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n recent years, the development of mass timber
panel technology in North America has gener-
ated a daunting list of ways it is expected to
transform life on planet Earth and beyond. Eval-
uating them all is beyond the scope of this report,

though many merit in-depth discussion.

It might be time, however, to revisit one of the
proposed promises: that the level of homogeni-
zation achieved in reconstituted wood elements
should allow low-value lumber to be used in ro-
bust structural products. It’s not a new idea, and
there is a long history of practical applications in
a range of engineered wood products that offer
larger dimensions, greater uniformity, and more
predictability of crucial performance characteris-
tics than are found in the pieces of lumber, veneer,

or strands used to produce them.

That experience has inspired hopes that mass
timber panels might become a value-added outlet
for lumber generated from small-diameter logs,
defined as less than 8 inches (203 millimeters) at
the narrow end.! Small-diameter logs constitute
a substantial proportion of commercial harvests.
That fraction may be even larger in slow-grow-

ing boreal forests, short rotation plantations, and

selective harvesting operations like forest resto-

ration programs.

The US Forest Service has adopted forest resto-
ration programs, including thinning operations
targeting smaller and lower-quality trees as an ef-
fective strategy for mitigating catastrophic wild-
fires and outbreaks of pests in Western forests.
The goal is to restore fire resilience and improve
the health and value of the remaining stands.
These operations consume a substantial portion
of the Forest Service budget, so the agency is seek-
ing value-added markets for small-diameter logs
and underused species generated as by-products
to offset the higher costs of these programs.? For
various reasons, the uses of small logs for pulp,
energy conversion, small-diameter veneer peeling,
marginal use in roundwood construction and
more, fall short of that goal, so there is a pressing
interest in expanding the market.

Structural engineered products, such as glulam
or Cross-Laminated Timber (CLT), have been
consistently proposed as potential outlets. Pilot
studies provide concept-level evidence that viable
structural products may in fact be constructed
from low-value material generated by forest res-
toration programs. The use of lumber from small
logs in mass timber panels is beyond proof of

concept. In Northern Quebec, Nordic Structures
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uses lumber sawn from small-diameter boreal
black spruce to manufacture large glulam beams
and CLT panels.? It should be stressed, however,
that these logs harvested from slow-growing bo-
real stands produce high-quality lumber. A mod-
el better reflecting the reality of the US market
might be Vaagen Timbers, a company operating
in northern Washington State, producing success-
ful structural CLT panels with lumber sawn from
small-diameter logs selectively harvested in con-
tract forest restoration projects and processed by
its parent company, Vaagen Brothers Lumber.*3

A string of research projects conducted at Or-
egon State University suggests that even CLT
panels fabricated from low-grade materials can
be used in low-rise modular housing units for
rapid deployment in communities destroyed by
natural disasters like wildfires, or in response to
the affordable housing crisis in the region.®”8%10:11
Turning the by-product of costly fire prevention
operations in the Western region into a vehicle
for reconstructing communities affected by wild-
fires and solving the affordable housing crunch
would be a perfect example of the age-old “eat
the problem” approach. Application of modular

designs where a variety of building programs
and functions may be achieved with a small set
of repetitive prefabricated elements is expected to
streamline the fabrication of mass timber panels
and bring an anticipated economy of scale to an
intrinsically noncommodity industry. (See the
Mosaic Housing Case Study in Chapter 8)

Such development may require meeting several

important prerequisites.

Improving predictability. Industry should be able
to rely on the availability of small logs for local
and regional sawmills, and mass timber manufac-
turers. In principle, the aim of forest restoration
is to build the health and resilience of forests, and
logs are a by-product. Typically, such programs
may not be concerned with the logistics of trans-
ferring the generated materials to potential users.
Forest restoration activities also vary widely across
a mosaic of land ownership, making it difficult
to plan long-term log procurement and financ-
ing methods."”> Communicating long-term forest
treatment schedules, a comprehensive inventory
of the volume marked for selective thinning, and
rough assessment of expected quality to the mass
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timber sector would reduce the uncertainties and
enable long-term investment planning. Develop-
ing treatment schedules in collaboration with the
industry expected to provide a market for the
small logs may go even further.

Developing capacity for efficient processing of
small logs. Improving the predictability of the
small-logs inventory and harvesting plans in a
region may create an incentive for local lumber
manufacturers to invest in technology to profit-
ably process such material. Creating a suitable
profit margin is not a trivial challenge because
profitability diminishes with log diameters. For
diameters below 8 inches (203 millimeters) on
the narrow end, yields decrease dramatically.
Not many sawmills can process such material
efficiently. The resulting lumber may not be com-
petitive in commodity-oriented markets unless
there is a matching capacity to use such lumber in

value-added structural products.

Developing design values for lumber from small
logs and uncommon species. Construction ap-
plications require lumber certified for structural
uses and assigned a grade with associated design
characteristics. Structural grades are commonly
assigned by an assessment of visual clues, includ-
ing number, size, and position of knots or slope
of grain, or by nondestructive measurement of
physical properties, including density, bending
modules, and stress wave propagation—all with
known correlations to design characteristics.
Both the grading rules and design characteristics
associated with lumber species or species-groups
commonly available for structural uses are out-
lined in the National Design Specification (NDS)

for Wood Construction.'> The North American
performance standard for structural CLT panels
(PRG 320) requires that the laminations in the
principal strength direction, those aligned with the
pieces seen on the face of the panel, are grade No.
2 or better, while the transverse laminations are

No. 3 or better for species recognized in NDS.'

The problem is that restoration projects generate
small logs in species not commonly considered
for structural uses. Even for species commercially
harvested for structural uses, small logs are like-
ly to produce lumber with larger proportions of
juvenile wood, which does not meet the bench-
mark design characteristics for their respective
NDS grades. New design values specific to the
material generated in restoration projects must be
established before the material can be accepted
in certified structural wood-based composites
like glulam or CLT, even if the prototype panels
fabricated from such materials demonstrate pre-
dictable quality appropriate for low-rise modular
applications.

Developing a robust modular design concept
(preferably open source). For many reasons, the
mass timber panel industry does not follow the
usual commodity pattern. The main product of
the industry is projects, with custom panel pro-
duction but a step in a complex process that be-
gins with design and ends with the assembly of a
building shell at the construction site. Currently,
most such projects commissioned in North Amer-
ica aim at the high end of the construction market
with distinct, one-of-a-kind, high-visibility struc-
tures. Such projects are an unlikely market for

large volumes of lower-grade mass timber panels,

13 American Wood Council, NDS Supplement National Design Specification Design Values for Wood Construction. (Lees-

burg, VA, 2018)

14 ANSI/APA. ANSI/APA PRG 320:2019 Standard for Performance-Rated Cross-Laminated Timber. (2020).
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even if a certain portion of the elements in these
structures could use them. An alternative robust
modular design could be replicated in substantial
numbers with as much variation as the mod-
ules would allow. This concept could apply to
structures capable of rapid deployment as medi-
um-range shelters, affordable housing, businesses
like hotel chains, and community-oriented build-
ings such as schools, offices, and medical facilities
as part of community rebuilding after widespread
destruction (e.g., wildfires, floods, earthquakes).
They could be designed of lower-grade structural
mass timber panels. Such an approach could sup-
ply a market that would better match the volumes
of small logs seeking a commercial home and
provide a condition for the economy of scale in
the sector.

Public awareness, community support, and co-
ordination. One striking feature of the range of
challenges and opportunities described above is
that at both ends, the challenges exceed the realm
of pure market forces. One is aimed at mitigating
the risks of destructive wildfires in the immediate
future, the other at responding to recent disasters.
Both are imperatives rooted in the basic human
need for safety and security. Though both often
concern the same community leaders and legis-
latures, they are rarely seen as two ends of the
same fundamental problem. Thus, they are dealt
with asynchronously by different agencies and
budgeted separately.'s The key to addressing these
issues in an efficient way is to build awareness of
the synergies of the goals of the regional Forest
Service, public agencies concerned with mid- and
long-term response to natural disasters, and busi-

nesses that process small logs into engineered

wood products offered in service of the commu-
nities touched by destructive disasters and acute
shortages of affordable housing. ©

15 Daniel L. Sanchez et al., Literature Review and Evaluation of Research Gaps to Support Wood Products Innovation.
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