in the section below

case project assumptions, and

primary factors affecting the financial viability of the project scenarios

Tetra Tech developed capital costs for the proposed

with equipment vendors, publicly

costs and operational parameters derived from engineering investigation of the proposed facility.

cost below is therefore not representative of any single bid or vendor’s equipment profile.

final construction bids from prospective vendors to confirm final project

capital cost breakdown for process equipment, building costs, development

for both scenarios

corresponding to the level of engineering detail that has been conducted at this stage of the project.

Budgetary quotes are defined by engineering’s governing body, AACE International, as

completion of the facility, and as such can only be held to a +30% to

international standard, the RDF Boiler plant all-in capital cost is

plant is projected to cost

FEASIBILITY STUDY

D ECONOMIC ANALYSIS

financial modeling and economic performance projections of the prospective

plant, using proprietary economic modeling software.

When possible, Tetra Tech solicited cost and operational parameters from

equipment providers, and supplemented that information with

a 1.5 MM Btu RDF Boiler and a 1.5 MM Btu MSW Gasifier

apital costs including engineering, procurement and construction of the plants

up costs, working capital and inventory

These parameters are further evaluated in the section below

case project assumptions, and additional analysis is provided to examine

primary factors affecting the financial viability of the project scenarios

for the proposed facility configurations

publicly-available information

costs and operational parameters derived from engineering investigation of the proposed facility.

cost below is therefore not representative of any single bid or vendor’s equipment profile.

final construction bids from prospective vendors to confirm final project

capital cost breakdown for process equipment, building costs, development

both scenarios. The capital cost supplied is a budgetary estimate,

corresponding to the level of engineering detail that has been conducted at this stage of the project.

Budgetary quotes are defined by engineering’s governing body, AACE International, as

completion of the facility, and as such can only be held to a +30% to

in capital cost is

plant is projected to cost in the range of

D ECONOMIC ANALYSIS

financial modeling and economic performance projections of the prospective

plant, using proprietary economic modeling software. The models evaluate the project

When possible, Tetra Tech solicited cost and operational parameters from

equipment providers, and supplemented that information with internal engineering analysis.

a 1.5 MM Btu RDF Boiler and a 1.5 MM Btu MSW Gasifier

apital costs including engineering, procurement and construction of the plants

up costs, working capital and inventory

These parameters are further evaluated in the section below. A pro

additional analysis is provided to examine

primary factors affecting the financial viability of the project scenarios.

facility configurations

available information, and internal databases, as well as

costs and operational parameters derived from engineering investigation of the proposed facility.

cost below is therefore not representative of any single bid or vendor’s equipment profile.

final construction bids from prospective vendors to confirm final project

capital cost breakdown for process equipment, building costs, development

The capital cost supplied is a budgetary estimate,

corresponding to the level of engineering detail that has been conducted at this stage of the project.

Budgetary quotes are defined by engineering’s governing body, AACE International, as

completion of the facility, and as such can only be held to a +30% to -15% accuracy level.

in capital cost is projected to fall in the range of

in the range of $4.2 MM

D ECONOMIC ANALYSIS

financial modeling and economic performance projections of the prospective

The models evaluate the project

When possible, Tetra Tech solicited cost and operational parameters from

internal engineering analysis.

a 1.5 MM Btu RDF Boiler and a 1.5 MM Btu MSW Gasifier include:

apital costs including engineering, procurement and construction of the plants

up costs, working capital and inventory

A pro forma analysis was

additional analysis is provided to examine

facility configurations based on

and internal databases, as well as

costs and operational parameters derived from engineering investigation of the proposed facility.

cost below is therefore not representative of any single bid or vendor’s equipment profile.

final construction bids from prospective vendors to confirm final project

capital cost breakdown for process equipment, building costs, development

The capital cost supplied is a budgetary estimate,

corresponding to the level of engineering detail that has been conducted at this stage of the project.

Budgetary quotes are defined by engineering’s governing body, AACE International, as

15% accuracy level.

projected to fall in the range of

MM – $6.4 MM

December 2012

financial modeling and economic performance projections of the prospective

The models evaluate the project

When possible, Tetra Tech solicited cost and operational parameters from

internal engineering analysis. Facility

include:

alysis was prepared

additional analysis is provided to examine

based on a number of

and internal databases, as well as

costs and operational parameters derived from engineering investigation of the proposed facility. The capital

cost below is therefore not representative of any single bid or vendor’s equipment profile. Tetra Tech

final construction bids from prospective vendors to confirm final project

capital cost breakdown for process equipment, building costs, development

The capital cost supplied is a budgetary estimate,

corresponding to the level of engineering detail that has been conducted at this stage of the project.

Budgetary quotes are defined by engineering’s governing body, AACE International, as 10-15% design

15% accuracy level. Adhering to this

projected to fall in the range of $1.9 MM

MM.

December 2012

financial modeling and economic performance projections of the prospective

The models evaluate the project

When possible, Tetra Tech solicited cost and operational parameters from

Facility

prepared

additional analysis is provided to examine the

a number of

and internal databases, as well as

The capital

Tetra Tech

final construction bids from prospective vendors to confirm final project

capital cost breakdown for process equipment, building costs, development

The capital cost supplied is a budgetary estimate,

corresponding to the level of engineering detail that has been conducted at this stage of the project.

15% design

Adhering to this

MM –
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Table

Note that a

Actual costs will vary depending on the technology provider and general contractor chosen for the project

material costs, and other factors in further facilit

7.1.1 CAPITAL COST

A number of assumptions are made regarding capital costs for projects that are in early developmental

stages. The primary factors affecting the Kotzebue biomass energy system are described below.

 Process Equipment Scale and

significantly more than smaller

RDF boiler by itself is approximately $250,000, wh

MM Btu is a standard size for this equipment, and is available through more outlets. Therefore it was

determined to specify an oversized boiler for Scenario 1, able to accommodate additional feedstock

supply either through improved RDF collection efforts or increased purchase of

Scenario 2 is scaled

anticipated additional feedstock sources for this type of syste

 Materials and Labor Factor for Kotzebue

delivery of materials from outside vendors, were subject to a

Process Equipment

Energy System & Controls

Feedstock Handling and Rolling Stock

District Energy Distribution Piping

Process Equipment Total

Building and Development Costs

Site Preparation

Process Building

Utility Connections and Controls

Delivery and Installation

Engineering, Permitting, and Indirect Costs

Total

Contingency (20%)

Grand Total

KOTZEBUE BIOMASS

Table 7-1: Biomass Power Plant

Note that a 20% contingency factor is also applied to the capital cost to account for additional cost overruns.

Actual costs will vary depending on the technology provider and general contractor chosen for the project

material costs, and other factors in further facilit

CAPITAL COST

A number of assumptions are made regarding capital costs for projects that are in early developmental

stages. The primary factors affecting the Kotzebue biomass energy system are described below.

Process Equipment Scale and

significantly more than smaller

RDF boiler by itself is approximately $250,000, wh

MM Btu is a standard size for this equipment, and is available through more outlets. Therefore it was

determined to specify an oversized boiler for Scenario 1, able to accommodate additional feedstock

upply either through improved RDF collection efforts or increased purchase of

Scenario 2 is scaled

anticipated additional feedstock sources for this type of syste

Materials and Labor Factor for Kotzebue

delivery of materials from outside vendors, were subject to a

Process Equipment

Energy System & Controls

Feedstock Handling and Rolling Stock

District Energy Distribution Piping

Process Equipment Total

Building and Development Costs

Site Preparation

Process Building

Utility Connections and Controls

Delivery and Installation

Engineering, Permitting, and Indirect Costs

Total

Contingency (20%)

Grand Total

Capital Expenditure

KOTZEBUE BIOMASS FEASIBILITY STUDY

Biomass Power Plant

contingency factor is also applied to the capital cost to account for additional cost overruns.

Actual costs will vary depending on the technology provider and general contractor chosen for the project

material costs, and other factors in further facilit

CAPITAL COST FACTORS

A number of assumptions are made regarding capital costs for projects that are in early developmental

stages. The primary factors affecting the Kotzebue biomass energy system are described below.

Process Equipment Scale and Cost.

significantly more than smaller-scale installations, As noted in the cost estimate above, a 1.5 MM Btu

RDF boiler by itself is approximately $250,000, wh

MM Btu is a standard size for this equipment, and is available through more outlets. Therefore it was

determined to specify an oversized boiler for Scenario 1, able to accommodate additional feedstock

upply either through improved RDF collection efforts or increased purchase of

Scenario 2 is scaled to match the volume of incoming feedstock; it

anticipated additional feedstock sources for this type of syste

Materials and Labor Factor for Kotzebue

delivery of materials from outside vendors, were subject to a

Process Equipment

Energy System & Controls

Feedstock Handling and Rolling Stock

District Energy Distribution Piping

Process Equipment Total

Building and Development Costs

Utility Connections and Controls

Delivery and Installation

Engineering, Permitting, and Indirect Costs

Contingency (20%)

Capital Expenditure

FEASIBILITY STUDY

Biomass Power Plant Capital Cost Estimate

contingency factor is also applied to the capital cost to account for additional cost overruns.

Actual costs will vary depending on the technology provider and general contractor chosen for the project

material costs, and other factors in further facility engineering and procurement stages

A number of assumptions are made regarding capital costs for projects that are in early developmental

stages. The primary factors affecting the Kotzebue biomass energy system are described below.

Cost. It was discovered that RDF boilers priced for Scenario 1

scale installations, As noted in the cost estimate above, a 1.5 MM Btu

RDF boiler by itself is approximately $250,000, wh

MM Btu is a standard size for this equipment, and is available through more outlets. Therefore it was

determined to specify an oversized boiler for Scenario 1, able to accommodate additional feedstock

upply either through improved RDF collection efforts or increased purchase of

to match the volume of incoming feedstock; it

anticipated additional feedstock sources for this type of syste

Materials and Labor Factor for Kotzebue. All materials and labor sourced from the Kotzebue area, and

delivery of materials from outside vendors, were subject to a

Feedstock Handling and Rolling Stock

District Energy Distribution Piping

Building and Development Costs

Utility Connections and Controls

Engineering, Permitting, and Indirect Costs

Capital Expenditure

FEASIBILITY STUDY

Capital Cost Estimate

contingency factor is also applied to the capital cost to account for additional cost overruns.

Actual costs will vary depending on the technology provider and general contractor chosen for the project

y engineering and procurement stages

A number of assumptions are made regarding capital costs for projects that are in early developmental

stages. The primary factors affecting the Kotzebue biomass energy system are described below.

It was discovered that RDF boilers priced for Scenario 1

scale installations, As noted in the cost estimate above, a 1.5 MM Btu

RDF boiler by itself is approximately $250,000, while a 500k

MM Btu is a standard size for this equipment, and is available through more outlets. Therefore it was

determined to specify an oversized boiler for Scenario 1, able to accommodate additional feedstock

upply either through improved RDF collection efforts or increased purchase of

to match the volume of incoming feedstock; it

anticipated additional feedstock sources for this type of syste

. All materials and labor sourced from the Kotzebue area, and

delivery of materials from outside vendors, were subject to a

Scenario 1

RDF Boiler

$250,000

$133,000

$185,000

$568,000

$37,000

$388,000

$98,000

$624,000

$150,000

$1,865,000

$373,000

$2,238,000

contingency factor is also applied to the capital cost to account for additional cost overruns.

Actual costs will vary depending on the technology provider and general contractor chosen for the project

y engineering and procurement stages

A number of assumptions are made regarding capital costs for projects that are in early developmental

stages. The primary factors affecting the Kotzebue biomass energy system are described below.

It was discovered that RDF boilers priced for Scenario 1

scale installations, As noted in the cost estimate above, a 1.5 MM Btu

ile a 500k – 1 MM Btu boiler

MM Btu is a standard size for this equipment, and is available through more outlets. Therefore it was

determined to specify an oversized boiler for Scenario 1, able to accommodate additional feedstock

upply either through improved RDF collection efforts or increased purchase of

to match the volume of incoming feedstock; it is not oversized as there are no

anticipated additional feedstock sources for this type of system.

. All materials and labor sourced from the Kotzebue area, and

delivery of materials from outside vendors, were subject to an 185% cost surplus factor. This estimate is

Scenario 1 Scenario 2

RDF Boiler MSW Gasifier

$250,000

$133,000

$185,000

$568,000

$37,000

$388,000

$98,000

$624,000

$150,000

$1,865,000

$373,000

$2,238,000

contingency factor is also applied to the capital cost to account for additional cost overruns.

Actual costs will vary depending on the technology provider and general contractor chosen for the project

y engineering and procurement stages.

A number of assumptions are made regarding capital costs for projects that are in early developmental

stages. The primary factors affecting the Kotzebue biomass energy system are described below.

It was discovered that RDF boilers priced for Scenario 1

scale installations, As noted in the cost estimate above, a 1.5 MM Btu

1 MM Btu boiler saves

MM Btu is a standard size for this equipment, and is available through more outlets. Therefore it was

determined to specify an oversized boiler for Scenario 1, able to accommodate additional feedstock

upply either through improved RDF collection efforts or increased purchase of wood pellets.

is not oversized as there are no

. All materials and labor sourced from the Kotzebue area, and

185% cost surplus factor. This estimate is

Scenario 2

MSW Gasifier

$2,434,000

$190,000

$0

$2,624,000

$190,000

$351,000

$157,000

$624,000

$162,000

$4,108,000

$822,000

$4,930,000

December 2012

contingency factor is also applied to the capital cost to account for additional cost overruns.

Actual costs will vary depending on the technology provider and general contractor chosen for the project

A number of assumptions are made regarding capital costs for projects that are in early developmental

stages. The primary factors affecting the Kotzebue biomass energy system are described below.

It was discovered that RDF boilers priced for Scenario 1 do not cost

scale installations, As noted in the cost estimate above, a 1.5 MM Btu

saves only $30-50k. 1.5

MM Btu is a standard size for this equipment, and is available through more outlets. Therefore it was

determined to specify an oversized boiler for Scenario 1, able to accommodate additional feedstock

wood pellets.

is not oversized as there are no

. All materials and labor sourced from the Kotzebue area, and

185% cost surplus factor. This estimate is

December 2012

contingency factor is also applied to the capital cost to account for additional cost overruns.

Actual costs will vary depending on the technology provider and general contractor chosen for the project,

A number of assumptions are made regarding capital costs for projects that are in early developmental

do not cost

scale installations, As noted in the cost estimate above, a 1.5 MM Btu

50k. 1.5

MM Btu is a standard size for this equipment, and is available through more outlets. Therefore it was

determined to specify an oversized boiler for Scenario 1, able to accommodate additional feedstock

is not oversized as there are no

. All materials and labor sourced from the Kotzebue area, and

185% cost surplus factor. This estimate is
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based on past experience with remote capital p

by the McDowell Group for the Alaska Department of Labor and Workforce

7.2 FINANCIAL MODELING

Tetra Tech prepared two financial models for the project

designs.

information available

goals as the project moves further in the development phase, an explanation of the inputs

financial forecasts that have the greatest impact on the project risk and retu

The project inputs that have the greatest impact on project operations and financial returns are:

 Feedstock Input.

year of sorted cardboard, paper, and woo

wood pellets to meet the WTP and Maintenance Building heating needs.

heat demand between

For the

stream, 1,625

feedstock available

 Feedstoc

costs are included as manpower and operational costs.

$300/ton

 Avoided Waste Disposal Cost.

associated with each scenario

Disposal cost avoidance was based on research conducted by the Alaska Chapter of the

Association of North America, which calculated an average disposal cost of $68

for an Alaska township the size of Kotzebue

ton. Converted to 2012 dollars, the ra

assumed for financial costing of the project

10 Fried, Neal. “The Cost of Living in Alaska.” Alaska Economic Trends, July 2011.

11 “Alaska Solid Waste Regionalization Report.” The Alaska Chapter of the Solid Waste Association of North

America, May 1999.

KOTZEBUE BIOMASS

based on past experience with remote capital p

by the McDowell Group for the Alaska Department of Labor and Workforce

FINANCIAL MODELING

Tetra Tech prepared two financial models for the project

The financial model is an estimate of potential project returns,

information available at present

goals as the project moves further in the development phase, an explanation of the inputs

financial forecasts that have the greatest impact on the project risk and retu

The project inputs that have the greatest impact on project operations and financial returns are:

Feedstock Input. For the

of sorted cardboard, paper, and woo

wood pellets to meet the WTP and Maintenance Building heating needs.

demand between

For the MSW Gasifier

stream, 1,625 tons per year at

feedstock available

Feedstock Input Cost.

costs are included as manpower and operational costs.

$300/ton, delivered

Avoided Waste Disposal Cost.

associated with each scenario

Disposal cost avoidance was based on research conducted by the Alaska Chapter of the

Association of North America, which calculated an average disposal cost of $68

for an Alaska township the size of Kotzebue

Converted to 2012 dollars, the ra

assumed for financial costing of the project

Fried, Neal. “The Cost of Living in Alaska.” Alaska Economic Trends, July 2011.

“Alaska Solid Waste Regionalization Report.” The Alaska Chapter of the Solid Waste Association of North

America, May 1999.

KOTZEBUE BIOMASS FEASIBILITY STUDY

based on past experience with remote capital p

by the McDowell Group for the Alaska Department of Labor and Workforce

FINANCIAL MODELING INPUTS AND CONDITION

Tetra Tech prepared two financial models for the project

The financial model is an estimate of potential project returns,

at present. To maintain project transparency, and to facilitate adjustments to project

goals as the project moves further in the development phase, an explanation of the inputs

financial forecasts that have the greatest impact on the project risk and retu

The project inputs that have the greatest impact on project operations and financial returns are:

For the RDF Boiler

of sorted cardboard, paper, and woo

wood pellets to meet the WTP and Maintenance Building heating needs.

demand between 0.51 tons/day

MSW Gasifier scenario, feedstock inpu

tons per year at ~20

feedstock available. Daily input rate

k Input Cost. MSW feedstock

costs are included as manpower and operational costs.

delivered to Kotzebue.

Avoided Waste Disposal Cost. A

associated with each scenario, and was included as a revenue or savings in the financial modeling

Disposal cost avoidance was based on research conducted by the Alaska Chapter of the

Association of North America, which calculated an average disposal cost of $68

for an Alaska township the size of Kotzebue

Converted to 2012 dollars, the ra

assumed for financial costing of the project

Fried, Neal. “The Cost of Living in Alaska.” Alaska Economic Trends, July 2011.

“Alaska Solid Waste Regionalization Report.” The Alaska Chapter of the Solid Waste Association of North

FEASIBILITY STUDY

based on past experience with remote capital p

by the McDowell Group for the Alaska Department of Labor and Workforce

INPUTS AND CONDITION

Tetra Tech prepared two financial models for the project

The financial model is an estimate of potential project returns,

To maintain project transparency, and to facilitate adjustments to project

goals as the project moves further in the development phase, an explanation of the inputs

financial forecasts that have the greatest impact on the project risk and retu

The project inputs that have the greatest impact on project operations and financial returns are:

RDF Boiler scenario (Scenario 1)

of sorted cardboard, paper, and wood product, supplemented by 40.9 tons per year of purchased

wood pellets to meet the WTP and Maintenance Building heating needs.

.51 tons/day and 2.35

scenario, feedstock inpu

~20% moisture

Daily input rate is steady per the volume of material incoming

MSW feedstock was not assumed to carry any cost or tipping fee

costs are included as manpower and operational costs.

.

A factor was included to account for avoidance of landfilling the wastes

, and was included as a revenue or savings in the financial modeling

Disposal cost avoidance was based on research conducted by the Alaska Chapter of the

Association of North America, which calculated an average disposal cost of $68

for an Alaska township the size of Kotzebue11

Converted to 2012 dollars, the range is $102

assumed for financial costing of the project, after accounting for ash waste that will need to be landfilled

Fried, Neal. “The Cost of Living in Alaska.” Alaska Economic Trends, July 2011.

“Alaska Solid Waste Regionalization Report.” The Alaska Chapter of the Solid Waste Association of North

FEASIBILITY STUDY

based on past experience with remote capital projects as well as geographic cost differentials calculated

by the McDowell Group for the Alaska Department of Labor and Workforce

INPUTS AND CONDITIONAL

Tetra Tech prepared two financial models for the project, correspondi

The financial model is an estimate of potential project returns,

To maintain project transparency, and to facilitate adjustments to project

goals as the project moves further in the development phase, an explanation of the inputs

financial forecasts that have the greatest impact on the project risk and retu

The project inputs that have the greatest impact on project operations and financial returns are:

(Scenario 1), feedstock input is assumed to be

d product, supplemented by 40.9 tons per year of purchased

wood pellets to meet the WTP and Maintenance Building heating needs.

2.35 tons/day.

scenario, feedstock input is assumed to be

which is approximately the current moisture content in the

is steady per the volume of material incoming

was not assumed to carry any cost or tipping fee

costs are included as manpower and operational costs.

factor was included to account for avoidance of landfilling the wastes

, and was included as a revenue or savings in the financial modeling

Disposal cost avoidance was based on research conducted by the Alaska Chapter of the

Association of North America, which calculated an average disposal cost of $68
11. Costs for the smaller rural areas were much higher per

nge is $102-168/ton.

, after accounting for ash waste that will need to be landfilled

Fried, Neal. “The Cost of Living in Alaska.” Alaska Economic Trends, July 2011.

“Alaska Solid Waste Regionalization Report.” The Alaska Chapter of the Solid Waste Association of North

rojects as well as geographic cost differentials calculated

by the McDowell Group for the Alaska Department of Labor and Workforce

AL ASSUMPTIONS

corresponding to the two plant scale conceptual

The financial model is an estimate of potential project returns,

To maintain project transparency, and to facilitate adjustments to project

goals as the project moves further in the development phase, an explanation of the inputs

financial forecasts that have the greatest impact on the project risk and return

The project inputs that have the greatest impact on project operations and financial returns are:

, feedstock input is assumed to be

d product, supplemented by 40.9 tons per year of purchased

wood pellets to meet the WTP and Maintenance Building heating needs.

assumed to be the entire volume of Kotzebue’s waste

which is approximately the current moisture content in the

is steady per the volume of material incoming

was not assumed to carry any cost or tipping fee

Supplemental pellets are assumed to cost

factor was included to account for avoidance of landfilling the wastes

, and was included as a revenue or savings in the financial modeling

Disposal cost avoidance was based on research conducted by the Alaska Chapter of the

Association of North America, which calculated an average disposal cost of $68

Costs for the smaller rural areas were much higher per

168/ton. $102/ton avoidance cost was conservatively

, after accounting for ash waste that will need to be landfilled

Fried, Neal. “The Cost of Living in Alaska.” Alaska Economic Trends, July 2011.

“Alaska Solid Waste Regionalization Report.” The Alaska Chapter of the Solid Waste Association of North

rojects as well as geographic cost differentials calculated

by the McDowell Group for the Alaska Department of Labor and Workforce10.

ASSUMPTIONS

ng to the two plant scale conceptual

The financial model is an estimate of potential project returns, based upon the

To maintain project transparency, and to facilitate adjustments to project

goals as the project moves further in the development phase, an explanation of the inputs

rn follows.

The project inputs that have the greatest impact on project operations and financial returns are:

, feedstock input is assumed to be

d product, supplemented by 40.9 tons per year of purchased

wood pellets to meet the WTP and Maintenance Building heating needs. Daily input rate varies with

the entire volume of Kotzebue’s waste

which is approximately the current moisture content in the

is steady per the volume of material incoming.

was not assumed to carry any cost or tipping fee

Supplemental pellets are assumed to cost

factor was included to account for avoidance of landfilling the wastes

, and was included as a revenue or savings in the financial modeling

Disposal cost avoidance was based on research conducted by the Alaska Chapter of the

Association of North America, which calculated an average disposal cost of $68-112/ton in 1995 dollars

Costs for the smaller rural areas were much higher per

$102/ton avoidance cost was conservatively

, after accounting for ash waste that will need to be landfilled

Fried, Neal. “The Cost of Living in Alaska.” Alaska Economic Trends, July 2011.

“Alaska Solid Waste Regionalization Report.” The Alaska Chapter of the Solid Waste Association of North

December 2012

rojects as well as geographic cost differentials calculated

ng to the two plant scale conceptual

based upon the most accurate

To maintain project transparency, and to facilitate adjustments to project

goals as the project moves further in the development phase, an explanation of the inputs used in the

The project inputs that have the greatest impact on project operations and financial returns are:

, feedstock input is assumed to be 320 tons per

d product, supplemented by 40.9 tons per year of purchased

Daily input rate varies with

the entire volume of Kotzebue’s waste

which is approximately the current moisture content in the

was not assumed to carry any cost or tipping fee. RDF sorting

Supplemental pellets are assumed to cost

factor was included to account for avoidance of landfilling the wastes

, and was included as a revenue or savings in the financial modeling

Disposal cost avoidance was based on research conducted by the Alaska Chapter of the Solid Waste

112/ton in 1995 dollars

Costs for the smaller rural areas were much higher per

$102/ton avoidance cost was conservatively

, after accounting for ash waste that will need to be landfilled

“Alaska Solid Waste Regionalization Report.” The Alaska Chapter of the Solid Waste Association of North

December 2012

rojects as well as geographic cost differentials calculated

ng to the two plant scale conceptual

most accurate

To maintain project transparency, and to facilitate adjustments to project

used in the

tons per

d product, supplemented by 40.9 tons per year of purchased

Daily input rate varies with

the entire volume of Kotzebue’s waste

which is approximately the current moisture content in the

RDF sorting

Supplemental pellets are assumed to cost

factor was included to account for avoidance of landfilling the wastes

, and was included as a revenue or savings in the financial modeling.

Solid Waste

112/ton in 1995 dollars

Costs for the smaller rural areas were much higher per

$102/ton avoidance cost was conservatively

, after accounting for ash waste that will need to be landfilled.

“Alaska Solid Waste Regionalization Report.” The Alaska Chapter of the Solid Waste Association of North
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 Thermal Energy Production.

assumed to be

heating

Add-Heat system.

 Thermal Energy

$6.037/gallon.

heating fuel

serving the buildings.

is $45.05/MM Btu.

Scenario 2 replaces the KEA Add

KEA Add

avoided (times) the price of

the efficiency of the City’s

$39.42/MM Btu.

 Project Investment.

a bond, supplemented by capital investment from

the Treasury Department’s posted 20

 Grant Funding.

project scenario.

 Project Construction and

operational in the year 2014.

project financial close, then ramp up to full operations i

 Depreciation and Amortization.

of the

buildings.

reported by the respective equipment vendors, and takes into account maintenance and overhaul cos

 10-year Return on Investment (ROI) calculation.

facility operation

 20-year Internal Rate of Return (IRR) calculation.

year run of the financial model (1

flow).

 Project Operating and Maintenance.

is assumed to be

KOTZEBUE BIOMASS

Thermal Energy Production.

assumed to be used by the

heating of city buildings

Heat system.

Thermal Energy Sale Value.

$6.037/gallon. The

heating fuel, determined on

serving the buildings.

is $45.05/MM Btu.

Scenario 2 replaces the KEA Add

KEA Add-Heat contract.

avoided (times) the price of

the efficiency of the City’s

$39.42/MM Btu.

Project Investment.

a bond, supplemented by capital investment from

the Treasury Department’s posted 20

Grant Funding. Support of $500,000 in general economic development grants is assumed for each

project scenario.

Project Construction and

operational in the year 2014.

project financial close, then ramp up to full operations i

Depreciation and Amortization.

of the biomass energy

buildings. Process equipment de

reported by the respective equipment vendors, and takes into account maintenance and overhaul cos

year Return on Investment (ROI) calculation.

facility operation, on a pre

year Internal Rate of Return (IRR) calculation.

year run of the financial model (1

flow).

Project Operating and Maintenance.

is assumed to be 1.5

KOTZEBUE BIOMASS FEASIBILITY STUDY

Thermal Energy Production. All t

used by the city of Kotzebue to offset

of city buildings is assumed as the use, for Scenario 2, water heating in replacement of the KEA

Sale Value. The average price of heating fuel in Kotzebue for the winter of 2012/2013 is

The value of the thermal energy

, determined on Btu:Btu

serving the buildings. Efficiency of those boilers is set at 8

Scenario 2 replaces the KEA Add

Heat contract. The contract states that the charge is equal to the quantity of

avoided (times) the price of heating

the efficiency of the City’s boilers, set at 80%.

Project Investment. Financing of the project is expected to be accomplished primarily through raising of

a bond, supplemented by capital investment from

the Treasury Department’s posted 20

Support of $500,000 in general economic development grants is assumed for each

Project Construction and Facility Operational Year.

operational in the year 2014.

project financial close, then ramp up to full operations i

Depreciation and Amortization.

energy plant’s

Process equipment de

reported by the respective equipment vendors, and takes into account maintenance and overhaul cos

year Return on Investment (ROI) calculation.

, on a pre-tax income basis.

year Internal Rate of Return (IRR) calculation.

year run of the financial model (1

Project Operating and Maintenance.

1.5% of the equipment capital costs, annually.

FEASIBILITY STUDY

All thermal energy produced

ity of Kotzebue to offset

is assumed as the use, for Scenario 2, water heating in replacement of the KEA

The average price of heating fuel in Kotzebue for the winter of 2012/2013 is

value of the thermal energy

:Btu basis taking into account

Efficiency of those boilers is set at 8

Scenario 2 replaces the KEA Add-Heat system, and the value of

The contract states that the charge is equal to the quantity of

heating fuel (times) 70%. The quantity of fuel avoided includes a factor for

boilers, set at 80%.

Financing of the project is expected to be accomplished primarily through raising of

a bond, supplemented by capital investment from

the Treasury Department’s posted 20-yr Bond interest rate,

Support of $500,000 in general economic development grants is assumed for each

Facility Operational Year.

The construction period is expected to consume 13 months following

project financial close, then ramp up to full operations i

20-year straight line depreciation is used to depreciate the installed cost

major equipment, and 30

Process equipment depreciation is based on the minimum lifespan of the equipment as

reported by the respective equipment vendors, and takes into account maintenance and overhaul cos

year Return on Investment (ROI) calculation.

tax income basis.

year Internal Rate of Return (IRR) calculation.

year run of the financial model (10 years of th

Project Operating and Maintenance. Maintenance

% of the equipment capital costs, annually.

FEASIBILITY STUDY

mal energy produced

ity of Kotzebue to offset heating fuel purchases

is assumed as the use, for Scenario 2, water heating in replacement of the KEA

The average price of heating fuel in Kotzebue for the winter of 2012/2013 is

value of the thermal energy produced in Scenario 1

basis taking into account

Efficiency of those boilers is set at 80

Heat system, and the value of

The contract states that the charge is equal to the quantity of

fuel (times) 70%. The quantity of fuel avoided includes a factor for

boilers, set at 80%. Thus, the value of thermal energy in Scenario 2 is

Financing of the project is expected to be accomplished primarily through raising of

a bond, supplemented by capital investment from the city.

yr Bond interest rate,

Support of $500,000 in general economic development grants is assumed for each

Facility Operational Year. The facility was assumed to be constructed and

The construction period is expected to consume 13 months following

project financial close, then ramp up to full operations in months 14 and 15.

year straight line depreciation is used to depreciate the installed cost

major equipment, and 30

preciation is based on the minimum lifespan of the equipment as

reported by the respective equipment vendors, and takes into account maintenance and overhaul cos

year Return on Investment (ROI) calculation. Return on Investment calculation is based on 10 years of

year Internal Rate of Return (IRR) calculation. Internal Rate of Return calculation is based on a

years of the base model plus 1

Maintenance and materials expenditures

% of the equipment capital costs, annually.

mal energy produced by the biomass

heating fuel purchases

is assumed as the use, for Scenario 2, water heating in replacement of the KEA

The average price of heating fuel in Kotzebue for the winter of 2012/2013 is

produced in Scenario 1

basis taking into account the relative efficiency of the diesel boilers

0%. The value of thermal energy in Scenario 1

Heat system, and the value of thermal energy is se

The contract states that the charge is equal to the quantity of

fuel (times) 70%. The quantity of fuel avoided includes a factor for

Thus, the value of thermal energy in Scenario 2 is

Financing of the project is expected to be accomplished primarily through raising of

. The projects

yr Bond interest rate, 2.5% as of November

Support of $500,000 in general economic development grants is assumed for each

The facility was assumed to be constructed and

The construction period is expected to consume 13 months following

n months 14 and 15.

year straight line depreciation is used to depreciate the installed cost

major equipment, and 30-yr straight line depreciation for process

preciation is based on the minimum lifespan of the equipment as

reported by the respective equipment vendors, and takes into account maintenance and overhaul cos

Return on Investment calculation is based on 10 years of

Internal Rate of Return calculation is based on a

e base model plus 10 years of additional end

and materials expenditures

% of the equipment capital costs, annually.

by the biomass energy

heating fuel purchases. For Scenario 1, space

is assumed as the use, for Scenario 2, water heating in replacement of the KEA

The average price of heating fuel in Kotzebue for the winter of 2012/2013 is

produced in Scenario 1 is based on the local price of #1

the relative efficiency of the diesel boilers

The value of thermal energy in Scenario 1

thermal energy is se

The contract states that the charge is equal to the quantity of

fuel (times) 70%. The quantity of fuel avoided includes a factor for

Thus, the value of thermal energy in Scenario 2 is

Financing of the project is expected to be accomplished primarily through raising of

projects expected interest rate is set at

November 2012.

Support of $500,000 in general economic development grants is assumed for each

The facility was assumed to be constructed and

The construction period is expected to consume 13 months following

n months 14 and 15.

year straight line depreciation is used to depreciate the installed cost

yr straight line depreciation for process

preciation is based on the minimum lifespan of the equipment as

reported by the respective equipment vendors, and takes into account maintenance and overhaul cos

Return on Investment calculation is based on 10 years of

Internal Rate of Return calculation is based on a

years of additional end

and materials expenditures for each

December 2012

plant scenarios

For Scenario 1, space

is assumed as the use, for Scenario 2, water heating in replacement of the KEA

The average price of heating fuel in Kotzebue for the winter of 2012/2013 is

is based on the local price of #1

the relative efficiency of the diesel boilers

The value of thermal energy in Scenario 1

thermal energy is set according to the

The contract states that the charge is equal to the quantity of heating

fuel (times) 70%. The quantity of fuel avoided includes a factor for

Thus, the value of thermal energy in Scenario 2 is

Financing of the project is expected to be accomplished primarily through raising of

expected interest rate is set at

2012.

Support of $500,000 in general economic development grants is assumed for each

The facility was assumed to be constructed and

The construction period is expected to consume 13 months following

year straight line depreciation is used to depreciate the installed cost

yr straight line depreciation for process

preciation is based on the minimum lifespan of the equipment as

reported by the respective equipment vendors, and takes into account maintenance and overhaul cos

Return on Investment calculation is based on 10 years of

Internal Rate of Return calculation is based on a

years of additional end-of-year cash

for each project scenario

December 2012

scenarios is

For Scenario 1, space

is assumed as the use, for Scenario 2, water heating in replacement of the KEA

The average price of heating fuel in Kotzebue for the winter of 2012/2013 is

is based on the local price of #1

the relative efficiency of the diesel boilers

The value of thermal energy in Scenario 1

t according to the

heating fuel

fuel (times) 70%. The quantity of fuel avoided includes a factor for

Thus, the value of thermal energy in Scenario 2 is

Financing of the project is expected to be accomplished primarily through raising of

expected interest rate is set at

Support of $500,000 in general economic development grants is assumed for each

The facility was assumed to be constructed and

The construction period is expected to consume 13 months following

year straight line depreciation is used to depreciate the installed cost

yr straight line depreciation for process

preciation is based on the minimum lifespan of the equipment as

reported by the respective equipment vendors, and takes into account maintenance and overhaul costs.

Return on Investment calculation is based on 10 years of

Internal Rate of Return calculation is based on a 20-

year cash

scenario
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7.3 PRO FORMA

Tetra Tech conducted

for the city of Kotzebue

project.

including a balance sheet, income statement, and cash flow statement.

year of construction and ten years of operation)

Cost Model also produces

been determined and the viability of the projects with regard to each has been

As before, the financial pro forma analysis considered for two project scenarios; Scenario 1 is a 1.5 MM Btu

RDF boiler system, Scenario 2 is a 1.5 MM Btu MSW

7.3.1 PROJECT FINANCIAL AN

Based on the inputs included in the financi

financial ventures. The RDF

lifespan Internal Rate of Return (IRR)

nearly $213,000

scenario.

Table

City of Kotzebue 112C04294
Financial Projections Summary

10

20

Simple Payback in Years

Average Annual

Total Project Investment

However, average income and

before interest, taxes, depreciation, and amortization), the cash

entity. Thus, o

(approximately $150,000 and $

costs, maintenance, and employee pay (totaling approximately $

produces enough cash flow to support a single employee, however, and required the $500,000 grant funding

to reduce the cost of capital equipment repaymen

KOTZEBUE BIOMASS

PRO FORMA FINANCIAL MODE

Tetra Tech conducted the

ity of Kotzebue

The Tetra Tech

including a balance sheet, income statement, and cash flow statement.

year of construction and ten years of operation)

Cost Model also produces

been determined and the viability of the projects with regard to each has been

As before, the financial pro forma analysis considered for two project scenarios; Scenario 1 is a 1.5 MM Btu

oiler system, Scenario 2 is a 1.5 MM Btu MSW

PROJECT FINANCIAL AN

Based on the inputs included in the financi

financial ventures. The RDF

lifespan Internal Rate of Return (IRR)

nearly $213,000, and a lifespan IRR of 4.7%.

Table 7-2: Summary Financial Metrics

City of Kotzebue 112C04294
Financial Projections Summary

10-year Average Annual ROI

20-year Internal Rate of Return (IRR)

Simple Payback in Years

Average Annual

Total Project Investment

However, average income and

before interest, taxes, depreciation, and amortization), the cash

Thus, on an ongoing operations basis, the facilities are self

(approximately $150,000 and $

ts, maintenance, and employee pay (totaling approximately $

produces enough cash flow to support a single employee, however, and required the $500,000 grant funding

to reduce the cost of capital equipment repaymen

KOTZEBUE BIOMASS FEASIBILITY STUDY

FINANCIAL MODE

the financial a

ity of Kotzebue to pursue, and to identify key project parameters that most affect the viability of the

The Tetra Tech Life Cycle Cost Model

including a balance sheet, income statement, and cash flow statement.

year of construction and ten years of operation)

Cost Model also produces 20-year project return calculations.

been determined and the viability of the projects with regard to each has been

As before, the financial pro forma analysis considered for two project scenarios; Scenario 1 is a 1.5 MM Btu

oiler system, Scenario 2 is a 1.5 MM Btu MSW

PROJECT FINANCIAL ANALYSIS RESULTS

Based on the inputs included in the financi

financial ventures. The RDF boiler produces a slim

lifespan Internal Rate of Return (IRR)

and a lifespan IRR of 4.7%.

: Summary Financial Metrics

City of Kotzebue 112C04294
Financial Projections Summary

year Average Annual ROI

year Internal Rate of Return (IRR)

Simple Payback in Years

Average Annual Income

Total Project Investment

However, average income and IRR do not tell the full story.

before interest, taxes, depreciation, and amortization), the cash

n an ongoing operations basis, the facilities are self

(approximately $150,000 and $500,000 annually, for Scenario

ts, maintenance, and employee pay (totaling approximately $

produces enough cash flow to support a single employee, however, and required the $500,000 grant funding

to reduce the cost of capital equipment repaymen

FEASIBILITY STUDY

FINANCIAL MODELING AND PROJECTED R

analysis to determine if

, and to identify key project parameters that most affect the viability of the

Life Cycle Cost Model

including a balance sheet, income statement, and cash flow statement.

year of construction and ten years of operation) for the

year project return calculations.

been determined and the viability of the projects with regard to each has been

As before, the financial pro forma analysis considered for two project scenarios; Scenario 1 is a 1.5 MM Btu

oiler system, Scenario 2 is a 1.5 MM Btu MSW

ALYSIS RESULTS

Based on the inputs included in the financial model,

oiler produces a slim

lifespan Internal Rate of Return (IRR) of 1.8%. The MSW

and a lifespan IRR of 4.7%. T

: Summary Financial Metrics

City of Kotzebue 112C04294
Financial Projections Summary

Scenario 1:
RDF Boiler

year Internal Rate of Return (IRR)

do not tell the full story.

before interest, taxes, depreciation, and amortization), the cash

n an ongoing operations basis, the facilities are self

0,000 annually, for Scenario

ts, maintenance, and employee pay (totaling approximately $

produces enough cash flow to support a single employee, however, and required the $500,000 grant funding

to reduce the cost of capital equipment repaymen

FEASIBILITY STUDY

LING AND PROJECTED R

nalysis to determine if a biomass energy

, and to identify key project parameters that most affect the viability of the

Life Cycle Cost Model produces ten

including a balance sheet, income statement, and cash flow statement.

for the scenario is

year project return calculations.

been determined and the viability of the projects with regard to each has been

As before, the financial pro forma analysis considered for two project scenarios; Scenario 1 is a 1.5 MM Btu

oiler system, Scenario 2 is a 1.5 MM Btu MSW gasifier system.

ALYSIS RESULTS

al model, both the

oiler produces a slim annual average

The MSW gasifier produces a

Table 7-2 displays the summary financial metrics of each

Scenario 1:
RDF Boiler

2.6%

1.8%

17.66

$39,749

$2,053,100

do not tell the full story. Both facilities produce positive EBITDA (earnings

before interest, taxes, depreciation, and amortization), the cash

n an ongoing operations basis, the facilities are self

0,000 annually, for Scenarios

ts, maintenance, and employee pay (totaling approximately $

produces enough cash flow to support a single employee, however, and required the $500,000 grant funding

to reduce the cost of capital equipment repayment.

LING AND PROJECTED RETURNS

a biomass energy

, and to identify key project parameters that most affect the viability of the

ten-year operating forecasts for the projects

including a balance sheet, income statement, and cash flow statement. Complete 11

scenario is included in the appendixes.

The impacts of critical project variables have

been determined and the viability of the projects with regard to each has been

As before, the financial pro forma analysis considered for two project scenarios; Scenario 1 is a 1.5 MM Btu

asifier system.

RDF boiler and

annual average net income of

asifier produces a

displays the summary financial metrics of each

Scenario 2:
MSW Gasifier

2.6%

1.8%

7.66

$39,749 $212,916

$2,053,100 $4,930,100

Both facilities produce positive EBITDA (earnings

before interest, taxes, depreciation, and amortization), the cash flow from operations

n an ongoing operations basis, the facilities are self-sustaining, saving more in fuel costs

s 1 and 2, respectively

ts, maintenance, and employee pay (totaling approximately $55,000 and $2

produces enough cash flow to support a single employee, however, and required the $500,000 grant funding

ETURNS

a biomass energy plant is economically feasible

, and to identify key project parameters that most affect the viability of the

year operating forecasts for the projects

Complete 11-year pro

included in the appendixes.

The impacts of critical project variables have

been determined and the viability of the projects with regard to each has been evaluated.

As before, the financial pro forma analysis considered for two project scenarios; Scenario 1 is a 1.5 MM Btu

and the MSW g

net income of nearly $40,000,

asifier produces an annual average income

displays the summary financial metrics of each

Scenario 2:
MSW Gasifier

4.8%

4.7%

11.93

$212,916

$4,930,100

Both facilities produce positive EBITDA (earnings

flow from operations

sustaining, saving more in fuel costs

, respectively) than their operational

,000 and $230,000, each).

produces enough cash flow to support a single employee, however, and required the $500,000 grant funding

December 2012

is economically feasible

, and to identify key project parameters that most affect the viability of the

year operating forecasts for the projects

year pro forma

included in the appendixes. The Life Cycle

The impacts of critical project variables have

As before, the financial pro forma analysis considered for two project scenarios; Scenario 1 is a 1.5 MM Btu

gasifier are positive

nearly $40,000, and project

l average income

displays the summary financial metrics of each

Both facilities produce positive EBITDA (earnings

flow from operations for a tax-exempt

sustaining, saving more in fuel costs

) than their operational

,000, each). Scenario 1 only

produces enough cash flow to support a single employee, however, and required the $500,000 grant funding

December 2012

is economically feasible

, and to identify key project parameters that most affect the viability of the

year operating forecasts for the projects

forma (one

The Life Cycle

The impacts of critical project variables have

As before, the financial pro forma analysis considered for two project scenarios; Scenario 1 is a 1.5 MM Btu

positive

project

l average income of

displays the summary financial metrics of each

Both facilities produce positive EBITDA (earnings

exempt

sustaining, saving more in fuel costs

) than their operational

Scenario 1 only

produces enough cash flow to support a single employee, however, and required the $500,000 grant funding
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Table 7-3

summaries display projected financial metrics in Year 2 of facility operation, assumed to be the first year

stable facility operations.

Table

City of Kotzebue 112C04294

Pro

Net Revenue

Avoided Disposal

Heat

Power

Total Revenue

Production & Operating Expenses

Feedstocks

Electricity

Total Production Costs

Gross

Env. Commodities / Incentives

Administrative & Operating Expenses

Maintenance Materials & Services

Salaries, Wages & Benefits

Total Administrative &

EBITDA

Less:

Interest

Depreciation & Amortization

Current Income Taxes

Year 2 Net Earnings

10-Year Average Annual Income

10-Year Average Annual ROI

20-Year Internal Rate of Return (IRR)

Appendices A and B display

KOTZEBUE BIOMASS

shows a summary pro forma Income

summaries display projected financial metrics in Year 2 of facility operation, assumed to be the first year

stable facility operations.

Table 7-3: Results of Baseline Scenario Financial Analysis

City of Kotzebue 112C04294

Pro forma Income Statement for Year 2

Net Revenue

Avoided Disposal

Heat

Power

Total Revenue

Production & Operating Expenses

Feedstocks

Electricity

Total Production Costs

Gross Profit

Env. Commodities / Incentives

Administrative & Operating Expenses

Maintenance Materials & Services

Salaries, Wages & Benefits

Total Administrative &

EBITDA

Less:

Interest - Senior Debt

Depreciation & Amortization

Current Income Taxes

Year 2 Net Earnings

Year Average Annual Income

Year Average Annual ROI

Year Internal Rate of Return (IRR)

Appendices A and B display

KOTZEBUE BIOMASS FEASIBILITY STUDY

summary pro forma Income

summaries display projected financial metrics in Year 2 of facility operation, assumed to be the first year

stable facility operations.

Results of Baseline Scenario Financial Analysis

City of Kotzebue 112C04294

forma Income Statement for Year 2

Avoided Disposal Cost

Production & Operating Expenses

Total Production Costs

Env. Commodities / Incentives

Administrative & Operating Expenses

Maintenance Materials & Services

Salaries, Wages & Benefits

Total Administrative & Operating Expenses

Senior Debt

Depreciation & Amortization

Current Income Taxes

Year 2 Net Earnings

Year Average Annual Income

Year Average Annual ROI

Year Internal Rate of Return (IRR)

Appendices A and B display complete

FEASIBILITY STUDY

summary pro forma Income Statement for the two baseline production scenarios. The

summaries display projected financial metrics in Year 2 of facility operation, assumed to be the first year

Results of Baseline Scenario Financial Analysis

forma Income Statement for Year 2

Production & Operating Expenses

Env. Commodities / Incentives

Administrative & Operating Expenses

Maintenance Materials & Services

Operating Expenses

Year Average Annual Income

Year Internal Rate of Return (IRR)

complete financial pro forma

FEASIBILITY STUDY

Statement for the two baseline production scenarios. The

summaries display projected financial metrics in Year 2 of facility operation, assumed to be the first year

Results of Baseline Scenario Financial Analysis

Scenario 1:

RDF Boiler

Operating Expenses

financial pro formas for the

Statement for the two baseline production scenarios. The

summaries display projected financial metrics in Year 2 of facility operation, assumed to be the first year

Scenario 1:

RDF Boiler MSW Gasifier

$/Year

$29,905

$154,715

$0

$184,620

$12,300

$221

$12,521

$172,099

$0

$5,329

$50,490

$55,819

$116,281

$24,859

$65,085

$0

$26,337

$39,749

2.6%

1.8%

the scenarios.

Statement for the two baseline production scenarios. The

summaries display projected financial metrics in Year 2 of facility operation, assumed to be the first year

Scenario 2:

MSW Gasifier

$/Year

$152,159

$493,136

$0

$645,295

$0

$1,078

$1,078

$644,217

$0

$39,341

$191,760

$231,101

$413,115

$71,632

$168,113

$0

$173,370

$212,916

4.8%

4.7%

December 2012

Statement for the two baseline production scenarios. The

summaries display projected financial metrics in Year 2 of facility operation, assumed to be the first year

$/Year

$152,159

$493,136

$0

$645,295

$0

$1,078

$1,078

$644,217

$0

$39,341

$191,760

$231,101

$413,115

$71,632

$168,113

$0

$173,370

$212,916

4.8%

4.7%

December 2012

Statement for the two baseline production scenarios. The

summaries display projected financial metrics in Year 2 of facility operation, assumed to be the first year of
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7.3.2 OPTIONS TO IMPROVE C

While both

they have medium

break-even than many banks and private investors

the conservative feasibility study assumptions to improve the financial outlook. Below are listed some of

those critical variables and the effect changing these variables.

 Option 1: Increase RDF c

to 60% of the available material, from the estimated 50%, provides a substantial increase in energy

produced, fuel oil gallons displaced, and as a result, projected financial

product capture, throughput

If this capture

$60,000, and IRR increases to 6.1%. This

project.

 Option

primarily, or also secondarily by combining capital improvement projects.

design and project management of the biomass energy plant with the proposed redesign of the WTP,

and incorporating the biomass plant within the WTP building envelope,

construction costs as well as project ‘s

Incorporating the RDF boiler scenario into the WTP reduces capital expenditure by approximately

$700,000, and improves average annual income by $30,000 per year.

solely through the improvement in capital expenditure.

 Option

cash flow by reducing the debt interest payment required.

through a zero

The MSW g

KOTZEBUE BIOMASS

OPTIONS TO IMPROVE C

While both project scenarios achieve positive cash flow and are on the plus side of all major financial metrics,

ave medium-term payback periods

even than many banks and private investors

the conservative feasibility study assumptions to improve the financial outlook. Below are listed some of

those critical variables and the effect changing these variables.

Option 1: Increase RDF c

to 60% of the available material, from the estimated 50%, provides a substantial increase in energy

produced, fuel oil gallons displaced, and as a result, projected financial

product capture, throughput

If this capture rate

$60,000, and IRR increases to 6.1%. This

project.

Option 2: Reduce CapEx.

primarily, or also secondarily by combining capital improvement projects.

design and project management of the biomass energy plant with the proposed redesign of the WTP,

and incorporating the biomass plant within the WTP building envelope,

construction costs as well as project ‘s

Incorporating the RDF boiler scenario into the WTP reduces capital expenditure by approximately

$700,000, and improves average annual income by $30,000 per year.

solely through the improvement in capital expenditure.

Option 3: Loan Assistance.

cash flow by reducing the debt interest payment required.

through a zero-interest loan, it

The MSW gasifier scenario improves as well, to 5.6% IRR and plus $81,000 in net income.

KOTZEBUE BIOMASS FEASIBILITY STUDY

OPTIONS TO IMPROVE CASH FLOW

project scenarios achieve positive cash flow and are on the plus side of all major financial metrics,

term payback periods

even than many banks and private investors

the conservative feasibility study assumptions to improve the financial outlook. Below are listed some of

those critical variables and the effect changing these variables.

Option 1: Increase RDF collection Rate to 60%

to 60% of the available material, from the estimated 50%, provides a substantial increase in energy

produced, fuel oil gallons displaced, and as a result, projected financial

product capture, throughput increases

rate is achieved, net

$60,000, and IRR increases to 6.1%. This

: Reduce CapEx. Project equity and debt requirements can be eased through grant assistance,

primarily, or also secondarily by combining capital improvement projects.

design and project management of the biomass energy plant with the proposed redesign of the WTP,

and incorporating the biomass plant within the WTP building envelope,

construction costs as well as project ‘s

Incorporating the RDF boiler scenario into the WTP reduces capital expenditure by approximately

$700,000, and improves average annual income by $30,000 per year.

solely through the improvement in capital expenditure.

: Loan Assistance. Low-

cash flow by reducing the debt interest payment required.

interest loan, it improves ROI and IRR to 4.0% each, and annual net income by $22,000

scenario improves as well, to 5.6% IRR and plus $81,000 in net income.

FEASIBILITY STUDY

ASH FLOW

project scenarios achieve positive cash flow and are on the plus side of all major financial metrics,

term payback periods near to the lifespan expectancy of the equipment

even than many banks and private investors

the conservative feasibility study assumptions to improve the financial outlook. Below are listed some of

those critical variables and the effect changing these variables.

ollection Rate to 60%

to 60% of the available material, from the estimated 50%, provides a substantial increase in energy

produced, fuel oil gallons displaced, and as a result, projected financial

increases by over 60 tons/year to 383.25 tons/year.

is achieved, net income of the RDF boiler scenario more than doubles, to nearly

$60,000, and IRR increases to 6.1%. This is an achievable goal that can have a significant impact on the

Project equity and debt requirements can be eased through grant assistance,

primarily, or also secondarily by combining capital improvement projects.

design and project management of the biomass energy plant with the proposed redesign of the WTP,

and incorporating the biomass plant within the WTP building envelope,

construction costs as well as project ‘soft costs’, the oversight and management costs of a project.

Incorporating the RDF boiler scenario into the WTP reduces capital expenditure by approximately

$700,000, and improves average annual income by $30,000 per year.

solely through the improvement in capital expenditure.

-interest or zero

cash flow by reducing the debt interest payment required.

improves ROI and IRR to 4.0% each, and annual net income by $22,000

scenario improves as well, to 5.6% IRR and plus $81,000 in net income.

FEASIBILITY STUDY

project scenarios achieve positive cash flow and are on the plus side of all major financial metrics,

near to the lifespan expectancy of the equipment

even than many banks and private investors would prefer

the conservative feasibility study assumptions to improve the financial outlook. Below are listed some of

those critical variables and the effect changing these variables.

ollection Rate to 60%. Increasing the sorting and capture rate of RDF feedstock

to 60% of the available material, from the estimated 50%, provides a substantial increase in energy

produced, fuel oil gallons displaced, and as a result, projected financial

by over 60 tons/year to 383.25 tons/year.

income of the RDF boiler scenario more than doubles, to nearly

is an achievable goal that can have a significant impact on the

Project equity and debt requirements can be eased through grant assistance,

primarily, or also secondarily by combining capital improvement projects.

design and project management of the biomass energy plant with the proposed redesign of the WTP,

and incorporating the biomass plant within the WTP building envelope,

oft costs’, the oversight and management costs of a project.

Incorporating the RDF boiler scenario into the WTP reduces capital expenditure by approximately

$700,000, and improves average annual income by $30,000 per year.

solely through the improvement in capital expenditure.

interest or zero-interest capital improvement loans

cash flow by reducing the debt interest payment required.

improves ROI and IRR to 4.0% each, and annual net income by $22,000

scenario improves as well, to 5.6% IRR and plus $81,000 in net income.

project scenarios achieve positive cash flow and are on the plus side of all major financial metrics,

near to the lifespan expectancy of the equipment
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8 CONCLUSIONS AND REC

Based on the information available at this time and the analysis conducted in this study, Tetra Tech

recommends that the

Kotzebue.

for a public entity to undertake. Benefits to the community include jobs and economic development, as well

as renewable and self

imports of fuel oil burned for heat

Evaluated options for the proposed biomass facility include

Scenario 2

near KEA’s electricity generation plant), and providing thermal energy for several potential users (Public

Works campus building heat, supplemental Add

Treatment Plant).

The optimal proj

factors outside of the scope of this study. Several configurations of the biomass energy plant are contingent

on the redevelopment of the WTP, which has been propos

built near its current location on the Public Works campus or on the Hillside area closer to the city water

source at Vortak Lake helps to determine both the scale and the location of the biomass energy plan

Tetra Tech also recommends laboratory analysis of representative samples of

scope of the study only allowed for empirical review of available information and estimation of Kotzebue’s

waste composition.

content of the material, as well as contaminants and other values. Sampling

expected product capture rate

combined with test

profile, and required equipment for combustion (pre

In conclusion, w

being unnecessarily landfilled, and a significant amount of fuel oil could be displaced

of a biomass energy plant. Total energy production of the

gallons of fuel oil each year, and could keep over

Reduction of waste is a primary driver for the project

production

but with a similar opportunity to reduce landfilled waste. Sitka’s voluntary recycling program diverts over 1.4

million pounds of material from landfills each year.

program would make Kotzebue a model community in its own right.
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APPENDIX A – LIFE CYCLE COST MODEL PROFORMA

RDF Boiler Scenario Financial Projection



Appendix A - 1

City of Kotzebue - RDFBoiler

Financial Assumptions

Nameplate Plant Scale 1.5 MM Btu

Operating Days Per Year 350

USE OFFUNDS: SOURCE OFFUNDS: Investment Activities

Project Engineering & Construction Costs Senior Debt Income Tax Rate 0.00%

EPC Contract $350,000 Principal $1,026,550 50.00% Investment Interest 0.00%

Delivery and Installation $624,000 Interest Rate 2.50% fixed Operating Line Interest 0.00%

Rail $0 Lender and Misc. Fees $0 0.000%

Barge Unloading $0 Placement Fees $0 0.000% State Producer Payment

Additional Feedstock Storage $0 Amortization Period 30 years Producer payment $0

Contingency $373,000 Cash Sweep 0.000% Env. Commodity $/kWh $0.000

Total Engineering and Construction Cost $1,347,000 Incentive duration, years 0

Subordinate Debt

Development and Start-up Costs Principal $0 0.00% Other Incentive Payments Expires

Inventory - Feedstock $0 Interest Rate 0.00% interest only Small Producer Tax Credit 0 n/a

Inventory - Chemicals $0 Lender Fees $0 0.000% ITC / PTC Tax Credit $0.00 n/a

Inventory - Spare Parts $0 Placement Fees $0 0.000%

Start-up Costs $100 Amortization Period 10 years Plant Operating Rate

Land $0

Site Development $218,000 Equity Investment Month % Nameplate

Building & Office Equipment $388,000 Total Equity Amount $526,550 25.65% 13 50.0%

Insurance & Performance Bond $0 Placement Fees $0 0.000% 14 50.0%

Rolling Stock & Shop Equipment $0 Common Equity $526,550 100.000% 15 100.0%

Organizational Costs & Permits $100,000 Preferred Equity $0 0.000% 16 100.0%

Capitalized Interest & Financing Costs $0 17 100.0%

Working Capital/Risk Management $0 Grants 18 100.0%

Total Development Costs $706,100 Amount $500,000 24.35% 19 100.0%

20 100.0%

TOTAL USES $2,053,100 TOTAL SOURCES $2,053,100 21 100.0%

22 100.0%

Accounts Payable, Receivable & Inventories Receivable Payable Inventories 23 100.0%

(# Days) (# Days) (# Days) 24 100.0%

Finished Products 14 0

Chemicals 0 0

Feedstock 10 30

Utilities 15
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City of Kotzebue - RDFBoiler

Production Assumptions

1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year 8th Year 9th Year 10th Year Annual
Operations Operations Operations Operations Operations Operations Operations Operations Operations Operations Escalation

Year: 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Feedstock Inputs

MSW Input (raw ton/year) 293 319 319 319 319 319 319 319 319 319

Secpondary Feedstock Input (tons/yr) 0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0

Feedstock Moisture Content (%) 9.3% 9.3% 9.3% 9.3% 9.3% 9.3% 9.3% 9.3% 9.3% 9.3%

Blended Feedstock LHV (btu/lb) 6,580 6,580 6,580 6,580 6,580 6,580 6,580 6,580 6,580 6,580

Total Feedstock Usage (ton/yr) 293 360 360 360 360 360 360 360 360 360

Feedstock Price / Tipping Fee ($/ton) $0.00 $34.13 $34.81 $35.51 $36.22 $36.94 $37.68 $38.44 $39.21 $39.99 2.00%

Production Outputs

Avoided Disposal Cost

Avoided disposal Yield (tons/ton waste) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Avoided Waste total (ton/year) 263 287 287 287 287 287 287 287 287 287

Cost of Disposal ($/ton) 102.00 104.04 106.12 108.24 110.41 112.62 114.87 117.17 119.51 121.90 2.00%

Heat & Power

Co-generation Efficiency (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Heat Recovery (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Total Raw Feedstock Energy Content (MMBTU/yr) 3,852 4,742 4,742 4,742 4,742 4,742 4,742 4,742 4,742 4,742

Electricity Production (kWh/yr) 0 0 0 0 0 0 0 0 0 0

Electricity Available for Sale (kWh/yr) 0 0 0 0 0 0 0 0 0 0

Electricity Sale Price ($/kWh) $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 2.00%

Thermal Energy Production (MM Btu/yr) 3,071 3,351 3,351 3,351 3,351 3,351 3,351 3,351 3,351 3,351

Thermal Energy Available for Sale (MM Btu/yr) 3,071 3,351 3,351 3,351 3,351 3,351 3,351 3,351 3,351 3,351

Thermal Energy Sale Price ($/MM Btu) $45.0500 $46.1763 $47.3307 $48.5139 $49.7268 $50.9699 $52.2442 $53.5503 $54.8891 $56.2613 2.50%

Utility Usage

Thermal Energy Required (BTU/raw ton feedstock) 0 0 0 0 0 0 0 0 0 0

Thermal Energy Generated (BTU/raw ton) 0 0 0 0 0 0 0 0 0 0

Makeup Energy Needed (BTU/raw ton) 0 0 0 0 0 0 0 0 0 0

Thermal Energy Price ($/MMBTU) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Annual Thermal Energy Use (MMBTU/yr) 0 0 0 0 0 0 0 0 0 0

Electricity Required (kWh/raw ton feedstock) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Electricity Generated (kWh/raw ton) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Makeup Electricity Needed (kWh/raw ton) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Electricity Price ($/kWh) 0.2400 0.2448 0.2497 0.2547 0.2598 0.2650 0.2703 0.2757 0.2812 0.2868 2.00%

Annual Electricity Use (kWh/year) 732 901 901 901 901 901 901 901 901 901

Electricity Demand (MW) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Number of Employees 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Average Salary $49,500 $50,490 $51,500 $52,530 $53,580 $54,652 $55,745 $56,860 $57,997 $59,157 2.00%

Maintenance Materials & Services (% of Capital Equipment Cost)1.500% 1.523% 1.545% 1.569% 1.592% 1.616% 1.640% 1.665% 1.690% 1.715% 1.50%

Property Tax & Insurance (% of Depreciated Property, Plant & Equipment)0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 3.00%

Inflation for all other Administrative Expense Categories 2.00%
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City of Kotzebue - RDF Boiler

Proforma Balance Sheet

Construction 1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year 8th Year 9th Year 10th Year

(Year 0) Operations Operations Operations Operations Operations Operations Operations Operations Operations Operations

ASSETS 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Current Assets:

Cash & Cash Equivalents 0 69,014 135,650 206,276 280,110 357,236 437,739 521,710 609,239 700,420 795,348

Inventories

Feedstock 0 0 1,054 1,075 1,097 1,119 1,141 1,164 1,187 1,211 1,235

Finished Product Inventory 0 0 0 0 0 0 0 0 0 0 0

Spare Parts 0 0 0 0 0 0 0 0 0 0 0

Total Inventories 0 0 1,054 1,075 1,097 1,119 1,141 1,164 1,187 1,211 1,235

Prepaid Expenses 0 0 0 0 0 0 0 0 0 0 0

Other Current Assets 0 0 0 0 0 0 0 0 0 0 0

Total Current Assets 0 70,048 137,900 208,572 282,452 359,624 440,175 524,195 611,774 703,005 797,985

Land 0 0 0 0 0 0 0 0 0 0 0

Property, Plant & Equipment

Property, Plant & Equipment, at cost 1,757,700 1,953,000 1,953,000 1,953,000 1,953,000 1,953,000 1,953,000 1,953,000 1,953,000 1,953,000 1,953,000

Less Accumulated Depreciation & Amortization 0 65,085 128,713 192,341 255,970 319,598 383,226 446,854 510,482 574,110 637,738

Net Property, Plant & Equipment 1,757,700 1,887,915 1,824,287 1,760,659 1,697,030 1,633,402 1,569,774 1,506,146 1,442,518 1,378,890 1,315,262

Capitalized Fees & Interest 9,439 14,569 13,112 11,655 10,199 8,742 7,285 5,828 4,371 2,914 1,457

Total Assets 1,767,139 1,972,532 1,975,299 1,980,886 1,989,681 2,001,768 2,017,234 2,036,169 2,058,662 2,084,809 2,114,704

LIABILITIES & EQUITIES

Current Liabilities:

Accounts Payable 0 8 321 327 334 341 347 354 361 369 376

Notes Payable 0 0 0 0 0 0 0 0 0 0 0

Current Maturities of Senior Debt (incl. sweeps) 0 23,883 24,485 25,103 25,737 26,386 27,052 27,735 28,435 29,152 0

Current Maturities of Working Capital 0 0 0 0 0 0 0 0 0 0 0

Total Current Liabilities 0 23,891 24,806 25,431 26,071 26,727 27,399 28,089 28,796 29,521 376

Senior Debt (excluding current maturities) 815,589 979,372 954,887 929,784 904,047 877,661 850,609 822,874 794,439 765,287 765,287

Working Capital (excluding current maturities) 0 0 0 0 0 0 0 0 0 0 0

Deferred Income Taxes 0 0 0 0 0 0 0 0 0 0 0

Total Liabilities 815,589 1,003,263 979,693 955,214 930,118 904,388 878,008 850,963 823,235 794,808 765,663

Capital Units & Equities

Common Equity 526,550 526,550 526,550 526,550 526,550 526,550 526,550 526,550 526,550 526,550 526,550

Preferred Equity 0 0 0 0 0 0 0 0 0 0 0

Grants 500,000 500,000 500,000 500,000 500,000 500,000 500,000 500,000 500,000 500,000 500,000

Distribution to Shareholders 0 0 0 0 0 0 0 0 0 0 0

Retained Earnings (75,000) (57,281) (30,944) (879) 33,013 70,830 112,676 158,656 208,877 263,451 322,490

Total Capital Shares & Equities 951,550 969,269 995,606 1,025,671 1,059,563 1,097,380 1,139,226 1,185,206 1,235,427 1,290,001 1,349,040

Total Liabilities & Equities 1,767,139 1,972,532 1,975,299 1,980,886 1,989,681 2,001,768 2,017,234 2,036,169 2,058,662 2,084,809 2,114,704



Appendix A - 4

City of Kotzebue - RDF Boiler

Proforma Income Statement

Construction 1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year 8th Year 9th Year 10th Year

(Year 0) Operations Operations Operations Operations Operations Operations Operations Operations Operations Operations

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Revenue

Avoided Disposal Cost 0 24,376 29,905 30,503 31,113 31,735 32,370 33,018 33,678 34,351 35,038

Heat 0 138,363 154,715 158,583 162,547 166,611 170,776 175,046 179,422 183,907 188,505

Power 0 0 0 0 0 0 0 0 0 0 0

Environmental Commodities / Incentives 0 0 0 0 0 0 0 0 0 0 0

Total Revenue 0 162,739 184,620 189,086 193,661 198,346 203,146 208,063 213,100 218,259 223,544

Production & Operating Expenses

Feedstocks 0 0 12,300 12,546 12,797 13,053 13,314 13,580 13,852 14,129 14,411

Chemicals 0 0 0 0 0 0 0 0 0 0 0

Natural Gas 0 0 0 0 0 0 0 0 0 0 0

Electricity 0 176 221 225 229 234 239 244 248 253 258

Makeup Water 0 0 0 0 0 0 0 0 0 0 0

Wastewater Disposal 0 0 0 0 0 0 0 0 0 0 0

Direct Labor & Benefits 0 0 0 0 0 0 0 0 0 0 0

Total Production Costs 0 176 12,521 12,771 13,026 13,287 13,553 13,824 14,100 14,382 14,670

Gross Profit 0 162,563 172,099 176,315 180,634 185,060 189,594 194,240 199,000 203,877 208,874

Administrative & Operating Expenses

Maintenance Materials & Services 0 4,813 5,329 5,409 5,490 5,572 5,656 5,741 5,827 5,914 6,003

Repairs & Maintenance - Wages & Benefits 0 0 0 0 0 0 0 0 0 0 0

Consulting, Management and Bank Fees 0 0 0 0 0 0 0 0 0 0 0

Property Taxes & Insurance 0 0 0 0 0 0 0 0 0 0 0

Salaries, Wages & Benefits 0 49,500 50,490 51,500 52,530 53,580 54,652 55,745 56,860 57,997 59,157

Engineering and Organizational Costs 75,000 0 0 0 0 0 0 0 0 0 0

Office/Lab Supplies & Expenses 0 0 0 0 0 0 0 0 0 0 0

Travel, Training & Miscellaneous 0 0 0 0 0 0 0 0 0 0 0

Total Administrative & Operating Expenses 75,000 54,313 55,819 56,908 58,020 59,153 60,308 61,486 62,687 63,911 65,160

EBITDA (75,000) 108,251 116,281 119,406 122,615 125,907 129,286 132,754 136,313 139,965 143,714

Less:

Interest - Operating Line of Credit 0 0 0 0 0 0 0 0 0 0 0

Interest - Senior Debt 0 25,446 24,859 24,256 23,638 23,005 22,355 21,689 21,007 20,307 19,589

Interest - Working Capital 0 0 0 0 0 0 0 0 0 0 0

Depreciation & Amortization 0 65,085 65,085 65,085 65,085 65,085 65,085 65,085 65,085 65,085 65,085

Pre-Tax Income (75,000) 17,719 26,337 30,065 33,891 37,817 41,846 45,980 50,221 54,574 59,040

Current Income Taxes 0 0 0 0 0 0 0 0 0 0 0

Net Earnings (Loss) for the Year (75,000) 17,719 26,337 30,065 33,891 37,817 41,846 45,980 50,221 54,574 59,040

Pre-Tax Return on Investment -4.8% 1.1% 1.7% 1.9% 2.2% 2.4% 2.7% 3.0% 3.2% 3.5% 3.8%

10-Year Average Annual Pre-Tax ROI 2.6%
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City of Kotzebue - RDFBoiler

Proforma Statements of Cash Flows

Construction 1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year 8th Year 9th Year 10th Year

(Year 0) Operations Operations Operations Operations Operations Operations Operations Operations Operations Operations

Cash provided by (used in) 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Operating Activities

Net Earnings (loss) (75,000) 17,719 26,337 30,065 33,891 37,817 41,846 45,980 50,221 54,574 59,040

Non cash charges to operations

Depreciation & Amortization 0 65,085 65,085 65,085 65,085 65,085 65,085 65,085 65,085 65,085 65,085

Total cash provided by (used in) (75,000) 82,804 91,422 95,150 98,976 102,902 106,931 111,065 115,306 119,659 124,125

Changes in non-cash working capital balances

Accounts Receivable 0 1,034 162 24 24 25 25 26 26 27 27

Inventories 0 0 1,054 21 22 22 22 23 23 24 24

Prepaid Expenses 0 0 0 0 0 0 0 0 0 0 0

Accounts Payable 0 (8) (313) (6) (7) (7) (7) (7) (7) (7) (7)

Total changes in capital balances 0 1,026 903 39 39 40 41 42 43 43 44

Investing Activities

Land Purchase 0 0 0 0 0 0 0 0 0 0 0

Fixed Asset Purchases 1,757,700 195,300 0 0 0 0 0 0 0 0 0

Capitalized Fees & Interest 9,439 5,130 0 0 0 0 0 0 0 0 0

Total Investing activities 1,767,139 200,430 0 0 0 0 0 0 0 0 0

Financing Activities

Senior Debt Advances 815,589 210,961 0 0 0 0 0 0 0 0 0

Repayment of Senior Debt 0 (23,295) (23,883) (24,485) (25,103) (25,737) (26,386) (27,052) (27,735) (28,435) (29,152)

Working Capital Advances 0 0 0 0 0 0 0 0 0 0 0

Repayment of Subordinate Debt 0 0 0 0 0 0 0 0 0 0 0

Equity Investment 526,550 0 0 0 0 0 0 0 0 0 0

Grants 500,000 0 0 0 0 0 0 0 0 0 0

Cash Sweep for Debt Service 0 0 0 0 0 0 0 0 0 0 0

Distributions to Shareholders 0 0 0 0 0 0 0 0 0 0 0

Net Increase (Decrease) in Cash 0 69,014 66,636 70,627 73,834 77,126 80,504 83,971 87,529 91,181 94,928

Cash (Indebtedness), Beginning of Year 0 0 69,014 135,650 206,276 280,110 357,236 437,739 521,710 609,239 700,420

Cash (Bank Indebtedness), End of Year 0 69,014 135,650 206,276 280,110 357,236 437,739 521,710 609,239 700,420 795,348

20-Year IRR 1.8%
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City of Kotzebue - RDFBoiler

Debt Coverage Ratio

1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year 8th Year 9th Year 10th Year

Operations Operations Operations Operations Operations Operations Operations Operations Operations Operations

EBITDA 108,251 116,281 119,406 122,615 125,907 129,286 132,754 136,313 139,965 143,714

Taxes Paid 0 0 0 0 0 0 0 0 0 0

Distributions to Shareholders 0 0 0 0 0 0 0 0 0 0

Changes in non-cash working capital balances (1,026) (903) (39) (39) (40) (41) (42) (43) (43) (44)

Investing Activities (Capital Expenditures) (200,430) 0 0 0 0 0 0 0 0 0

Senior Debt Advances 210,961 0 0 0 0 0 0 0 0 0

Working Capital Advances 0 0 0 0 0 0 0 0 0 0

Cash Available for Debt Service 117,755 115,377 119,368 122,575 125,867 129,245 132,712 136,270 139,922 143,670

Senior Debt P&I Payment 48,741 48,741 48,741 48,741 48,741 48,741 48,741 48,741 48,741 48,741

Suboridinate Debt P&I Payment 0 0 0 0 0 0 0 0 0 0

Debt Coverage Ratio (senior + subdebt) 2.42 2.37 2.45 2.51 2.58 2.65 2.72 2.80 2.87 2.95

10-year Average Debt Coverage Ratio 2.63

Note: the '1st Year Operations' consists of 0 months of construction and startup, plus 12 months of commercial operation

Depreciation Schedules

Depreciation 1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year 8th Year 9th Year 10th Year

Method (note1) Operations Operations Operations Operations Operations Operations Operations Operations Operations Operations

Major Process equipment 20 year SLN 37,247 37,247 37,247 37,247 37,247 37,247 37,247 37,247 37,247 37,247

Minor Process Equipment 20 year SLN 18,780 18,780 18,780 18,780 18,780 18,780 18,780 18,780 18,780 18,780

Aux. 30 year SLN 0 0 0 0 0 0 0 0 0 0

Vehicles 10 year SLN 0 0 0 0 0 0 0 0 0 0

Building 30 year SLN 9,053 9,053 9,053 9,053 9,053 9,053 9,053 9,053 9,053 9,053

Office equipment 5 year SLN 0 0 0 0 0 0 0 0 0 0

Start-up cost 20 year SLN 5 5 5 5 5 5 5 5 5 5

Annual capital expenditures (starting in year 2) 10 year SLN 0 0 0 0 0 0 0 0 0 0

Total Depreciation 65,085 65,085 65,085 65,085 65,085 65,085 65,085 65,085 65,085 65,085

Note 1: Depreciation Method = DDB (Double Declining Balance) or SLN (Straight Line)
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APPENDIX B – LIFE CYCLE COST MODEL PROFORMA

MSW Gaifier Scenario Financial Projection



Appendix B - 1

City of Kotzebue - MSW Gasifier

Financial Assumptions

Nameplate Plant Scale 1.5 MM Btu

Operating Days Per Year 350

USE OF FUNDS: SOURCE OF FUNDS: Investment Activities

Project Engineering & Construction Costs Senior Debt Income Tax Rate 0.00%

EPC Contract $2,584,000 Principal $3,697,575 75.00% Investment Interest 0.00%

Delivery and Installation $624,000 Interest Rate 2.50% fixed Operating Line Interest 0.00%

Rail $0 Lender and Misc. Fees $0 0.000%

Barge Unloading $0 Placement Fees $0 0.000% State Producer Payment

Additional Feedstock Storage $0 Amortization Period 30 years Producer payment $0

Contingency $822,000 Cash Sweep 0.000% Env. Commodity $/kWh $0.000

Total Engineering and Construction Cost $4,030,000 Incentive duration, years 0

Subordinate Debt

Development and Start-up Costs Principal $0 0.00% Other Incentive Payments Expires

Inventory - Feedstock $0 Interest Rate 0.00% interest only Small Producer Tax Credit 0 n/a

Inventory - Chemicals $0 Lender Fees $0 0.000% ITC / PTC Tax Credit $0.00 n/a

Inventory - Spare Parts $0 Placement Fees $0 0.000%

Start-up Costs $100 Amortization Period 10 years Plant Operating Rate

Land $0

Site Development $437,000 Equity Investment Month % Nameplate

Building & Office Equipment $351,000 Total Equity Amount $732,525 14.86% 13 50.0%

Insurance & Performance Bond $0 Placement Fees $0 0.000% 14 50.0%

Rolling Stock & Shop Equipment $0 Common Equity $732,525 100.000% 15 100.0%

Organizational Costs & Permits $112,000 Preferred Equity $0 0.000% 16 100.0%

Capitalized Interest & Financing Costs $0 17 100.0%

Working Capital/Risk Management $0 Grants 18 100.0%

Total Development Costs $900,100 Amount $500,000 10.14% 19 100.0%

20 100.0%

TOTAL USES $4,930,100 TOTAL SOURCES $4,930,100 21 100.0%

22 100.0%

Accounts Payable, Receivable & Inventories Receivable Payable Inventories 23 100.0%

(# Days) (# Days) (# Days) 24 100.0%

Finished Products 14 0

Chemicals 15 0

Feedstock 10 30

Utilities 15
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City of Kotzebue - MSW Gasifier

Production Assumptions

1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year 8th Year 9th Year 10th Year Annual

Operations Operations Operations Operations Operations Operations Operations Operations Operations Operations Escalation

Year: 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Feedstock Inputs

MSW Input (raw ton/year) 1,490 1,625 1,625 1,625 1,625 1,625 1,625 1,625 1,625 1,625

Secpondary Feedstock Input (tons/yr) 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Feedstock Moisture Content (%) 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0%

Blended Feedstock LHV (btu/lb) 4,912 4,912 4,912 4,912 4,912 4,912 4,912 4,912 4,912 4,912

Total Feedstock Usage (ton/yr) 1,490 1,625 1,625 1,625 1,625 1,625 1,625 1,625 1,625 1,625

Feedstock Price / Tipping Fee ($/ton) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 2.00%

Production Outputs

Avoided Disposal Cost

Avoided disposal Yield (tons/ton waste) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Avoided Waste total (ton/year) 1,341 1,463 1,463 1,463 1,463 1,463 1,463 1,463 1,463 1,463

Cost of Disposal ($/ton) 102.00 104.04 106.12 108.24 110.41 112.62 114.87 117.17 119.51 121.90 2.00%

Heat & Power

Co-generation Efficiency (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Heat Recovery (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Total Raw Feedstock Energy Content (MMBTU/yr) 14,634 15,964 15,964 15,964 15,964 15,964 15,964 15,964 15,964 15,964

Electricity Production (kWh/yr) 0 0 0 0 0 0 0 0 0 0

Electricity Available for Sale (kWh/yr) 0 0 0 0 0 0 0 0 0 0

Electricity Sale Price ($/kWh) $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 2.00%

Thermal Energy Production (MM Btu/yr) 11,188 12,205 12,205 12,205 12,205 12,205 12,205 12,205 12,205 12,205

Thermal Energy Available for Sale (MM Btu/yr) 11,188 12,205 12,205 12,205 12,205 12,205 12,205 12,205 12,205 12,205

Thermal Energy Sale Price ($/MM Btu) $39.4200 $40.4055 $41.4156 $42.4510 $43.5123 $44.6001 $45.7151 $46.8580 $48.0294 $49.2302 2.50%

Utility Usage

Thermal Energy Required (BTU/raw ton feedstock) 3 3 3 3 3 3 3 3 3 3

Thermal Energy Generated (BTU/raw ton) 0 0 0 0 0 0 0 0 0 0

Makeup Energy Needed (BTU/raw ton) 3 3 3 3 3 3 3 3 3 3

Thermal Energy Price ($/MMBTU) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Annual Thermal Energy Use (MMBTU/yr) 0 0 0 0 0 0 0 0 0 0

Electricity Required (kWh/raw ton feedstock) 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7

Electricity Generated (kWh/raw ton) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Makeup Electricity Needed (kWh/raw ton) 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7

Electricity Price ($/kWh) 0.2400 0.2448 0.2497 0.2547 0.2598 0.2650 0.2703 0.2757 0.2812 0.2868 2.00%

Annual Electricity Use (kWh/year) 4,037 4,404 4,404 4,404 4,404 4,404 4,404 4,404 4,404 4,404

Electricity Demand (MW) 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Number of Employees 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00

Average Salary $47,000 $47,940 $48,899 $49,877 $50,874 $51,892 $52,930 $53,988 $55,068 $56,169 2.00%

Maintenance Materials & Services (% of Capital Equipment Cost)1.500% 1.523% 1.545% 1.569% 1.592% 1.616% 1.640% 1.665% 1.690% 1.715% 1.50%

Property Tax & Insurance (% of Depreciated Property, Plant & Equipment)0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 3.00%

Inflation for all other Administrative Expense Categories 2.00%
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City of Kotzebue - MSW Gasifier

Proforma Balance Sheet

Construction 1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year 8th Year 9th Year 10th Year

(Year 0) Operations Operations Operations Operations Operations Operations Operations Operations Operations Operations

ASSETS 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Current Assets:

Cash & Cash Equivalents 0 123,658 359,766 608,122 867,683 1,138,739 1,421,589 1,716,538 2,023,899 2,343,992 2,677,148

Inventories

Feedstock 0 0 0 0 0 0 0 0 0 0 0

Finished Product Inventory 0 0 0 0 0 0 0 0 0 0 0

Spare Parts 0 0 0 0 0 0 0 0 0 0 0

Total Inventories 0 0 0 0 0 0 0 0 0 0 0

Prepaid Expenses 0 0 0 0 0 0 0 0 0 0 0

Other Current Assets 0 0 0 0 0 0 0 0 0 0 0

Total Current Assets 0 128,299 365,852 614,330 874,015 1,145,198 1,428,177 1,723,258 2,030,753 2,350,983 2,684,279

Land 0 0 0 0 0 0 0 0 0 0 0

Property, Plant & Equipment

Property, Plant & Equipment, at cost 4,336,200 4,818,000 4,818,000 4,818,000 4,818,000 4,818,000 4,818,000 4,818,000 4,818,000 4,818,000 4,818,000

Less Accumulated Depreciation & Amortization 0 168,113 332,616 497,118 661,620 826,122 990,625 1,155,127 1,319,629 1,484,131 1,648,634

Net Property, Plant & Equipment 4,336,200 4,649,887 4,485,384 4,320,882 4,156,380 3,991,878 3,827,375 3,662,873 3,498,371 3,333,869 3,169,366

Capitalized Fees & Interest 23,358 36,111 32,500 28,889 25,278 21,667 18,055 14,444 10,833 7,222 3,611

Total Assets 4,359,558 4,814,296 4,883,737 4,964,101 5,055,672 5,158,742 5,273,608 5,400,575 5,539,957 5,692,074 5,857,256

LIABILITIES & EQUITIES

Current Liabilities:

Accounts Payable 0 44 46 47 48 49 50 51 52 53 54

Notes Payable 0 0 0 0 0 0 0 0 0 0 0

Current Maturities of Senior Debt (incl. sweeps) 0 86,024 88,195 90,421 92,702 95,042 97,440 99,899 102,420 105,005 0

Current Maturities of Working Capital 0 0 0 0 0 0 0 0 0 0 0

Total Current Liabilities 0 86,068 88,241 90,468 92,750 95,091 97,490 99,950 102,472 105,058 54

Senior Debt (excluding current maturities) 3,225,116 3,527,644 3,439,449 3,349,029 3,256,327 3,161,285 3,063,845 2,963,946 2,861,526 2,756,521 2,756,521

Working Capital (excluding current maturities) 0 0 0 0 0 0 0 0 0 0 0

Deferred Income Taxes 0 0 0 0 0 0 0 0 0 0 0

Total Liabilities 3,225,116 3,613,712 3,527,691 3,439,497 3,349,077 3,256,376 3,161,335 3,063,896 2,963,998 2,861,579 2,756,575

Capital Units & Equities

Common Equity 732,525 732,525 732,525 732,525 732,525 732,525 732,525 732,525 732,525 732,525 732,525

Preferred Equity 0 0 0 0 0 0 0 0 0 0 0

Grants 500,000 500,000 500,000 500,000 500,000 500,000 500,000 500,000 500,000 500,000 500,000

Distribution to Shareholders 0 0 0 0 0 0 0 0 0 0 0

Retained Earnings (98,083) (31,941) 123,521 292,079 474,071 669,842 879,748 1,104,155 1,343,434 1,597,970 1,868,156

Total Capital Shares & Equities 1,134,442 1,200,584 1,356,046 1,524,604 1,706,596 1,902,367 2,112,273 2,336,680 2,575,959 2,830,495 3,100,681

Total Liabilities & Equities 4,359,558 4,814,296 4,883,737 4,964,101 5,055,672 5,158,742 5,273,608 5,400,575 5,539,957 5,692,074 5,857,256
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City of Kotzebue - MSW Gasifier

Proforma Income Statement

Construction 1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year 8th Year 9th Year 10th Year

(Year 0) Operations Operations Operations Operations Operations Operations Operations Operations Operations Operations

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Revenue

Avoided Disposal Cost 0 109,395 152,159 155,202 158,306 161,472 164,701 167,995 171,355 174,782 178,278

Heat 0 441,016 493,136 505,465 518,101 531,054 544,330 557,938 571,887 586,184 600,839

Power 0 0 0 0 0 0 0 0 0 0 0

Environmental Commodities / Incentives 0 0 0 0 0 0 0 0 0 0 0

Total Revenue 0 550,411 645,295 660,666 676,407 692,526 709,031 725,934 743,242 760,966 779,116

Production & Operating Expenses

Feedstocks 0 0 0 0 0 0 0 0 0 0 0

Chemicals 0 0 0 0 0 0 0 0 0 0 0

Natural Gas 0 0 0 0 0 0 0 0 0 0 0

Electricity 0 969 1,078 1,100 1,122 1,144 1,167 1,190 1,214 1,238 1,263

Makeup Water 0 0 0 0 0 0 0 0 0 0 0

Wastewater Disposal 0 0 0 0 0 0 0 0 0 0 0

Direct Labor & Benefits 0 0 0 0 0 0 0 0 0 0 0

Total Production Costs 0 969 1,078 1,100 1,122 1,144 1,167 1,190 1,214 1,238 1,263

Gross Profit 0 549,442 644,217 659,567 675,285 691,381 707,864 724,743 742,028 759,728 777,853

Administrative & Operating Expenses

Maintenance Materials & Services 0 35,530 39,341 39,932 40,530 41,138 41,756 42,382 43,018 43,663 44,318

Repairs & Maintenance - Wages & Benefits 0 0 0 0 0 0 0 0 0 0 0

Consulting, Management and Bank Fees 0 0 0 0 0 0 0 0 0 0 0

Property Taxes & Insurance 0 0 0 0 0 0 0 0 0 0 0

Salaries, Wages & Benefits 23,083 188,000 191,760 195,595 199,507 203,497 207,567 211,719 215,953 220,272 224,677

Engineering and Organizational Costs 75,000 0 0 0 0 0 0 0 0 0 0

Office/Lab Supplies & Expenses 0 0 0 0 0 0 0 0 0 0 0

Travel, Training & Miscellaneous 0 0 0 0 0 0 0 0 0 0 0

Total Administrative & Operating Expenses 98,083 223,530 231,101 235,527 240,038 244,636 249,323 254,100 258,970 263,935 268,995

EBITDA (98,083) 325,912 413,115 424,040 435,248 446,746 458,542 470,643 483,057 495,793 508,858

Less:

Interest - Operating Line of Credit 0 0 0 0 0 0 0 0 0 0 0

Interest - Senior Debt 0 91,657 89,539 87,369 85,143 82,861 80,522 78,123 75,664 73,143 70,559

Interest - Working Capital 0 0 0 0 0 0 0 0 0 0 0

Depreciation & Amortization 0 168,113 168,113 168,113 168,113 168,113 168,113 168,113 168,113 168,113 168,113

Pre-Tax Income (98,083) 66,142 155,462 168,558 181,991 195,771 209,907 224,406 239,280 254,536 270,186

Current Income Taxes 0 0 0 0 0 0 0 0 0 0 0

Net Earnings (Loss) for the Year (98,083) 66,142 155,462 168,558 181,991 195,771 209,907 224,406 239,280 254,536 270,186

Pre-Tax Return on Investment -2.2% 1.5% 3.5% 3.8% 4.1% 4.4% 4.7% 5.1% 5.4% 5.7% 6.1%

10-Year Average Annual Pre-Tax ROI 4.4%



Appendix B - 5

City of Kotzebue - MSW Gasifier

Proforma Statements of Cash Flows

Construction 1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year 8th Year 9th Year 10th Year

(Year 0) Operations Operations Operations Operations Operations Operations Operations Operations Operations Operations

Cash provided by (used in) 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Operating Activities

Net Earnings (loss) (98,083) 66,142 155,462 168,558 181,991 195,771 209,907 224,406 239,280 254,536 270,186

Non cash charges to operations

Depreciation & Amortization 0 168,113 168,113 168,113 168,113 168,113 168,113 168,113 168,113 168,113 168,113

Total cash provided by (used in) (98,083) 234,255 323,576 336,671 350,105 363,885 378,020 392,520 407,393 422,650 438,299

Changes in non-cash working capital balances

Accounts Receivable 0 4,641 1,445 122 124 127 129 132 134 137 140

Inventories 0 0 0 0 0 0 0 0 0 0 0

Prepaid Expenses 0 0 0 0 0 0 0 0 0 0 0

Accounts Payable 0 (44) (2) (1) (1) (1) (1) (1) (1) (1) (1)

Total changes in capital balances 0 4,597 1,443 121 123 126 128 131 133 136 139

Investing Activities

Land Purchase 0 0 0 0 0 0 0 0 0 0 0

Fixed Asset Purchases 4,336,200 481,800 0 0 0 0 0 0 0 0 0

Capitalized Fees & Interest 23,358 12,753 0 0 0 0 0 0 0 0 0

Total Investing activities 4,359,558 494,553 0 0 0 0 0 0 0 0 0

Financing Activities

Senior Debt Advances 3,225,116 472,459 0 0 0 0 0 0 0 0 0

Repayment of Senior Debt 0 (83,907) (86,024) (88,195) (90,421) (92,702) (95,042) (97,440) (99,899) (102,420) (105,005)

Working Capital Advances 0 0 0 0 0 0 0 0 0 0 0

Repayment of Subordinate Debt 0 0 0 0 0 0 0 0 0 0 0

Equity Investment 732,525 0 0 0 0 0 0 0 0 0 0

Grants 500,000 0 0 0 0 0 0 0 0 0 0

Cash Sweep for Debt Service 0 0 0 0 0 0 0 0 0 0 0

Distributions to Shareholders 0 0 0 0 0 0 0 0 0 0 0

Net Increase (Decrease) in Cash 0 123,658 236,109 248,356 259,561 271,057 282,850 294,949 307,361 320,094 333,156

Cash (Indebtedness), Beginning of Year 0 0 123,658 359,766 608,122 867,683 1,138,739 1,421,589 1,716,538 2,023,899 2,343,992

Cash (Bank Indebtedness), End of Year 0 123,658 359,766 608,122 867,683 1,138,739 1,421,589 1,716,538 2,023,899 2,343,992 2,677,148

20-Year IRR 3.3%



Appendix B - 6

City of Kotzebue - MSW Gasifier

Debt Coverage Ratio

1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year 8th Year 9th Year 10th Year

Operations Operations Operations Operations Operations Operations Operations Operations Operations Operations

EBITDA 325,912 413,115 424,040 435,248 446,746 458,542 470,643 483,057 495,793 508,858

Taxes Paid 0 0 0 0 0 0 0 0 0 0

Distributions to Shareholders 0 0 0 0 0 0 0 0 0 0

Changes in non-cash working capital balances (4,597) (1,443) (121) (123) (126) (128) (131) (133) (136) (139)

Investing Activities (Capital Expenditures) (494,553) 0 0 0 0 0 0 0 0 0

Senior Debt Advances 472,459 0 0 0 0 0 0 0 0 0

Working Capital Advances 0 0 0 0 0 0 0 0 0 0

Cash Available for Debt Service 299,221 411,672 423,919 435,124 446,620 458,413 470,512 482,924 495,657 508,719

Senior Debt P&I Payment 175,563 175,563 175,563 175,563 175,563 175,563 175,563 175,563 175,563 175,563

Suboridinate Debt P&I Payment 0 0 0 0 0 0 0 0 0 0

Debt Coverage Ratio (senior + subdebt) 1.70 2.34 2.41 2.48 2.54 2.61 2.68 2.75 2.82 2.90

10-year Average Debt Coverage Ratio 2.52

Note: the '1st Year Operations' consists of 0 months of construction and startup, plus 12 months of commercial operation

Depreciation Schedules

Depreciation 1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year 8th Year 9th Year 10th Year

Method (note1) Operations Operations Operations Operations Operations Operations Operations Operations Operations Operations

Major Process equipment 20 year SLN 106,315 106,315 106,315 106,315 106,315 106,315 106,315 106,315 106,315 106,315

Minor Process Equipment 20 year SLN 53,604 53,604 53,604 53,604 53,604 53,604 53,604 53,604 53,604 53,604

Aux. 30 year SLN 0 0 0 0 0 0 0 0 0 0

Vehicles 10 year SLN 0 0 0 0 0 0 0 0 0 0

Building 30 year SLN 8,190 8,190 8,190 8,190 8,190 8,190 8,190 8,190 8,190 8,190

Office equipment 5 year SLN 0 0 0 0 0 0 0 0 0 0

Start-up cost 20 year SLN 5 5 5 5 5 5 5 5 5 5

Annual capital expenditures (starting in year 2) 10 year SLN 0 0 0 0 0 0 0 0 0 0

Total Depreciation 168,113 168,113 168,113 168,113 168,113 168,113 168,113 168,113 168,113 168,113

Note 1: Depreciation Method = DDB (Double Declining Balance) or SLN (Straight Line)



   
CITY OF BETHEL 

P.O. Box 388 
Bethel, Alaska  99559 

Ph. (907) 543-4150 
Fax (907) 543-3817 

 

 

 

MEMORANDUM 
 

 

DATE:  March 19 – April 2 

 

 
TO: 

 
City Council 

FROM: 

 
Peter Williams, City Manager 

RE:  Managers' Report  
  

 

 

Alaska Public Entity Insurance-  Is up for renewal. Departments will work toward 

forwarding information to them to help reduce our costs. Last the work that the Risk 

Manager performed saved us $48,000.  

 

FY19- the audit be completed  April.   

 

Bethel Recycling Project – Attended the board meeting to discuss recycling in Bethel. 

There is a private company that will hold events to collect Solvents and E- waste. Not sure 

when they will start. One problem the industry is having that China has quit collecting 

materials. They were receiving about 95% of what was collected. Another problem is only 

about 12% of what is collected is reusable and municipalities are discontinuing their 

recycling programs to work out what can be collected. The big problem is that the material 

that is being collected isn't sorted enough to be re-used.  

 

LKSD- Talking with the DEC to for a permit to dispose of the nonfriable in the landfill. 

 

 

 PROJECTS 

 
Institutional Corridor – A final walk around still needs to be performed. 

 

Jetty/Sewer Lagoon- The sewer trucks will be the last item to be completed for this 

project. They should arrive on the first barge in the springtime. 
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Long Range Transportation Plan 2020- The Tactical Advisory Committee will try to 

hold a meeting between May 23 or May 30.  This is a public meeting. The roads that are 

mentioned in the LRTP will be what the DOT refers to for road projects in Bethel.  

The DOT area planner, Philana Miles, reports that the DOT&PF is trying to take the legal 

steps to condemn the Polk Rd. The Polks estate was notified of the situation in 

November. 

 

The Avenues- We have picked first National Bank of Alaska to facilitate the loan needed 

for this project. I hope the loan documents is ready for council’s approval at the end of 

April. 

 

Bethel Heights Water and Sewer System-  It looks like we will be able to use Village 

Safe Water funding to at least perform repairs in this subdivision. A Memo from our 

engineers lists some of the options we can choose. The Sanitary Deficient System/Village 

Safe Water (SDS/VSW), see Grant Manger's report, lets us apply for 4 M Dollars per 

project. The memo is attached to this report. 

 

The DOT resolves tundra Ridge Road Realignment- On hold until the Polk Road.  

 

PW Building Boilers- Contract signed. PW has been installing a beam under the boiler 

room at Public Works. One boiler has been removed and installation in progress.  

 

Police Console- Pro-Com still needs to forward to us the Service Agreement for review 

and approval. 

 

Lift Station Controls Project- Waiting for the final drawings we are at 65% 

 

Geographic Information System (GIS) – The persons working on this project will be 

here April 9th to put the finishing touches on this project.  

 

Asbestos Abatement- On March 18 and 19th an inspection for asbestos was completed in 

the laundromat and the old police annex. We received a report of the various materials in 

the building. Doesn't appear to be any asbestos. We are waiting for a written statement 

confirming our evaluation of the chemical report.  

 

Owl Park-  The playground equipment is ready to go. Playcraft’s schedule is to start 

installation May 27th and wrap up June 7th.  

 

 

Peter Williams 

Bethel City Manager 
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                CITY OF BETHEL      William F. Howell III, Fire Chief  

                             Fire Department                                P.O. Box 1388, Bethel, Alaska 99559  
                                  Phone: (907)-543-2131 

                  Fax: (907)-543-2702  
                                                                     bhowell@cityofbethel.net 

    
 
 

Celebrating 50 Years of Service 
  

      
 
    

DATE:  April 2, 2019 
            

TO:  Pete Williams, City Manager 
 
FROM: Bill Howell, Fire Chief 
 
SUBJECT: Management Report, March 2019  
 
 
Current Events 

  
 Bethel Fire fighters and Utilities personnel tested hydrants on the Institutional 

Corridor (IC) water system.  Several of these hydrants demonstrated flows in 
excess of 1000 gallons per minute. 

 The department is assisting in scheduling hearing testing for May 20-22, 2019. 

 We are working with representatives of the Lower Kuskokwim School District to 
upgrade fire protection systems including a new water storage tank, address 
signage, hydrant plans, and fire access roads. 

 The annual Camai festival was a wonderful success this year.  Our staff and 
volunteers performed safety inspections and alarm tests prior to the 
commencement.  There were no significant EMS or fire incidents during the 
festival. 

Community Planning/Preparedness 

 During March, 50 address plaques were ordered for residents and businesses. 
The department has ordered 740 address signs since inception of the program. 
For those needing assistance, the department has installed approximately 10% 
of these signs at the request of the property owners.  Overall, reaction to the 
updated ordinance has been overwhelmingly positive.  The department also 
oversees and facilitates ordering of commercial signs with an Anchorage vendor. 

 The Department is working with the administration to update the City of Bethel 
Emergency operations plan. 
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 The Department is assisting administration with the cleanup and disposal of a 
release of Muriatic Acid inside a storage container at the pool. The storage 
container was secured by BFD personnel with a Knox padlock until City 
personnel receive the proper training to neutralize and dispose of the materials.  

 Bethel Fire Department has been selected as a test site for the new Medicaid 
supplemental reimbursement program (GEMT).  Being part of this pilot will allow 
Bethel to shape the program to meet Bethel’s needs. GEMT legislation (HB 176) 
was signed into law in June of this year.  This law allows municipal ambulance 
services to receive reimbursement of 50% or more of the uncompensated cost 
(UCC) of providing ambulance service.   

Bethel’s ambulance service costs the City around $1500 per transport. The City 
receives about $400 from Medicaid per transport.  The City would be able to 
receive reimbursement for at least half of the UCC, $1100.  Current estimates 
suggest as much as 150K-200K in revenue from this program.  These funds 
must be used for EMS purposes. The Department is waiting for further 
information on steps needed to participate 

Training 

 On 03/05/19 at 7:00 p.m., an EMT Meeting was held at the fire station. 
Responders reviewed care and treatment for individuals in cardiac arrest.   

 On 03/14/19 at 7:00 p.m., a Fire Meeting was held at the fire station. Responders 
reviewed forcible entry tools and techniques for gaining entry into structures.  

 On 03/19/19 at 7:00 p.m., an EMT Meeting was held at the fire station. 
Responders reviewed the assessment and treatment of individuals experiencing 
altered mental status.  

 On 03/28/19 at 7:00 p.m., the Fire Meeting was cancelled. 

 Five candidates are progressing through their Firefighter-1 training. Recent topics 
of instruction include Fire Behavior, Building Construction, Portable Fire 
Extinguishers, Tools and Equipment, Ropes and Knots, Response and Size-Up, 
Forcible Entry, Ladders, and Search and Rescue. The course will conclude on 
June 8, 2019 with State of Alaska Written and Practical Skills Examinations.  

 Captain Solesbee has scheduled a Firefighter-2 course for June 2019. This 
course will deliver advanced training in the Incident Command System, Foam 
Application, Coordinating a Fire Attack, and Vehicle Extrication.  

 Instructors from the United States Coast Guard delivered an Ice/Water Rescue 
course to fire department responders on March 21, 2019. Multiple paid and 
volunteer Fire Department and Bethel Search and Rescue personnel gained 
valuable knowledge and skills from this training.  
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 EMI-Alaska, Inc. will instruct a 16-hour HAZWOPER course to complete the 40-
hour HAZWOPER training for City of Bethel personnel on April 10-11, 2019.  

 Captain Solesbee attended a 4-day course at the Anchorage Police Department 
Training Center for the Reid Technique of Investigative Interviewing and 
Advanced Interrogation. This training will assist the department in investigating 
fire incidents.  

Responses 
 

 Between 03/01/19 and 03/31/19 the Bethel Fire Department responded to 131 
EMS and 16 Fire incidents. 
 

 During this period, 62 EMS incidents (47.3%) were alcohol-related.  
 

 On 03/05/19 at 6:27 p.m. firefighters responded to East Avenue for the report of 
a steam bath fire. Upon arrival, Firefighters observed a fully involved steam bath.  

 
 On 03/07/19 at 6:32 p.m. medics responded to Yukon-Kuskokwim Correctional 

Center for the report of a person experiencing respiratory distress. The patient 
was assessed, administered oxygen, and transported to the hospital. 

 
 On 03/10/19 at 10:00 p.m. firefighters responded to Bethel Regional High School 

for the report of smoke. Upon arrival, no smoke was observed. Firefighters 
returned to quarters. 

 
 On 03/11/19 at 4:51 a.m. firefighters responded to AVCP Apartments for the 

report of a possible propane leak. Upon arrival, no leak was located. Firefighters 
returned to quarters. 

 
 On 03/16/19 at 12:40 p.m. medics responded to Larson Subdivision for the report 

of a person with a self-inflicted gunshot wound. The patient was assessed and 
transported to the hospital. 

 
 On 03/16/19 at 9:00 p.m. medics responded to area of Q2 for the report of two 

people injured when their ATV collided with a vehicle. The patients were 
assessed and transported to the hospital. 

 
 On 03/20/19 at 9:48 p.m. medics responded to 105 Atsaq Road for the report of 

a CPR in progress. Medics performed CPR and transported the patient to the 
YKDRH Emergency Department. The patient was pronounced deceased by 
Emergency Department providers shortly after arrival.  

 
 On 03/25/19 at 11:50 a.m. medics responded to Kilbuck Street for the report of a 

person vomiting blood. The patient was assessed and transported to the hospital. 
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Budget/Financial  
 

 The department is operating within budget. 

 The proposed FY 2020 budget was submitted to the manager for review. 

Grants  

 The Department was awarded funding through the Volunteer Fire Assistance 
program for $7,470, for three sets of firefighting turnouts.  Due to Federal budget 
cuts to the VFA program, this award was cut in half. 
 

 The Department applied for and passed the first round of approval the Phase 18 
Code blue Grant for $45,000 for the remount of Medic-5 to a new chassis.  Funds 
have been awarded and will be reimbursed once expenditures are made. 
 

 The Department was awarded $7,500 in Code Blue grant funding for a new 
power stretcher for Medic-6.  The YKHC EMS Department administers this grant 
and BVESA has committed matching funds.  The stretcher is in service in the 
new ambulance.  We are waiting for invoice to make final payment and close the 
grant.  

Staffing/recruitment 

 The Department is fully staffed effective November 1, 2018.   
 

 All past due employee evaluations are complete. 
 

Vehicles & Equipment 
 

 A bill of sale and title was provided to administration to dispose of E-28.  Once 
signed the surplus fire vehicle will be property of the Native village of Napaimute. 

 The new ladder truck is receiving warranty repair for a problem with the nozzle-
nesting feature and repairs to the Compressed Air Foam (CAFS) compressor.  
We are outfitting the new ladder truck with firefighting and rescue equipment. 
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FIRE DEPARTMENT VEHICLE STATUS 

Vehicle Type  Year Status 
Medic 4 Ambulance 1999 (Backup ambulance)In service, Airbags repaired. 

Medic 5 Ambulance 2003 In service.  Frequent no starts/dead batteries.   
(Plan to remount to new Dodge chassis in  2018/2019) 

Medic 6 Ambulance 2017 (Frontline Ambulance) In service.  
Engine 4 Pumper 2013 (Frontline pumper) In service, Seat belt sensor 

silenced but still needing repair by V&E.  DEF tank 
heater malfunction parts on order. 

Engine 3 Pumper 1986 Being outfitted as a tender and water supply unit.  
3000 feet of LDH. (Poor overall condition  needs 
replacement)  Generator mounting parts ordered for instalation 

Truck 1 Ladder 
Truck 

2017 Outfitting, in service 

Com 1 Pickup 2014 In service 
Com 2 Pickup 2004 In service. 
Tanker 1 Tanker  

(1500 gallon) 
1980 Out of Service 

Truck 1  Ladder 
Truck 

1980 Out of Service  
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MEMORANDUM 
 
DATE:  April 2, 2019 
 
TO:  Peter Williams, City Manager 
 
FROM:  John Sargent, Grant Manager  
 
SUBJECT: Grant Manager’s Report – April 9, 2019 Bethel City Council Meeting 
 
 
Sanitation Deficiency System Projects 
With only three week’s notice ahead of the April 1 deadline, the City Manager, Public 
Works Director, the DOWL engineer, and I sat down on March 25 to discuss the water 
and sewer projects that should be included in the City’s Sanitation Deficiency System 
database entry. The Village Safe Water engineer assigned to Bethel has an April 1 
deadline to enter project details. The system then scores the projects via the pre-
programmed parameters and spits out the results on all 650 or so statewide projects. If 
Bethel’s projects score high enough relative to the funding available, the City will be 
issued a grant award. 
 
The City decided to request funding for the following projects: 

1. Two lift station electric panels ($145,200) 
2. Heat Trace ($250,000) 
3. AVCP East and AVCP West Lift Station Safety Installations ($100,000) 
4. Avenues Design ($856,209) 
5. New Utility Service Trucks ($120,000) 

 
Bethel’s projects may not score high on health and safety factors, one of the heavily 
weighted criterion. 
 
STIP Projects 
The City is working with the Department of Transportation and Public Facilities and 
DOWL transportation planner to zero in on one or more roads that might score well 
during review of the City’s application for 2020-2023 Statewide Transportation 
Improvement Plan. One road under consideration is Akakeek that runs from Ridgecrest 
Drive to Ptarmigan Street in front of BNC Apartment complex and AC Quickstop. The 
project might entail tearing the road down and rebuilding it per an engineered design. 
STIP applications are due May 15, 2019. 
 
Grant Projects 
Lift Station E-Panels and “New” Bethel Main 
The City requested $479,000 in additional Village Safe Water funds to complete the 
Bethel Lift Station Improvement project, which includes new electric panels for five lift 
stations and rehabilitation of the Bethel Main Lift Station. The funds are needed to 
cover the cost of construction over the City’s current approved grant amount 
($259,000) and electric panels ($220,000) for two more lift stations: City Hall and Public 

Page 229 of 251



 2 

Works building. The Program Manager at the Village Safe Water Program plans to 
reallocate unused project funds to meet the City of Bethel’s request.  
 

City of Bethel 
Grant Summary 
Fiscal Year 2019 

Preparing 

 
 
Sponsor 

 
 
Name 

 
 
Products/Services 

City 
Depts. 
(Partners) 

 
 

Date 

 
 $ Grant 

$ City Match 
AK Dept. of 
Transportation & 
Public Facilities 

STIP – 
Statewide 
Transportation 
Improvement 
Program 

Transportation 
improvements in 
Bethel (e.g., 
roads/trails) 

Public 
Works 

5/15/19 TBD 

United States Dept. 
of Agriculture-Rural 
Development 

Water and 
wastewater 
grant/loan 
program 

Piped water and 
sewer system in The 
Avenues subdivision 

Public 
Works 

Target 
1/31/19 

$13,321,000 
$306,000 

Submitted in Fiscal Year 2019 Most recent first 

Sponsor Name Products/Services 
City 
Depts. Date 

 $ Grant 
$ Match 

Village Safe Water 
Program, AK Dept. 
of Environmental 
Conservation 

Sanitation 
Deficiency 
Database 
entries 

Heat trace, two utility 
service trucks, lift 
station safety installs, 
Avenues proj. design 

Public 
Works 

4/1/19 $1,546,209 
$0 expected 

AK Dept. of Envior. 
Cons., Village Safe 
Water Program 

Infrastructure 
Protection 
Funding 

Heat trace from FAA 
lift station to Q2 lift 
station. 

Public 
Works 

2/8/19 $127,500 
$22,500 

Alaska Division of 
Homeland Security 
and Emerg. Mgmt. 

State 
Homeland 
Security Grant 
Program 

Interoperable Comm. 
Plan, thermal imager, 
fencing for water 
tanks, foam 
extinguishers, 
Continuity of Op. 
Plan. 

Fire, 
Public 
Works 

1/31/18 $163,732 
0 

State of Alaska Capital Budget 
Requests 

Avenues water and 
sewer project, Bethel 
Heights Water Loop 
A, Dust Control, City 
Hall Roof 

Public 
Works 

12/18 $20,743,645 

AK Dept. of 
Transportation & 
Public Facilities 

Community 
Transportation 
Grant 

Operate Bethel 
Transit System 

Public 
Works, 
Transit 
Division 

12/17/18 $316,832 
$86,381 
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Approved in Fiscal Year 2019 Most recent first 

Sponsor Name Products/Services 
City 
Depts. Date  $ Grant 

Alaska Dept. of 
Environmental 
Conservation 

Alaska Village 
Safe Water 
Program 

Preliminary 
Engineering Report & 
Environmental Report 
for Bethel Heights 
Sewer System 

Public 
Works 

11/27/18 $75,000 

Not Approved in Fiscal Year 2019 Most recent first 

Sponsor Name Products/Services 
City 
Depts. Date  $ Grant 
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CITY OF BETHEL 
Post Office Box 1388  
Bethel, Alaska  99559 
Phone: 907- 543- 2047 

 
 

 

“Deep Sea and Transportation Center of the Kuskokwim” 

TO:  City Manager 
FROM:  Human Resources 
SUBJECT: February Managers Report 
 
DATE:  29 March 2019 

 

Position 
Number 

of 
Vacancies 

Number of 
New 

Applications  

Number 
Hired 

During 
Period 

Number of 
Vacancies 
Remaining  

Applicants 
in Review  

Driver Hauled 5 2 0 5 2 

Bldg Maint Wkr 1 0 0 1 2 

Util Maint Wkr 1 0 0 1 0 

Police Officer III 2 0 0 2 2 

  
9 2 0 9 6 

TOTALS 

 
Applications and Hiring:   
 
A new Finance Director was selected and will start 1 April.   
 
 
HR received a total of 8 Applications in March 
 
 From those 8 Applicants: 
 
Two applications for hauled utility driver were received 27 March and are under 
review for hire.   
 
Two police officer candidates are currently undergoing background reviews.    
 
We currently have 4 job positions with a total of 9 openings, with 6 applications 
under review as follows: 
 
Driver Hauled Utility (5 positions):  Currently announced with two pending 
review 
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  April 2, 2019 

  2 

Utility Maint Wkr:  Announced, two pending review 
 
Building Maint Wkr: Announced 
 
Police Officer III: two pending background investigations 
 
Firefighter positions remain as open-continuous regardless of percentage of fill.   
 
BEACON Programs: 
 
There were no test conducted during the month of March 
 
Reports of Injury: 
 
There were no reports of injury 
 
Administrative Actions: 

Multiple terminations and resignations occurred simultaneously in both 
Hauled Utility and Water/Sewer creating an abundance of vacancies in 
conjunction to already existing vacancies.   

Multiple routine PAR actions were executed. 

Multiple yearly performance evaluations were submitted and processed. 

Employee related announcements:  

The Family and Medical Leave Act presents a variety of challenges for 
employers due to the complexity of the law. The US Department of Labor 
website has a variety of resources available to employers to provide guidance in 
navigating the law’s many requirements. The following is a list of some of the 
resources that APEI most commonly refers employers to. 
 
https://akpei.com/fmla-resources-for-employers/ 
 
 
Training, Conferences and Seminars:   
 
The city closed out its prevention of sexual harassment training on 10 March 
with the training of the remainder of the police department.       

 
James P. Harris 
Human Resources Manager 
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Memorandum 
Date: March 25, 2019 
To: Pete Williams, City Manager 
From: Bo Foley, IT Director 
Subject: IT Director’s Report 
_____________________________________________________________________________________ 
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March 2019 Current Events 

 

 3rd Avenue Vacant Land RFB:  

The City’s RFB for the vacant land on 3rd Avenue closed in March.  Two bidders submitted offers 

and the City’s legal department is currently working with the winning bidder’s attorney to solidify 

a mutually acceptable lease agreement.  The losing bidder was notified. 

 

 YKFC Server Issues: 

A problem from late February bled into this month involving the YKFC server not coming online 

without manual intervention due to a failure in the equipment. The server was operating, but only 

after getting stuck on an error screen that would need a user to exit from of upon restarting.  I 

worked with AIT and HP as an onsite liaison, employing different trial and error techniques that 

they would need done to  the server  in order  to  isolate  the  issue.   Eventually we performed a 

factory reset on the server’s BIOS settings which fixed the problem.  The server is now operating 

normally once again. 

 

 YKFC Internet Issues: 

Another  problem  from  late  February  spilled  into March where  though  the  fitness  center  had 

Internet access, they could not access three secure websites that were vital to YKFC operations.  I 

worked with GCI on the issue as we weren’t sure if it was something on GCI’s end or a problem 

with our own equipment.  We spent time swapping out various pieces of hardware in order to 

restore working order, but nothing seemed to work.  Eventually, the problem inexplicably went 

away and everything began functioning as normal.  This suggests to me that it was something on 

GCI’s end that their techs were probably working on elsewhere.   

 

 Global Policies and Procedures: 

A portion of the month was dedicated to working with the City’s legal department in coming up 

with policy and procedure documentation covering the use, care, and disposal of City technology.  

The council‐adopted policy in the employee’s handbook offers a general taste of this, but does 

not expand on certain details.  This new set of policies and procedures will hopefully bridge any 

gaps.  The purpose of these documents is to inform and notify new and existing city employees 

as to the appropriate code of conduct regarding City technology as well as provide the City with 

legal protection against lawsuits.  This is an ongoing process that, when finished, will cover both 

the City and the Police Dept.  
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Memorandum 
Date: March 25, 2019 
To: Pete Williams, City Manager 
From: Bo Foley, IT Director 
Subject: IT Director’s Report 
_____________________________________________________________________________________ 
 

Page 2 of 2 
 

 Dispatch Computer Repairs: 

The main dispatch computer at the Police Dept. went down towards the middle of March.  I was 

contacted over a weekend and informed that the main dispatch station began making a  lot of 

noise and producing a  smell  similar  to  that of burning plastic.   When  I was able  to get  to  the 

machine to investigate, I had discovered that the fan on the machine’s graphical processing unit 

had failed.  The machine was originally purchased several years ago when the new PD was first 

renovated and so obtaining parts was somewhat challenging.  Eventually I found something that 

would work as a replacement, ordered and installed the parts, and was able to bring the dispatch 

computer back online.  The computer was down about a week, but all dispatchers were able to 

use the backup station to handle PD dispatch operations.  

 

 Dedicated Council Wireless: 

For FY19, I purchased a satellite Internet service to see if it would hold up during extreme weather 

and, more importantly, manage to stay online when GCI’s services were having trouble thus giving 

us a redundant connection for Internet.  The service performed well except when I tried to test 

on multiple computers.  One day, during a GCI outage, I attempted to run the connection through 

the entirety of the City’s network but could not get it to function properly.   

 

Despite this failure for its originally intended purpose, the City clerk mentioned that the Council 

had been wondering about a dedicated connection for their council tablets.  Needing a use for 

the satellite connection, I chose to try using it exclusively for the council as a wireless signal in the 

council chambers.  Thankfully, the connection performed well during a council meeting and so I’m 

happy to leave that in place so the council has a less muddied connection to use for their meetings.  

 

 Business‐As‐Usual:  

Beyond the above‐mentioned items, the month has been spent fixing or helping with run‐of‐the‐

mill trouble tickets such as email issues, printing/scanning, Caselle access, cellphone replacement 

and login problems.  

 

Future Plans 

 FY20 Budget Discussions with Council:  

Preliminary planning for the FY20 budget  is more or  less complete and so going  into April and 

May, I will meet with council to discuss the items of my budget and determine if anything should 

be added, removed, or changed.   
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                 Telephone 907-543-3781 | Fax 907-543-5086 | www.cityofbethel.org 

 

City of Bethel 

PPoolliiccee  DDeeppaarrttmmeenntt 
              
 

 

March, 2019 Monthly Report 

 

 

Personnel: 

 

AST and BPD have both signed the Letter of Agreement and a BPD officer 

is assigned and working in the WAANT unit.  Conditional job offers have 

been made to back fill that patrol position and the major crimes investigator 

position.  Both applicants are scheduled to take both their polygraph 

examinations and psychological screening.     

 

All Dispatch, administrative, CSP and CSO positions remain fully staffed.   

 

Operations: 

 

There were approximately 1,372 calls for service the month of March, a rise 

of approximately 250 cases from February and down approximately 150 

cases from the same period in 2018.  The number of calls requiring 

investigative reports was up 14 from February to 89 but down from 114 in 

2018.  There were 408 intoxicated pedestrian calls compared to 587 for the 

same period last year.  The number of domestic violence investigations was 

26 this month compared to 28 for the same period in 2018 and 31 in 

February.  There was only 1 DUI arrest compared to 8 for the same period 

last year and 6 arrests in February.  There were no unattended deaths in 

March, the same as February and compared to two in March of 2018.   

 

BPD investigated a homicide at the Ayuplik Apartments.  A crime scene 

investigation team from AST flew out from Anchorage to assist.  A suspect 

was arrested and subsequently indicted by a Grand Jury for the killing.  

Chief Waldron has appeared telephonically for more Committee hearings for 

APSC confirmation but is still awaiting his final confirmation.     
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Animal Control: 

 

There were 40 animal control calls for service for the month with one 

reported dog bite.    
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MEMORANDUM 

 

DATE:         03.31.2019 

TO:   Peter Williams, City Manager 

FROM:  Bill Arnold, Public Works Director 

SUBJECT:  Manager’s Report – 

 

Programs/Divisions 
 

Public Works Director:  

The Public Works Building boiler project is under way. IC project (construction) is complete we 

are waiting on the as builds from the engineers. 

 

Hauled Utilities: 

The Hauled Utilities Dept. has been having a great month even we are still short on drivers all 

the drivers are making an effort to complete the scheduled services on time. 

We are still in need of water trucks that are slowly getting back on the road from maintenance. 

The drivers are doing a great job now to help each other to complete the assigned tasks. 

All the paperwork is caught up now from the driving I had to do the past months. We are usually 

one driver short a few days in the week but all the route sheets are getting done on schedule. 

 

Utility Maintenance:   

 Lagoon discharge operations are shut-down until spring.  Normal operation for winter is 

ongoing. 

 Additional Fire hydrant valves en route for inventory and use if needed.  

 15 alarms on residential lift stations were responded to.  Multiple issues with grinder 

pumps, heat trace, and float systems.   

 Monthly meter reading and service connections were completed 

 Main Lift Station pump work –Pump #1 still in Anchorage for major repair. Pump and 

parts have arrived.  Repairs expected to take 1-2 weeks.  Lift Station is running on 2 

pumps for now. 

 Clean up and organization of shops. 

 15 residential lift station repairs 

 Line flushing and leveling activities on low-flow and frozen sewer lines.  Non-

compliance reports were filled out per DEC requirements. 

 Daily safety meeting. 

 All 3 Utility Maint. Trucks are having issues that require repairs.  Several of these are 

major safety issues.  Continue to work with V&E to repair them, but some issues are 

arising due to 2 of the vehicles are more than 10 years old. 

 Issues with FAA lift station freezing up.  Heat trace is on and thawing line out slowly. 

 

Property Maintenance: 

 PW Building 

o South Roll up ramp door fell of track and would roll up cocked forcing the door into a 

jammed position. Temporarily fixed and operational.  
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o Middle roll up ramp door would not roll up evenly. Track was out of alignment and 

needed some additional cleaning. Door in “decent” operation. 

o All roll up ramp doors may need a preventive maintenance service scheduled by a 

door provider. 

o Replaced weight bearing structure glue lam beam under boiler room floor with Steel 

I-Beam in preparation for the new boilers to be installed by Inlet Mechanical. This 

took a combined team effort of two PW programs. Thank you Andy of Utility 

Maintenance for lending two employees for this lengthy, difficult and dangerous task. 

o Boiler #1 failed Primary Honeywell controller. Left boiler off and began full 

operation of building heat from Boiler #2. 

o Inlet Mechanical has begun the project of removing boiler #1 to replace with new 

boiler setup. Work is in progress. 

o Remodeled the planning office. Fresh paint, new electrical hardware, replaced ceiling 

tiles and installed new floor. 

o Hot water system has been removed from PW building as part of the boiler space 

remodel. PW building will not have hot water until the boiler project is complete. 

o Fire sprinkling system in PW  

 

 City Hall 

o Several heating issues throughout the month. Suspect trapped air in the boiler lines. 

Adjusted boiler pressures, along with addition of running both circulating pumps 

seemed to resolve the issue. 

o Rear entrance stairs are rotting. Two different expanded metal stairs plates had to be 

repaired. Project to replace the stairs in entirety as a summer project. 

o Filtered water fountain near front entrance was reported as having poor water quality. 

Filtering system was replaced. Water taste pretty darn good, try some, tell us what 

you think. 

o Wheel chair ramp section at front entrance is showing signs of degradation and will 

need to be rebuilt or replaced. Project this work as a summer project. Materials will 

need to be ordered. 

 

 Court House 

o Dry Sprinkler System: 
 Dry system is back in NORMAL operation minus ONE isolated sprinkler 

head located on the outside of the building to the left of the front main 

entrance. Project to have contractor complete repair from break 

Spring/Summer of 2019. Contractor is in communication with city building 

maintenance and scheduling a time for the work to be completed. 

 The dry system has a small leak in the dry system piping just above court 

room 4. Leak is temporarily fixed and holding. Static air pressure is remaining 

constant with additional help from the fire system air compressor. A plan is 

being developed to have the dry system evaluated for replacement and repair 

Spring/Summer 2019 by a contracted service.  

 

 

o Holding Cell Area Door:  
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 Door ordered from AHS, shipped and received. Prep work has begun to add 

the new wiring, relight vision, latching hardware and paint for install. Door 

removal and replacement will be coordinated with Alaska State Court System. 

The area where the door is a sensitive area as inmates are transferred through 

this area. 

 

o Water leak damage remediation survey: 
 Industrial Hygienist from Advanced Look Solutions in Anchorage completed 

an Environmental survey off all areas within the court system that was 

affected by the water leak. Sample have been sent to lab in Lower 48 for 

testing and results are expected to be returned in April. 

 A plan for remediation/remodel work will begin once results are returned and 

priority areas have been identified. 

 

o Dirty sprinkler heads and escutcheon plates:   

 All protruding sprinkler heads have been cleaned and inspected.  
 

 Dog Pound 

o Replaced door latching hardware 3 times from vandalism.  

o Bethel Friends of Canines has transitioned and is using the building more often. 

o Area donated for BFK9 kennel relocation has been scraped clear of ice and debris. 

o Surveyed and staked off pad sight for sand pad prep. 

o BFK9 has been in close communication in the process of relocating their kennel to 

the property. 

 

 Log Cabin 

o Boiler is consistently found tripped during building rounds. Building is temporary 

closed to resident use of the building due to a sewer line freeze and boiler reliability 

issues. Boiler remains operational with daily rounds to ensure adequate warmth of the 

building. Water service has been isolated and lines drained to prevent freeze up. 

 

 YKFC - Pool 

o Requests for assistance with the boiler are frequent. The department assists when 

able. 

o Meeting completed with Pool management staff to determine cause of repeated issues 

with the boiler system. The issues have primarily been pressure related and high temp 

limit related. Action plan to evaluate the system in its entirety for correct daily 

operation is in place. 

 

 

 

 Police Department 

o Periodic low fuel level alarm activation for the emergency power generator. The issue 

has been isolated to a set of terminals outside the building that get wet and short 

causing a false alarm. The alarm will short ad activate when the weather is rainy and 

windy. 
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 Billy’s Water plant 

o Boiler #1 shut down and Boiler #2 fired. To even out boiler usage. 

o Boiler #1 also had a failed fuel pressure gauge. Gauge was replaced Boiler #1 is back 

in normal operation as needed. 

 

 Sean’s Water Plant 

o Boilers monitored daily as they are the main source of heat for the City sub water 

utility lines.  

 

 Teen Center 

o Boilers are monitored daily as they are a “Boost” of temperatures supporting the heat 

loop that runs through the City Sub water utility lines. 

 

 

Parks and Recreation: 

As spring is quickly approaches a list of projects for the summer are being developed within the 

department along with projected timelines.  

- Projects so far, more to be considered. 

o Owl Park (projected dates May 27th thru June 7th) 

 Install of new playground equipment and play ground material 

o All play parks 

 General maintenance and grounds upkeep 

o Pinky’s Park 

 Softball field refurbish/re-sod/re-seed 

 Dugout repairs, repaint 

o Soccer Sports Field 

 Hydro Seed 

 Maintenance contract options for field to be discussed 

 Install bleachers 

 Paint concrete blocks High Vis 

 Install soccer goal posts 

 Place Portable restroom facilities 

 Install bike rack 

 Place information bulletin stand 

o Airport Cemetery 

 Ordering additional fencing 

 Installing additional fencing 

 Hydro seeding expanded sections 

o Boardwalks 

 Trial Lighting pole project 

 General maintenance and upkeep 

 Vegetation trim back 
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Road Maintenance: 

Streets and Roads took the D-8 Cat dozer out to the city sand pit and push up a pile of sand to 

haul to the landfill. We haul cover to the landfill for two-week in-between the thaw when it was 

froze. Pit road is now too muddy to drive dump trucks on.     

 Streets and Roads did have the steamer out from 2/25 -3/1/19 steaming culverts during the thaw, 

before it froze up. It was not until the 3/23/19 after the big thaw started before we have the 

steamer out again thawing culverts for the rest of the March. We had to thaw over half of the 

culverts again from the culverts we did last time.       

 Streets and Roads been grading roads every day, and on some roads two times a day, but the 

roads have been so wet from last fall’s rain, and is now thawing out, it does not hold up. This 

week some roads are starting to dry out, and now there has been no rain this week, those roads 

are starting to hold up to grading.    

Streets and Roads had to fix some. There was small wash out in Kasayuli Subdivision, Larson 

Subdivision, and in City Subdivision. We hauled sand, and gravel to those areas with dump 

truck, to spread out with the grader.   

 

 

Vehicles and Equipment:  
March has been a very productive and busy month. As soon as we got 1 of the graders back into 

service after major front end repairs, the other went down. The second grader should be back in 

service by weeks end. We have had 4 units with major suspension problems. While having at 

least one and usually two mechanics working on the grader we also did 58 work orders. The 

V&E team has done a great job this month keeping up with all the equipment. Looking forward 

to the new fleet of trucks to help us focus on other projects that are needed to be done.  

 

Transit System:  

The Bethel Transit System and the City’s Finance Department has submitted the monthly Budget 

Summary Billings, to DOT, for the months of July through January.  Currently the State has 

reimbursed the City $116,879.71 from the Federal/State Transit System grant.  As soon as the 

Finance Department closes March, I will be working on the February and March Budget 

Summaries.   

The ridership for the month of March has picked up.  For the month of March there were a total 

of 2347 rides. Elders/Seniors (64years old+) 282 rides, who paid the regular fare, 56 rides for 

youth fares (3-14 years old), 180 for Disabled and 493 rides for adults fares.  1516 rides for the 

general public, which include; monthly passes, day passes, yearly passes and ONC elder passes.  

The revenue for the month of March is $4,737.00. ONC has purchased monthly senior/elder 

passes for 43 elders.  This has helped to increase our ridership a little, but more importantly, it 

has saved the elders money. 

The Transit System is currently running one route. The Green Line runs Monday through Friday 

from 6:30am to 10:30am, 11:30am to 6:15pm, and Saturday 9:30-11:30 and 12:30-2:30.  

Bus 437 was purchased in 2008 and is down with a bad motor.  The City Shop recommends not 

fixing it and if they do they’ll have to replace the motor.  A couple of years ago the City Shop 

replace the motor in Bus 436 and it cost between $12,000 and $15,000.  It was down for over a 

year.  Bus 436 was purchased in 2008 and has over 145,972 miles on it. Bus 438 was purchased 

in 2007 and has 123,864 miles.    Our newer bus, Bus 439 was purchased in 2014 and has over 

149,259 miles.  The State’s guidelines for replacing cutaway buses is 7 years old and/or 200,000.  
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However, DOT also takes into consideration the location, rural area, and road conditions.  With 

DOT’s approval we are currently in the process of purchasing a new bus and hopefully it’ll be on 

this summer barge.  The City has received State and Federal grants that cover the entire cost.   

 

Landfill / Recycle Center:  

We constructed an alternate MSW cell and dump pad adjacent to the new gravel road in 

anticipation of muddy roads. Dale Construction hauled 150 loads of dirt to the landfill. We used 

this dirt to cover and to form a stockpile. We hauled roughly 150 loads of dirt to stockpile for 

cover and used some of it to build up the North berm. We hauled about 11 pickup loads of bulk 

trash that was around residential dumpsters. 

 

 

Water Plant Operations: 

For the month of March both water plants are in normal operation for winter mode.  Monthly 

water logs to ADEC from BHWTP and CSWTP. Sewage Lagoon DMR report for 

December.  We also hold a safety meeting at CSWTP daily.  

 

 

Institutional Corridor Update: 

 

 Line construction has been completed.  

 DEC has issued a letter (11/20/18) with Interim Approval to Operate the line. This is 

valid until February 22, 2019.  Request for final approval must be submitted prior to 

expiration. 

 U.S. Fish & Wildlife was the first customer to apply for and receive services following 

the receipt of approval to operate. 

 To date (2/28/19) only 5 service connections have been turned on.  U.S. Fish & Wildlife, 

Bethel Youth Facility, Correctional Facility and YKHC (hospital and housing units).  

 Still waiting on other customers to complete work and apply for services soon. 

 Issues with circulation pumps and high demand pump alarms and tripping has been 

resolved.  Valve was left partially closed during commissioning 

 Fire hydrant static and flow testing was performed to accommodate requests from 

multiple customers working on sprinkler designs in their buildings. 

 

 

Staffing Issues/Concerns/Training:  
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                 Streets and Roads daily dialog   
 

 

 3/5/19 

The grader was out tonight at 9pm grading roads so that the roads would freeze up 

smoother on Ridgecrest Drive, Akakeek Street, Ptarmigan Street, and Kalugtug Road for 

4 hours. 

 

3/6/19 

Dug a grave at the new graveyard by the airport 3 hours. 

Took the 950D loader to the city sand pit and loaded dump trucks that is hauling to the 

landfill 8 hours.  

Graded roads when the roads thaw out so that we could grade, 4 hours. 

Push at the landfill with the D5 dozer to cover trash for 7 hours.    

 

3/7/19 

Took the 950D loader to the city sand pit and loaded dump trucks hauling to the landfill, 

8 hours.  

Graded started grading Bethel roads after it started thawing for 4 hours. 

Hauled to the landfill with one dump truck in the morning for 5 hours. 

Push, up sand at the city sand pit with the D8 dozer for the dump trucks hauling to the 

landfill, 8 hours. 

 

3/8/19 

Took the 950D loader to the city sand pit and loaded dump trucks hauling to the landfill, 

8 hours.  

Grader been out grading roads being the roads were thaw enough to grade throughout 

Bethel, 8 hours.     

 

3/18/19  

Took the loader out to the city sand pit to loads dump truck to haul to the landfill. 

Had the Peter Built dump truck hauling sand to the landfill for 7 hours 

The grader was out scarifying and scratching City Sand Pit Road, H-Marker Road, and 

Boat Harbor Road.  

Drove the loader back to the shop from city sand pit.    

 

3/19/19 

Worked on Peter Built Dump truck battery 2 hours.  

Drove the loader back out to the city sand pit to load dump trucks to haul to the landfill. 

We had the Peter Built dump truck haul to the landfill 6 hours. 

Had to pull on new cutting edge on the grader 2 hours. 

The grader was out scratching roads 4 hours 

Drove loader back from city sand pit to shop. 
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3/20/19 

Drove the 950 loader back out to the city sand pit and loaded dump trucks 

Hauled to the landfill with peter build dump truck, 7 hours. 

Staked the sand that was haul to the landfill with 966 loader.   

Drove the 950 load back to city shop for the night. 

 

3/21/19 

Grader was out at 5:30 am in the morning plowing snow before the school buses run 

The loader was out snowdrifts that drifted from the storm.  

Drove the loader out to the city sand pit and loaded dump trucks to haul to the landfill. 

The 324E excavator was digging up landfill to haul to the landfill. 

We pick up the new road steamer at Evert air cargo.    

 

 3/22/19  

We loaded dump trucks with the 324E excavator to haul to the landfill. 

A grader was out grading Ptarmigan Road, Akakeek Street, and Ridgecrest Roads. 

We worked out the new steamer so we could use it this coming week to steam culverts.  

 

3/23/19 

Hauled cover with dump trucks to the landfill 7 hours. 

Loaded the dump trucks with 324E excavator 7 hours.  

Graded BIA Road Ptarmigan Road, Akakeek Street, and Ridgecrest Road. 

 

3/25/19 

The, grader, was out 5am grading Ptarmigan Road, Akakeek Street, and Ridgecrest Road. 

The steamer was out steaming culverts in Tundra Sub., and in City Sub…  

Haul gravel to Kasayuli sub. To fix a washout before it got too bad. 

We haul in 6 loads of sand to H-Marker before it to washout by building dam on the 

upper side so the water would all run thought the culvert. 

 

3/26/19 

We tried to get the grader out at 5am in the morning but could get it stated, so when we 

did get it start it was 8am before we could grade Ptarmigan Road, Akakeek Street,  

Ridgecrest Road, and from there to BIA Road, Kasayuli, Blue Berry, City Sub., and Back 

to Ptarmigan Road, Akakeek Street, Ridgecrest Road 9 hours. 

The steamer was in Larson Sub., Kasayuli Sub., and Seventh Ave. steamer culverts for 9 

hours. 

Fix a washout starting in Kasayuli Sub., with one load of gravel and the graded push is. 

We finish up with putting the new steamer to gather to test it out.   

 

 

3/27/19 

The grader was out at 5am grading Ptarmigan Road, Akakeek Street, and Ptarmigan Road 

before the school buses run. 

The old steamer was steamer culvert it Seventh Ave., Larson Sub., and Boat harbor Road. 
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Took the new steamer out to test it on culverts and had a big water leak in the water 

pump due to the water pump froze up and broke during shipping. So a new one is being 

Gold Streak out from Totem Equipment.      

 

     

 

 

 

 

 

    

City of Bethel 

Street and Roads Foreman 

James Flemings 
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