


Opportunities for a Small Portable Sawmill in
Eastern Wa

by Cody Burgess. Submitted May 2005 in partial fulfiliment of the
requirements for the B.5. degree in natural resources management
(forestry option).

Abstract: Technology has made portable sawmills efficient
for cutting logs of various sizes and producing lumber of all
dimensions. Portable sawmills can be used to custom cut lumber,
taper saw for increased lumber recovery, and to minimize labor
costs. A case study was done using a Log-Master Model 5
portable sawmill in eastern Washington. The sawmill is owned
and operated by Burgess Logging Inc, which is attempting to
expand their business. Eastern Washington forests contain
highly valuable species of timber, including ponderosa pine,
Douglas fir, western red cedar, and others. From June through
August 2004, 6230 board feet of lumber were produced. Orders,
stock material, and chunks were sawed, which created a lumber
recovery overrun of 511 board feet. The results show that the
Log-Master is efficient sawing logs between 8 inches and 24
inches in diameter. Log scaling and lumber grading rules and
techniques were also studied in order to become more familiar
with the sawmilling business.

The author acknowledges her senior thesis committee: professors
Edmond C. Packee, chair, John D. Fox, Jr. and T. Scott Rupp.

Slash Decomposition Foliowing Thinning

by Christopher Swisher. Submitted May 2005 in partial fulfiliment of the
requirements for the B.S. degree in natural resources management
(plant, animal, soil science option].

Abstract: Boreal forest management prescriptions commonly
require thinning with pruning of overstocked spruce stands.
A major concern with the prescription is the remaining slash.
Objectives were to determine the amount of slash remaining after
two different thinning regimes and to sample the fuel load on a
treated site to see if an increased fire hazard still exists 22 years
later. Slash removal from treated sites is expensive and currently
seen as necessary to reduce fire hazards in treated areas. Nine
plots were measured for fuel loading and compared to a control
plot and a treated plot with the slash removed. The thinned plots
contained 5 to 27 more tons per acre of coarse woody debris than
the control plot and 12 to 34 more tons per acre than the cleared
plot. The thinned area still poses an increased fire hazard after 22
years. This project demonstrates the need for slash treatment.
The author acknowledges his senior thesis committee: professors
Edmond C. Packee, chair, John D. Fox, Jr. and T. Scott Rupp.

Possible Hybrids Beltween White Spruce (picea
glauca (Moench) Voss) and Black Spruce
(Picea mariana (Miil.) B.S.P.) in the Tanana
Valley, Alaska

by Heide Lingenfelder. Presented May 2004 in pariial fulfiiment of the
requirements for the B.S. degree in natural resources management
(plant, animal, soil science option).

Abstract: Many Picea species in North America hybridize.
Reports of hybridization between black spruce, P mariana,
and white spruce, P glauca, ate rare and disputed. The isolating
mechanism preventing hybridization between these species is

flowering time. White spruce has been shown at lower latitudes
to flower earlier than black spruce. Trees showing intermediate
characteristics between these species have been observed in
the Tanana Valley in Alaska. The Tanana Valley is located in
the interior of Alaska, and has climate constraints that might
cause flowering times to coincide. Genetic analysis using PCR
(polymerase chain reaction) was performed on six trees growing
throughout the Tanana Valley. PCR was performed using both
mitochondrial and chloroplast DNA. Mitochondrial DNA has
been shown to be maternally inherited in spruce, and chloroplast
DNA has been shown to be paternally inherited. Three of six
trees displayed both white and black spruce chloroplast DNA.
The results of this study are inconclusive. The preliminary results
of this study warrant further investigation.

The author acknowledges ber senior thesis committee: professors
Jenifer McBeath, chair, Edmond C. Packee, and John Alden (retired).

Avalanche knowledge,
experience, and behaviors
among winter backcountry
users in Turnagain Pass,
Alaska

by Michael Gibson

Submitted May 2004 in partial fulfilment of the requirements for the
B.S. degree in natural resource management (resources option). The
author acknowledges his senior thesis committee: professors Peter Fix,
chair, Joshua Greenberg, and David Vaientine,

Editor's note: in this abridged version of Michael Gibson's thesis, several
sections and ilustrations are omitted, along with the related citations.
Omitted text is indicated by an elfipsis or an editor's note,

Since 1950, 693 people in the United States have died from
avalanche-related incidents (Colorado Avalanche Information
Center).... Nearly half of these deaths have occurred since
1990 [and] this disquieting trend is occurring simultaneously
with an observable rise in participation of winter recreation
throughout the United States.... There is strong evidence
to support the notion that nationwide, participation and
participation intensity in winter recreational activities will
continue to rise (Bowker 1999). State-level outdoor recreation
participation estimates for Alaska suggest that the number
of residents participating in backcountry skiing and off-road
vehicle use, including snow machining, will increase by 35
percent and 29 percent respectively by the year 2020 (SCORP
1997). This is particularly important in Alaska, where in recent
years a large percentage of avalanche fatalities have occurred. ...

As demand continues to grow, it will become progressively
moredifficult for land managers to provide safe winter recreational
opportunities while concurrently meeting the need for increased



user capacity. This is especially true on national forests lands
which are “established and shall be administered for outdoor
recreation” under the Multiple Use Sustained Yield Act of 1960
(Coggins et al. 1993)....

Land managers faced with meeting increased demand along
with rising avalanche fatality rates could benefit from informa-
tion concerning winter backcountry users. It has been suggested
that the more land managers know about factors influencing a
decision to perform or not to perform a given behavior, the bet-
ter their ability to develop effective messages to influence these
decisions (Fishbein and Manfredo 1992). Specifically, informa-
tion linking avalanche knowledge, experience, and behaviors in
the backcountry would be extremely useful in developing effec-
tive education campaigns that consider what messages to utilize
and how to disseminate those messages.

Such information would also be useful to avalanche pro-
fessionals and educators. Avalanche educators have long rec-
ognized that education has the potential to reduce the relative
risks taken by winter backcountry users. Fredston et al. (1994)
suggest that good avalanche training and experience are funda-
mental to making good decisions. To assess these risks, past re-
search related to avalanche awareness, experience, and behaviors
has relied on [after the fact] avalanche accident reports, media
reports, and interviews collected and compiled by the Colora-
do Avalanche Information Center (Atkins 2000, McCammon
2001, 2002)....

This...study complements past research by investigating
the relationships between levels of avalanche knowledge, expe-
rience, and behaviors of winter backcountry users [prior to an
incident]....to: 1) obtain some generalizable information about
backcountry users; 2) examine the relationships between ava-
lanche knowledge, experience, and behavior of motorized and
non-motorized users; and 3) to determine if avalanche knowl-
edge and experience interact to affect behavior.

Methods
Sampling and Data Collection: Use of human subjects in

this study was approved by the University of Alaska Fairbanks
Institutional Review Board (IRB Protocol No. 03-69). My target
population for this study was winter backcountry users visiting
Turnagain Pass in the Glacier Ranger District of the Chugach
National Forestin Alaska during winter 2004. Sampling occurred
between December 31, 2003 and February 1, 2004. I stratified
my population of interest into two user groups, motorized and
non-motorized winter backcountry users. For sampling pur-
poses, this was easily accomplished as the Forest Service restricts
motorized use to west of the Seward Highway in Turnagain
Pass. I randomly sampled backcountry users at three roadside

pullouts: Turnagain-West (motorized), Sunburst, and Tincan....
[Editor's Note: the Questionngire Design, Knowledge Measurement,
and Data Analysis sections of this thesls are omitted here.]

Results
Questionnaire Response: Of the 101 individuals approached

with a questionnaire, 40 motorized and 53 non-motorized users
completed the questionnaire. A total of 93 people completed
the questionnaire for an overall response rate of 92 percent.

Only 1 non-motorized user and 7 motorized users refused to
take the survey....

Table 1. Mean knowledge of avalanches for motorized ond
non-motorized users.

n = number in sample; X = mean knowiedge score; SD = standard
deviation; t = t score; p = probabliity of attaining a value of t as
great or greater than the value that was obtained

Knowledge Among User Groups: The mean knowledge
score for the 93 backcountry users who responded to the
10 knowledge items was 5.3 out of a possible 10 (SD=2.29),
indicating an intermediate level of knowledge about avalanches
when all user groups were pooled. Avalanche knowledge
significantly differed among user groups. ... Non-motorized users
had a greater mean knowledge-of-avalanche score than motorized
users. That is, non-motorized users scored significantly higher
on the knowledge-of-avalanche quiz than motorized users.

Relationship Between Avalanche Knowledge/Experience
and Behavior: Avalanche knowledge was significantly correlated
with behavior.... Respondents with higher levels of avalanche
knowledge were more likely to have higher mean bebavior scores.
Results of the regression analysis show that 36.8 percent of the
variance in mean behavior scores is dependent on knowledge
(R2=0.368).

Experience was also significantly correlated with behavior in
this study.... Respondents with higher levels of experience gen-
erally had higher mean behavior scores. Approximately 20 per-
cent of the variance in mean behavior scores can be attributed to
experience (R2=0.195).

Interaction Effect of Avalanche Knowledge and Experi-
ence on Behavior: Using univariate analysis of variance, the in-
teraction of avalanche knowledge and experience did not signifi-
cantly affect behavior in this study (F=1.76, p=0.145). Results
did show however, that knowledge and experience interact to
affect behavior (Figure 3). Respondents with high levels of ava-
lanche knowledge and experience had the highest mean behavior
scores. The lowest mean behavior scores were observed in users
with the low levels of avalanche knowledge and experience.

Using linear regression analysis the interaction of avalanche
knowledge and experience on mean behavior scores was signifi-
cant in this study (F=35.34, p=0.01). Results show that 44 per-
cent of the variance in mean behavior scores is related to the
interaction of knowledge and experience (R2=0.44).

Discussion

.... My results confirm the observation that the two greatest risk
groups are novices who do not recognize that a hazard exists and
experienced travelers whose skill levels lead them to take greater
risks (Fredston et al. 1994). In this study, high, intermediate,
and low experience groups with low knowledge all had similar
low mean behavior scores. This implies that experienced people
with low levels of avalanche knowledge are just as likely to make
unsafe decisions as low experience people with little knowledge.



This identifies the high-experience, low-knowledge group as
particularly dangerous. This is because less experienced group
members regularly disregard their own judgments and rely on
a more experienced partner without recognizing that most
peoples’ traveling skills far exceed their avalanche hazard eval-
uation skills (Fredston et al. 1994). In any case, it is not ideal
to make decisions about how to travel through avalanche ter-
rain predicated upon experience or knowledge alone.

Conciusions

My results demonstrate that avalanche knowledge has a great-
er influence upon behavior as experience level increases. The
interaction of knowledge and experience accounts for a larger
percentage of the observed variance in mean behavior scores
than looking at these variables independently. Looking at the
interaction effect of knowledge and experience on behav-
ior provides much more insight than looking at experience
or knowledge independently. For example, just focusing on
knowledge, one may falsely conclude that knowledge is the
only factor posited to positively influence behavior. This does
not explain why more than once a person has attended an ava-
lanche workshop and been caught and killed in an avalanche
not long after. This is not meant to belittle the importance of
education, but rather to illustrate that knowledge and experi-
ence interact at some basic level to influence the decision-mak-
ing process. Knowledge and experience only partially substi-
tute for one another. Therefore, the safest users are those with
both avalanche knowledge and practical experience. Indeed,
the results of this study clearly show that significantly reducing
the persistence of unsafe behaviors among winter backcountry
users will take a combination of both.
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Avalanche Questionnaire

The questionnaire Michael Gibson used for his thesis con-
tained the following questions. (Answers are on page 28)

1. Human-triggered avalanches are most likely to occur at
which of the following slope angles?

A) 25-34 degrees B) 35-45 degrees
C) 46-55 degrees
2. Weak layers within the snowpack generally persist
longer at which aspect?
A) North-facing aspect
C) East-facing aspect

B) South-facing aspect

D) West-facing aspect

3. Avalanches can happen on any snow-covered slope?
A) True B) False

4. Which of the following weak layers is responsible for
most human triggered avalanches?

A) Facets
C) Depth hoar

B) Buried surface hoar
D) Ice Crust
5. Which of the following terrain variables are most

important when determining whether or not it is
possible for a given slope to avalanche? (Choose 3)

A) Elevation B) Aspect
D) Path history E) Vegetation
F) Terrain roughness (anchoring)

C) Slope angle

G) Slope Shape
6. Most natural avalanches occur when?

A) During or immediately after storms

B) During periods of warming

C) During periods of cooling

D) During periods of high winds

7. Which of the following slope shapes is responsible for
more avalanches? (Circle one)

NE

T
MONVEX

8. A heavy amount of new snow in a short period results in
which of the following?

A) Erosion of the bonds between snow grains

PLANAR

B) Loose snow avalanches
O) Increased stress on the snowpack
D) Deposition of a slab over a weak layer

9. Rainfall is more likely to produce an avalanche when it
encounters which of the following types of snow?

A) Wet snow
C) Old melt-freeze snow

B) Dry snow

10.Shooting cracks, “whoomphing” noises, and propagating
fractures are associated with which of the following



types of avalanches?
A) Ice avalanches B) Loose snow avalanches
C) Cornice collapses D) Slab avalanches
11.Which of the following best describes your ability level in
the winter backcountry recreational activity you partici-
pate in the most?

A) Expert
Q) Intermediate

B) Expert/Intermediate
D) Intermediate/Novice
E) Novice

12. How long have you been winter recreating in the back
country?

A) Less than 1 year
() 4-6 years

13. On average, how many days do you spend winter
recreating in the backcountry per year?

A) 1-7 days B) 8-14 days
Q) 15-21 days D) 22 or more days

14. What types of avalanche education have you participated
in? (Check all that apply)

Avalanche experience table

B) 1-3 years
D) 7 years or more

Types of avalanche Put an
education x" in the
appropriate
squares
‘chchedovideo/progrom, i
orread fiterature‘about” - 1T ’
_avalanches R Sa
Attended an avalanche
safety lecture
Levell {field m'rensive]

, avalanche training or -

it

Level II (ﬂeld mtensnve)
avalanche training or
equivalent

15.0n average, how many times a year do you practice using
an avalanche beacon?
A) Never B) Once ayear () 2-3 times a year

D) More than 3 times a year
16. Did you take an instrument to measure slope angles with
you today? (If Yes, indicate the type of instrument)
A) Yes
B) No

17. Which of the following items did you carry on your
person while traveling in the backcountry today? (Circle
all that apply)

A) Avalanche beacon B) Shovel C) Probe

18. Did you make sure that each member of your party was
equipped with a beacon, shovel, and probe today?

A) Yes B) No

19. Did you conduct any snow stability tests today? (If Yes,
indicate which types)
A) Yes,
B) No

20. What is the weather forecast for today?
Temp (write in)
Precipitation (circle one)
rain show none
Wind Direction (circle one)
N NE E SE S SW
w NW  Variable

21. Where do you obtain information on snow and weather
conditions? (Circle all that apply)

A) TV weather B) Internet C) Radio
D) Avalanche information center/hotline
E) Other (please indicate)

22. You would like to descend a 24° west-facing slope.
Approaching the slope you hear “whoomphing"” noises
and observe shooting cracks. The weather is clear and
cool. You observe that moderate winds from the east
have transported snow onto west-facing slopes. Which
of the following would you choose to do?

A) Travel the slope  B) Avoid it and find another way

23. You would like to travel on a 35° south-facing slope. It
is early spring and the snowpack has just begun a wet,
melt-freeze cycle. The sky is clear with prevailing light
winds from the southeast. You are sinking in the snow
up to your calves. You notice several sets of new tracks
on the slope. Which of the following would you choose
todo?

A) Travel the slope  B) Avoid it and find another way

24.The weather is sunny after two days of storms, and you
head to “The Super Bowl" to enjoy the powder on your
favorite 35° line. The shovel shear tests youconducted on
arepresentative slope yielded easy shears. Approaching
the bowl! you watch a group of three people descend a
29° slope to the right of the line you intend to descend.
Which of the following would you choose to do?

A) Travel the slope  B) Avoid it and find another way

End

Answers to the knowledge questions:
1-(B), 2-(A), 3-(B), 4-(B), 5-(B, C, G), 6-(A), 7-(convex),
8-(C). 9-(B). 10-(D), 22-(A), 23-(B), 24-(B).
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