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A Foreword from the Port Commission President

The Port of Port Angeles commissioned Olympus Consulting in the spring of 2018 to study the
economic impacts of the Port’s Log Yard because we needed an objective analysis to help guide
our capital investments on the industrial waterfront. The economic effects of the Port’s Log
Yard throughout the economy of the north Olympic Peninsula are significant. The Port is
pleased to share this study with fellow agencies and the community. We feel that the
information in this study will also be beneficial in informing the policy decisions of other groups.

The Port is a leader in economic development and has at its core the mission of bringing
prosperity to the communities of the north Olympic Peninsula. Our mission statement is: We
bring people, resources and industry together to foster economic prosperity and living wage
jobs. Focusing on living wages jobs is significant. As part of raising the overall well-being of a
community, it is important for a local organization to take the lead on focusing on higher paying
jobs that have a good multiplier effect to create additional jobs. Higher paying jobs accessible
to the average citizen are primarily in manufacturing. Therefore, the Port focuses on industrial
development and manufacturing. Other organizations focus on other needs in the community.

The Port will use this analysis to make decisions about current and future resource allocations,
infrastructure planning, assessing opportunities in forest products, and providing better service
to those who depend on the Port’s Log Yard. We also hope it will help readers gain a clearer
understanding of how far-reaching the Port’s Log Yard impacts are felt, and the complexity and
interconnectedness of our local forest products industry. Forest products touch our lives on a
daily basis, from the homes we live in to the products we use, from the direct jobs in the forests
to the supply chain and indirect services, and from the food we eat and drink that uses wood in
its preparation, to the forests, meadows and streams that we recreate in. Wood is a wonderful
renewable resource that is subject to conscientious regulation to protect the environment it
grows in and to ensure that future generations will also reap the benefits of wood.

The Port is grateful to Olympus Consulting for the outstanding work it has produced. The data
results are invaluable and will prove extremely useful not only to us, but to all those who have
an interest in a healfhy forest products industry.

Connie Beauyvais, Port Commission President

WE BRING PEOPLE, RESOURCES AND INDUSTRY TOGETHER TO FOSTER LIVING WAGE JOBS

www.portofpa.com
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understanding of how the flow of logs from forests in the Pacific Northwest and beyond creates jobs in
Clallam County. There are complex, integrated relatiims throughout the forest products industry,
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yard and marine terminals are essential to support jobs throughout the entire economy of Clallam
Countydue to their effects on direct, directly dependent, indirect and induced jobs.
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Executive Summary

The Port of Port Angeles (Port) Log Yard (Port Log Yard) is a nexus integrating a complex
flow of wood fiber from forests on the North Olympiemlinsula to finamarkets The most
obvious user i€FP@Ilcanwith exports of33.8million board feet IMBP of saw logs in 2016.

The Port Log Yard integrates a complex flow of wood fiber from forests on the
North Olympic Peninsula to final markets.

The flow of wood fiber moving through the Port Log Yard begins in the forest with
preparation and management; there is commercial logging and truck transport. Some wood
fiber arrives at the Port Log Yard by barge and rdfood fiber is scaled, debarkesiorted and
stacked for different customers, including Evergreen Forest Industries, Interfor and Port
Angeles Hardwood. Wood not exported by wateship, barge and rait moves by truck.

Wood exported by water also moves by truck. At each stageemse integrated processes
expenditures are made by the enterprises involved supporting employment and creating
income. These are the economic impacts analyzed in this report.

Table ES1 presents direct economic impacts derived from the flow of wood fiber
de<cribed above in terms of full time equivalent workers (FTE), the average monthly wage
(Average), a living wage premiuicWP)the difference between a monthly wage and that
necessary to support a family of 4 wizhadults, onavorking, and monthly proprietr gross
income (Monthly PI).

Direct jobs from wood flowing into the log yarohclude forest preparation and
management, commercial logging, truck transport, scaling, debarking, sorting
and stacking, movement by truck through the Port Log Yard, and logdf
ships, barges and rafts.

The direcimpactincludes forest preparation and management, commercial logging,
truck transport, scaling, debarking, sorting and stacking, movement by truck through the Port
Log Yard, and loading of ships, barges and r&fts.the study year 2016 the direct economic
impacts of the Port Log Yard wak8FTE at an average monthly wage 4090with LWP =
$1,003; monthly proprietor gross incomeere $1,038,913. The indirect economic impagts
those caused by expendituras the supply chaig were 19.1 FTE at an average monthly wage
of $2,339 with LWP $1,648; monthly proprietor gross income was $42,785. Those directly

! Merrill and Ring does not use the Port Log Yarésioperations, and is not included in the main body of this
report. Its economic impacts are included in Appendix B, The Total Economic Impacts of the Forest Products
Industry.



and indirectly employed nae expenditures in the economy of Clallam County creating induced
impactsof 80.2 FTE at an average monthly wage of $3\8ith LWP =$2,154; monthly

proprietor gross income was $3413. These sum to 187 FTE with an average wage of388

with LWP =$679and monthly proprietor gross income of $1,1180. This does not include

the direct impacts of local wood product manufacturers.

Impact Type FTE Average LWP Monthly PI
Direct 814 $4,990 $1,003 $1,038,913
Indirect 19.1 $2,339 -$1,648 $42,785
Induced 80.2 $1,833 -$2,154 $34,443
Total 180.7 $3,308 -$679 $1,116,140

Table ES1: The direct economic impacts of the Port Log Yard.

The direct economic impacts of the Port Log Yard extend beyond the flows analyzed
above. Primary flows resultrbm imported wood by water to support operationsocal wood
product manufacturers obtain some of the wood they process as ancillary flows from water
export activities, or as primary flows from water import activitiéscillary flows consigtg of
wood fiber not meeting export requirements is sent to different customers and markets, either
from the Port Log Yard or in the process of sorting logs in the forest that is trucked to different
customers. Thushose businesses are directly dependent uporfltve of wood moving
through thePortLog Yard The primary businesses affected are Evergraesubsidiary of
Hermann Brothersinterfor, and Port Angeles Hardwoods subsidiary of Cascadia Hardwood
Group Theimpacts ofdirectly dependent economieffectsare summarized in Table ES2. The
flow of wood fiber analyzed in this report suppodA8 FTEdirectly associated witlEvergreen,

125 FTE at Interfor, and 83 FTE at Port Angeles Hardwoods. The indirect emplioypaenin

the supply chain i224 FTE98.1 FTE, and 65.1 FTE respectively. The resulting inthopadts

from those directly and indirectly employed a38.7 FTE, 69 FTE, and 45.8 FTE respectively.
The total employment impact for each busingssum of direct, indirect and induced

employmert ¢ upon the economy of Clallam County is 108TE, 292.1 FTE, and 193.9 FTE
respectively. Thgrand total employmenimpactsare %56 direct FTE185.6indirect FTE and
153.5induced FTE. Thus, the total directly dependent employment effect of the Port Log Yard
is B5.1FTEas accounted for by the operations of Evergreen, Interfor, and Port Angeles
Hardwoods, the primariocalwood product manufacturers.

Directly Dependent Businesses Direct Indirect Induced  Total

Evergreen 48 22.4 38.7 109.1
Interfor 125 98.1 69 292.1
Port Angeles Hardwoods 83 65.1 45.8 193.9
Grand Total FTE 256 185.6 153.5 595.1

Table ES2: The eiogmentimpactsof businesssdirectly dependent on the Port Log Yard.



Total employment is 256 direct FTE, 18m@irectand 153.5 induced FTE .the
total direct employment effect of the Port Log Yard is 595.1 FTE as accounted for
by the . . . primarywood product manufacturers in Clallam County.

Not included in Table ES2, are the impacts on Port Townsend Paper Conipeey
harvested from peninsula forests are segmented for different uses. Approximately 45 percent
of a tree is foisaw logs43 perent for wood chips, and 12 percent for hog fuel (tree bark).

Every MMBF of logs moving onto the Log Yard is matched bymiilén board feet IMBP

moving to Evergreen for wood chip production, and 0.27 MMBF as hogThat. flow of wood

fiber is critcal to the operations of Port Townsend Paper Company. Approximately 80 percent
of the wood chips and hog fuel used by Port Townsend Paper Company come from Evergreen.
With 300 FTE at an average monthly wage of $5,833 with LWP = $P&#2a ownsendaper
Company is a major employer on the North Olympic Penirthaladirectly depends on the

flow of wood fiber moving through the Port Log Yard



Overview

The Port of Port AngelgBort)contracted Olympus Consultif@lympus)o investigate the
strategic roleof the Port Log Yard isupportingthe forestproductindustryin Clallam County.
Towards that generaibjectivefour research questions were formulated.
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(2) What businesses make use of thatWlof wood fiber?
(3) What are the economic impacts of thobasinesse# term of employment and
income?
(4) How might the Port Log Yard be used to stimulate economic development?

Towards that objective, Olympus conducted numerous interviews pribfiessionals
representing land management firms, commercial logging, wood product manufacturing, land
and water transportdomestic and internationalood fiberimports andexports, and
investment capitaf The individuals interviewed and the organizations of which they are a part
face competitive conditionsValues used for estimategere obtained fromthoseinterviews,

Port recordsyarious data baseasnd previous studiesThe informationintervieweesshaed at
least partly reflects their strategic positi@nd interests

Olympus has endeavored to use that information in an objedagaionto analyze the
strategic role of the Port Log Yaalcreate a quantitative approximation of actual physiaat
economicrelationships between various businesse®ir interconnectons, and resulting
economic impactsWhile the overarching goals were broad, thealyticalscope wagightly
focused Ihformationprovided in those interviews, and that available frgoblicdatasources
was used to construct a regional economic impact model usitiR. AN

The estimated economic impacts for Clallam County can facilitate an
understanding of the interconnections between industries in the local economy
that dependon the forest products industry angupportfrom the Port Log Yard.

The estimated economic impadis Clallam Countgs approximationsaninform
development of a qualitative understanding of the interconnections between industrigein
local economyas dependent on théorestproductsindustryand supported by the Port Log
Yard While employment and income estimates are approximations, values are dadyany
small error will be insignificant to overall economic impacts presenifidulis, @cision méers
can gauge likely effects of the Port Log Yard on the econing the results in this studyrhis
NBLEZ2NI gAff KSELI AYydSNBadSR LI NI sufpartsaayeRtS NE G | Y

?Bill Hermann and Mike Hermann, Hermann Brothers; Ron Hurn and Micheie Pett Angeles Hardwoods;

Norm Schaff, Merrill and Ring; Heather Buckmaster and Riley Fogarty, Merrill & Ring Timber & Land Trust; Grant
Munro, Munro LLC; Travis Bear, B&D Trucking; Rich Runkel, SSA Marine; Roger Redif&hiklaGAkest

Products; Pal Bialkowsky, Interfor; Emily Browning and Chris Browning, B&B Trucking; Don Covington, Green
Crow; Eric Haller, NW LAOSTICS; Bart Hollen, Ginkgo Trading; Tyler Kruzfeldt, Monta Vista Capital. Information
was also obtained from Port staff: John Nuitkfike Nimo, Dan Shae and Debbie Roebuck.

®Data employed is explained in Appendix C, Data and Methodology.



operations in thforestproductsindustryin terms of employment and incomandhow those
operations supporthe broader economic communityThis reportalso exploreshe potential
strategic roleof the Port Log Yarieh creating future opportunitiesind synergieso develop
sustainable energyral material industries thatan providdivingwage jobs for local families

The Port of Port Angeles Log Yard as a Nexu$-twest Products

The Port of Port Angeles (Port) Log Yard integrates a complex flow of wood fiber
products through a number of seats comprising the forest products industry.

The Port of Port AngelgPort) LogYardintegratesa complex flow ofvood fiber
products through a nonber of sectors comprising tHerestproductsindustry. The fow of
wood fiber between various economic sectors and businessigsgated in figure where the
Port Log Yard is the nexus of those interrelationships.

Wood fiber moving into the Port Log Yard comes from harvest€lallam and
Jefferson Countiegnd wood imported by barge or raft.

Wood fiber moving into the Port Log Yard (indicated by directional arrows) comes from two
primary directions: harvests from Clallam and Jefferson Counties and wood imported by barge
or raft.*> Wood imported by watecomes primarily from Vancouver Island and Southern
Alaska.The economic sectors accounting for tiveber harvests include forest preparation

and management, commercial logging, and truck transport. It is to be emphasized that the
majority of those hargsts, including harvests from public lands, move directly to wood product
manufacturers: Evergreeginkgo Interfor and Port Angeles Hardwoo(RAHW) Each of

those wood product manufacturers sends their products to final margatsarily by truck
Ginkgomoves wood chips produced at the Eclipse Industrial Baitkuckto the Port Log Yard

and then onto sea going vesselg conveyol

Wood frompeninsulaharvests is scaled and debarked at the Port Log Yard.

Woodtransportedfrom peninsulaharvestss scaled and debarked at the Port Log Yard.
Debarking creates hog fuel, a renewable enaagourceg bioenergyc that is trucked to final
customers’ The majority of that wood fiber, in the form shwlogs, is exported to
international markets (indeted by directional arrow) by way of the Port Marine Terminal.
Wood fiber not meeting international export requirements is sold and @adw truck to

*Wood fiber could also be imported by ship, though current market conditions and the structure of the forest
products industry are not favorablefehis sourcing. However, wood fiber markets are dynamic and international

in scope and wood fiber will flow to take advantage of differential prices and opportunities in final wood products.
®The wood coming from Clallam and Jefferson Counties wouftbbeprivate lands. That said, scenarios do exist
under which a log could be harvested from public lands and sent to the Port Log Yard for sorting and transport to a
domestic saw mill.

® port Townsend Paper Company, which is not located in Clallam Céuptgsent in the illustration because it

plays a key role in the discussion of strategic issues and as a major destination for Evergreen products.

! Ginkgo is exploring the feasibility of exporting hog fuels and other forest bioenergy to internatiariats.
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Evergreen|nterfor and AHW, Green Crow acquiresd accumulatemiscellaneous logs

trucked to final cstomers. Some wood fiber moving through the Port Log Yard is exported by
water to domestic markets: Southport Lumber, Sierra Pacific, and Georgia Pacific. waxlly,
chip exports are an emergent market with a recent sale to Nanaimo.

Some of the woodiber moving through the Port Log Yard is exported by water
to domestic marketsThe flow of wood into the Port Log Yard begins in forests.

Forest Management
Commercial Logging
| | Final Markets |
Trucking
Evergreen <:| Operations :>
Log Buyers C::? | Hog fuel Markets |

<:| |:> International
Exports

| Port Townsend Paper

Scaling

Port Log Yard
OPERATIONS

Debarking

Vancouver Southport
'sland Lumber
Wood Imports |::> Barge &Raft |::> Wood Exports
Operations
Southern Sierra Georgia
Alaska l I Pacific Pacific

| Other Markets | WEDdEthlp | Manaimo Wood Chips |
xports

Figure 1: The Port of Port Angeles as a nexus for the forest products industry.

Figure 1 makes clear that the Woof wood fiber through the Port Log Yard begins in the
forest, be those forests on the peninsulaedsewhere. Trucks are integral to the flow of that
fiber, either directly to wood product manufacturers, indirectly to wood product manufactures

by way ofthe Port Log Yard, and to final customers.
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Wood fiber is sorted for various markets: saw logs, for domestic or international
use; chip and saw, and pulp logsedfor renewable material resources.

Wood fiber is sorted for various markets: saw logs f@mestic or international use; chip and
saw,andpulplogsused in markets for renewable material resources. Bark (hog fuel) and
harvest slash constitute fourth and fifth products used as bioenergy. Thus, a tree is
apportioned to final users who constiteithree different yet related market®r sustainable
materials; byproductsof those materials move to markets for sustainable bioenergy

The sections that follow explore thdrect effectsof those flows. All wood fiber moving
to and from the Port Logard constitutes a direct employment effect. The economic impacts of
these direct employment effects begin in the forest and include forest preparation and
management, commercial logging and truck transport of wood fiber to the Port Lod Yard.

All woodfiber moving to and from the Port Log Yard constitutes a direct
employment effect.

Direct effects also include activities associated with moving wood through the Port Log Yard
facilities, from scaling to sorting and stacking. Lastly, direct effects smohavement out of

the Port Log Yard for local wood product manufacturing or export, be it by water transport or
truck transport. While these are the direct effects associated with the Port Log Yard, there are
alsodirectly dependenemploymenteffectsthat are analyzed. Wood fiber imported through

the Port Log yard by barge or raft transport is utilized by local wood product manufacturers.
Those imports are a source of wood fiber in addition to harvests from private and public lands
on the North Olympic Peninsula.

Wood fiber imported through the Port Log yard by barge or raft transport is
used by local wood product manufacturers

Some of that imported wood fiber moves toward domestic or international export after
processing. Some of that processougurs at the Port Log Yard; the remainder of the
processing is done offite by local businesses. In addition, some wood harvested tliem
peninsulamoves through the Port Log Yard for scaling, sorting and stacking until sufficient
guantities are accumlated for use by local wood product manufacturers, or transported by
water or truck to more distant markets. The economic impacts of those wood product
manufacturers are therefore included in this reportdirectly dependent employment effects

® This assumption, which best captures the linkage between forest activities and the Port Laghéard

overarching objective of this repogtdoes not affect total FTE estimates. Only their distribution is affected,
appearing as direct effecend not in the supply chain as indirect effects. Similarly, the impact on the overall
economy through induced effects is not altered.

®There is no absolute objective basis from which to determine the extent to which operations of a local wood
product manufacturer is directly dependent upon flows of wood fiber moving through the Port Log Yard. If a local
mill obtains 10 percent of its wood from barge imports, does that mean only 10 percent of its payroll depends on
those imports? The answer is no. loften the case that the net increment in wood fiber is the difference

68G6SSy LINPTFAGIOATAGRE YR Ayazt@SyOed ¢KS AaadsS 27 y$
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Explom@tion of Direct Employment Effects

THE FLOW OWOOD FIBERITO THFPORTLOGYARD

Wood harvestedrom private landsn Clallam and Jefferson counties, 201.4 MMBF in
20161° moves by truck for scaling &ur locations: the Pacific Rim Scale on Highway 101,
Interfor, Port Angeles Hardwoodsd the Port_og YardIn 2016,43.6 MMBFof that private
timber was trucked to thdortLog Yard for scalingebarkingsorting and stacking® The
employment in forest peparation and commercial logging required to provide that flaiw3.6
MMBFconsisted of 4 FTE and 51 F@&pectively**'

In 2016, 43.6 of 201.4 MMBF of private timber was trucked to the Port Log Yard
for scaling, debarking, sorting and stacking.

In addtion, wood was barge@nd raftedto the PortLog Yard. In 2016, approximately
3.8 MMBF were imported bg FP&\Icanfor sale to Port Townsend Paper, and anotBdr
MMBF for international export. Port Angeles Hardwaatted in3 MMBF for local operations.
Another6 MMBF wasmported byraft for various customerdn sum, for the year 2016,
approximately58.5MMBF of timber moved through thBortLog Yard: 43.6 MMBF by truck
and 4.9 MMBF by watecreating direcand directly deendent employment effectd*

Imported wood, as saw logs or pulp logs, comes primarily from Vancouver Island
and Southern Alaska by barge or raft.

Imported wood, as saw logs or pulp logs, comes primarily from Vancouver &sidnd
Southern Alaskhy barge or raft. The primary destinations for wood imported by barge and

“Daniel Underwood and Jason Crod§e Economic Impacts of Private Timbklarvests: An Exploratory
Investigation of Harvests, Exports, Employment, Income and Tax RemiftBeoesnber 2017. Published by the
Port of Port Angeles.

Source, correspondence with Pacific Rim Scaling.

?Daniel Underwood and Jason Crode Economiclmpacts of Private Timber Harvests: An Exploratory
Investigation of Harvests, Exports, Employment, Income and Tax Remitt&@eoesnber 2017. Published by the
Port of Port AngelesThese FTEs in forest preparation would be employed in Clallam and deftensnties, as the
43.6 MMBF of timber was sourced from those destinations.

13 Employment is defined as all wage and salaried employees who would be reported to the Washington
Employment Security Department. An FTE is, in general, an individual wadB@d@urs per year. Not all FTES in
this report meet that requirement. There is some seasonality in economic sectors. Forest preparation is one
example. However, with that exception, all other FTEs reported in the forest products industry satisfy that
threshold, or come close. Other sectors analyzed, in the supply chain and service economy, tend to exhibit
seasonality in employment and part time employment. Thus, the total number of people employed would be
greater than the report FTE.

“Two intervews were conducted with Port staff to determine volumes of wood fiber moving into the Port Log
Yard by barge and raft. Estimating total wood fiber for a calendar year is problematic given there are differences
between the accounting processes used andttheng of wood flows. Accordingly, these volumes must be
regarded as rough approximations. While the quantitative values are approximations, the qualitative strategic
ramifications of those flows will remain the same. Barge and raft are used to img@ditional wood fiber in a

tight local market.
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raft are local mills, domestic exports, and international exports. NW-k{Sprovides
services for log acquisition, transport and distributiordmmestic markets, including Sdydort
Lumber, Georgia Pacific and Sierra Pacific in the USA. At prés@&@\lcanis an international
customer®™

THE FLOW OF WOOD RBEHROUGH THBRTLOGYARD

The primary buyers of wood fiber moving through the Port Log Yar@BRAIcan Port
Angdes Hardwoods, NW LAGTICS, Interfor and Green CraMunro LLC contracts and
manages many private timber sales in this fiSw.

The primary buyers of wood fiber moving through the Port Log Yard@RPC
Alcan Port Angeles Hardwoods, NW LOSTICS, Inteor and Green Crow.

The scaling facility at the Port Log Yard empb¥TE Woodmoving directly tahe
PortLog Yard is dbarked by a machine owned IFPIcan which ismanaged by B&B
Trucking” Debarking operations employ 4 FTlEags are then sorted and stacked, activities
supported by Port Log Yard personregnsisting of7f FTE at the Port Log Yard and 1 FTE in
support staff® Logs not meeting export requirements, but of sufficient dimensions for milling,
can be sold to Interfio'® Green Crow buys miscellaneous logs that are sorted and stacked to
meet the needs of variousustomers including Interforand Busseyin Everett?® Of the 1.5 to 2
MMBF purchased by Green Crow annually, approximately 65 percent come from noniddustria
private forest land§NIFLpn the peninsuld* WhileGreen Cro@& NXBf | G A BS I Olj dzA a A
small (about 3 percent of the total volume moving through the Port Log Yapdyys an
important functional role integrating NIFL owners and local log buyg@@ccumulating
sufficient volumes to complete a transaction, an acgiwihich helps to increase wood fiber
volumes to local wood product manufactureasd to allow small scale NIFL owners to access
these markets?

> NW LO@STICS uses the Port Log Yard for sorting and stacking, and then exporting to customers primarily by
water. Some of those logs go to Ale@hina Forest Products. An interview with Eric Haller didesult in

isolation of specific numerical values of timber flows to estimate economic impacts. That interview did provide
qualitative information used in this report about economic interrelationships between entities as integrated
through the Port Logafd and for strategic issues.

'®Interview, Grant Munro, Munro LLC.

*” Chris Browning, B&B Trucking.

'8 John Nutter, Port of Port Angeles. Support staff includes office and grounds security. While formal job
assignments, overtime, and necessary shiftingpbfresponsibilities make this FTE estimate problematic, all
estimates are within 1 FTE..

Y |nterfor buys and mills logs 19 inches or less in diameter. Interview, Paul Bialkowsky, Interfor.

|t is interesting to note from multiple independent interviewst all wood fiber removed from the forest is

used: milled into lumber, chipped into pulp, debarked to produce energy, and firewood to heat homes. At
present, slash piles remain in the forest for incineration could be used for bioenergy.

*Don Covington, Green Grow.

ZNIFL might serve as a source of increased private harvests from the peninsula. Grant Munro, Munro LLC.
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INTERNATIONAXPORTS

CFP@Icanand Merrill and Ring are thvo primaryinternational exporters oWwood
fiber ¢ saw logs; from the Port of Port Angeles. In 2Qi@®mbinedthey exported 84.1 MMBF
of timber by ship through the Port of Port Angeles Marine Termb@a¥ MMBF by Merrithnd
Ring and 33.8 MMBF IFP&AIcan As Merrill andRing desnot use the Port Log Yard, those
activitiesare not analyzed in this repoff. Merrill and Ring does, however, make use of the
t 2 NWlath& Terminahndthe Airport Industrial Park*

Beforelogssorted and stackedt the Port Log Yard cdore loaded onto ships for
international exportoy CFP&\Ican,Port Log Yard staff adVagnersto loadlog trucks
dispatchedby B&B Trucking’ It takes 22 trucks operatin® 5 hours for8 to 9 days to move
sufficient logs to load a shipment of 7 MMRBI 1,590driving hours per shipAsCFPIcan
exportedapproximatelyfive 7MMBF ships in 2016, a total ©50driving hours were required
Thistranslated into3.8 FTE log truck drivef&’

Hog fuel (treebark) is a significant byproduct of the process whereby logs
transported to the Port Log Yard are processed for export.

Hog fuel(tree bark)is a significanby-productof the process whereblpgstransported
to the Port Log Yardre processed for export. As discussed above, théakking operations
managed by B&B Trucking employ 4 FTE. Hog fuekiseagy feedstock used in paper
production®® Port Townsend Paper arBtadyin Shelton are the primary customers f6FPEC
AlcarQ dogfuel. Under the current form of organization for log movement by truck from
peninsula forests, approximately 3 loads of hog fuel per day move from the Port Lqg Yard
primarilyto Port Townsend Pap&ompanywhich supports 1 FTE truck drivérLocal
feedstocksg wood chips and hog fuelsupport the local economy from tHerestto local
users while minimizing travel distancand have been estimated as direchploymenteffects
It does not include the number of proprietors.

BekS G20t S$02y2YAO AYLI OGa aa20AlGSR 6AGK AYOGSNYLF Az
found in Danel Underwood and Jason Crod$)e Economic Impacts of Private Timber Harvests: An Exploratory
Investigation of Harvests, Exports, Employment, Income and Tax Remitt&eoesnber 2017. Published by the

Port of Port Angeles16.4 FTE are supported in shsijgle operations as longshore men. Those exports supported

106 FTE in forestry and logging and an additional 30.6 FTE in the supply chain. 117.1 FTE are supported in the
broader economy.

**Those economic impacts appear in Appendix B.

» Emily Browning, BB Trucking. These FTE estimates correspond to those for B&D Trucking when moving similar
volumes. Interview, Travis Bear, B&D Trucking.

*®The log trucks utilized in this process are owned by a variety of companies, including B&D Trucking, Hermann
Brothers, and Swanson Trucking.

*"The total number of truck drivers needed to move logs to the Marine Terminal for twelve 7 MMBF ships (84.1
MMBF exported in 2016) is 9.2 FTE. That total is the sum of exports byGklizenForest Products and M&R.

1t was alsaused by NIPPON Paper to generate electricity and steam for operations.

* Chris Browning, B&B Trucking.
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SUMMARY OBDIRECEVMPLOYMENEFFECTS

Table 1 summarizes total direct employment effects resulting from the flowoaid
fiber from the forests of the North Olympic Peninsti@ough the Port Log Yamk illustrated in
Figure 1 The corresponding NAICS cedeelisted at the 3 digit levef® Employment effects
are presented as FTE, or full time equivalent employees: individuals wd&ingurs a week
for 52 weeks Table 1 reveals 2 FTE for scaling and 4 FTEHwartéteng. 1 FTE is employed
trucking hog fuel. Thed?t Log Yard Crew consists©FTE plus 1 FTESapport staff or8 FTE.
Green Crow has 1 FTE working at the Port Log Yard. Ship loading employs 3.8 FTE driving log
trucks and 6.6 in shipside operations. Not includefager RedifeilCFP&AIcan; Grant Munro,
Munro LLP; and Eric Haller, NW LISGICS. Each has a small office staff assisting their
operations!

NAICS Economic Activity FTEs
115 Forest Preparation 4
113 Commercial Logging 51
113 Log Scaling 2
113 De-barking 4
113 Green Crow Log Buyer 1
113 Port Log Yard Crew 8
113 Trucking of Logs at Log Yard 3.8
4883 Shipside Operations 6.6
113 Trucking of Hog Fuel 1

Total Direct Employment 81.4

Table 1:Totaldirect employment effects from Port Log Yangeoationsin 2016

Thedirectemploymenteffects discussed above do nioiclude the economic imp&s
from GinkgoTrading(Ginkgo)as Ginkgo was not operatjin 2016 ,the study period.
However, it is an emergent ammbtentially growingoperationwith real economic impactsAt
present, Ginkgds in negotiations with numerousternationalbuyers of wood chips and
biomass energy fuefé. Projected annual sales are fovelve 2,300 ton bargesfour ships
transporting45,000 tons ofvood chipsandfour 45,000 tonshiploads obiomass energy.
Table 2 presents the direemployment effeciof 10.5 FTEssociated witta single 45,000 ton
shipload ofwood chipsexported in January of 2018 As seen in previous export analysis

% NAICS; North American Industrial Classification System is used to organized economic data into specific sectors.
3 digit NAICS codes are translatath IMPLAN code for impact analysis, explained in Appendix C.

% Given the nature of the estimation in IMPLAN, it is likely that some of the economic impacts directly associated
with the activities of Redifer, Munro and Haller may appear as proprietoniecand FTE as indirect effects.

%2 Bart Nollen, Ginkgo Trading.

¥ Insufficient information exists at present to estimate the direct employment effects for biomass energy exports.
As those exports will utilize wood waste products, they may not directiyritmite to employment in forestry

preparation or commercial logging. While not requiring chipping, harvest waste is chopped into fuel form in the
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conducted by Olympyshe majority of employment impacts are in the forest, or 8.3 RiEs
forest preparation and commercial loggint provide enough forest fiber for a single shipload
In addition to the FTE in forest preparation and commercial loggpgrted in Table 20.1 and
1.1 proprietors are supported in thosespectivesectors. 2.2 FTEare directly suppord in

$22R OKAL) YIydzFI OGdzZNBE FyR 21 RAYy3 2LISNI iA2yaod

total direct employment effecof chip exportswill be 4.6 times greater than the values
presented in table 2, or 48.3 FTE.

It is critical to keep in mind the estimated employment impact of 48.3 FTE
assumes an increased in the availability of wood fiber for chip production.

It is critical to keep in minthe estimated employment impact of 48.3 FTE asswanes
increased irthe availabilityof wood fiber for chip productionThe 48.3 FTE can only represent a
net increase in employment provided there are no negative impacts with other businesses
utilizing the flow of wood fiber as analyzed in this repdimilarly, it assumes the current
organizational structure to produce and move wood chips remains constart. DAY 1 32 Qa
wood fiber decreases fiber used elsewhere, a net reduction in FTE may rEsiglttopic is
rejoined in the discussion of strategic issues.

NAICS Economic Activity FTEs
115 Forest Preparation 0.7
113 Commercial Logging 7.6
321 Chipping 0.9
113 Chip Transport by Truck 0.7
4883 Shipside Operations 0.5
113 B&D Operations 0.1

Total Direct Employment 10.5

Table 2: Totannualizeddirect employmentffectsfor a 45,000 ton shipload of wood chips
exportedby Ginkgo Tradinfyom the Port of Port Angeles

field before loading onto trucks. However, the employment estimates in Table 2 for other operatiot&ing

and loadingg should be similar.

* This expansion factor assumes FTEs are allocated on a per ton basis independent of transport mode. While this
is not true, ship export accounts for 87 percent of the total tonnage. Thus, this assumption is a clos

approximation of expected outcomes.

dza
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Directly DependentEmployment Effects

In this reporta business is said to be directly dependent on the Port Log Y grdrifan
of the wood fiber it buys and/or sells move through the Port Log. Ystrbastthree wood
product manufacturers receive a portion of the wood fiber they process from the Port Log Yard
and meet this definitionEvergreerfForest Industries (Evergreeniterfor and Port Angeles
Hardwoods>

In this report a business is said to be directly dependent on the Port Log Yard if a
portion of the wood fiber it buys and/or sells move through the Port Log Yard.

Figure 1 illustratethis directly dependent relationship with the Port Log Yawihilethe
majority of the wood fiber manufactugeby these enterprises harvested from private and
public forests on the North Olympic Peninsudgportionis imported by barge ardr raft for
wood product manufacturingln addition, the Port Log Yard servedlasinterface forwater
borne exports fosome oftheir products, withemergent markets in Cana@ad China for
wood chips® Lastly is the interface with Evergreen. Trees harvestehid forest are
portioned into saw logs, chip and saw, and pulp Jolisstrated in Figure .2In addition, bark,
renewable bioenergy, is the feedstock for hog fuel. By volume, approximately 45 percent of a
tree is a saw log, 43 percent chip and saw palp log, and 12 percent hog fu&l.Thus, a log
moving through the Port Log Yard for export has a direttlyendentcomponent that moves
to Evergreen for debarking, chipping, and transport to custormeven if that wood fiber does
not physically movéhrough the Port Log Yard

Wood fiber flow is complex and interconnections between economic entities is
not readily apparent.

Thisdiscussioremphasizes that the wood fiber flow is complex and interconnections
between economi@ntitiesis not readily appeent. Trees are apportioned in the forest for
different markets(Figure 2) Thus, a log transported to the Port Log Yard for export by CFPC
Alcan is directly associated with the remainder of the tree which is transported to different
customers to be proessed for different marketsln this case Evergreen debarks and chips the
non-export portion of the log and transports it to a final custommgstly Port Townsend Paper
Company as wood chips and hog fuel

DAy 132 YiLeé faz2 NBOSADS | LENIA2Yy 2F (GKS 22R FTAOSNI (F
operations are examined under direct employment effects as they are an international export operation that

utilizes the Port for transport.

%1n January Ginkgo exported its first barge load of wood chips to Nanaimo, Canada. The feasibility of developing
international markets for hog fuel is also under exploration.

% Bill Hermann, Hermann Brothers.
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BARK — HOG FUEL (12%) >

CHIP & SAW AND PULP LOG (43%)
yd N

Fgure 2: Segmentation of a tredy market®

THE FLOW OF FIBERWOOD PRODUCT MANUFRRERS

Evergreen is thé&argest producer of wood chips and hog fuel in Cla@manty and
provides most of the feedstock used by Port Townsend Paper Conipatsrmann Brothers,
of which Evergreen is a subsidiary, has developed a complex and extensive market system for
its trucking fleet, with customers ranging from northern Oregon, to western Montana and Utah.
Evergreen receives most of the wood it processiesctly from harvesting operations on the
peninsula when trees are sorted as saw logs, chip and saw, and pulp logs.

Evergreen is the largest producer of wood chips and hog fuel in Clallam County
and provides most of the feedstock used by Port Townseage? Company.

Wood imported byCFP&\Icanis another source of wood fiber for Evergreen. Log
sectionsnot meetingCFP&\Icanexport requirementsanmove to Evergreen as pulp and chip
and saw logs. Those materizd® areasource of wood chips used Bprt Townsend Paper
Company Logs meeting milling dimensions for Interfor are trucked to that destinatioen
acquired on the market The sources of those logs are both privaitel publicharvests from
the peninsula, and wood imported by bargeraft.*® At present, Port Townsend Paper
Companyis the largest buyer for wood chips produced by Evergraed receives from3to
60 truckloads per dayAbout 4 loads of hog fuel are shipped dai¥hipping operations at
Evergreen emplog FTE. However,individuak operating the chipper are a small component of
the total operations, as the bulk of employment moweod fiber to Evergreen and theships
to customers by truckShipment of wood chips and hog fuelPort Townsend Paper Company
employs approinately21 FTE annually6 operating the chipper and 15 in truckifiglt is to be
emphasized that the majority of FTE in wood chips are in transport, not direct manufacture.

*Mike Nimmo,Port of Port Angeles; Bill Hermann, Hermann Brothers. lllustration, Laurel Black Designs.

¥t was also a primary supplier of hog fuel and wood chips to Nippon Paper. Evergreen will likely play an
important role providing raw materials to McKinley Pagbould it commence operations.

O At present, Interfor receives little wood fiber by water import. However, as discussed previously, Interfor has an
expressed interest in utilizing this method of transport provided technical issues associated wittceratist can

be resolved. This topic is rejoined in the discussion of strategic issues.

*L A value of 40 truckloads of wood chips was used at 3 trips per day, plus 4 loads of hog fuel for approximately 15
FTE in trucking. Actual FTE can be much largealyZing the multifarious ways Evergreen interfaces with the Port
Log Yard was exceptionally complex.
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These numbers do not contain other related activities at Everg(elenmann Brdters)which
keep that flow of wood chips and hog fuel moving, and therefore capture but a portion of the
direaly dependent employment effect, explored in more detail below and in Appenéfix C.

Interfor obtains wood fiber primarily from public and privatahds in Clallam
and Jefferson counties.

Interfor obtains wood fiber primarily frorpublic and privatdands in Clallam and
Jefferson countiesinterfor uses approximatel$00 MMBF annually to support twoperational
shifts that employ approximately 125 ETAt present, between one third and one half of the
wood volume comes from private lands, the remainder from public lands. Intédes make
use of import/export facilities at th®ortLog Yard, as a source of lgggdas anexport venue
for its woodchips®® At present, Interfor has markets for increased production. However,
insufficient timber supply preveniscreasing production taccess additional marketdjus
employment and incom@ Clallam County could lggeaterwith increases in harvestsdm
peninsula forests, and especially harvests from public laitie only other source for
increasedwvood fiber would be imports barged f At present, the form of barging operations
limits cost effective imports at large scdfeNeeded is a cost effége way to bundle loads of
logs so that they can be off loaded without contact with sea waliéris is an economic
constraint¢ an opportunity¢ that, if solved, can increase economic development in Clallam
County.

Port Angeles Hardwoods is a third majorilling operation in Clallam County,
employing 83 FTE to process red alder, black cottonwood and big leaf maple.

Port Angeles Hardwood®AHW in figure 1% athird major milling operation in Clallam
County, employing 8BTERo processapproximately27-30 MMBF of red alder, black
cottonwood and big leaf maplennually Of that total, approximately 205 percent moves
through thePortLog Yard, imported by barge or raft from markets in Southern Alaska and
Vancouver Island. Finished lumber from Port Aegiélardwoods moves by truck to markets
throughout the United States, where it is used in the production of furniture.

1t is critical to keep in mind the difference between partial and general analysis. While a part of an operation

may not seem important, the financiailbility of an entire organization likely depends on it. Furthermore, a
shutdown of one business can cause shut downs elsewhere given the highly integrated structure of the forest
product industry in Clallam County. Daniel A. Underwood, Dan Friesnavan@ 2y / NP aaz a¢2 ¢l NRA
Legitimation of Sustainabilityournal of Economic Issu@ecember 2015): 112123; Daniel A. Underwood and

Jason Cros#ynalysis of the Wild Olympic Wilderness and Wild and Scenic Rivers Acts of 2012: Econatsic Impa

and Opportunitiespublished by the Port of Port Angeles, November, 2012.

* Interfor is experimenting with quality control of the size and shape of wood chips from milling for exports to

paper mills. Paul Bialkowsky, Interfor.

At present, rafting ha been an unsuccessful method of importing timber for Interfor as the wood is in contact

with salt water which impairs milling operations and contaminates bark as a source for hog fuel.

*® Interviews indicated a strong belief that increased harvests fromcWaver Island could provide a cost effective
source of imports. Those increased harvests should be the result of second growth forests reaching maturity in the
near future. A critical issue is avoidance of wood contact with salt water and/or methadsatihg and/or using

salt water contaminated wood.
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Emergent from this discussion is that tRertLog Yard is the nexus for a complex set of
interrelationships between a multitude of emomic entities from a wide range of economic
sectors. The Port manages that nexus, employiRGE at the Log Yard and 1 additional FTE in
support staff*® These individuals work in a variety of occupations, ranging from operating log
handling equipmentd managing barge and ship operations. Wood flows to and from Clallam
County through this nexus of operations. While mafsthe private wood harvested from the
peninsulais milled locally42 percent isxported*’ Exportsincrease totalvood demand
putting upward pressure on price. While higher prices can squeeze margins for local firms,
those higher prices increase the total tax revenues going to local governments, both as tax
remittances from timber sales from Trust Lands and from excise texgssed on all harvests
Excise taxes from private lands in 2016 totaled $1.4 million, approximately $150,000 of which
was due to increased pria# timber associated witfog exports®®

Economic Impact Analysis

The conceptual model developed in the previsestionand illustrated in figure 1
presents the Port Log Yard asexus integrating a variety of economic sectofgegional
modelwascreated using IMPLAN to analyze twtated forms of impactsdirect employment
effects and directly dependent emplment effect asexplained above Thedirect effectsare
the focal point of this study and analyze wood fiber moving into the Port Log Yard where they
are processed and then exit as final produttsccordingly, the regional model begins in the
forest withforest preparation, and moves forward as commercial logging, scaling, debarking,
sorting and stacking at the Port Log Yard, and then handling for exputtappear as direct
impacts Thus, those direct effects include employment and income from aesiiti the
forest, activities that wouldyenerallyappear in the supply chain for a wood product
manufacturer® Other economic impacts in the supply chaifrom wholesaling to
management of companiesare estimated amdirectimpacts Those directly and indirectly
employed make expenditures in the economy of Clallam County, supporting a wide array of
business sectors. Thosgpenditures creaténducedimpacts®

*® The number of FTE working at the Port Log Yard has increased to 8.
*" Daniel A. Underwood and Jas@ross, The Economic Impacts of Private Timber Harvests: An Exploratory
Investigation of Harvests, Exports, Employment, Income and Tax Remittafedgdished by the Port of Port
Angeles, November, 2017This study determined a small quantity of the 84.1 MMBF exgubutas harvested on
A\éancouver Island and imported by barge and raft.

Ibid.
** A debarked log for international export is a final product. The direct employment effect includes all activities
including loading it onto the ship. Similarly, the bark (hag) moves by truck to a final customer and thus too is a
final product, and the process thus constitutes part of the direct employment effect.
**This methodology was critical to capture the linkages between the Port Log Yard and the forest. While IMPLAN
did not capture this linkage, its modeling flexibility makes it possible.
51 Appendix C: Data and Methodology elaborate on the relationship between these economic impacts.
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Direct employment effects are concentrated wood product manufacturing
The economic impacts from forest preparation and management and
commercial logging are indirect impacts.

Also anajzed were those sectors of the forest produadustrydirectly dependenbn
the flow of wood fiber to and from the Port Log Yard. In teohmagnitude those effects are
concentraked in wood product manufacturing. céordindy, the economic impacts from forest
preparation and management and commercial logging are indinegactsin the supply chain.
This assumption is reasonable as wooddurct manufacturers acquire wood fiber from a
multitude of sources, including wood fiber moving through the Port Log ¥ard.

In this section the economic impacts are estimated in terms of employfkeriE)
average monthlyvages(Average)andmonthly proprietor grossincome(Monthly Pl)for the
study year 2016. To provide a comparative reference point for wages, a Living Wage Premium
(LWPY¥or a family of four withtwo adults, oneworking, whichequals the difference between
an average monthly wage ei$3,987. Thissectionproceeds as follows. First, the economic
impacts of direct employment effects are presented and summarized. Second, the economic
impacts of directly dependent employment effects are preseraad summarized®

THE ECONOMIC IMP/0OF DIRECT EMPLONWMEEFECTS

The direct employment effects presented in tabledgin in the forest with preparation
and management (4 FTE and 0.5 proprietaas] commercial loggingl FTE and 7.1
proprietors),which includes transport to the Port Ld@rd. The process continues wiibig
scalingandde-barking(é FTE and 0.8 proprietorsreenCrow operationgl FTE)Port log
Yard employeeq8 FTE)trucking of logs at the Port Log Y&4d8 FTE and 0.7 proprietors)
shipside operation§6.6 FTE, and trucking of hog fudincluded with truck hauling) Each of
these activities is part of the process of moviagsfrom the forestonto the Port Log Yarénd
moving out as forest productsTable Jpresents employment as FTE, average montldge
(Average) LWP proprietors andnonthly proprietor grossincome(Monthly P1)>*

e KS aS00GA2Yy Ga¢KS 902y2YAO0 LYLI OGa 27 foun&isAppehdixid, t NB R dzO (i
explores how changes in one sector impact other parts of the economy in Clallam County. It also explains how

changes in the employment of one sector affect other sectors throughout the economy, including the monetary
compensation gaied or lost.

*3The methodology employed in this sectioreiglainedin the AppendixC:Data and Methodology.

> As explained in Appendix C: Data and Methodology, employment multipliers for proprietors are only available

for NAICS 113 and 115, the twectors with large levels of proprietor income. As proprietor income is a gross

revenue value and average monthly wage is not presented. Rather, the monthly proprietor gross income is

presented.
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Sector by NAICS FTE Average LWP Proprietors Monthly Pl
115 Forestry, and timber tract production 4 $3,052  -$935 0.5 $34,208
113 Commercial logging 51 $4,377  $390 7.1 $697,638
113 Scaling and De-barking 6 $4,377  $390 0.8 $82,075
423 Green Crow 1 $4,377  $390 $13,679
113 Port Log Crew 8 $4,824  $837 11 $123,113
113 Truck Hauling 48  $4,377  $390 0.7 $65,660
4483 Shipside Operations 6.6 $8,479 $4,492 $22,539
Total 814 $4,688 $701 10.2 $1,038,912

Table3: Thedirecteconomic impact®y sector from operationmovingwood fiberthrough the
Port of Port Angeles Log Yard?in6>°

The total direct employment effects of tHeort Log Yard isl34 FTE at an average
monthly wage of $,688and LWP =®1. The average monthly wage is pulled upward by the
average wagesf Shipside Operatiorthat include significant benefits® That direct economic
activity supports an additiondl0.2 proprietors with @&ombinedaverage monthlygrossincome
of $1,038912°" On a sector by sector basis, all secexsept timbertract preparationpay a
living wage, with LWP ranging frorB3¥0to $4,492 in shipside operatioris.

Total direct employmeneffects of the Port Log Yard arel8 FTE at an average
monthly wage of $4,88and LWP = $7D

The economic impacts in tabBcreate expenditures in the supply chain (indirect
impactg and elsewhere in the economy (indudetpactg of Clallam County. €lsum of
direct, indirect and induced effectspresented in tablel. The 8.4 FTE employed from
activities ranging from forest preparation through shipside operations earn an average monthly
wage of $,688and LWP =#1 with a monthly proprietorgrossincome of $1,88,913.>° That
direct employment supports an additiona®.1 FTE in the supply chain (indiréetpactg at an
average monthly wage of $2,339 and LWABE648 with a monthly proprietogrossincome of
$42,785. The expenditures of those ditcand indirectly employed support an additional 30.
FTE in the economy of Clallam County at an average annual wage 38 &a¢BLWP =$2,154
with a monthly proprietorgrossincome of $34667. The total 18.7 FTE earn an average wage
of $3308with LWP =-$679with monthly proprietor gross income of $1,1160.

> IMPLAN estimates wages for forestry and timber tract piciibn differently than the wage aggregation in

QCEW data for NAICS 115. The implications for wage estimates are explained in Appendix C.

*® Benefits were not included under wages for all other sectors.

Lat[!bQa SadAYFGSa FT2NAIAKRELNKSZHESI AFORTES | NBR ¥ 21LIB NI OO 2
be regarded as revenues. It is not net income, or revenues minus operating expenses. Proprietor income has a
significant impact on indirect impacts as it covers expenses for operations, whickseraployment and income

in related sectors.

*®The average monthly wage of $4,377 is associated with NAICS 113 in the QCEW data for 2016, the code applied

to several activities that all fall into commercial logging.

%9 Rounding accounts for the discrepgnaf $1 between tables 3 and 4.
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Impact Type FTE Average LWP Monthly PI
Direct 814 $4,990 $1,003 $1,038,913
Indirect 19.1 $2,339 -$1,648 $42,785
Induced 80.2 $1,833 -$2,154 $34,443
Total 180.7 $3,308 -$679 $1,116,140

Table4: Totalannualdirecteconomic impacts from operatiomsoving wood fibethrough the
Port of Port Angeles Log Yard in 2016.

THE ECONOMIC IMPAGIFSDIRECTLY DEPENDENPLOYMENFEECTS

As mentioned earlier, in this repoat business is said to be directly dependent on the
Port Log Yard if a portion of the wood fiber it buys/sells move through the Port LogWhiig
that volume may be a small proportion of its total, it can he tlifference between profitability
and insolvency.The directly dependent employment effeatensist of 21 at Evergreen
(chipping and transport) plus 27 in commercial logging for 48¥TX5 at Interfor, and 83 at
Port Angeles Hardwoad The 21 FTE &vergreen are a portion diie total operationsof
Hermann Brotherswhereas the 125 at Interfor and 83 at Port Angeles Hardwoods constitute
their entire payrollin Clallam County

A business is said to be directly dependent on the Port Log Yard if @opawf
the wood fiber it buys and/or sells move through the Port Log Y.ard

The indirect effects begin with forest preparation and commercial logging and extend to
trucking of final products to marké&t. Those trucking operations include movement of hog fuel
and wood chips.The values presented in this section are for each firm analyzed independently
of the others. Thus, the values in the tables that follow camtictly be combined with tables
summaized in the sectiomhe Economic Impacts of Direct Employment Effastthere are
spillover effects To do so can result in counting an economic impact t¥iceWith this

1 a4 SYLKFAAT SR Ay !'LIISYRAE /% Y2RStAy3d 90SNENBSyQa $§02,
downward bias in estimates, operations in the woods had to be included as direct FTE to more accurately capture
the ecanomic impacts of Evergreen.

® The reader is reminded to keep in mind footnote 58. The connection between jobs in the woods for Interfor and
Port Angeles is strong, so that those impacts can be treated as indirect.

2 As an example in the analysis of Eveagr some of its wood fiber supply comes from Al€iina Forest

Products. The expenditures for that supply will appear as indirect impacts in this section. However, in the section
direct employment effects, when modeling the flow of wood fiber througé Bort Log Yard, some of the labor

used to move that wood fiber was analyzed as a direct impact.

% An additive methodology could have been developed for this study. However, as with any study, tradeoffs are
necessary. It was determined that for the puges of making maximum potential use of the results herein
contained, analyzing each wood product manufacturer separately could inform decision makers of how these
employers contribute to the economy of Clallam County.
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caveat in mind, the aggregation of direct and directly dependent employmeettsftioes
create an approximation of totanpacts

Ecoromic impacts of Evergreen

Evergreer(EFIwood chip production is a subsidiary operation of Hermann Brothers, a
local company with a long term standing in the forest products industylallam CountylIn
addition to operating the Eclipse Industrial Paxkiich includeghe physical location of Port
Angeles Hardwood, Hermann Brothers employs 95 FTE driving 70 trucks. Hermann Brothers
also maintains numerous ancillary operationsnfrsmechanics to specialized hog fuel
processing machines used in the for&kt.

Hermann Brothers employs 95 FTE driving 70 trucks.

Hermann Brotherss the primary exporteof the wood chips and hog fuelsed atPort

Townsend PapeCompanythe largesprivate sector employer in Jefferson County, with 300

FTE at an average monthly wage of $5,833 and LWP = of $1,846. On a daily basis, Evergreen
transports $-60 truckloads of wood chips andftruckloads of hog fuel to Port Townsend

Paper. While thedirect linkage in this report between Evergreen and the Port Log Yard is

export logs sold b FPe\lcan Hermann Brothers alsproduces and transportwood chips

and hog fuel to Port Townsend Paper Company provided by other suppliers of these feedstocks
(seeFigure 2) In total Hermann Brothers provides upward of 80 percent of the total feedstocks
used by Port Townsend Paper Compah9. S NENB Sy Q&8 LINRRdzOG& | f &2
soil and saw timber exported to markets as distant as Ogden, @taBdse, Idahd® Thus,

9 @S NH NB SyyiiepandarianypBynéntin this studyis a subset all of these economic
activities, from wood product manufacture to transport by truck.

Evergreen is directly dependent upon the Port Log Yaf@FAlcanis a custome
When Munro LLC contracts for and executes a timber sale, logs are sorted and directed to
specific customesx. The export log section goes@-P&\Ican Chip and saw and pulp wood
can be sent t&vergreen for processing into wood chips and truckingdd Townsend Paper.
The directly dependent employmehpactsassociated with Evergreen were estimated by
using a daily wood chip transport of 40 loads, plus 4 loads of hog fuel traesiiorPort

% Bill Hermann, Hermann Brothers.

Ay
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operations was used for the estimate below. The methodology is explained in Appendix C.

% Evergreen processes logs harvested on the peninsula for-Slbara Forest Products as well. Those economic
impacts are captured in the analysis of direct employment effects. Similarly, Evergreen processes logs imported by
AlcanChina Forest Productsing barge and raft. The movement of those materials is captured in this section.
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Townsend PapeEompany’’ Employment (FTE), averag®nthly wage (Averageljving Wage

Premium [WB and monthly proprietorgrossincome (Monthly PI) are presented in tald&®

2 KAES GKS @I fdzSa LINBaSyiSR OF LJidzZNB Yzald 2F 90
only a small parof the total economt impacts of Hermann Brotheas the economy of Clallam

County

Impact Type FTE Average LWP Monthly PI
Direct 48 $4,688 $701 $363,094
Indirect 22.4 $2,942 -$1,045 $91,526
Induced 38.7 $1,838 -$2,149 $16,647
Total 109.1  $3,319 -$668 $441,846

Table5: The estimatedlirectly dependentconomic impacts of Evergreen in 2016.

The 21 FTE employed by Evergreen and Hermann Brothers to transport and produce
wood chips directly deriveddm the 43.6 MMBF of wood fibdrarvested from private lands on
the peninsulamoving through the Port Log Yard in 2016 also directly employed 27 FTE in the
woods, in forest preparation and management and commercial logdihgs, total direct FTE is
48, the sum of 21 and 2%. The average monthly wage was $4,688 with LWP = $701. The
monthly proprietorgrossincome of $363,094 supported nearly 4 proprietors in forest
preparation and management and commercial logging. Indirect employment was 22.4 FTE at
anaverage monthly wage of $2,942 with L2 ,045and monthly proprietor gross income of
$91,526"° Induced employment is 38.7 FTE at an average monthly wage of $1,838 with LWP =
-$2,149 and average monthly gross proprietor income of $16,647. There ark ADH
AYLI OGSR o0& (KA& O2YLRYSYyl 2F 90SNEANBSyQa 2LJ1S
with LWP =$668 and monthly proprietogrossincome of $441,846.

7 Actual transports can be as high as 60 truckloads per day. Thus, the values in table 5 are conservative, and

actual impacts can be far greater.

® The direct dependent empyment effects of Evergreen were estimated using a mix of trucking and wood chip
manufacturing. An aggregate of values is presented, where FTE is the sum of values shared by Hermann Brothers

and average monthly wage estimated using IMPLAN modeling. 0Bhésgo protect proprietary information

while estimating reasonably accurate approximations.

*The complex and large scale structure of Hermann Brothers makes modeling problematic. Evergreen processes

all of the chip and saw and pulp logs harvestedtee North Olympic Peninsula. Only a portion of those

operations are captured in the estimates appearing in this report. See Appendix C.

“DAGSY GKS FyltedAaOrf FaadzLiirAzya ySOSaalNBE G2 OF LI dz2NB
most2 ¥ (GKS da22064 Ay (GKS ¢g22Ra¢ I NB OFLIWIdzZNBR 4 RANBOG ST¥
downward in this section.
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Economicmnpacts of Interfor

Interfor employs approximately 125TEover 2 shifts tqprocessan average 0100
MMBF of timberannually Capital equipment is routinely updated to maintain efficient
production facility.

Interfor employs approximately 125 FTE over 2 shifts to process an average of
100 MMBF of timber annually.

Its millingcapabilities utilize logs of 19 inches in diameter or lesspresent,Interfor cannot
fully utilizepotential markets for its products due to limited availabilityszw logs Given the
current level of public harvest, and tight competition for privdiarvests which are at their
maximum sustainable threshold, imports by water are seen asahminingpotential to
increase operational capabilities.

The 125 FTE was used along v@iliarterly Census of Employment and Wa(f@EEW)
dataand proprietor incone created by IMPLAN. The results are presented in @inleerms of
direct, indirect and inducetinpacts Impacts are presented in termsearhployment FTE,
average monthly wagéAverage)Living Wage Premiun VB and monthly proprietorgross
income(Monthly Pl) Employment at Interfor provides @veragemonthly wage of $4,420
with a LWP = $433. Indireichpactsare 98.1 FTE at an average monthly wage of $3,214 with a
LWP =$773. Monthly proprietoigrossincome is $459,239 with 88 percent¢commercial
logging. The indirect 98.1 FTE include proprietors. 25.3 of ihdgectFTE are employed in
commercial logging at an average monthly wage48%7with a LWP =%77.

The 125 FTE at Interfor support an additional 167.1 FTE at an averagghly
wage of $2,648 in the economy of Clallam County

The estimated 4.1 proprietors receive a montghpssincome of $404,80&rom forest
preparation and commercial loggindnducedmpactsconsist of 69 FTE at an average monthly
wage of $1,842 witla LWP =$2,145; monthly proprietogrossincome is $29,642. The 125 FTE
at Interfor support an additional 167.1 FTE at an average monthly wage of $2,648 in the
economy of Clallam County.

Impact Type FTE Monthly Wage LWP  Monthly Pl

Direct 125 $4,420 $433 $23,661
Indirect 98.1 $3,214 -$773  $459,239
Induced 69 $1,842 -$2,145  $29,642
Total 292.1 $3,406 -$581  $512,542

Table6: Estimateddirectly dependenteconomic impacts dnterfor in 2016.
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Economicinpacts of Port Angeles Hardwoods

Port Angeles Hardwoods (PA Hardwoads) subsidiary of Cascadia Hardw@aup
Capital equipment is routinely updated to maintain efficientproduction facility. At present
83 FTkre empbyed toprocessan average 028.8 MMBF of AldeiMaple and Cottonwood
annually. Approximately 85% were harvested from the peninsula while approximately 15% was
0FNBSR Ayid2 (GKS t2NIQa [23 I NRO® ¢K2aS AYLRN
peninsula harvest to maintain a single shift operating at slightly above 100% production
capacity’*

At present 83 FTE are employed to process an average of 28.8 MMBF of alder,

maple and cottonwood annually. Approximately 85% were harvested from the

peningdzf I 6 KAfS FLIWIINBREAYIFGSte& wmp: 61 a ol NE
Imports are necessary to compensate for insufficient peninsula harvest.

In addition, it makes possible sourcing wood fiber at markets with lower prices thereby
increasing profit margim Were PA Hardwoods to run a secshift thatwood fiber would
likely need to be imported via baeg@ndor raft.

The current 83 FTE was used along \@tbEWvagedataand proprietorgrossincome
created by IMPLAN. The results are presented in tabiegerms of direct, indirect and induced
effects. Impacts are presented in termseofiployment ETE, average monthly wage
(Average)Living Wage Premiunb\VB and monthly proprietogrossincome(Monthly PI)
Employment at Port Angeles Hardwoods pdad anaveragemonthly wage of 8,420with a
LWP = 833 Indirectimpactsare 651 FTE at a averaganonthly wage of $3,28with a LWP =
-$771. Monthly proprietorgrossincome is $38,935with 88 percent in commercial logging.
The indirect 65.4 FTE inde proprietors. 16.8 of those FTE are employed in commercial
logging at an average monthly wage df37with a LWP =877, that estimate corresponds to
2.6 proprietorsanda monthlygrossincome of $267,119. Inducéchpactsconsist of 45.8 FTE
at an average monthly wage of $1,843 with a LWF2,144; monthly proprietogrossincome
is $19,682. The 83 FTE at Port Angeles Hardwoods support an additional 114.1 FTE in the
economy of Clallam Countf§.

™ The shift operates at 40 hours a week for about half the year, and 50 hours a week the other half. Michelle
Petitt, Port Angeles Hardwoods. Payroll data was provided; however, values contained in this report were
generated using IMPLAN to protect the proprietary nature of that payroll data. As the payroll data exceeds
2port Angeles Hardwood pays a wage plus béméfiexcess of that reported here, which uses QCEW data. Thus,
the methodology employed results in a downward bias in the estimates presented. Stated differently, Port
Angeles Hardwood contributes more to the economy of Clallam County in terms of engrlbgnd income.
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The 83 FTE at Port Angeles Hardwoods supporadditional 114.1 FTE in the
economy of Clallam County.

Impact Type FTE Monthly Wage LWP Monthly PI

Direct 83 $4,420 $433 $15,711
Indirect 65.1 $3,216 -$771  $304,935
Induced 45.8 $1,843 -$2,144  $19,682
Total 197.1 $3,352 -$635  $340,328

Table 7:Estimateddirectly dependentconomic impacts of Port Angeles Hardwoods in 2016.

The Portof Port Angeles Log Yard and a Strategic Future

The forest products industgyforest preparation and management, commercial logging,
wood product manufacturing and exporggrovidesdirect employment of 68 FTE at an
average wage of $45®with a LWP =@03.”

The forest products industry provides direct employment of 663 FT®Eatam
County at an averagenonthly wage of $4,%0.

In addition, that directimpactsupports 54 proprietors with aombinedaverage monthly gross
income of $5,643,545. Those dir@eipactssupport indirect employment of 296 FTE in the

supply chain and another 555 FTE as induced employment in the overall economy. This report
has detailed the role of the Port Log Yard asaus for those interconnected impacts

The specific ways in whidhe Port Log Yard supports the forest produaustry have
changedover timein response to changing market conditionkcontinues to provide an
interface between water transport anitie movementof wood fiberthat isopen to all
potential customers.The presence of a long term infrastructure that meethanging economic
needs can continue to suppate industry that is the largest single source of export earnings
Clallam County$193,735,806 in 2015. At present, the Port Log Yard serves as aigex
whereby wood harvest on the peninsula is exportedtiogk, barge, raft or shipto domestic
and international market$®> Those exports take the form ehwlogs and, recently, wood
chips. Imported logs arrive by barge and raft. The Port Log Yargdralgdes the space for log

" This analysis is presented in Appendix B, The Total Economic Impacts of the Forest Products Industry.

" This constitutes 19 percent of total exports. With paper production, the value was $351,925,758, or 35 percent
of total export incone. Exports represent an infusion of income and employment to the economy that would not
exist otherwise. In the forest products industry, export sales create multiple stages of value added and, as a result,
significant employment multipliers.

® Sales tdPort Townsend Paper Company are a source of export income.
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processing, from scaling to debarking, and sorting and stacking in preparation for Sale®

of those sales are to local mills, where wood fiber is transported by truck. Some logs processed
at the Port Log Yard are exportemldomestic markets by truckAt each stag®ef expenditures
employment generally at livingwage iscreated for local familiesThese activities occur in a
dynamic market, the uncertainties of which pose a number of strategic challenges.

At presentharvests from private lands agg or nearupper sustainable thresholds
Harvests from public lands have been uncertain, and future harvest levels from State Trust
Lands remain unknown as the sustainable harvest guidelines for 2015 have yet to be
establidhed by theBoardof Natural Resources.

Harvests from private lands are at or near upper sustainable thresholds.
Harvests from public lands have been uncertain, and future harvest levels from
State Trust Lands remain unknown.

Harvests from Olympic NatiahForest are, at present, a{pyoduct of forest restoration

activities. As harvests from public lands cannot be exported internationally prior to value
added manufacturing, therepresent a source of wood fibgincluding bioenergy, whiatan be
captured with some certainty by local manufacturing firms, thus increasing stages of processing
and expenditures with impacts aorresponding employment and income.

Saw log demand is highnd softwood demand is forecast to grow at an annual rate of
2.3 percenthrough 2030, reaching an dline high’® Thus price competition isand will
continue to besignificant.

Saw log demand is high, and softwood demand is forecast to grow at an annual
rate of 2.3 percent through 2030, reaching an-&line high.

Demand cmes from local mills, the international export market, and off peninsula markets for
saw logs. Interfor could expand production with more wood input, as markets for their product
exist. Port Angeles Hardwoods has insufficient supply for one shift, grattenl315% of its

raw material bywater. It is to be stressed profitability at these mills is wood fiber supply
dependent: reductions in those flows can make the difference between economic viability and
insolvency.At the same time, the demand for wdachips is high. Market conditions for wood
chips changed rapidly over the past 12 months. At present there is insufficient supply for users
in the Pacific NorthwestDemand is increasing from China as new investments in chemical
cellulose manufacturing are made that require an increased supply of wood chips produced

& Industry NewsForestry SourceéApril 2018, p. 11.
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from hemlock’’ At present,Port Townsend Paper Compaisythe primary consumer of wood
chips on the pemisula. There is reason to believe that competition for pulp logs andactup
sawlogs will be intense. If that demand results in buying saw logs for chipping, there will be
constraints on the capability of local saw mills to operate.

While the shutdavn thresholds caused by wood shortagesice increases are
unknown, they do exist. In 2015 we experienced two such events with Green
Creek and Interfor shutdowns.

While the shutdown thresholds caused by wood shortagese increases are unknown, they
doexist. In 2015 we experienced two such evefreen Creek and Interfor shutdowfi&?

The emergence of Ginkgo Trading increases the problematics discussed above. The
planned annual export dbur 45,000 ton ships is equivalent to 11 weeks of total wobigh ¢
volume used by Port Townsend Paper Comgan®n a per ton basis, wood chips going to Port
Townsend Paper Company support more FTEs than will international exports for two primary
reasons. The first are the 300 FTE employed at the mill.

Wood chips ging to Port Townsend Paper Coiapy support more FTEs than
international exports for tworeasons.The first are theB00 FTE employed at the
mill. The second are the 15 drivers employed moving chips to the mill.

The second are the 15 drivers employed mowhips to the mill. Ginkgo only
represents increased employment if additional fiber is availalfleheir operations mean
shifting that fiber from one place to another, there may be losses in terms of local economic
development? { LISOAFAOI ff &5 GKS SYLit28YSyid FyR AyO2Y:
2LISNF 0A2ya INB fSaa Ky GK2aS O2NNBalLRyRAy3
Townsend Paper Company. Should a reduction of hog fuel and wood chips reduce Port
¢C26yaSyYR tFLISN /2YLIyeQa YINBAY LIMEWOWCLIA G2 dzaf @
consequences for the North Olympierfnsula could be catastrophic, especially for Jefferson
County.

" Interview, Bill Hermann, Hermann Brothers.

78 Pulp markets were so tight the winter of 202018 that some paper mills were forced to buy chigg saw logs

as a substitute for lower cost pulp wood. Mike Hermann, Hermann Brothers.

" NIPPON Paper ceased operations in 2016. Among the economic factors involved in the shutdown decision, one
was a tight fiber supply. Interview, Harold Nordland, KORP

¥ Two of these three shut downs were predicted, and estimates of the economic impacts, in Daniel A. Underwood
and Jason CrosAnalysis of the Wild Olympics Wilderness and Wild and Scenic Rivers Act of 2012: economic
impacts and opportunitiepublishedby the Port of Port Angeles, November, 2012.

# Bill Hermann, Hermann Brothers.

82 Ginkgo locates at the Port Log Yard, truck hauling will be reduced with corresponding reductions in driver FTE.
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The discussion above leads to the issue of increasing the suppbodffiberfrom off-
peninsula regions The Port Log Yard provides the facilities to import wood. There are
established markets on Vancouver Islaritbwever, institutional barriers make thogetential
AYLERNIGA LINRPOfSYFGAOY il ahdKekgort tax@sWola dadzidso be¢ o6& /
imported from Southern Alaskand other northwest regionsHowever, northwest fiber
YENJ] SGa INB aldA3IKGZE YR LINAROS O2YLISGAGA2Y OF

The Port Log Yard provides the facilities to import waadbrder to increase
supply.

Modification and or development of facilities at the Port Log Yard to improve the
feasibility and efficiency of water imports could increase the availability of wood fiber to local
marketsby off-setting price competiton as®&2 R T A 0 SNJ & F 2% Singilarlyi, thél KS Y2 y S
marine terminal makes possible imports by ship. Given the international nature of wood
markets and unknowns of what species might be optimal for advanced wood manufacturing,
the future feasibility of usinghose facilities should not be underestimat&d.

There are at least two potential emergent markets: tree bark and advanced
wood manufacturing.

There are at least two potential emergent markets related to this investigation. The first
is that at present tkre is one form of forest fiber in surplus, partly due to the closure of
NIPPON, tree bark that can be used as beauty bark and hog fuel. At present, there is a market
for surplus beauty bark in Anacorteshichcan be economically accessed using exidtarge
facilities at the Port water front> Approximately two barges bring in wood for Port Angeles
Hardwoods and return empty. They could be loaded with beauty bark. The same export
process might be applied to export hog fuels to markets in the NorthwRelated is export of
hog fuel to emergent international markets.t gresentthere is surplus hog fuelThus, it is an
export market that can be pursued withoatlverse impacts on the local econoiylong as a
surplus exists However, consideratioshould be given to hog fuel needs shoMdKinley
Paper begin operating as support of those operations would increase local employment and
income.

The second potential emergent market would involve creating at least one additional
stage of value addedit could take the form of advanced wood manufacturingmight make
use of saw logs currently exportetf.so, local FTE will likely increase. If it makes use of

% Mike Hermann, as conveyed by Bill Hermann, HermanrhBrst
8 Tyler Kruzfeldt., Monta Vista Capital.
% Mike Hermann, Hermann Brothers.
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materials currently utilized elsewhere in the local economy, the net change in FTEbeould
positive or negative. If it makes use of imported wood, local FTE will incrBeselopment of

such amew and emergent sector will require addressing several economic challenges. First is
identification of a product, ideally one that fills an open niche. Integration of wood fiber with
recycled composite carbon fiber may provide that opportunity. Seaafide completion of a
carbon life cycle study which explores the potential carbon capture of that product. This is
important because, and especially on a global scale, growth in demand for carbon sequestering
building materials is expectéd. Third wil be identifying and securing a reliable supply of

wood fiber. Public harvests from the North Olympic Peninsula are one possibility. However,
the use of water borne imports through Port facilities should not be discounted. Fourth will be
the organizatnal structure of this emergent sector. Ideally that form of organization can
minimize handling and transport costs from harvest through completion of the final product for
export. A sequential organizational process may be ideal, one that brings in frmodhe

forest for processing, from one stage to the next in the absence of necessary loading and

dzy t 2 RAy3 2y i2 (NHzOl ad ¢CKA&a O2dxZ R 06S fAGSNI
sawing, to cross lamination, to the addition of recycled composdrbon with a final product
emerging and ready for export, by truck or water.

8 Tyler Kruzfeldt, Monta Vista.
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Appendix A: The Economic Impacts of Wood Product Manufacturing

Figure 1 illustrates the complex economic network interconnecting multiple sectors of
the forest products indstry: forestry and logging, transport, wood product manufacturing, and
exports. Those direct economic activities are in turn supported by a wide range of businesses in
the supply chain, the indire@tnpacts All those employed and earning income throuwlfjtect
and indirectimpactsin turn make expenditures in the local economy, the indurepacts
The interconnections between these effects and all of the business sectors involved can be
analyzed by following the flow of expenditurelfustrated in lgure A3. The results are
captured by IMPLAN and explained belolhe discussion that follows is intended to help the
reader better understand how a change in the forest products industpactsother sectors of
the economy in Clallam County.

Economic Impacts:
Follow the Flow of Expenditures

Direct Effect ‘ Indirect Effect

Forest Management Commercial Logging

Commercial Logging Preparation Activities

Wood Product Induced Effect Truck Transport
Manufacturing

Retail Food Services

FigureA3: Expenditure flows and direct, indirect and induced economic impacts.

A simple model wassedto present the linkages between wood product manufacturing
and the economy of Clallam Countyhe model assumedamaginary mill was created that
employs 10(eople in 201&arning an average wage in wood manufactuai&4,420 The
use of 100 makes interpretation and application of corresponding employmgrdcts



34

straightforward. That will constitute the direampact Indirectimpactsin the supply chain are
then estimated along with resulting inducédpact Employment in the indirect and induced
impactsincludes proprietors. Income for indirect and indugegbactscan be analyzed as a
total for payroll employees and proprietors, mdependently estimatedThat is, for any total
level of FTEs, IMPLAN can be used to separately estimate total value added, payroll income, and
proprietor grossincome. Table Al presents direct, indirect and induc@dpactsin terms of
FTE, average mdrly wage,LvingWagePremium (LWP), and monthly proprietgrossincome
(Monthly PI). While direct FTE does not include the number of proprietors, proprietor
employment is included at FTE for indirect and induced impacte table illustrates every
FTE in wood product manufacturing supports 0.784 FTE in the supply chain (inadijpacts
and 0.552 FTE as indudedpacts Thusevery wood prodct manufacturing FTE supports an
additional 1337 FTE in the econonof Clallam Count§?

Impact Type FTE Income Average LWP Monthly PI
Direct 100 $5,303,913 $4,420 $433 $18,929
Indirect 78.4 $3,026,876 $3,217 $2,820 $367,391
Induced 55.2 $1,220,271 $1,842 $1,445 $23,714
Total 233.7  $9,551,060 $3,406 $3,009 $410,034

Table Al: Direcindirect and induced impacts from a mill employing 100 FTE in 2016.

The aggregate employmemhpactsin table Al can be analyzed over 536 individual
economic sectors. The indirect employménpactscover 112 sectors, ranging from
commercial logging (22 FTE) to vegetable farming (0.1 FTE). Induogdctscover 131
sectors, ranging fromeal estate(4.1 FTE) to veterinary services (0.1 FTE). TaBldléstrates
those employment FTEs for the top ten industries for indireqtacts Those top temidustries
contain 8.6 of the 78.4 indirect FTE§%0). The average monthitycomein the top ten
industries is 8,672with LWP $85. When reviewing thendirect and inducedmpactsby top
ten sectors, it is important to emphasize that FTEs in all sepr@sented except IMPLAN 16,
commercial loggingncludeproprietors. With the exception of commercial logging and
sawmilling, reported average wages were estimated by IMPLAN and include proprietor income,
wages and benefits. The average wage data formercial logging and sawmills used QCEW
data to retain consistency with previous sections. Those sectors too often pay benefits, and we

8 IMPLAN automatically estimates proprietors as FTE for indirect and induced impacts. It does not estimate the
number of proprietors under déct impacts. Given the existence of little monthly proprietor gross income for
wood product manufacturing, there would be only a small proprietor employment impact. This issue has been
addressed elsewhere in this report, including estimating the diré& for forest preparation and management

and commercial logging. Also see Appendix C.

% The total employment and income multiplier impacts depends on the number of times income is spent locally.
For comparison, when people shop outside of the countyt theome leaves the local economy and has no
employment and income impact.
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have seen that proprietor income can be significant. Keeping this caveat in mind, the averages
reported in Table A2 wierstate total compensation in commercial logging and sawmiffing.

To help decision makers bettassess average income, wages plus proprietor income
was used to compute the averag@e Table A2except for commercial logging and sawmilling
where QCEW vadis are used to retain consistency with analysis in previous sectibmss,
those averages should not be compared with average wages in commercial logging and
sawmilling because those averagesed QCEW data aml not include benefits and proprietor
income. Thenumber of proprietors and their income hagen analyzed in previous sections

IMPLAN Description FTE Average LWP
16  Commercial Logging 20.21  $4,377  $390
395 Wholesale Trade 6.9 $8,469  $4,482
134 Sawmills 5.4 $4,667 $680
411  Truck Transportation 5.3 $5,528 $1,541
448  Accounting and Payroll 3.6 $2,377 -$1,610
461 Management of Companies 2.7 $6,920  $2,933
468 Services to Buildings 2.4 $1,245 -$2,742
502 Full Service Restaurants 1.8 $1,766 -$2,221
19  Agr Support Activities 1.7 $2,006 -$1,981
460 Professional Services 1.6 $1,817 -$2,170

Total Indirect Effects for Top-10 Sectors 51.6 $4,672 $685

Table A2: The economic impacts be top ten indirect sectors adfacted by a mill employing
100 FTE in 2016.

Similar analysis for inducechpactsis presented in table 8. The total induced
employmentimpactsin the top-10 sectors is 23.8, less than ehalf the indirect employment
effects. Average induced wages range from $3,082 in General Merchandise Retail to $234 in
Non-store Retail. The avage wage of $1,683 is well below that @f&72for top-10 indirect
effects. The value of $1,683 is weighted downward by Real Estate anstdterRetail™

¥ The estimated FTE for commercial logging was adjusted for the total number of proprietors, which is 0.14
proprietors for each 1 FTE, or (0.14 x 20.21) = 2.83 proprietors. Hidfais thus 20.21 + 2.83 = 23.04. Inclusion of
the high average monthly gross proprietor income would have significantly increase the average wage causing
difficulty of interpretation.

% IMPLAN estimates for total income in real estate are poor. Dettdigting of the IMPLAN model by Olympus
reveals the total value added by those 4.1 FTE was $168,159, for an average of $3,418. That value added covers
wages, proprietor income and, likely, commissions. Thus, the average monthly income in Real Esth#blg p

near but below the average value of $3,418.
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IMPLAN Description FTE Average LWP
440 Real Estate 4.1 $416  -$3,571
501 Full Service Restaurants 3.5 $1,779 -$2,208
485 Individual and Family Services 2.6 $1,572 -$2,415
502 Limited Servcie Restaurants 2.5 $1,558 -$2,429
400 Retail: Food and Beverage 2.2 $2,942 -$1,045
405 Retail: General Merchandise 2.1 $3,082  -$905
407 Retail: Nonstore 1.8 $234  -$3,753
483 Nursing and Community Care 1.8 $2,956 -$1,031
503 Other Food and Drinking 1.8 $2,202 -$1,785
406 Retail: Miscellaneous 1.4 $1,062 -$2,925

Total Indirect Effects for Top-10 Sectors 23.8 $1,683 -$2,304

Table A3: The economic impacts on the top ten induced sectors as effected by a mill employing
100 FTE in 2016.

For illustrative purposes, imagine entry of a new wood product firm with 10 FTEs. While
LINSOAAS SO02y2YAO AYLI OlGa ¢6Aff RSLISYR tdzLl2y G KS
NI OS 2dzi SELISOGSR A Y LJth® étimatesyprowidédsn thiszetnon @ Q& SO
can be applied directly to any changes in wood product manufacturing. Those 10 direct FTE
would support 2.6 indirect FTE in commercial logging earrdi@yr$ with LWP = 390. In
addition, 0.36 proprietors would be supged with an average monthly propriet@ross
income of $12,873. We would expect to see 0.69 FTE in the wholesale trade, 0.53 in trucking,
and 0.36 in accountings indirect employment effectsin terms of induced effects, we would
expect 0.41 FTE in resdtate, 0.35 FTE at full service restaurants, and 0.26 in individual and

family services.
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Appendix B: The Total Economic Impacts of the Forest Products Industry

The total direct economs impacts associated with therestproductsindustry begin
with forest preparation, forestry and logging. Logs are sorted for distribution to customers:
local wood product manufacturers, and domestic and international export markets. Some of
that sorting by customer is done at the Merrill and Ring (MR) operatidineaPort Airport
Industrial site and at the Port Log Yard by businesses described in this Yef¢ood fiber
harvested from Clallam and Jefferson counties (approximately 200 MMBF from private lands
and 29 MMBF fronstate Trust &nds in 2016 moves by trkito scales operated by Pacific Rim.
Scales are physically located on Highway 101, Interfor, Port Angeles Hardwoods, and the Port
Log Yard. Total FTE moving that flow of wood fiber was 383 in 2016, with 24 in forest
preparation and 359 in forestry anddging, which includes truck transport. Wood product
manufacturing employed 255 FTE. Export operations employed 24 FTE, 16 as maritime workers
and 9 as employees of the Port of Port Angeles. This flasvilhistrated in lgure B1.

[Forest Management and Commercial Logging]

Highway 101

Pacific Rim Scales Port Log Yard

| 1 1
(] (o) e G (]

| /\ 1

Distribution International Domestic Distribution

Figure B1: Thedv of wood fiber through the forest product industry.

%L For analysis of the log export industry, $2aniel Underwood and Jason CroEseEconomic Impacts of Private
Timber Harvests: An Exploratory Investigation of Harvests, Exports, Employment, Incorag Rasittances
December 2017. Published by the Port of Port Angeles.



38

Table B1 presents FTENMgrth American Industrial Classification Syst&lCyand
economic activityusing QCEW data for NAICS 115, 113 and 321; data for the Port Log Yard and
shipside operations canfeom cited interviews and studies previously citedlso contained is
average monthly wage (Average), living wage premium for a family of four (tMRymber
of proprietorsestimated using IMPLANNd monthly proprietogrossincome (Monthly Pl). &h
table reveals the average monthly wages range from $3i0%@restry preparationa sector
with seasonality in employment, to $8,691 in shipside operations. Employment in forestry and
logging, wood product manufacturing and at the Port approximateS@per month. Each of
those activities provides a family living wagetotal of 54 proprietors are supported in all
economic activities using NAICS 113 and*1donthly proprietorgrossincome ranges from
$48,269 in wood product manufacturing to $%,2770 in forestry and logging. That income is a
gross before expenses. Coverage of those expenses results in support of employment in the
supply chain, or indireagtnpacts

NAICS Economic Activity FTE Average LWP  Proprietors Monthly PI
115 Forestry preparation 24 $3,052 -$935 3 $204,387
113 Forestry and logging 359 $4,377 $390 50 $5,211,770
321 Wood product manfacturing 255 $4,667 $680 $48,269
113 Port Log Yard staff 8 $4,824 $837 1 $56,007
4883  Shipside operations 16 $8,691  $4,704 0 $123,113
Total Direct Economic Impacts 662 $4,550 $563 54 " $5,643,545

Table B1: Total direct economic impacts associated with the forest prodhaictstiy >

Direct employment in théorestproductsindustry, as illustrated above in table B1,
results in expenditures in the supply chain creating indinegtacts Those directly and
indirectly employed, when making expenditures in the economy of @lallaunty create
inducedimpacts supporting employment and income in a wide range of economic sectors. The
precise linkage between direct, indirect, and indu@egactswas explored in Appendix A.
Table B2 presents the total direct, indirect, and indueednomic impacts caused by tharést
productindustry in 2016 Direct employment of 68 FTE earning an average wage of $8,5
with LWP = $58in the forestproductsindustry supports 296 FTE in the supply chain as indirect
impactswith an average monthly wage of $2,96&h LWP =$1,079. These impacts are

2 The Port Log Yard plays the economic function of commercial logdiigja log yard operatioq and thus

supports proprietors off site.

3 Discrepancies in sums are due to roumrgd

% Earned income values used in these estimates was taken from QCEW data for 2016; values for Port Log Yard
employees were provided by the Port of Port Angeles and do not include benefits. Income values for shipside
operations come fronbaniel Underwod and Jason CrosBheEconomic Impacts of Private Timber Harvests: An
Exploratory Investigation of Harvests, Exports, Employment, Income and Tax Remifeuesber 2017.

Published by the Port of Port Angeles.
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summarized in Table BZ.he direct and indirect employment and income supports 555 FTE in
the general economy at an average monthly wage of $1,839 with LA R248. Monthly
proprietor grossincome is $5,643,545 from direthpacts $1,164,309 from indiregtpacts

and $238,963from inducedimpacts The total economic impact of the forest product industry
¢ direct, indirect and induced impactsis 1,515 FTE at an averagenthly wage of $3,23 with
LWP =$75 and monthly proprietor gross income of $7,0857.

Impact Type FTE Average LWP  Monthly PI
Direct Effect 662 $4,550 $563  $5,643,545
Indirect Effect 296 $2,908 -$1,079 $1,164,309
Induced Effect 555 $1,839 -$2,148 $238,963

Total Effect 1515 $3,231 -$756  $7,046,817

Table B2: Total direct, indirect amtiuced economic impacts of the forest productdustry.
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Appendix C: Data and Methodology

AN OVERVIEW OF ECONOMMPACANALYSIS

The primary objective of this technical report is to capture the direct economic impact
of the Port Log Yard on the local economy. However, as the flow of wood fiber through the
Port Log Yard affects other businesses in the forest product induditectly dependent
economic impacts were also investigated and analy2&tile the methodologies were
commensurate, some modeling complexities created estimates between effects which are not
additive. In other words, some impacts in the directly degemt effects also appear in the
direct effects. Adding those taldéogether would result irdouble counting. In appendix B, all
sectors were integrated into a single model so that the limitations described above are not a
problem. However, in so dointhe interactive dynamics of the Port Log Yard as a nexus
supporting economic relationships is obscured.

To help the reader interpret how employment and income changes in one sector affect
employment and income in another, Appendix A was developed to detratad how an
imaginary mill of 100 FTE affect the overall economy. Appendix B summarizes the total
economic impacts associated with the forest products industry, including the Port Log Yard.
This appendix explains the nature of the data used and hgantbe interpreted. In addition, it
explains the analytical approach used and the strengths and limitations of its estimates.

The North American Industrial Classification (NAICS) is used to identify the sectors
analyzed. The economic sectors directlplgmed are Forest Preparation and Management
(NAICS 115), Commercial Logging (NAICS 113), Log Yard Operations (NAICS 113), Log Scaling
(NAICS 113), Wood Product Manufacturing (NAICS 321), Debarking (NAICS 321), Wood Chipping
(NAICS 321), Log Trucking (\A1@3), and Shipside Operations (NAICS 488R)e Bureau of
Labor Statistics annual revised Quarterly Census of Wages and Employment (QCEW) for 2016
was used for employment and annual wages. 2016 is the most recent revised annual QCEW
available. Annuakage estimates in QCEW do not include benefits. As a result, estimated
economic impacts are biased downward as many employers in the forest products industry
provide benefits®® An exception was analysis of Evergreen Forest Industries where some actual
payroll data was used. In addition employment is reported as FTE: all employers report
monthly their total number of employees and total payroll. They do not report total hours
worked.

9 Only log trucking operations were directly analyzed. There are also indirect trucking impacts included in the
indirect effect analysis.

% Interviews indicate all of the major employers in the forest products industry provide some level of employee
benefis. Benefits are also estimated by IMPLAN. To protect proprietary information, as requested, QCEW data
was used for NAICS 115, 113 and 321. Thus, wages under direct impacts are biased downward in this report.
9 Bill Hermann provided the data and allowigsi use in this study. Its use was partial, including only truck drivers.
Hermann Brother wages are significantly above norms. Use of QCEW data would have significantly reduced the
impacts of those operations.
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IMPLAN is a regional inpautput modeling system that uses primarganomic data
obtained from the Bureau of Economic Analysis, Bureau of Labor Statistics, and the US Census
Bureau. It is an effective means for conducting economic impact analyses, and, as the industry
standard, was used here to estimate employment, wages monthly proprietor gross income
(income beforeexpenses)While IMPLAN adjusts for benefits and estimates proprietor income,
reported average wages for direct employment were based solely on QCEW, unless otherwise
noted. Evergreen and Port Log Yard doyees are exceptionsAverage wage data for indirect
YR AYRdzOSR SYLX 28YSyid AyOtdzRSa Lat[!bQa Sada
used for the Port Log Yard Crew, and estimated values for shipside operations from previous
analysis® In theprocess, the model constructs expenditure multipliers between economic
sectors within specified regions, in this study, Clallam County.

For illustrative purposes, when a local mill buys timber, a series of interrelated
expenditures are set into motionWhere these expenditures begin is the direopact That
directimpactsets into motion a series of subsequent expenditures that ripple through the
| 2dzy e Qa SO2y2Yed ¢ ArpactsandNdiucedyhpatt® Th8 iRdiréctda A Yy RA N.
impactscapture all dependent activities in the supply chain. If the diregactwas a mill
buying timber, the indirectimpactscapture activities beginning with forest preparation, forest
management, logging operations that range from cutting timber, moving it thincthe forest
to landing operations, trucking, and log scaling. Some of that economic activity is provided by
businesses with a corresponding covered payroll contained in QCEW data, while some is
provided by proprietors. In some economic sectpferestmanagement and commercial
loggingg 12 and 14 percentf the total employment goes to proprietors. All of the people
working in direct and indirect activities spend income in the local economy thus support
inducedimpacts These induced effects rangeiin food services and retail stores, to real
estate and the offices of physicians and dentists.

IMPLAN constructs expenditure multipliers for all of these interconnections, making it
possible to estimate indirect and induced changes in employment, wagdgraprietor
income caused by a direchpact- the employment and corresponding income resulting from
an intended outcome. In this study, those outcorfieare driven by changes in the portion of
private timber harvest that uses the Port Log Yard. Thasetdmpactsinclude wood fiber
exported by ship as logs or chips. It also includes wood fiber moved by barge and raft.

Application of IMPLAN t@stimate economicimpacts

IMPLAN a regional economic impact modeling systéraces how changes in
expenditure flows affect employment, wages and proprietor income in what might otherwise
appear as disparate sectors. Activities that increase direct employment in one sector (e.g.
logging) create employment, wages, and proprietoiome in the supply chain (indirect),
including trucking, wholesaling, management services, and more. The numberstiohéull

% Daniel Underwood and Jason CroBseEconomic Impacts of Private Timber Harvests: An Exploratory
Investigation of Harvests, Exports, Employment, Income and Tax RemiftBecesnber 2017. Published by the
Port of Port Angeles.

% MPLAN data for Clallam County for the year 2015, adjusted?idité was used.
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equivalent (FTE) jobs in each sector, along with wages and proprietor income are estimated.
Wages associated with direct and inditemployment become expenditures in the broader
economy (inducedmpactg. The number of FTE by employment sector (food services, retail,
offices of physicians, etc.) along with wages and proprietor income are estimated. Sectors 15
(Forestry), 16 (Commest Logging), and 134 (Sawmills) were used for dinepactsin the

forest product industry as they best capture the processes used for harvest and wood
processin{f’®. The impacts of shipide operations use sector 414 (Sight Seeing and Water
Transportation. Wage estimates used in 414 were acquired using QCEW from NAICS 4883,
which accurately reflects employment in shipside operations. All monetary values are
expressed in $2016.

IMPLAN does not estimate the number of proprietors associated with any @iffect
though it does capture the corresponding proprietor income. Olympus worked with Mark
Taylor at IMPLAN to estimate the relative number of proprietors to total covered FTES in
forestry and commercial logging, sectors with high levels of proprietmmie. In forestry
(NAICS 115/IMPLAN 115) each 1 FTE is associated with 0.12 proprietors. In commercial logging
(NAICS 113/IMPLAN 116) each 1 FTE is associated with 0.14 proprietors. IMPLAN estimates for
indirect and induced employment include proprietprghich can then be separated from total
estimated employment using these ratiftig those 2 sectors Total indirect and induced
income can be separated into wage and salary income and proprietor income. As a result, this
technical report provides a fanore comprehensive presentation of who earns what, where,
and whether they are wage and salary or proprietors than was possible in the past.

The Living Wage Premium

In the process of evaluating the impacts of economic development, decision makers
often corfront an estimated wage. Useful in the assessment process would be a quantitative or
gualitative metric that indicates whether those wages will increase (or decrease) the average
level of welfareto constituents The Living Wage Premium was developethéet this need*
and applied the Living Wage Estimator developed by Dr. Amy Grasmier, MIT. The Living Wage
Estimator calculates the cost to provide for basic family negususing, transportation, food,
health carec for different family compositions, &m a single adult to households with adults
and children. The Living Wage Premium (LWP) is the difference between an average monthly
wage and $3,987, the living monthly wage for a family of four with adults, oneworking**?

19 NAICS codes are, respectively, 115, 113, and 321. As there are no expected changes to paper production, this

sector was excluded in the analysis..

101 baniel A. Underwood, Donald Hackney and Dan Friesner, "Criteria for Sustainable Corficomaiyic

Development: Integrating Diversity and Solidarity into the Planning Progmssial of Economic Issu@ecember

2015): 11121123; Daniel A. Underwood and Dan Friesner,

! aasSid al LIWAy3as GKS {20Alf Cl 0 NferidfoaSusiahabiity an®JDtiof2 YA O L YL
hLISNI GA2y Lt 9fSYSydGa JFoarnd of ednandicissu@eptettien201d): 8ad2T. y Y A y I 3 ¢

%2The living wage in Clallam, for a family of four with one working adult is $47,840 annually or $3,98%month
http:/livingwage.mit.edu/counties/5300%See Daniel A. Underwood, Donald Hackney and Dan Friesner, "Criteria

for Sustainable Community Economic Development: Integrating Diversity and Sylid&rithe Planning Process,

Journal of Economic Issu@&ecember 2015): 111P123.


http://livingwage.mit.edu/counties/53009
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Wages greater than $3,98&ysa positive wage premiurgthey cover more than the
essentialg; and thus increase the level of general welfare in a community. Wages less than
$3,98 pay a negative wage premium and thus decrease the level of general wedfatige to
this benchmark

The value to decision makers is thus straightforward: to determine if economic
development will increase welfare, look at the LWP. The average monthly wage in Clallam
County for 2016 was $3,051 for a negative LWR-@8&™% Thus, the average wage doest
support a family of four. Furthermore, that gap has been increasing annually sincé®1992.

ESTIMATIN®IRECEVMPLOYMENEFFECTS

The overarching objective of this report was to estimate the total economic impact of
the Port Log Yard in terms of emplognt and income. The structure and operations of the
t 2NI [23 _FNR INB adzyAljdzS¢é Ay GKS &aSyasS GKI
Accordingly, Olympus used the flexible modeling capabilities of IMPLAN to explore the
overarching objectivé? As explained in the body of the report, interviews were conducted
with a wide variety of businesses associated with the Port Log Yard. The nexus of those
operations was illustrated in Figure 1. Those interviews produced employment estimates for
the secors illustrated, defined using NAICS, and converted into IMPLAN sectors. Wage data for
NAICS sectors was obtained using QCEW data for 2016, and was used in {fiphaNiews,
previous studies, and scaling data was used to estimate total wood filves By source
through the Port Log Yard and to final customers. Those volumes were used to estimate
corresponding FTE in forest preparation and management and commercial logging. FTE values
for the Port Log Yard and related activities, from scaling toking, were derived from
interviews. Thesums of those FTE atiee total direct employment effectoresented in Table 1.
In the process of moving that flow of wood fiber, proprietor income was also generated along
with corresponding employment. Both Faiad proprietors, along with income, were
presented in Table 3: 82.4 FTE earning an average wages@0$ith LWP = $03and 10.2
proprietors with average monthly gross income of $1,038,912. IMPLAN was used to estimate
the resulting indirect and induceeimployment which was presented in Table 4. The 80.4 FTE
and 10.2 proprietors created expenditures supporting 19.1 additional FTE and proprietors in
the supply chain at an average wage of $2,339 with L\WR2 648 and average monthly gross
proprietor incane of $42,785. Direct and indirect employment created expenditures
supporting 80.2 FTE and proprietors in the general economy at an average wage4&itha
LWP =$2,12 and average monthly gross proprietor income of $34,667.

1% This negative living wage premium 6836 indicates that the average occupation in Clallam County would need

to pay $5.40/hour more to provide a living wage for a farofljour.

% baniel A. Underwood and Jason Cragdderness Declarations, Wild and Scenic River Designations, and
Additions to Olympic National Park: Evaluating the Cumulative Economic Impacts on Clallam and Jefferson
Counties Port of Port Angeles, Septber 2011.

1% The same process was used to analyze the economic impacts of Ginkgo Trading.

1% The partial exception was some wage data associated with Evergreen. This investigation, and others conducted
by Olympus, reveal Hermann Brothers is one of the dsgipaying employers in Clallam County.
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ESTIMATIN®IRECTLREPENDENEVPLOYMENEFFECTS

The sectoral models of IMPLAN were used to estimate the direct, indirect and induced
economic impacts of wood product manufacturers who receive a portion of their wood fiber
through the Port Log Yard, as explained in the bddye report. The wood product
manufacturers analyzed in this report are Evergreen, Interfor, and Port Angeles Hardwoods.
Data values were obtained in the same fashion as that described for direct employment effects.
Wage data for Interfor and Port Anigs Hardwoods was taken from QCEW. So too were wages
for milling at Evergreen. However, theickingwages used for Evergreen were used from
interview data as the largest employment sector for Hermann Brothers is trucking and
Hermann Brothers pays a réikely high wage, including benefits.

Modeling Evergreen

Evergreen, much like the Port Log Yaildpis a nexus in the forest products industry.
In 2016 it was the only chipping operation on the North Olympic Peninsula. As aoésult,
timber harvestfor saw logschip and saw and pulp logs move to Evergreen for processing
before transport to final customers. Thus, part of a saw log moving through the Port Log Yard
for export, either international or domestic, moves to Evergreen by tridie same wold be
the case for a saw log harvested and sent to Interfs.illustrated in Figure 2, about 42% of a
tree moves to Evergreeior chipping, and 12 percent become hog fud/IPLAN multipliers are
built using totals flows to construct average FTE, dndls/ A TA Ol yif & dzyRSNBalAY
622 RSBEzZLILIZ NI SR 68 9OSNANBSYy Q& SELISYRAGAINBAZ |y
expenditures for raw materials. A detailed model of these relationships was beyond the scope
of this study. At the same time, Olympwanted toreasonablyO | LJG dzZNB 9 GSNANB Sy Qa
impacts. Working with input from Bill Hermann, a partial solution was found.

As the overarching objective was to estimate the direct and directly dependent effects
of the Port Log Yard, only wood fibmoving through the Port Log Yard has been analyZdus
is less than half the total volume moving through Evergreen. Thus, the impact analysis
presented in the economic impacts of the Port Log Yard significantly biases downward the
contributions of Evagreen. The employment and income effects associated with Merrill and
Ring operations have been excluded because the Port Log Yard is not used, though the Marine
Terminal is. In 2016, 43.6 MMBF of saw logs moved through the Port Log Yard. As a saw log
has the equivalent of O6 in chip and saw and pulp logs (0.43/0.45), that 43.6 MMBF
corresponds to 41.9 MMBF of wood fiber equivalent that moved through Evergreen for
processingnto wood chipsand transport’® ¢ 2 O LJi dzNB (KS a220okBy Ay (KS
that volume, table 3 can be used. The FTE for NAICSdrh&ercial Loggirand 115Forest
Preparation and Managememtere necessary to harvest the 43.6 MMBF moving through the
Port Log Yard. For every MMBF moving through the Port Log Yard, 0.96 MM ta

97 Eor every log that is loaded onto a ship for export, 0.96 logs graded as chip and saw and pulp logs move to

Evergreen. On a volume basis, about half of the jobs supported in the woods for export and locaamailling
ddzLILR2 NIISR 08 9@OSNENBSYyQa 2LISNIGAZyaod CKAA A& (GKS Yl 22|
economic impacts.
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Evergreen. Thus, about half of the FTE in those sectors were directly dependent on

Evergreert®® Evergreersupportsabout 2 FTE in NAICS 115 and 25 FTE in NA3G$ way of

the flow of saw logs through the Port Log Y&ftiThese values were uséad construct a

NBEIA2Y Il f AYLI OG Y2RSt F2N) 0KA&a adzoaSid 2F 90SN.
in Table3.

Direct employment for Evergreen was estimated using2heeported FTEmill workers
and driversas NAICS 321 (IMPLAN 134, Sawmillwogd product manufacturing Direct
impactsalso include the 2 FTE in N&IC15 and 25 FTE in NAICSA ndirectimpacts also
contain commercialdgging andorestpreparationandnl y I} 3SYSy iz SELISOGSR | &
operations and expenditures feedback into the forest supporting additional jGthgmpus
tested the efficacy of these assumptigrand others as wellGiven the scope of this
AYy@SaGAalrGA2yY T GKS SO2y2YAO0 AYLN bdicial FEto 1 KS a2
produce the 41.9 MMBF of chip and saw and pulp logs going to Evergreen as a result of the 43.6
MMBF moving through the Port Log Yard. Indirect effects include additional employment in
Commercialogging, expected given spillover effectspecially as additional truck transport of
related businesses that include other wood product manufacturers. Thus, Table 5 provides a
oreasonablé approximation of the economic impacts of Evergreen as directly dependent on
the Port Log YardHowever, thse values mask the overall economic impacts associated with
Hermann Brothers. There is not straightforward solution to analyzing that nexus within the
context of this study. Indeed, it would be a comprehensive study in and of itself.

Modeling Interfor ard Port Angeles Hardwoods

The FTE values of 125 and 83, respectively, were obtained from interviews. Wages
came from QCEW. IMPLAN sector 134, Wood Product Manufacturing, was used to estimate
indirect and induced impacts. Paid compensation was separabed froprietor income to
better reflect average monthly wages. Proprietors are included in FTE for indirect and induced
employmentimpacts, which biathe average wage downward. The reader may note that
indirect employment pays more on average in dirgctependent employment effects than
under direct employment effectsThe reason is that forest preparation and management and
commercial logging appear as indirect effects in the supply chain for directly dependent
employment effects. This has a siggaht impact on the estimated average wage as
employment in commercial logging pays an average of $4,764 with LWP = $777. This weight
the average for indirect employment upward relative to that seen under direct employment
effects: $4,556 versus $2,33%he difference reveals that, on average, employment in
commercial logging provides living wage employment.

The reaon for modeling the two effectsdirect and directly dependeng is
straightforward. When analyzing direct employment effects, FTE bedhe forest and
continued through Port Log Yard operations. This was necessary, first, given the overarching

% This is a general and approximate assumption, reasonable given the estimation needs in this section. The goal

is to gve the reader an approximate idea of what individual businesses contribute to the economy where and how.
199 actuality, Evergreen supports far more than this as the primary chipping operation in Clallam County.
1%yages came from QCEW. For NAICS 113, QGE2 NJ Hnmp 61+ & dzaSR & OFf dzSa ¢SNB
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objective. Second, given the unique organizational structure forest operations had to be
integrated with the Port Log Yard. Otherwise, IMPLANIsvaot make the connectionnder
standard assumptionsWhile forest operations could have been modeled as indirect impacts,
the overarching objective led Olympus to include them in direct effects. Total employment and
total wages were not affected by ihassumption, only the line in which those values appear.



