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Cost Proposal Instructions

Proposals will be evaluated on Proposer’s proposed cost to complete the three phases of MU1S
harvest activities. The projected costs of completing all six harvests through 2037 will be based on the
prorated costs per acre for each of the three Phase cost estimates for MU1S. Proposers may opt to
propose on any or all Phases of work, and may omit tasks under each phase for which the Proposer is
unable to provide (either through lack of expertise, capability, or knowledge to satisfactorily
subcontract the task for completion). For omitted phases/tasks, the Proposer shall enter zero (“0”) or
leave blank. Any blank cells shall be deemed by the MWMC as omitted tasks.

Evaluation of Cost Proposals among Proposers shall be based on comparing costs for completing each
of the three Phases of MU1S. Proposers will be scored highest for the lowest costs proposed in each
Phase, as follows:

e MUI1S Logging Phase: ranked lowest to highest cost proposed
e MU1S Restoration Phase: ranked lowest to highest cost proposed
¢ MU1S Replanting Phase: ranked lowest to highest cost proposed

The MWMC shall take into further consideration for cost evaluation the value of Proposers who:

e (Can complete all Phases.
¢ Can complete all Harvests.

The MWMC recognizes that final negotiated and invoiced costs may vary based on:

e Final agreed upon scope of work, specifications, approach, and acceptance metrics.
e Final yields of poplar biomass harvested, processed, and sold.

Furthermore, the MWMC recognizes that costs may be impacted by conditions, experience, and
efficiencies from Harvest-to-Harvest, and that future harvest costs based on the MU1S cost proposal is
for estimation of total contract value and annual budgeting requirements only. The MWMC shall
confirm harvest costs for each successive harvest with the successful Proposer prior to each harvest.
However, costs shall be based on this Cost Proposal and any rationale or factors for deviation from the
original Cost Proposal shall be documented and agreed to by the MWMC.

Completing the Cost Proposal Worksheet:

Download the MWMC's Excel file with the RFP package. If you need any assistance, contact the
Contract Manager listed on the cover page of the RFP.

Follow the instructions on tab 1 of the worksheet. Only two columns of data are editable: the Units
column and the Cost per Unit column. Proposers must enter values in the Cost per Unit column. The
Units are set to default values of one of the following units:

e Unit (the entirety of MU1S, with a unit count of “1”)

e Acre (pre-set to the acreage of MU1S)

e Tree (pre-set to the number of trees of MU1S at 222 trees per acre; 10% is added to the tree
count for the number of whips needed for planting stock).

e BDT (bone dry tons, pre-set based on MWMC'’s projected typical yield of either poplar
pulpwood or slash/hogfuel material). Note that fresh harvested poplar has a moisture content
of approximately 50%, and a 2-to-1 ratio of green tons to BDT is a reasonable estimation.
Furthermore, based on past trials, the MWMC estimates that 1 BDT of logs yield 1 thousand
board feet (1 MBF) of saw boards.
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Proposers may opt to change the Units from the pulldown menu in the worksheet. For example, if a
Proposer determines that Tree is a better Unit than Acre for the Task cost estimate, the Unit can be
changed to Tree and the number of units will automatically correct to tree count rather than total
acres. Additionally, if Proposers determine that a fixed cost for the entire Harvest is a better way to
estimate the cost, the units can be changed to Unit.

After completion of entering all costs per unit for all Tasks proposed to be completed, the remaining
values in the worksheet auto-calculate.

The second tab of the worksheet is not editable, but auto-calculates the cost to complete the entire six
Harvests based on MU1S costs.
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Poplar Harvest Management
Preliminary Recommendations Report

February 2024 (revised November 2025)

Prepared by Todd Miller, MWMC Deputy Director
(Poplar Harvest Management Services Project Manager 2013-2024)

Executive Summary

This preliminary recommendations report presents the MWMC operations team at the City of Eugene
with a proposed schedule and best management practices for routine harvest and replanting of the
Biocycle Farm. The MWMC'’s capital program team at City of Springfield will continue to compile a
record of the efforts and outcomes resulting from oversight of all harvest, marketing, and replanting
activities from 2013-2024. Recommendations for further documentation, evaluation, and next steps
are presented.

The strategies herein are summarized as follows:

e Harvest Rotation
o Break management units (MUs) into six smaller rotational units by separating existing
MU1, MU2, and MU3 into north and south units each, divided by the farm road and
irrigation risers.
o Adopt a biennial harvest and replanting schedule starting with the harvest of MU1-
South (MU1-S) in 2026, followed by its replanting in 2027.
o This will eventually level out to regular harvests at year 11, providing one year of
slippage (to age 12) if needed, or one year of acceleration (age 10) if beneficial.
o Upon establishment of regular two-year harvest and replantings, source poplar whips
from pruned branches from 2-year old growth from the previous planting unit.
e Harvest, Post-Harvest, and Planting Needs
o Separate contractor tasks into harvest, field preparation, and replanting scopes of
work under separate procurements and contracts.
o Task harvest contractor with sales of poplar product - typically wood pulp, and expect
no market value for hog fuel.
o Destroy stumps in place after harvest by grinding to surface or subsurface level and
interplant next rotation between stump locations.
o Manage hog fuel as tree row mulch during field preparation scope of work.

The capital program team will continue to explore market opportunities for Biocycle Farm poplar, as
well as opportunities for higher/best use of logging slash or hog fuel residuals, such as compost or
biochar. Depending on long term market realities/reliabilities, if no solid wood (saw log or peeler log)
market is feasible, the MWMC should consider coppice growth off existing stumps after harvest for
generation of biomass only.

Page |1 February 2024 (Revised November 2025)



MWMC Poplar Harvest Services
RFP Exhibit D: Poplar Harvest Recommendation Report

Page |2 February 2024 (Revised November 2025)



MWMC Poplar Harvest Services
RFP Exhibit D: Poplar Harvest Recommendation Report

Contents
Executive Summary 1
Purpose 5
I.  Recommended Harvest Rotation Scheme 5
Recommendation 1:Transition to a six-unit management scheme. 5
Recommendation 2: Transition to an alternating year cycle of harvest and replanting................... 5
Recommendation 3: Adopt six-unit, alternating year harvest schedule starting 2026...........cc....... 6
Il.  Harvest Needs 9
Timing of Harvest 9
Tree Felling and Processing. 10
Log Decking and Loading. 10
Slash Management. 10
lll.  Post-Harvest Needs 10
Slash Cleanup. 10
Stump Management. 10
Tilling/Mastication. 10
Soil Amendment. 10
Pre-Emergent Herbicide. 11
Tree Row Mulching. 11
Grass Alley Establishment. 11
IV. Planting Needs 1
Poplar Varietals 11
Poplar Sourcing. 12
Dimensions: Whips vs Cuttings. 12
Internal Sourcing. 12
Pros/Cons. 12
Proprietary/Other Varietals. 12
Planting Protocols. 13
Vegetation Management. 13
V. Harvest and Market Strategy 13
Budgeting. 14
Contracting. 15
Marketing of Logs. 15

Page |3

February 2024 (Revised November 2025)



MWMC Poplar Harvest Services
RFP Exhibit D: Poplar Harvest Recommendation Report

VI. Residuals Management

15

Disposition of Slash.

15

Onsite Use of Biomass Residuals.

16

Hog Fuel Production

16

Biochar Production.

16

Class A Biosolids Composting

16

VII. Tree Growth Management

16

Saw Log Production.

16

Pulp Log Production.

17

Biomass Production.

17

17

VIIl. Poplar Management Resources

Recommended Poplar Management Resources Guides

17
17

IX. Recommendations and Next Steps

Page |4

February 2024 (Revised November 2025)



MWMC Poplar Harvest Services
RFP Exhibit D: Poplar Harvest Recommendation Report

Purpose

This report provides a preliminary set of recommendations for ongoing management of poplar
harvests based on the experiences from the initial harvests and replantings of the MWMC's Biocycle
Farm - specifically the three designated management units (MUs) MU1, MU2, and MU3 - from 2013-
2024. This 12-year period represents a “startup and commissioning” era of the initial establishment of
the MUs to learn best practices based on experienced market and environmental conditions.

A full compilation of information of all project phases, implementations, data, results, observations,
pilot studies, and analyses and recommendations is a work in progress and will be presented as an
online “encyclopedia” of data, resources, and information gathered from the commissioning era. The
recommendations herein are not expected to change as a result of the encyclopedia compilation, but
rather be supported and augmented by the information. The Biocycle Farm Encyclopedia will provide
information that provides more detail on recommended practices, resources, and considerations for
adaptive management of the Biocycle Farm.

l. Recommended Harvest Rotation Scheme

Recommendation 1: Transition to a six-unit management scheme.

Starting with the next harvest, the MWMC should transition away from harvesting entire units (MUT,
MU2, and MU3) in a single season and instead transition to six units (splitting each existing unit into
north and south halves as delineated by the access roads).

Figure 1 presents the recommended six-management-unit layout. The recommended units are MU1-S,
MU1-N, MU2-S, MU2-N, MU3-S, and MU3-N (for north and south halves, respectively).

This reduces the acreage treated by half over the past practices, making management much more
feasible. Numerous challenges were encountered with historical harvest and replanting events due to
contractor capacity, market capacity, and seasonal weather variations either postponing or curtailing
field work. Half units allow for sufficient time to ensure contractors are secured and available, harvests
are completed in timely fashion to provide the necessary harvest cleanup and field prep needed to
ensure ideal replanting conditions, and there is scheduling flexibility to work around saturated field
conditions, hot weather fire hazards, and other extremes. Similarly, half unit acreages provide similar
feasibility benefits during replanting, ensuring that adequate planting stock can be collected during
the dormant winter season and subsequently planted after freezing weather and before spring rains
dry up.

Recommendation 2: Transition to an alternating year cycle of harvest and replanting.

An additional benefit of the six MU approach is to adopt an alternating year schedule of harvest-plant
such that every year either a harvest rotation is occurring, or, in alternating years, a planting rotation is
occurring. This provides several benefits, including regularity in workforce needs and in harvest
material going to market. Additionally, the MWMC can self-source poplar whip cuttings from pruned
branches off two-year-old growths from the previous planting unit. Trees should be pruned at that
point and therefore the cost to collect the whips is largely embodied in the pruning task.

Ultimately, the six-unit rotation schedule equals a 12-year cycle from initial harvest to final replanting
(six units with a year of harvest followed by a year of replanting). At the end of the rotation, trees will
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be 11 years old (in 12%" season of growth). If unavoidable interruptions to a harvest year should occur,
the harvest could be deferred to the following year and maintain the 12-year-old age limit on
agricultural poplar.

Figure 1: Recommended Six MU Layout

Six Management Unit Layout

MU2-N

MuU2-s
MU3-N

MU3-S
MU1-N

MU1-S

Recommendation 3: Adopt six-unit, alternating year harvest schedule starting 2026.

Several alternatives to adopt the six-unit rotation were evaluated and the schedule below is
recommended for adoption, with the first harvest in 2026. Due to the unequal staggering of existing
MU plantings, the initial years require harvesting trees at varying ages until the replanting schedule
generates the regular age-class rotation. Additionally, unless harvest starts in 2025, there will need to
be at least one year in which both a unit of harvest and a unit of replanting are occurring. These
activities do not necessarily need to overlap, as planting can be completed in spring prior to harvest
activities. A schedule starting in 2025 is ruled out because (a) Eugene Operations would need to be
prepared to contract for and oversee harvest this upcoming fiscal year, and (b) the MU1 trees will only
be 9 years old in 2025, reducing their yield and market value.

Tables 1, 2, and 3 provide the recommended schedule based on MU, Year, and Activity (same set of
data presented in different layouts). Table 4 presents the recommended annual activities
corresponding with harvest and replanting. These activities are further described in the following
sections.
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Table 1: Recommended Alternative for Optimized Harvest Schedule

Cycle Re-Plantin Harvest Unit .

Date ? Date Age Unit Acres

First Cycle 2016 2026 10 MU1S 76.9

2016 2028 12 MU1N 79.1

2019 2030 11 MU2S 56.4

2019 2031 12 MU2N 65.6

2023 2033 10 MU3S 56.8

2023 2035 12 MU3N 59.5

Second Cycle 2027 2037 10 MU1S 76.9

2029 2039 10 MU1TN 79.1

2031 2041 10 MU2S 56.4

2032 2043 11 MU2N 65.6

2034 2045 11 MU3S 56.8

2036 2047 11 MU3N 59.5

Third Cycle 2038 2049 11 MU1S 76.9

2040 2051 11 MU1TN 79.1

2042 2053 11 MU2S 56.4

2044 2055 11 MU2N 65.6

2046 2057 11 MU3S 56.8

2048 2059 11 MU3N 59.5

The recommended schedule strives to balance the following objectives:

1. Proceeding through each successive Harvest from a south to north order in each MU
successively from MU1 to MU3.

2. Attaining a sustained long-term biannual Harvest schedule at Age 11 by 2043. As shown in
Table 1, this steady-state schedule is not attained until the third full cycle of MU1-MU3
harvesting.

3. Bridging the near-term Harvests at Years 10 and 12 to optimize yields while staggering the
replanting schedule.

4. Ensuring an alternating biannual schedule of tree harvesting in the first year followed by
replanting in the second year and repeating through all South/North Units.

5. Isolating to MU2 a single year in the schedule where both MU2S is in a replanting year and
MU2N is in a tree harvesting year.

This schedule eventually balances out in the long term to a steady-state 11-year age harvest
biannually starting in 2043. However, the biannual harvest schedule commences immediately in 2026
(with exception of the 2030-2031 harvests as referenced in (5) above.

Note that MU2 reflects an establishment date of 2019. That MU was initially replanted in 2018 but due
to multiple setbacks that year, cuttings did not get placed in the ground until summer. Most of the
cuttings either did not grow significantly that year and were stunted from lack of an established root
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system, impacted by heavy vole browse due to thick grass regrowth, and/or needed to be replaced
with new cuttings entirely in 2019. Therefore, 2019 represents the more accurate year of
establishment.

Table 2: Recommended Harvest and Replanting Schedule by MU (First Cycle)

C Replanting
utting Stock Source*
MU Acres Harvest Replant Collection

Year Year

Year

MU1S 76.9 2026 2027 2029 nursery
MU1TN 79.1 2028 2029 2031 MU1S
MU2S 56.4 2030 2031 2032%* MUTN
MU2N 65.6 2031 2032 2034 MU25**
MU3S 56.8 2033 2034 2036 MU2N
MU3N 59.5 2035 2036 2038 MU35S

* Note 2-1: This assumes that the 2-year old pruning whip cuttings as demonstrated during MU1 re-
establishment is effective and appropriate based on cutting dimensions and pruning needs of young trees.
** Note 2-2: To self-source whips for MU2N replanting in 2032, MU2S would need to be pruned after Year 1
in 2032, which may be insufficient for whip dimensions. If so, pruning of MU2S could be deferred to Year 2
and nursery stock could be acquired for replanting MU2N.

Table 3: Recommended Schedule for MU Activity by Year (First Cycle)

Year Harv.est Harvested Replfxnt Replanted Pruning Unit Pruned

Unit Acres Unit Acres Acres
MU3S /

2026 MU1S 76.9 MU3N * 116.3

2027 MU1S 76.9

2028 MU1TN 79.1

2029 MU1IN 79.1 MU1S 76.9

2030 MU2S 56.4

2031 MU2N 65.6 MU2S 56.4 MU1N 79.1

2032 MU2N 65.6 MU2S** 56.4

2033 MU3S 56.8

2034 MU3S 56.8 MU2N 65.6

2035 MU3N 59.5

2036 MU3N 59.5 MU3S 56.8

End of First Cycle
2037 MU1S 76.9
2038 MU1S 76.9 MU3N 59.5

* Note 3-1: MU3 is noted here to ensure that any maintenance pruning is not overlooked on this unit. Due to age
and cold storage need, this stock is likely unsuitable for whip sourcing.
** Note 3-2: Pruning of MU2S could be deferred to 2033; see Note 2-2 above.
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Table 4: Recommended Annual Schedule of Seasonal Activities

Season | Month Harvest Activity Planting Activity Maintenance Activity
Winter December | Budgeting* Budgeting* Budgeting*
January Cutting collection 2nd year pruning and
(nursery or site whip cutting
cutting stock) collection.
February Logging/restoration Planting/tree care
services contract(s) services contract(s)
secured. secured
Spring March Confirm logging, slash | Planting
April management, and Survey for disease,
marketing logistics. pests, stress.
May Harvest/sales; onsite Weed/vegetation Mitigate stress
milling or log control/management, | problems.
Summer | June diversion. tree survival Irrigation/biosolids
July assessment. app, pruning,
August Slash mowing/weed control.
cleanup/processing,
stump grinding.
Fall September | Field restoration, pre- | Infill replacement
emergent herbicide plantings as needed.
treatment.
October Mulch rows, seed 1st year singling and
alleys. pruning of ground
level branches
November | Resurvey rows/tree
points for replanting.

* Budgeting involves both forecasting need for spring adoption of next fiscal year budgets and securing of any
authorities needed for winter contracting to secure annual services.

Il. Harvest Needs

Timing of Harvest.

Trees need to be harvested at no more than 12 years of age (12 years after planting). Any time within
the 12" year of age is deemed acceptable (i.e., before trees turn 13 years old). The statutes are not
tested in this regard, but other agencies have needed to extend harvests past year 12 due to
extenuating circumstances. The recommended harvest schedule includes initial harvests of 10 to 12
years, eventually settling on a consistent 11-year-old harvest age. Harvest should be scheduled as
early in the season as possible - typically starting June if soils are firm enough for heavy equipment.
An early start allows adequate time to ensure complete harvest while avoiding late summer issues that
can come with wildfire season and unseasonably hot conditions. Early harvest completion also allows
for adequate post-harvest cleanup and field prep activities prior to the fall rainy season.
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Tree Felling and Processing.

Trees need to be felled, with stumps cut flush (or close) to ground, and processed by stripping limbs,
then bucked into lengths suitable for trucking and market demands. This is typically done in one
process with a harvesting head that grasps the tree truck, cuts it at its based, runs it through the
stripping mechanism, and then cuts the trunk into uniform log lengths.

Log Decking and Loading.

Cut logs are typically yarded to a staging area where logs are readied for loading onto trucks. If market
or processing considerations demand it, logs may be chipped onsite either into chip piles for later
loading, or directly into hopper trucks. The harvest contractor will sell material to markets as
appropriate. See Section 7 on Harvest and Market Strategy for more recommendations.

Slash Management.

Field debris should be maintained to a minimum and all slash piled into uniformly distributed piles
throughout the unit or, if feasible, staged in a dedicated area. Slash should be managed per
recommendations of the Section 5 Post-Harvest Needs.

lll. Post-Harvest Needs

Slash Cleanup.

As recommended below, it may be most effective to procure separate contractors to perform harvest
and post-harvest activities. While the harvest contractor will create piles of harvest slash, the post-
harvest contractor will most likely need to rake the site and do the final slash cleanup. Slash
management techniques are recommended below in Section 8 — Residuals Management.

Stump Management.

Of the three stump management strategies tried, the recommended practice is keep in place and
grind flush or below surface level and mow sucker growths the following season, interplanting
between stumps. Stump removal and complete auger grinding to destroy the stump were expensive,
time consuming, problematic, and required extra field grading to level. Cutting stumps flush and
treating with herbicide was also expensive and problematic/infeasible, and many sucker shoots still
emerged from root systems and incompletely killed stumps. Retaining stumps as nurseries for new
poplar cuttings also presented more challenges and costs than is worthwhile. With proper Brown Bear
attachments, BMF staff or contractors can grind the stumps in a post-harvest field mastication phase.

Tilling/Mastication.

After post-harvest field cleanup, the unit should be run through with tilling or mastication equipment
to destroy remnant wood debris, level holes and ruts, and break up roots. As noted above, stumps
should be ground to surface or below in this phase.

Soil Amendment.

Soil pH should be tested prior to planting to determine if pH balancing is needed to reduce acidity.
Liming is not recommended, if avoidable, due to the expense and carbon footprint of lime production
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and importing (Oregon has no geological sources of lime). Amending with biochar can provide the
same soil buffering benefits of lime while sequestering carbon and enhancing nutrient and pollutant
management. Biochar can be produced during the harvest phase from logging slash; alternatively,
regional sources of biochar may be available if cost effective.

Pre-Emergent Herbicide.

A pre-emergent herbicide applied in the late summer or early fall before the wet season will greatly
reduce the weed growth in the spring when new poplar trees need to be established. A pre-emergent
herbicide application was not feasible in the 2013-2024 harvest/planting phases due to seasonal
issues with wet conditions, large acreages to manage, and other conflicts. The six-unit rotation with
smaller units provides a feasible schedule to ensure post-harvest field conditions are herbicide-ready
prior to the wet season. A pre-emergent herbicide also reduces or eliminates the need for a spring or
summer herbicide application when new poplars are growing out and getting established.

Tree Row Mulching.

It may be feasible to use hog fuel generated from harvest slash as mulch for tree rows to reduce weed
growth and provide soil enhancement benefits. However, in previous harvests, no cost-effective and
conducive method spreading hog fuel uniformly on tree rows was identified. If logging slash is not
diverted to biochar production or for hog fuel markets, then this option should be explored. With the
timing afforded by the six-unit rotation schedule, there should be time between the harvest and wet
season to process slash into hog fuel directly into manure spreaders or other appropriate equipment
to immediately land apply on tree rows, avoiding the issues of multiple handling of hog fuel piles and
the combustion risks associated with them. Mulch should be 3-4 inches thick to be effective in weed
suppression. Wood chip decomposition drives nitrogen consumption, which is an asset for biosolids
management but needs to be recognized for establishing healthy poplar trees. Nitrogen utilization
rates should be calculated based on biomass and adjustments made to biosolids application rates to
compensate for the additional nitrogen uptake on the young tree beds.

Grass Alley Establishment.

To ensure better field conditions, it is recommended to follow the practice of seeding grass alleyways
in the fall following field cleanup and pre-emergent herbicide application.

IV. Planting Needs

Poplar Varietals.

OP367 is currently the poplar varietal of choice for the Biocycle Farm and is readily available from the
few nurseries in the Pacific Northwest as well as able to be sourced from existing Biocycle Farm trees.
OP367 is selected for the reasons cited in the FEMA report after the 2016 ice storm - this varietal has
performed well at the Biocycle Farm site, has a better record of disease and pest resistance than many
other varietals, and generally grows big and straight, providing a better market potential. The
drawbacks of OP367 include its tendency to grow thick, bushy branches and fuller canopies, requiring
extra pruning effort and harvest processing effort. On the other hand, the numerous branches
requiring pruning after initial establishment make OP367 an ideal source tree for whip cuttings for the
next planting rotation. The oldest OP367s may be more at risk to ice storm damage due to their robust
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branches collecting more weight. Best practices warrant interspersing blocks of different varietals to
hedge against mass impacts from environmental impacts being experienced across the Biocycle Farm.

Poplar Sourcing.

Considerations in sourcing poplar starts include size (cutting lengths or whip lengths) and sourcing
externally from nurseries or internally from cuttings collected onsite.

Dimensions: Whips vs Cuttings. Whips are the recommended planting size. Whips are 6 to 8 feet long
single stalks of poplar no greater than 1” at the large end. The benefit of whips is that the trees have a
head start on growth above surrounding grass and weeds and will grow ample branches over the first
two years of growth to produce stock for the next planting. Alternatively, if whips are not feasible,
cuttings measuring 22" are more ideal than shorter cuttings and need to have a minimum diameter of
3/8"and no more than 1" Shorter cuttings are not inserted as deeply in the ground and generate
shallower root systems, making them more prone to topple and less able to tap soil moisture during
non-irrigated periods. A more complete list of specifications and dimensions will be presented in the
Biocycle Farm Encyclopedia.

External Sourcing. The number of Pacific Northwest nurseries is limited and may be reducing. Some
poplar nurseries that existed when the Biocycle Farm was established are no longer in business or no
longer providing poplar. There have been at least two respondents to each procurement on previous
replantings. This suggests that while poplar may be available from an external nursery, there is a risk

that no nursery stock may be available during future plantings. It is recommended that an annual list
of active nurseries available for sourcing poplar be maintained so that proper advance planning and

orders can be made.

Internal Sourcing. Onsite propagation could be a sustainable, cost-effective means of sourcing
poplar cuttings (whips). Under the six-unit rotation schedule, virtually two-year-old trees will be
established, in need of pruning, and have branches that should produce moderately sized, straight
whips for replanting. However, if the 2026 harvest date is adopted, the replanting date will be 2027,
and the youngest trees available for onsite sourcing will be the MU3 trees planted in 2023 and 2024
and having 3 to 4 years of growth.

Pros/Cons. Internally sourced cuttings need to be collected during the winter dormant season
no later than mid-February. A pruning regime prior to cutting collection needs to account for
the need for winter pruning. To be cost effective, the winter pruning and cutting collection
should offset a growing season round of pruning (typically done towards the end of the
growing season). Any pruned material not suitable for planting stock will need to be discarded
on the ground for later mowing or otherwise disposed of. Onsite sourced cuttings will need to
be properly packed and put in freezer storage until ready for planting. The latest whip pricing,
including cooler storage, is $4 per whip. Evaluation of the costs and feasibility to complete
winter pruning versus nursery sourcing is needed in the year prior to planting.

Proprietary/Other Varietals. OP367 is the predominant stock in the MU1, MU2, and MU3 replantings.
MU2 contains approximately one-third of proprietary stock sourced from GreenWood Resources. The
GWR varietals agreement disallows collection of those cuttings for propagation, but an exception
made be made for onsite use. Regardless, the GWR varietals will be too old for sourcing cuttings.
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Planting Protocols.

The recommended protocol for replanting is to establish new tree points between stumps from
previous harvest. With proper field preparation, stumps will be buried/indistinguishable and tree rows
and placement will need to be verified through survey/GPS tools. See Exhibit C from the MU1
Replanting RFP for general guidelines. Planting should include the following steps:

1. Survey/GPS tree rows and planting positions. Planting points can be confirmed by planting
crews with precise GPS technology or survey benchmarks and verification tools to ensure
north-south orientation with proper 14-foot spacing between trees and tree rows.

2. Clear the ground at each planting point, including grubbing out of any intrusive weeds within
a 3 feet radius of the planting point.

3. Insert a dibble tool approximately %-inch diameter to a depth of approximately 18 inches,
depending on soil resistance. Using a 22-inch cutting requires insertion of the cutting to 21
inches (accounting for tamped soil and mulch, if used).

4, Insert the planting whip or cutting, oriented bud tips up, to the full depth of the dibble hole.
Ensure whip is straight or that cutting is no more than 1-inch above surface and has at least
one healthy exposed bud, and that the cutting is not damaged, split, or broken.

5. Tamp soil firmly around the cutting to ensure that the cutting is not loose in the hole and that
it will not dry out from air exposure.

6. If feasible, ensure a thick mulch ring around each tree, preferably to 3-foot radius, is emplaced
and/or a weed suppression fabric is placed at each tree. Ideally, tree rows will be mulched with
hog fuel the previous fall and adequate material is available to readily place around the tree.

Vegetation Management.

Vegetation management can be provided by planting contractor, separate contractor, internal staff, or
combinations thereof. Mowing and reduction of weeds and grass competition is critical to robust
poplar tree establishment. Encroaching weeds/grass will compete for water and nutrients with the
trees, shade out small trees or starts, and create habitat and a vector for voles, insects, disease, and
trapped moisture.

V.  Harvest and Market Strategy

Strategic solicitation and procurement of harvest contractors is essential. Based on limited past
responses to harvest solicitations, include a zero-response situation, streamlining the work detail to
make it as conducive as possible for BMF operations and logging contractors is essential. The most
cost-effective and time-efficient logging was conducted by a logging contractor who was not
responsible for all the ancillary logging slash processing and field cleanup. Too broad of a procurement
(ranging from logging to field restoration) vastly limits the competition and availability of contractors
to do the work. Furthermore, attempting to package the harvest needs into one contract reduces the
alternatives the MWMC could have for biomass processing and other outcomes. Therefore, it is best to
split these tasks into distinctly different scopes of work: (1) logging, (2) biomass processing, and (3)
field restoration/preparation.

1) Logging Scope: felling/processing of trees, yarding/decking logs, piling slash, selling logs to
market.
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2) Biomass Processing Scope: processing of logging slash into hog fuel or biochar, and
stockpiling or sale of hog fuel or biochar.

3) Field Restoration Scope: stump grinding/field mastication, field raking/leveling, soil acidity
buffering (e.g. liming or biochar application - optional), pre-emergent herbicide application,
grass alleyway seeding, tree row hog fuel mulching (optional).

Budgeting.

The costs of services vary widely based on harvest-to-harvest volatility and inflation. A more
comprehensive evaluation of harvest costs based on elements of each prior harvest contract will be
presented in the Biocycle Farm Encyclopedia. Additionally, any sales revenue must be accounted for
separately and the value of the contract must be based on the costs prior to revenues - even if the
revenue balances or exceeds the costs of harvest. This is important for ensuring appropriate project
budgeting and proper procurement pathways and authorizations.

Table 5 presents the approximate costs were incurred for harvest and planting tasks over the entire
three-unit project cycle 2013-2024. Revenues were credited towards harvest costs and are added here
to account for full contract costs of harvests. Based on these expenses, not accounting for inflation,
Table 6 presents the approximate harvest and replanting cost of each of the six MUs. A full accounting
and analysis of costs, with inflation indexes and other forecasts, will be presented in the Biocycle Farm
Encyclopedia.

Table 5: Harvest Management Costs 2013-2024

Expense Totals Per Acre Avg
Harvest Costs $906,000 $2,298
Harvest Sales $936,000 $2,374
Total Harvest Cost $1,842,000 $4,672
Replanting Costs $602,000 $1,527
Total All Units $2,444,000 $6,198

Note: Total harvest cost includes the billed harvest costs plus the
harvest sales revenues credited on the invoices.

Table 6: Approximate Cost Per Unit (Unadjusted Averages)

MU Acres Harvest Planting Total Cost
Cost Cost
MU1N 79.1 $369,555 $120,786 $490,262
MU1S 76.9 $359,277 $117,426 $476,626
MU2N 65.6 $306,483 $100,171 $406,589
MU2S 56.4 $263,501 $86,123 $349,567
MU3N 59.5 $277,984 $90,857 $368,781
MU3S 56.8 $265,370 $86,734 $352,046
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In 2024, the ORS Procurement Rules updated Intermediate procurement to allow contracts up to
$250,000 with request for quotes - this is highly advantageous as previous experiences with Invitation
to Bid and Request for Proposals solicitations proved too onerous for, or precluded opportunities with,
potentially competitive contractors. A scope of work may not be split into smaller scopes purely for
circumventing the procurement thresholds. However, pending legal review/approval, the poplar
harvest needs have three distinct service needs, skill sets, and accompanying qualifications and
insurance thresholds that should qualify each for an independent Request for Quotes, with a
maximum contract of $250,000. For example, the logging scope may warrant broad form loggers
insurance, performance and payment bonds, and other requirements that are not applicable to the
other scopes. Furthermore, the field restoration scope may be accomplished in full or part by internal
staff and/or small service agreements (e.g. field liming or herbicide application).

Contracting.

Solicitations, authorizations, and contract execution should be scheduled and completed well in
advance of the service need (at least one month). Delays in this process can cut into seasonal work
periods and complicate the critical path of project completion. Opportunities to streamline this
process include:

a. Identify short list(s) of qualified contractors (e.g., via Request for Qualifications) who can
handle the scope of work, contract specifications, insurance requirements, and any bonding,
wage, or other applicable stipulations of the agreement. Refresh annually and alert identified
contractors of schedule of services needed in the upcoming year.

b. Prepare standard/template scopes of work and specifications, contracts, and solicitation
materials for each service/phase of work and schedule the release date to obtain quotes
(preferable) or (if necessary) ITB/RFP.

c. Schedule all activities for the year, including contracted services and internal operational
needs (e.g. biosolids application) and require adherence to the schedule (with reasonable
leeway for slippage).

Marketing of Logs.

MWMC planning team members will continue to seek opportunities and markets for Biocycle Poplar.
Meanwhile, expect that the likely market is solely as pulpwood and that the logging contractor is
responsible for securing the best feasible market for the pulpwood (logs and/or chips). Markets are too
volatile and unpredictable to forecast - in any given year, changes in national economies, number of
regional mills and pulp users in operation, and supply/demand issues make any forecast unreliable.
The logging contractors will know the best markets based on their logistics and going market rates.
The best market rates in past harvests have been for veneer and newsprint — both of those markets
have since closed or been constrained.

VI. Residuals Management

Disposition of Slash.

Logging slash and related debris have had very limited marketability. Slash can be ground into hog
fuel for either offsite sales (if rare market conditions make lucrative) or for use onsite. The highest/best
use of onsite hog fuel is for tree row mulching, if economically feasible (and coordinated with field
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prep and conducive weather). Alternatively, if biochar production can be scaled up and has favorable
cost-benefit outcomes, slash can be fed directly into burners for biochar production and avoid the
costs of hog fuel processing, stockpiling, and handling. A full agronomic/economic analysis of these
alternatives will be studied in the Biocycle Farm Encyclopeida.

Onsite Use of Biomass Residuals.

Unless external markets for hog fuel or biochar are more attractive, the biomass residuals can be put
to beneficial use on site.

Hog Fuel Production. Hog fuel mulching of tree rows (at least 3-4 inches deep in a row 6-feet wide)
will help reduce weed growth and the amount of herbicide and labor needed to control vegetation
(labor may include weed whacking, mowing, and spot application of herbicide). The decaying wood
returns carbon to the soil (but does not sequester carbon in the long-term) and drives nitrogen
demand from microbial processes. The increased nitrogen demand can increase the amount of
biosolids agronomic rate application. A lower biosolids application rate is currently required on trees
under 4 years old. This practice may allow for a more uniform biosolids application rate and overall
tree farm capacity.

Biochar Production. Biochar tilling into tree rows. Biochar has numerous potential benefits, including
precluding the need for field liming to buffer the soil acidity. Liming has a significant cost and carbon
footprint and should be avoided if possible. Amending the soil with biochar also sequesters carbon
(for 100s+ years), enhances water utilization (requiring less frequent/urgent irrigation in drought), and
enhances overall nutrient availability and pollutant reduction capacity. Together, these benefits should
result in larger trees with more biomass and market value at harvest.

Class A Biosolids Composting. Both hog fuel and biochar could be assets for an enhanced, Class A
biosolids product. Further study and evaluation of this practice is needed.

VII. Tree Growth Management

Adaptive management considerations should be made each harvest cycle to determine the best
practices for cost-benefit outcomes of the tree crop. Currently, trees are grown with intent to sell for
saw log (lumber) purposes, but market demand has only been for pulpwood (other than a brief
success with peeler logs for poplar veneer). MWMC capital program planning staff will continue to
seek local lumber market relations (from milling to end users). However, if those markets do not
materialize, the MWMC should consider whether either a pulpwood or a biomass focus is better in the
long term.

Regardless of the end market, the more biomass (whether in form of logs, chips, slash, or hog fuel), the
better. Harvest costs are largely the same regardless of whether the trees are 6-inch diameter or 12-
inch diameter. More biomass results in more market value and a better cost recovery for farm
operations. To enhance biomass production, trees should receive optimal biosolids and recycled water
application to maximize growth potential. Optimal may not mean maximum - depending on the
operational demands and considerations for the MWMC's overall operations.

Saw Log Production. For saw logs, trees should be managed to be straight, larger diameter, and knot
free by careful establishment (e.g., singling of main stem), pruning (both during establishment and
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through year 7 of growth up pruned to 10 to 20 feet high), and ample irrigation and biosolids
application.

Pulp Log Production. For pulp logs, tree establishment, pruning, and growth is less important,
although the more biomass at harvest, the more pulp value there will be in revenue. Taller and larger
diameter trees will have more biomass. Straighter trees remain beneficial if logs are stacked and
trucked offsite.

Biomass Production. Single trees with large trunks are not necessary if the goal is to produce only
biomass - for example, for biochar production and composting. In that case, the option to coppice the
trees after harvest can be considered. This could save significant harvest and re-establishment costs, as
coppicing is achieved by regrowing multiple stems from cut stumps. Younger growths (up to 3-7
years) can be harvested with specialized farm equipment to mow and grind the material directly into
hog fuel for biomass uses. One drawback of coppicing is the potential need to trim back the sides of
the coppice to allow farm equipment and carts to freely access the alleyways. More study and
evaluation on this option is needed.

VIll. Poplar Management Resources

Several manuals and resources related to the Biocycle Farm or poplar growing in the Pacific Northwest
are available and valuable for confirming and refining best management practices related to tree
establishment, harvesting, and end uses. Some of the materials were produced by GreenWood
Resources in establishing the Biocycle Farm and others were produced in collaboration with MWMC or
are otherwise relevant to Biocycle Farm best practices and opportunities. A fuller list of resources will
be included in the Biocycle Farm Encyclopedia.

Recommended Poplar Management Resources Guides

Crop Manual for Hybrid Poplar at the Metropolitan Wastewater Management Commission Biocycle Farm
(GreenWood Resources, Inc.,, January 16, 2008).

Assessment of Phase 1, 2 and 3 of the MWMC Biocycle Poplar Farm (GreenWood Resources, Inc.,
November 2009 undated).

Growing Hybrid Poplar for Bioenergy in the PNW, Washington State University Extension Publication
EM123 (GreenWood Resources, October 2023)

IX. Recommendations and Next Steps
In addition to the preliminary recommendations provided in this report, the following specific
elements should be further developed for inclusion in the Biocycle Farm Encyclopedia:

e Pilot studies outcomes and recommendations report.

e Replanting whips and cuttings best practices report.

e Harvest costs evaluation for opportunities for cost-effectiveness and efficiencies.
e Harvest slash management practices evaluation and recommendations.

o Comprehensive bibliography of poplar management resources.

Furthermore, the Springfield capital program planning team will, as next steps:
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1. Develop the Biocycle Farm Encyclopedia for future reference and follow up of opportunities.

2. Support the Eugene operations team with contracting recommendations for future poplar
harvests.

3. Continue to explore market potential and innovation in use of poplar biomass for building
materials, landscape materials, energy feedstock, and other uses.

The MWMC regional program team should continue to coordinate on best long-term practices,
including assessments for cost-efficiency and ease of operations, including:

e Pursue a higher biosolids application rate on younger trees based on quantity of hogfuel
applied as mulch and corresponding nitrogen consumption from mulch decomposition.
o If practice of saw-log quality trees is continued:
o Establish mill and vendor relationships to secure log or pulp buyers, depending on
market outcomes.
o Establish poplar whip cutting collection and onsite cold storage practices for self-
supplying nursery stock for replanting.
o If practice switches to biomass-only (no pulp/saw logs) production:
o Develop coppice regrowth and management protocols.
o Establish public-private partnerships or industry relationships for biochar and/or
biomass utilization.
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The contract subjects below are identified for transparency of expected contact conditions as
described in the RFP. All service agreement contract subjects and sections will be negotiated during
service agreement contract execution.

Contract Subject / Section Contract / Service Agreement Specification

Invoicing / Sales e All sales accounting will be credited independently to
invoice contracted services.

e MWMC sales accounting will be prepared by the
Contractor upon completion of each harvest and all
biomass revenues, identifying the basis for revenue
sharing, and net credit to the MWMC.

Schedule e The required services must, at a minimum, be
provided through the full harvest and field
restoration in 2026, and replanting in 2027 of MU1S.

e The maximum contract schedule would extend
through 2037, encompassing the harvest and
replanting of all six Phases.

Term e Upon successful completion of the original service
agreement, the MWMC may offer a contract
extension for additional Poplar Harvest Services.

e Prior to contract expiration, the MWMC reserves the
right to negotiate new terms for renewal with the
selected Proposer or, at its discretion, reopen the RFP
process at any time.

Value e Not to Exceed (NTE) value for contract duration.
e Task Orders will be issued with set budget value for each
Harvest of agreed upon scope of Work.
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