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TO: Board of Supervisors DATE: April 5, 2016

FROM: Michael J. Johnson, AICP .
Agency Director

BY: Brett Storey, Senior Managefnent Analyst

SUBJECT:  Fuel Reduction Management Program Funding Recommendations for 2016 and 2015
Results

ACTION REQUESTED

1. Approve staff funding recommendations related to the Fuel Reduction Management (FRM)

Program and authorize the County Executive to negotiate and sign funding agreements with
recommended agencies in an amount not to exceed $89,000.

2. Review the final reports from the completed Fuel Reduction Management Program projects in
2015.
BACKGROUND -

At the June 3, 2014 Board of Supervisors meeting, the Board approved the Fuel Reduction Management
Program. The FRM program will award available funds to projects that perform fuel management activities
supporting a reduction in the potential for fire in the Middle Fork Project nexus area. The nexus area is a
critical forested watershed, and protection of it is of paramount importance. The FRM program allows for
the application period to be opened twice annually: in January and in June. The application periods allow
organizations the opportunity to obtain the required contributing funds based upon known other grant

timelines.

The Middle Fork Project is a multi-purpose water supply and hydro-generation project designed to
conserve and control waters of the Middle Fork American River, the Rubicon River, and several
associated tributary streams. Beginning in 2014, and for the duration of the federal license for the Middle
Fork Project, an annual amount of funds will be made available to organizations that propose projects or
have programs that 1) have a direct nexus to the project area; and 2) show the potential to reduce fire
danger through some form of fuel management projects. Staff anticipates being able to fund projects to a
not-to-exceed total of $200,000 for 2016. Funding for these requests is available pursuant to the Middle
Fork Project (MFP) Memorandum of Agreement with Placer Cotinty Water Agency, at no net County cost.

RECOMMENDATION FUNDING SUMMARY
The following two projects have been found to meet all of the Fuel Reduction Management criteria and

directly support the Middle Fork Project area for fuel reduction; these projects are recommended for
funding by staff for this first phase of the program during 2016;

1) Foresthillflowa Hill Firesafe Council: $49,500 for Middle Fork Project portion of Mosquito Ridge

Shaded Fuel Break {Phase II)
2) Foresthillllowa Hill Firesafe Council: $49,500 for Middle Fork Project portion of Tree Mortality

Removal Program 2016

The total recommended funding of the first phase for the Fuel Reduction Management program projects
for 2016 is $99,000. Remaining unaliocated funds will remain in the account and will be made available
for the second phase funding requests. These were the only two grant requests during the Phase | option.
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FISCAL IMPACT
There is no net County cost associated with the action requested. The funds related to Middle Fork Project

nexus ‘projects” are available in the Community and Agency Support appropriation as part of the
approved FY 2015-16 Budget.

ATTACHMENTS
Attachment 1: Fuel Reduction Management Program Recommendations for 2016 (Phase |}

Attachment 2: Mosquito Ridge Shaded Fuel Break Project Final Report

Attachment 3: Todd Valley Pond Shaded Fuel Break Project Final Report

Attachment 4. American River Canyon Shaded Fue! Break — Blackstone Final Report
Attachment 5: American River Canyon Shaded Fuel Break — Olive Orchard/Aeolia Final Report

Attachment 6: Foresthill Biomass Utilization Feasibility Report

cc: Andy Heath, Assistant CEO
Rob Sandman, Deputy County Counsel
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Middle Fork Project Area Fuel Reduction Program

Fuel Reduction Management Program Recommendations for 2016

Background: The Placer County Board of Supervisors adopted the Fuel Reduction

Management (FRM) Program in 2014 to implement a program that funds projects that perform
fuel management activities that support a reduction in potential fire in the Middle Fork Project (MFP)
nexus area. The funding available is pursuant to the Middie Fork Project Memorandum of Agreement
with Placer County Water Agency and based upon a nexus to the MFP area.

Process: The BQOS Adopted FRM program allows for the application period to be twice
annually; once in January and one in June. Two applications were received by one organization
and were reviewed by a joint County/PCWA staff panel and the following recommendations for

projects have been proposed.

Individual Projects Recommendations: The following projects were reviewed by staff to
meet all FRM program qualifications and are recommended for funding in the FRM Program.
Staff is recommending a total of $99,000 in funding to the Placer County Board of Supervisors.

Project Recommendation #1

Title: Mosquito Ridge Shaded Fuel Break (Phase Il)
Applicant: Foresthill/lowa Hill Firesafe Council

County Plan project references: 1) Western Slope Placer County Community Wildfire Protection
Plan {CWPP), 2} DMA 2000 Local Hazard Mitigation Plan {(FEMA appraved}, 3) Cal Fires unit fire
plan, and 4) the Foresthill/lowa Hill Risk Assessment Mitigation Systems Plan.

Total Project Cost: $124,000
Application agency contribution: $74,500
Request of funds: $49,500

Recommendation of funds: $49,500 {maximum amount allowed 40% of total project)
l|Page
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Middle Fork Project Area Fuel Reduction Program

Summary of Project: This project will construct a modified shaded fuel break: a defensible
location to be used by fire suppression resources in the control of oncoming wildfires and
prevent wildfire spread by removing hazardous fuels in a tactical area just east of the historical
town of Foresthill and above Mosquito Ridge Rd.. The shaded fuel break, approximately 25
acres will be constructed on private lands adjacent to Bureau of Land Management {BLM),
Bureau of Reclamation (BOR} lands, U.S. Forest Service Tahoe National Forest (USFS} lands and
the PCWA Middle Fork Project area. Property valued at greater than $853 million dollars will be
protected once this fuel break is completed. Fire Safe and defensible space information will be
distributed to over 7000 residents in these communities. The project will demonstrate
landscape scale community protection in our area, including publication and presentation of
methods and results.

Project Recommendation #2

Title: Tree Mortality Removal Program 2016
Applicant: Foresthill/lowa Hill Firesafe Council

County Plan project references: 1} Western Slope Placer County Community Wildfire Protection
Plan {CWPP), 2} DMA 2000 Local Hazard Mitigation Plan {FEMA approved), 3) Cal Fires unit fire
plan, and 4) the Foresthill/lowa Hill Risk Assessment Mitigation Systems Plan.

Total Project Cost: $131,000

Application agency contribution: 581,500

Request of funds: $49,500

Recommendation of funds: $49,500 {maximum amount allowed < 40% of total project)

Summary of Project: The Foresthill/lowa Hill Firesafe Council in cooperation with the Monte
Verde Estates, Trailhead Estates, Michigan Bluff, and Foresthill Firewise Communities, Cal Fire
NEU Unit, USFS, Placer County Fire Alliance, and other partners propose a program to assist
homeowners in removing dead or dying trees within the 150" defensible space of structures in
the Foresthill/lowa Hill FSC MFP nexus area. This program will help address the Governor’s
October 30, 2015 State of Emergency Proclamation on Tree Mortality, and the Placer County
Board of Supervisors Resolution # 2015-253 “Proclaiming A Local Emergency Due to Tree
Mortality in Placer County”. Dead or dying trees resulting from extreme prolonged drought,

2|Paze
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Middle Fork Project Area Fuel Reduction Program

pine beetles, and other tree parasites will be removed, thus reducing the risk to public safety,
ingress and egress, structures, and perform fuel management activities that support a
reduction in potential fire in the MFP area. This area is a critical forested watershed and
protection of it is of paramount importance along with the forest communities that are critical
to our economy. This program will assist in removing approximately 75 dead or dying trees
adjacent to or within strategically placed fuels reduction project areas planned for 2016 or
completed within the past 5 years. This project is adjacent to Bureau of Land Management
(BLM}, Bureau of Reclamation (BOR) lands, U.S. Forest Service Tahoe National Forest (USFS)
lands and the PCWA Middle Fork Project area. Property valued at greater than $853 million
dollars will be protected once this project is completed. Fire Safe and defensible space
information will be distributed to over 7000 residents in these communities.

Individual Projects declined: There were no applications declined during this first phase of
2016.

3iPage
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ATTACHMENT 2

MFP Nexus area Fuel Reduction Management Funding program

Project Completion Report

Grantee Name: lowa Hill Community Club

Project title: Mosquito Ridge Shaded Fuel Break

Submittal Date: 12/30/2015

Report Preparer: Luana R Dowling Phone #: 530-367-6159
Report Summary:

All ground work has been completed using allocated funds for the project. This includes mastication and
hand crew work for vegetation removal and chipping of removed products, CEQA documents, project
management and oversight of project, and grant administration. Meetings were conducted by the
Foresthill/lowa Hill FSC, prior to the start of the project with stakeholders and property owners. A post
project meeting was conducted to review outcomes of the project and to evaluate future approaches to
maintenance of the project.

Deliverables or Outcomes Achieved:

Approximately 25 acres received treatment via mastication and hand work, it is estimated that 75% of
the fuel loading has been reduced in the project area. The project was completed over a 60 day period
where weather provided ideal conditions for work to be performed. This project enabled a contiguous
application of the Pipeline | Shaded Fuel Break that was applied to adjacent Private Lands funded by a
grant from the California Firesafe Council Clearinghouse with BLM funds and the Pipeline Il Shaded Fuel
Break funded by a grant from PG&E.

Actual Costs and
Budgeted Costs:

MFP Project Actual Dollars
Dollars Spent

PROJECT BUDGET CATEGORIES In-Kind Dollars
Contractor- Vegetation removal and chipping
services

$32,500.00 $32,500.00
Environmental and Cultural Reports compliant
with CEQA

$11,500.00 $11,500.00
Project Management and Administrative

$4,000.00 $4,000.00

Expenses
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Property Owner expense, NRCS grant funds
and BLM grant funds

$72,000.00

GRAND TOTAL

$48,000.00

$48,000.00

$72,000.00

Capacity-Building Results and Collaboration and Cooperation with Stakeholders:

This project achievement was directly a result of the collaborative effort on multiple government

agencies and the private citizens and organizations of the community. This project is a continuation of
several strategically placed Shaded Fuel Breaks, more importantly its value to the community in fire
protection, watershed enhancement, and cultural preservation.

This project brought in another stakehelder element; the County of Placer through the Middle Fork
Project Fuel Reduction Management Funding Program. This now brings a collaboration of the following
agencies committed to these Shaded Fuel Breaks: Foresthill/lowa Hill Fire Safe Council, Cal Fire, Foresthill
Fire Protection District, USFS American River Ranger District, Bureau of Rectamation, Bureau of Land

Management, Pacific Gas and Electric, County of Placer and Placer County Water Agency.
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North West end of the project before

North West end of the project befare
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North West end of project during

North West end of project during
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ATTACHMENT 3

MFP Nexus area Fuel Reduction Management Funding program

Project Completion Report

Grantee Name: lowa Hill Community Club

Project title: Todd Valley Pond Shaded Fuel Break

Submittal Date: 12/30/2015

Report Preparer; Luana R Dowling Phone #: 530-367-6159
Report Summary:

Ali ground work has been completed using allocated funds for the project. This includes mastication and
hand crew work for vegetation removal and chipping of removed products, CEQA documents, project
management and oversight of project, and grant administration. Meetings were conducted by the
Foresthill/lowa Hill FSC, priar to the start of the project with stakeholders and property owners. A post
project meeting was conducted to review outcomes of the project and to evaluate future approaches to
maintenance of the project.

Deliverables or Outcomes Achieved:

Approximately 25 acres received treatment via mastication and hand work, it is estimated that 75% of
the fuel loading has been reduced in the project area. The project was completed over a 60 day period
where weather provided ideal conditions for work to be performed. This project enabled a contiguous
application of the Pipeline | Shaded Fuel Break that was applied to adjacent Private Lands funded by a
grant from the California Firesafe Council Clearinghouse with BLM funds and the Pipeline Il Shaded Fuel
Break funded by a grant from PG&E.

Actual Costs and
Budgeted Costs:

MFP Project Actual Dollars
Dollars Spent .
PROJECT BUDGET CATEGORIES In-Kind Dollars
Contractor- Vegetation removal and chipping
services
$33,000.00 $33,000.00

Environmental and Cultural Reports compliant
with CEQA

$8,300.00 $8,300.00
Project Management and Administrative

$6,700.00 $6700.00
Expenses
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Property Owner expense, NRCS grant funds
and BLM grant funds

$70,500.00

GRAND TOTAL $48,000.00

$48,000.00

$70,500.00

Capacity-Building Results and Collaberation and Cooperation with Stakeholders:

This project achievement was directly a result of the collaborative effort on multiple government

agencies and the private citizens and organizations of the community. This project is a continuation of
several strategically placed Shaded Fuel Breaks, more impaortantly its value to the community in fire

protection, watershed enhancement, and cultural preservation.

This project brought in another stakeholder element; the County of Placer through the Middle Fork
Project Fuel Reduction Management Funding Program. This now brings a collaboration of the following
agencies committed to these Shaded Fuel Breaks: Foresthill/lowa Hill Fire Safe Council, Cal Fire, Foresthill
Fire Protection District, USFS American River Ranger District, Bureau of Reclamation, Bureau of Land

Management, Pacific Gas and Electric, County of Placer and Placer County Water Agency.
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Trail to Todd valley Pond Before

Trail to Todd Valley Pond After
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Foresthill Rd at Todd Valley Rd Before

Foresthill Rd at Todd Valley Rd after
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Todd Valley Rd Before
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Todd Valley Rd After
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Foresthill Rd at Todd Valiey Pond Entrance before

Foresthill Rd at Todd Valley Pond Entrance after
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Todd Valley Pond area entrance before

Todd Valley Pond area entrance after




ATTACHMENT 4

MFP Nexus area Fuel Reduction Management Funding program
Project Completion Report

Grantee Name: City of Auburn Department of Public Safety

Project title: American River Canyon Shaded Fuel Break-Blackstone
Submittal Date: 1/29/2016

Report Preparer: John Ruffcorn Phone #: 530-823-4237 Ext. 201

Report Summary:

Ground work has been completed using allocated funds for the project. This

includes hand crew work for vegetation removal, tree cutting, chipping of

removed products, staff coordination, oversight of project, and grant
administration. Meetings were conducted prior to the start of the project with
stakeholders and the Greater Auburn Area Fires Safe Council. A post project
meeting will be conducted to review outcomes of the project and to evaluate
future approaches to maintenance of the project and the responsibility of all the
stakeholders, once the entire project is completed

Deliverables or Outcomes Achieved:

Approximately 7 acres has been identified and treatment has begun in some form
or another and significant fuel loading has been/will be reduced in the project
area. The project is ongoing, but the funding provided by the MFP has been spent.
This project enabled a contiguous application of the American River Canyon
Shaded Fuel Break that was applied to other public and private lands with various

sources of funding.

Actual Costs and Budgeted Costs:

PROJECT BUDGET CATEGORIES Mlg’ Project Actual Dollars In-Kind
ollars Spent Dollars
Contractor- Vegetation removal and
chipping i $4,950.00 $4,950.00
Administrative Expenses $450.00 $450.00
$100.000 $1,000.00
GRAND TOTAL $4,950.00 $106,400.00 $6,400.00
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Capacity-Building Results and Collaboration and Cooperation with Stakeholders:
This project achievernent was directly a result of the collaborative effort on
multiple government agencies and the private citizens and organizations of the
community. The American River Canyon Shaded Fuel Break is a well-known
“item” and more importantly its value to the community in fire protection,
watershed enhancement, cultural preservation, and recreational enhancement.
This project continues to provide support to the following agencies and assists our
collaboration in our efforts to the American River Canyon Shaded Fuel Break:
Auburn Fire, Cal Fire, State Parks, Bureau of Reclamation, the Greater Auburn
Area Fire Safe Council, Sierra Nevada Conservancy, County of Placer and Placer
County Water Agency.

Overview of Treated Lands

The private lands as identified above were treated during this project
Public Lands have been treated as Prop 84 project

394



Blackstone Project 2015
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Blackstone Project 2015
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Blackstone Pictures
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ATTACHMENT 5

MFP Nexus area Fuel Reduction Management Funding program
Project Completion Report

Grantee Name: City of Auburn Department of Public Safety

Project title: American River Canyon Shaded Fuel Break-Olive
Orchard/Aeolia

Submittal Date: 1/29/2016

Report Preparer: John Ruffcorn Phone #: 530-823-4237 Ext. 201

Report Summary:

Ground work has been completed using allocated funds for the project. This

inctudes hand crew work for vegetation removal, tree cutting, chipping of

removed products, staff coordination, oversight of project, and grant
administration. Meetings were conducted prior to the start of the project with
stakeholders and the Greater Auburn Area Fires Safe Council. A post project
meeting will be conducted to review outcomes of the project and to evaluate
future approaches to maintenance of the project and the responsibility of all the
stakeholders, once the entire project is completed. A byproduct of this
collaboration was that the Olive Orchard area has now been designated as a Fire

Wise Community

Deliverables or Outcomes Achieved:

Approximately 10 acres has been identified and treatment has begun in some form
or another and significant fuel loading has been/will be reduced in the project
area. The project is ongoing, but the funding provided by the MFP has been spent.
This project enabled a contiguous application of the American River Canyon
Shaded Fuel Break that was applied to other public and private lands with various

sources of funding.

Actual Costs and Budgeted Costs:

PROJECT BUDGET CATEGORIES MFP Project Actual Dollars In-Kind
Dollars Spent Dollars
antr'actor- Yegetation removal and $30,750.00 $30,750.00
chipping services
Administrative Expenses $500.00 $500.00
$130,665.00 $1,000.00
GRAND TOTAL $30,750.00 $162,915.00 $1,500.00
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Capacity-Building Results and Collaboration and Ceoperation with Stakeholders:
This project achievement was directly a result of the collaborative effort on
multiple government agencies and the private citizens and organizations of the
community. The American River Canyon Shaded Fuel Break is a weli-known
“item” and more importantly its value to the community in fire protection,
watershed enhancement, cultural preservation, and recreational enhancement.
This project continues to provide support to the following agencies and assists our
collaboration in our efforts to the American River Canyon Shaded Fuel Break:
Auburn Fire, Cal Fire, State Parks, Bureau of Reclamation, the Greater Auburn
Area Fire Safe Council, Sierra Nevada Conservancy, County of Placer and Placer
County Water Agency.

Overview of Treated Lands

The private lands as identified above were treated during this project
Public Lands have been treated as Prop 84 project
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Olive Orchard/Aeolia Project 2015
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Olive Orchard/Aeolia Project 2015
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Olive Orchard/Aeolia Pictures
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ATTACHMENT 6
2014 Technology Assessment Program
Grant Report

Foresthill Biomass Utilization Feasibility Study

May 2015

Prepared for:
Placer County Air Pollution Control District

AIR POLLUTION CONTROL DISTRICT

Prepared by:
Technical Feasibility Assessment Team led by the Placer County Resource Conservation District
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Technical Feasibility Assessment Team

Phoenix Energy: Greg Stang! and Matt Cook

TSS Consultants: Fred Tornatore

Consultant: Steve Eubanks

Placer County Water Agency: Andy Fecko, Ryan Cline and Darin Reintjes
Placer County Planning Services Division: Brett Storey and Gerry Haas
Ptacer County Air Pollution Control District: Bruce Springsteen

Placer County Resource Conservation District: Elisa Noble

The team would like to thank the following individuals and groups for information supporting

this grant report:

Tony Rodarte, American River Ranger District, Tahoe National Forest; Pat Farrell, Dana Walsh
and Pat Trimble, Eldorado National Forest; Jerry Martinez and Brian Mulhollen, Bureau of Land
Management; Robert Galliano and Larry Gonzales of Mason, Bruce and Girard; Mike Ryan,
Landowner; Luana Dowling, Foresthill/lowa Hill Fire Safe Council and Placer County Fire Safe
Alliance; Joshua Huntsinger, Placer County Agriculture Department; Rand Smith, PG&E; Robert
Suter, Consulting Forester, American River Conservancy; Mark Brown, Tahoe National Forest;
Tad Mason, T5S Consultants; Hank White, General Manager, Foresthill PUD; Tamara West,
Board President, Foresthill PUD; and Julie Griffith-Flatter and Bob Kingman, Sierra Nevada

Conservancy.

Special thanks to the Foresthill Bioenergy Steering Committee:
Duane Frink, Chair
Chase Dowling, Vice Chair
Sue Anderson
Neil Cochran
Robin Guthrie
Tyler Harkness
Robyn Husmann
Keith Light
Laura Nelson
Scott Nelson
Michelle Roper
Sherry Wicks

408



Table of Contents

1.0 EXECUTIVE SUMIMIAIY ottt e eiecare e e s v et re1 st e b an b ab s ar e e s s et bbb s e n g es s ene e it s baate s ranrnrees 4
2.0 ASSESSMENT AP PIOBCN i et bt et e s et e b e b s 6
3.0 FeasiDIlity ASSESSIMEBNT. ..o oottt et v ettt st v b st et e et et e sreerb et st rnere e 7
3.1 Biomass Feedstock ASSESSIMEBNT ... it s e st r i e s es e e een 7
INEMOAUCHION ..ottt et et e se bbb b es e b e en et e esatnebs senere et st msasrnere 7

Biomass FeedstoCk SUPPIY AT€a.......ccci et se et et st s s s 7

Feedstock SUPPIY EStIMates.... . ettt ete s b e eessaneanen s s 9

Description of Feedstock Supply by Source Category.....oouivvecvceniiinnine v 9

ENergy Facility SiZe.......ccoiriii e e ettt en s i5

Feedstock Processing and Transportation ... ..o v i cvsssninecesnens 15

3.2 Facitity Capability RaNEe.. ..o et e e 16

3.3 Energy Sales POLENTIAl. ...t v sre e sr er bbb e s seeses sr v st er e 17

3.4 TechnOlogy PreferenCe. . ettt e bbb st e et e ebr s 19
Alternative TeChNOIOZY SYSTEMS........covrior et ate s s eer e en sennen e 21

BIoChar Production. .. ettt e e bbb a0 st s aais 21

Direct COMBUSTION SYSEEIMS..oiiiiiirieecieect it se s s s s ev s s 21

Thermal Production Only.........coiiiice et e 28

3.5 LoCation OPLIONS. ..ot st ce s e sanann e e e e et e s B D
Project Siting NEBOS... ... st e s e et e s 25

SIEE R BVIEW ittt sttt ete e se e e sre e seeabbeete s s e s s ste e e tea st nhe e e e nnpes eheeres 27

Preferred Site for Biomass to Energy Facility.......ccooovie v s e 29

Siting a Thermal Biomass Unit in the Foresthill Area.......ccccovvi i e, 30

3.6 Environmental ConSIAerations.....c.cc.oi et ces s e e s r e 30

3.7 Air Emissions Permitling... ..ot e et see e e aer s s v s e ea et re s 33

3.8 Gasification Technology INTegration ... e s 33

3.9 TranSMISSION FACIOIS oottt et et e s s e ete e st e e e s ee b e b 00 nhs nEs ena ane e s 35

3.10  Financial Pro FOMM@.....cii et e nner s e sbs s rasse sinnr s cns snssns e 37

4.0 Community Involvement and Feedback................coooiiiieini e 43
5.0 Results, Recommendations and NexXt StEPS.....ci it v svree et e srr b e e e s e sasaseenes 44
5.1 Sustainable Feedstock for the Life of a Facility.......c.cccc i 84

5.2 Range of Energy Options and TeChNOoIOgY.......ccceeeivrir i et e 45

5.3 LOCREION OPTIONS. oot e it e e e e e e s e et st sre e e nenaas 45

5.4 Environmental CoNSIerationsS... ..o vcirvecee st s er s e e s s e sesse e 46

5.5 Financial Considerations..........ccccimmvninio it e sevsinnren s e cessnans e 40

3

409



1.0 Executive Summary

This report describes a preliminary feasibility assessment for a biomass energy facility in the Foresthill,
California area. The assessment covered the important elements of feasibiflity including long-term
sustainable biomass feedstock availability, suitable technology to utilize the available biomass feedstock,
possible facility locations, environmental considerations, and basic economics.

This report includes the following results:

e Analysis indicates that approximately 20,640 Bone Dry Tons (BDT) of biomass feedstock is
availabie annually on a long-term sustainable basis. Of this total, 16,590 BDT are from sources
that are from public and private lands where budgets for projects producing the biomass are
relatively reliable. The remaining projected biomass is frem other sources where budgets for
projects producing biomass are less certain. The amount of biomass feedstock available on a
sustainable basis is estimated to be sufficient for a 1 to 2 megawatt energy facility.

s The assessment included comparisons of the most common biomass to energy technologies -
direct combustion systems that produce steam to power a turbine generator, and gasification
systems that produce synthetic gas to power an internal combustion engine that in-turn powers
a generator. Also considered was the option for systems that produce only heat. The technology
assessment included factors such as sensitivity to temperature and humidity, water
consumption requirements, feedstock consumption/efficiency, air emissions, and labor costs,
Also considered was the ability for gasification facifities to produce biochar, a byproduct that can
be used for soii nutrient enhancement or water filtration, and may provide an important
potential economic benefit. Overall, gasification technology was found to offer the best
economic feasibility.

e Several potential locations were analyzed based on criteria including existing zoning, proximity
to sensitive receptors, proximity to the existing electrical grid, access for truck traffic, and size of
the site. Based on the screening criteria, the most feasible location was determined to be a site
just east of central Foresthill and south of Foresthill Road (Figure 7, page 29). The site is only a
representation of potential locations for a facility.

e While no formal environmental analysis was completed for this study, the technical team
discussed environmental factors such as potential traffic, air emissions, noise from facility
operation, and impacts to biclogical and cultural resources. The discussion was based upon the
experience of the team. Included was identification of the various permits that would be
necessary if a facility is proposed. Based on experience from other biomass energy projects, the
assessment determined that most or all potential impacts for a facility in the Foresthill area can
be reduced to less than significant fevels through incorporation of mitigation measures and
sound project design.

410



s Assessment of economic feasibility for a biomass energy facility considered factors such as likely
price of electricity, ability to contract for biochar at the price and quantity necessary, and the
ability to acquire biomass feedstock at the price and quantity necessary. Overali, the economic
assessment showed that a biomass facility of the size estimated to be possible for the available

supply of biomass feedstock would have marginal economic feasibility. There is potential for

using biomass only for heat, particularly in the industrial-zoned west end of Foresthill or if a

future industrial park is developed, but this option requires further analysis.

Overall, the feasibility assessment showed that a biomass energy facility in Foresthill is potentially
feasible, but marginal economically. This indicates that further analysis is warranted before any firm

project proposal can be developed.

Based on the Proposed Decisions {dated August 14", 2015), which is subject to further modification and

approval by the California Public Utilities Commission, we believe the following items will be required to

enter a project into the 5SB1122 Queue:

Cost Estimate time in
Major Tasks to enter the SB1122 Queue Low High business days Note:
PPR Form ¢] 0 nfa
Non-refundable application fee: 4,000 4,000 n/a S2*KW
based on Phoenix Energy actual costs incurred,
thought PGE now states that $10.8K is the expected
Completed System Impact Study 15,800 50,000 80 value
Electrical one-line diagram 5,000 10,000 10 Needed for SIS application
Geographic Information System file of the project boundry 0 1,000 n/a
Site control documentation 0 0 n/a Needed for SIS application
Site plan drawings 5,000 10,000 10 Needed for SIS application
RPS Elligibillity pre-certificate 0 5,000 20-40 Application with CA Energy Commission
Such other information as requested by 10U unknown| unknown unknown

$ 29800 $ 80,000 9Cbusiness days
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2.0 Assessment Approach

A team of agencies and individuals experienced in completing biomass to energy feasibility plans, as well
as in the development and implementation of operating facilities in California, was assembled te explore
the feasibility of establishing a biomass energy facility in the Foresthilt area. The team analyzed multiple
essential issues and synthesized the results into a reliable overview of results and recommendations in a
six month period. This approach was intended to be an initial feasibility assessment to ensure that a
biomass to energy facility would be viable for this region. Further, more detailed, analyses would need
to be performed to determine the specific size and technology that would be economically feasible and
sustainable for the Foresthill area.

The study assessed multiple facets, including the potential for sustainable biomass feedstock, facility
location, technology, logistics, initial economics, and community support. Specific capabilities for
technology integration, transmission potential, energy sales, environmental considerations and
economic options are detailed in this final report. Recommendations and possible next steps are also
included.

A budget of $30,000 from a Placer County Air Pollution Control District (PCAPCD) Technoiogy
Assessment Program (TAP) grant was managed by the Placer RCD for the consuitant team’s tasks.
Additional in-kind funding for personnel {valued at $30,000) was provided from local agencies to provide
experience in biomass energy operation, and to ensure conformance with applicable regulations.
Finally, a grant amount of 57,460 was provided from Middle Fork Project Fuel Management Program
funds (@ combination of Placer County and the Placer County Water Agency) to facilitate community
involvement.

The full grant proposal entitled “"PCAPCD Technology Assessment Program Grant Proposal — Foresthiil
Biomass Utilization Feasibility Study” can found at www.placercountyrcd.org.

In addition, the information and analyses from this project were utilized by the Placer Resource
Conservation District (Placer RCD) to inform a complementary study titled, “Value-Added Forest
Material and Uses for an Integrated Product Yard in the Foresthill Area” (Value-Added Product Yard
Study). This study, funded with $10,000 from the Sierra Nevada Conservancy, provided information on
how feedstock that is not suitable for conventional lumber products might be used for other products
besides energy in an economically, socially, and environmentally acceptable program.
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3.0 Feasibility Assessment

3.1 Biomass Feedstock Assessment

Introduction

Biomass included in this analysis is woody biomass that is produced by a variety of hazard reduction and
forest management projects. There is alse the possibility of some biomass from orchard maintenance in
the area west of Auburn, though the amount would be mincr. For all sources, the woody biomass,
commonly referred to as “excess biomass,” consists of limbs, tops, brush, stems of small trees, and
larger logs that are defective. None of this excess biomass is suitable for lumber, but some might have
utility for miscellaneous products like posts, poles and compost.

Specifically, the woody biomass analyzed is generated from the following categories of projects:

s Forest Management: These are projects in forestiand that may include a goal of hazard
reduction but are intended to meet certain forest management goals such as increasing growth,
short and long-term economic return, wildlife habitat maintenance and improvement, and
protection of watershed values. Specifically, this category includes commercial thinning, mature
forest harvest—both even age and partial cutting—and pre-commercial thinning® (PCT) of forest
plantations. Trees larger than about 10” in diameter in this category generally have economic
value for lumber and other products, while smaller trees do not.

» Hazard Reduction: These are projects in forestland, brush land and oak woodlands with the
primary goal of reducing fuels and associated fire hazard. This category includes both large and
small ownerships, some of which are located in and around communities. Some hazard
reduction projects may include removal of trees larger than 107 in diameter that have economic
value for lumber and other products, but that is not a primary objective.

e Power Line Maintenance: Power line maintenance involves removal of brush and trees that
encroach on power line rights of way or power lines.

s Orchard Maintenance/Replacement: This category consists of annual orchard pruning material,
and whole trees that are removed when they reach maturity and must be replaced.

Biomass Feedstock Supply Area

Feedstock analyses for biomass feasibility assessments usually consider an approximate circular area
with the center at the proposed facility location and a radius that is 30 to 40 miles, since that distance is
generally considered to be an economically feasible haul distance. However, distance from a potential
energy facility is not always the best measure because travel times vary greatly depending on the
availability and quality of road access. This is particularly true for a facility in the Foresthill area hecause

! pre-commercial thinning involves cutting excess trees in areas that are over-stocked. This applies to areas where
trees are less than 10 inches in diameter and have no commercial vaiue for lumber products.
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travel is constrained by lack of road access to the south and north, and also due to slow travel along the
Mosguito Ridge Road to the east.

Woest of French Meadows, there is no access to areas south of the Middle Fork American River that
would normally be weli within the feedstock supply area. Truck travel time from French Meadows to
Foresthill is about one hour, so some land beyond French Meadows to the east and south is considered
to be economically accessible. lowa Hill and the lowa Hill Road generally define the northern boundary
of the area directly accessible from Foresthill. The feasible haul distance from the west goes well beyond
Auburn because of the good access provided by Interstate 80. Some areas west of I-80 between Gold
Run and Auburn are also feasible for haul to Foresthill via Foresthill Road. The area between Lincoln and
Auburn generally has good accessibility, but much of the area is closer to the Rio Bravo energy facility in
Rocklin along highway 65.2

An approximate feedstock supply area is shown in Figure 1. In this map, supply areas of 30 miles and 90
minutes from Foresthill are shown in blue, supply areas of 10 miles and 55 minutes from the junction of
highway 1-80 and Foresthill Road are shown in red and supply areas of 8 miles and 25 minutes from
French Meadows dam are shown in green. As discussed above, the portions of supply areas south of the
Middle Fork American River can be ignored, with the exception of the areas shown in green. The
separate French Meadows mapping is shown because travel time to that location from Foresthill by
trucks is approximately one hour. In general, the travel time mapping is more pertinent than the
distance mapping, but it is important to note that the travel time mapping is based on cars or light
vehicles and not trucks —particularly ioaded trucks— so feasible travel distances may be somewhat less
than shown.

Figur
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2 per information from Tad Mason of TSS Consultants, Rio Bravo’s current energy price amendment terms out in
2016 and may not be renewed, and their master contract with PG&E terms out in 2020. If Ric Bravo shuts down,
this area could provide feedstock to Foresthill.
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Feedstock Supply Estimates

Calculations of available feedstock were made based on information about projected program levels on
various ownerships within the feedstock supply area. Program levels were obtained for both public and
private land where forest management projects are occurring or where projects will focus primarily on
hazard reduction. Available biomass feedstock estimates include assessment of the general probability
that the feedstock amounts can be relied upon as a stable supply. The probability is related to how
projects that will supply the biomass are funded, and whether or not that funding is reasonably assured.

In the case of projects on national forest land (managed by the U.S. Forest Service), long-term project
levels are assumed to be stable at current projected levels. For Bureau of Land Management land,
funding has been inconsistent due to lack of general funding. That inconsistency is projected to
continue. Projects on private industrial forestland have been fairly stable and discussions with major
landowners/managers indicate a continuation of current levels of treatments. On private nonindustrial
lands, projects are primarily focused on hazard reduction, and are generaily dependent on grants. While
grant funding is currently available, it cannot be fully relied upon as a long-term, stable funding source.
These projects on private nonindustrial forestland are important and valuable, but they do not produce
the volume of biomass that is generated by private and public forestland management

In addition to feedstock supply probability, access to feedstock by chip trucks must also be considered.
Not all roads to harvest unit landings will accommodate normal chip trucks, which have a long trailer
wheelbase and are not as maneuverable as logging trucks that carry their trailers piggyback into landing
areas. For lands within 10 miles of Foresthill, it is assumed that smaller trucks would be economically
feasible to use on secondary and tertiary roads that would not accommodate normal chip trucks. To
account for the lesser accessibility, a factor of 90% is applied to biomass from national forest lands and
other lands within 10 miles of Foresthill and a factor of 80% is applied to other biomass. On Mosquito
Ridge Road, a major artery that connects Foresthill to French Meadows and beyond, pilot vehicles are
required to accompany chip trucks on the winding sections of the road to ensure safety for other
vehicles, Use of pilot vehicles can increase costs for some projects, and that may result in shorter

economical haul distance for chips.
Description of Feedstock Supply by Source Category

Table 1 below summarizes the approximate woody biomass feedstock available from each of the
sources that are subsequently discussed below.
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Table 1. Approximate Woody Biomass Feedstock Availability
{Feedstock that is dependent on grant funding is shown in blue)

Land Ownership Category Biomass Available/Yr.—Gross Biomass Technically Available/Yr.
USFS American River RD 7,000 BDT 6,300 BDT
USFS Georgetown RD 1,000 BDT? 800 BDT*
BLM Mother Load Field Office 700 BDT 630 BDT
Private Forestlands

Ryan Family 1,600 8DT 1,440 BDT

AT&T Pension Fund 6,800 BDT 5,440 BDT

American River Conservancy 1,600 BDT 1,280 BDT
Other Private Lands

General Projects 4,5G0 BDT 4,050 BDT

Middie Fork Funding 1,500 BDT 1,350 BDT
PG&E Power Line Maintenance 150 BDT 150 BDT
Agriculture/Crchard Minor, Not Included
TOTAL 24,850 BOT 21,440 BDT

U.S. Forest Service, American River Ranger District, Tahoe National Forest. The American River Ranger
District (ARRD) of the Tahoe National Forest (TNF) prepares a planning document each year that shows
several years of timber sale and vegetation management projects. The current planning document
indicates an average annual program of timber sales of approximately 5.8 million board feet {MMBF).

These timber sales will generally consist of thinning forest stands to reduce wildfire hazard. Such
thinning involves cutting trees, approximately 60 percent of which are small size (10" to 16” diameter)
and 40 percent of which are medium size (18" to 29,9 diameter). In order to reduce the amount of
potential hazardous fuel in the timber sale areas, most projects require whole tree yarding which
involves pulling cut trees to a central area called a “landing” where the limbs and tops are removed and
put in piles. In some cases, trees smaller than 10” and non-merchantable logs not needed for wildlife
habitat are also pulied to the landings and placed in the piles. The piled material has no commercial
value for wood products and, absent a market for biomass, is usually open-burned. No PCT is separately
planned, but is completed within areas where projects are carried out.* It is estimated that forest
management projects on the ARRD will produce an average of 1200 BDT of biomass for every 1.0 million
board feet (MMBF) of estimated forest management project output. This estimated amount accounts

* These amounts are a rough estimate of biomass volume from two projects for which initial estimated volume has
been impacted by the 2014 King Fire—final volume has not been determined. And the volumes will be created
only for 4-5 years starting in 2015.

4 ARRD information from Tony Rodarte, ARRD Vegetation Management Officer
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for the larger amount of excess biomass produced from small tree harvest and from concurrent PCT
within harvest units.®> Figure 2 is a map of the ARRD five year plan for projects within this area.

Flgure 2. TNF ARRD Flve Year P!annmg Map
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U.S. Forest Service, Georgetown Ranger District, Eldorado_National Forest. The Georgetown Ranger
District {GRD) of the Eldoradc National Farest (EDF) was heavily impacted by the King Fire in 2014. Other
than two existing projects just to the east of the King Fire area that were not fully impacted by the fire
and may proceed, there is little likelihood of forest management projects tributary to Mosquito Ridge
Road for the foreseeable future. The two existing projects may produce as much as 12 MMBF of wood
products and about 10,800 BDT® of biomass in the next few years, and would decline to zero after that.
These projects will also involve whole tree yarding and piling at landings, followed by burning of the
piles if no market exists for biomass.” There may also be some future PCT projects in the areas impacted
by the Star and King Fires but the acreage and biomass are not currently predictable.

Bureay of Land Management, Mother Lode Field Office. The Bureau of Land Management {BLM)
manages several thousand acres within the feedstock supply area. However, much of the land is steep
and inaccessible, and is comprised of brush and/or cak woodlands. Approximately 2,000 acres are

5 Conversion estimate from Tad Mason, TSS Consultants
5 Conversion estimate, 900 BDT/MMBF from Tad Mason, TSS Consultants
7 GRD information from Pat Ferrell, Timber Management Officer, and Dana Walsh, North Zone Silviculturist
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accessible to roads and of that acreage, about 1,500 acres is suitable for commercial thinning. About 500
acres has completed environmental documentation but implementation of a project is awaiting
available funding. This project would involve thinning trees less than 8" in diameter followed by
mastication of the cut trees and brush and some hand piling and burning. There currently is no
projected funding for future projects, though the potential exists. If a market existed within economic
haul distance of BLM prejects, mastication might be replaced with biomass removal and utilization.
Overall, it is estimated that about 100 acres of management will occur on BLM land annually in the
Foresthill area, producing about 7 BDT per acre. ©

Private Forestlands. This category includes forestlands that are or can be managed with projects that
have an emphasis on forest products or hazard reduction, and that generate excess biomass. Included
are lands owned by the Ryan family, and lands that are owned by the ATET Pension Fund and managed
by Mason, Bruce and Girard on behalf of Forest investment Associates.

The Ryan family lands, a total of approximately 3,000 acres, are located around Foresthill and currently
are being managed primarily with hazard reduction projects with no attempt to produce commercial
products. About 200 to 300 acres of treatments are completed each year by mastication {grinding) of
brush and smaller trees and removing lower limbs of remaining trees, followed by bulldozer piling and
burning of the piles. Much of this treatment is being completed with the objective of hazard reduction
and/or providing wildfire protection for the town of Foresthill. It is estimated that an average of 8 BDT
of biomass per acre will be generated by these treatments, °

AT&T Pension Fund lands, currently managed by Mason, Bruce and Girard (MBG) on behalf of Forest
Investment Associates, total approximately 40,000 acres (see Figure 3). About 10,000 acres of this
ownership are in escrow for sale to the American River Conservancy. The sale is projected for
completion during 2015. Details for management of the 10,000 acres are discussed below. About half of
the remaining 30,000 acres are considered to be within an economically feasible biomass haul
distance/time of 1.5 hours. These lands are being managed for long-term production of forest products
and for reduction of wildfire hazard. Current plans are to harvest mature stands with even-aged
management, primarily clearcutting. General plans call for about 400 acres of harvest each year. MBG
estimates that harvesting timber stands produces about 6 BDT of biomass per acre. About 300 acres of
PCT and about 100 acres of standalone biomass treatment are also projected each year, with each
treatment producing about 15 BDT of biomass per acre. 1°

8 BLM information from Jerry Martinez and Brian Muflhollen; biomass amount based on similar biomass treatment
estimate from Robert Galliano for MBG-managed lands

? information and estimate based on discussion with owner, Mike Ryan

18 per information from Rebert Galliano and Larry Gonzales of MBG, clearcuts produce an average of about 1/3 to
1/2 load of biomass per acre, and other treatments produce an average of about 1 load of biomass per acre.

12
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Figure 3. AT&T Pension Fund Lands Managed by Mason, Bruce and Girard
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Lands being sold to the American River Conservancy total about 10,000 acres and are located east,
northeast and north of the French Meadows reservoir (see Figure 4). ! No management is currently
occurring on these lands, but it is anticipated that projects totaling about 200 acres per year will begin in
2016, with an emphasis on partial cutting to reduce wildfire hazard. This would include some
commercial products and associated excess biomass, plus biomass from forest stands where no
commercial products exist.’? it is estimated that an average of 8 BDT of biomass per acre will be
produced on these lands. These lands are at the ocuter limit of an economically feasible commercial haul
for biomass, but a biomass market would provide some incentive for utilization of the biomass in lieu of

burning.

1 Sactions shown in brown and satmon colors and located in the upper right of Figure 4

12 per discussians with Robert Suter, consulting forester who is involved in the pending sale of the property
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Figure 4. Land Being Sold to the American River Conservancy
(Sections Shown in Yellow)
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Other Private Lands. These are lands that vary in ownership size and are not focused on regular

management. Most are not well suited for commercial forest management and projects are mostly for
reducing hazard on a specific ownership or in a general overall area. Most projects are either partially or
fully funded with grant monies, and are coordinated by the Foresthill/lowa Hill Fire Safe Council in
concert with the Placer County Fire Safe Alliance. These projects implement shaded fuel break
standards—cutting and/or mastication of brush and small trees, pruning of some trees, and creating 20-
foot spacing for leave trees. No burning is done. The amount of area treated annually varies but based
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on historically available funding and professional judgment, it is projected that an average of 400 acres
per year - 100 acres of which will be funded by the Placer County Water Agency Middle Fork Project -
will occur in the future, producing an average of approximately 15 BDT of biomass per acre. 12

PG&E Power Line Maintenance. PG&E power line maintenance is done by contractors that cut and chip
encroaching brush and trees. Currently, chipping contractors give the chips to interested private parties.
Maintenance is ongoing on a regular basis and, for power lines from Auburn up to the Foresthill area,
creates an average of about 1,000 cubic yards of biomass per year. 1* This equates to about 10 to 12 chip
truck loads and, at 15 BDT per load, this then equates to about 150 to 180 BDT per year. Biomass from
power line maintenance beyond Auburn is unlikely to be economically feasible to haul to Foresthill in

the smaller trucks used by maintenance crews.

Agriculture/QOrchard Biomass. Placer County contains about 1,300 acres of orchards. The largest
category, walnuts, comprises about 850 acres and is the most likely source of biomass—from annual
pruning and periodic replacement.’> Other orchards may produce some pruning and replacement
biomass, but the amount is minor. Orchards in Placer County are more concentrated in the western part
of the county where biomass is much more likely to go to the Rocklin-based Rio Bravo energy facility,
but some, located in the foothills near Auburn, may be a minor source of biomass.

Energy Facility Size

Gasification energy facilities require approximately 1 BDT of biomass per megawatt (MW) hour of
output, or 24 BDT per day and 8,000 BDT per year for a 1 MW installed capacity facility. However, to
allow for fluctuations or changes in supply availability, investors and banks generally like to see
availability of at least two times the biomass feedstock needed for actual operation - commonly referred
to as a 2:1 “cover ratio” —that basically serves as a “safety factor” to ensure their funding is reasonably
protected.’® Therefore, the 21,440 BDT of biomass that is estimated to be available annually would be
sufficient for a 1.3 to 1.5 MW gasification facility.

Feedstock Processing and Transportation

The processing (chipping or grinding) of excess biomass and transportation of the chips or grindings to
an energy facility represents a large cost center that often makes energy production infeasible, and is
the main factor driving land managers to burn excess biomass in lieu of utilizing it. Due to this situation,
the number of companies doing the processing and transporting has declined. There is, however, one
new company headquartered in the Foresthill area that is pfanning to start operations in 2015. This
company will do both grinding and transporting of feedstock. Having Foresthill as headquarters may

13 per information from Luana Dowling, Fire Safe Council and Placer County Fire Safe Alliance; biomass amount
based on biomass treatment estimate from Robert Galliano for similar treatments on MBG-managed lands

# |nformation from Rand Smith, PG&E Vegetation Management Supervisor

15 information from Placer County Crop Report and correspondence with Joshua Huntsinger of Placer County
Agriculture Department

16 per information from TSS Consultants
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provide this company with a competitive advantage for providing feedstock to a facility in Foresthill
because trucks and drivers would not have to return to another location after the workday is over.

3.2 Facility Capability Range

While gasifiers have a broader capability range, which is the realistic limiting factor in scale, the most
important choice for a gasification system is the type of standard internai combustion engine utilized to
power the generator. Based on costs per kilowatt (KW} installed and Phoenix Energy’s operating
experience, building blocks of the following gross power ratings on syngas are the most appropriate
sizes: 1172KW, 912KW, and 540KW for General Electric (GE), and 1612, J420 and Cat 3516G for
Caterpillar. All of these models have individual considerations that must be weighed carefully based on a
project’s goals. Parts availability and cost, availability of local technicians, and project performance
requirements must all form part of a decision matrix. For instance, the CAT 3516 has lower electrical
efficiency but rejects (wastes) more heat as a result. If there is a value use for on-site heat, this may be
an advantage, which would be factored into a final decision. Some vendors such as GE offer
performance guarantees based on use of syngas, while others such as Cummins have yet to do so.
While this is a very involved selection process, it is most important to size the gasifier for the engine, not

vice versa.

Table 2 below is a very brief example based on Phoenix Energy’s operating experience, and is not
intended to be an exhaustive list. Other engine vendors, such as Generac, Waukesha, Cummins, Volvo,
GM, and Guascor may aiso be used. Furthermore, technology and commercial terms changes rapidiy.
The project should consider all options carefully should it move forward.

There is a parasitic energy load - electricity used for pumps, motors and electronics used to operate the
plant - on site of between 10 and 15 percent.

Table 2. Estimated Power Output of Engines

VENDOR MODEL GROSS POWER OUTPUT ESTIMATED NET
—lr ON SYNGAS POWER QUTPUT
GE Jel2 1,172 KW 1,000 KW
GE 1420 970 KW 825 KW
FZATERPILLAR 3516G 580 KW 493 KW
[ CUMMINS GTA1710 250 KW 212 KW

Since there are reasonable economies of labor an project size - e.g., there is little operating labor cost
difference between operating a 1 MW versus a 2 MW plant - it takes the same amount of time to do
most maintenance items on two J420 engines as it does two J612 engines. However, gasification does
not scale particularly well. While there is insufficient operating performance history for large-scale
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biomass gasifiers, it is Phoenix Energy’s opinion that there are better non-gasification technology
options that should be considered for facilities larger than 3 to 5 MW,

Finally, no consideration would be complete without including the commercial terms of the
recommended contract, which encourage modular systems due to production and system availability

guarantees.

Taking all of these factors into consideration, the optimal facility operational size should be based on the
largest suitable engine that could be used in series to move towards the 3 MW [imitation of the 581122
program. The size limit would be imposed by sustainable feedstock availability.

3.3 Energy Sales Potential

Study team members from Placer County, Placer County Water Agency, and Phoenix Energy investigated
three potential avenues for electricity sales for a Foresthill bioenergy facility. While there are many ways
to sell electric power, the three below offer the clearest path to market, and are likely to provide the
highest return with the least contract risk:

1} Renewable Market Adjusting Tariff (ReMAT) {aka “feed-in-tariff”)

2} Senate Bill {SB)1122 - Bioenergy Feed-in-Tariff (Bioenergy FIT)

3} Open market sale - Public Utility Regulatory Policies Act {PURPA) or California ndependent
System Operator (CAISO) through PCWA

It is important to understand the differences between the ReMAT program and the SB1122 program.
SB1122, passed in 2012, introduced a variant of ReMAT with a sector focus on bioenergy. Forest-
sourced biomass power was given an even greater direct carve-out for higher electricity prices from the
three major investor-owned utilities: Pacific Gas & Electric, Southern California Edison, and San Diego
Gas & Electric. PG&E would be the purchasing utility for the Foresthili area.

The contract terms for ReMAT and SB1122 are expected to be essentially identical. In the eighth round
of ReMAT, the current pricing for base load projects was 8.9¢ per kilowatt hour (KWh). The auction start
price for the first round of SB1122, (anticipated in the second gquarter of 2015) is just under 12.8¢ KWh.
Since the contract terms are largely similar and only SB1122 has a carve-out that will favor forest-
sourced biomass, the ReMAT process is not recommended for a Foresthill facility unless there is some
interruption in the SB1122 program.

Consideration was also given to having a Foresthill facility sel}l power into the open {CAISO) or PURPA
markets, and having such sale administered as part of the Middle Fork Project (MFP) Finance Authority
future open-market operations. This option would have the advantage of eliminating most of the
adverse contract provisions in the investor-owned utility (I0U) contracts; however, power purchase
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agreements and an interconnection must still be negotiated. This option would alsc benefit considerably
from being included in the management of an existing operation, which would reduce some
administration costs and increase overall reliability by inclusion into a large pool of power currently
generated by the MFP hydroelectric project that is owned and operated by the Placer County Water
Agency. However, selling power as part of the MFP future operation would not benefit from the higher
proposed pricing under the SB1122 program. The current daily average spot price for electricity is 3 to
4¢/KWh for all resources transacting through the CAISO marketplace. In addition, a bilateral contract to
assign the renewable energy credit to an entity that is required to procure a specific percentage of their
portfolio from renewable sources might yield an additional 3 to 4¢/KWh. With current natural gas
pricing and the abundance of inexpensive supplies, this pricing paradigm is expected to be stable for the
foreseeable future.

After considering the three possible energy sales avenues for a Foresthill facility, the study team
members recommend the current Bioenergy Feed-in-Tariff {FIT) under SB1122. This program directed
the California Public Utilities Commission (CPUC) to create a Bioenergy FIT, whereby 50 MW of power
sourced from sustainable forestry practices!’ must be acquired under more favorable electricity prices.
Projects must be 3 MW or less to participate. The CPUC Final Decision on the program itself was issued
December 26, 2014, and the utilities were directed to issue Bicenergy FITs within 45 days. On February
2, 2015, the CPUC issued a decision to end the comment period on March 6, 2015. It was anticipated
the CPUC would issue a final approval of the Bioenergy FIT program and a subsequent “one-month
before the first auction will occur” notice on or about -April 19, 2015. Per the approved CPUC Final
Decision, the first offer price will take place at 12.772¢/KWh. A total of 6 MW will be placed for auction
at that price in the forestry category during each PG&E auction. Depending on the number of bidders
and .the acceptance of any bids, prices will adjust. In the forest biomass sector, this adjustment is
expected to be upward. Auctions will be held every two months,

Assuming a straight upward trajectory, it would take eight months from the Bioenergy FIT auction start
date before the price reaches the target for a potential Foresthill bioenergy facility financial model as
presented and discussed below. Table 3 below shows the expected auction price change over the eight
months. In practice, if generators in the queue accept less than 20 percent of the 6 MW offered (1.2
MW}, the price will go up in the subsequent auction. If 100 percent of the 6 MW offered in an auction
are accepted, the price will go down in the subsequent auction. Should the contract acceptance in any
auction fall between 20 and 100 percent of the offered capacity, prices will remain flat in the succeeding
auction period. Prices will rise or fall in accordance with the same metric: the first adjustment will be
0.4¢/KWh, the second adjustment will be 0.8¢/KW, the third or succeeding adjustment will be
1.2¢/KWh.

17 CPUC Decision 14-12-08, Appendix B, December 2014
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Table 3. Bioenergy FIT Auction Price Change Over Eight Months

¢/KWh
Auction 1 12.772
Auction 2 13.172
Auction 3 13.972
Auction 4 15.172
Auction 5 16.372
Auction 6 17.572
Auction 7 18.772
Auction 8 19,972

It should be remembered that contract risk is an important consideration in any non-traditional source
of energy such as biomass. Both the SB1122 and the ReMAT contracts have a number of potential
penalty clauses, which must be fully considered. First among these is the Guaranteed Energy Delivery
clause; whereby the projected KWh output must be projected for the life of the contract. Since
feedstock for the power generation is produced in real time, as opposed to a natural gas plant where a
pipeline simply needs to be open, there is more risk of unplanned shutdowns due to feedstock
unavailahility.

Thus, while a biomass plant is considered “base lpad” it is - similar to a conventional plant - not planned
to operate the fuli 8,760 hours in a year. it is assumed that there will only be 7,500 operating hours per
year for a potential bioenergy facility in Foresthill. This is to allow for scheduled and unscheduled
maintenance and downtime of various system components, which translates to approximately 85
percent power production availability. An additional source of concern that has been added to the new
renewable contacts is forecasting penalties. Any unplanned outage results in a payment roughly equal
to 150 percent of the contract rate for each 10 minutes that a facility has an unscheduled outage or fails
to report availability, Obviously, care and attention must be paid to all the text in new renewable
contracts. After operations have begun, it is important to plan appropriately for expenses associated
with managing the new contracts.

3.4 Technology Preference

Based on experience and current technology development, gasification to electricity and heat is the
desired technology for community scale bioenergy facilities, As the current estimated turnkey cost to
construct such a system is approximately $5.00 to $5.50 per watt of electricity installed, a 1 MW facility
could be permitted, constructed, and interconnected, for approximately $5.0 to $5.5 million dollars.
The primary means for electricity generation would be an internal combustion engine, fired by syngas
from the gasification of the biomass feedstock that would in turn power a generator. Feasible engines
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manufactured by GE, Caterpillar or others have relevant emission control equipment as specified by
PCAPCD. The successful permitting of a 2 MW gasification facility by Tahoe Regional Power Company at
Cabin Creek in eastern Placer County is evidence of the potential ability to permit a similar system in
Foresthill.

Gasification is the conversion of a solid (biomass} into an energy-rich gas that can be used to produce
electricity, heat, or, in some instances, liquid fuels. The biomass conversion process is a thermochemical
occurrence that ‘cooks’ biomass in an oxygen-limited environment. By depriving the fuel of sufficient
oxygen, the biomass does not burn, but rather gives off a hydrogen rich syngas. As the biomass emits
the syngas, it is transformed into biochar that amounts to approximately nine percent of the volume of
the original biomass feedstock. The syngas is then captured, cleaned and cooled before being sent as
fuel to the engine generator {(genset). The gensets are provided by a variety of nationally known
vendors, such as Cummins, Caterpillar, or GE.

Once it has left the gasifier, syngas must be cocled and cleaned sufficiently before it can be used in a
generator, as shown in Figure 5 below. Because biomass contains water, which is released into and then
condensed out of the syngas, the process is actually water accretive. This water is normally cleaned and
reused but can also be disposed of through sewer or evaporation. Wood also contains tar, which is
normall