BEFORE THE PUBLIC UTILITY COMMISSION
OF OREGON

AR 506

In the Matter of a Rulemaking to Amend and

Adopt Permanent Rules in OAR 860, THIRD ROUND COMMENTS OF
Divisions 024 and 028, Regarding Pole PORTLAND GENERAL ELECTRIC
Attachment Use and Safety COMPANY

I INTRODUCTION

Portland General Electric (“PGE”) filed two previous rounds of comments in this docket
which specifically addressed many aspects of Staff’s proposed rules, including the proposed
vegetation clearance requirements. Comments of Portland General Electric, AR 506 (May 1,
2006); Second Round of Comments of Portland General Electric, AR 506 (May 25, 2006)
(“Second Round”). In those comments, we described the history of Staff’s Tree to Power Line
Clearance Policy and pointed out the specific ways in which the proposed rules differ from that
policy and substantially raise standards for vegetation clearance. We also submitted evidence
that the proposed vegetation management rules alone would cost PGE $4-5 million per year in
additional costs and questioned the statement in the March 10 Notice of Proposed Rulemaking,
AR 506 Phase I, that the proposed rules would have “little overall financial impact
on...businesses, industry, and the public.”

The July 13, 2006 Notice of Proposed Rulemaking, AR 506 Phase I (July 13 Notice)
ignores the evidence provided by PGE and others that the proposed rules will have a substantial
fiscal impact upon utilities and their customers. The new Notice states, “...those operators that
have been in compliance with state safety statutes and rules, and have been following the

Commission’s related policies will likely experience minimal cost impacts from the proposed

Page 1 — THIRD ROUND COMMENTS OF PGE



rules....” This statement has no basis in fact. The proposed rules set a higher standard than the
National Electric Safety Code (NESC) and a higher standard than the existing policy. It makes
no sense to claim that the application of these heightened standards for vegetation management
will result in no cost to those utilities in compliance with the existing rules. The July 13 Notice
provides no rationale to explain this remarkable conclusion.

Because the proposed rules presented with the July 13 Notice include a minor
modification in the proposed vegetation clearance requirements, we present in these comments a
new budget estimate of the cost to PGE for complying with proposed OAR 860-024-0016. See
Affidavit of David A. Johnson, PGE Senior Forester, attached as Exhibit A; Affidavit of David
Van Bossuyt, PGE Manager of Operations Services and OPUC Liason, attached as Exhibit B.
This cost will exceed $4.5 million per year. The overall impact of the rule, however, remains the
same, as does our reason for opposing it: It imposes a much higher standard for vegetation
clearance than previously existed, at a substantial cost to customers and businesses, without a
demonstration of an incremental benefit to accompany that change.

IL VEGETATION CLEARANCE REQUIREMENTS — OAR 860-024-0016

We do not reiterate here all of our previous comments. Instead, we describe the change
Staff made from the previous proposed rule and the manner in which that change impacts our
cost estimate for complying with Staff’s proposed vegetation clearance requirements. We also
provide a specific budget estimate of the cost of complying with the proposed rule.

A. Proposed Rule Change from Eighteen to Six Inches

Staff’s Tree to Power Line Clearance Policy has been in place for over twenty years. See
Exhibit 6, Division 24 Comments of PUC Staff, AR 506 (May 1, 2006). PGE’s compliance with

this policy is further described in a Stipulation signed by Joe MacArthur on January 5, 1999. See
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id., Exhibit 11. This policy contains the following clause, which describes a general exception to
the minimum clearance rule:
Intrusion of limited small branches and new tree growth into this minimum

clearance area can be tolerated so long as it does not contribute to a safety hazard
to a person climbing the tree or cause interference with the conductors.

Id. at Exhibit 11 page 6.

Staff’s new proposed rule sets a much higher standard than the Tree to Power Line
Clearance Policy. Staff’s proposed rule OAR 860-024-0016(5)(c)(B), as set forth in the July 13
Notice reads,

Infrequent intrusion of small new vegetation growth into the minimum clearance

area is acceptable provided the vegetation does not come closer than six inches to
the conductor.

This proposed rule differs from Staff’s previous rule proposal (Draft Rules issued by Staff on
May 23, 2006) only in that it uses a standard of six-inches of clearance instead of eighteen-
inches. While we appreciate Staff’s willingness to compromise on this issue, the proposed rule
still represents a much higher standard than Staff’s original policy, without any showing of an
incremental benefit.

We say it represents a higher standard for two reasons. First, the new policy changes
from a “no contact” standard (per Staff’s previous interpretation of “no interference,” as
described in PGE’s Second Round Comments at 5-9) to a six-inch standard. Second, and more
importantly, the policy changes from “limited small branches and new tree growth” to
“infrequent intrusion of small new vegetation growth.” In previous comments, we described
why this seemingly minor wording change will have enormous financial repercussions. See id. at
8-10. We were clear that to maintain this new clearance requirement, PGE would have to move
from a two/three year cycle of trimming to a one/two year cycle of trimming. See id. We also

noted that the proposed change is not necessary to improve reliability, address any known safety
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hazard, or protect the public. See id. Our conclusions in this respect have not changed based on
the difference between the original 18-inch clearance proposal and the new 6-inch clearance
proposal.

B. Fiscal Impact of New Proposed Rule

Mr. Johnson analyzed the cost of compliance with the new rule and provided budget
estimates for PGE related to compliance with both the current policy and the new rule. See
Exhibit A at 9 3-8; see also Exhibit B at § 4-5. Mr. Johnson concluded that compliance with the
proposed rule will cost PGE an estimated $4.5 million in 2007, over and above what the
company would otherwise have spent to comply with the current policy. See Exhibit A at 9 7.
The majority of this increased cost relates to the need to move from a two/three year trimming
cycle to a one/two year cycle. Id. at 9§ 8-9. PGE will be required to make this cycle change in
order to comply with the new, higher rule requirement, while not unduly damaging or risking the
survival of the trees. Id. at 9 9-10.

The proposed policy requires all trees to have at least three-feet of clearance from PGE’s
distribution lines at all times, five-feet of clearance if the trees are climbable. Infrequently, a few
branches on rare trees (“cycle-busters,” or those exceptional trees that grow at a rate different
from other trees) may intrude closer than three-feet but at no time can they get closer than six
inches. This rule basically equates to a strict three-foot clearance rule, where the previous rule
allowed limited intrusion into the clearance area, provided it did not cause “interference”
(defined by Staff as “contact) with a conductor. See Exhibit A at § 9-10. While the change from
eighteen-inches to six-inches appears to modify the standard to make it more reasonable, in fact,
when coupled with the refusal to return to the existing policy standard allowing “limited small
branches and new tree growth,” it makes little difference in the cost required for compliance. /d.

atg 11.
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III. THRESHOLD STANDARD FOR COMPLIANCE

In previous comments, we suggested that the Commission adopt a new rule to guide
Staff’s assessment of what constitutes an acceptable vegetation management program. Second
Round at 11-12. Based on Staff’s insistence on having a proposed clearance standard that allows
only “infrequent” or “rare” intrusion of trees into the clearance area, the need for a threshold
standard is even more important than before.

The proposed rigid standard for vegetation management presupposes that tree-trimming
can be done in such a manner to achieve perfect compliance every year. The only exception
given from the rule is for cycle-busters. This rule does not take into account the fact that growing
seasons vary from year-to-year, as can temperature and water conditions. These factors all affect
growth rates, and make it very difficult to assess within a matter of inches how far a tree will
grow over a multi-year period. See Environmental Consultants, Inc. Report on Scientific
Literature, attached as Exhibit C. As Exhibit C demonstrates, PGE will have to trim its trees to
the “worst case” for growth—meaning the largest growth cycles—in order to comply with the
new standard. A threshold standard for compliance could allow PGE to mitigate some of the
harm to trees and the expense involved in achieving compliance with the proposed rules.

IV.  PHASING-IN RULES

Staff has proposed no phase-in process for the new vegetation clearance rules. This
means that all utilities will be out of compliance as of the date the rules are enacted. We do not
believe this is a reasonable result. We respectfully request that the proposed rules be modified to
include a phase-in period to allow each utility’s tree trimming program time to bring its service
area into compliance with the new, higher standard. We propose that the rules become effective

on January 1, 2009. This phase-in period is roughly equivalent to a two-year trimming cycle,
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allowing utilities to gradually bring their service territory into compliance with the higher
standard without having to double-back over areas that have recently been trimmed.
OAR 860-024-0016(8): This rule shall be effective no sooner than January 1, 2009.
The effective date may be extended for an individual utility upon agreement by both
Staff and the utility.
We emphasize here that Staff’s proposed heightened vegetation management standards are not
necessary to rectify any existing safety hazard. A phase-in period would not prolong any
dangerous or hazardous condition; it would simply help mitigate the financial burden to utilities
and their customers of meeting the higher standard.
V. CONCLUSION
We have demonstrated in these and other comments that compliance with the heightened
vegetation management standards in Staff’s proposed rules will cost PGE and its customers an
additional $4.5 million per year. This is a significant fiscal impact on just one utility. We hope
the Commission will carefully examine the record in this proceeding, and not adopt proposed
rules that will impose such substantial costs without any incremental benefits. We also hope the
Commission will seriously consider adopting a threshold standard for compliance. The threshold
standard would enable Staff to administer the new rules consistently and evaluate utility tree-
trimming programs using a fair and unbiased mechanism. Finally, we strongly urge the
Commission to consider establishing a phase-in period for any new, higher standards it chooses

to adopt.
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We appreciate the opportunity to provide these additional comments and look forward to
further participation in this rulemaking.

DATED this 22™ day of August, 2006.
Respectfully submitted,

/s/ INARA K. SCOTT

Inara K. Scott, OSB # 01013
Portland General Electric Company
121 SW Salmon Street, IWTC1301
Portland, OR 97204

(503) 464-7831 (telephone)

(503) 464-2200 (telecopier)
inara.scott@pgn.com
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CERTIFICATE OF SERVICE

I certify that I have caused to be served the foregoing THIRD ROUND COMMENTS
OF PORTLAND GENERAL ELECTRIC in OPUC Docket No AR 506, by electronic mail,
and for the parties who have not waived paper service, by First Class US Mail, postage prepaid
and properly addressed, upon each party on the attached service list, pursuant to Oregon
Administrative Rule 860-013-0070.

DATED this 22" day of August, 2006.

/S/ INARA K. SCOTT

Inara K. Scott
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BEFORE THE PUBLIC UTILITY COMMISSION
OF OREGON
AR 506
In the Matter of a Rulemaking to Amend and
Adopt Permanent Rules in OAR 860,

Divisions 024 and 028, Regarding Pole
Attachment Use and Safety

AFFIDAVIT OF DAVID A. JOHNSON

I, DAVID A. JOHNSON, declare under penalty of perjury under the laws of Oregon as follows:

1. My name is David A. Johnson. I am Senior Forester for PGE, a position I have held
for twenty years. My current business address is: 9480 SW Boeckman Road,
Wilsonville, OR 97070.

2. As Senior Forester, I supervise the vegetation management program for PGE. I am
responsible for the vegetation maintenance of approximately 9,000 miles of overhead
distribution lines and 2,000 miles of transmission lines throughout PGE’s service

territory.

3. In August 2006, I prepared a budget estimate for PGE’s tree-trimming program for
the 2007 calendar year based on the current OPUC Tree to Power Line Clearance
Policy.

4. PGE maintains trees on a two-year or three-year cycle, depending on tree densities,

specie and anticipated growing conditions. Accordingly, my budget estimate included
the scheduled trimming of approximately 2,000 two-year line miles and 1,925 three-
year line miles with an average of 40 tree crews working 180,848 man hours.

S. The total amount of this budget for 2007, based on the current OPUC Staff Policy, is
$9,901,149

6. I prepared a similar budget for the 2007 calendar year based on the new rules
proposed by Staff in Docket AR 506.

7. The budget based on the proposed rules is $14,403,701, an increase of $4,502,552.

8. The budget for the proposed rules reflects the cost of moving the two-year scheduled
areas to a one-year cycle and the three-year trimming areas to a two-year cycle to
meet the proposed standards. The budgeted amount includes an average of 56 tree
crews working 262,128 man hours to complete the trimming on an estimated 3,200
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miles in one-year areas and 2,875 miles in two-year areas. It also includes adding four
additional foresters to our current staff to administer the increased workload.

9. The proposed rules require this change from a two/three year cycle to a one/two year
cycle. Specifically, the new rules require maintaining minimum clearance areas in all
cases except for rare instances of cycle-busters (an unusually fast-growing tree). In
the past, we could allow limited small branches and new growth into the clearance
area. In most of our urban areas, tree variety and growing conditions vary, so we will
have to trim trees after only one growing season in an effort to achieve compliance
with the higher standards.

10. In some cases, we could have maintained a two/three year trimming cycle, but in
order to do so we would have had to cut more drastically on the trees to meet the
higher standards. This would have not only damaged otherwise healthy trees, and
created unsafe conditions by weakening the trees, but actually triggered more rampant
regrowth because of a tree’s natural response to drastic cutting or wounding. It is
anticipated that many trees lining the streets in the communities we serve will likely
die under the stress of the extreme trimming.

11. The proposed change from 18 inches to 6 inches does not have a significant financial
impact on these calculations. As mentioned above, the vast majority of the trees we
maintain will fall under the requirement of no new growth within three feet (five feet
if climbable) from primary lines. The change from 18 to 6 inches only matters for
those rare cycle-busters that would fall under the six-inch exception. For well over
98% of the trees that we maintain, the change from 18 inches to 6 inches would have
no significant impact on the required trimming.
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I hereby declare that the above statements are true to the best of my knowledge and belief. 1
understand that these statements are made for use as evidence in a Public Utility Commission

proceeding and are subject to penalty for perjury.

DATED this 2! day of August, 2006.

fort D

DAVID A. JO
Senior Forester Portland General Electric Company

STATE OF OREGON )
) ss.
County of Multnomah )

SUBSCRIBED AND SWORN to before me this 2~ day of August 2006.

s S oy

NOTARY PUBLIC in and for the State of Oregon

My Commission Expires: // /7 7/ 29/9

OFFICIAL SEAL
SHEILA M COX

NOTARY PUBLIC-OREGON
COMMISSION NO. 401473
COMMISEION g
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BEFORE THE PUBLIC UTILITY COMMISSION

OF OREGON

AR 506

In the Matter of a Rulemaking to Amend and

Adopt Permanent Rules in OAR 860,

AFFIDAVIT OF DAVID VAN BOSSUYT

Divisions 024 and 028, Regarding Pole
Attachment Use and Safety

I, DAVID VAN BOSSUYT, declare under penalty of perjury under the laws of Oregon as

follows:

1.

My name is David Van Bossuyt. I am Manager of Operation Services and Oregon Public
Utility Commission (OPUC) Liaison for Portland General Electric. I have worked in this
position since 1990. T have been employed by PGE for 25 years. I have had
responsibility for the vegetation management program for 21 of those 25 years.

I worked with the original team that drafted the OPUC Tree to Power Line Clearance
Policy, and have been involved in developing the vegetation management plans necessary
to comply with that policy since its inception.

My current job duties include overall management of PGE’s overhead and underground
major preventative maintenance programs (FITNES), PGE & Northwest Natural
combination service installation crews (UNITY), Underground Locating, street light
relamping, landscape maintenance and restoration, Distribution contract management and
the vegetation management program. I regularly review budgets for the vegetation
management program.

I reviewed the two 2007 budget estimates prepared by David A. Johnson for purposes of
this proceeding, one for the current policy and the other for the 2007 budget under the
proposed rule.

I believe both budget estimates are accurate.

I concur with Mr. Johnson’s conclusion that the proposed rule will require PGE to move
from a two/three-year trimming cycle to a one/two-year trimming cycle.

In my experience, the amount of trimming that would need to be done to comply with the
new, higher standard on a two/three year cycle would significantly damage and weaken
many trees. Some would have to be removed all together.
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8. Ihave seen no evidence that suggests moving to this higher standard will bring any
measurable improvement in PGE’s vegetation-related safety record.

I hereby declare that the above statements are true to the best of my knowledge and belief. 1
understand that these statements are made for use as evidence in a Public Utility Commission

proceeding and are subject to penalty for perjury.

DATED this A/ day of August, 2006.

DAVID VAN BOSSUYT ;

Manager, Portland General Electric’s Distribution
Department

STATE OF OREGON )
) ss.
County of Multnomah )

SUBSCRIBED AND SWORN to before me this _ 2%/’ day of August 2006.

O Sp Lot

NOTARY PUBLIC in and for the State of Oregon
SHEILA M COX My Commission Expires: __ /-/7-/0

NOTARY PUBLIC-OREGON

COMMISSION NO. 4
MY COMMISSION 0]473
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Executive Summary

In July 2006 Portland General Electric (PGE) requested that ECI conduct a review of
scientific literature on the effects of variation in seasonal and annual precipitation on the
growth of Pacific Northwest tree species. That research was conducted both on the
Internet and at the libraries of two universities. This report presents the findings of that
literature review as well as conclusions drawn from the literature pertaining to line
clearance issues.

The growth of trees at different points in time and in different locations is characterized
by variability. Sources of variability include climatic factors (precipitation, temperature,
and growing season length), site factors (soil chemical and physical characteristics,
elevation) tree species, individual tree genetics, and biotic influences such as fertilization
and competition with other trees for resources. Within trees of the same species, water
availability is the single most controlling factor in tree growth.

The climate/growth studies reviewed have identified seasonal, annual and longer-term
effects of weather on tree growth. In general, any precipitation, which is timed to
contribute to water availability during a tree’s growing season, will promote tree growth.
Geographic location, site elevation and summer temperatures are also related to tree
growth. Examination of these other factors reveals that they are involved either in
causing changes in precipitation or in limiting water availability. Further research has
shown that trees of different species and even individual trees of the same species grow
differently in response to changes in precipitation.

The OPUC staff has proposed rules that would require Oregon Utilities to maintain
clearance between trees and distribution conductors of three or five feet, dependent on
whether or not a tree is readily climbable. Only rarely would it be acceptable for trees to
be closer than these distances, but never closer than six inches. Yet the studies cited in
this paper indicate that sudden changes in growing season precipitation cause some tree
species to grow substantially more than would be expected based on normal trends.
These changes will affect trees throughout the service territory and cause more than
“infrequent” intrusion of tree growth beyond the three or five-foot clearance standards in
some years, if tree clearances at the time of maintenance are designed for normal growth
trends.
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Study Objective: To find evidence in scientific literature of a relationship between
growing season precipitation and tree height growth in the PGE service area around
Portland, Oregon.

Introduction

At the most basic level, the growth of a tree is governed by its genetics and environment.
While genetics is a constant that does not change over time, environmental factors vary
over both time and geographic location. As a result, changes in environment over time
will produce corresponding changes in tree growth. With the issue of global climate
change attracting greater attention in recent years, more studies are being conducted on
the effects of changing climate on both tree species and entire ecosystems.

Literature Review

The growth of a tree is regulated by a variety of factors. These factors include tree
species, individual tree genetics, soil characteristics, temperature, light, competition,
length of growing season, precipitation and others (Busgen and Thomson, 1929).
According to Coder (1999), “More than eighty percent of the variation in tree growth is
because of water supply.” If a tree has access to adequate soil moisture during the
growing season, it will continue to grow at the maximum rate allowed by other genetic
and environmental factors. It does not matter whether the source of the water is root-
accessible ground water, precipitation or irrigation. If there is too little water (drought),
growth begins to shut down. Growth also is impaired by too much water (flooding). In
urban areas, some landscape trees are watered during the growing season. Most trees,
however, rely on natural precipitation for growth.

Finding research on relationships between monthly or seasonal precipitation and tree
height growth proved to be difficult. According to a 2006 paper by Nakawatase and
Peterson, “little is known about the spatial and temporal variability in tree growth-climate
relationships” in Pacific Northwest forests. Much of the information that does exist on
this subject comes from tree-ring studies, which is concerned primarily with annual
weather data and tree diameter growth. However, since tree diameter growth is directly
related to tree height growth, tree-ring and diameter growth studies are still useful tools
for measuring growth response to climate.

The literature search discovered a number of papers showing annual and/or seasonal

effects of precipitation on tree growth, both in the Pacific Northwest and elsewhere. One

such study was published by Little et al in 1995, examining regional and seasonal climate

on Douglas-fir in southwest Oregon. A relationship this study found was current year

growth of Douglas-fir increased with current summer precipitation. Because summers in

this area are warm and dry, summer rainfall can provide water needed at light and EXHIBIT o~
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Case and Peterson (2005) also studied the relationship between climate and Douglas-fir
growth, this time in the northern Cascade Range in Washington. They found that at
about 2000-3000 foot elevations tree growth increased with growing season precipitation
and decreased with growing season temperature. At higher elevations, tree growth
increased with mean annual temperature. At high elevations, higher mean annual
temperatures result in a longer growing season.

Another study, conducted in northern California from 1978 to 1991 (Wensel and
Turnblom, 1998), modeled individual tree growth variation over time in relation to
precipitation. The main premise for the work was that “Variation in growth rates of
northern California conifers through time has been shown to be correlated with
precipitation changes”. The study compared tree growth over time with variation in
precipitation in an attempt to better forecast long-term and short-term forest productivity.
Douglas-fir was one of the species considered, as well as ponderosa pine, sugar pine,
incense cedar, white fir and red fir. A second paper using the same dataset by Yeh and
Wensel (2000) found that winter precipitation and summer temperatures influenced tree
growth both in the current year and those following. They also discovered that, under the
same climatic conditions, different tree species had different growth responses.

On a Tennessee site called the Throughfall Displacement Experiment, precipitation over
one of three forest plots was intercepted and transported to another plot continuously over
many years. This created a control plot, a wet plot with 1/3 more precipitation, and a dry
plot with 1/3 less precipitation. On this experiment from 1994 to 1999 Hanson et al
(2001) studied the growth response of six hardwood tree species to annual, seasonal and
experiment-shifted precipitation. The species examined were red maple, dogwood, tulip
tree, blackgum, white oak and chestnut oak. One finding of their study over the entire
experiment was that diameter growth in wet years was 2-3 times greater than in dry years.
Another finding was the discovery that annual and seasonal trends in precipitation had
more of an effect on tree growth than the percentage shift in moisture between the wet
and dry plots. While this experiment was conducted in the Midwest, some of the tree
species examined can be found planted as ornamentals in the Pacific Northwest.

Looking at mountain hemlock in the southern Oregon Cascades, Peterson and Peterson
(2001) found both annual and longer-scale responses in tree growth to seasonal
precipitation and elevation. During dry summers, moisture limited tree growth. For
species growing at high elevations, heavy winter and spring snowpack was also
correlated with growth. Nakawatase and Peterson (2006), who found similar results in a
study in the Olympic Mountains of Washington, concluded that winter and spring
snowpack did not directly affect tree growth, but was more likely a measure of growing
season length at high elevation.

Holman and Peterson (2006) studied variability in forest growth resulting from climatic
variability in both wet and dry areas of the Olympic Mountains. They found that annual
tree growth and growth variability were sensitive to changes in climate over large
geographic areas. Tree species present on their study sites included western hemlock,
western redcedar, Sitka spruce, red alder, bigleaf maple, Douglas-fir, silver fir, yellow-
cedar, mountain hemlock, subalpine fir, grand fir and lodgepole pine.

EXHIBIT. C-

paGE__ 4 3




It is important to remember, however, that water availability or temperature does not
alone govern tree growth. Due to genetics, microsite differences and competition
dynamic, multiple trees in the same stand may have differing rates of growth under the
same climatic conditions. As an example, Binkley et al (2002) examined growth
variation among individual Eucalyptus trees in two plantations in relation to light, water
and nutrient usage. They concluded “our work demonstrates that individual trees may
vary substantially in stem growth per unit of resource use”. They concluded that
competition among trees for the same resources could lead to dominant trees of the same
age and species having a greater rate of growth than adjacent suppressed trees.

Precipitation and Tree Growth — Portland, Oregon

According to the Oregon Climate Service (OCS) website of Oregon State University
(http://www.ocs.oregonstate.edu/index.html), the Willamette Valley receives about 50%
of its annual precipitation from December through February. This precipitation is mainly
rainfall. The amount of annual precipitation varies widely with elevation. Around
Portland, annual precipitation can fall below 40 inches per year. In higher elevation
locations in the foothills, there may be more than 80 inches annual precipitation.
Growing season length also varies considerably with elevation, ranging from 73 to 244
days above 32° F. Portland is near the high end of the spectrum, with 237 days above 32°
F and 306 days above 24° F. This results in a very long growing season. The implication
of this precipitation and growing season variability is that trees of the same species
growing in different parts of the Willamette Valley will also have widely variable annual
growth. It should be noted that the data from the OCS is an average of data collected
from the years 1971 to 2000.

Figure 1 shows total precipitation for the growing season in Portland, Oregon from 2000
to 2006, as reported by the National Weather Service.
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Figure 1. Portland, Oregon Precipitation During April-July for the Years 2000-2006
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Over the 7 years depicted in this chart, the mean growing season precipitation was 6.89
inches and mean July precipitation was 0.45 inches. In 2004, growing season
precipitation was 2.81 inches and there was no measured precipitation in July. The
following year, 2005, growing season precipitation was 10.45 inches and July
precipitation was 0.41 inches. That means that 2005 growing season precipitation was
3.56 inches above the short-term average and 7.64 inches greater than the previous year.
Based upon the findings of the studies cited in this report, that annual growing season
precipitation is positively correlated with annual tree growth, tree growth should have
been well above average in 2005. Also, since July is a warm, dry month at the end of the
growing season, the studies suggest that water availability in July would be a limiting
factor for tree growth. So, since there was no precipitation in July of 2004, tree growth
that year would be limited. In 2005 however, there were 0.41 inches of precipitation, or
Just about average. As a result, tree growth would have been able to continue during July
of 2005.

Complicating the issue of tree growth in relation to climate are differences in pruning
regrowth between species. As an example, compare the growth rates of Douglas-fir,
bigleaf maple and black cottonwood. According to Silvics of North America (Burns and
Honkala, 1990), Douglas-fir on an average site at low elevation will grow 2 feet per year
at age 30. At the same age, Thomas (1999) reports bigleaf maple growth rates of 1-2
feet/year. Similar growth (18+ inches/year) is reported for black cottonwood in the
Michigan State University Ornamental Plants plus database. For younger trees, growth
rates of 3-6 feet/year are possible. Across the three species however, growth rates are
similar.

When examining top regrowth after pruning, however, species differences emerge.
Internal ECI data from a study in the Pacific Northwest outside of Oregon provides a
comparison between the growth response of Douglas-fir and bigleaf maple on two sites
with low and high precipitation. The two sites compared had annual precipitation
approximately equal to the lowest and highest precipitation that occurs across PGE’s
service territory. The percent increases in regrowth between the two sites are shown in
Table 1. The main point to be drawn from this comparison is that regrowth at the site
with greater annual precipitation was much higher. A second important point is that the
two tree species, with different annual growth rates to begin with, responded differently
to changes in precipitation in pruning regrowth.

Table 1. Percent Increase in Regrowth from Low to High Precipitation Sites

Species 1 Year % Increase 6 Year Mean % Increase
Douglas-fir 233 % 256 %
Bigleaf maple 136 % 88 %
Conclusions EXHIBIT C
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during the growing season appears to be the greatest factor in limiting growth. As a
result, the presence of sufficient water during the spring and especially into the normally
dry summer months around Portland will increase tree growth.

An important consideration is the variability of annual precipitation with small elevation
changes in the Willamette Valley. Increases of only a few hundred feet in elevation can
result in much greater annual precipitation. Take the example of trees of the same
species being pruned at the same time in two different locations in the Willamette Valley.
Some trees are pruned in Portland and some in Estacada, which is 400 feet higher and
averages up to 20 inches greater annual precipitation than in Portland. Two years after
pruning, the trees in Estacada could be expected to have regrown more than those in
Portland. If tree trimming line clearances were designed for Portland growth rates, the
Estacada trees would have grown beyond acceptable clearances.

The variable rates of regrowth of different tree species after pruning also present a
problem. Not only do species like Douglas-fir and bigleaf maple have different annual
growth rates, but they also respond to changes in precipitation to differing degrees. So, in
a year with above-normal summer rainfall, certain tree species can be expected to grow
more as a result.

Finally, considering the precipitation / growth relationships discussed in this paper, the
timing of the PGE line clearance review must be examined (Oregon Public Utility
Commission Safety Report number E05-45). This review took place from August 15 to
September 2, 2005. This began in the month following the largest growing season
precipitation recorded in the past 7 years. It can be expected that tree growth just prior to
the review was also well above average. This would result in an above-average number
of trees encroaching on minimum required line clearances.
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Appendix — Literature Search Methodology

A literature search was conducted for articles pertaining to tree growth response to
monthly precipitation. The geographic location sought for these articles was the area of
Portland, Oregon in particular and the coastal Pacific Northwest in general. Tree species
looked for specifically were Douglas-fir, bigleaf maple, black cottonwood and black
walnut. Attention was also paid during the search to any related articles pertaining to
other tree species occurring in the target area. These included non-native maples and
native trees such as grand fir and western red cedar.

Online searches of the Internet were conducted initially. Using the Yahoo and Google
search engines, the following keywords were used in various combinations:

Douglas-fir height
Pseudotsuga menziesii interannual
Black cottonwood irrigation
Populus balsamifera (or trichocarpa) monthly
Bigleaf maple Pacific Northwest
Acer macrophyllum precipitation
Black walnut production
Juglans nigra rain
Aboveground rainfall
Climate regrowth
Climate change seasonal
Environment site index
Growth variation
Growth response . water relations

These same keywords were then used to search three online journal article databases.
These were the National Agricultural Library Article Citation Database (AGRICOLA,
http://agricola.nal.usda.gov/), the journal article archive JSTOR (http://www.jstor.org/),
and the Blackwell/Synergy online journal database (www.blackwell-synergy.com). Also
searched was the University of Missouri online library catalog, MERLIN (Missouri
Education and Research Libraries Information Network
http://laurel.lso.missouri.edu/search~S1).

Using the online searches as a base, 15 refereed journal titles were physically browsed
and their tables of contents inspected. Those journals and the years examined were:

American Nurseryman, 1998-2006

Arboriculture & Urban Forestry, 2006

Botanical Gazette, selected references

Canadian Journal of Forest Research, 2005-2006 and selected references
Ecological Monographs, selected references

Forest Ecology and Management, selected references C/
Forest Science, 2005-2006 and selected references EXHIBIT.
Journal of Arboriculture, 1975-2005 PAGE_1



Journal of Environmental Horticulture, 2004-2006 and selected references

Journal of Forestry, 1972-1986, 2004-2006 and selected references

Oregon State University current Extension Bulletins

Northern Journal of Applied Forestry, 1984-2006

Northwest Science, 2004-2006

USDA Forest Service Pacific Northwest Research Stations - selected General Technical
Reports, Research Notes and Research Papers

Western Journal of Applied Forestry, 1986-2006

These manual searches took place either at the ECI office library or at the libraries of the
University of Missouri-Columbia and the University of Wisconsin.

Following the online and manual literature searches, three tree nurseries in the
Willamette Valley of Oregon were contacted. Each was asked whether their nursery had
information on monthly tree growth related to precipitation or irrigation, or whether they
were aware of a source of such information. The three nurseries were the J. F. Schmidt
Nursery in Boring, the Oak Point Nursery near Independence, and the Weyerhaeuser
Aurora Forest Nursery in Aurora. The Oak Point Nursery, while small in comparison to
the others, was contacted because they are a grower of native Oregon tree species. None
of the three nurseries had information on monthly tree growth or was aware of a source of
that information.
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