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Forest Engineering at the University of New Brunswick

Introduction

Why did the overflow channel of a small pond retain-
ing dam on the University of New Brunswick (UNB) for-
est lands experience severe wash out? Is the structure still
safe to operate? What needs to be done in order to avoid
further damage and release of sediments into the nearby
stream?

Students in their final year at UNB’s Forest Engineer-
ing program were asked these questions in the recently
established core course, “Structural Design of Forest En-
gineering Systems.”

Forest Engineering Program

The Forest Engineering program at the UNB is the
only forest engineering undergraduate program accred-
ited by the Canadian Engineering Accreditation Board
(CEAB) that allows graduates to qualify for P.Eng. desig-
nation. The program is also unique in its use of learning
outcomes. One of the main outcomes of this redesigned
4-year program is that students learn to design and ana-
lyze structures occurring in natural environments.

New Course

In order to create learning opportunities around this
outcome and allow students to demonstrate competence
in it, they analyze and design structures such as forest
roads, culverts, embankments, small dams, and short
span bridges in a forest environment.

Each year students are confronted with an actual prob-
lem similar to the one outlined. Using a general problem
solving approach, they explore and define exactly what
the problem is, they consider problem solving strategies,
they determine and then assess their solution. The prob-
lems are solved in an integrative approach, which means
not only applying technical knowledge and skills to solve
the problem, but also evaluating the problem and possi-
ble solutions with respect to economic, ecological, and
social impacts. Students have the opportunity to under-
stand the full range of impacts related to the problem and
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design a viable solution, which embraces all mentioned
aspects.

In the description that follows, students’ technical and
ecological considerations when analyzing and solving the
problem are described.

Reason for Washout

To determine the reason for the washout of the over-
flow channel, students analyzed the discharge capacity of
the pond’s major water level control structure, a rein-
forced concrete drop inlet box with open top and timber
stop logs at the front side for water level adjustment of the
pond. This structure was supposed to handle the pond’s
discharge during average weather conditions, while the
additional overflow channel ensured excessive discharge
during storm events. Using Geographical Information
System (GIS), the students outlined the watershed feed-
ing the pond and analyzed weather data to determine
peak stream flows for different storm events. The stu-
dents’ findings revealed that the control structure, even
with all but two timber stop logs removed, was only capa-
ble of handling storm events with an average return pe-
riod of two years. Normally, structures are expected to be
capable of handling severe storm events with an average
return period of 25 or 50 years (on Crown Land so-called
100 year peak flows are used for design of stream cross-
ings). Clearly the structure was well undersized when
erected in 1994. All excessive water was released through
the overflow channel, which was not designed for this dis-
charge amount and frequency, and therefore resulted in
its present washout.

Structural Integrity of the Dam

To assess the structural integrity of the dam structure,
the students performed an intensive site survey of the
pond and retaining dam with an electronic totalstation.
The data was used to generate a digital elevation model
using RoadEng software (Fig. 1). The model helped to
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Figure 1. ~ Three-dimensional digital terrain model of the pond with retaining dam (3x exaggerated) and drop inlet box (black).
a) shows the major wash-out in the dam (big arrow). b) shows the model with re-designed overflow channel (small arrow).

simulate different filling levels of the pond and related
pressure exerted on the dam structure. In addition, the
density and permeability of the dam’s aggregate were
measured using a nuclear density and moisture gauge and
a Guelph Permeameter, respectively. Results showed suf-
ficient structural integrity of the dam allowing its safe fu-
ture use; however, some leakage of the dam was identi-
fied, which needs continuous monitoring.

Ecological Impacts

Students examined the ecological value of the pond.
While it adds variety to the existing habitat mix in the
UNB woodlot, its ecological value is limited, because the
shallow water level (less than 1 m with timber logs re-
moved) heats up rapidly in the summer and freezes to the
bottom in the winter. The overflow structure as is does
not allow for fish passage.

Solution

The requested low-cost solution the students devel-
oped recommends a redesigned overflow channel able to
handle 100 year peak flows. The newly designed overflow
channel is shown in Figure 1 a.

The flow volume and velocity in the overflow channel
during severe storm events was modeled using STELLA

software. The results were used to determine the needed
minimum gravel (rip-rap) size for channel stabilization
to avoid future washouts and release of sediments into
the stream. The bottom surface of the channel was de-
signed to have a rough shape with small depression rest-
ing pools, which enable upstream migration of fish dur-
ing peak flows.

Conclusion

The described problem and its possible solution fo-
cuses on technical and ecological aspects and gives an
example of the scope of this new forest engineering
course. It illustrates integration of engineering design
and ecological considerations typical in a forest environ-
ment. It also demonstrates how this course contributes,
by a problem-based learning approach, to one of the
main goals of the UNB Forest Engineering program:
students are able to design and analyze structures oc-
curring mostly in natural environments. Is there a better
way to become prepared for the forest engineering pro-
fession? Visit www.forestengineering.unb.ca for addi-
tional information about UNB’s Forest Engineering
program,
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ments in forest engineering.

SCOPE

The International Journal of Forest Engineering (IJFE) is dedicated to the
dissemination of scholarly writings in all aspects of forest operations, fo-
cusing on original research, but also including review, analysis, and synthe-
sis articles. Article topics include: tree harvesting, processing, and transpor-
tation; stand establishment, protection, and tending; operations planning
and control; machine design, management, and evaluation; forest access
planning and construction; human factors engineering; and education and

An important role of the IJFE s to report on existing practices and inno-
vations in forest engineering by scientists and professionals from around
the world which promote environmentally sound forestry practices and
contribute to sustainable forest management.

Published semiannually, the IJFE is committed to serving the interna-
tional forest engineering community as the voice of new ideas and develop-

Submission Instructions for
New Manuscripts

Although its readership is interna-
tional, the International Journal of Forest
Engineering (IJFE) is published in Eng-
lish. Authors are requested to ensure that
their papers have been carefully proof-
read, preferably by a fluent English
speaker. Manuscripts which been insuf-
ficiently proofread for English usage will
be returned for improvement before re-
view, leading to delays in the review pro-
cess and eventual acceptance. Where
substantial particularities exist in local
technical terms, the U.S. version will be
used.

Authors are asked to submit a printed
copy of their manuscript, formatted as
detailed, with the pages numbered con-
secutively. To facilitate the double-blind
review, authors’ names, job titles, affilia-
tions, complete addresses of the affilia-
tions, and email addresses should be in-
cluded on a separate page. The title page
should only include the title of the
manuscript, which should be as concise
as possible. Authors are also asked to
submit a digital version of the paper in
MS Word format with the same format
(i.e., title page without author informa-
tion). All manuscripts should be submit-
ted electronically via email to susan@

forestprod.org, with a printed copy to
follow by regular mail to Susan Stamm,
IJFE, c/o Forest Products Society, 2801
Marshall Ct., Madison, WI 53705-2295
USA.

Corresponding authors should take
care to provide correct and complete
name, position title, and affiliation in-
formation for all of the authors associ-
ated with the submitted manuscript. In
addition, email addresses for at least the
corresponding author should be pro-
vided. Email addresses will be included
in the published article to assist in the
free exchange of ideas and comments re-
lated to material printed in the IJFE.

Major headings should be in bold up-
percase letters, left aligned with second-
ary headings in bold lowercase letters
also left aligned. Double spacing should
be used throughout. An abstract of no
more than 250 words must precede the
main text. The abstract should contain
the essence of the work. It should sum-
marize why the work was done, what was
done and how, and the results and con-
clusions. The abstract should be fol-
lowed by up to 10 keywords which will
be used for indexing. Footnotes should
not be used. SI units should be used with
English units in parentheses after each
measure, if appropriate. All costs are to

be translated into U.S. dollars using ex-
changes rates current at the time of
manuscript submission.

References should be listed alphabeti-
cally at the end of the manuscript in a
“Literature Cited” section. If an author is
repeated, the sequence is single author
first, then two authors. References within
the text should be cited in parentheses in
chronological order at the appropriate
location using the author-date style. For
example, “.. (Banks 1991, Adams et al.
1998, Smith 2000).” Use lowercase for
periodical titles and uppercase for main
words in book titles. Translate foreign ti-
tles specifying the language and if an
English abstract is available. Accuracy
and completeness are important. Do not
abbreviate and include specific volume
and issue number when citing from
journals.

Tables should be numbered consecu-
tively and referenced in the text. Tables
should be created in MS Word and in-
cluded at the end of the manuscript. Ta-
bles should be kept simple and used for
summary data, rather than raw data, if
possible. Captions should be included
above each table.

All figures, whether photographs,
graphs, or diagrams, should be cited in
the text and numbered consecutively.
Figures should be prepared as black and
white or grayscale images because the
IJFE is not printed in color. A brief de-
scriptive legend should be included for
each figure. Each figure should be in-
cluded on a separate page at the end of
the manuscript. Figures are required in
electronic form (eps, tiff, jpeg) when the
manuscript is accepted for publication.
High-resolution tiff files are preferred. If
images were taken with a digital camera,
save or export them to 300 dpi tiff files. If
saving as a jpeg is the only option, be sure
to use the least amount of compression
(highest quality) setting. Lettering and
line thickness should be chosen so that
they are clearly legible and of consistent
size when the figures are reduced for fi-
nal printing. In line drawings, choose
lines thick enough to withstand reduc-
tion. Do not choose the thinnest line
weight available in your graphics pro-
gram; hairline rules should not be used.



For maximum clarity, lettering should
be done in a standard sans serif font (e.g.,
Helvetica or Arial), and the Symbol font
should be used for Greek, Latin, and
other special characters. The style in fig-
ures should be consistent with the text,
including capitalization and SI usage.
Place units of measure for axis labels in
parentheses after the label (e.g., Growth
(%) not Percent growth). Keys to sym-
bols, if needed, should be kept simple
and be positioned so they do not need-
lessly enlarge the figure (i.e., placed in-
side the figure in an open area or placed
underneath the x-axis label).

Where tree or other biological species
is an important feature of the results of
the paper, the Latin names (without au-
thorities) should be included in the
keywords. This will aid people searching
for papers about forest operations with
specific species or ecosystems. In addi-
tion, the keywords should include the
country where the field work was con-
ducted or to which the results apply.

Submission Guidelines for
Articles Accepted for Publication

All submissions of modified manu-
scripts must include a description of
how the reviewer’s comments have been
addressed. The cover letter should refer
to the IJFE’s manuscript number. Once
accepted for publication, the manuscript
and accompanying figure files should be
provided on a CD-Rom. The MS Word
file should contain the manuscript, tables,
and a list of figure captions.

Each figure should be included on a
separate page at the end of the manu-
script. Figures are required in electronic
form (eps, tiff, jpeg) when the manu-
script is accepted for publication. High-
resolution tiff files are preferred. If im-
ages were taken with a digital camera,
save or export them to 300 dpi tiff files. If
saving as a jpeg is the only option, be sure
to use the least amount of compression
(highest quality) setting. Lettering and
line thickness should be chosen so that

they are clearly legible and of consistent
size when the figures are reduced for fi-
nal printing. In line drawings, choose
lines thick enough to withstand reduc-
tion. Do not choose the thinnest line
weight available in your graphics pro-
gram; hairline rules should not be used.
For maximum clarity, lettering should
be done in a standard sans serif font (e.g.,
Helvetica or Arial), and the Symbol font
should be used for Greek, Latin, and
other special characters. The style in fig-
ures should be consistent with the text,
including capitalization and SI usage.
Place units of measure for axis labels in
parentheses after the label (e.g., Growth
(%) not Percent growth). Keys to sym-
bols, if needed, should be kept simple
and be positioned so they do not need-
lessly enlarge the figure (i.e., placed in-
side the figure in an open area or placed
underneath the x-axis label).
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International Journal of Forest Engineering
Forest Products Society
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Copyright

Submission of a manuscript for pub-
lication implies that the work has not
been published previously. If accepted
for publication, the copyright will be
transferred to the publisher for both the
print and electronic versions. No mate-
rial published in the IJFE may be repro-
duced, stored, or transmitted in any
form or by any means without prior per-
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All claims for missing issues must be
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Reprint and Page Charge Policy

Senior authors will receive one com-
plimentary copy of the issue in which
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senior author will receive a pdf version
of their printed paper. Manuscripts pub-
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charge of $135 per printed page; $155
per page if none of the first three authors
are members of the Forest Products So-
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bers. FPS members may choose to re-
ceive the IJFE in addition to the Forest
Products Journal for an annual cost of
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membership fee. (Additional cost for
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the IJFE in lieu of the Forest Products
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Non-member subscription rates to
the IJFE are: $155 for residents of the
United States; $165 for residents of Can-
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in all other countries. To subscribe to the
IJFE or to become a member of the For-
est Products Society, please contact the
FPS Membership Coordinator and Cir-
culation Manager at 608-231-1361, ext.
201 or membership@forestprod.org.

Online password-protected access to
all editions of the IJFE is available for
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Institutions with subscriptions may
purchase access for all computers with-
in the institution’s IP address range for
$125 per year.



