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Chapter 4 1 

Environmental Consequences 2 

4.0 Relevant Information for Assessing Project 3 

Effects 4 

This chapter describes the environmental consequences and proposed 5 
mitigation measures for each of the alternatives evaluated in this 6 
Environmental Impact Statement (EIS).  Each section in this chapter 7 
describes the approach and methodology used to assess the 8 
environmental impacts for a given resource area, and summarizes the 9 
potential effects of the alternatives relative to the No-Action Alternative.   10 

The following provides a brief summary of the action area and study 11 
area, the activities evaluated, and the alternative management strategies 12 
identified for detailed analysis in this EIS.   13 

4.0.1 Action Area and Study Area 14 

As described in Section 3.0, the action area for this EIS reflects the area 15 
where forest management activities associated with the proposed habitat 16 
conservation plan (HCP) would be implemented.  The action area is 17 
represented by the Elliott State Forest (ESF), which comprises a 18 
contiguous block of about 93,000 acres in Coos and Douglas Counties 19 
(Figure 1-1).   20 

As used throughout the EIS, the study area varies by resource topic.  In 21 
some cases, the study area is the same as the action area.  However, for 22 
most resources, the study area extends beyond the action area boundaries 23 
to address potential impacts to lands and resources affected by proposed 24 
actions, or lands that could have an affect on management of the action 25 
area.  When a resource topic requires evaluation of a study area that is 26 
different from the action area detailed above, a description of that study 27 
area is provided within the relevant section of this chapter. 28 
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4.0.2 Duration and Management Activities  1 

Analysis of the resources covered in this EIS is based on management of 2 
the action area for a duration of 50 years.  All alternatives would be 3 
implemented in accordance with the policies of the Oregon Constitution, 4 
State Land Board and Board of Forestry, , and other applicable laws, 5 
including the State and Federal Endangered Species Acts (ESA).   6 

The effects of forestland management activities are evaluated for each 7 
resource area described in this EIS.  A more detailed description of these 8 
activities is provided in Section 2.2, Covered Activities Common to All 9 
Alternatives.  The management activities considered include: 10 

 mechanized timber harvest (i.e., felling, bucking, yarding and 11 
loading);  12 

 forest product transport; 13 

 road and landing construction, use, maintenance, and abandonment;  14 

 site preparation and tree planting; 15 

 site fertilization; 16 

 silvicultural practices; 17 

 fire suppression; 18 

 aquatic habitat restoration; 19 

 rock pit development;  20 

 other management activities, including vertebrate control and 21 
harvesting of minor forest products; and 22 

 research and monitoring.   23 

4.0.3 Alternatives Evaluated 24 

As described in Chapter 2, Alternatives, three alternative management 25 
strategies have been identified for detailed analysis in this EIS.   26 

4.0.3.1 Alternative 1 – Current Management 27 
(No-Action)  28 

Under the No-Action Alternative, the Oregon Department of Forestry 29 
(ODF) would manage the action area in accordance with the 1994 Elliott 30 
State Forest Management Plan  (Oregon Department of Forestry 1994) 31 
and the 1995 Elliott State Forest Habitat Conservation Plan  (Oregon 32 
Department of Forestry 1995).  Lands would be managed as either 33 
reserve areas or timber production lands.  Reserve areas would include 34 
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lands with a primary purpose other than timber production, such as 1 
providing habitat for threatened or endangered species, or protecting 2 
streams and riparian areas (Oregon Department of Forestry 1995).  All 3 
lands outside of reserve areas would be managed for timber production 4 
using a target harvest age to control timber harvest rates in each of 17 5 
management basins. 6 

Incidental take coverage would be provided for potential take of northern 7 
spotted owl within the action area, in accordance with the U.S. Fish and 8 
Wildlife Service (FWS) incidental take permit (ITP) and the associated 9 
1995 Elliott State Forest Habitat Conservation Plan.  ODF would 10 
continue to protect federally listed species not covered by an ITP (i.e., 11 
marbled murrelet and coho salmon) to avoid incidental take.   12 

As described in Chapter 2, Alternatives, under Alternative 1, the action 13 
area would be managed to achieve four primary objectives: 14 

 to produce a sustainable, even-flow harvest of timber.  Harvest 15 
volumes would average 26.00 million board feet (MMBF) annually 16 
in the first decade, and would increase to 28.48 MMBF annually by 17 
the fifth decade;    18 

 to maintain 12 to 66 percent nesting-roosting-foraging (NRF) habitat 19 
for northern spotted owls in each of the 17 management basins (refer 20 
to Table 2-1 for a definition of key terms).  For the management 21 
basins with target harvest ages of 135 years and older, NRF habitat 22 
would not be harvested until NRF habitat in the management basin 23 
reached the levels shown in Table 2-3.  The action area would be 24 
managed to maintain approximately 39,781 acres (43 percent of the 25 
action area) in NRF habitat; 26 

 to manage each management basin for northern spotted owl dispersal 27 
habitat, such that 50 percent of the basin acreage consists of stands of 28 
trees averaging 11 inches in diameter-at-breast height (dbh) or larger, 29 
and with a canopy closure of 40 percent or greater; and   30 

 to manage at least 18,060 acres (19.5 percent) of the action area as 31 
reserve areas for non-commodity values. 32 

Alternative 1 is the baseline against which the effects of all other 33 
alternatives are compared in this chapter.  Refer to Section 2.3.1, 34 
Alternative 1 – Current Management (No-Action), for a detailed 35 
description of the forest management strategies, aquatic riparian 36 
strategies, and wildlife conservation strategies associated with 37 
Alternative 1.    38 

It is important to note that Alternative 1 represents management of the 39 
action area over time and is, therefore different than the “current 40 
condition” described in Chapter 3, Affected Environment.  The current 41 
condition represents the condition of a given resource at a set point in 42 
time, which in this EIS is typically the year 2005, unless otherwise 43 
defined in a specific resource section.  The current condition is used in 44 
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this EIS to determine the effect of Alternative 1 over the next 50 years.  1 
The results of the analysis of the effects of Alternative 1 are, in turn, used 2 
to compare the effects of Alternatives 2 and 3.   3 

4.0.3.2 Alternative 2 – Proposed Action 4 

Under Alternative 2 – Proposed Action, ODF would manage the action 5 
area according to stand structure condition, as described in the Elliott 6 
State Forest Habitat Conservation Plan (Oregon Department of Forestry 7 
2008).  All lands outside of “conservation areas” would be managed for 8 
timber production based on stand structure conditions in each of 13 9 
management basins.  Similar to the reserve areas identified for 10 
Alternative 1, conservation areas would include lands with a primary 11 
purpose other than timber production, such as lands that provide habitat 12 
for a threatened or endangered species, protect streams and riparian 13 
areas, or provide other scenic, unique, or visual resources.   14 

The ODF would request ITP coverage for three federally listed species: 15 
northern spotted owl, marbled murrelet, and coho salmon.  A total of 15 16 
other unlisted species (Table 2-6) would also be covered under an 17 
amended ITP from the FWS and/or a new ITP from the National Marine 18 
Fisheries Service (NMFS), if those species were federally listed within 19 
the term of the ITP.  In accordance with Section 10(a)(1)(b) of the 20 
Federal ESA, these permit species would be treated as if they were listed.  21 
That is, conservation measures in the proposed HCP would provide 22 
benefits to these species as if they were currently listed for protection 23 
under the ESA. 24 

Under Alternative 2, the action area would be managed to achieve four 25 
primary objectives: 26 

 to maintain a sustainable, even-flow harvest of timber.  Harvest 27 
volumes would average 39.68 MMBF annually in the first decade, 28 
and would remain at approximately that level throughout the term of 29 
the HCP;  30 

 to maintain 40 to 60 percent of the action area in advanced structure 31 
stands, 25 to 55 percent of the action area in intermediate structure 32 
stands, and 5 to 15 percent of the action area in early structure stands 33 
(refer to Table 2-5 for a definition of terms).  Advanced structure 34 
stand targets would be set for each of the 13 management basins to 35 
be consistent with an overall range of 40 to 60 percent across the 36 
action area (Table 2-7);   37 

 to maintain approximately 24 percent, or 22,598 acres, of the action 38 
area in conservation areas with little or no active management; 39 

 to manage 50 percent of the advanced structure in the action area to 40 
have at least 8 trees per acre at 32 inches dbh or larger; 41 
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Refer to Chapter 2, Section  2.3.2, Alternative 2 – Proposed Action, for a 1 
detailed description of the forest management strategies, aquatic riparian 2 
strategies, and wildlife conservation strategies associated with 3 
Alternative 2.    4 

4.0.3.3 Alternative 3 – Increased Stream 5 
Buffers and Intensive Forestry 6 

Under Alternative 3, ODF would manage approximately 50 percent of 7 
the action area as reserves in upland conservation areas and riparian 8 
management areas.  Upland conservation areas would be established to 9 
provide habitat for wildlife species found in late-successional habitat in 10 
the action area.  Riparian management areas would be established around 11 
all streams in the action area and would be managed to maintain and 12 
restore riparian structure and function, enhance habitat conservation for 13 
wildlife species dependent on the transition zone between upslope and 14 
riparian areas, and to allow additional connectivity between other 15 
conservation areas.  Stream buffer widths under Alternative 3 would be 16 
larger than the stream buffer widths associated with the other alternatives 17 
and would, in large part, contribute toward conservation of 50 percent of 18 
the action area in a reserve status.  The remainder of the action area 19 
would be managed intensively for timber on a short rotation (40 to 50 20 
years). 21 

Similar to Alternative 2, ODF would request ITP coverage for northern 22 
spotted owl, marbled murrelet, and coho salmon, as well as the 15 other 23 
unlisted species (Table 2-6). 24 

Under Alternative 3, the action area would be managed to achieve two 25 
primary objectives. 26 

 To produce a sustainable, even-flow harvest of timber.  Harvest 27 
volumes would average 33.46 MMBF annually in the first decade, 28 
and would remain at approximately that level over the next 50 years.    29 

 To maintain approximately 50 percent (46,641 acres) of the action 30 
area in upland conservation areas and riparian management areas. 31 

Refer to Section 2.3.3, Alternative 3 – Increased Stream Buffers and 32 
Intensive Forestry, for a detailed description of the forest management 33 
strategies, aquatic riparian strategies, and wildlife conservation strategies 34 
associated with Alternative 3.   35 
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Section 4.1 1 

Forest Conditions 2 

This section describes potential effects on forest conditions, including changes in 3 
forest management activities, yield of wood products, sustainability of harvest 4 
levels, forest structure, forest health, wildland fire hazard, and use of forest 5 
chemicals for each of the alternatives.  Potential effects on forest-dependent fish 6 
and wildlife as a result of changes to forest structure are discussed in Section 4.5, 7 
Fish and Their Habitat, and Section 4.6, Wildlife and Their Habitat. 8 

For this section, the study area is the same as the action area described in Section 9 
4.0, Action Area and Study Area.   10 

4.1.1 Approach and Methodology 11 

Analyses in this section are based on data derived from the Elliott State Forest 12 
Harvest Scheduling Model, as summarized in Appendix I of the Elliott State 13 
Forest Habitat Conservation Plan (Oregon Department of Forestry 2008).  14 
Model inputs include data about current forest inventory and growth in 15 
13 management basins, effects of thinning on stand development, constraints for 16 
protection of riparian zones, constraints and targets for habitat for special-status 17 
species, sustained-yield constraints, and other elements.  Outputs include average 18 
management activities and forest conditions in 5-year periods for at least the next 19 
50 years, and, for some variables, up to 150 years.  Outputs used in this section 20 
include acreages of clearcut harvest and thinning, wood volume outputs, standing 21 
tree volume, and acreages of various forest-structure classes, as defined in 22 
Section 3.1, Forest Conditions. 23 

4.1.2 Environmental Consequences 24 

4.1.2.1 Consequences Common to All Alternatives 25 

Potential Effects on Forest Health 26 

The continuation of intensive forest management would likely maintain a healthy 27 
forest under all alternatives.  As described in Section 3.1, Forest Conditions, 28 
forest health in the study area has historically been good.  The most prominent 29 
pest is the Douglas-fir beetle, whose outbreaks follow major windthrow events.  30 
Salvage operations would continue to be undertaken after major windthrow 31 
events, and when appropriate to control insect and disease infestation.  32 
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Prescriptions for these activities would be the same under all of the alternatives.  1 
The total area of unmanaged riparian buffer, where there would be no salvage 2 
and thus potential for localized infestations, would be greater under some of the 3 
alternatives, but all alternatives would have sufficient area in intensive forest 4 
management to enable the Oregon Department of Forestry (ODF) to prevent 5 
widespread loss of forest cover from insects or disease. 6 

Potential Effects of Wildfire 7 

Regenerating forest plantations are at increased risk of wildfire just prior to 8 
thinning.  In this stage of development, trees usually have canopies extending 9 
nearly to the ground, and canopies of adjacent trees are often in contact with each 10 
other.  In turn, this continuous canopy may be in contact with the lower parts of 11 
canopies of adjacent, older stands.  In this configuration, the pre-thinned 12 
plantation stands present a high level of ladder fuels, which can move a ground 13 
fire into a canopy fire.  Once thinning is conducted, the ladder fuel effect is 14 
reduced. 15 

The extent of clearcut harvest, and therefore the extent of pre-thinned plantations, 16 
would increase over the next 50 years under all three alternatives (see Sections 17 
4.1.2.2 through 4.1.2.4 below).  Thus, an increase in ladder fuels would result 18 
under all alternatives.  However, these increases in ladder fuels would not be 19 
expected to materially increase losses from fire in the study area because, as 20 
described in Section 3.1, Forest Conditions, historical frequencies of ignition and 21 
sizes of fires in the study area are small.  Any increase in the potential for spread 22 
of wildfire in the study area due to a change in vegetation structure would be 23 
more than offset by the intensive program of fire prevention and suppression that 24 
would continue under all three alternatives.  The potential effects of wildfire on 25 
the study area would therefore remain relatively constant over the next 50 years 26 
under all alternatives. 27 

Application and Fate of Fertilizer 28 

The application of fertilizer in the study area would continue to be occasional and 29 
variable from year to year under all three alternatives.  The overall rate and 30 
location of fertilization would be relatively independent of the amount of timber 31 
harvest and the total acreage in timber production, so they would not vary 32 
between alternatives.  Some alternatives would have more total area in riparian 33 
buffer where fertilization would be prohibited, but the low-lying portions of the 34 
study area that would become riparian buffers are typically the most productive 35 
portions of the forest, and rarely need fertilization.  The total area of uplands with 36 
naturally low soil fertility would be similar for all three alternatives, so the need 37 
for fertilization would also be similar. 38 

Urea (a nitrogenous compound) would be applied during appropriate weather 39 
conditions and at prescribed levels to favor complete retention by targeted forest 40 
soils and avoid costly re-application.  If the first rainfall after an application were 41 
intense, it could mobilize fertilizer in surface runoff or groundwater throughflow, 42 
and carry it into nearby streams.  With careful timing of fertilizer application, 43 
however, the likelihood of such an event would be small under all alternatives. 44 
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4.1.2.2 Alternative 1 – Current Management (No 1 
Action) 2 

Extent of Timber Harvest and Changes in Timber Yield 3 

Extent of Harvesting 4 
Table 4.1-1 summarizes recent timber harvest levels in the study area 5 
(i.e., 10 year average from 1997 to 2006 used to represent the current condition, 6 
as described in Section 3.1, Forest Conditions) and projected timber harvest 7 
levels for each of the three alternatives over the next 50 years.  The average 8 
extent of both clearcut harvest and thinning would increase forest-wide over the 9 
next 50 years under Alternative 1.  Clearcut acreage would fluctuate over time, 10 
but would generally increase from a 10-year historical average of 457 acres per 11 
year to a 50-year average of 561 acres per year (about 23 percent increase) (Table 12 
4.1-1).  Maximum clearcut acreage of 733 acres per year would be reached after 13 
45 years, a 60 percent increase from the current condition.   14 

Similar to clearcut acreages, the average thinning acreage would increase from an 15 
average of 356 acres per year to an average of 767 acres per year over the next 16 
50 years (about 115 percent).  The rate of thinning would fluctuate over time 17 
more than clearcutting, from 388 acres per year during the first 5 years to a 18 
maximum of about 1,445 acres per year at 15 years (a four-fold increase from 19 
current conditions).  Thinning levels would decrease to about 320 acres per year 20 
at the end of the 50-year period (Table 4.1-1).  21 

The amount of timber harvest would vary by watershed (Table 4.1-1).  Average 22 
clearcut and thinning acreages would generally increase in all watersheds under 23 
Alternative 1, except that average clearcut acreage in the Coos Watershed would 24 
be similar to current conditions.  Clearcut harvest was negligible in the Tenmile 25 
Watershed during the past 10 years.  Under Alternative 1, clearcut harvest would 26 
not begin in the Tenmile Watershed until about year 25, after which it would 27 
generally increase to a maximum of 206 acres per year at year 50.  The 50-year 28 
average clearcut acreage in the Tenmile Watershed would be about 48 acres per 29 
year.   30 

Increases in clearcut harvesting in the Umpqua Watershed would begin 31 
immediately, and would fluctuate over time.  Average clearcut acreage in the 32 
Umpqua Watershed over the 50 years would be about 110 acres per year 33 
(112 percent increase over current conditions).  Although average clearcut 34 
acreage in the Coos Watershed would not materially change, the annual amount 35 
would fluctuate considerably through the 50-year period, with the 5-year average 36 
acreage ranging from 142 acres to 513 acres per year, or 35 percent to 127 37 
percent of the current condition, respectively.   38 

Increases in the extent of thinning would be substantial in all of the watersheds.  39 
Under Alternative 1, average annual thinning would increase to 188 acres per 40 
year (94 percent increase over current conditions), 122 acres per year (177 41 
percent increase over current conditions), and 457 acres per year (114 percent 42 
increase over the current condition) in the Umpqua, Tenmile, and Coos 43 
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Watersheds, respectively.  The extent of thinning would vary considerably from 1 
period to period (Table 4.1-1). 2 

Harvest Volume 3 
Under Alternative 1, the average level of timber volume harvested forest-wide 4 
would be similar to current conditions, although it would fluctuate slightly 5 
throughout the 50-year period (Table 4.1-1).  The 10-year average annual volume 6 
sold (i.e., average annual volume sold between 1997 and 2006 used to represent 7 
the current condition; see Section 3.1, Forest Conditions) for the study area was 8 
26.11 million board feet (MMBF).  Under Alternative 1, harvest volumes would 9 
average 25.74 MMBF annually in the first 5 years, and increase to about 29.64 10 
MMBF annually by the beginning of the fifth decade.  The average harvest 11 
volume over the 50 years under Alternative 1 would be 27.82 MMBF, which 12 
would represent a 6.6 percent (1.71 MMBF) increase in harvest volume relative 13 
to current conditions. 14 

Although forest-wide harvest volume would only change slightly under 15 
Alternative 1, the relative contributions from the various watersheds would 16 
change substantially.  The Coos Watershed, which historically produced about 17 
22.49 MMBF per year (86 percent of the annual harvest volume for the study 18 
area), would produce a 50-year average of 17.17 MMBF per year, or 62 percent 19 
of the 50-year average for the study area.  This would represent an average 20 
annual reduction of 5.32 MMBF (24 percent) from the Coos Watershed relative 21 
to the current condition.  Total annual harvest volume from the other two 22 
watersheds would increase.  The Umpqua and Tenmile Watersheds would 23 
produce averages of 6.44 MMBF per year (23 percent of the total) and 4.21 24 
MMBF per year (15 percent of the total) over 50 years, respectively.  These 25 
contributions would represent an average annual increase of 3.02 MMBF (88 26 
percent increase) in the Umpqua Watershed and 4.01 MMBF (a twenty-fold 27 
increase) in the Tenmile Watershed (the Tenmile Watershed during the 1996 28 
through 2007 period produced very little volume).  The relative contributions 29 
from each watershed would vary from year to year (Table 4.1-1). 30 

Changes in Forest Structure 31 

As described in Section 3.1, Forest Conditions, forest stands in the study area are 32 
classified according to the structural complexity and stage of stand development.  33 
Stands are classified as having early, intermediate, or advanced stand structure 34 
(see Section 3.1.2.1, Forest Condition, for a definition of the three stand 35 
structures). 36 

Table 4.1-2 summarizes the study area acreage in each of the three structural 37 
classes and in stands at least 100 years old at the end of the 50-year period for all 38 
three alternatives.  This table also provides a comparison of the relative changes 39 
in these structural classes under Alternative 2 and Alternative 3, relative to 40 
Alternative 1.   41 

Figures 4.1-1 through 4.1-16 further illustrate trends in structural classes for each 42 
of the watersheds and the forest as a whole under each of the alternatives.   43 
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Table 4.1-1 Timber Harvest Levels for Each Watershed under the Alternatives 1 

  5-year 
Period 

Clearcut Acreage (acres per year) Thinning Acreage (acres per year) Volume (MMBF per year) 
Umpqua Tenmile Coos Total Umpqua Tenmile Coos Total Umpqua Tenmile Coos Total 

10-year average  
(current condition)  52 1 405 457 97 44 214 356 3.42 0.20 22.49 26.11 

Alternative 1  1 119 0 412 531 77 19 293 388 6.58 0.22 18.94 25.74 
2 78 0 447 525 235 125 561 921 5.90 1.86 18.50 26.26 
3 58 0 291 349 362 290 793 1,445 6.10 4.20 16.72 27.02 
4 104 0 274 378 375 322 605 1,302 7.82 5.52 14.42 27.76 
5 50 6 502 558 237 188 337 762 5.74 3.72 18.48 27.94 
6 103 22 513 638 140 96 463 699 5.42 2.76 20.42 28.60 
7 177 11 506 694 102 43 491 636 6.06 1.34 21.40 28.80 
8 104 115 503 722 138 30 447 615 6.06 4.10 19.00 29.16 
9 178 123 431 733 154 49 383 585 8.62 5.88 15.14 29.64 

10 130 206 142 478 63 55 201 320 6.10 12.50 8.72 27.32 
Average 110 48 402 561 188 122 457 767 6.44 4.21 17.17 27.82 

Alternative 2  1 164 92 307 563 409 223 549 1,181 13.00 6.86 19.90 39.76 
2 272 110 315 698 352 234 617 1,203 15.24 6.70 17.66 39.60 
3 207 86 347 640 389 288 738 1,414 12.30 6.72 20.92 39.94 
4 157 109 402 668 374 250 598 1,223 10.62 7.34 21.86 39.82 
5 188 189 279 657 376 238 559 1,173 10.84 11.18 17.66 39.68 
6 188 151 343 682 277 203 565 1,045 11.06 7.70 20.98 39.74 
7 231 189 234 654 155 212 598 966 10.86 10.68 18.40 39.94 
8 210 139 362 711 296 153 490 939 10.86 8.42 20.50 39.78 
9 191 97 379 668 350 191 642 1,183 10.64 6.38 22.68 39.70 

10 289 94 377 759 271 216 510 997 14.52 6.92 18.48 39.92 
Average 210 126 335 670 325 221 586 1,132 11.99 7.89 19.90 39.79 

Alternative 3  1 230 242 265 737 16 27 75 117 10.22 10.82 12.46 33.50 
2 206 251 226 683 56 34 162 252 10.22 10.80 12.38 33.40 
3 218 269 180 668 101 108 290 498 10.56 12.32 10.46 33.34 
4 166 220 180 565 188 147 353 688 8.80 11.32 13.18 33.30 
5 168 186 210 564 149 182 449 780 9.14 10.64 13.62 33.40 
6 203 192 197 592 227 99 446 772 10.62 8.88 13.82 33.32 
7 183 102 273 558 194 122 450 766 9.78 5.82 17.70 33.30 
8 177 131 339 647 126 138 328 591 8.80 7.36 17.20 33.36 
9 169 89 314 572 181 217 451 849 9.00 5.78 18.46 33.24 

10 154 143 301 598 234 235 411 881 8.36 8.04 16.90 33.30 
Average 188 182 248 618 147 131 341 619 9.55 9.18 14.62 33.35 

Source: Oregon Department of Forestry 2006b; 2006d; 2006e 
MMBF = million board feet 
 2 
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Table 4.1-2 Extents of Structural Classes and Stands at Least 100 Years Old at Year 50 (2057) 1 

 

Current Extent  

Early 
Structure 

Intermediate 
Structure 

Advanced 
Structure 

Stands at 
Least 100 
Years Old 

Existing Acres 

Forest-wide 6,980 45,678 40,042 42,682 

Umpqua Watershed 643 14,316 13,052 14,920 

Tenmile Watershed 723 9,276 11,429 12,565 

Coos Watershed 5,614 22,086 15,561 15,197 

Acres and Percent After 50 Years  

Alternative 1     

Forest-wide  13,480 28,939 50,278 39,603 

Umpqua Watershed  3,012 7,232 17,767 13,622 

Tenmile Watershed  2,323 4,659 14,443 11,806 

Coos Watershed  8,145 17,048 18,068 14,175 

Alternative 2     

Forest-wide Acres 14,334 32,577 45,775 30,923 

Percent of Alternative 1 +6 +13 -9 -22 

Umpqua 
Watershed 

Acres 4,710 9,193 14,106 9,985 

Percent of Alternative 1 +56 +27 -21 -27 

Tenmile 
Watershed 

Acres 2,644 6,149 12,626 8,981 

Percent of Alternative 1 +14 +32 -13 -24 

Coos 
Watershed 

Acres 6,980 17,235 19,043 11,957 

Percent of Alternative 1 -14 +1 +5 -16 

Alternative 3     

Forest-wide Acres 12,234 32,000 48,470 30,399 

Percent of Alternative 1 -9 +11 -4 -23 

Umpqua 
Watershed 

Acres 3,517 9,399 15,094 10,357 

Percent of Alternative 1 +17 +30 -15 -24 

Tenmile 
Watershed 

Acres 2,385 9,308 9,737 7,012 

Percent of Alternative 1 +3 +100 -33 -41 

Coos 
Watershed 
 

Acres 6,332 13,293 23,639 13,030 

Percent of Alternative 1 -22 -22 +31 -8 

Source: Oregon Department of Forestry 2006b; 2006d; 2006e   



Figure 4.1-1.  Umpqua Watershed - Early Structure over 50-Year
Period
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Figure 4.1-2. Umpqua Watershed - Intermediate Structure over 50-
Year Period
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Figure 4.1-3. Umpqua Watershed - Advanced Structure over 50-
Year Period
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Figure 4.1-4. Umpqua Watershed - Stands over 100 Years Old
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Figures 4.1-1 through 4.1-4
Umpqua Watershed Stand Structures
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Figure 4.1-5. Tenmile Watershed - Early Structure over 50-Year
Period
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Figure 4.1-6. Tenmile Watershed - Intermediate Structure over 50-
Year Period
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Figure 4.1-7. Tenmile Watershed - Advanced Structure over 50-
Year Period
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Figure 4.1-8. Tenmile Watershed - Stands over 100 Years Old
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Figures 4.1-5 through 4.1-8
Tenmile Watershed Stand Structures
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Figure 4.1-9. Coos Watershed - Early Structure over 50-Year
Period
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Figure 4.1-10. Coos Watershed - Intermediate Structure over 50-
Year Period
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Figure 4.1-11. Coos Watershed - Advanced Structure over 50-Year
Period
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Figure 4.1-12. Coos Watershed - Stands over 100 Years Old
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Figures 4.1-9 through 4.1-12
Coos Watershed Stand Structures
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Figure 4.1-13. Forest-Wide -  Early Structure
over 50-Year Period
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Figure 4.1-14. Forest-Wide - Intermediate Structure
over 50-Year Period
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Figure 4.1-15. Forest-Wide - Advanced Structure
over 50-Year Period
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Figure 4.1-16. Forest-Wide - Stands over 100 Years Old
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 Figures 4.1-13 through 4.1-16
Forest-wide Stand Structures
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Early Structure Forest 1 
Under Alternative 1, the extent of early structure forest in the study area would 2 
increase 93 percent (6,500 acres) over the 50-year period, from 6,980 acres at 3 
present to 13,480 acres at Year 50.  The increase would be gradual, with a 4 
temporary dip around Year 15 (because of reduced clearcutting and/or thinning 5 
that would otherwise convert some early structure to intermediate structure) 6 
(Figure 4.1-13 and Table 4.1-2).   7 

In the Umpqua Watershed, early structure forest would gradually increase from 8 
643 acres at present to 3,012 acres over 50 years, a 368 percent increase (Figure 9 
4.1-1 and Table 4.1-2).  In the Tenmile Watershed, early structure would increase 10 
from 723 acres to 2,323 acres at year 50, which would represent a 221 percent 11 
increase.  The increase in the Tenmile Watershed would not be gradual, but 12 
would all occur after year 25.  The acreage of early structure would diminish to 13 
zero by Year 10 and remain at 0 through year 25, after which it would increase 14 
slowly for 10 years and then increase rapidly (Figure 4.1-5 and Table 4.1-2).   15 

In the Coos Watershed, the amount of early structure forest would vary over 16 
time.  Early structure stands would increase from 5,614 acres currently to over 17 
7,600 acres in the first ten years, but would drop to under 5,800 acres by Year 15.  18 
After Year 15, early structure forest would gradually increase to nearly 10,400 19 
acres by Year 40, but would diminish again to 8,145 acres at year 50.  The net 20 
increase of early structure forest in the Coos Watershed would be about 2,500 21 
acres (44 percent) (Figure 4.1-9 and Table 4.1-2). 22 

Intermediate Structure Forest 23 
Under Alternative 1, intermediate structure forest would increase slightly across 24 
the study area in the first 5 years, but would decrease overall 37 percent.  The 25 
acreage would decline from 45,678 acres at present to 28,939 acres at Year 50 26 
(Figure 4.1-14 and Table 4.1-2). 27 

In the Umpqua Watershed, intermediate structure forest would gradually 28 
decrease by 50 percent, from 14,316 acres currently to 7,232 acres in Year 50 29 
(Figure 4.1-2 and Table 4.1-2).  In the Tenmile Watershed, intermediate structure 30 
forest would increase from 9,276 acres currently to about 10,300 acres in the first 31 
5 years, but then gradually decrease to 4,659 acres at Year 50, also representing 32 
an overall reduction of about 50 percent (Figure 4.1-6 and Table 4.1-2).  In the 33 
Coos Watershed, intermediate structure forest would fluctuate around 21,000 to 34 
22,000 acres for the first 15 years, and then gradually decrease to 17,048 acres at 35 
Year 50 for a net reduction of 23 percent (Figure 4.1-10 and Table 4.1-2). 36 

Advanced Structure Forest 37 
Forest-wide, advanced structure forest would decrease slightly in the first few 38 
years under Alternative 1, but then gradually increase 26 percent, from 40,042 39 
acres currently to 50,278 acres at Year 50 (Figure 4.1-15 and Table 4.1-2).  40 
Similar patterns would occur in all three watersheds, with the following increases 41 
relative to current conditions over the 50-year period: 42 



National Marine Fisheries Service and U.S. Fish and  Wildlife Service  Forest Conditions

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.1-16 

August 2008

 

 Umpqua –36 percent increase, from 13,052 acres to 17,767 acres 1 
(Figure 4.1 3 and Table 4.1-2) 2 

 Tenmile –26 percent increase, from 11,429 acres to 14,443 acres 3 
(Figure 4.1 7and Table 4.1-2) 4 

 Coos –16 percent increase, from 15,561 acres to 18,068 acres 5 
(Figure 4.1 11and Table 4.1-2). 6 

Forest at Least 100 Years Old 7 
The acreage of stands at least 100 years old would change little forest-wide for 8 
the first 40 years under Alternative 1, but would then decrease 7 percent overall, 9 
from 42,682 acres at present to 39,603 acres at Year 50 (Figure 4.1-16 and Table 10 
4.1-2).  The Umpqua Watershed would show a similar decrease of 9 percent over 11 
the 50 years, from 14,920 acres at present to 13,622 acres at Year 50 (Figure 4.1-12 
4 and Table 4.1-2).  In the Tenmile Watershed, the area of forest at least 100 13 
years old would increase about 5 percent by Year 10 (from 12,565 acres to about 14 
13,200 acres), and would remain at that level through Year 35.  It would decrease 15 
thereafter to 11,806 acres at Year 50, a reduction of 6 percent from the current 16 
level (Figure 4.1-8 and Table 4.1-2).  The Coos Watershed currently has an 17 
estimated 15,197 acres of forests at least 100 years old.  Under Alternative 1, this 18 
would decrease about 7 percent by Year 10, gradually increase to slightly less 19 
than the current level, and then decrease to be about 6 percent less than the 20 
current level (14,175 acres) at the end of the 50-year period (Figure 4.1-12 and 21 
Table 4.1-2).   22 

Sustainability of Timber Yield 23 

About 1,462 billion board feet of standing tree volume are currently present on 24 
lands categorized as suitable for timber harvest under Alternative 1 (Table 4.1-3).  25 
Standing wood volume would increase continuously throughout a 150-year 26 
planning horizon (Table 4.1-3).  Timber growth would exceed harvest in all time 27 
periods, and the proposed levels of timber harvest would apparently be 28 
sustainable indefinitely.   29 

Table 4.1-3 Standing Forest Tree Volume on Harvestable Ground over 150-Year Period  30 

 Alternative 1 
(billion board feet) 

Alternative 2 
(billion board feet) 

Alternative 3 
(billion board feet) 

Current Condition 1,462 1,462 9881 

Year 5 1,675 1,744 1,130 

Year 25 2,030 1,860 1,056 

Year 50 2,194 1,871 984 

Year 75 2,256 1,919 960 

Year 100 2,698 2,007 910 

Year 125 2,830 2,075 823 

Year 150 2,906 2,137 681 
Source: Oregon Department of Forestry 2006b; 2006d; 2006e 
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 Alternative 1 
(billion board feet) 

Alternative 2 
(billion board feet) 

Alternative 3 
(billion board feet) 

1  Standing tree volume for Alternative 3 is lower than the volume for Alternatives 1 and 2 because of the additional acreage 
located in riparian management areas (RMA) not available for harvest.   

Use of Forest Pesticides 1 

As noted in Section 3.1.2.6, Forest Chemicals, insecticides, fungicides and 2 
rodenticides currently are not used in the study area.  Any of these pesticides 3 
could be used in the future if one of the target pest organisms reached problem 4 
levels, but this is expected to be a rare situation.  The potential for use of 5 
insecticides, fungicides, or rodenticides in the study area would not change from 6 
current conditions under any of the alternatives.   7 

Herbicides are currently used in the study area to control competing vegetation, 8 
kill noxious weeds, and maintain roads.  All three uses would continue under all 9 
alternatives.  The use of herbicides to control competing vegetation and kill 10 
noxious weeds in clearcuts would occur in proportion to the rate of clearcut 11 
harvest; about 85 percent of clearcuts require treatment to control brush.  The use 12 
of herbicides along roads would be in proportion to the total mileage of roads in 13 
the study area.  It is estimated that 477 acres of clearcuts would be treated with 14 
herbicides each year under Alternative 1 (Table 4.1-4).  This would represent an 15 
increase of 89 acres (23 percent) over current conditions (current condition based 16 
on herbicide application to the average annual clearcut acreage between 1997 and 17 
2006; see Table 3.1-2).   18 

Table 4.1-4 Estimated Relative Extent of Herbicide Use  19 

 
Watershed (acres per year) 1 Forest-wide 

Total Umpqua Tenmile Coos 
Current Conditions 44 0 344 388 2 

Alternative 1 94 41 342 477 

Alternative 2 179 107 285 570 

Alternative 3 160 155 211 525 
Source: Oregon Department of Forestry 2006b, 2006c, 2006d, and 2006e 
1 Based on average of 85 percent of clearcut acres treated with herbicides.  For current conditions, based on herbicide 
application applied to the average annual clearcut acreage between 1996 and 2007 (see Table 3.1-2). 
2 Actual use has been higher than estimated historical average: 550 acres per year in 2001-2005 and 650 acres per year in 
2006. 

All herbicide application in the study area would be done in accordance with 20 
Environmental Protection Agency (EPA) herbicide label requirements and 21 
Oregon Forest Practices Rules (FPR) to protect human health and the 22 
environment.  Buffers would be maintained along surface waters and significant 23 
wetlands, and restrictions on the timing and method of application would be 24 
enforced.   25 

In the short term, the types of herbicides and additives would not likely change 26 
from those currently in use in the study area under any of the alternatives.  27 



National Marine Fisheries Service and U.S. Fish and  Wildlife Service  Forest Conditions

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.1-18 

August 2008

 

Helicopters would continue to be the primary means of applying herbicides to 1 
recent clearcuts, truck-mounted power sprayers would be used along roads, and 2 
backpack pumps would be used for spot applications in both clearcuts and along 3 
roads.  Over the long term, new herbicide formulations and application methods 4 
would likely be developed for western Oregon, and they could be employed in 5 
the study area.  The potential for new formulations and application methods 6 
would not be influenced by ongoing management of the study area, and would 7 
not differ among the three alternatives.  Differences in the amount or location of 8 
timber harvesting in the study area under the alternatives would not influence the 9 
types of herbicides or methods of application that would be available for use in 10 
western Oregon.     11 

4.1.2.3 Alternative 2 - Proposed Action 12 

Extent of Timber Harvest and Changes in Timber Yield 13 

Extent of Harvesting 14 
The average amounts of clearcut harvest and thinning in the study area overall 15 
under Alternative 2 would increase over time, and would be greater than under 16 
Alternative 1.  Clearcut harvest acreage would average 670 acres per year, which 17 
would be 19 percent (109 acres) more than Alternative 1.  Similarly, thinning 18 
acreage would average 1,132 acres per year, which would be 48 percent 19 
(365 acres) more than under Alternative 1 (Table 4.1-1). 20 

Both clearcut and thinning harvest levels would be distributed among the 21 
watersheds similar to Alternative 1 (i.e., most in the Coos Watershed, least in the 22 
Tenmile Watershed).  Clearcut harvest acreage in the Coos Watershed would 23 
average 335 acres per year, which would be 17 percent (67 acres) less than under 24 
Alternative 1.  However, clearcut harvest acreage in the Umpqua and Tenmile 25 
Watersheds would be greater than under Alternative 1, with annual average 26 
harvest of 210 acres in the Umpqua Watershed and 126 acres in the Tenmile 27 
Watershed.  These would represent average annual increases of 91 percent for the 28 
Umpqua Watershed and 163 percent for the Tenmile Watershed compared to 29 
Alternative 1 (Table 4.1-1). 30 

Harvest Volume 31 
The average forest-wide timber harvest volume under Alternative 2 would be 32 
nearly constant over the next 50 years, and would be greater than the levels 33 
projected for Alternative 1.  The 50-year average annual harvest volume under 34 
Alternative 2 would be 39.79 MMBF, which would be 11.97 MMBF (43 percent) 35 
more than projected for Alternative 1.   36 

Contributions from the three individual watersheds would be similar.  The 37 
average annual volume of timber removed from the Umpqua Watershed would 38 
be 11.99 MMBF, which would be 5.55 MMBF (86 percent) more than under 39 
Alternative 1.  The average annual volume of timber harvested from the Tenmile 40 
Watershed would be 7.89 MMBF, which would be 3.68 MMBF (87 percent) 41 
more than under Alternative 1 (Table 4.1-1).  The average annual harvest volume 42 
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from the Coos Watershed would be 19.90 MMBF, which would be 2.73 MMBF 1 
(16 percent) more than under Alternative 1.   2 

Changes in Forest Structure 3 

Under Alternative 2, the relative amounts of the three forest structural classes in 4 
the study area at the end of 50 years would be similar to Alternative 1, although 5 
the total area of advanced structure and the area of forest at least 100 years old 6 
would be less (Table 4.1-2).  Forest-wide, Alternative 2 would result in 854 acres 7 
(6 percent) more early structure, 3,638 acres (13 percent) more intermediate 8 
structure, 4,503 acres (9 percent) less advanced structure, and 8,680 acres 9 
(22 percent) less forest that is at least 100 years old at year 50 relative to 10 
Alternative 1 (Table 4.1-2 and Figures 4.1-13 through 4.1-16).  In the Umpqua 11 
Watershed there would be considerably more early structure forest (Figure 4.1-12 
1), whereas in the Coos Watershed there would be less (Figure 4.1-9).  The Coos 13 
Watershed would also have more advanced structure forest than under 14 
Alternative 1 (Figure 4.1-11).  The acreage of stands at least 100 years old would 15 
be less than under Alternative 1 in all three watersheds. 16 

Sustainability of Timber Yield 17 

About 1,462 billion board feet of standing tree volume are currently present on 18 
lands categorized as suitable for timber harvest under Alternative 2 (Table 4.1-3).  19 
Standing wood volume would increase continuously throughout a 150-year 20 
planning horizon (Table 4.1-3).  Timber growth would exceed harvest in all time 21 
periods, and the proposed levels of timber harvest would apparently be 22 
sustainable indefinitely.  Standing volume would be 4 percent higher than under 23 
Alternative 1 in Year 5, but 8 to 27 percent lower than Alternative 1 in all other 24 
years.  These differences would be due to the higher overall rate of timber 25 
harvest under Alternative 2 after Year 5. 26 

Use of Forest Pesticides 27 

Similar to Alternative 1, insecticides, fungicides and rodenticides could be used 28 
in the future under Alternative 2, but such use would be a rare due to the general 29 
lack of need.  More importantly, the potential for use of insecticides, fungicides, 30 
or rodenticides in the study area would not change from current conditions as a 31 
result of Alternative 2.   32 

Herbicides would continue to be used in the study area to control competing 33 
vegetation, kill noxious weeds, and maintain roads, as they would under 34 
Alternative 1.  An estimated 570 acres would be treated with herbicides each year 35 
under Alternative 2 (Table 4.1-4).  This would represent an average annual 36 
increase of 93 acres (20 percent) relative to Alternative 1.   37 

As with Alternative 1, all herbicide application in the study area would be done 38 
in accordance with EPA herbicide label requirements and the FPR to protect 39 
human health and the environment.  Buffers would be maintained along surface 40 
waters and significant wetlands, and restrictions on the timing and method of 41 
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application would be enforced.  The types of herbicides and additives would not 1 
likely change from those currently in use in the short term.  Helicopters would 2 
continue to be the primary means of applying herbicides to recent clearcuts, 3 
truck-mounted power sprayers would be used along roads, and backpack pumps 4 
would be used for spot applications in both clearcuts and along roads.  Over the 5 
long term, new herbicide formulations and application methods would likely be 6 
developed, and they could be employed in the study area.  The potential for new 7 
formulations and application methods would not be influenced by ongoing 8 
management of the study area, and would not differ between Alternatives 1 and 9 
2.  Differences between alternatives in the amount or location of timber 10 
harvesting in the study area would not influence the types of herbicides or 11 
methods of application that would be available for use.   12 

4.1.2.4 Alternative 3 - Increased Stream Buffers and 13 
Intensive Forestry 14 

Extent of Timber Harvest and Changes in Timber Yield 15 

Extent of Harvesting 16 
Average annual clearcut harvest in the study area under Alternative 3 would 17 
increase over time and would be greater than future levels under Alternative 1 18 
(Table 4.1-1).  The amount of thinning would also increase over time, but less 19 
than would occur under Alternative 1.  Clearcut harvest would average 618 acres 20 
per year, 57 acres (10 percent) more than Alternative 1.  Thinning would average 21 
619 acres per year, 148 acres (19 percent) less than under Alternative 1. 22 

Both clearcutting and thinning levels would be distributed among the watersheds 23 
similar to Alternative 1 (i.e., most in the Coos Watershed, least in the Tenmile 24 
Watershed).  Clearcut harvest in the Coos Watershed would average 248 acres 25 
per year, 154 acres (38 percent) less than under Alternative 1.  In contrast, 26 
clearcut harvest acreage in the Umpqua and Tenmile Watersheds under 27 
Alternative 3 would be greater than under Alternative 1, and would average 188 28 
acres per year and 182 acres per year, respectively.  This would amount to 78 29 
acres (71 percent) and 134 acres (over 2,000 percent) more in the Umpqua and 30 
Coos Watersheds, respectively, than under Alternative 1 (Table 4.1-1). 31 

Harvest Volume 32 
Annual timber harvest volumes under Alternative 3 would average 33.45 MMBF 33 
in the first decade, and remain over 33.00 MMBF for the next 50 years (Table 34 
4.1-1).  This volume would be an average of 5.53 MMBF (20 percent) more than 35 
under Alternative 1.   36 

Contributions to harvest volume from the Umpqua and Tenmile Watersheds 37 
would be greater than under Alternative 1, but the contribution from the Coos 38 
Watershed would be less.  The average annual volumes of timber removed from 39 
the Umpqua and Tenmile Watersheds would be 9.55 MMBF and 9.18 MMBF, 40 
respectively, which would be 3.11 MMBF (48 percent) and 4.97 MMBF (118 41 
percent) more than under Alternative 1.  The average annual volume of timber 42 
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from the Coos Watershed would be 14.62 MMBF, a decrease of 2.55 MMBF (15 1 
percent) in harvest volume relative to Alternative 1 (Table 4.1-1).  2 

Changes in Forest Structure 3 

Under Alternative 3, the relative amounts of the different forest structural and 4 
age classes in the study area at the end of 50 years would be similar to 5 
Alternative 1, but the total amounts of all but intermediate structure would be 6 
less.  Forest-wide, Alternative 3 would result in 1,246 (9 percent) less early 7 
structure, 3,061 acres (11 percent) more intermediate structure, 1,808 acres 8 
(4 percent) less advanced structure, and 9,204 acres (23 percent) less forest that is 9 
at least 100 years old at Year 50, relative to Alternative 1 (Table 4.1-2 and 10 
Figures 4.1-13 through 4.1-16).  The Umpqua Watershed would have more early 11 
structure forest (Figure 4.1-1), while the Coos Watershed would have 12 
considerably less (Figure 4.1-9).  The extent of intermediate structure would be 13 
much greater in the Tenmile Watershed relative to Alternative 1 (Figure 4.1-6), 14 
but actually less in the Coos Watershed.  The Coos Watershed would also have 15 
quite a bit more advanced structure forest than under Alternative 1 16 
(Figure 4.1-11).  The acreage of stands at least 100 years old would be less than 17 
under Alternative 1 in all three watersheds.   18 

The spatial distribution of structural classes within each watershed would differ 19 
from Alternative 1 as well.  Advanced structure forest would be more 20 
concentrated in riparian and upland management areas under Alternative 3, while 21 
the remaining upland areas would tend to have more early and intermediate 22 
structural forest. 23 

Sustainability of Timber Yield 24 

About 988 billion board feet of standing tree volume are currently present on 25 
lands categorized as suitable for timber harvest under Alternative 3 (Table 4.1-3).  26 
This is less than Alternative 1 because more of the land base would be within 27 
riparian management areas that would not be available for timber harvest under 28 
Alternative 3.   29 

Lands considered harvestable under Alternative 3 would produce a sustained 30 
yield of timber over the next 50 years, but the same level of harvest would not be 31 
sustainable over a longer 150-year planning horizon.  Standing wood volume 32 
would increase through Year 5 under this alternative, but then return to current 33 
volume by Year 50.  Timber harvest would exceed timber growth in all but the 34 
first few years.  If forest management continued according to Alternative 3, 35 
standing wood volume on lands categorized as suitable for timber harvest would 36 
decline to 910 billion board feet (92 percent of existing volume) by Year 100.  37 
By Year 150, volume would drop to 681 billion board feet (69 percent of existing 38 
volume).  Further decline would likely continue after 150 years until, at some 39 
point, the proposed harvest level could no longer be sustained.   40 

The level of harvest that could be sustained over the first 50 years would only be 41 
32 to 76 percent of the sustainable harvest under Alternative 1 (Table 4.1-3), 42 
even though total standing inventory across the entire study area, including lands 43 
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that would not be available for harvest, would increase under Alternative 3.  This 1 
is because the total area considered harvestable under Alternative 3 would be 2 
substantially reduced by a corresponding increase in the acreage in riparian 3 
management areas.   4 

Use of Forest Pesticides 5 

Insecticide, fungicides, and rodenticides use in the study area under Alternative 3 6 
would be a rare occurrence due to the general lack of need.  As noted for 7 
Alternatives 1, the potential for use of insecticides, fungicides, or rodenticides in 8 
the study area would not change from current conditions as a result of 9 
management under Alternative 3.   10 

Herbicides would continue to be used in the study area to control competing 11 
vegetation, kill noxious weeds, and maintain roads, as they would under 12 
Alternative 1.  An estimated 525 acres would be treated with herbicides each year 13 
under Alternative 3 (Table 4.3-5).  This would represent an average annual 14 
increase of 48 acres (10 percent) relative to Alternative 1.   15 

As described for Alternative 1, all herbicide application in the study area would 16 
be done in accordance with EPA herbicide label requirements and the FPR to 17 
protect human health and the environment.  Buffers would be maintained along 18 
surface waters and significant wetlands, and restrictions on the timing and 19 
method of application would be enforced.  The types of herbicides and additives 20 
would not likely change from those currently in use in the short term.  21 
Helicopters would continue to be the primary means of applying herbicides to 22 
recent clearcuts, truck-mounted power sprayers would be used along roads, and 23 
backpack pumps would be used for spot applications in both clearcuts and along 24 
roads.  Over the long term, new herbicide formulations and application methods 25 
would likely be developed, and they could be employed in the study area.  The 26 
potential for new formulations and application methods would not be influenced 27 
by ongoing management of the study area, and would not differ between 28 
Alternatives 1 and 3.  Differences between alternatives in the amount or location 29 
of timber harvesting in the study area would not influence the types of herbicides 30 
or methods of application that would be available for use.  31 
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Section 4.2 1 

Soils and Slope Stability 2 

This section addresses the effects of forest management and forest use on soils 3 
and slope stability in the study area.  It examines the effects of road system 4 
expansion on landslide frequency, rates of runoff, sediment yield, and sediment 5 
delivery to streams.  It also discusses effects of timber harvest on slope stability, 6 
runoff, and sediment yield; potential soil compaction; reduced soil infiltration 7 
capacity (hydrophobicity) from slash burning; and soil disturbance in riparian 8 
zones.  This section focuses on physical processes.  Section 4.3, Streams, Water 9 
Quality, and Water Quantity, addresses the effects of sediment yield on water 10 
quality, and Section 4.5, Fish and Their Habitat, addresses effects of sediment 11 
yield on aquatic habitat. 12 

For this section, the study area includes the following: 13 

 the action area described in Section 4.0.1, Action Area and Study Area; 14 

 areas outside the action area where sediment from the action area could enter 15 
receiving waters downstream of the action area; and 16 

 areas outside the action area where sediment and debris from landslides 17 
within the action area could extend beyond the action area boundary. 18 

4.2.1 Approach and Methodology 19 

The assessment of potential and likely impacts in this section is based primarily 20 
on information presented in Section 3.2, Soils and Slope Stability, and data 21 
derived from the Elliott State Forest Harvest Scheduling Model, as summarized 22 
in Appendix I of the Elliott State Forest Habitat Conservation Plan (Oregon 23 
Department of Forestry 2008).   24 

To assess the apparent correlation between clearcutting and landslides, a 25 
landslide initiation risk index was developed.  This index was used to compare 26 
the relative risk of landslide initiation between alternatives, as described in 27 
Section 4.2.2, Environmental Consequences.   28 
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4.2.2 Environmental Consequences 1 

4.2.2.1 Consequences Common to All Alternatives 2 

Increases in Landslide Frequency, Rates of Runoff, and 3 
Sediment Yield Resulting from New Road Construction  4 

As discussed in Section 3.2.2.7, Activities in the Action Area Affecting Soil and 5 
Slope Stability, forest roads, especially those with native surfaces, have the 6 
potential to increase sediment yield through direct erosion of their surfaces.  7 
Water running off of road surfaces can erode exposed mineral soil in road ditches 8 
or loose road surfacing.  Wet- weather use of unsurfaced roads, or of roads with 9 
aggregate surfacing prone to breakdown, is likely to produce sediment.  Poorly 10 
constructed roads may increase landslide risk, primarily due to placement of 11 
excavated material onto steep slopes. 12 

Most new roads construction under all alternatives would be on ridgetops, as are 13 
most current roads.  The increase in mileage across steep slopes, however, would 14 
increase the risk of landslides.  In steep-slope areas with sedimentary geology in 15 
the Oregon Coast Range, the standard practice is to design and construct roads 16 
with a full-bench prism, using truck end-haul of the excavated material to reduce 17 
the risk of sidecast induced landslides.  These practices would be used under all 18 
alternatives to reduce, but not eliminate, the risk of landslides due to roads on 19 
steep slope areas.   20 

Although best management practices (BMPs) would be used to reduce erosion 21 
and road-related landslides under all of the alternatives, BMPs would not 22 
eliminate the risk of sedimentation of streams.  Veldhuisen and Russell (1999), 23 
working in western Washington forests, found that 35 percent of the time,  24 
erosion control features, such as cross drains caused gully formation below the 25 
road, with sediment delivered to a stream in about half of those cases.  26 
Conversely, Rashin et al. (1999), also working in western Washington, found that 27 
installing relief culverts was generally effective at preventing sediment delivery 28 
to streams.  However, practices used to replace or improve existing stream 29 
crossings were generally not effective at preventing sediment delivery to streams.  30 
Thus, construction and maintenance of forest roads would generally result in 31 
some risk of slope erosion and the delivery of sediment into nearby streams. 32 

There are currently about 535 miles of road in the action area (Table 4.2-1).  33 
Under Alternative 1, the road system in the action area would increase by 34 
73 miles over the next 50 years, which would represent a 14 percent increase in 35 
road miles in the action area.  Under Alternative 2, about 104 miles of new road 36 
would be constructed over the next 50 years, and under Alternative 3 about 87 37 
miles of new road would be constructed.  This would represent a 5 percent and 38 
2 percent increase in road mileage, respectively, over Alternative 1 (Table 4.2-1). 39 

There are currently about 93 miles of roads on steep slopes (slopes greater than 40 
60 percent) in the action area (Table 4.2-1).  Under Alternative 1, there would be 41 
a total of about 97 miles of roads on steep slopes in the action area after 50 years, 42 
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which would represent a 4 percent increase over what is currently located in the 1 
action area.  Under Alternatives 2 and 3, between 99 and 98 miles of roads, 2 
respectively, would be present on steep slopes in the action area after 50 years, 3 
representing a 2 to 1 percent increase in the mileage of these roads over 4 
Alternative 1 (Table 4.2-1).   5 

Roads on steep slopes would primarily be in upper-slope areas, and would likely 6 
be at least 100 feet above non-fish-bearing (Type N) intermittent streams.  The 7 
Oregon Department of Forestry (ODF) would avoid road mileage increases 8 
parallel to or within 100 feet of perennial streams or fish-bearing streams (Type 9 
F), and would construct very few additional roads within 100 feet of intermittent 10 
streams under any of the alternatives. 11 

Although construction of some roads on steep slopes may contribute to landslide 12 
susceptibility (particularly during periods of intense precipitation), after the 1996 13 
storms, only an estimated 8 percent of all landslides in the study area were 14 
attributed to roads.  Most landslides were not in close proximity to roads, and 15 
were triggered by increased soil pore water pressure caused by the intense 16 
rainfall.  By inference, if a similar rainstorm were to occur, the increase in 17 
frequency of landslides induced by new road construction on steep slopes (4 to 6 18 
percent more than current roads) would probably not result in more than 10 19 
percent of all landslides originating from the road system.  The increase in road-20 
induced landslides, relative to all landslides that would be likely to occur, would 21 
thus be minor under all alternatives.   22 

New roads in ridge top locations would generally not be likely to increase 23 
sediment yield to streams during rainstorms.  However, where new roads cross 24 
streams, they would increase sediment yield regardless of where they are located 25 
on the hill.  As noted in Section 3.2.2.6, Road System in the Action Area, 26 
because of their drainage design and their topographic position high in the 27 
watershed, few of these new roads would result in a direct hydrologic connection 28 
to intermittent streams.   29 

Connectivity of the current road system to the stream system is currently low, 30 
estimated to be between 0.19 and 0.44 miles per square mile and representing an 31 
extension of the stream network of about 3.9 to 8.9 percent (Section 3.2.2.6, 32 
Road System in the Action Area).  Road system increases would be greatest 33 
under Alternative 2, slightly less under Alternative 3, and least under 34 
Alternative 1, with a total road system increase under the various alternatives of 35 
14 to 16 percent.  This is a very narrow range of variation, so it is unlikely that 36 
there would be any detectable difference between the alternatives with regard to 37 
drainage network extension attributable to road construction at spatial scales 38 
larger than a stream reach.  Moreover, all new roads under all alternatives would 39 
be built using best management practices (BMPs) (such as cross-drain culverts) 40 
intended to reduce the risk of creating road-stream connections.  Thus, the small 41 
increase in road mileage across mid-slopes and upper slopes over the next 50 42 
years would not be likely to result in any increase in rates of surface erosion or 43 
sedimentation of streams detectable at spatial scales larger than a stream reach 44 
under any of the alternatives.   45 
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Table 4.2-1 Changes in the Road System in the Action Area  1 

 Watershed 

 Umpqua Tenmile Coos Forest-Wide 
Current Road System 

Total Current Road System (miles) 132.4 98.6 303.6 534.6 

Roads on Steep Slopes (>60%) 27.9 25.3 40.0 93.2 

Roads Near Streams (<100 feet) 5.3 0.0 18.0 23.3 
Alternative 1  

New Roads per Year 0.3 to 0.5 0.0 to 0.3 1 0.8 to 1.0 2 1.3 to 1.6 

50-Year Increase (miles) 16.8 11.0 44.8 72.6 

50-Year Increase In Upper-slope Roads  0.9 0.6 2.5 4.1 

Total Road System in 50 Years (% increase from current road system) 149.2 (13) 109.6 (11) 348.4 (15) 607.2 (14) 

Total Roads on Steep Slopes in 50 Years (% increase from current road 
system) 

28.8 (3) 25.9 (2) 42.5 (6) 97.3 (4) 

Total Roads within 100 feet of or parallel to streams3 (% increase from 
current road system) 

5.3 (0) 0.0 (0) 18.0 (0) 23.2 (0) 

Alternative 2  

New Roads per Year 0.6 to 0.8 0.3 to 0.6 0.9 to 1.2 2.1 

50-Year Increase (miles) 31.3 20.6 52.0 103.9 

50-Year Increase in Upper-slope Roads  1.8 1.2 2.9 5.8 

Total Road System in 50 Years (% increase from Alternative 1)  163.7 (10) 119.2 (9) 355.6 (2) 638.5 (5) 

Total Roads on Steep Slopes in 50 Years (% increase from Alternative 1) 29.7 (3) 26.5 (2) 42.9 (1) 99.0 (2) 

Total Roads within 100 feet of or parallel to streams3 (% increase from 
Alternative 1) 

5.3 (0) 0.0 (0) 18.0 (0) 23.2 (0) 

Alternative 3  

New Roads per Year 0.4 to 0.6 0.3 to 0.6 0.6 to 1.0 1.7 to 1.8 

50-Year Increase (miles) 25.0 24.0 38.2 87.1 
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50-Year Increase in Upper-slope Roads  1.4 1.4 2.2 4.9 

Total Road System in 50 Years (% Increase from Alternative 1) 157.4 (5) 122.6 (12) 341.8 (-2) 621.7 (2) 

Total Roads on Steep Slopes in 50 Years (% increase from Alternative 1) 29.3 (2) 26.7 (3) 42.2 (1) 98.1 (1) 

Total Roads within 100 feet of or parallel to streams3 (% increase from 
Alternative 1) 

5.3 (0) 0.0 (0) 18.0 (0) 23.2 (0) 

Source: Biosystems et al. 2003 (for current conditions), Fields pers. comm. 2006b (for projected future conditions). 
1 Except 0.7 mile /year in years 45-50. 
2 Except 0.5 mile/year in years 45-50. 
3 Stream crossings not inventoried. 
< = less than;  > = greater than;  % = percent 
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Increases in Soil Compaction and Resulting Rates of 1 
Runoff and Sediment Yield  2 

Under all alternatives, soils beyond roadways may be compacted when heavy 3 
equipment is driven or logs are dragged over them.  Compacted soils reduce 4 
infiltration and increase runoff rates, which can cause soil erosion and sediment 5 
delivery to down-slope areas and stream channels. 6 

Timber management of the action area predominantly uses cable yarding, which 7 
reduces soil compaction, rather than tractor yarding.  These yarding practices 8 
would be continued under all alternatives.  Cable yarding involves dragging logs 9 
with one end raised over forest soils and fully suspending logs when moving 10 
them over perennial streams.  In cable yarding the heavy yarding equipment is 11 
sited on a forest road or landing.  This method of yarding has been used 12 
extensively in the action area for many years, and rill or gully erosion is 13 
generally absent (Fields pers. comm. 2006a).  Thus, although soils in cableways 14 
can become compacted during yarding activities, the extent of additional soil 15 
compaction resulting from the increase in timber harvest would likely be small, 16 
with runoff and erosion effects not discernable, under all alternatives. 17 

Tractor yarding, which is used on less than 5 percent of the harvest units, and 18 
always on slopes having a gradient of less than 40 percent, results in greater soil 19 
disturbance than cable yarding.  However, siting tractor yarding activities on 20 
slopes less than 40 percent reduces the likelihood that eroded soils would be 21 
transported any substantial distance.  As such, the effects of tractor yarding on 22 
soils in the study area would be minimal and similar under all alternatives. 23 

Increases in Soil Hydrophobicity and Resulting Rates of 24 
Runoff and Sediment Yield  25 

Thinning and clearcutting generate slash, some of which must be removed by 26 
burning.  The infiltration capacity of soils can be reduced by the heat of surface 27 
fire, which, like compaction, has the effects of increasing rates of runoff and 28 
inducing soil erosion.  When the effect is marked, soils are referred to as 29 
hydrophobic.  Pile burning tends to create hydrophobic soils in the immediate 30 
area under the pile.  Slash pile burning is done on gentle slopes, so the risk of 31 
runoff and erosion is low.  Broadcast burning, if conducted under prescribed 32 
conditions, generally is cool enough not to induce soil hydrophobicity.  However, 33 
unforeseen hotspots frequently occur with broadcasting burning, causing local 34 
soil hydrophobicity.  Normal weathering processes gradually reverse 35 
hydrophobicity over time.  36 

All of the alternatives increase the extent of both thinning and clearcut harvest 37 
relative to current conditions (Table 4.1-1).  Thus, increases in both pile burning 38 
at landings and broadcast burning could occur under all alternatives, and these 39 
increases would generally be proportionate to increases in total harvest acreage 40 
(Table 4.1-1). 41 
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Although the alternatives involve increased levels of harvest acreage, the 1 
resulting increase in soil hydrophobicity is likely to be relatively minor.  This 2 
conclusion is based on two considerations.  First, most burn piles would be 3 
located on landings, where soil is compacted and has low infiltration rates.  At 4 
such sites hydrophobic conditions would have little potential to materially affect 5 
runoff rates.  Second, ODF conducts broadcast burns only when moisture 6 
conditions are such that relatively cool fires will result and hotspots will be 7 
limited in extent.  Thus, hydrophobic soils would not occur or would only occur 8 
very locally as a result of broadcast burning.  Again, this outcome would not 9 
materially affect runoff and would not contribute to erosion and sediment yield 10 
under any of the alternatives. 11 

4.2.2.2 Alternative 1 - Current Management (No-12 
Action) 13 

Increases in Landslide Frequency, Sediment Yield, and 14 
Stream Sedimentation from Clearcutting   15 

Clearcutting trees on steep slopes can result in debris slides during periods of 16 
intense precipitation.  The effect has been noted by numerous researchers and 17 
includes both an increase in debris slide frequency after vegetation removal, and 18 
accelerated movement on existing landslides (Schmidt et al. 2001).  This effect is 19 
due to loss of shear strength that is provided by roots of mature trees, and 20 
generally persists until roots of regenerated trees have adequately reestablished.  21 
The effect is highly variable and site-dependant.  Factors influencing the risk of a 22 
debris slide on any given site may include growing conditions, fire, climate 23 
change, disease, and grazing, as well as logging (Franklin and Dyrness 1969 in 24 
Schmidt et al. 2001).  25 

The differences in soil strength attributable to root structure are substantial.  26 
Mature natural forests in the Oregon Coast Range have effective root cohesive 27 
strengths of 25 to 94 kiloPascal (kPa), managed industrial forests have effective 28 
root cohesive strengths of 7 to 23 kPa, and clearcuts have effective root cohesive 29 
strengths of less than 10 kPa  (Schmidt et al. 2001).  These data are from 30 
managed industrial forest and clearcut plots near the action area, and are 31 
considered accurate representations of conditions in the action area.  Some 32 
authors suggest that effective root cohesive strength drops to a minimum 10 to 15 33 
years after clearcutting and recovers within 30 years (Ziemer 1981 in Krogstad 34 
1995).  However, on some sites, the reduced root cohesion effects of timber 35 
harvest may persist for more than a century (Schmidt et al. 2001). 36 

Data from the action area and other coastal forests in Oregon suggest that 37 
landslide density in newer clearcuts is about 50 percent higher than in mature 38 
timber forests (Biosystems et al. 2003).  Root cohesion can also be reduced by 39 
thinning, and repeated thinning may maintain root cohesive strength at a reduced 40 
level relative to a mature forest (Ziemer 1981, cited in Krogstad 1995).  This 41 
would be expected to reduce slope stability on thinned slopes, and the effect 42 
would be expected to persist throughout much or all of the harvest rotation.  Data 43 
for the action area suggest that soil cohesion is at a minimum after clearcutting, 44 
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and rises to an intermediate level in managed stands.  High levels of cohesion are 1 
largely restricted to stands that have not been managed for a period of 100 years 2 
or more (Schmidt et al. 2001).  Thus, all areas of managed forest on steep slopes 3 
in the action area, whether thinned or not, can be regarded as being at an elevated 4 
risk of landslides caused by reduced root cohesive strength. 5 

As described in Section 4.1, Forest Conditions, under Alternative 1 clearcut 6 
acreage would fluctuate over the next 50 years, but would increase from an 7 
average of 457 acres per year (average from 1997 to 2006 period used to 8 
represent the current condition, as described in Section 4.1, Forest Conditions) to 9 
an average of 561 acres per year (23 percent increase) over the next 50 years 10 
(Table 4.1-1).  A maximum clearcut acreage of 733 acres per year would be 11 
reached after 45 years, which would represent a 60 percent increase relative to 12 
the current condition.   13 

Most of the increase in clearcut acreage would take place in the Umpqua 14 
Watershed (an average increase of 58 acres or 112 percent per year), but the 15 
average acreage of clearcutting would also increase in the Tenmile Watershed 16 
(average increase of 47 acres per year).  In the Coos Watershed, the average 17 
acreage of clearcutting would be within 1 percent of the current condition 18 
(Table 4.1-1). 19 

The apparent correlation between clearcutting and frequency of landslides in this 20 
geomorphic province indicates that some increase in landslide initiation is likely 21 
to result from increased clearcutting.  Relative to conditions during the 1997 to 22 
2006 period, the increase in clearcutting in the Umpqua and Tenmile Watersheds 23 
under Alternative 1 would tend to increase the number and/or extent of landslides 24 
during periods of saturated soil conditions in those watersheds.   25 

A landslide initiation risk index was used to assess the relative risk of landslides 26 
between alternatives.  The landslide initiation risk index was based on the 27 
assumption that clearcutting doubles the risk of slope failure 5 to 15 years after 28 
timber harvest, which is twice the risk cited in the Elliott State Forest Watershed 29 
Analysis (Biosystems et al. 2003).  This assumption provides an estimate of the 30 
maximum potential increase in landsliding that might occur under each 31 
alternative.  A landslide initiation risk index of 1.0 indicates that no forest stands 32 
on the landscape are in structure 5 to 15 years old (i.e., no forest stands had been 33 
clearcut within the 5 to 15 years of timber harvest); a landscape initiation risk 34 
index of 2.0 indicates that all forest stands on the landscape are in structure 5 to 35 
15 years old (i.e., theoretically, all forest stands had been clearcut in the last 10 36 
years). 37 

Table 4.2-2 shows that under Alternative 1, the landslide initiation risk for the 38 
entire action area would increase from an index of 1.05 to an index of 1.06 over 39 
the next 50 years, which would represent a less than 1 percent increase from 40 
current conditions.  The slight increase in the index indicates that increases in 41 
harvest-induced landslides in the action area under Alternative 1 would be minor 42 
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and probably would not be apparent among the natural temporal/spatial variation 1 
in landslide initiation.1  2 

Table 4.2-2 Relative Risk of Landslide Initiation among the Alternatives 3 

 Average Acreage of Stands 
0 to 10 Years Old  Landslide Initiation Risk Index  

Umpqua Tenmile Coos Overall Umpqua Tenmile Coos Overall 

Current 
Condition 
(average 
between 1997 
to 2006) 

520 10 4,050 4,580 1.02 1.00 1.09 1.05 

Alternative 1 1,100 480 4,020 5,600 1.04 1.02 1.09 1.06 

Alternative 2 2,100 1,260 3,350 6,710 1.07 1.06 1.08 1.07 

Alternative 3 1,880 1,820 2,480 6,180 1.07 1.08 1.06 1.07 

Total area 28,196 21,562 43,524 93,282  
Source: Oregon Department of Forestry 2006b, 2006d, 2006e (acreage of stand structure) 
Note: The risk index is based on the assumption that clearcutting doubles the risk of slope failure for a 10-year period, which 
is twice the risk rate cited from Biosystems et al. (2003).  Therefore, acreage of 0 to10 year old stands is represented as ten 
times the average annual clearcut acreage (shown in table 4.1-1). 

 4 

To reduce the potential for landslides, ODF would continue to evaluate road 5 
building and logging plans that may affect slope stability under Alternative 1.  6 
When conditions indicate, a staff geotechnical specialist would evaluate the site 7 
to provide initial hazard and risk assessment for logging during annual operations 8 
planning, and recommend measures (e.g., boundary changes, leave tree 9 
placement) intended to reduce management-induced risk of landslide initiation.  10 
The process for screening and identifying high landslide hazard locations in the 11 
action area currently includes evaluating slope steepness using a U.S. Geological 12 
Survey 1:24,000 topographic map, 10-meter digital elevation model based on 13 
these maps, or more accurate slope steepness information, followed by site 14 
specific evaluation for slopes or draws meeting certain steepness criteria (Oregon 15 
Department of Forestry 2003a, 2003b).  As outlined in annual operations plans, 16 
risk management may include leaving trees along the track of potential debris 17 
flows and torrents to promote proper conditions for future aquatic habitat inputs 18 
(Section 4.5, Fish and Their Habitat).   19 

The ODF is also developing a tool to predict the potential for delivery of 20 
sediment and wood from such debris slides to streams.  This tool, once it is fully 21 
developed, tested, and calibrated, would assist action area managers in 22 

                                                      
1 Of note, some of the scenic, unique, and visual (SUV) areas designated under Alternative 1 are above public roads 
and occupied dwellings where timber harvest prohibitions would continue to be in effect.  These protections would 
ensure that harvest-induced landslides would not occur in areas where they could threaten life and property.  
Induced landslides could occur, however, in sites where adjacent forest stands and trees bordering debris flow tracks 
could be damaged.   



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Soils and Slope Stability

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.2-10 

August 2008

 

identifying site-specific strategies for vegetation management and harvesting to 1 
reduce debris slides and their effects (e.g., determining patterns of tree retention 2 
along debris-flow tracks and high-energy intermittent streams that would be most 3 
effective in terrain stabilization). 4 

Despite efforts to identify relatively high hazard sites, the reduced root cohesive 5 
strength associated with timber harvest would likely result in an increased risk of 6 
debris slides.  This is attributable to the fact that certain factors that increase the 7 
risk of debris slides cannot be considered in the geotechnical analysis, including 8 
the risk that an exceptionally severe rainfall event (e.g., greater than a 10-year 9 
recurrence interval) may occur before root cohesive strength on the harvested site 10 
has recovered, and the risk that site-specific biological factors such as pests or 11 
disease may block or retard recovery of root cohesive strength.  Regardless, as 12 
illustrated in Table 4.2-2, increases in harvest-induced landslides in the action 13 
area under Alternative 1 would be minor and probably would not be apparent 14 
among the natural temporal and spatial variation in landslide initiation. 15 

Soil Disturbance in Riparian Areas 16 

Soil disturbance in floodplains and other riparian areas is of special concern in 17 
forest management because these areas are near streams.  Floods can mobilize 18 
disturbed soils in overbank areas, conveying sediments downstream into 19 
spawning areas, pools, and floodplains.  Precipitation and runoff can wash 20 
disturbed soils in non-floodplain riparian areas into nearby streams much more 21 
readily than soils disturbed on distant upland slopes. 22 

Forest management activities in riparian areas, including construction of cable 23 
yarding corridors, can directly disturb soils in riparian areas.  Disturbance may 24 
take the form of removal of ground cover and exposure to raindrop impact and 25 
concentrated runoff, heaving and mixing of soils, and compaction of soils.  26 
Indirect and longer-term effects on soils from timber harvest can result from 27 
reduction of forest canopy, exposing the forest floor to additional raindrop impact 28 
and increased temperature fluctuation.  In addition, canopy removal can result in 29 
windthrow of leave trees and adjacent stands, exposing soils as root masses of 30 
fallen trees are brought to the surface. 31 

The ODF currently applies a suite of management policies intended to reduce 32 
disturbance of riparian areas, all of which would continue under Alternative 1.  33 
Riparian area restrictions would include prohibiting harvest within 100 feet of 34 
Type F streams or 50 feet of perennial, Type N streams, as measured from the 35 
edge of the active channel (Table 2-4 in Chapter 2, Alternatives).  Riparian 36 
protection measures prescribed under Alternative 1 were applied to the miles of 37 
stream by type in the action area, as derived from geographic information system 38 
(GIS) data, to estimate the acreage of land where key harvesting restrictions 39 
would be applied.  The extent of riparian areas affected under those management 40 
strategies are shown in Tables 4.2-3 and 4.2-4.  Table 4.2-3 summarizes acreages 41 
in protected riparian management areas (RMA) under Alternative 1, and breaks 42 
out acreages for each of the three main watersheds comprising the action area.  43 
Table 4.2-4 displays the acreages of protected RMA in a format that focuses on 44 
the comparative protection of perennial and seasonal streams. 45 
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Table 4.2-3 Extent of Protected Riparian Areas by Harvesting Restrictions 1 

Watershed 

No Harvest (acres) 
Manage for Mature Forest 

Conditions (acres) 
Some or No Leave-Tree 

Restrictions 1 (acres) 

Alt 1 Alt 2 Alt 32 Alt 1 Alt 2 Alt 3 Alt 1 Alt 2 Alt 3 

Umpqua 2,081 867 5,595 0 4,103 0 0 1,749 0 

Tenmile 1,710 721 4,518 0 3,303 0 0 1,425 0 

Coos 4,466 1,733 11,287 0 7,939 0 0 3,531 0 

Forest-Wide 8,257 3,321 21,400 0 15,345 0 0 6,705 0 
Source: Dent pers. comm. 2007, Oregon Department of Forestry 2008 
1 Reflects riparian areas where harvesting could be conducted (outside of area of management for mature forest conditions), 
although in some zones a specified number of leave trees per acres would be required; see Tables 2-9 and 2-10.  
2 Under Alternative 3, ODF, in collaboration with the Services, and Oregon Department of Fish and Wildlife, may consider 
thinning in riparian management areas (RMA) to benefit species and attain MFC along streams, outside of a 25-foot no-harvest 
zone.  Given that the extent of this management would be negotiated, this table shows all of the Alternative 3 RMA as a no-
harvest zone.   

 2 

Table 4.2-4 Extent of No-Harvest and Potential Partial Harvest (Mature Forest Condition 3 
Management) of Protected Riparian Areas by Stream Type 4 

Watershed 

Perennial (acres) Seasonal (acres) 

Alt 1 Alt 2 1 Alt 3 Alt 1 Alt 2 Alt 3 

Umpqua 2,081 3,469 4,092 0 1,503 1,503 

Tenmile 1,710 2,884 3,379 0 1,139 1,139 

Coos 4,466 6,931 8,548 0 2,739 2,739 

Forest-Wide 8,257 13,284 16,019 0 5,381 5,381 
Source: Dent pers. comm. 2007, Oregon Department of Forestry 2008 
1 The figure shown includes: no-harvest areas and mature forest condition (MFC) management areas. 

Management of RMAs under Alternative 1 would continue as described above, 5 
and strategies to reduce soil disturbance in these areas (i.e., no harvesting and 6 
equipment restrictions for lands within 50 to 100 feet of perennial streams, with 7 
the distance depending on the presence or absence of fish) would not change.  8 
Potential soil disturbance in riparian areas would continue under Alternative 1 for 9 
the next 50 years. 10 

4.2.2.3 Alternative 2 - Proposed Action 11 

Increases in Landslide Frequency, Sediment Yield, and 12 
Stream Sedimentation from Clearcutting   13 

Clearcut harvest acreage under Alternative 2 would average about 670 acres per 14 
year.  This would be 19 percent (109 acres) more than the average acreage of 15 
clearcut harvest under Alternative 1 (Table 4.1-1). 16 
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Both clearcut and thinning harvesting levels would be distributed among the 1 
watersheds similarly to Alternative 1 (i.e., most in the Coos Watershed, least in 2 
the Tenmile Watershed).  Clearcut harvest acreage in the Coos Watershed would 3 
average 335 acres per year, which would be 17 percent (67 acres) less than under 4 
Alternative 1.  However, clearcut harvest acreage in the Umpqua and Tenmile 5 
Watersheds would increase relative to Alternative 1, with annual average clearcut 6 
harvest acreage of 210 acres (91 percent increase) in the Umpqua Watershed, and 7 
126 acres (163 percent increase) in the Tenmile Watershed over the next 50 years 8 
(Table 4.1-1). 9 

Relative to Alternative 1, this additional clearcutting would tend to further 10 
increase the number and/or extent of landslides during periods of saturated soil 11 
conditions.  This effect would be limited to the Umpqua and Tenmile Watersheds 12 
because harvesting in the Coos Watershed would be about the same as current 13 
conditions.  The landslide initiation risk factor for Alternative 2 would be 1.07, 14 
less than 1 percent greater than the landslide initiation risk factor for 15 
Alternative 1 (1.06) (Table 4.2-2).  The apparent correlation between clearcutting 16 
and frequency of landslides in this geomorphic province indicates that although a 17 
small increase in landslide initiation is likely, it would be minor and probably 18 
would not be apparent among the natural temporal and spatial variation. 19 

Resulting hazards and ODF mitigation measures would be the same under 20 
Alternative 2 as noted for Alternative 1, except that under this alternative, trees 21 
would be left adjacent to debris-flow tracks and high energy seasonal channels to 22 
help slow and/or stop debris flows. 23 

Soil Disturbance in Riparian Areas 24 

As described for Alternative 1, ODF would apply a suite of management policies 25 
intended to reduce disturbance of riparian areas under Alternative 2.  26 
Management standards for RMAs under Alternative 2 are summarized in Tables 27 
2-8 through 2-10 in Chapter 2, Alternatives; in Chapter 5 of the Elliott State 28 
Forest Habitat Conservation Plan (Oregon Department of Forestry 2008); and in 29 
Tables 4.2-3 and 4.2-4 of this section.  Relative to Alternative 1, Alternative 2 30 
embodies three key changes specific to management and protection of riparian 31 
areas, as follows. 32 

Change to Current Riparian Management Areas  33 
First, the 100-foot wide RMA under Alternative 2 would be broken into two 34 
zones, the streambank zone (0 to 25 feet) and the inner RMA zone (25 to 100 35 
feet).  Harvesting would be precluded in the entire RMA of Alternative 1, 36 
whereas, under Alternative 2, harvesting would be precluded only in the 37 
narrower streambank zone.  Harvesting would be allowed in the inner RMA zone 38 
insofar as it contributes to achieving mature forest conditions (MFC).  Mature 39 
forest conditions are defined to consist of “a stand dominated by large conifer 40 
trees, or, where hardwood-dominated conditions are expected to be the natural 41 
plant community, a mature hardwood/shrub community.  The MFC for conifer 42 
stands equates to a basal area of 220 square feet or more per acre, inclusive of all 43 
conifers over 11 inches diameter-at-breast height (dbh).  At a mature age (80 to 44 
100 years or older), this equals 40 to 45 conifer trees having 32 inches dbh per 45 
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acre” (Oregon Department of Forestry 2008).  Key provisions for attaining MFC 1 
include the following: 2 

 no management activity where MFC exists, or where conditions are suitable 3 
for development of MFC in a reasonable time frame without further 4 
treatment; 5 

 active management where necessary to achieve the desired future condition 6 
in a timely manner; and 7 

 [require a] minimum 15-year interval between harvest entries, and [employ 8 
a] minimum number of entries necessary to achieve the desired future 9 
condition (Oregon Department of Forestry 2008). 10 

These policies would allow timber harvesting in the 25- to 100-foot inner RMA 11 
zone until MFC is attained under Alternative 2. 12 

Restrictions in Areas Beyond the Riparian Management Area 13 
The second key difference between Alternative 1 and Alternative 2 is that 14 
Alternative 1 would provide no special treatment of lands more than 100 feet 15 
from streams, while Alternative 2 would limit tree removal in the outer RMA 16 
zone between 100 and 160 feet from the stream, by requiring that at least 10 trees 17 
per acres be retained there.  Clearcutting would not be prohibited as long as the 18 
tree retention standard is met (although this may require that a clearcut 19 
prescription be modified into a shelterwood prescription). 20 

Restrictions on Seasonal Streams 21 
The third key difference would be additional restrictions for harvesting along 22 
seasonal (intermittent) Type N streams.  Alternative 1 would provide no 23 
restriction on harvesting along these channels, which are extensive in headwater 24 
areas of each watershed in the study area.  As indicated in Table 2-10, under 25 
Alternative 2, 25-foot-wide streambank zones would be created in which either 26 
no harvest would be permitted or no ground-based equipment could be used 27 
(depending upon the stream energy and debris flow characteristics of the 28 
seasonal channel).  An additional restriction on tree removal would be provided 29 
in the zone from 25 to 100 feet from the channels; 10 to 15 trees per acre could 30 
also be retained, depending upon the stream energy and debris flow 31 
characteristics of the seasonal channel.   32 

Net Effect on Riparian-Area Soils 33 
As shown in Table 4.2-3, the total riparian area forest-wide from which 34 
harvesting would be excluded would be 3,321 acres under Alternative 2, which 35 
would be a decrease of 4,936 acres (60 percent) relative to Alternative 1.  If 36 
management of the inner RMA zone from 25 to 100 feet along perennial streams 37 
(managed for MFC) results in relatively little soil disturbance such that impacts 38 
to this zone are not materially different from impacts in a no-harvest zone, then 39 
the acreage of little or no disturbance would be 18,666 acres under Alternative 2 40 
(Table 4.2-3).  This acreage would be more than twice the acreage protected in 41 
no-harvest and managed RMA under Alternative 1 (8,257 acres; Table 4.2-3).  42 
These data indicate that the riparian protections provided under Alternative 2 are 43 
likely to result in a decrease in sediment delivery to streams via erosion in the 44 
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riparian zone.  The effect will be most conspicuous on perennial Type N streams 1 
and seasonal streams, because such streams are likely to occur on relatively steep 2 
slopes where erosion potential is greater, and because these streams receive 3 
protection over a much greater area under Alternative 2 than under Alternative 1. 4 

Because of the complexity of the prescription for attaining MFC, it is not 5 
possible to predict the level of soil disturbance in the inner RMA zone—whether 6 
when integrated over time it would be close to conditions in no-harvest zones, or 7 
would approach to some degree conditions in outer RMA zones where clearcut 8 
harvests with leave trees would be allowed.  Over the next 50 years, when the 9 
inner RMA zone is being treated to achieve MFC, levels of soil disturbance 10 
would likely be higher than in no-harvest zones.  After MFC is attained, soil 11 
disturbance would likely drop to negligible levels similar to no harvest zones.  12 
Nonetheless, it is likely that the increased riparian area protected under 13 
Alternative 2 compared to Alternative 1 would reduce soil disturbance in riparian 14 
zones over the next 50 years, with the greatest difference between the two 15 
alternatives developing toward the end of that period. 16 

4.2.2.4 Alternative 3 - Increased Stream Buffers and 17 
Intensive Forestry 18 

Increases in Landslide Frequency, Sediment Yield, and 19 
Stream Sedimentation from Clearcutting   20 

Relative to Alternative 1, the average extent of clearcut harvest forestwide would 21 
be greater under Alternative 3.  Clearcut harvest acreage would average 618 22 
acres per year, nearly 10 percent (57 acres) greater than Alternative 1 (Table 4.1-23 
1). 24 

Harvest levels would be distributed among the watersheds similarly to 25 
Alternative 1 (i.e., most in the Coos Watershed, least in the Tenmile Watershed).  26 
Although clearcut harvest acreage in the Coos Watershed would average 154 27 
acres (38 percent) less than under Alternative 1, clearcut harvest acreage in the 28 
Umpqua and Tenmile Watersheds under Alternative 3 would increase 78 acres 29 
per year (71 percent) and 134 acres per year (280 percent), respectively, relative 30 
to Alternative 1 (Table 4.1-1).  31 

Relative to Alternative 1, this additional clearcutting would tend to further 32 
increase the number and/or extent of landslides during periods of saturated soil 33 
conditions.  This effect would be limited to the Umpqua and Tenmile 34 
Watersheds, because harvesting in the Coos Watershed would actually be less 35 
than current conditions.  The landslide initiation risk factor for Alternative 3 36 
would be 1.07, less than 1 percent greater than the landslide initiation risk factor 37 
for Alternative 1 (1.06) (Table 4.2-2).  The apparent correlation between 38 
clearcutting and frequency of landslides in this geomorphic province indicates 39 
that although a small increase in landslide initiation would be likely, it would be 40 
minor and probably would not be apparent among the natural temporal and 41 
spatial variation. 42 
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Resulting hazards and ODF mitigation measures are the same as noted for 1 
Alternative 1. 2 

Soil Disturbance in Riparian Areas 3 

As described in Section 2.3.3, Alternative 3-Increased Stream Buffers and 4 
Intensive Forestry, under Alternative 3, ODF, in collaboration with the Services, 5 
and Oregon Department of Fish and Wildlife (ODFW), may consider thinning in 6 
the RMA to benefit species and attain MFC along streams, outside of a 25-foot 7 
no-harvest zone.  However, given that the extent of this management would be 8 
negotiated, for purposes of this analysis, the acreage in RMA under Alternative 3 9 
has been represented as no-harvest.   10 

As such, under Alternative 3, disturbance of soils in riparian areas could be much 11 
less than under Alternative 1 (Tables 4.2-3 and 4.2-4).  About 21,400 acres could 12 
be in no-harvest zones under Alternative 3, which would be 13,143 acres more 13 
than what would be in no-harvest zones under Alternative 1.  Therefore, it is 14 
likely that Alternative 3 would substantially decrease soil disturbance in riparian 15 
zones over the next 50 years relative to Alternative 1, unless thinning takes place 16 
in RMAs, as noted above.  The effect would be most pronounced in the riparian 17 
areas along seasonal streams, because these areas receive relatively little 18 
protection under Alternative 1. 19 
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Section 4.3 1 

Streams, Water Quality, and Water Quantity 2 

This section focuses upon several aspects of water quality of streams in the study 3 
area, including runoff from roads, release of sediment from landslides affected by 4 
timber harvest, effects of disturbance to riparian areas, application of herbicides 5 
and fertilizers, and effects of forest management on State-listed water quality-6 
limited streams.  It also addresses effects on streamflow regime, water rights 7 
allocations, watershed use zones, and domestic water supplies.  It does not 8 
address effects on stream habitat values, which are discussed in Section 4.5, Fish 9 
and Their Habitat. 10 

For this section, the study area encompasses all of the watersheds that include 11 
any portion of the action area, including the headwater portions of the Coos, 12 
Umpqua and Tenmile Watersheds (Figure 3.3-1).   13 

4.3.1 Approach and Methodology 14 

Impact assessment in this section is based primarily on information presented in 15 
Section 3.3, Streams, Water Quality, and Water Quantity, and data derived from 16 
the Elliott State Forest Harvest Scheduling Model, as summarized in Appendix I 17 
of the Elliott State Forest Habitat Conservation Plan (Oregon Department of 18 
Forestry 2008).  Additional data were derived from Sections 4.1, Forest 19 
Conditions, Section 4.2, Soils and Slope Stability, and Section 4.5, Fish and 20 
Their Habitat. 21 

4.3.1.1 Consequences Common to All Alternatives 22 

Increases in Runoff and Sediment Delivery to Streams 23 
Because of Additional Roads 24 

The current road system in the action area would increase 14 to 16 percent in 50 25 
years, depending upon the alternative, as discussed in Section 4.2, Soils and 26 
Slope Stability.  New roads in ridgetop locations that do not cross headwater 27 
streams would generally not be expected to increase sediment yield during 28 
rainstorms.  Increases in road mileage across steep slopes would tend to increase 29 
sediment yield during intense rainstorms, primarily from landslides.  As noted in 30 
Section 4.2, Soils and Slope Stability, because of their drainage design and their 31 
topographic position high in the watershed, only a small percentage of these new 32 
roads would be hydrologically connected to intermittent streams.  Connectivity 33 
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of the current road system to the stream system is currently low, estimated to be 1 
between 3.6 to 8.5 percent.  Although the length of the road system would 2 
increase by 14 to 16 percent under the various alternatives, this increase would 3 
happen in the context of best management practices (BMPs) intended to reduce 4 
road-stream connectivity.  Thus increases in connectivity would be small in 5 
quantity between alternatives.  The small increases in mileage of roads across 6 
mid-slopes and steep slopes over the next 50 years would result in small 7 
magnitude, localized increases in rates of runoff and sediment delivery where a 8 
road is connected to a stream.  However, this impact would not be detectable 9 
under any of the alternatives on spatial scales larger than a stream reach. 10 

The one lake in the action area, Loon Lake, also would not experience detectable 11 
increases in runoff or sediment delivery under any of the alternatives. 12 

Application and Fate of Fertilizers and Forest Chemicals 13 

As detailed in Section 4.1.2.1 through 4.1.2.4, Application and Fate of Fertilizer, 14 
the application of fertilizer to acreage in the action area would continue to be 15 
occasional and highly variable under all alternatives, depending on observations 16 
of areas having low soil nitrogen.  The overall rate and location of fertilization 17 
would be relatively independent of the amount of timber harvest and the total 18 
acreage in timber production, so they would not vary between alternatives.  Urea, 19 
a nitrogenous compound, would be applied during weather conditions and at 20 
levels that favor its complete retention by targeted forest soils.  If the first rainfall 21 
after fertilizer application were intense, it could mobilize fertilizer in surface 22 
runoff or groundwater throughflow, thereby carrying it into nearby streams.  23 
Because of the timing of fertilizer application, the likelihood of such an event 24 
occurring and causing substantial loading of surface waters would be small under 25 
all alternatives. 26 

As detailed in Section 4.1.2.2, Use of Forest Pesticides, herbicides would 27 
continue to be used to control competing vegetation, kill noxious weeks, and 28 
maintain roads.  Herbicides applied to vegetation in the action area would have 29 
some potential to enter surface waters under all alternatives, either by aerial drift 30 
of spray or by water conveyance after rain or snow events. 31 

The use of herbicides to control competing vegetation and kill noxious weeds in 32 
clearcuts would occur in proportion to the rate of clearcut harvest; the use of 33 
herbicides along roads would be in proportion to the total mileage of roads in the 34 
action area.  Herbicide application would increase under all alternatives as 35 
clearcut harvest levels and miles of road constructed increase over the next 50 36 
years (Table 4.1-4).  All herbicide application in the action area would be done in 37 
accordance with the U.S. Environmental Protection Agency (EPA) herbicide 38 
label requirements and the Oregon Forest Practices Rules (FPR) to protect human 39 
health and the environment.  Buffers would be maintained along surface waters 40 
and significant wetlands, and restrictions on the timing and method of application 41 
would be enforced.  These prescriptions would reduce the potential effects of 42 
herbicides on water quality in the study area.  43 
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Effects on Water Rights Allocations, Watershed Use 1 
Zones, and Domestic Water Supplies 2 

Allocations of surface waters under current water rights and uses of water for 3 
community and individual supplies would not be affected by any of the 4 
alternatives. 5 

Fire Suppression Activities 6 

Withdrawals of water from streams for purposes of fire control would be 7 
infrequent, small, and similar to current use under all alternatives.  As described 8 
in Section 4.1.2.1, Potential Effects of Wildfire, fires in the action area have been 9 
infrequent and small.  The incidence and magnitude of fire is not likely to change 10 
under any alternative.  11 

Other fire suppression activities would potentially include helicopter water drops, 12 
handline and possibly bulldozer line construction, application of water by 13 
engines or stationary pumps, snag felling, and manual digging for fire mop-up.  14 
These activities would all have the potential to cause erosion due to removal of 15 
vegetation or application of large volumes of water, potentially on steep slopes.  16 
Such activities could deliver sediment to nearby streams.  The effects would, 17 
however, be temporary and limited to the immediate vicinity of the activity.  18 
Moreover, the impacts would be minor in comparison with the magnitude of 19 
increased erosion hazard associated with the widespread loss of vegetation that 20 
typically accompanies wildfire. 21 

Coliform Bacteria in Scholfield Creek and Larson Slough 22 

As described in Section 3.3.2.4, Water Quality, Scholfield Creek and Larson 23 
Slough have been declared water quality-limited water bodies by the Oregon 24 
Department of Environmental Quality (DEQ) in enforcement of the Federal 25 
Water Pollution Control Act.  The parameter not meeting DEQ standards is 26 
coliform bacteria. 27 

Scholfield Creek drains one management basin in the study area (Basin 4), part 28 
of the Umpqua Watershed.  It drains to the estuary of the Umpqua River.  Larson 29 
Slough drains another management basin (Basin 8), part of the Coos Watershed, 30 
and drains to Coos Bay.  Cattle graze along both of these streams, and all grazing 31 
occurs downstream of the action area.   32 

In October 2006, the DEQ issued a bacteria total maximum daily load (TMDL) 33 
for Scholfield Creek.  The DEQ report (Oregon Department of Environmental 34 
Quality 2006a) reported that data are not sufficient to identify load sources for 35 
bacteria in Scholfield Creek, but that likely sources include waterfowl during low 36 
flows, and livestock and other human-controlled sources during higher flows.  A 37 
comparable analysis has not been performed for Larson Slough, but in that 38 
stream, as in Scholfield Creek, livestock grazing is prevalent in the lower 39 
watershed (downstream of the action area).  Portions of the bacterial load are also 40 
likely to originate from wildlife in the action area.  This contribution is 41 
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considered to be natural background load and not human-caused.  Bacterial loads 1 
that do originate from wildlife in the action area would not be affected by 2 
changes in timber or road system management under any of the alternatives. 3 

Changes in Stream Gradient and Confinement 4 

Changes in stream gradient and confinement may occur on a site-specific basis in 5 
response to a channel alteration, such as installation of a culvert.  Stream gradient 6 
may be altered on a micro-scale, such as causing a change from a stepped 7 
channel to a planar bed channel, by altering the amount of large woody debris in 8 
the stream.  These kinds of changes are a concern primarily because they alter the 9 
stream channel’s function as fish habitat, and are therefore described for all 10 
alternatives in Section 4.5, Fish and Their Habitat. 11 

4.3.2 Environmental Consequences 12 

4.3.2.1 Alternative 1 - Current Management 13 
(No-Action) 14 

Water Temperature 15 

Controls on Water Temperature in Surface Water Bodies 16 
Stream temperatures are primarily determined by canopy closure, air 17 
temperature, elevation, channel morphology, topography, hyporheic exchange of 18 
groundwater, and distance from a natural divide (Brazier and Brown 1973, 19 
Adams and Sullivan 1989).  Of these, elevation, topography, and distance from a 20 
natural divide are site-conditioned factors that cannot be altered by human 21 
activity.  Although human activities have a limited potential to alter air 22 
temperature, channel morphology, and hyporheic exchange of groundwater, none 23 
of the alternatives include activities that could measurably alter these parameters.  24 
Canopy closure, however, is largely controlled by forest cover along a stream and 25 
can be altered greatly by forest management activities.  For this reason, much of 26 
the research on temperature in forest streams has addressed the effects of canopy 27 
closure on stream temperature.  Canopy shade along streams is primarily 28 
provided by trees within riparian forest, so the analysis presented below focuses 29 
on the effects of canopy closure on stream temperature in the action area, and on 30 
the potential of management in riparian management areas (RMA) under the 31 
different alternatives to alter canopy closure in the action area. 32 

The canopy that shades a stream is derived from trees along and within a certain 33 
distance of the stream.  Many studies have attempted to determine the width of 34 
the forested zone that provides shade to a stream (Appendix A-1).  Those studies 35 
have not reached any consistent conclusion, at least partly because they have 36 
studied a variety of different stream types and sizes.  The effectiveness of 37 
riparian forest in providing canopy shade varies with buffer strip width, gradient 38 
of the slopes leading down to the stream, density of the canopy, and orientation 39 
of the stream with respect to the path of the sun through the sky.  However, 40 
nearly all such studies have found that a forested buffer 100 feet wide is adequate 41 
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to provide a close approximation of maximum site potential shade, and no studies 1 
found maximum site potential shade in association with less than a 30 feet 2 
riparian buffer.  Thus, most of the variability in riparian buffer effectiveness at 3 
providing stream shading appears to derive from buffers between 30 and 100 feet 4 
wide.  This has important implications for the differences between the 5 
alternatives, insofar as they allow different riparian interventions to occur 6 
between 25 and 100 feet from the stream. 7 

Small streams provide a special case.  Riparian shade is an important determinant 8 
of stream temperature when the sun is high in the sky, from about 10 a.m. to 9 
2 p.m. local sun time, during which time 58 percent of total daily solar radiation 10 
is cast (U.S. Forest Service and Bureau of Land Management 2005).  Because 11 
small streams are so narrow, effective shade during that time period is derived 12 
from vegetation very near the stream.  Brazier and Brown (1973) found that for 13 
small streams, the relationship between the amount of solar radiation blocked and 14 
the buffer width as asymptotic, with no further shade provided on buffers wider 15 
than 30 feet.  In a study of unbroken buffer lengths upstream of temperature 16 
measurement points, Barton et al. (1985) suggested that a minimum significant 17 
buffer width to block direct insolation by foliage for a narrow stream covered by 18 
tall, dense vegetation may be less than 33 feet.  This width comports with 19 
recommendations of Barton et al. (1985) and Davies and Nelson (1994) that also 20 
indicate a minimum effective width of 33 feet.  Their analysis expressly 21 
considered the adverse influence of windthrow on streams with narrower buffers.  22 
Modeling by the U.S. Forest Service and Bureau of Land Management (2005) 23 
using the SHADOW physical model considered the effects of tree height and hill 24 
slope on the distance over which trees could cast shade.  The model demonstrated 25 
that for the 10 a.m. to 2 p.m. period, assuming 120 foot tall trees, the zone 26 
providing shade extended from a low of 35 feet at 10 percent slope to 60 feet at 27 
80 percent slope.  These results are critically important for temperature regulation 28 
in perennial non-fish-bearing (Type N) streams, which are the most common 29 
class of streams in the action area (Table 3.5-5). 30 

The View-to-Sky Temperature Model 31 
The view-to-sky (VTS) temperature model (described in Section 3.3.2.4, Water 32 
Quality, Appendix A-2) provides a landscape level temperature assessment that 33 
approximates natural surface water temperatures based on riparian canopy 34 
closure, channel widths, and elevation (Washington Forest Practices Board 1997, 35 
Biosystems et al. 2003).  The VTS model is best applied to streams within 10 36 
miles downstream of a watershed divide.  The VTS model was used instead of 37 
the state of Oregon water temperature standards to assess reference conditions in 38 
this analysis because previous work has found that the natural thermal potential 39 
(NTP) for many low elevation streams in the action area exceeds water quality 40 
standards for biological uses (Biosystems et al. 2003, Oregon Department of 41 
Environmental Quality 2006a).  In fact, the DEQ (2006a) has found that many of 42 
these streams would have maximum temperatures higher than the DEQ standard 43 
even with 100 percent riparian shade.  In short, the streams in the action area 44 
become naturally warm during the warmest part of the summer (Biosystems et al. 45 
2003).   46 
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Current shade levels in the action area are high, with the quartile range falling 1 
between 68 percent and 93 percent for the various channel sizes (Section 3.4.2.2, 2 
Water Quality).  The current shade levels are equal to or exceed levels found in 3 
undisturbed forests (Beschta et al. 1987).  Current shade levels are consistent 4 
with reference conditions for shade in small and medium channel sizes in the 5 
action area (Table 3.3-6).  In large channels, current shade levels range between 3 6 
and 5 percent less than reference shade targets.  According to the VTS 7 
temperature model, such shade levels are likely to be associated with a 1 to 3 8 
percent increase in water temperatures (0.2 to 0.4oC [0.4 to 0.7oF]) in the 7-day 9 
average of the daily maxima compared to reference temperatures under mature 10 
forest conditions (MFC) (Table 3.3-6).  The temperatures in Table 3.3-6 applies 11 
to streams less than 10 miles from the topographic divide, and defines the 12 
reference thermal condition for such streams in the action area.   13 

For streams in the channel network that lie more than 10 miles downstream from 14 
the topographic divide, Sullivan et al. (1990) and Biosystems et al. (2003) found 15 
that surface water temperatures are less influenced by topography and shade, and 16 
more by ambient air temperatures.  The water temperatures predicted by this 17 
model for streams more than 10 miles from the topographic divide are presented 18 
in Table 3.3-7.  This table defines the reference thermal condition for streams in 19 
the action area located more than 10 miles downstream from a topographic 20 
divide. 21 

The distance-from-divide regression model was used in the Elliott State Forest 22 
Watershed Analysis (Biosystems et al. 2003) to predict 7-day average maximum 23 
surface water temperatures in channels greater than 10 miles from the divide.  24 
The model used shade estimates based on 100-year site-potential tree heights for 25 
hardwood and conifer species, and various active channel widths.  The 26 
temperatures predicted by this model are shown in Table 4.3-1 and Table 4.3-2.  27 
Current average seasonal water temperatures in the action area have been 28 
measured between 21.0 and 24.5oC (69.8 to 76.1oF) over the warmest 7-day 29 
period in summer (Biosystems et al. 2003), which is within the range of variation 30 
predicted by the distance-from-divide regression model. 31 
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Table 4.3-1 Surface Water Temperature Predictions: Distance-from-Divide Model for Mainstem 1 
Channel Sizes using Shade from 100-Year Site-Potential Tree Height for Red Alder 2 

Distance 
from 

Divide 
(miles) 

Surface Water Temperature Predictions (7-day maximum temperature [oC]) 
Mainstem Channel Sizes; Greater than 10 Miles from Topographic Divide 

Hardwood DFC 
100-year SPTH 1  

Current 
Elliott State Forest 

Change 
from DFC 

(oC)2 

Active Channel Width (feet) Active Channel Width (feet) 

75 100 125 75 100 125 

        

10 20.9 21.8 22.6 19.4 20.5 22.1 - 

15 21.6 22.5 23.3 20.1 21.2 22.8 - 

20 22.1 23.0 23.8 20.6 21.7 23.3 - 

25 22.5 23.4 24.2 21.0 22.1 23.7 - 

30 22.8 23.7 24.5 21.3 22.4 24.0 - 

35 23.1 24.0 24.8 21.6 22.7 24.3 - 
Source: Biosystems et al. 2003 
1 The 100-year site potential tree height (SPTH) for hardwood species in the action area is 99 feet. 
2 Current surface water temperature is lower than the desired future condition (DFC). 

Table 4.3-2 Surface Water Temperature Predictions: Distance-from-Divide Model for Mainstem 3 
Channel Sizes using Shade from 100-Year Site-Potential Tree Height for Douglas-4 
Fir 5 

Distance 
from 

Divide 
(miles) 

Surface Water Temperature Predictions (7-day maximum temperature [oC]) 
Mainstem Channel Sizes; Greater Than 10 miles from Topographic Divide 

Conifer DFC 
100-year  SPTH1 

Current 
Elliott State Forest 

Change 
from DFC 

(oC) 

Active Channel Width Active Channel Width 

75 100 125 75 100 125 

10 18.7 19.8 21.7 19.4 20.5 22.1 0.6 – 0.7 

15 19.4 20.5 22.4 20.1 21.2 22.8 0.4 – 0.7 

20 19.9 21.0 22.9 20.6 21.7 23.3 0.4 – 0.7 

25 20.3 21.4 23.3 21.0 22.1 23.7 0.4 – 0.7 

30 20.6 21.7 23.6 21.3 22.4 24.0 0.4 – 0.7 

35 20.9 22.0 23.9 21.6 22.7 24.3 0.4 – 0.7 
Source: Biosystems et al. 2003 
1 The 100-year site potential tree height (SPTH) for conifer species in the action area is 160 feet. 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Streams, Water Quality, and Water Quantity

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.3-8 

August 2008

 

Potential Effects on Stream Temperature 1 
Riparian management area widths and silvicultural management options under 2 
Alternative 1 would reduce future surface water temperatures on fish-bearing 3 
(Type F) and perennial Type N streams when compared to current conditions.  4 
This effect would occur at locations in the action area where riparian canopy 5 
closure has an influence on surface water temperatures and where current shade 6 
levels are below natural conditions.   7 

The 100-foot no harvest RMAs on perennial Type F streams, and 50-foot RMAs 8 
on Type N perennial streams would generally be adequate to maintain complete 9 
or nearly complete riparian shade levels (depending on tree height, density and 10 
slope), thereby maintaining surface water temperatures within reference 11 
conditions in the various channel sizes within 10 miles of the watershed divides 12 
(Brazier and Brown 1973, Steinblums et al. 1984, Barton et al. 1985, Beschta et 13 
al. 1987, Johnson and Jones 2000, Dent 2001, Allen and Dent 2001, Cross 2002 14 
as discussed in Appendix A-1).  Without silvicultural entry into the RMAs, the 15 
current shade levels would continue to increase under Alternative 1 as the 16 
riparian stands continue to mature over the next 50 years. 17 

Reductions in current shade levels are not anticipated at any time during the next 18 
50 years under typical measures described for Alternative 1.  Such reductions 19 
could occur in association with an approved riparian habitat enhancement 20 
project, although such projects would require a written plan and consultation with 21 
the Services and Oregon Department of Fish and Wildlife, which would consider 22 
the potential for such an action to have adverse impacts on water quality.  In 23 
addition, clearcutting upslope of a no harvest RMA would not influence surface 24 
water temperatures in any of the stream channels under Alternative 1, since the 25 
RMAs would provide complete or nearly complete shade during the critical 26 
heating hours of 10:00a.m.  to 2:00p.m.  (U.S. Forest Service and Bureau of Land 27 
Management 2005).  28 

Shade levels and tree heights would continue to increase as forests regrow during 29 
implementation of Alternative 1, resulting in a progressive incremental decrease 30 
in peak water temperatures in streams within 10 miles of the topographic divide.  31 
Reference surface water temperatures for large stream channels (26 to 103 feet 32 
wide) in the action area range between 13.1 and 17.7oC (55.6 and 63.9 oF), 33 
depending upon the elevation and ODFW Aquatic Inventory Project (AIP) 34 
reference shade levels, as shown in Table 4.3-3.  A comparison with forecasted 35 
current temperatures along large channels in the action area is also shown in 36 
Table 4.3-3.  Openings in vegetative canopy coverage (percent open VTS) over 37 
large channels in the action area are currently 3 to 5 percent more than reference 38 
conditions, resulting in a likely 1 to 3 percent (0.2 to 0.4oC; 0.4 to 0.7 oF) increase 39 
in surface water temperatures.  The required change in riparian canopy height to 40 
effect a 3 to 5 percent reduction in the amount of open VTS would be 11 to 40 41 
feet, depending upon active channel width.  Based on the Elliott State Forest 42 
Harvest Scheduling Model (Oregon Department of Forestry 2006b), the growth 43 
in tree height in RMAs to achieve the reference conditions under Alternative 1 44 
would be anticipated to occur between Year 10 (2015) and Year 35 (2040), 45 
depending upon the current age of the stand and the site index (productivity). 46 
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Table 4.3-3 Surface Water Temperature Predictions with View-To-Sky Model for Quartile 1 
Distributions of Shade and Active Channel Widths at Various Elevations along 2 
Large Channels at ODFW AIP Reference Sites  3 

Elevation 
(feet msl) 

Surface Water Temperature Predictions (7-day maximum temperature [oC]) 
Large Channel Types; less than 10 miles from Topographic Divide 

Reference Sites 
Current Condition–Elliott State 

Forest Change 
From 

Reference 25th 50th 75th 25th 50th 75th 

1960 13.1 13.8 14.7 13.5 14.1 15.0 0.3 – 0.4 

1640 13.8 14.5 15.5 14.2 14.8 15.7 0.2 – 0.4 

1160 14.6 15.3 16.2 15.0 15.6 16.4 0.2 – 0.4 

680 15.3 16.0 17.0 15.7 16.3 17.2 0.2 – 0.4 

200 16.1 16.8 17.7 16.4 17.0 17.9 0.2 – 0.3 
Source: Sullivan et al. 1990, Biosystems et al. 2003 
msl =  mean sea level 

 4 

Current shade levels in the action area meet or exceed reference shade levels 5 
along large stream channels flowing through mature red alder-dominated riparian 6 
stands (Table 4.3-1).  In mature conifer-dominated stands, current shade levels 7 
would need to increase 1 to 6 percent to achieve shade levels commensurate with 8 
reference shade.  An increase of shade of 1 to 6 percent along large channels in 9 
the action area would occur with 5 to 25 feet of tree growth.  Under Alternative 10 
1, such growth is likely to be achieved between Year 15 (2020) and Year 40 11 
(2045), depending on the current forest condition and the productivity of the site.  12 
The corresponding decrease in water temperature over this time period 13 
(Table 4.3-2) is anticipated to be 0.4 oC to 0.7oC (0.7 to 1.3 oF) (Biosystems et al. 14 
2003). 15 

Small, seasonal Type N streams would not be protected by no-harvest RMAs 16 
under Alternative 1.  However, because these streams are typically not flowing 17 
during the critical low-flow summer season when surface water temperatures 18 
peak, the lack of riparian management on these streams would likely not affect 19 
maximum stream temperatures. 20 

Temperature of the Umpqua River 21 
As described in Section 3.3, Streams, Water Quality and Water Quantity, DEQ 22 
found the Umpqua River to be a water quality-limited water body on the basis of 23 
water temperature criteria exceedance.  In response, DEQ (2006a) issued a 24 
stream temperature TMDL for the Umpqua River.  The TMDL identifies the 25 
NTP for the river.  The NTP is the thermal potential of a waterbody and is based 26 
on a model that incorporates factors such as potential riparian vegetation 27 
development, channel geomorphology, and natural streamflows.  The TMDL for 28 
the Umpqua River identifies the NTP as exceeding the summer maximum 29 
numeric temperature criterion, indicating that most of the river is naturally likely 30 
to achieve peak temperatures exceeding the numeric criteria.  For stream reaches 31 
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identified in the TMDL, including the Umpqua River in the action area, the NTP 1 
replaces the numeric criterion as a regulatory standard.  The TMDL allows 2 
nonpoint source pollution to cause up to a 0.1oC (0.18oF) increase above the 3 
standard. 4 

The action area comprises about 0.9 percent of the Umpqua Watershed.  The 5 
north and easternmost portions of the action area comprise a series of small 6 
tributary watersheds of the river.  Temperatures of these streams have an 7 
important, but not dominating, effect on temperatures in the Umpqua River.  The 8 
mainstem river is also affected by temperature in streams from the other 99.1 9 
percent of its watershed, and by surface warming where it broadens passing north 10 
of the action area. 11 

Most of the Umpqua Watershed in the action area would continue to be managed 12 
for old-growth dependent species under Alternative 1, favoring growth and 13 
retention of advanced structure forest.  An exception would be the portions of the 14 
watershed along the eastside of the action area (Basins 1 and 13), in which 15 
intensive forest management would be more widespread.  In all management 16 
basins, though, RMAs would experience a progressive increase in shade toward 17 
reference conditions, as described in the preceding subsection.  These changes 18 
would reduce thermal loading in the Umpqua River within the action area, and in 19 
its tributaries originating in the affected management basins. 20 

Temperature in Larson Slough 21 
As described in Section 3.3, Streams, Water Quality and Water Quantity, Larson 22 
Slough has been declared to be a water quality-limited water body by DEQ on 23 
the basis of exceeding state of Oregon criteria for water temperature from the 24 
confluence of Larson and Sullivan Creeks (1.8 miles downstream and southwest 25 
of the action area boundary) to Haynes Inlet on Coos Bay.  About three-quarters 26 
of the watershed above the confluence is in Basin 8 within the action area.  Thus, 27 
in terms of watershed area, temperature in headwaters streams in the action area 28 
could make an important contribution to temperatures in the slough.   29 

In Basin 8, as in all other management basins, RMAs would experience a 30 
progressive increase in shade toward reference conditions under Alternative 1, as 31 
described in the preceding subsection.  These changes would reduce thermal 32 
loading in Larson Slough and its tributaries (principally Sullivan Creek) within 33 
the action area.  Thus, changes in forest structure in Basin 8 would be likely to 34 
maintain or slightly decrease water temperatures in Larson Slough. 35 

Sediment Delivery to Streams 36 

Landslides Related to Forest Practices 37 
On average, 457 acres are currently clearcut each year in the action area (Table 38 
4.3-4)1.  Under Alternative 1, 561 acres would be clearcut on average each year, 39 
which would represent a 104-acre annual (23 percent) increase relative to current 40 
conditions.  As described in Section 4.2, Soils and Slope Stability, the possible 41 

                                                      
1 The current conditions for this analysis represent the 10-year average clearcut harvest from 1997 to 2006, as 
described in Section 3.1, Forest Conditions. 
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correlation between clearcutting and frequency of landslides in this geomorphic 1 
province indicates that a slight increase (less than 1 percent relative to the current 2 
average) in the rate of landslide initiation may be likely under Alternative 1.  The 3 
increase  in landslides would be likely to be minimal in the Coos Watershed, 4 
which would experience a negligible change in clearcut acreage, but could 5 
increase  the Umpqua and Tenmile Watersheds due to substantial increases in 6 
clearcut acreages (Section 4.2, Soils and Slope Stability) (Table 4.2-1).   7 

Some landslides could deliver sediment to streams in the action area, but the 8 
amount of delivered sediment cannot be predicted.  Such landslides would 9 
increase turbidity, and could indirectly increase stream temperatures due to loss 10 
of riparian vegetation in stream reaches directly affected by landslides.  Channel 11 
form changes, such as altered width-to-depth ratios, could also occur.  The 12 
magnitude of these impacts would vary depending on the magnitude and location 13 
of individual landslides, but would likely be proportional to landslide frequency. 14 

Table 4.3-4 Extent of Clearcutting among the Alternatives 15 

 Current1 Alternative 1 Alternative 2 Alternative 3 

Average acreage per year 457 acres 561 acres 670 acres 618 acres 
Source: Oregon Department of Forestry 2006b, 2006d, 2006e 
1 10-year average from 1997 to 2006 used to represent the current condition, as described in Section 3.1, Forest Conditions. 

Sediment Yield Affecting Tenmile Lakes 16 
As described in Section 3.3, Streams, Water Quality, and Water Quantity, the 17 
North and South Tenmile Lakes have been declared to be water quality-limited 18 
water bodies by DEQ in enforcement of the Federal Water Pollution Control Act.  19 
The parameters not meeting DEQ standards are algae and aquatic weeds, the 20 
abundance of which is due to eutrophic conditions created by inputs of nutrients.  21 
Eutrophic waters are rich in mineral and organic nutrients that promote a 22 
proliferation of plant life, especially among algae, which reduces the dissolved 23 
oxygen content of the waterbody and often eliminates other organisms.  Inputs of 24 
phosphorous are the principal cause of eutrophication in Tenmile Lakes 25 
(Biosystems et al. 2003). 26 

The phosphorous inputs may be organic or inorganic in origin.  Organic 27 
phosphorous is likely derived from leaking septic systems associated with houses 28 
around the lakes.  Inorganic phosphorous is likely derived from sediments 29 
delivered to the lakes by streams (Biosystems et al. 2003).  A portion of the total 30 
phosphorous load is probably coming from each of these sources, but there are no 31 
data to confirm or deny this presumption. 32 

The action area comprises about 40 percent of the Tenmile Watershed.  Three 33 
management basin (Basins 5, 6, and 7), all of the Tenmile Watershed, drain to the 34 
lakes.  In terms of watershed area, sediment carried by these headwaters streams 35 
could make an important contribution to phosphorous loading of the lakes.   36 

Forest growth, together with timber management in these tributary watersheds 37 
would result in changes in clearcut acreage over the next 50 years under 38 
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Alternative 1 relative to the current conditions (Table 4.3-4).  The changes in 1 
clearcut acreage would determine the amount of ground disturbance during 2 
timber harvest that would take place over the next 50 years in this watershed and 3 
within RMAs along basin streams.  As described in Section 4.2, Soils and Slope 4 
Stability, timber harvesting could slightly increase the frequency of landslides 5 
that occur during wet periods and contribute sediment to streams.  Timber 6 
harvesting near riparian areas could also disturb soils, some of which could erode 7 
into streams during subsequent rainfall.  Although the construction of new roads 8 
in the action area, including the Tenmile Watershed, would not result in 9 
detectable increase in rates of runoff or sedimentation of streams in the action 10 
area, increased clearcutting in the Tenmile Watershed could result in an increase 11 
in landslide frequency, compared to current conditions (see Section 4.2, Soils and 12 
Slope Stability). 13 

Modeling using the Soil Water Assessment Tool (SWAT) indicated that streams 14 
in the action area had suspended sediment loads lower than measured sediment 15 
loads for three similar coastal watersheds with no previous timber harvest, and 16 
that loads were much less than from watersheds with various levels of timber 17 
harvesting.  These results suggest that fine sediment from chronic surface erosion 18 
is not a substantial source of phosphorus in Tenmile Lakes.  However, the role of 19 
landslides, which produce large amounts of fine sediment at infrequent and 20 
unpredictable intervals, was not modeled and remains unclear.  Thus, it is 21 
possible that landslides are infrequent but important sources of inorganic 22 
phosphorous inputs to Tenmile Lakes.  Section 4.5, Fish and Their Habitat, also 23 
addresses this issue and concludes that current suspended sediment and turbidity 24 
levels in these streams are normal for the region, the geology, and the natural 25 
disturbance history experienced in the action area. 26 

Forest fertilization to date involves the application of nitrogen fertilizers in the 27 
form of urea, as discussed above in Section 4.3.2.1.  Since urea is not a source of 28 
phosphorous, and is only applied with the intent of being taken up completely by 29 
forest soils, it is not likely to contribute to eutrophication of Tenmile Lakes. 30 

Riparian Area Disturbance Associated with Forest Practices 31 
As discussed in Section 4.2, Soils and Slope Stability, disturbance of soils in 32 
riparian areas is of special concern in forest management because of the 33 
proximity of many of these areas to streams, and because riparian areas are often 34 
floodplains of streams.  Soils disturbed and exposed on floodplains can be 35 
entrained (pulled or dragged along after strong water flow) into streamflow 36 
during floods, and can cause downstream sedimentation of pools and aquatic and 37 
floodplain habitats.  Soils disturbed on non-floodplain riparian areas can be 38 
washed by local runoff into nearby streams much more readily than soils 39 
disturbed on upland slopes. 40 

Section 4.2, Soils and Slope Stability, also discusses potential disturbances of 41 
riparian areas relative to current conditions.  As described in that section, the 42 
policy for defining and managing riparian areas would continue as currently 43 
prescribed under Alternative 1 for the next 50 years.  That policy allows limited 44 
riparian disturbances that could result in exposure of forest soils, including 45 
limited harvest in RMAs for habitat enhancement, limited one-end suspension 46 
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yarding, and construction of road crossings (Table 2-4).  These activities would 1 
occur subject to certain restrictions intended to reduce potential delivery of 2 
sediment to the stream.  Those restrictions include approval of timber harvest for 3 
enhancement projects by the Oregon Department of Fish and Wildlife (ODFW) 4 
and the Services; full suspension yarding on Type F streams; full suspension 5 
yarding where possible on Type N perennial streams; one end suspension yarding 6 
on seasonal Type N streams; and protecting channel integrity on seasonal Type N 7 
streams.  .  Given these prohibitions, sediment yield to streams, and the resulting 8 
potential to impair stream water quality, would be minor. 9 

It is not possible to predict the location of these impacts on a site-specific basis, 10 
but the Services assume that they would vary in proportion to changes in total 11 
harvest acreage.  Since clearcutting is projected to increase 104 acres (23 12 
percent) under Alternative 1 relative to the current conditions (Table 4.3-4), a 13 
comparable increase in the extent of riparian area soil disturbance due to harvest, 14 
and delivery of exposed soil material into streams, is likely to occur.  However, 15 
such impacts would be limited due to the current restrictions on activity and 16 
equipment use described above, which are, intended to reduce riparian area 17 
disturbance and the accompanying risk of soil erosion.  Thus these activities are 18 
not likely to cause water quality impairments exceeding state of Oregon water 19 
quality criteria (as outlined in Oregon Administrative Rules [OAR] 340-041).  20 

Peak Flow Changes Due to Roads and Harvest 21 

As discussed in Section 3.3, Streams, Water Quality, and Water Quantity, and 22 
Biosystems et al. (2003), peak flows on action area streams are typical of those 23 
found in lower-elevation mountains of the central Coast Range.  As such, they 24 
currently allow proper ecosystem function.  Management-related influences on 25 
potential peak flow under Alternative 1 would include road construction, road 26 
drainage, and timber harvest, as they affect the acreage of hydrologically 27 
immature forest in watersheds and management basins within the action area.  28 
However, these management-related influences are effectively indistinguishable 29 
because nearly all past studies of how forest management affects peak flows have 30 
studied watersheds in which both timber harvest and road construction has 31 
occurred.  This is because it is generally impracticable to harvest a watershed 32 
without building roads into it.   33 

This analysis assumes that early structure forest is consistent with hydrologically 34 
immature stand conditions (Washington Forest Practices Board 1997).  This 35 
structure condition has the potential to increase the water available for runoff and 36 
thus, peak stream flows, in a management basin or watershed, as described 37 
below.   38 

Analyses of the effect of forest management on peak flow were reviewed by 39 
Beschta et al. (2000), who reviewed and compared eight studies examining 40 
10 western Oregon watersheds.  The watersheds varied in size from 10 to 41 
250 acres, and the area harvested varied from 25 to 100 percent of the watershed.  42 
Three watersheds with 25 percent or 30 percent clearcut had no measurable 43 
change in peak flows following harvest.  One watershed with 31 percent clearcut 44 
had a measurable change in peak flows with recurrence intervals of less than one 45 
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year, but no measurable change in peak flows with longer recurrence intervals.  1 
Four watersheds with 100 percent clearcut had a measurable change in peak 2 
flows with recurrence intervals of less than one year, and two of the four also had 3 
a measurable change in peak flows with recurrence intervals of more than one 4 
year.  All of the reported studies concerned watersheds harvested prior to 1976, 5 
and in all cases, the effects were reported for an interval beginning within three 6 
years after the clearcut harvest.  Due to the early date of these studies, it is 7 
reasonable to assume that they did not employ many of the best management 8 
practices (BMPs) required under the Elliott State Forest Management Plan 9 
(Oregon Department of Forestry 1994) or the Forest Roads Manual (Oregon 10 
Department of Forestry 2000), such as measures to reduce the length of the 11 
connected road system and soil compaction.  Thus, the peak flow effects 12 
observed in these studies represent a reasonable worst case in comparison to the 13 
effects that are likely to occur in the study area under any of the proposed 14 
alternatives. 15 

Based on the findings summarized above, when considered at a watershed level, 16 
it is likely that no measureable peak flow effects would occur in any watershed in 17 
the study area with less than 30 percent early structure forest.  Watersheds that 18 
contain early structure forest in more than 30 percent of the entire watershed may 19 
experience a measurable change in peak flows with recurrence intervals of less 20 
than 1 year, but no measurable change in peak flows with longer recurrence 21 
intervals.  Since only five management basins in the action area would exceed 30 22 
percent early structure at any time in the next 50 years under Alternative 1 (Table 23 
4.3-5), and none would ever have more than 48.2 percent early structure forest 24 
over the 50 year period, it is unlikely that any whole management basin would 25 
experience a measurable peak flow increase for flows with a recurrence interval 26 
of more than one year.  Since only these larger flows transport substantial 27 
amounts of bedload and alter channel form, it is unlikely that an entire 28 
management basin would experience channel changes in response to peak flow 29 
changes under Alternative 1.  30 

However, small magnitude, localized increases in peak flows would be likely to 31 
occur on stream reaches where timber harvest and roads are concentrated.  Some 32 
Type N streams, and potentially small-order Type F streams, would have early 33 
structure along high percentages of their lengths.  Changes in peak flow regimes 34 
in these small channels would likely alter bedload transport and channel forms 35 
within the affected streams, continuing downstream to the point where that 36 
stream would join a larger tributary.  37 
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Table 4.3-5 Early Structure Forest over Time in the Action Area 1 

Basin Basin Acres 

Percent Early Structure 
Forest in Year 0  

(Current Condition) 

Percent Early Structure Forest in Year 50 
Maximum Percent Early Structure Forest 

Over 50-Year Period 

Alt. 1 Alt. 2 Alt. 3 Alt. 1 Alt. 2 Alt. 3 

1 5,356 1.1 14.9 16.0 10.1 18.2 16.4 10.1 

2 6,422 3.9 9.7 15.7 7.7 9.7 24.3 14.5 

3 7,296 0.3 8.4 18.8 14.0 8.4 18.8 22.9 

4 4,990 2.0 7.4 18.7 14.6 7.4 18.7 20.7 

13 4,132 5.0 14.8 13.1 16.7 34.9 18.5 16.7 

5 7,823 2.3 10.9 13.7 12.4 10.9 17.9 24.7 

6 7,417 4.3 6.3 8.7 11.3 6.3 13.4 18.9 

7 6,322 3.6 15.9 14.6 9.1 15.9 18.0 26.4 

8 6,541 6.8 18.1 13.0 11.9 24.1 17.3 17.6 

9 8,284 12.3 17.3 16.2 14.6 24.1 20.1 15.3 

10-A 3,325 4.1 10.3 10.0 15.6 48.2 28.8 15.6 

10-B 480 8.5 9.4 26.7 22.9 47.9 33.5 22.9 

10-C 2,707 24.8 29.1 21.6 21.6 40.5 24.8 24.8 

11 10,873 11.6 10.3 16.4 15.1 12.6 16.4 15.1 

12 11,314 18.1 28.6 17.4 13.2 35.5 18.1 18.1 

Forest 93,282 7.5 14.5 15.4 13.1 15.3 15.4 14.5 
Source: Oregon Department of Forestry 2006b, 2006d, and 2006e 
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4.3.2.2 Alternative 2 - Proposed Action  1 

Water Temperature 2 

Potential Effects on Stream Temperature 3 
Riparian management area widths and silvicultural management options under 4 
Alternative 2 would be sufficient to reduce the effects of covered activities on 5 
surface water temperatures.  The 100-foot combined stream bank zone and inner 6 
RMA zone buffers on Type F streams and large and medium size Type N streams 7 
would produce shade levels sufficient to maintain cool water temperatures in the 8 
various channel sizes within 10 miles of watershed divides, provided that 9 
thinning did not occur in the inner RMA zone (Brazier and Brown 1973, 10 
Steinblums et al. 1984, Barton et al. 1985, Beschta et al. 1987, Johnson and Jones 11 
2000, Dent 2001, Allen and Dent 2001, Cross 2002 as discussed in Appendix 12 
A-1). Potential thermal effects on streams where thinning would occur in the 13 
inner RMA zone are described below.  14 

On small perennial Type N streams, timber harvest would be prohibited in the 15 
stream bank zone (0 to 25 feet), but would be allowed in the inner RMA zone, 16 
except within 500 feet upstream of a confluence with a Type F stream, in which 17 
case tree retention would be required to maintain 80 percent shade in the aquatic 18 
zone.  This would be somewhat less protective than that proposed under 19 
Alternative 1, which would exclude harvest (other than riparian habitat 20 
enhancement projects) within 50 feet of such streams.  Studies cited in the 21 
analysis of water temperature effects for Alternative 1 generally agree that a 22 
minimum buffer width of 33 feet is required to avoid shade loss large enough to 23 
cause measurable water temperature increases on small perennial streams, so 24 
protection of a 25-foot no harvest RMA is not likely to be fully effective in 25 
retaining reference shade levels or avoiding temperature increases.   26 

There are a number of factors that serve to reduce this potential impact.  First, 27 
most small Type N streams are in headwater areas where there are steep 28 
sideslopes that effectively increase the amount of shade provided by vegetation 29 
near the stream.  Second, most of these headwater streams are at relatively steep 30 
gradients (most have gradients steeper than about 12 percent; see Section 3.5, 31 
Fish and Their Habitat).  Such streams experience substantial cooling due to their 32 
cascade or step-pool morphology, which drives increased hyporheic cooling as 33 
water follows subsurface flow paths through the channel steps (Moore et al. 34 
2005).  Third, location in headwater areas also means that Type N streams tend to 35 
be at relatively high elevations, and thus have a slightly lower risk of thermal 36 
stress in comparison with lower-elevation waters.  Finally, work by Caldwell et 37 
al. (1991) has shown that small streams that warm due to an opening in the forest 38 
can cool again if they enter shaded reaches downstream of the opening.  Thus, 39 
the requirement to provide 80 percent shade on 500 feet of a Type N stream 40 
upstream of its confluence with a Type F stream would tend to ensure that the 41 
principal beneficial use of the affected Type F stream, fish production, would not 42 
be impaired.  43 
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In consideration of these factors, it is likely that some Type N streams would 1 
have less than full riparian shade in the aftermath of timber harvest adjoining the 2 
RMA, and would consequently experience peak temperatures in excess of the 3 
reference standard.  However, any resulting increases in peak stream temperature 4 
would not be likely to be delivered downstream to Type F streams, and the loss 5 
of shade would be rapidly compensated as vegetation regrowth attains the modest 6 
height (shrubs and small trees) described by Brazier and Brown (1973) and 7 
Barton et al. (1985) as adequate to effectively shade a small stream.  8 

As described under Alternative 1, shade was used to predict stream temperature 9 
using the VTS temperature model (Washington Forest Practices Board 1997).  10 
The current shade levels in the action area equal or exceed levels found in 11 
undisturbed forests, and are consistent with reference conditions for shade in 12 
small and medium size channels.  In large channels, current shade levels range 13 
from 3 to 5 percent less than reference condition shade targets.  According to the 14 
VTS temperature model, such decrease in shade would likely result in a 1 to 15 
3 percent increase in water temperatures (increase by 0.2 to 0.4oC) compared to 16 
the NTP at various channel elevations.  The required change in riparian canopy 17 
height to effect a 3 to 5 percent reduction in the amount of open VTS would be 18 
11 to 40 feet depending upon the active channel width of the large channels. 19 

The difference in RMA structure between Alternatives 1 and 2 lies in the 20 
management of the inner RMA zone that extends from 25 to 100 feet.  Under 21 
Alternative 1, an RMA 100 feet wide may only be entered to perform riparian 22 
enhancement, via thinning.  Under Alternative 2, the 25- to 100-foot inner RMA 23 
zone would be open to silvicultural thinning to promote mature forest conditions 24 
(MFC).  In both cases, such thinning could reduce riparian shade levels.  25 
However, thinning is more likely to occur, and would likely affect larger areas, 26 
under Alternative 2.  This is because Alternative 2 is intended to encourage such 27 
activities in the interest of more rapidly achieving MFC. 28 

Although thinning in the inner RMA zone under Alternative 2 would achieve MFC 29 
quicker than would otherwise occur, thinning could cause increases in water 30 
temperatures if it were to expose stream channels to direct solar radiation.  31 
Commonly, trees in the stream bank zone are the principal source of stream shade.  32 
Trees in the inner RMA zone would need to be substantially taller than those near 33 
the stream to measurably alter stream shading.  Situations where this anomaly 34 
might occur include mature conifers growing in the inner RMA zone adjacent to 35 
shorter hardwoods along the stream, or where the topography rises quickly away 36 
from the stream, effectively raising the height of trees in the inner or outer RMA 37 
zones.  Trees located in the streambank zone (0 to 25 feet) would not be harvested 38 
under either Alternatives 1 or2, so stream temperatures would only differ between 39 
the two alternatives because Alternative 2 would entail a greater frequency of 40 
riparian thinning in the inner RMA zone, resulting in reduced shade and potentially 41 
increased maximum stream temperatures.  42 

It is possible to model the magnitude of this difference.  The VTS temperature 43 
model allows for decreasing stand opacity to predict water temperature based on 44 
less dense stands.  This is done by decreasing the average tree height.  To 45 
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compensate for gaps in vegetation cover, the VTS calculations can be improved 1 
by translating decreased opacity into effective tree height.2   2 

Alternative 2 was assessed using effective tree height to approximate openings 3 
due to thinning regimes that would produce a 25 percent reduction in stand 4 
opacity.  Modeled temperatures for channels with active channel widths less than 5 
53 feet were not measurably different (greater than 0.3oC) than temperatures 6 
predicted under Alternative 1 (Appendix A-1, A2).  7 

Riparian thinning performed for the purpose of expediting development of MFC 8 
would likely show a measurable temperature increase under Alternative 2, 9 
compared to Alternative 1, if performed on channels more than 53 feet wide and 10 
fewer than 10 miles from the drainage divide.  Such temperature increases would 11 
be temporary, because implementing riparian thinning under Alternative 2 would 12 
produce a long-term increase in shade levels and tree heights, as the desired 13 
mature forest structure developed.  As noted under Alternative 1, surface water 14 
NTP for large stream channels (26 to 103 feet) in the action area ranges between 15 
13.1 to 17.7oC (55.6 oF to 63.9 oF) (7-day average daily maximum) depending 16 
upon the elevation and AIP reference shade levels (Table 4.3-3).  A comparison 17 
with forecasted temperatures along large channels in the action area is also 18 
shown in Table 4.3-3. 19 

Channels greater than 53 feet in width, and located greater than 10 miles from the 20 
topographic divide, are primarily influenced by ambient air temperatures rather 21 
than riparian shade levels (Sullivan et al. 1990, Biosystems et al. 2003).  As 22 
described under Alternative 1, the current shade levels in the action area meet or 23 
exceed the reference condition predicted for shade along large stream channels 24 
flowing through mature red alder-dominated riparian stands (Table 4.3-1).  The 25 
current shade levels would need to increase 1 percent to 6 percent to achieve 26 
shade levels commensurate with the reference condition for mature conifer-27 
dominated stands.  Such an increase in shade would be anticipated via tree 28 
growth within the no harvest (streambank zone) and partial harvest (inner RMA 29 
zone) zones over time.  A 1 to 6 percent increase in shade along large channels in 30 
the action area would occur with 5 to 25 feet of tree height growth.  Such growth 31 
would be achieved by between Year 15 (2020) and Year 40 (2045) under 32 
Alternative 2, the same period as for Alternative 1.  The resulting decrease in 33 
water temperature (Table 4.3-2) would be 0.4 to 0.7oC (32.72 oF to 33.26 oF) 34 
(Biosystems et al. 2003). 35 

Increased RMA acres and additional stream length (seasonal Type N streams in 36 
high energy reaches or potential debris flow track reaches) with RMAs under 37 
Alternative 2 would increase shade in the action area compared to Alternative 1.  38 
The anticipated increase in RMA length would occur along up to 167 miles of 39 
seasonal Type N streams, which generally would not be flowing during the 40 
critical low flow summer season when surface water temperatures typically peak.  41 
As a result, it is not likely the increase in either lineal extent or width of RMAs 42 

                                                      
2 Effective tree height (He) was defined conceptually in the VTS model as follows:  
                H(e)  =  H X percent stand opacity 
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along some seasonal Type N streams would improve water temperature 1 
conditions in the action area under Alternative 2, compared to Alternative 1. 2 

The likely effects of Alternative 1 and Alternative 2 on stream temperature are 3 
summarized and compared in Table 4.3-6. 4 

Table 4.3-6 Likely Differences in Stream Temperature between Alternatives 5 

Stream Type Alternative 1 Alternative 2 Alternative 3 

Type F Maintains all or nearly all 
existing shade.  No- harvest 
RMA would result in gradual 
development of NTP 
conditions. 

Thinning allowed in inner 
RMA zone to expedite 
development of MFC would 
allow site-specific 
temperature increases lasting 
up to a few years.  However, 
expedited development of 
MFC would result in more 
rapid achievement of NTP 
conditions. 

Thinning allowed in inner 
RMA zone to expedite 
development of MFC, outside 
of a 25-foot no harvest buffer, 
would allow site-specific 
temperature increases lasting 
up to several years.  However, 
expedited development of 
MFC would result in more 
rapid achievement of NTP 
conditions. 

Type N, 
Perennial 

50-foot no-harvest RMA 
results in high likelihood that 
reference shade levels would 
be maintained through harvest 
cycle. 

Narrower no-harvest RMA 
(25-feet), relative to 
Alternative 1, could allow 
shade to drop below reference 
levels.  Additional 
management measures would 
result in such situations being 
uncommon, temporary, and 
unlikely to have a measurable 
effect on Type F streams. 

Wider RMA, relative to 
Alternative 1, would result in 
a high likelihood that 
reference shade levels would 
be maintained through harvest 
cycle.  However, if thinning 
were allowed by ODFW and 
the Services in the RMA, the 
shade levels could drop to 
below reference conditions 
until mature forest conditions 
were achieved. 

Type N, 
Seasonal 

Streams would not flow during the warmest season of the year, so riparian management would 
not affect annual maximum stream temperatures. 

MFC = mature forest conditions; NTP = natural thermal potential; ODFW = Oregon Department of Fish and Wildlife; RMA = 
riparian management area; Type N = non-fish-bearing stream; Type F = fish-bearing stream 

Temperature of the Umpqua River 6 
Effects of Alternative 2 on water quality limited reaches of the Umpqua River 7 
and its tributaries would be substantially the same as described above for  8 
Alternative 1.  However, Alternative 2 would allow management interventions to 9 
expedite development of mature forest structure that could temporarily reduce 10 
riparian shade along affected streams.  Such prescriptions, when proposed for 11 
implementation in the Umpqua Watershed, would have to be evaluated by ODF 12 
to ensure that they would not exceed the limit set by the Umpqua Watershed 13 
temperature TMDL (Oregon Department of Environmental Quality 2006a) 14 
limiting nonpoint source temperature increases to a maximum of a 0.1oC (0.18 15 
oF) increase above the NTP set in the TMDL.  Compliance with this requirement 16 
would reduce the potential for Alternative 2 to have an effect on water 17 
temperature in Umpqua Watershed streams. 18 
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Temperature in Larson Slough 1 
Effects of Alternative 2 on water quality limited reaches of Larson Slough and its 2 
tributaries (principally Sullivan Creek) would be substantially the same as 3 
described above for Alternative 1.  However, Alternative 2 would allow 4 
management interventions to expedite development of mature forest structure 5 
that could temporarily reduce riparian shade along affected streams.  Such 6 
prescriptions, when proposed for implementation in Basin 8, would have to be 7 
evaluated by ODF to ensure that they would have minimal potential to result in 8 
temperature increases within the water quality limited reach of Larson Slough.  9 
Compliance with this requirement would reduce the potential for Alternative 2 to 10 
have an effect on water temperature in Larson Slough. 11 

Sediment Delivery to Streams 12 

Landslides Related to Forest Practices 13 
Clearcut harvest would increase 109 acres (19 percent) under Alternative 2 14 
relative to Alternative 1 (Table 4.3-4).  An increase in the acreage of clearcut 15 
harvest under Alternative 2 would tend to increase the number and/or extent of 16 
landslides relative to Alternative 1.  This effect would be most pronounced in the 17 
Umpqua and Tenmile Watersheds, which would experience the largest increases 18 
in clearcut acreage (Table 4.1-1).  The possible correlation between clearcutting 19 
and frequency of landslides in this geomorphic province indicates that a slight 20 
increase in the rate of landslide initiation may be likely (Section 4.2, Soils and 21 
Slope Stability).  A decrease in the rate of landslides would be likely in the Coos 22 
Watershed, which would experience a reduction in clearcut acreage, but increases 23 
would be likely in the Umpqua and Tenmile Watersheds, which would 24 
experience a substantial increase in clearcut acreage.  25 

Some landslides would deliver sediment to streams in the action area, but the 26 
amount of delivered sediment cannot be predicted.  Such landslides would 27 
increase turbidity, and could indirectly increase stream temperatures due to loss 28 
of riparian vegetation in stream reaches directly affected by landslides.  Channel 29 
form changes, such as altered width-to-depth ratios, could also occur.  The 30 
magnitude of these impacts would vary depending on the magnitude and location 31 
of individual landslides, but would likely be proportional to landslide frequency. 32 

Sediment Yield Affecting Tenmile Lakes 33 
Forest growth, together with timber management in these tributary watersheds 34 
would result in changes in clearcut acreage under Alternative 2 relative to 35 
Alternative 1 (Table 4.3-4).  The changes in clearcut acreage would determine 36 
the amount of ground disturbance during timber harvest that would take place 37 
over the next 50 years in this watershed and within RMAs along streams.  As 38 
described in Section 4.2, Soils and Slope Stability, timber harvesting could 39 
slightly increase the frequency of landslides that occur during wet periods and 40 
contribute sediment to streams.  Timber harvesting near riparian areas could also 41 
disturb soils, which during subsequent rainfall, could result in sediment delivery 42 
to nearby streams.  Although the construction of new roads in the action area, 43 
including the Tenmile Watershed, would not result in detectable increase in rates 44 
of runoff or sedimentation of streams in the action area, increased clearcutting in 45 
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the Tenmile Watershed would increase landslide frequency, compared to 1 
Alternative 1 (Section 4.2, Soils and Slope Stability). 2 

Similar to Alternative 1, modeling using the SWAT suggests that fine sediment 3 
from chronic surface erosion is not a substantial source of phosphorus in Tenmile 4 
Lakes.  However, the role of landslides, which produce large amounts of fine 5 
sediment at infrequent and unpredictable intervals, was not modeled and remains 6 
unclear.  Thus, it is possible that landslides are infrequent but important sources 7 
of inorganic phosphorous inputs to Tenmile Lakes.  8 

Forest fertilization to date involves the application of nitrogen fertilizers in the 9 
form of urea, as discussed above in Section 4.3.2.1.  Since urea is not a source of 10 
phosphorous, and would be applied with the intent of being taken up completely 11 
by forest soils under Alternative 2, it is not likely to contribute to eutrophication 12 
of Tenmile Lakes. 13 

Riparian Area Disturbance Associated with Forest Practices 14 
Alternative 2 would increase soil disturbance in riparian zones over the next 50 15 
years, as described in Section 4.2, Soils and Slope Stability.  Those increases 16 
would be due to activities performed near streams being managed for MFC and 17 
would, therefore, occur earlier rather than later.  As such, the affects of riparian 18 
area disturbance would disappear over time and long-term impacts would be 19 
similar to Alternative 1, provided no further entries to maintain MFCs were 20 
made.  Rates of sediment input from riparian areas into streams in the action area 21 
may increase in the near- to mid- term, and may also increase in the long term if 22 
repeated entries into the inner RMA zone are made to maintain MFC.  However, 23 
these impacts would be reduced due to restrictions prohibiting equipment within 24 
50 feet of Type F streams and large and medium Type N streams; prohibiting 25 
equipment use on slopes steeper than 35 percent; prohibiting activities that 26 
expose soils in more than 10 percent of the ground surface; and, on all streams, 27 
limiting use of ground based equipment within 25 feet of the stream.  Given these 28 
prohibitions, sediment yield to streams, and the resulting potential to impair 29 
stream water quality, would be minor.  Thus these activities would not be likely 30 
to result in water quality impairments exceeding State criteria (OAR 340-041).  31 

Peak Flow Changes Due to Roads and Harvest 32 

The discussion of peak flows in Section 4.3.2.1, Alternative 1 –Current 33 
Management (No-Action), details the potential mechanisms by which peak flows 34 
might be altered in response to forest management activities.  That section sets a 35 
benchmark of 30 percent as the minimum amount of early structure forest that 36 
would have any potential to produce a measurable change in peak flows, with an 37 
indeterminate but substantially greater area of early structure forest required to 38 
produce a measurable change in peak flows having a recurrence interval longer 39 
than one year.  These longer-interval flows are most important to the stream 40 
system because they generate sufficient power to mobilize bedload and produce 41 
observable changes in channel form. 42 

Greater acreages of early structure forest and road mileage under Alternative 2 43 
would increase the potential for increased peak flows in the action area, relative 44 



National Marine Fisheries Service and Fish and Wildlife Service  Streams, Water Quality, and Water Quantity

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.3-22 

August 2008

 

to Alternative 1.  Alternative 2 would result in construction of 31 more miles of 1 
road than Alternative 1, or construction of 0.6 miles of road per year, on average 2 
(Table 4.2-1).  In addition, after 50 years, about 14,334 acres would be in early 3 
structure forest under Alternative 2 (Table 4.1-2).  This would represent about 4 
15.4 percent of the action area, and would be about 854 acres more than 5 
Alternative 1 (Table 4.1-2).  As detailed in the discussion of Alternative 1, peak 6 
flow effects would likely not be measurable except possibly in a few 7 
management basins that attain young forest structure on more than 30 percent of 8 
the watershed (Table 4.3-5).  For Alternative 2, the only example would be in the 9 
Coos Watershed, Basin 10-B, which would exhibit 33.5 percent early forest 10 
structure during one 5-year period.  In that management basin, the early forest 11 
structure and associated roads would not likely be sufficient to produce a 12 
measurable change in peak flows at recurrence intervals longer than one year.  13 
Therefore, under Alternative 2, it is unlikely that on a management basin level, 14 
any entire management basin in the action area would experience channel 15 
changes in response to peak flow changes.  However, the slight (6 percent) 16 
increase in timber harvest, and associated road construction, would likely result 17 
in a corresponding increase in localized impacts to small order stream reaches.   18 

4.3.2.3 Alternative 3 - Increased Stream Buffers and 19 
Intensive Forestry 20 

Water Temperature 21 

Potential Effects on Stream Temperature 22 
Compared to the Alternative 1, RMA widths and management options under the 23 
Alternative 3 would reduce the effects of covered activities on surface water 24 
temperatures.  The 160-foot RMAs on Type F streams and the 100-foot RMAs 25 
on Type N streams would generally be no harvest areas, with the option for 26 
thinning to achieve MFC at the discretion of the Services and ODFW.  Such 27 
thinning would only be approved when beneficial to wildlife and aquatic species.  28 
Thus it is very unlikely that these agencies would authorize riparian zone 29 
thinning in cases where it would be likely to materially affect stream 30 
temperature.  The proposed RMA widths and thinning prescriptions would likely 31 
result in attainment of reference shade levels in all such streams.   32 

As described for Alternative 1, current shade levels are consistent with reference 33 
conditions for shade in small and medium channel sizes.  In large channels 34 
current shade levels range between 3 and 5 percent less than reference values.  35 
According to the VTS temperature model (Washington Forest Practices Board 36 
1997), the required change in riparian canopy height to affect a 3 to 5 percent 37 
reduction in the amount of open VTS would be 11 to 40 feet, depending upon the 38 
active channel width of the large channels.  According to the Elliott State Forest 39 
Harvest Scheduling Model (Oregon Department of Forestry 2006e), riparian 40 
vegetation in conifer-dominated stands along large channel sizes would add 11 to 41 
40 feet in overall height in 10 to 35 years under Alternative 3, depending upon 42 
the stand age of the RMA and the site index (soil productivity) of the ground.  43 
This height would be sufficient to achieve channel characteristics consistent with 44 
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stream NTP in large channels by between 2015 and 2040.  Thereafter reference 1 
shade values would be maintained in those channels. 2 

The difference in RMA structure between Alternative 3 and Alternative 1 lies in 3 
the outer RMA zone (100 to 160 feet).  Under Alternative 3, this zone would be 4 
managed as a partial harvest area, whereas Alternative 1 would have no RMA 5 
protection beyond 100 feet from the stream.  The scientific literature suggests 6 
additional width of riparian buffers beyond 100 feet from the channel would have 7 
little overall influence on surface water stream temperatures.  In theory, a small 8 
thermal benefit might occur from these increased buffer widths if the height of 9 
trees growing on steep slopes narrowed the VTS angle, compared to the height of 10 
trees growing in the zone immediately adjacent to the channel.  However such an 11 
effect would likely be unmeasurable. 12 

The riparian measures under Alternative 3 would increase shade levels and tree 13 
heights, and would decrease subsequent VTS angles such that vegetation growth 14 
over time would likely decrease water temperatures in the action area within 10 15 
miles of the topographic divide overtime, similar to Alternative 1.  It is doubtful 16 
the increase in either lineal extent or width of RMAs under Alternative 3 would 17 
measurably improve water temperature conditions in the action area compared to 18 
Alternative 1(Table 4.3-6). 19 

For streams in the channel network that lie at a greater distance than 10 miles 20 
from the topographic divide, the current shade levels in the action area meet or 21 
exceed reference conditions for shade along large stream channels flowing 22 
through mature red alder-dominated riparian stands (Table 4.3-1).  However, the 23 
current shade levels would need to increase 1 to 6 percent to achieve shade levels 24 
commensurate with the reference conditions for shade in mature conifer-25 
dominated stands.  Such an increase in shade would require tree height growth of 26 
5 to 25 feet, which would be likely to occur by between 2020 and 2045 under 27 
Alternative 3, similar to Alternative 1.  The resulting decrease in water 28 
temperature (Table 4.3-2) would be 0.4 to 0.7oC (Biosystems et al. 2003). 29 

Temperature of Umpqua River 30 
Effects of Alternative 3 on water quality limited reaches of the Umpqua River 31 
and its tributaries would be substantially the same as described above for 32 
Alternative 1.  Alternative 3 would provide for wider RMAs, and efforts to 33 
expedite the development of mature forest in the RMA would only be allowed 34 
with approval from the Services and ODFW.  These agencies would be unlikely 35 
to authorize thinning that would result in stream temperature increases harmful to 36 
a water body currently under a TMDL for stream temperature.  Thus, likely 37 
impacts to Umpqua River temperature would be entirely beneficial.  However, in 38 
view of the precautions discussed above regarding implementation of riparian 39 
prescriptions in watersheds subject to the Umpqua River temperature TMDL, it is 40 
unlikely that Alternative 3 would have a measurably different effect on Umpqua 41 
River temperature compared to Alternative 1. 42 

Temperature of Larson Slough 43 
Effects of Alternative 3 on water quality limited reaches of Larson Slough and its 44 
tributaries (principally Sullivan Creek) would be substantially the same as 45 
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described for Alternative 1.  However, Alternative 3 would provide for wider 1 
RMAs, and efforts to expedite the development of mature forest in the RMA 2 
would only be allowed with approval from the Services and ODFW.  As a result, 3 
there exists no mechanism by which management activities could create a risk of 4 
diminished riparian shade.  Likely impacts to temperatures in Larson Slough 5 
would be entirely beneficial under Alternative 3.   6 

Sediment Delivery to Streams 7 

Landslides Related to Forest Practices 8 
Clearcut harvest acreage would increase 57 acres (10 percent) under Alternative 9 
3 relative to Alternative 1 (Table 4.3-4).  An increase in the acreage of clearcut 10 
harvest under Alternative 3 would tend to increase the number and/or extent of 11 
landslides relative to Alternative 1.  This effect would be most pronounced in the 12 
Umpqua and Tenmile Watersheds, which would experience the largest increases 13 
in clearcut acreage (Table 4.1-1).  The possible correlation between clearcutting 14 
and frequency of landslides in this geomorphic province indicates that a slight 15 
increase in the rate of landslide initiation may be likely (Section 4.2, Soils and 16 
Slope Stability).  A decrease in the rate of landsliding would be likely in the Coos 17 
Watershed, which would experience a large reduction in clearcut acreage, but 18 
increases would be likely in the Umpqua and Tenmile Watersheds, respectively, 19 
which would experience a substantial increase in clearcut acreage.  Such 20 
landslides could deliver sediment to streams in the action area, but the amount of 21 
delivered sediment cannot be determined.  Such landslides would temporarily 22 
increase turbidity, and could indirectly increase stream temperatures due to loss 23 
of riparian vegetation in stream reaches directly affected by landslides.  The 24 
magnitude of these impacts would vary depending on the magnitude and location 25 
of individual landslides, but for the purposes of this analysis, can be assumed to 26 
be proportional to landslide frequency. 27 

Sediment Yield Affecting Tenmile Lakes 28 
As discussed for Alternative 1, change in landslide frequency is the most likely 29 
parameter to change input of phosphorus to Tenmile Lakes.  Forest growth, 30 
together with timber management in these tributary watersheds would result in 31 
changes in clearcut acreage under Alternative 3 relative to Alternative 1 (Table 32 
4.3-4).  The changes in clearcut acreage indicate the amount of ground 33 
disturbance during timber harvest that would take place over the next 50 years in 34 
this watershed and within RMAs along streams.  As described in Section 4.2, 35 
Soils and Slope Stability, timber harvesting could slightly increase the frequency 36 
of landslides that occur during wet periods and contribute sediment to streams.  37 
Timber harvesting near riparian areas could also disturb soils, which during 38 
subsequent rainfall, could result in sediment delivery to nearby streams.  39 
Although the construction of new roads in the action area, including the Tenmile 40 
Watershed, would not result in detectable increase in rates of runoff or 41 
sedimentation of streams in the action area, increased clearcutting in the Tenmile 42 
Watershed could result in increased landslide frequency, compared to Alternative 43 
1 (see Section 4.2, Soils and Slope Stability). 44 

Similar to Alternative 1, modeling using the SWAT suggests that fine sediment 45 
from chronic surface erosion is not a substantial source of phosphorus in Tenmile 46 
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Lakes.  However, the role of landslides, which produce large amounts of fine 1 
sediment at infrequent and unpredictable intervals, was not modeled and remains 2 
unclear.  Thus it is possible that landslides are infrequent but important sources 3 
of inorganic phosphorous inputs to Tenmile Lakes.  4 

Forest fertilization to date involves the application of nitrogen fertilizers in the 5 
form of urea, as discussed above in Section 4.3.2.1.  Since urea is not a source of 6 
phosphorous, and would be applied under Alternative 3 with the intent of being 7 
taken up completely by forest soils, it is not likely to contribute to eutrophication 8 
of Tenmile Lakes. 9 

Riparian Area Disturbance Associated with Forest Practices 10 
Section 4.2, Soils and Slope Stability, also discusses potential disturbances of 11 
riparian areas.  For Alternative 3, that section notes that disturbance of soils in 12 
riparian areas would be much less than under Alternative 1.  Accordingly, 13 
sediment yield from riparian areas to streams would be less than under 14 
Alternative 1 and would actually diminish over.   15 

Peak Flow Changes Due to Roads and Harvest 16 

The discussion of peak flows in Section 4.3.2.1, Alternative 1 –Current 17 
Management (No-Action), details the potential mechanisms by which peak flows 18 
might be altered in response to forest management activities.  It also sets a 19 
benchmark of 30 percent as the minimum amount of early structure forest that 20 
would have the potential to produce a measurable change in peak flows, with an 21 
indeterminate but substantially greater area of early structure forest required to 22 
produce a measurable change in peak flows having a recurrence interval longer 23 
than one year.  These longer-interval flows are most important to the stream 24 
system because they generate sufficient power to mobilize bedload and produce 25 
observable changes in channel form. 26 

Greater acreages of early structure forest and road mileage under Alternative 3 27 
could increase the potential for increased peak flows in the action area, relative to 28 
Alternative 1.  Alternative 3 would result in 14.5 more miles of road construction 29 
than Alternative 1, or construction of 0.3 miles of road per year, on average 30 
(Table 4.2-1).  In addition, after 50 years, about 12,234 acres would be in early 31 
structure forest under Alternative 3 (Table 4.1-2).  This would represent 13.1 32 
percent of the action area, and would be about 1,246 acres (9 percent) less than 33 
Alternative 1 (Table 4.3-5).  As detailed in the discussion of Alternative 1, peak 34 
flow effects would likely not be measurable except possibly in a few 35 
management basins that attain young forest structure on more than 30 percent of 36 
the watershed (Table 4.3-5).  For Alternative 3, there would be no management 37 
basins that would attain as much as 30 percent early structure forest within the 38 
next 50 years.  Therefore, under Alternative 3, it is unlikely that any entire 39 
management basin in the action area would experience channel changes in 40 
response to peak flow changes.  However, the increase in timber harvest and 41 
associated road construction would likely result in a corresponding increase in 42 
localized impacts to small order stream reaches.  43 
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Section 4.4 1 

Vegetation 2 

This section provides an analysis of the potential effects of the alternatives on 3 
vegetation in the study area.  For this section, the study area is the same as the 4 
action area described in Section 4.0.1, Action Area and Study Area.   5 

4.4.1 Approach and Methodology 6 

The forest management strategies in the Elliott State Forest Management Plan 7 
(Oregon Department of Forestry 2006a) and Elliott State Forest Habitat 8 
Conservation Plan (Oregon Department of Forestry 2008) were reviewed to 9 
determine potential effects on vegetation in the study area.  Information on 10 
special-status plant species was derived from the Elliott State Forest 11 
Management Plan (Oregon Department of Forestry 2006a). 12 

4.4.2 Environmental Consequences 13 

Ground disturbance activities associated with all of the alternatives have the 14 
potential to affect special-status plant species in the study area.  In addition, 15 
forest management actions may affect the diversity of some of the plant 16 
communities in the study area, depending on the nature and location of proposed 17 
activities.  An assessment of these potential effects follows. 18 

4.4.2.1 Consequences Common to All Alternatives 19 

Potential Effects on Special-Status Plant Species  20 

As described in Section 3.4.2.3, Rare Plant Occurrences, three special-status 21 
plant species may exist in the study area: bensonia (Bensoniella oregana), tall 22 
bugbane (Actaea elata), and Howell’s montia (Montia howellii).  Two of these 23 
species, bensonia and Howell’s montia, could occur in wet sites.  Tall bugbane is 24 
typically found in lowland Douglas-fir (Pseudotsuga menziesii) forests with 25 
maple (Acer spp.) and swordferns (Polystichum munitum).  None of these species 26 
have been confirmed to be present in the study area, but have been discovered 27 
within reasonable proximity on adjacent lands.   28 

To minimize potential effects on these species, Oregon Department of Forestry 29 
(ODF) personnel trained to recognize listed plant species and the habitats in 30 
which they are found monitor the study area and consider the location of these 31 
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plants during project planning.  If rare plant communities are discovered, ODF 1 
maps the area and identifies appropriate conservation measures.  In addition, rare 2 
plant occurrences are recorded in the Oregon Natural Heritage Information 3 
Center (ORNHIC) program database, which is also consulted during the annual 4 
operations planning process to determine if additional species or locations have 5 
been added that year (Oregon Department of Forestry 2006a).   6 

Under all of the alternatives, ODF would continue to monitor for special-status 7 
plant species, as described above.  In addition, it is likely that the buffers 8 
provided around streams and wetlands in the study area (under all alternatives) 9 
would protect the two special-status species typical of wet areas, bensonia and 10 
Howell’s montia, from disturbance.  Given these protective efforts, if special-11 
status plant species were present, potential effects would either be avoided or 12 
would be minor under all alternatives.   13 

4.4.2.2 Alternative 1 - Current Management 14 
(No-Action) 15 

Diversity of Vegetation Communities  16 

As described in Section 3.4.2.2, Vegetation Types in the Study Area, there are 17 
seven vegetation communities and one open water type present in the study area.  18 
The vegetation types include three forest communities subject to timber 19 
management, a grass-shrub-sapling community regenerating one of the forest 20 
communities, two riparian types (tall-shrub and red alder [Alnus rubra] riparian), 21 
and a wetland type.  Most forest communities in the study area outside Habitat 22 
Conservation Areas (HCA), Marbled Murrelet Management Areas (MMMA) 23 
(spotted owl and marbled murrelet sites), scenic, unique, and visual areas (SUV) 24 
(other environmentally sensitive uplands), and riparian management areas 25 
(RMA) are currently managed for timber production.  As summarized in Table 26 
4.1-1 in Section 4.1, Forest Conditions, between fiscal year 1997 and 2006 (the 27 
current condition considered for evaluating changes in annual timber harvest 28 
levels), an average of  457 acres were clearcut and 356 acres were thinned per 29 
year in the study area (Oregon Department of Forestry 2006c).  Riparian and 30 
wetland buffers are generally managed as reserve areas and are not subject to 31 
timber harvest, although riparian enhancement projects that convert hardwood 32 
communities (i.e., red alder riparian) to other vegetation types by thinning to 33 
enhance conifer dominance may be implemented in the study area with approval 34 
from the Oregon Department of Fish and Wildlife (ODFW).   35 

Ongoing forest management as described above would continue under Alternative 1.  36 
An average of 561 acres would be clearcut and 767 acres would be thinned in the 37 
study area each year (Table 4.1-1), which would be about 515 acres per year more 38 
than were harvested between 1997 and 2006 (Oregon Department of Forestry 2006b).     39 

Conifer forest would continue to be the primary vegetation type in the study area, 40 
particularly in managed uplands where intensive forestry would be practiced 41 
much as it currently is.  The total amount of hardwood forest in the study area 42 
could decrease, as stands of red alder growing on upland sites capable of 43 
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supporting conifers would be converted through clearcut harvest and 1 
reforestation to Douglas-fir.  Some riparian hardwood forest could convert to 2 
conifer forest over time through natural plant succession.  Limited thinnings 3 
could also occur in riparian buffers to favor retention of conifers, and could result 4 
in gradual conversion from hardwood forest to conifer forest.  Such conversions 5 
would only be undertaken where a silvicultural or ecological benefit would result 6 
and aquatic and wetland communities could be protected.  Some sites (both 7 
upland and riparian) would not favor conifer trees, however, and would remain in 8 
hardwood forest.  Overall, the potential effects on the diversity of vegetation 9 
communities in the study area would be minor under Alternative 1, and only 10 
associated with potential hardwood conversion.   11 

4.4.2.3 Alternative 2 - Proposed Action 12 

Diversity of Vegetation Communities  13 

Under Alternative 2, forest communities in the study area would be managed for 14 
timber production similar to Alternative 1.  An average of 670 acres would be 15 
clearcut and 1,132 acres would be thinned per year (Table 4.1-1).  This would be 16 
about 474 acres per year more than would be harvested under Alternative 1 17 
(Oregon Department of Forestry 2006d).  Those portions of the study area 18 
outside threatened and endangered species (T&E) core areas (spotted owl and 19 
marbled murrelet sites), SUV areas, and RMAs would continue to be managed 20 
for timber production, and the current mix and relative extent of vegetation types 21 
would be maintained overall.  Conversion of hardwood forests would occur 22 
under Alternative 2 in a manner similar to Alternative 1, and would only be 23 
undertaken where a silvicultural or ecological benefit would result and aquatic 24 
and wetland communities could be protected.  The area of upland hardwood that 25 
would be converted to conifer would be more under Alternative 2, because the 26 
areas of upland reserve (T&E core areas and SUV) would be less than under 27 
Alternative 1 and there would be a greater amount of hardwood conversion in the 28 
RMAs than under Alternative 1.  The area of riparian forest that would be subject 29 
to conversion from hardwood to conifer under Alternative 2 would be more than 30 
under Alternative 1 because conversion would be a priority for improving fish 31 
habitat under Alternative 2.  Given these factors, potential effects to the diversity 32 
of vegetation communities in the study area would be minor under Alternative 2; 33 
however, effects to hardwood communities would be greater under Alternative 2 34 
than Alternative 1.   35 

4.4.2.4 Alternative 3 - Increased Stream Buffers and 36 
Intensive Forestry 37 

Diversity of Vegetation Communities  38 

Upland vegetation communities would be managed for timber production under 39 
Alternative 3 similar to the management practices under Alternative 1.  An 40 
average of 618 acres would be clearcut and 619 acres would be thinned each year 41 
under Alternative 3 (Table 4.1-1) (Oregon Department of Forestry 2006e).  These 42 
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levels would represent an increase in the average annual acres of clearcut and a 1 
decrease in the average annual acres of thinning relative to Alternative 1, for an 2 
overall decrease in harvest area of about 91 acres per year.  Portions of the study 3 
area outside upland conservation areas and riparian buffers would continue to be 4 
managed for timber production, and current mix and relative extent of vegetation 5 
types would be maintained overall.  Conversion of upland hardwood forests 6 
would occur similar to Alternative 1.  Conversion of riparian hardwood forest 7 
would be unlikely, however, because RMAs under Alternative 3 would be wider 8 
than under Alternative 1 (occupying more area), and they would be no-harvest 9 
(unless thinning to achieve mature forest conditions [MFC] were specifically 10 
allowed by ODFW and the services).  The net effect would be considerably less 11 
potential for hardwood conversion in RMAs under Alternative 3.  Overall, the 12 
potential effects on species diversity in the study area would likely be minor 13 
under Alternative 3, and less than under Alternative 1.  14 
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Section 4.5 1 

Fish and Their Habitat 2 

This section provides an analysis of the potential effects of the alternatives on 3 
fish and their habitat in the study area.  For this section, the study area 4 
encompasses the streams and rivers in the vicinity and downstream of the action 5 
area associated with the Coos, Umpqua, and Tenmile Watersheds, where the 6 
effects of the proposed action could influence fish or their habitat.  A description 7 
of the action area is presented in Section 4.0.1, Action Area and Study Area.  8 

4.5.1 Approach and Methodology 9 

This section evaluates the potential effects of the alternatives on habitat 10 
conditions, and the subsequent influence of such changes on aquatic fish species 11 
or guilds of species described in Section 3.5, Fish and Their Habitat.  Population 12 
level considerations of covered fish species are also discussed, where possible.   13 

4.5.1.1 Fish Species and Species Guilds 14 

Potential effects on fish species or guilds of species resulting from 15 
implementation of the alternatives are determined primarily by assessing 16 
potential changes in affected fish habitat.  Fish guilds are groups of fish that 17 
exhibit similar habitat requirements, and respond in a similar way to changes in 18 
their environment.  This section assesses effects by comparing likely changes in 19 
key habitat features with literature values for in-channel habitat needs for each 20 
species or species guild.  The habitat effects of the alternatives are expressed as 21 
number of acres of riparian habitat affected by the covered activities, and, 22 
qualitatively, as an assessment of the influence of riparian habitat changes on in-23 
channel habitat conditions.  The resulting effects of habitat modification on fish 24 
populations are also discussed where information is available.  25 

The assessment presented in this environmental impact statement (EIS) includes 26 
only limited discussion of effects on fish population numbers because: (1) the 27 
covered activities are not likely to directly affect numbers of fish, (2) there are no 28 
reliable data on the numbers of fish present or potentially present in the action 29 
area, and (3) there are no widely accepted models for quantifying the relationship 30 
between habitat alteration and fish populations.  The difficulties of determining 31 
affected fish numbers are particularly relevant to anadromous fish because of the 32 
wide array of factors that influence their populations, including many that occur 33 
outside the study area. 34 
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Biologists researching the annual abundance of salmonid fishes in Oregon Coast 1 
Range streams have concluded that annual run sizes are influenced more heavily 2 
by long-term cyclical changes in ocean rearing conditions than freshwater stream 3 
conditions, particularly when ocean conditions are favorable to salmon (Nicholas 4 
et al. 2005).  Spawning escapements are a function of the number of outgoing 5 
smolts, ocean survival, total returning run size, and the amount of harvest of a 6 
given species.  These factors make estimating the influence of freshwater habitat 7 
conditions on adult fish population numbers problematic.   8 

The best metric to approximate the influence of freshwater habitat conditions on 9 
fish populations might be a long-term estimate of smolt productivity or the 10 
number of successful out-migrating smolts produced per spawner.  11 
Unfortunately, data related to smolt yields from study area streams are lacking.  12 
The only metric available as a surrogate for juvenile fish productivity in the study 13 
area is the density of juvenile fish per mile, which has been modeled in study 14 
area streams (Oregon Department of Fish and Wildlife 2005).  As discussed in 15 
Section 3.5, Fish and Their Habitat, study area streams support some of the 16 
highest juvenile fish densities in the Oregon Coast Range (Nickelson et al. 2001, 17 
Oregon Department of Fish and Wildlife 2005). 18 

Persistence of coho salmon populations in coastal drainages during periods of 19 
poor ocean conditions is dependent on the distribution and carrying capacity of 20 
freshwater habitat.  Coho salmon are sensitive to the quality of habitat during 21 
each life stage, and seasonal effects on survival are propagated through 22 
subsequent life stages (Nickelson et al. 1992).  Measures of habitat quality and 23 
quantity determine overall carrying capacity of freshwater habitat at two juvenile 24 
coho life stages: (1) fry through summer parr, and (2) overwinter parr to smolt.  25 
Based on an internal consensus exercise, the Oregon Department of Fish and 26 
Wildlife (ODFW) (2005) believes the quality of winter habitat (i.e. stream 27 
complexity) limits coho populations more than water quality (temperature) across 28 
most streams in the Oregon Coastal Coho evolutionarily significant unit (ESU), 29 
with the exception of the Umpqua population unit, where water temperature may 30 
be a bottleneck to fish production during periods of good ocean survival.  Based 31 
on this information, coho salmon populations and populations of other species in 32 
the salmonid fish guild were judged in this EIS to be influenced foremost by 33 
habitat modifications that have a causal link with channel habitat complexity (or 34 
water temperature in the case of the lower Umpqua Watershed).  Other limiting 35 
factors of fish population productivity within the study area are discussed below 36 
in Section 4.5.1.2, Fish Habitat. 37 

Three guilds are established for assessing species with similar uses of habitat 38 
types: salmonid fish guild; warm water/low elevation (lotic) fish guild; and the 39 
slack water (lentic) fish guild.  A brief description of these guilds, and the species 40 
associated with each, is provided below and summarized in Table 4.5-1.  41 
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Table 4.5-1 Fish Species and Guilds of Species in the Study Area 1 

Species 

Fish Guild Common Name Scientific Name 

Coho salmon* Oncorhynchus kisutch Salmonid 

Chinook salmon* O. tshawytscha Salmonid 

Chum salmon* O. keta Salmonid 

Steelhead trout* O. mykiss irideus Salmonid 

Coastal cutthroat trout* O. clarki clarki Salmonid 

Pacific lamprey* Lampetra tridentata Salmonid 

River lamprey* L. ayresii Salmonid 

Western brook lamprey* L. richardsoni Salmonid 

Umpqua Chub Oregonichthys kalawatseti Slack Water (Lentic)  

Millicoma longnose dace Rhinichthys cataractae spp. Warm Water / Low elevation (Lotic) 

Speckled dace R. osculus Warm Water / Low elevation (Lotic) 

Redside shiner Richardsonius balteatus Slack Water (Lentic) 

Threespine Stickleback Gasterosteus aculeatus Slack Water (Lentic) 

Largescale sucker Catastomus macrocheilus Slack Water (Lentic) 

Coast Range sculpin Cotus aleuticus Warm Water / Low elevation (Lotic) 

Prickly sculpin Cotus asper Warm Water / Low elevation (Lotic) 

* Fish species proposed for incidental take permit coverage. 

Salmonid Fish Guild 2 

The salmonid fish guild includes anadromous and resident life history forms of 3 
Chinook, coho, and chum salmon, as well as steelhead and coastal cutthroat trout 4 
in the study area.  Three lamprey species, Pacific lamprey, river lamprey, and 5 
Western Brook lamprey, are included in this guild since they use gravel habitat 6 
for spawning and incubation life history stages in a similar fashion as salmonid 7 
fishes (Table 4.5-1).  8 
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Warm Water / Low Elevation (Lotic) Fish Guild   1 

This warm water / low elevation (lotic) fish guild includes species that prefer 2 
warm, flowing water in the lowland regions in the study area.  This guild 3 
includes the prickly sculpin, coast range sculpin, speckled dace, and Millicoma 4 
longnose dace (Table 4.5-1). 5 

Slack Water (Lentic) Fish Guild  6 

The slack water (lentic) guild includes species that prefer slack water in the 7 
lowland regions of the study area.  This guild includes the largescale sucker, 8 
redside shiner, three-spine stickleback, and the Umpqua chub (Table 4.5-1). 9 

4.5.1.2 Fish Habitat 10 

Existing fish habitat conditions including limiting factors for fish production are 11 
described for the study area in Section 3.5.2, Affected Environment for the Fish 12 
Species of Interest, and Section 3.5.3, Affected Environment of Aquatic Habitats 13 
in the Study Area.  In-channel large wood, lack of spawning gravel deposits, 14 
habitat complexity, and pool habitats are listed as limiting factors for Oregon 15 
Coast coho salmon within the study area and are generally used as the limiting 16 
factors for fish population productivity in this EIS analysis.  Section 3.5.3, 17 
Affected Environment of Aquatic Habitats in the Study Area, defined in-channel 18 
large wood to be wood volume and key piece-sized large wood, and pool habitats 19 
to be deep pools and complex pools.  There are approximately 188 miles of fish-20 
bearing (Type F) streams in the action area, but most of these streams lack 21 
channel complexity, large wood volume, number of key piece-sized large wood, 22 
and deep pools, lack of spawning gravel deposits, and offer greater than normal 23 
frequencies of exposed bedrock.   24 

Habitat survey data suggest the number of total large wood pieces in both the 25 
action area and study area are consistent with reference sites, but that the number 26 
of key pieces and resulting total wood volume are well below reference 27 
conditions (Kavanagh et al. 2005, Oregon Department of Fish and Wildlife 28 
2005).  The low volumes of large wood and number of key pieces are important 29 
because they are the structural elements that directly affect the other limiting 30 
factors listed above.  Changes to the instream abundance of these limiting factors 31 
would likely have a corollary change to fish population productivity.   32 

Several factors were considered to determine how individual species of fish 33 
would respond to habitat modifications under the alternatives.  First, an overall 34 
watershed or landscape level perspective was used to evaluate habitat-forming 35 
processes and natural conditions at the landscape level.  The assessment then 36 
considered controlling channel factors (e.g., disturbance history, streambank 37 
condition, physical processes, structural elements) that modify habitat conditions 38 
at a management basin spatial scale, followed by a reach- and site-level 39 
assessment of the effects of various management actions on stream channels, and 40 
associated habitat features, across the study area.   41 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Fish and Their Habitat

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.5-5 

August 2008

 

Although this section evaluates individual attributes of a variety of habitat 1 
metrics (temperature, large wood), it is the combined effect of all habitat metrics 2 
that influence the overall freshwater productivity and abundance of fish species.  3 
For this reason, the effects of habitat modifications from the alternatives on fish 4 
species, and the potential for population responses, are considered during 5 
summaries of major habitat metric evaluation sections and subsequently, in 6 
Section 4.5.2.2, Fish Species - Biological Effects. 7 

The acres of forest structural conditions within the action area over a 50-year 8 
period were derived from a spatially explicit forest growth and harvest model for 9 
the action area, as described in Appendix I of the Elliott State Forest Habitat 10 
Conservation Plan (Oregon Department of Forestry 2008).  The model 11 
utilized 2004 forest inventory data for the action area, and predicted harvest 12 
patterns based on the management constraints of the various alternatives.  13 
Typical of forest stand inventory procedures, the model uses average stand 14 
conditions across plots that may underestimate the amount of hardwood presence 15 
within riparian zones.   16 

Data regarding the number stream miles of Type F streams and non-fish-bearing 17 
(Type N) streams in the action area found in the Coos District Geographic 18 
Information System (GIS) database of the Oregon Department of Forestry (ODF) 19 
represents the most recent and accurate data available.  These data were used for 20 
the riparian structure analysis comparison presented in this section (Table 3.5-5).  21 
In some cases, the ODF data did not contain sufficient detail on the size, flow, 22 
and/or fish use of individual streams to support the analysis, and assumptions 23 
about stream conditions were made.  The riparian prescription measures for each 24 
of the alternatives were compared using a consistent assessment width of 160 feet 25 
along Type F streams and large and medium Type N streams, and 100 feet along 26 
small perennial and seasonal Type N streams.  In this EIS, these widths are 27 
referred to as “standard evaluation widths.”  28 

A width of 160 feet represents the average 100-year-old site potential tree height 29 
(SPTH) for Douglas-fir.  This distance is based on McArdle et al. (1949) site 30 
curves for low, site class-II (site index 160) conditions representative of the 31 
majority of the lands in the action area (Oregon Department of Forestry 2006a).  32 
The distance has biological significance to fish species, since trees growing 33 
within this zone have a potential to provide woody debris to stream channels and 34 
influence aquatic habitats within a 100-year time frame.  As such, this standard 35 
evaluation width was selected to compare the riparian prescriptions around all 36 
Type F and large/medium Type N streams. 37 

The standard evaluation width of 100 feet for small Type N streams represents 38 
the Washington Department of Fish and Wildlife (WDFW) recommended buffer 39 
width for small, headwater streams to protect habitat for headwater amphibians 40 
(Larsen 1997).  According to WDFW (Larsen 1997), a riparian buffer of this 41 
width would likely protect and provide key microhabitat conditions (i.e., 42 
temperature, humidity, sedimentation, downed wood) for headwater amphibian 43 
species using these streams.  This width also supports riparian habitat functions, 44 
such as water temperature, for other aquatic species, as described in Appendix 45 
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A-1.  As such, this standard evaluation width was selected to compare the 1 
riparian prescriptions around all small Type N streams.  2 

Throughout this section, a series of terms, including current condition, reference 3 
condition, and desirable future condition, are used to represent a variety of 4 
habitat conditions.  Current conditions represent existing habitat conditions 5 
(2005 or Year 0) in the action area and are attributable to present and past natural 6 
and human-related landscape activities (see Section 3.5, Fish and Their Habitat).  7 
Reference conditions primarily represent the interquartile range (25th to 75th 8 
percentiles) of the distribution of sampled habitat data from ODFW Aquatic 9 
Inventories Project (AIP) reference sites from the Oregon Coast Range.  These 10 
study sites represent watershed areas with low impact from human activities, 11 
such as roads, development, and forest management.  The ODFW believes the 12 
reference sites are an accurate depiction of the stream sizes, geology, and 13 
ecoregions, and that they are representative of aquatic conditions in minimally 14 
influenced streams that exist in coastal drainages of western Oregon (Thom et al. 15 
2001).  This data set represents the best available information for the study area.  16 

For a subset of the suite of AIP reference site parameters, ODF, ODFW, and the 17 
Services defined a desirable future condition (DFC) for key habitat parameters.  18 
As described in Appendix D of the Elliott State Forest Habitat Conservation 19 
Plan (Oregon Department of Forestry 2008), habitat parameters that were 20 
sensitive to management activities and exhibited strong relationships between 21 
habitat condition and biological productivity were selected as DFC indicators.    22 

The ODF, ODFW, and the Services designed DFC as a range of attribute values 23 
to either represent: (1) the interquartile range (25th to 75th percentiles) of the 24 
distribution of sampled habitat data from ODFW AIP reference sites from the 25 
Oregon Coast Range, or (2) ranges of reference habitat conditions in the 26 
scientific literature.  The basis for delineating each DFC range is included in 27 
Appendix D of the Elliott State Forest Habitat Conservation Plan (Oregon 28 
Department of Forestry 2008).  DFC comparisons used in this EIS for a number 29 
of habitat attributes are provided for reference and for alternative comparison 30 
purposes only.  Desired future conditions are neither a regulatory nor a 31 
performance standard for the Elliott State Forest Habitat Conservation Plan.  32 

The effects of Alternative 1 (No-Action Alternative) were evaluated relative to 33 
the current condition described in Section 3.5, Fish and Their Habitat, and 34 
extended over a 50 year period, with consideration given to how current 35 
conditions compare to reference habitat conditions.  The effects of Alternative 2 36 
and Alternative 3 were evaluated in a relative comparison to the effects of 37 
Alternative 1 over time.  38 

4.5.2 Environmental Consequences 39 

As described in Section 3.5, Fish and Their Habitat, the streams and rivers within 40 
the study area provide habitat for 16 species of fish (Table 3.5-1).  Although only 41 
eight of these species considered species of interest (either special-status or of 42 
social and economic importance) and covered under one or more of the 43 
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alternatives, all species present in the study area that could be impacted by one or 1 
more of the alternatives are considered in this EIS.    2 

The action area contains 188 miles of known Type F streams (Table 4.5-2).  The 3 
majority (59 percent or 111 miles) of these streams are located within the Coos 4 
Watershed.  The remaining 77 miles are divided between the Umpqua (23 5 
percent or 43 miles) and Tenmile (18 percent or 34 miles) Watersheds.  The 6 
distribution of streams based on channel size and fish use characteristics in the 7 
three watersheds of the action area are included in Table 4.5-2 and illustrated in 8 
Figure 3.3-2.  The study area includes approximately 1,056 lineal miles of 9 
streams available to anadromous fish species, distributed as 412, 535, and 79 10 
miles in the Coos, Lower Umpqua and Tenmile Watersheds, respectively 11 
(Oregon Department of Fish and Wildlife 2005). 12 

Table 4.5-2 Stream Length (Miles) of Various Channel Sizes and Fish Uses in Action Area 13 
Watersheds 14 

 Channel Size Stream Miles 

 Small Medium Large Total 

Total Watershed Type F 
Type 

Np 
Type 

Ns 
Type 

F 
Type 

N 
Type 

F 
Type 

N 
Type 

F 
Type 

N 

Umpqua 15 91 62 13 9 15 0 43 162 205 

Tenmile 12 84 47 13 1 9 0 34 133 167 

Coos 38 173 113 31 2 42 0 111 287 398 

Forest wide 65 348 222 57 12 66 0 188 582 770 

Percent 8 45 29 7 2 9 0 24 76 100 
Source: Dent pers. comm. 2007, Oregon Department of Forestry 2008 
Type F = Fish-bearing stream 
Type N = Non-fish-bearing stream 
Type Np = Perennial non-fish-bearing stream 
Type NS = Seasonal non-fish-bearing stream 
Refer to Table 2-5 for the definition / characteristics of small, medium and large streams 

The following discussions of potential effects on fish and their habitat are 15 
grouped according to the habitat discussion in Section 3.5.3, Affected 16 
Environment of Aquatic Habitats in the Study Area.  The discussion focuses on 17 
each habitat metric with an assessment of the potential effects on fish species for 18 
each of the alternatives.  19 

4.5.2.1 Aquatic Ecosystem  20 

Watershed Conditions 21 

Disturbance History   22 
Aquatic habitats typically vary in quality and quantity across a natural range of 23 
conditions that result from weather and climate, hydrological and geological 24 
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processes, vegetation growth and succession, and large-scale natural disturbances 1 
such as wildfire, flood, windstorm, tectonic uplift, mass wasting events, and 2 
channel debris flows.  Similarly, human-caused disturbances like timber harvest, 3 
road construction, agriculture, and rural development, can also alter aquatic 4 
habitats.  As described in Section 3.5.3, Affected Environment of Aquatic 5 
Habitats in the Study Area, human-caused disturbances in the action area have 6 
resulted in watershed function that is currently at risk for aquatic species because 7 
of:  8 

 timber harvests and channel modifications (stream cleaning efforts),  9 

 road building and road-related failures at stream crossings and on unstable 10 
slopes, and 11 

 fish migration barriers at culverts (Table 3.5-8).   12 

The ODF currently manages the action area to reduce disturbances related to 13 
riparian timber harvest, channel modifications, road building, and road-related 14 
failures at stream crossings, and potential fish migration barriers at culverts.   15 

The following text summarizes the potential contributions of the alternatives to 16 
natural and human-caused disturbance events in the action area over the next 17 
50 years, and how such actions might influence habitat and fish species in both 18 
action area and study area streams.  19 

Alternative 1 – Current Management (No-Action) 20 
Natural Disturbance.  21 
Under Alternative 1, fires would continue to be suppressed in the action area.  22 
This effort would maintain the fire management approach that is currently in 23 
effect, and has been in effect the last century, and that has extended the time 24 
period between stand replacing fires.  This decreased frequency of stand-25 
replacing fires has likely decreased coarse and fine sediment runoff from upland 26 
slopes due to burns.  As such, fire suppression under Alternative 1 would 27 
continue to reduce sediment runoff attributable to fire over the next 50 years. 28 

Riparian management areas (RMA) of 100 feet along either side of perennial 29 
Type F and 50 feet along Type N streams would be subject to wind-throw 30 
disturbance along the upland edge of the buffer.  These dynamic events might 31 
increase short-term pulses of large wood to stream channels in the action area, 32 
compared to current conditions, over the next 50 years.  Conversely, increased 33 
wind throw under Alternative 1 could reduce the long-term recruitment potential 34 
for large trees on the edges of RMAs, and may increase solar radiation and water 35 
temperatures under certain situations, when compared to current conditions.  36 

Alternative 1 would not include provisions for leaving trees around debris flow- 37 
prone channels.  As such, the rate of landslides and debris flow travel distance 38 
under the Alternative 1 would remain consistent with current conditions (Section 39 
3.2, Soils and Slope Stability). 40 

Given the above considerations, it is likely that aquatic habitat conditions 41 
resulting from natural disturbance events, and resulting fish population indices, 42 
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generally would be maintained under Alternative 1, relative to current conditions.  1 
There may be minor reductions in long-term, large wood recruitment due to 2 
increased episodic wind-throw disturbance. 3 

Human-Caused Disturbance.   4 
Human-caused disturbances related to forest management and considered in this 5 
section include timber harvest and road construction.  A more detailed discussion 6 
of these effects is provided in subsequent subsections, including Riparian 7 
Function, Fish Passage, Water Quality, Hydrology, and Habitat Elements.  8 

As described in Section 3.5.3.1, Disturbance History, land use practices in recent 9 
years have allowed protection of a greater percentage of lands in the study area, 10 
which this EIS assumes have improved aquatic habitat conditions and resulted in 11 
the current condition considered for this analysis.  Alternative 1 would continue 12 
to manage human-caused disturbances to channels in the action area by 13 
maintaining a network of RMAs on the landscape, placing limits on the rate of 14 
timber harvest;, continuing ongoing efforts to repair or replace stream crossing 15 
culverts and disconnecting road drainage systems from the channel network, and 16 
ensuring all road practices meet the requirements of the Elliott State Forest 17 
Management Plan (Oregon Department of Forestry 1994), and the Forest Roads 18 
Manual (Oregon Department of Forestry 2000).  Although continued 19 
implementation of these measures under Alternative 1 should lead to an 20 
improvement to current habitat conditions, they would likely maintain the 21 
ongoing human influence disturbance regime that is functioning at risk to aquatic 22 
resources (Section 3.5.3.1, Disturbance History). 23 

Timber harvest and road construction would increase under Alternative 1 24 
compared to current conditions, which would increase human-caused 25 
disturbance.  The Elliott State Forest Harvest Scheduling Model (Oregon 26 
Department of Forestry 2006b) predicts the annual average harvest (clearcut and 27 
thinned) over 50 years would be 1,328 acres per year, or 1.4 percent of the action 28 
area, under Alternative 1 (Table 4.1-1).  This amount would be 515 acres greater 29 
than the current condition (i.e., the 10-year average from 1997 to 2006 used to 30 
represent the current condition, as described in Section 3.1, Forest Conditions).  31 
New roads would be constructed at an average rate of 1.45 miles per year (0.3 32 
percent of the current road network; this would be a 14 percent increase over 33 
current conditions, for a total increase of 72.6 miles forest-wide over the 50 year 34 
period (Table 4.2-1).  As noted above, a more detailed discussion of the effects of 35 
road construction and timber harvest on fish and their habitat is provided in 36 
subsequent sections below. 37 

Alternative 2 – Proposed Action 38 
Natural Disturbance.  39 
Similar to Alternative 1, fires would be suppressed under Alternative 2, 40 
extending the time between stand replacing fires.  It is unlikely management 41 
actions under Alternative 2 would alter the frequency of natural fires in the action 42 
area, or that they would change relative to Alternative 1. 43 

The RMAs of variable tree densities up to 160 feet wide along either side of 44 
Type F and Type N streams would also be subject to wind throw disturbance.  45 
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Thinning in the inner and outer RMAs zones under Alternative 2 might expose 1 
trees that are not wind-firm to high velocity winds.  However, the feathering 2 
approach of successive RMA zones under Alternative 2, rather than the abrupt 3 
vegetation edge prescribed under Alternative 1, would likely protect the inner, 4 
no-harvest streambank zone, and would result in less windthrow compared to 5 
Alternative 1 in that zone.  The trees most vulnerable to windthrow in the RMAs 6 
would be located farthest from the stream channel under Alternative 2, where 7 
they would be less likely to contribute wood to stream channels (Liquori 2004).  8 
Given the tree retention on Type N streams would be compressed from 25 to100 9 
feet into a 25- to 50-foot zone, there would likely be little or no difference in 10 
windthrow potential on Type N streams under Alternative 2 compared to 11 
Alternative 1.   12 

Alternative 2 would include provisions for leaving some trees around debris flow 13 
track reaches.  This measure would provide a source of large wood to the stream 14 
network, and in situations where debris flows occur, would generally decrease 15 
debris flow travel distance and the length of stream scoured relative to 16 
Alternative 1.  Since stream habitat complexity related to large wood and other 17 
structural elements in stream channels has been identified as limiting factors for 18 
summer and winter rearing life history stages of anadromous fish species, a 19 
small, beneficial habitat influence might have a correspondingly small, but direct 20 
improvement on survival of juvenile fish and the overall productivity of the 21 
populations.  Given the above, it is likely that aquatic habitat conditions resulting 22 
from natural disturbances would be maintained or slightly improved compared to 23 
Alternative 1.   24 

Human-Caused Disturbance.   25 
A more detailed discussion of the effects of human-caused disturbance, including 26 
those associated with roads and timber harvest, on fish and their habitat is 27 
provided in subsequent subsections, including Riparian Function, Fish Passage, 28 
Water Quality, Hydrology, and Habitat Elements.  In summary, Alternative 2 29 
would manage potential human-caused disturbance to stream channels in the 30 
action area through establishment of a network of RMAs, placing limits on the 31 
rate of timber harvest, continuing ongoing efforts to repair or replace stream 32 
crossing culverts and disconnect road drainage systems from the channel 33 
network, and by ensuring all road practices meet the requirements of the Elliott 34 
State Forest Habitat Conservation Plan (Oregon Department of Forestry 2008) 35 
and the Forest Roads Manual.  Similar to Alternative 1, Alternative 2 would seek 36 
to reduce the effects of human-caused disturbance by limiting disturbances on 37 
unstable slopes and in RMAs.  However, Alternative 2 would provide leave trees 38 
around debris flow prone channels that are not available under Alternative 1, 39 
which could add large wood to streams and further limit the distribution of 40 
sediment to downstream habitats.   41 

Increased timber harvest and road construction under Alternative 2 would 42 
increase human-caused disturbance, compared to Alternative 1.  The Elliott State 43 
Forest Harvest Scheduling Model (Oregon Department of Forestry 2006d) 44 
predicts the annual average harvest (clearcut and thinned) over 50 years would be 45 
1,802 acres per year, or 1.9 percent of the action area, for an increase of 474 46 
acres compared to Alternative 1 (Table 4.5-1).  The majority of this increase 47 
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would be related to the amount of lands thinned under Alternative 2, which 1 
would be substantially more than under Alternative 1.  New roads would be 2 
constructed at a rate of 2.1 miles per year, for an increase of 103.9 miles (5 3 
percent) forest-wide over the next 50 years, compared to Alternative 1 (Table 4 
4.2-1).  As noted above, a more detailed discussion of the effects of road 5 
construction and timber harvest on fish and their habitat is provided in 6 
subsequent sections below. 7 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 8 
Natural Disturbance.  9 
Similar to Alternative 1, fires would be suppressed under Alternative 3, 10 
extending the time between stand replacing fires.  The RMAs with no-harvest 11 
buffers up to 160 feet wide along either side of Type F streams would protect 12 
core areas from wind throw, and would limit windthrow similar to Alternative 1 13 
(Liquori 2004).  Windthrow that might occur along the upland edges of RMAs 14 
under Alternative 3 would not be likely to deliver large wood to stream channels 15 
up to 160 feet away.  The trees most vulnerable to windthrow would be farthest 16 
from the channels and less likely to contribute wood to channels compared to 17 
Alternative 1.   18 

Alternative 3 would also include provisions for leaving 100-foot no-harvest 19 
zones along Type N streams, including channels defined as debris-flow track 20 
reaches.  These buffers would provide a source of large wood to the stream 21 
network when debris flows occur, and would generally decrease debris flow 22 
travel distance and the length of stream scoured relative to Alternative 1.  Since 23 
the volume of large wood and the number of key pieces of large wood are 24 
limiting factors for fish population productivity, a small, beneficial habitat 25 
influence might have a correspondingly small, but direct improvement on 26 
survival of juvenile fish and the overall productivity of anadromous fish 27 
populations.  Given the above, it is likely that aquatic habitat conditions resulting 28 
from natural disturbances would be maintained or slightly improved compared to 29 
Alternative 1.   30 

Human-Caused Disturbance.   31 
A more detailed discussion of the effects of human-caused disturbance, including 32 
those associated with roads and timber harvest is provided in subsequent 33 
subsections, including Riparian Function, Fish Passage, Water Quality, 34 
Hydrology, and Habitat Elements. 35 

In summary, Alternative 3 would manage potential human-caused disturbance to 36 
stream channels in the action area through establishment of a network of RMAs, 37 
placing limits on the rate of timber harvest, continuing ongoing efforts to repair 38 
or replace stream crossing culverts and disconnect road drainage systems from 39 
the channel network, and by ensuring all road practices meet the requirements of 40 
the Forest Roads Manual.  Similar to Alternative 1, Alternative 3 would seek to 41 
reduce the effects of human-caused disturbance by limiting disturbances on 42 
unstable slopes and in RMAs.  Alternative 3 would decrease windthrow 43 
disturbances to RMAs, and result in more leave trees in and around debris flow-44 
prone channels compared to Alternative 1, thereby reducing the debris flow 45 
travel distance, reducing the length of stream scoured, and offering a greater 46 
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source of in-channel wood recruitment.  In addition, management practices 1 
proposed under Alternative 3 would leave more trees between 100 and 160 feet 2 
along Type F streams compared to Alternative 1.   3 

Timber harvest and road construction in the upland regions of the action area 4 
under Alternative 3 would result in human-caused disturbance.  The Elliott State 5 
Forest Harvest Scheduling Model (Oregon Department of Forestry 2006e) 6 
predict the annual average harvest (clearcut and thinned) over 50 years would be 7 
1,237 acres per year, or 1.3 percent of the action area, a decrease of 91 acres (7 8 
percent) compared to Alternative 1 (Table 4.1-1).  This decrease is attributable to 9 
a decrease in the amount of lands thinned compared to Alternative 1.  10 
Conversely, acres of clearcut harvest and harvest volume removed from the 11 
action area would increase 10 and 20 percent, respectively, under Alternative 3, 12 
compared to Alternative 1.  A decrease in forest cover and soil disturbances in 13 
upland areas, however, would be offset by the potential benefits to aquatic 14 
habitats and species that would result from a greater amount of wood left closer 15 
to the stream network under Alternative 3 compared to Alternative 1. 16 

New roads would be constructed at an average rate of 1.75 miles per year, for an 17 
increase of 87.1 miles (2 percent) forest-wide over the next 50 years, compared 18 
to Alternative 1 (Table 4.2-1).  Although an increase in new road construction 19 
would occur under Alternative 3, the increased rate of construction would be 20 
small, and not great enough to measurably change productivity of fish 21 
populations relative to Alternative 1.  A more detailed discussion of the effects of 22 
road construction and timber harvest on fish and their habitat is provided in 23 
subsequent sections below. 24 

Road Density and Location 25 
The location and density of roads can affect watershed conditions by: (1) 26 
constricting stream channels, (2) increasing surface erosion rates, (3) delivering 27 
fine sediments to stream networks, and (4) reducing wood recruitment, canopy 28 
cover, and infiltration rates in riparian zones.  Road mileage, density and location 29 
are important considerations in evaluating these potential effects, but the 30 
frequency of roads connected to the channel network with the ability to directly 31 
deliver fine sediment to streams is likely the primary factor related to aquatic 32 
habitat quality (refer to Section 3.2, Soils). 33 

As described in Section 3.2.2.6, Road System in the Action Area, there are 34 
currently about 536 miles of roads in the action area.  There are between 23.3 and 35 
49.4 miles of road in the action area that are within 100 feet of a stream 36 
(Biosystems et al. 2003).  Additionally, there are between 8 and 20 miles of 37 
roadside ditches that convey road runoff to streams, of which between one-38 
quarter and one-half are associated with roads that run within 100 feet of a stream 39 
(Biosystems et al. 2003).  Adding together roads near streams and roads and 40 
ditches draining to streams provides an estimate of between 27.3 and 64.4 miles 41 
of roads/ditches likely draining to streams for the entire action area.  This 42 
corresponds to a drainage network extension of 0.19 to 0.44 miles per square 43 
mile.  The total stream density in the action area is about 4.92 miles per square 44 
mile, so the road network currently extends the stream network by about 3.9 to 45 
8.9 percent.   46 
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Alternative 1 – Current Management (No-Action) 1 
Under Alternative 1, the total mileage of roads in the action area would increase, 2 
on average, approximately 1.45 miles (less than 0.3 percent of the current road 3 
network) per year or about 73 miles (14 percent) in 50 years (Table 4.2-1).  New 4 
mileage of roads within 100 feet of and parallel to perennial streams would not 5 
be constructed, if possible under Alternative 1, but the mileage of roads on steep 6 
slopes (greater than 60 percent side slope) would increase by 4 miles in 50 years 7 
(Table 4.2-1).  A forecast of the number of future stream crossings that new roads 8 
would generate under Alternative 1 is not feasible.  Nevertheless, additional 9 
roads would equate to a likely increase in culverts and a corollary increase in 10 
sediment and water yield to streams based on hydrologic connectivity of drainage 11 
ditches (Section 4.2.2.1, Increases in Landslide Frequency, Rates of Runoff, and 12 
Sediment Yield Resulting from New Road Construction).  13 

Roads on the landscape would have inherent channel and habitat effects.  The 14 
addition of new roads on steep slopes could directly affect Type N, seasonal, 15 
headwater streams and could have indirect effects on other downstream water 16 
types.  The increase in road mileage in the action area under Alternative 1 would 17 
increase the potential for roads to yield sediment to streams (Section 4.2.2.1, 18 
Soils and Slope Stability; Consequences Common to All Alternatives).  19 
However, the 4-mile increase of roads constructed on steep slopes under 20 
Alternative 1 would occur primarily along seasonal headwater streams, rather 21 
than in perennial Type N or Type F streams.  Some of these roads would cross 22 
streams, but due to their drainage design and topographic position high in the 23 
watershed, only a small percentage of these new roads would be hydrologically 24 
connected to streams.  Mobile sediment size fractions would be transported to 25 
Type F streams over time.  The increase in frequency of landslides induced by 26 
new road construction on steep slopes, however, would probably not result in 27 
more than 10 percent of all landslides originating from the road system (Section 28 
4.2.2.2, Alternative 1 - Current Management (No-Action); Increases in Landslide 29 
Frequency, Sediment Yield, and Stream Sedimentation from Clearcutting).  As 30 
such, any increase in road-induced landslides, relative to all landslides currently 31 
expected to occur, would be minor under Alternative 1 compared to current 32 
conditions.   33 

The actual sediment yield and delivery to the stream network from new roads 34 
would be small, since all roads would be constructed using the best management 35 
practices within the Elliott State Forest Management Plan (Oregon Department 36 
of Forestry 1994) and the Forest Roads Manual (Oregon Department of Forestry 37 
2000).  No new road construction would be allowed within 100 feet of perennial 38 
stream channels or other sensitive sites, where possible, and construction and 39 
erosion control practices, such as installing drainage relief culverts and cross 40 
drains, surfacing roads, and mulching soils to prevent delivery of ditch water to 41 
streams and reduce sediment yield, would be implemented. 42 

The increase in mileage of roads built under Alternative 1 over the next 50 years 43 
would result in localized, small-magnitude increases in rates of runoff and 44 
sediment delivery.  These impacts would likely be detectable at the stream reach 45 
or site spatial scale when a new road crosses a stream, downstream to where the 46 
stream joins a larger tributary.  At the watershed spatial scale, affects of the 47 
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highest likely increase in the rate and density of road construction under 1 
Alternative 2 would not be detectable.  The maximum construction rate of new 2 
roads over 50 years would be forecast to occur in the Coos Watershed under 3 
Alternative 1, at 1.0 mile per year.  If the maximum projected annual 4 
construction activity occurred in the smallest management basin in the Coos 5 
Watershed (Basin 10, 10.2 square miles) the annual increase would be 519 lineal 6 
feet [less than 0.1 mile] of new road per square mile.  7 

At the study area spatial scale, in-channel effects of increased sediment or water 8 
yield runoff as a result of constructing an average of 1.45 miles of new road 9 
across 145 square miles of the action area per year (55 feet of new road per 10 
square mile) would be negligible.  Although new roads would add additional risk 11 
of increasing sediment and water yield to streams compared to current 12 
conditions, the risk would be managed with road location on the landscape, and 13 
science-based construction techniques.  With an overall small differential in 14 
annual construction levels, the potential effects of road construction on fish 15 
populations under Alternative 1 would not be substantially different than those 16 
caused by current conditions at spatial scales larger than a stream reach.  17 

Alternative 2 – Proposed Action 18 
Under Alternative 2, the total road miles in the action area would be 104 miles in 19 
50 years, representing an increase of 31 miles (5 percent), or an average of 20 
approximately 0.6 miles per year, greater than Alternative 1 (Table 4.2-1).  21 
Although the total mileage of roads within 100 feet of and parallel to perennial 22 
streams would not increase, where possible, the mileage of road on steep slopes 23 
would increase 6 miles by Year 50, an increase of less than 2 miles (2 percent of 24 
the road network on steep slopes) relative to Alternative 1.  A forecast of the 25 
number of future stream crossings that new roads would generate under 26 
Alternative 2 is not available.  Nevertheless, additional roads would equate to a 27 
likely increase in culverts and a corollary increase in sediment and water yield to 28 
streams based on hydrologic connectivity of drainage ditches (Section 4.2.2.1, 29 
Increases in Landslide Frequency, Rates of Runoff, and Sediment Yield 30 
Resulting from New Road Construction).  31 

Roads on the landscape would have inherent channel and habitat effects.  The 32 
increase in road mileage in the action area under Alternative 2 would increase the 33 
potential for roads to yield sediment to streams (Section 4.2.2.1) with a potential 34 
to degrade fish spawning and rearing habitat.  Similar to Alternative 1, however, 35 
the 2 miles increase of roads constructed on steep slopes under Alternative 2 36 
would occur primarily along seasonal headwater streams, rather than in perennial 37 
Type N or Type F streams.  Some of these roads would cross streams, but due to 38 
their drainage design and topographic position high in the watershed, only a 39 
small percentage of these new roads would be hydrologically connected to 40 
streams.  Mobile sediment size fractions would be transported to Type F streams 41 
over time.  The increase in frequency of landslides induced by the short extent of 42 
new road construction on steep slopes would likely not result in more than 10 43 
percent of all landslides originating from the road system.  The increase in road-44 
induced landslides, relative to Alternative 1, would be minor under Alternative 2 45 
(Section 4.2.2.1).   46 
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The actual sediment yield and delivery to the stream network from new roads 1 
would be small since all roads would be constructed in accordance using the best 2 
management practices within the Elliott State Forest Habitat Conservation Plan 3 
(Oregon Department of Forestry 2008) and the Forest Roads Manual  (Oregon 4 
Department of Forestry 2000).  Similar to Alternative 1, no new road 5 
construction would be allowed within 100 feet of perennial stream channels or 6 
other sensitive sites, where possible, and construction and erosion control 7 
practices, such as installing drainage relief culverts and cross drains, surfacing 8 
roads, and mulching soils to prevent delivery of ditch water to streams and 9 
reduce sediment yield, would be implemented. 10 

The small increase in mileage of roads built over the next 50 years under 11 
Alternative 2 compared to Alternative 1 would result in localized, small-12 
magnitude increases in rates of runoff and sediment delivery.  These impacts 13 
would likely be detectable at a stream reach or site spatial scale when a new road 14 
crosses a stream, downstream to the where the stream joins a larger tributary.  At 15 
the watershed spatial scale, affects of the highest likely increase in the rate and 16 
density of road construction under Alternative 2 would not be detectable.  The 17 
maximum increase in the construction rate and density of new roads over 50 18 
years compared to Alternative 1 would be forecast to occur in the Umpqua 19 
Watershed under Alternative 2, at 0.3 additional miles per year.  If the maximum 20 
projected increase in the annual construction activity occurred in the smallest 21 
management basin in the Umpqua Watershed (Basin 13, 6.46 square miles) the 22 
annual increase would be 245 lineal feet [0.05 mile] of new road per square mile.   23 

At the study area scale, in-channel effects of increased sediment or water yield 24 
runoff as a result of constructing an average of 0.6 miles of additional road across 25 
145 square miles of the action area per year relative to Alternative 1 (23 feet of 26 
new road per square mile) would be negligible.  Although new roads would add 27 
additional risk of  increasing sediment and water yield to streams compared to 28 
Alternative 1, the risk would be managed by selection of  road location on the 29 
landscape, and by using science-based construction techniques,  With an overall 30 
small annual differential in annual construction levels the potential increased 31 
effects of road construction on fish populations under Alternative 2 would not be 32 
substantially different than Alternative 1 at spatial scales larger than a stream 33 
reach.   34 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 35 
Under Alternative 3, the total mileage of roads in the action area would increase 36 
by 87 miles over the next 50 years, which would be 15 miles (2 percent), or an 37 
average of approximately 0.3 miles per year, greater than Alternative 1.  38 
Although no new road construction would occur within 100 feet of or parallel to 39 
perennial streams, where possible, the total miles of roads on steep slopes would 40 
increase by less than 1 mile over the next 50 years compared to Alternative 1.  A 41 
forecast of the number of future stream crossings that new roads would generate 42 
under Alternative 3 is not available.  Nevertheless, additional roads would equate 43 
to a likely increase in culverts and a corollary increase in sediment and water 44 
yield to streams based on hydrologic connectivity of drainage ditches (Section 45 
4.2.2.1, Increases in Landslide Frequency, Rates of Runoff, and Sediment Yield 46 
Resulting from New Road Construction). 47 
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Roads on the landscape would have inherent channel and habitat effects.  The 1 
increase in road mileage in the action area under Alternative 3 would increase the 2 
potential for roads to yield sediment to streams (Section 4.2.2.1) with a potential 3 
to degrade fish spawning and rearing habitat.  Similar to Alternative 1, however, 4 
the increase in road mileage on steep slopes under Alternative 3 would occur 5 
primarily in seasonal headwater streams, rather than in perennial Type N or Type 6 
F streams.  Some of these roads would cross streams, but due to their drainage 7 
design and topographic position high in the watershed, only a small percentage of 8 
these new roads would be hydrologically connected to streams.  Mobile sediment 9 
size fractions would be transported to Type F streams over time.  The increase in 10 
frequency of landslides induced by the short extent of new road construction on 11 
steep slopes (1 percent more Alternative 1) would probably not result in more 12 
than 10 percent of all landslides originating from the road system.  The increase 13 
in road-induced landslides, relative to Alternative 1, would be minor under 14 
Alternative 3 (Section 4.2.2.1).   15 

The actual sediment yield and delivery to the stream network from new roads 16 
would be small since all roads would be constructed in accordance with the 17 
Forest Roads Manual (Oregon Department of Forestry 2000).  Similar to 18 
Alternative 1, no new road construction would be allowed within 100 feet of 19 
perennial stream channels or other sensitive sites, where possible, and 20 
construction and erosion control practices, such as installing drainage relief 21 
culverts and cross drains, surfacing roads, and mulching soils to prevent delivery 22 
of ditch water to streams and reduce sediment yield, would be implemented. 23 

The small increase in mileage of roads built over the next 50 years under 24 
Alternative 3 compared to Alternative 1 would result in localized, small 25 
magnitude increases in rates of runoff and sediment delivery.  This impact would 26 
likely be detectable at a stream reach or site level spatial scale when a new road 27 
crosses a stream, downstream to the point where the stream joins a larger 28 
tributary.  At the watershed spatial scale, affects of the highest likely increase in 29 
the rate and density of road construction under Alternative 3 would not be 30 
detectable.  The maximum increase in the construction rate and density of new 31 
roads over 50 years compared to Alternative 1 would be forecast to occur in the 32 
Tenmile Watershed under Alternative 3, at 0.3 additional miles per year.  If the 33 
maximum projected increase in the annual construction activity occurred in the 34 
smallest management basin in the Tenmile Watershed (Basin 7, 9.88 square 35 
miles), the annual increase would be 160 lineal feet [0.03 mile] of new road per 36 
square mile.   37 

At the study area scale, in-channel effects of increased sediment or water yield 38 
runoff as a result of constructing an average of 0.3 miles of additional road across 39 
145 square miles of the action area per year relative to Alternative 1 (11 feet of 40 
new road per square mile) would be negligible.  Although new roads would add 41 
additional risk to increasing sediment and water to streams compared to 42 
Alternative 1, the risk would be managed by selection of road location on the 43 
landscape, and by using science-based construction techniques.  With an overall 44 
small annual differential in annual construction levels the potential increased 45 
effects of road construction on fish populations under Alternative 3 would not be 46 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Fish and Their Habitat

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.5-17 

August 2008

 

substantially different than Alternative 1 at spatial scales greater than a stream 1 
reach.  2 

Riparian Management Areas  3 
As described in Section 3.5.3.2, Riparian Functions and Current Riparian 4 
Condition, streamside vegetation in the action area is currently composed of a 5 
patchy array of conifer, mixed conifer-hardwood, and hardwood-dominant 6 
vegetation classes, reflecting the history of harvesting, road building, debris 7 
flows, and natural disturbances in the action area (Biosystems et al. 2003).  The 8 
age-class distribution of conifer riparian stands is equally patchy throughout the 9 
action area.  Current riparian stand structures also govern the large wood 10 
recruitment potential, as described in Section 3.5.3.2. 11 

The RMAs for the alternatives are designed to protect streams by filtering 12 
sediment, and by providing terrestrial food sources, cover, shade, and large wood 13 
to streams.  All of these functions vary with riparian forest structure.  Riparian 14 
areas can be classified in the same structural categories used to define upland 15 
forests (early, intermediate, and advanced forest structure).  While riparian forest 16 
conditions may differ from upland stands, the structural type descriptions are 17 
applicable to desirable riparian stand conditions regarding development of 18 
species diversity, canopy layers, snags, and downed wood (Section 3.1.2.1, 19 
Forest Condition).  Of the three structural types, advanced structure provides the 20 
greatest diversity.  21 

The DFC indicators for riparian stand structure used in this evaluation are 22 
expressed in terms of an expected percent of riparian areas within early, 23 
intermediate, or advanced stand structure at a watershed scale (Appendix D of 24 
the Elliott State Forest Habitat Conservation Plan [Oregon Department of 25 
Forestry 2008]).  Riparian-structural-diversity DFCs were based on research in 26 
Oregon Coast Range forests under natural disturbance regimes (Teensma et al. 27 
1991, Minore and Weatherly 1994, Benda and Dunne 1997, Pabst and Spies 28 
1999, Wimberly et al. 2000, Pabst and Spies 2001, and R2 Resource Consultants 29 
2005) and were established as follows: 30 

• Early Structure: 5 to 15 percent  31 
• Intermediate Structure: 15 to 45 percent 32 
• Advanced Structure: 45 to 70 percent 33 

Large wood recruitment potential, stand conditions and other indicators for 34 
conifer and deciduous-dominated stands in RMA are discussed later in the 35 
subsection Riparian Functions.  Riparian forest structural diversity is discussed 36 
below. 37 

Forest structure categories were assessed over time for their potential to generate 38 
standing wood available for recruitment to channels (Table 2-5 provides a 39 
definition of stand structure types).  Of the three structural types, advanced 40 
structure forest would provide the greatest diversity and the most potential for 41 
wood recruitment to large streams.  Intermediate structure could offer functional-42 
sized pieces of large wood for small and medium streams.  Advanced structure 43 
was broken into three categories (Advanced Structure 1, Advanced Structure 2, 44 
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and Advanced Structure 3) to represent varying stages of mature stand structure 1 
development over time.  The structural definitions used in the Elliott State Forest 2 
Habitat Conservation Plan (Oregon Department of Forestry 2008) are as follows: 3 

 Advanced Structure 1.  Stands that meet the following definition: 4 

 Twenty or more trees per acre of 18 inches or larger diameter-at-breast 5 
height (dbh) and 100 feet or more in height, of which at least 10 6 
overstory trees per acre of at least 24 inches dbh.  The quadratic mean 7 
diameter must be 15 inches or more. 8 

 Understory trees that average 30 feet in height. 9 

 Stands with a basal area being at least 150 square feet per acre, and no 10 
more than 325 square feet per acre.    11 

 Advanced Structure 2.  Stands that meet the above advanced structure 12 
definition, but that contain more than 8 trees per acre greater than 32 inches 13 
dbh. 14 

 Advanced Structure 3.  Stands that meet the above advanced structure 15 
definition, but that contain more than 8 trees per acre greater than 32 inches 16 
dbh, including 4 trees per acre that are greater than 38 inches dbh. 17 

Per Beechie and Sibley (1997), an 18-inch log greater than 40 feet in length 18 
would function to form pools in a large stream with an active channel width of 50 19 
feet.  Thus, wood provided from advanced structure stands would function 20 
properly in large channel types (greater than 50 feet active channel width) in the 21 
action area.  In-channel delivery of large wood generated from Advanced 22 
Structure 2 and Advanced Structure 3 riparian stands subsequently would 23 
become more important in very large channel types.   24 

Alternative 1 – Current Management (No-Action) 25 
Under Alternative 1, a no-harvest buffer would extend a slope distance of 100 26 
feet upland from the channel of all perennial Type F streams, and 50 feet upland 27 
from the channel of all perennial Type N streams, as measured from the edge of 28 
the active channel.  Seasonal Type N streams and unclassified channels would 29 
have no riparian management protection under Alternative 1.  The ODF channel 30 
network data indicate that a total of 222 miles of seasonal Type N streams are 31 
present in the action area (Table 3.5-5).   32 

Using the above noted buffer widths, the riparian acreage associated with 33 
buffered streams under Alternative 1 (i.e., Type F and Type N perennial streams) 34 
would be about 8,257 acres (Table 4.5-3).  This acreage would represent about 38 35 
percent of the total acreage (21,575 acres) in RMA using the standard evaluation 36 
width (160-feet on Type F streams and large and medium Type N streams and 37 
100-feet on small Type N streams) (see Section 4.5.1.2, Approach and 38 
Methodology – Fish Habitat).  The current riparian stand structure and likely 39 
structure at 50 years within the standard evaluation width for all stream channels 40 
in the drainage network are also shown in Table 4.5-3.  As illustrated in that 41 
table, little variation would exist in the trends over time of the likely future 42 
riparian stand structure between management basins and within the Umpqua, 43 
Tenmile and Coos Watersheds under Alternative 1 (Table 4.5-3). 44 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Fish and Their Habitat

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.5-19 

August 2008

 

Stand Structure Diversity. 1 
Per the ODF forest modeling effort, current and future early structure stand 2 
frequencies in riparian areas along all stream channels by management basin, 3 
watershed, and the entire action area are presented in Table 4.5-4.  Also shown in 4 
the table is the number of incremental 5-year periods where stand conditions 5 
would reflect more than 15 percent early structure forest in RMAs.  6 
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Table 4.5-3 Riparian Management Area Acres and Vegetation Stand Structure along All Stream Channels in Action Area under 1 
Alternative 1 2 

 

  Stand Structure (Percent of Total Acreage) 1 

Acres in Riparian Management Areas2 
 (Alternative 1) 

 
Early Intermediate Advanced 

 
No Harvest 

Zone 

Partial 
Harvest 

Zone  
(Inner) 

Partial 
Harvest 

Zone  
(Outer) 

Total 
Alternative 

1  
(Acres)3 

Standard 
Evaluation 

Width3 
(2007) (2057) (2007) (2057) (2007) (2057) 

Umpqua 
Watershed 2,081 0 0 2,081 5,726 2 9 56 25 42 66 

Tenmile 
Watershed 1,710 0 0 1,710 4,533 4 10 44 22 52 69 

Coos 
Watershed 4,466 0 0 4,466 11,316 11 16 55 36 34 48 

Elliott State 
Forest 8,257 0 0 8,257 21,575 7 13 53 29 40 58 

Sources:  
1 Stand structure based on data from the Elliott State Forest Harvest Scheduling Model (Oregon Department of Forestry 2006b) as applied to the standard evaluation width for 
riparian prescriptions along all stream types (see Section 4.5.1.2). 
2 Acres based on ODF Coos District GIS Stream Layer (Oregon Department of Forestry 2008, Dent pers. comm. 2007). 
 3 Acreage based on a standard evaluation width of 160 feet on Type F and large and medium perennial Type N streams and 100 feet on small perennial and seasonal Type N 
streams. 

 3 
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Table 4.5-4 Percentage of Early Structure Forest in Riparian Management Areas along Stream 1 
Channels in the Action Area over Time under All Alternatives 2 

Basin 

RMA 
Acres 

Standard 
Width 

Current 
Percent 
Early 

Structure 
Forest  

(Year 0) 

Percent Early Structure Forest 
in Year 50 

Number of 5-Year Periods 
with More than 15 Percent 

Early Structure Forest 

Alt. 1 Alt. 2 Alt. 3 Alt. 1 Alt. 2 Alt. 3 

Umpqua Watershed 

1 924 < 1  14 14 0 2 0 0 

2 1,273 5 9 14 0 0 2 0 

3 1,579 < 1  7 0 0 0 0 0 

4 1,292 2 6 14 0 0 0 0 

13 658 4 13 10 0 8 0 0 

Total 5,726 2 9 10 0 0 0 0 

Tenmile Watershed 

5 1,716 3 11 11 0 0 0 0 

6 1,466 4 6 8 0 0 0 0 

7 1.351 5 13 11 0 0 0 0 

Total 4,533 4 10 10 0 0 0 0 

Coos Watershed 

8 1,715 7 17 11 0 4 0 0 

9 2,206 10 15 13 0 7 0 0 

10 1,651 10 14 12 0 8 3 0 

11 2,672 10 8 13 0 0 0 0 

12 3,072 16 26 14 0 5 0 0 

Total 11,316 11 16 13 0 4 0 0 

Forest 21,575 7 13 11 0 0 0 0 

Source:  Stand structure based on data from the Elliott State Forest Harvest Scheduling Model (Oregon Department of 
Forestry 2006b, 2006d, and 2006e) as applied to the standard evaluation width for riparian prescriptions (see Section 4.5.1.2). 
RMA = Riparian management area 
< = Less Than 

 3 
All of the watersheds, and the action area as a whole, currently meet the DFC 4 
target of less than 15 percent early structure forest in riparian areas, and would 5 
continue to reflect low percentages of this condition after 50 years under 6 
Alternative 1 (Table 4.5-4).  However on a smaller scale, six individual 7 
management basins (Basins 1 and 13 in the Umpqua Watershed and Basins 8, 9, 8 
10, and 12 in the Coos Watershed) would exceed the 15 percent early structure 9 
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forest target within the standard evaluation width riparian buffers at some point 1 
over the next 50 years (Table 4.5-4).  Basins 9, 10 and 13 would have more 5-2 
year time periods that exceed the DFC target range for early stand forest structure 3 
than periods that fall within the target range.  Basins 8 and 12 would consist of 4 
more than 15 percent early structure forest at the end of 50 years.   5 

Although most exceedances would be found along Type N streams under 6 
Alternative 1, Basin 13 would support high levels of early structure forest in 7 
riparian areas along Type F streams at various points over the next 50 years.  8 
Under Alternative 1, Basin 13 would likely lag development of desirable fish 9 
habitat conditions related to in-channel large wood loading compared to other 10 
management basins. 11 

Current and future advanced structure stand frequencies in riparian areas under 12 
Alternative 1 along: (1) Type F streams, and (2) all stream channels in the 13 
drainage network, considered together, are presented in Tables 4.5-5 and 4.5-6, 14 
respectively.  Also shown in those tables is the number of incremental 5-year 15 
periods where stand conditions support less than 45 percent advanced structure 16 
forest in the RMA.  A summary of the percentage of advance structure forest in 17 
each of the three watersheds and the action area over subsequent 10-year periods 18 
is depicted with respect to the DFC range in Table 4.5-7. 19 

Advanced structure stand conditions in riparian areas along Type F streams 20 
currently fall within the DFC target range of 45 to 70 percent for all watersheds 21 
and the action area (Table 4.5-5).  On a smaller scale, four individual 22 
management basins (Basins 4 and 13 in the Umpqua Watershed and Basins 8 and 23 
10 in the Coos Watershed) do not currently have sufficient maturity to meet the 24 
advanced structure forest target within the standard evaluation width riparian 25 
buffer along Type F streams.  Type N streams have received less riparian 26 
protection over the last 40 years relative to Type F streams.  As a consequence, 27 
when the frequency of advanced forest structure is evaluated across all stream 28 
categories in the drainage network, current riparian stand conditions only fall 29 
within the advanced structure DFC range in management basins in the Tenmile 30 
Watershed and in Basins 2 and 11 in the Umpqua and Coos Watersheds, 31 
respectively.   32 

All watersheds and the action area as a whole would support advanced forest 33 
structure in RMAs within the DFC target range under Alternative 1 after 50 34 
years, as reflected in Table 4.5-3, and Tables 4.5-5 through 4.5-7.  Riparian 35 
management prescriptions under Alternative 1 would allow increases in the 36 
frequency of advanced forest structure over time along Type F streams and 37 
perennial Type N streams, maintaining or exceeding DFC in all watersheds and 38 
management basins during the next 50 years (Table 4.5-5).  However, a lack of 39 
maturity in riparian zones along Type N streams in Basins 10 and 12 in the Coos 40 
Watershed would preclude achieving stand conditions consistent with the overall 41 
DFC target ranges for the drainage network in these management basins within 42 
the next 50 years (Table 4.5-6). 43 
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Table 4.5-5 Percentage of Advanced Structure Forest in Riparian Management Areas along 1 
Type F Streams in the Action Area over Time under All Alternatives 2 

Basin 

RMA 
Acres 

Standard 
Width 

Current 
Percent  

Advanced 
Structure 

Forest  
(Year 0) 

Percent  
Advanced Structure Forest 

in Year 50 

Number of 5-Year Periods 
with Less than  

45 Percent 
Advanced Structure Forest 

Alt. 1 Alt. 2 Alt. 3 Alt. 1 Alt. 2 Alt. 3 

Umpqua Watershed 

1 924 62  88 85 94 0 0 0 

2 1,273 60 63 53 69 0 0 0 

3 1,579 62 81 84 84 0 0 0 

4 1,292 33 55 56 57 6 5 6 

13 658 34 65 80 97 3 2 1 

Total 5,726 52 74 74 81 0 0 0 

Tenmile Watershed 

5 1,716 69 78 70 87 0 0 0 

6 1,466 62 89 83 95 0 0 0 

7 1.351 49 68 70 80 0 0 0 

Total 4,533 61 78 74 87 0 0 0 

Coos Watershed 

8 1,715 40 88 80 97 1 1 1 

9 2,206 45 70 73 82 0 0 0 

10 1,651 11 58 66 82 6 5 3 

11 2,672 55 77 75 88 0 0 0 

12 3,072 49 63 69 81 0 0 0 

Total 11,316 45 70 72 85 0 0 0 

Forest 21,575 50 73 73 84 0 0 0 

Source:  Stand structure based on data from the Elliott State Forest Harvest Scheduling Model (Oregon Department of 
Forestry 2006b, 2006d, and 2006e) as applied to the standard evaluation width for riparian prescriptions (see Section 4.5.1.2). 

 3 
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Table 4.5-6 Percentage of Advanced Structure Forest in Riparian Management Areas along All 1 
Stream Channels in the Action Area over Time under All Alternatives 2 

Basin 

RMA 
Acres 

Standard 
Width 

Current 
Percent  

Advanced 
Structure 
Forest in  
Year 0 

Percent  
Advanced Structure Forest 

in Year 50 

Number of 5-Year Periods 
with Less than  

45 Percent 
Advanced Structure Forest 

Alt. 1 Alt. 2 Alt. 3 Alt. 1 Alt. 2 Alt. 3 

Umpqua Watershed 

1 924 35 70 61 74 6 5 5 

2 1,273 59 70 47 78 0 0 0 

3 1,579 44 73 80 80 1 1 1 

4 1,292 30 59 60 71 7 5 5 

13 658 35 45 61 84 9 3 3 

Total 5,726 42 66 63 77 -- -- -- 

Tenmile Watershed 

5 1,716 50 64 54 76 0 0 0 

6 1,466 57 78 69 88 0 0 0 

7 1.351 50 64 66 82 0 0 0 

Total 4,533 52 69 63 82 0 0 0 

Coos Watershed 

8 1,715 39 55 62 89 3 5 2 

9 2,206 30 48 52 80 8 5 5 

10 1,651 16 32 51 82 >10 7 5 

11 2,672 45 68 57 82 0 3 0 

12 3,072 33 39 48 72 >10 9 7 

Total 11,316 34 48 54 80 -- -- -- 

Forest 21,575 40 58 56 80 4 5 2 

Source:  Stand structure based on data from the Elliott State Forest Harvest Scheduling Model (Oregon Department of 
Forestry 2006b, 2006d, and 2006e) as applied to the standard evaluation width for riparian prescriptions (see Section 4.5.1.2). 
> = Greater Than 

3 
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Table 4.5-7a Frequency of Advanced Structure Forest in RMAs along Fish-Bearing Streams in 1 
the Action Area over Time 2 

 Watershed  

 Umpqua Tenmile Coos Elliott State Forest 

Year Alt 1 Alt 2 Alt 3 Alt 1 Alt 2 Alt 3 Alt 1 Alt 2 Alt 3 Alt 1  Alt 2 Alt 3 

0 52 52 52 61 61 61 45 45 45 50 50 50 

10 54 53 54 60 58 61 48 49 51 52 51 53 

20 59 59 61 65 61 66 51 55 58 56 57 60 

30 65 65 69 71 67 75 59 61 67 63 63 69 

40 65 66 71 77 71 82 66 69 78 68 69 77 

50 74 74 81 78 74 87 70 72 85 73 73 84 
Source: Stand structure based on data from the Elliott State Forest Harvest Scheduling Model (Oregon Department of Forestry 
2006b, 2006d, and 2006e) as applied to the standard evaluation width for riparian prescriptions (see Section 4.5.1.2). 

 = Desired future condition (DFC) range of 45 to 70 percent Advanced Structure. 

 3 
Table 4.5-7b Frequency of Advanced Structure Forest in RMAs along All Channel Types in the 4 

Action Area over Time 5 

  Watershed  

 Umpqua Tenmile Coos Elliott State Forest 

Year Alt 1 Alt 2 Alt 3 Alt 1 Alt 2 Alt 3 Alt 1 Alt 2 Alt 3 Alt 1  Alt 2 Alt 3 

0 42 42 42 52 52 52 34 34 34 40 40 40 

10 43 40 44 53 50 53 33 33 37 41 39 43 

20 46 41 48 56 51 57 36 36 43 43 41 47 

30 51 47 55 60 55 66 39 41 52 48 46 56 

40 56 50 64 65 59 73 44 49 66 52 51 66 

50 66 63 77 69 63 82 48 54 80 58 56 80 
Source: Stand structure based on data from the Elliott State Forest Harvest Scheduling Model (Oregon Department of Forestry 
2006b, 2006d, and 2006e) as applied to the standard evaluation width for riparian prescriptions (see Section 4.5.1.2). 

 = Desired future condition (DFC) range of 45 to 70 percent Advanced Structure. 

 6 
Riparian stand structure governs large wood recruitment potential.  A high degree 7 
of advanced structure in riparian zones is one measure of desirable conditions for 8 
fish habitat features.  Modeling results of stand structure conditions over time 9 
imply fish habitat conditions and the freshwater productivity of fish species 10 
would vary across the action area and within the channel network under 11 
Alternative 1.  Nine of 13 management basins currently support advanced 12 
structure forest conditions and hence, large wood recruitment potentials, within 13 
the range of reference conditions.  Conversely, 4 of 13 management basins would 14 
require between 5 to 35 years of growth and stand maturity to achieve these 15 
targets and attendant fish habitat responses in Type F streams.   16 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Fish and Their Habitat

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.5-26 

August 2008

 

Additional information specific to large wood recruitment under Alternative 1 is 1 
provided in the subsection Large Wood Recruitment below.  A more detailed 2 
assessment of stand structure diversity based on various stream channel sizes is 3 
provided in the following text.  4 

Large Streams.  Standing wood available in advanced structure forest is needed 5 
for large stream channels with active channel widths of 50 feet and wider.  On 6 
the whole, most stands in riparian areas along large Type F streams in the action 7 
area currently meet the reference range for advanced structure stands, providing 8 
between 45 and 61 percent advanced structure forest.  The current extent of 9 
mature forest in RMAs of large streams is primarily attributable to the fact that 10 
most of these areas have received regulatory protection since the late 1960s.  The 11 
RMAs adjacent to Type F waters in four management basins (Basins 4 and 13 in 12 
the Umpqua Watershed and Basins 8 and 10 in the Coos Watershed) currently do 13 
not support DFC, ranging between a low of 11 percent upward to 40 percent 14 
advanced structure (Table 4.5-5).  According to ODF forest modeling, the time 15 
required to achieve reference advanced structure conditions for large wood in 16 
channels 50 feet in width and larger would likely range between 5 and 35 years 17 
under Alternative 1.  Basins 4 and 10 would take the longest time (35 years) to 18 
achieve the reference condition along large Type F streams (Table 4.5-7a).   19 

Stand structure conditions suggest the riparian zones along large stream channels 20 
currently have varying capacities to provide sufficiently sized wood for habitat 21 
function (11 to 69 percent advanced structure forest).  Riparian prescriptions 22 
under Alternative 1 would allow trees within 100 feet of Type F streams to 23 
mature such that advanced structure target ranges would be achieved between 0 24 
and 35 years in all management basins.  By year 50, advanced structure forest in 25 
riparian areas would range between 55 and 89 percent across all management 26 
basins under Alternative 1.  Achieving this structural condition would contribute 27 
to the ongoing development of pools and gravel retention, supporting improved 28 
spawning, summer and winter rearing habitat for fish species and increases in 29 
populations within streams having active channel widths of 50 feet or more, 30 
compared to current conditions.  31 

Small, Medium, and Large Streams (Active Channel Width Less Than 50 32 
Feet).  The majority of the channel network in the action area has active channel 33 
widths less than 50 feet (Kavanagh et al. 2005).  Intermediate structure forests 34 
with average tree diameters between 6 and 18 inches dbh could produce wood of 35 
sizes that would function in small, medium and large streams less than 50 feet in 36 
width (see subsection Large Wood Recruitment Potential).   37 

Forest structure conditions have varied naturally over time as a result of 38 
processes such as vegetation succession, climate change, and forest disturbances, 39 
including landslides, windthrow, disease, and fire.  Based on the influence of 40 
disturbance regimes on stand structure (Benda and Dunne 1997), standing wood 41 
in intermediate and advanced structural forest comprising more than 84 percent 42 
of the riparian area should offer available wood consistent with historical norms.  43 
This reference condition is consistent with the DFC to maintain less than 15 44 
percent of the riparian forest in early stand structure.  A combination of advanced 45 
and intermediate structure is equivalent to the entire forest structure in the 46 
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standard riparian width, less the frequency of early structure.  As a result, the 1 
reference conditions for providing standing wood for functional recruitment to 2 
streams with active channel widths less than 50 feet would be less than 15 3 
percent of the riparian zone in early stand structure. 4 

Current stand conditions in the action area provide information on the abundance 5 
of intermediate and advanced stand structures, and, by deduction, the available 6 
standing wood in RMAs.  Under Alternative 1, stand structure would conform to 7 
the DFC range (less than 15 percent of early stand structure in RMAs) for 8 
streams less than 50 feet in width in all management basins over time, with the 9 
exception of Basins 1, 8, 9, 10, 12 and 13, in which 15 percent early structure 10 
forest would be exceed at some point in time during the next 50 years (Table 4.5-11 
4).  Two management basins, Basins 8 and 12, would not meet the target after 50 12 
years under Alternative 1.  13 

These current and future riparian stand structure conditions projected for 14 
Alternative 1 suggest that the riparian zone would be capable of providing 15 
sufficient standing trees of appropriate size for functional wood pieces in most 16 
small, medium, and large Type F stream channels (less than 50 feet of active 17 
channel width).  Functional wood would assist in the development of pools and 18 
gravel retention to support spawning and summer and winter rearing habitat for 19 
fish in these channel sizes.  Basin 13 would support high levels of early structure 20 
forest in RMAs along Type F streams at various points over the next 50 years.  21 
Under Alternative 1, Basin 13 would likely lag development of desirable fish-22 
habitat conditions related to in-channel large wood loading, compared to other 23 
management basins.  Achieving improved stand structural conditions would 24 
contribute to the development of pools and retention of gravel, which would 25 
improve spawning, summer rearing, and winter rearing habitat for fish within 26 
streams with active channel widths of 50 feet or less, compared to current 27 
conditions.  These modifications would increase productivity of fish populations 28 
within these stream classes because large wood volume and the number of key 29 
pieces of large wood are considered limiting factors for fish population 30 
productivity.   31 

Alternative 2 – Proposed Action 32 
Prescriptions for management of RMAs under Alternative 2 are summarized in 33 
Tables 2-8 through 2-10 in Chapter 2, Alternatives.  These prescriptions are also 34 
summarized below, for context, and described in detail in Chapter 5 and 8 of the 35 
Elliott State Forest Habitat Conservation Plan (Oregon Department of Forestry 36 
2008).   37 

On all Type F and all large and medium Type N streams, the RMA under 38 
Alternative 2 would include a no-harvest streambank zone extending a 39 
horizontal distance of 25 feet upland from the channel; an inner RMA zone 40 
extending from 25 to 100 feet upland from the channel that would be managed 41 
and maintained for mature forest conditions (MFC) [see Table 2-8 for a 42 
definition of MFC] and an outer RMA zone extending from 100 to 160 feet 43 
from the channel where 10 to 45 conifer trees per acre (TPA) would be left 44 
(Tables 2-8 and 2-9). Small perennial and seasonal Type N streams defined as 45 
high energy reaches would have 25-foot no-harvest zones adjacent to the stream 46 
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bank and a 15 to 25 conifer TPA requirement in the inner RMA zone, with up to 1 
10 conifer TPA in the outer RMA zone [along 75 percent of the reach] (Table 2-2 
10).  Small seasonal Type N streams defined as potential debris flow track 3 
reaches would include 25-foot no-harvest zones in the stream bank zone and a 10 4 
conifer TPA requirement in the inner RMA zone [along 75 percent of the reach] 5 
(Table 2-10).  All other small seasonal Type N streams and unclassified channels 6 
would have an equipment limitation zone along the 25-foot stream bank zone, 10 7 
conifer TPA in the inner RMA zone, and ODF landscape management strategy 8 
targets in the outer RMA zone (Table 2-10).  9 

The RMA widths under Alternative 2 would be established at the edge of the 10 
active channel width or the upslope boundary of the channel migration zone, 11 
whichever is farther.  This aspect would add acreage to the RMAs under 12 
Alternative 2 compared to Alternative 1, but the increase in area could not be 13 
estimated since the spatial extent of channel migration zones is unknown across 14 
the action area.  15 

Under Alternative 2, thinning would be allowed in the inner RMA zone to 16 
promote MFC if it does not currently exist, and if it would not be expected to 17 
exist in a short time frame.  The sole purpose of silvicultural thinning in the inner 18 
RMA zone would be to promote MFC quicker than without silviculture.  The 19 
management approach for promoting and maintaining MFC in the inner RMA 20 
zone would include a no-harvest restriction after the stand has met MFC.   21 

As described in Section 4.5.1.2, Approach and Methodology-Fish Habitat, data 22 
derived from the ODF Coos District GIS were used to estimate RMA acreage for 23 
Type F and Type N streams (Oregon Department of Forestry 2008, Dent pers. 24 
comm. 2007).  Using the prescriptive RMA widths for Alternative 2, the total 25 
RMA acreage of managed riparian lands associated with Type F and Type N 26 
streams in the action area would be about 25,371 acres under Alternative 2 27 
(Table 4.5-8), 17,114 acres more than Alternative 1.  Although the no-harvest 28 
zone would decrease by 4,936 acres under Alternative 2 compared to Alternative 29 
1, the combined area of the no-harvest, streambank zone and inner RMA zone 30 
(where management for MFC would be allowed) would exceed the Alternative 1 31 
no-harvest zone by 10,409 acres (Table 4.5-8).  32 

The increase in area in RMA under Alternative 2 compared to Alternative 1 33 
would be attributable to the larger RMA widths associated with Type N and Type 34 
F streams under Alternative 2, as well as the RMAs zones which would be 35 
established on some seasonal Type N streams (up to a maximum of about 166 36 
miles of streams).  No specific buffers for seasonal Type N streams would be 37 
afforded by Alternative 1.  The added riparian protection along these small 38 
seasonal Type N streams would reduce stream bank erosion, overland surface 39 
erosion, and surface water temperatures, and would increase the large wood 40 
recruitment potential that would improve downstream fish habitat conditions 41 
compared to Alternative 1.  As described in Section 4.5.2.1, Aquatic Ecosystem-42 
Habitat Elements, the increase in the acreages in the streambank zone and inner 43 
RMA zone would similarly improve fish habitat conditions and increase 44 
productivity of fish populations along Type F streams, compared to Alternative 45 
1. 46 
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Consistent with Alternative 1, the reference condition indicators for RMAs 1 
include stand structure diversity and large wood recruitment potential.  Large 2 
wood recruitment is discussed later in this section.  Stand structure diversity is 3 
discussed below. 4 

Stand Structure Diversity.   5 
The current and likely frequencies of riparian stand structure at 50 years under 6 
Alternative 2 are shown in Tables 4.5-4 through 4.5-8.  As described in the 7 
Elliott State Forest Habitat Conservation Plan (Oregon Department  of Forestry 8 
2008), riparian prescriptions under Alternative 2 would seek to maintain between 9 
45 and 70 percent of the riparian zone in advanced structure stand condition, and 10 
less than 15 percent in early structure stand condition.   11 

Over the next 50 years under Alternative 2, acreage in advanced structure forest 12 
in RMA in the action area would increase as intermediate structure forest 13 
matures.  Early structure forest frequencies would be maintained at relatively low 14 
levels (Tables 4.5-4 and 4.5-8).  Advanced structure forest in RMAs would 15 
increase approximately 16 percent (40 percent at Year 0 and 56 percent at Year 16 
50) over the next 50 years (Table 4.5-8), which would be slightly less than the 17 
extent of advanced structure expected within the standard evaluation width under 18 
Alternative 1 (40 percent at Year 0 and 58 percent at Year 5).  Early structure in 19 
the RMAs would also increase approximately 4 percent over the next 50 years 20 
within the standard riparian evaluation width, which would be 2 percent less than 21 
Alternative 1 after 50 years.  The increases in these two structural classes would 22 
occur with a corresponding 23 percent decrease in intermediate structure class 23 
forest under Alternative 2.   24 

A comparison between Alternatives 1 and 2 indicate similar levels of riparian 25 
stand structure would exist within RMAs along stream channels in the action area 26 
over time (Figure 4.5-1, Table 4.5-7).  Like Alternative 1, little variation would 27 
exist in the trends of the likely future riparian stand structure patterns between 28 
the Umpqua, Tenmile, and Coos Watersheds under Alternative 2, as shown in 29 
Table 4.5-8.  30 

 31 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Fish and Their Habitat

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.5-30 

August 2008

 

Table 4.5-8 Riparian Management Area Acres and Vegetation Stand Structure along All Stream Channels in the Action Area under 1 
Alternative 2 2 

 

  Stand Structure (Percent of Total Acreage) 1 

Acres in Riparian Management Areas2 (Alternative 2)  Early Intermediate Advanced 

 
No harvest 

Zone 

Partial 
Harvest 

Zone  
(Inner) 

Partial 
Harvest 

Zone  
(Outer) 

Total 
Alternative 

2  
(Acres) 

Standard 
Evaluation 

Width3 
(2007) (2057) (2007) (2057) (2007) (2057) 

Umpqua 
Watershed 867 4,103 1,749 6,719 5,726 2 10 56 27 42 63 

Tenmile 
Watershed 721 3,303 1,425 5,449 4,533 4 10 44 27 52 63 

Coos 
Watershed 1,733 7,939 3,531 13,204 11,316 11 13 55 34 34 54 

Elliott State 
Forest 3,321 15,345 6,705 25,371 21,575 7 11 53 30 40 56 

Sources:  

1 Stand structure based on data from the Elliott State Forest Harvest Scheduling Model (Oregon Department of Forestry 2006d) as applied to the standard evaluation width for 
riparian prescriptions along all stream types (see Section 4.5.1.2). 
2 Acres per ODF Coos District GIS Stream Layer (Oregon Department of Forestry 2008, Dent pers. comm. 2007).  
 3 Acreage based on a standard evaluation width of 160 feet on Type F and large and medium perennial Type N streams and 100 feet on small perennial and seasonal Type N 
streams.   

 3 
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Forest Trends in Habitat within All Riparian Buffers
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Although little overall variation between Alternative 1 and 2 would occur in 1 
stand structure across the watersheds in the action area over time, some variation 2 
would be observable at the scale of individual management basins.  Over the next 3 
50 years, only two of the management basins in the action area would be 4 
comprised of more than 15 percent early structure forest in RMA at any given 5 
time under Alternative 2 (Table 4.5-4).  Basin 2 in the Umpqua Watershed and 6 
Basin 10 in the Coos Watershed would exceed the early structure stand target 7 
slightly (up to 18 percent early stand structure across the standard riparian 8 
evaluation width) between Years 20 and 25, and Years 20 and 30, respectively.  9 
These exceedances would be related to early stand structure frequencies along 10 
Type N streams.  Riparian stand conditions along Type F streams would support 11 
the early structure targets in all management basins and assessment periods under 12 
Alternative 2.  These results would be more favorable than under Alternative 1, 13 
where riparian areas around both Type N and Type F streams in six individual 14 
management basins (Basins 1, 8, 9, 10, 12 and 13) would support greater than 15 
15 percent early stand structure at various times over the next 50 years (Table 16 
4.5-4).   17 

Figure 4.5-1 Comparison of Forest Trends in Stand Structural Components between 18 
Alternatives within a Standard Riparian Evaluation Width over 50 Years 19 

 20 
Although Alternative 2 might temporarily exceed maximum targets of early 21 
structure in Basins 2 and 10, these stands would be placed on a pathway to 22 
achieve stand structural objectives within a subsequent 5-year period.  On a 23 
landscape level, the exceedance of early structure forest targets in these two 24 
management basins during the periods noted would not affect the achievement of 25 
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early structure forest targets at the watershed or the action area level at any time 1 
over the next 50 years.  Conversely, Basins 8 and 12 would not meet the early 2 
structure target at 50 years under Alternative 1.   3 

Stand conditions in RMAs along all stream channels in the drainage network 4 
under Alternative 2 would fall within the advanced structure target range of 45 to 5 
70 percent in all management basins within the next 45 years (Table 4.5-6).  6 
Basin 12, including Trout and Deer Creeks in the Coos Watershed, would need 7 
approximately 45 years of stand maturity to meet the advanced structure 8 
minimum target (45 percent) under Alternative 2.  The mean time to reach the 9 
minimum target for advanced structure for all 13 management basins would be 10 
25 years for riparian stands adjacent to all stream types.  Although the average 11 
time to reach the minimum target would be consistent with Alternative 1 there 12 
would be two management basins (Basin 10, and 12) under Alternative 1 that 13 
would not reach the target within the next 50 years.  A high degree of advanced 14 
structure in riparian zones is one measure of desirable conditions for fish habitat 15 
features.  Modeling results of stand structure conditions over time under 16 
Alternative 2 imply fish habitat conditions and the freshwater productivity of fish 17 
species would vary across the management basins and channel network.  18 
However, desirable riparian stand conditions would be achieved at the same time 19 
or earlier than under Alternative 1 in 11 of 13 management basins under 20 
Alternative 2.  Specific details of this assessment are summarized in the 21 
subsection Large Wood Recruitment Potential.  A detailed assessment of stand 22 
structure diversity based on various stream channel sizes is provided below. 23 

Large Streams.  As described previously, the advanced structure target 24 
important for providing the large wood component to active channel widths equal 25 
to or greater than 50 feet is currently being met in RMAs across the management 26 
basins, watersheds, and the action area as a whole.  There are only four 27 
management basins (Basins 4 and 13 in the Umpqua Watershed and Basins 8 and 28 
10 in the Coos Watershed) that currently do not meet the minimum DFC target of 29 
45 percent advanced structure forest in the RMA (Table 4.5-5). 30 

According to ODF forest modeling, riparian management prescriptions under 31 
Alternative 2 would allow increases in the frequency of advanced forest structure 32 
over time along Type F streams in all watersheds and management basins, such 33 
that, within a 30-year period (Oregon Department of Forestry 2006d), minimum 34 
DFC targets would be met.  Basins 4 and 10 would take the longest time to 35 
achieve DFC along large Type F streams.  By Year 50, advanced structure forest 36 
would range between 53 and 85 percent in all management basins (Table 4.5-5).  37 
Riparian stand structure composition along large Type F streams would meet 38 
DFC more quickly than for the entire drainage network as a whole.  The time 39 
required for all of the management basins to achieve minimum DFC stand 40 
structure conditions in RMAs along Type F streams under Alternative 2 would be 41 
5 years less than it would be under Alternative 1 42 

Stand structure conditions suggest the riparian zones along large stream channels 43 
currently have varying capacities to provide sufficiently sized wood for habitat 44 
function.  Riparian prescriptions under Alternative 2 would allow RMAs along 45 
large streams greater than 50 feet in width to mature such that advanced structure 46 
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DFC targets would be achieved within 30 years in all management basins.  1 
Achieving this forest structural condition in RMAs under Alternative 2 would 2 
contribute to the ongoing development of pools and gravel retention, which 3 
would support improved spawning, summer and winter rearing habitat for fish 4 
species.  These benefits would be realized about 5 years earlier under Alternative 5 
2 than under Alternative 1.    6 

Small, Medium, and Large Streams (Active Channel Width Less Than 50 7 
Feet).  Intermediate-structure forests with average tree diameters between 6 and 8 
18 inches dbh could produce wood of sizes that would function in small, 9 
medium, and large streams less than 50 feet in width.  The DFC condition for 10 
providing standing wood for functional recruitment to streams with active 11 
channel widths less than 50 feet would be less than 15 percent of the riparian 12 
zone in early stand structure conditions. 13 

As described previously, all management basins, watersheds and the action area 14 
as a whole currently support less than 15 percent of the RMA in early structure 15 
forest, with the exception of Basin 12, which exhibits 16 percent (Table 4.5-4).  16 
All but two management basins (Basins 2 and 10) would maintain this level of 17 
stand structure over the next 50 years under Alternative 2.  For both of these 18 
management basins, the shortfall would be temporary and would be restored 19 
within a 10- to 15-year period under Alternative 2.      20 

These results are more favorable than are likely under Alternative 1, where six 21 
individual management basins (Basins 1, 8, 9, 10, 12 and 13) would fall short of 22 
the combined intermediate and advanced stand structure target at various times 23 
over the next 50 years.  In addition, two management basins (Basins 8 and 12) 24 
would not meet the riparian structure target at 50 years under Alternative 1.  25 
Although most of the stand structure exceedances would occur along Type N 26 
streams, Type F streams in Basin 13 at Year 20 and 35 under Alternative 1 would 27 
not meet the target for combined intermediate and advanced stand structure for 28 
small, medium, and large channels. 29 

The projected future riparian stand structure conditions suggest that RMA 30 
developed under Alternative 2 would provide and maintain desirable stand 31 
structure composition more frequently than Alternative 1.  As shown in Table 32 
4.5-4, only five, 5-year periods would exceed the 15 percent early structure target 33 
in the various management basins under Alternative 2 compared to 38 5-year 34 
periods under Alternative 1.  The resulting future stand structure would likely 35 
contain sufficient standing trees of appropriate size for functional wood pieces in 36 
small, medium, and some large stream channels (less than 50 feet active channel 37 
width).  Increases in functional wood would assist in the increased development 38 
of pools and gravel retention to support spawning and summer and winter rearing 39 
habitat for fish species in small, medium, and large Type F streams in the action 40 
area, relative to Alternative 1.  41 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 42 
Prescriptions for management of RMAs under Alternative 3 are provided in 43 
detail in Table 2-11 in Chapter 2, Alternatives.  These prescriptions are also 44 
summarized below, for context.   45 
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Under Alternative 3, an RMA would extend a horizontal distance of 160 feet 1 
upland on all Type F streams and 100-feet upland on Type N streams.  In 2 
collaboration with the Services and ODFW, ODF may consider thinning in the 3 
RMA under Alternative 3 to benefit species and attain MFC along streams, 4 
outside of a 25-foot no-harvest zone.  However, the forest stand structure 5 
resulting from the thinning approach was not modeled under Alternative 3, and is 6 
not assessed quantitatively in this section.  No other management activities would 7 
be allowed within RMAs, with a few minor exceptions for cable yarding 8 
corridors, road maintenance, fire suppression, fish and wildlife enhancement 9 
projects and survey work.   10 

As described in Section 4.5.1.2, Approach and Methodology - Fish Habitat, data 11 
derived from the ODF Coos District GIS were used to estimate RMA acreage for 12 
Type F and Type N streams (Oregon Department of Forestry 2008, Dent pers. 13 
comm. 2007).  Using the prescriptive RMA widths for Alternative 3 described 14 
above, this estimate indicates the RMA associated with Type F and Type N 15 
perennial streams would be about 21,400 acres under Alternative 3 (Table 4.5-9).  16 
This amount would represent an increase of 13,143 acres (159 percent) compared 17 
to Alternative 1.  The increase would be attributable to the larger RMAs 18 
associated with Type N and Type F streams under Alternative 3, as well as 19 
establishment of RMAs around perennial and seasonal Type N streams (up to 20 
about 222 miles of streams).  No specific buffers for seasonal Type N streams 21 
would be afforded by Alternative 1.  The added riparian protection along small, 22 
seasonal Type N streams would reduce stream bank erosion, overland surface 23 
erosion, and surface water temperatures, and would increase large wood 24 
recruitment potential, which would presumably improve downstream fish habitat 25 
conditions compared to Alternative 1.  As described below in Section 4.5.2.1, 26 
Aquatic Ecosystem-Habitat Elements, the increase in RMA acreage under 27 
Alternative 3 would similarly improve fish habitat conditions along the Type F 28 
streams compared to Alternative 1. 29 

As described for Alternative 1, the DFC indicators for RMA include stand 30 
structural diversity and large wood recruitment potential.  Large wood 31 
recruitment is discussed later in this section.  Stand structure diversity is 32 
discussed below. 33 

Stand Structure Diversity.   34 
The current riparian stand structure and likely structure at 50 years under 35 
Alternative 3 are shown in Figure 4.5-1, Tables 4.5-4 through 4.5-7, and in Table 36 
4.5-9.  Across the action area, the amount of advanced structure in RMAs would 37 
continue to increase over the next 50 years, ranging between 71 and 89 percent in 38 
the various management basins as intermediate stand structure matures.  As 39 
modeled, early structure forest conditions would be nonexistent in RMAs within 40 
15 years under Alternative 3 (Oregon Department of Forestry 2006e).  41 
Disturbances were not quantitatively considered during this analysis, so the early 42 
structural class would not be projected to occur in RMAs in any management 43 
basin after 5 to 15 years of forest growth under Alternative 3.  In all likelihood, 44 
disturbances with frequencies of less than 50-year return intervals would 45 
maintain a small percentage of the RMA in early structure under Alternative 3. 46 
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Under Alternative 3, advanced structure forest in RMAs would double, on 1 
average, increasing approximately 40 percent across the action area over the next 2 
50 years (Table 4.5-9).  The extent of advanced structure forest in riparian areas 3 
throughout the drainage network under Alternative 3 would be about 22 percent 4 
greater than Alternative 1 at Year 50 (Tables 4.5-3 and 4.5-9).  Early structure 5 
forest in the standard riparian evaluation width would decrease approximately 7 6 
percent under Alternative 3 over time, and would be 13 percent less than 7 
Alternative 1 after 50 years.  Intermediate structure would decrease 33 percent 8 
over 50 years and would be 9 percent more than Alternative 1 after the same 9 
period of time (Table 4.5-9).   10 

Higher acreages of advanced stand structure in RMAs would exist along all 11 
stream channels during all time periods in the action area under Alternative 3, 12 
compared to Alternative 1 (Figure 4.5-1).  Like Alternative 1, little variation 13 
would exist in the trends of the likely future riparian stand structure patterns 14 
within the Umpqua, Tenmile, and Coos Watersheds as shown in Table 4.5-9.  15 

Although little overall variation would occur in stand structure across the 16 
watersheds in the action area under Alternative 3, some variation would be 17 
observable at the scale of individual management basins.  There would be less 18 
early stand structure in RMAs under Alternative 3 than Alternative 1, where 19 
riparian areas around both Type N and Type F streams in six individual 20 
management basins (Basins 1, 8, 9, 10, 12 and 13) would support greater than 15 21 
percent (up to 32 percent) early stand structure at various times over the next 50 22 
years.  23 

The frequency of advanced stand structure in the RMAs under Alternative 3 24 
would support forest conditions consistent with DFC in every management basin 25 
under Alternative 3 within the next 35 years for all stream channel types.  26 
Alternative 3 would achieve advanced structure at the same time as, or earlier 27 
than, Alternative 1 in all of the management basins.  The mean and median time 28 
to reach the minimum target for advanced structure for all management basins 29 
would be 15 years.  The average time to reach the minimum target would be 10 30 
years shorter than Alternative 1.  In addition, there would be two management 31 
basins under Alternative 1 that would not reach the minimum advanced structure 32 
target in the next 50 years.   33 

Given that the reference condition for stand structural diversity would be 34 
achieved in all management basins, watersheds, and in the action area over the 35 
next 50 years, it is likely Alternative 3 would improve the stream habitat 36 
conditions and fish populations to a greater degree than Alternative 1. 37 

The comparison of riparian stand structures between Alternatives 1 and 3 and the 38 
likely differences in effects upon fish and fish habitat are further discussed in the 39 
subsection Large Wood Recruitment Potential below.  A more detailed 40 
assessment of stand structure diversity based on various stream channel sizes is 41 
provided below. 42 

 43 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Fish and Their Habitat

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.5-36 

August 2008

 

Table 4.5-9 Riparian Management Area Acres and Vegetation Stand Structure along all Stream Channels in the Action Area under 1 
Alternative 3 2 

 

  Stand Structure (Percent of Total Acreage) 1 

Acres in Riparian Management Areas2 (Alternative 3)  Early Intermediate Advanced 

 
No harvest 

Zone3 

Partial 
Harvest 

Zone  
(Inner) 

Partial 
Harvest 

Zone  
(Outer) 

Total 
Alternative 

3  
(Acres) 

Standard 
Evaluation 

Width4 
(2007) (2057) (2007) (2057) (2007) (2057) 

Umpqua 
Watershed 5,595 0 0 5,595 5,726 2 0 56 21 42 79 

Tenmile 
Watershed 4,518 0 0 4,518 4,533 3 0 44 18 52 82 

Coos 
Watershed 11,287 0 0 11,287 11,316 11 0 55 20 34 80 

Elliott State 
Forest 21,400 0 0 21,400 21,575 7 0 53 20 40 80 

Sources:  

1 Stand structure based on data from the Elliott State Forest Harvest Scheduling Model (Oregon Department of Forestry 2006e) as applied to the standard evaluation width for 
riparian prescriptions along all stream types (see Section 4.5.1.2). 
2 Acres based ODF Coos District GIS Stream Layer (Oregon Department of Forestry 2008, Dent pers. comm. 2006).  
3 Under Alternative 3, ODF, in collaboration with the USFWS, NMFS, and ODFW, may consider thinning in the RMA to benefit species and attain mature forest conditions 
along streams, outside of a 25-foot no-harvest zone.  Given that the extent of this management would be negotiated, this table shows all of the Alternative 3 RMA as a no- 
harvest zone.   
4 Acreage based on a standard evaluation width of 160 feet on Type F and large and medium perennial Type N streams and 100 feet on small perennial and seasonal Type N 
streams.   

 3 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Fish and Their Habitat

 

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.5-37 

August 2008

 
 

Large Streams.  As described previously, the advanced structure target 1 
important for providing the large wood component to active channel widths equal 2 
to or greater than 50 feet is currently being met in RMAs across the management 3 
basins, watersheds, and the action area as a whole.  There are only four 4 
management basins (Basins 4 and 13 in the Umpqua Watershed and Basins 8 and 5 
10 in the Coos Watershed) that currently do not meet the minimum DFC target of 6 
45 percent advanced structure forest in the RMA. 7 

According to ODF forest modeling (Oregon Department of Forestry 2006e), 8 
riparian management prescriptions under Alternative 3 would allow increases in 9 
the frequency of advanced forest structure over time along Type F streams to 10 
maintain or exceed DFC in all watersheds and management basins ranging 11 
anywhere from Year 0 (in areas already meeting the minimum reference target) 12 
to Year 35 (Table 4.5-5).  Basins 4 and 10 would take the longest time to achieve 13 
DFC along large Type F streams.  By Year 50, advanced structure forest would 14 
range between 57 and 97 percent in all management basins.  Riparian stand 15 
structure composition along large streams greater than 50 feet in width would 16 
meet reference conditions quicker than for the entire drainage network as a 17 
whole.  The time required for all of the management basins to achieve minimum 18 
DFC stand structure conditions in RMAs along Type F streams under Alternative 19 
3 would be between 0 and 15 years shorter than it would be under Alternative 1, 20 
and on average, 10 years shorter across the action area. 21 

The current stand structure conditions suggest the RMAs along large stream 22 
channels have varying capacities to provide sufficiently sized wood for habitat 23 
function.  Riparian prescriptions under Alternative 3 would allow RMAs along 24 
Type F streams to mature such that advanced structure would be achieved 25 
between 0 and 35 years in all management basins.  Achieving this forest 26 
structural condition in RMAs under Alternative 3 would contribute to the 27 
ongoing development of pools and gravel retention, which would support 28 
improved spawning, summer and winter rearing habitat for fish species.  These 29 
benefits would be realized on the order of 10 years earlier than Alternative 1.  30 

Small, Medium, and Large Streams (Active Channel Width Less Than 50 31 
Feet).  Intermediate-structure forests with average tree diameters between 6 and 32 
18 inches dbh could produce wood of sizes that would function in small, 33 
medium, and large streams less than 50 feet in width.  The DFC condition for 34 
providing standing wood for functional recruitment to streams with active 35 
channel widths less than 50 feet would be less than 15 percent of the RMA in 36 
early stand structure conditions. 37 

As described previously, all management basins, watersheds and the action area 38 
as a whole currently support early structure riparian stand conditions of less than 39 
15 percent, with the exception of Basin 12, which exhibits 16 percent (Table 4.5-40 
4).  Under Alternative 3, all management basins, watersheds, and the entire 41 
action area would support less than 15 percent early structure in RMA over the 42 
next 50 years (Oregon Department of Forestry 2006e).  These results are more 43 
favorable than Alternative 1, where six individual management basins (Basins 1, 44 
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8, 9, 10, 12 and 13) would fall short of the combined and advanced stand 1 
structure target at various times over the next 50 years.  Two management basins 2 
(Basins 8 and 12) would not meet the riparian structure target at 50 years under 3 
Alternative 1.  4 

The current and future riparian stand structure conditions suggest that RMAs 5 
under Alternative 3 would be capable of providing and maintaining desirable 6 
stand structure composition quicker than Alternative 1.  The resulting stand 7 
structure would maintain sufficient standing trees of appropriate size for 8 
functional wood pieces in small, medium and some large stream channels (less 9 
than 50 feet active channel width).  The enhanced riparian stand performance 10 
under Alternative 3 would assist in more rapid development of pools and gravel 11 
retention, which would better support spawning and summer and winter rearing 12 
habitat for fish species in small, medium and some large streams in the action 13 
area relative to Alternative 1. 14 

Riparian Functions  15 

The relationship between riparian vegetation zones and aquatic habitats is 16 
directly connected and implicitly intertwined.  The influence of each alternative 17 
on four key functions of riparian vegetation stands that assist in the formation 18 
and protection of aquatic habitat, including (1) large wood recruitment, (2) 19 
stream shade, (3) bank stability/erosion control, and (4) nutrient production, are 20 
discussed below. 21 

Large Wood Recruitment 22 

Large wood has important biological and physical functions in Type F streams.  23 
Large wood pieces form pools and other important habitat areas for fish rearing, 24 
control sediment and organic matter storage, promote hyporheic exchange of 25 
groundwater, modify water quality, sustain food supplies, provide shelter from 26 
predators and peak streams flows, and influence channel structure, including the 27 
development of side channels (Sedell and Swanson 1984, Bisson et al. 1987, 28 
Beschta 1991, Bilby and Bisson 1998).  Among its many functions, the presence 29 
of large wood in channels also directly benefits aquatic species by providing 30 
velocity refuge, overhead cover, and substrate suitable for spawning and food 31 
production (Sedell et al. 1982).   32 

Large wood was measured in streams in the action area in the 1990s, 2001, and 33 
2002 as part of the ODFW AIP.  The surveys included a majority of the Type F 34 
streams in the action area.  As discussed in Section 3.5.3.3, Habitat Elements-35 
Large Wood, AIP data suggest the number of total wood pieces is consistent with 36 
reference habitat conditions in small, medium, and large streams, but that the 37 
number of key pieces and hence, total volume of pieces, is well below reference 38 
conditions (Kavanagh et al. 2005).  This finding is consistent with the Elliott 39 
State Forest Watershed Analysis, which reported in-channel wood volumes to be 40 
lacking in most streams across the action area (Biosystems et al. 2003).  The 41 
habitat element for key pieces of large in-channel wood is not currently allowing 42 
proper ecosystem function for covered fish species, and is likely due to historical 43 
wood removal programs, legacy timber harvests in the riparian zone, and the 44 
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length of time required for riparian stands to produce key piece sizes of wood for 1 
potential recruitment to streams (Biosystems et al. 2003). 2 

Overall, the data collected and observations made during the Elliott State Forest 3 
Watershed Analyses and AIP surveys indicate that increases in large wood 4 
loading in a number of stream reaches in the action area would directly benefit 5 
salmonid fishes and other aquatic species by further increasing habitat 6 
complexity and diversity.  Large wood recruitment was determined to be one of 7 
the primary factors limiting coho salmon abundance and productivity in the study 8 
area populations (Nicholas et al. 2005).  9 

Two aspects of the environmental consequences of alternative RMA 10 
management measures are addressed in this section: (1) the amount of standing 11 
wood available adjacent to streams to function as a source of wood supply, and 12 
(2) the current and future levels of large wood pieces functioning in the stream 13 
channels in the action area.  14 

Standing wood is assessed below in the subsection titled Large Wood 15 
Recruitment Potential, while the likely frequencies of large wood in streams are 16 
evaluated in the subsection entitled In-Channel Loading.  A summary of the 17 
differences between the alternatives with respect to large wood recruitment is 18 
included at the end of this section.  19 

The assessment includes comparing the ability and timing of the various riparian 20 
management approaches under the alternatives to achieve DFC in the RMA as 21 
well as in the stream channel.  Desirable future conditions for large wood 22 
recruitment potential and in-channel wood loading have been presented in detail 23 
in Appendix D of the Elliott State Forest Habitat Conservation Plan (Oregon 24 
Department of Forestry 2008) and are summarized below in each subsection.  25 
Where DFCs are not available for specific habitat attributes, the interquartile 26 
range (25th to 75th percentiles) of reference stand conditions are used to compare 27 
alternatives. 28 

Large Wood Recruitment Potential  29 
One of the primary sources of large wood is trees growing adjacent to streams.  30 
Recruitment of trees from the riparian zone to stream channels occurs by means 31 
of disturbance (e.g., landslides, bank erosion, windthrow, floods, etc) and 32 
mortality of trees in the stands.  The amount of standing large wood in riparian 33 
zones available for recruitment to streams over time is of key importance to the 34 
creation and maintenance of instream habitat characteristics for aquatic species.  35 
This section of the EIS evaluates riparian management under the alternatives 36 
based on their ability to generate adequate levels of standing trees.  37 

The large wood recruitment assessment in this EIS is based on the assumption 38 
that the presence of mature coniferous forest along streams would eventually lead 39 
to in-channel large wood loadings through natural mortality, windthrow, bank 40 
erosion, and landslides.  This analysis therefore compares the riparian forest 41 
conditions expected to develop under each of the alternatives.  It assumes that 42 
comparable forest stands growing in the same riparian areas would lead to 43 
comparable instream wood loading conditions.   44 
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The influence of large wood on fish habitat is a function of the quantity and 1 
quality of the riparian vegetation within source distances of stream channels.  2 
Vegetation quantity is determined by RMA widths and the density (TPA) of 3 
appropriately-sized trees in this zone.  Riparian stand quality is primarily a 4 
function of (1) species composition, (2) stand characteristics (density, diameter, 5 
basal area), (3) distributions of appropriately-sized trees to function in various 6 
stream channel sizes, including key piece-sized stems, and (4) stand structural 7 
characteristics (early, intermediate and/or advanced structure forest). 8 

The RMA widths and management considerations for the three alternatives have 9 
been described above in the subsection Watershed Condition – Riparian 10 
Management Areas, in relation to the ability of each approach to generate 11 
desirable levels of early, intermediate, and advanced stand structure.  This 12 
subsection evaluates several characteristics of riparian stand quantity and quality 13 
and the ability of the alternatives to deliver large wood to streams.  14 

For context, vegetation species composition and size of the wood needed to 15 
provide minimum function in different size channels are critical features for 16 
understanding the effects of alternative riparian management measures.  Conifer 17 
species contribute high quality large wood to streams, since they are generally 18 
larger, and persist longer, than hardwoods as functional wood in stream channels.  19 
Current species composition conditions of RMAs are presented in Section 20 
3.5.3.2, Riparian Function and Current Riparian Condition.  In general, none of 21 
the alternatives would influence species composition in RMAs.  An exception 22 
would be alternative vegetation management considerations (hardwood 23 
conversions) allowed as site-specific options under Alternatives 1 and 2, as well 24 
as Alternative 3 after consultation with the Services, if site considerations 25 
warrant silvicultural manipulations to improve stand characteristics for covered 26 
species.  Given the site-specific nature of alternative vegetation management 27 
under the alternatives, such considerations are not further evaluated in this 28 
section. 29 

The size and functional characteristics of wood needed to perform properly in 30 
streams depend upon channel size.  As channel width and stream power increase, 31 
the size of large wood needed to provide habitat characteristics also increases, 32 
because small pieces of wood are easily mobilized and transported downstream 33 
(Table 4.5-10).  It is important to note the size ranges reported in Table 4.5-10 34 
are based on a minimum size needed to provide minimum habitat functions.  35 
State of Oregon guidelines have been established for diameter and lengths of logs 36 
for wood placement projects (Oregon Department of Forestry and Oregon 37 
Department of Fish and Wildlife 1995).  The state of Oregon guidelines for wood 38 
diameters and lengths are larger, as presented in Table 3.5-6.  The differences 39 
between the two approaches reflect a regulatory framework for wood placement 40 
guidelines that focuses on key piece-sized wood versus minimum sizes reported 41 
to form habitat features.  Pieces of wood in small, confined channels work 42 
individually by influencing channel hydraulics.  However, as channel size 43 
increases or channels become less confined, the mode of large wood operation 44 
changes such that wood in jams, key pieces to anchor jams, and wood boles with 45 
attached root wads become the dominant form altering channel hydraulics.   46 
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Table 4.5-10 Minimum Functional Log Sizes for Various Channel Widths 1 

Stream Size 
Class 

Active Channel 
Width (feet) 

Median Active 
Channel Width (feet) 

Minimum Functional 
Log Diameter (inches) 1, 2 

Minimum 
Functional Log 
Length (feet) 3 

Large 50 – 100  75.0 18 – 35 44 

Large 26 – 50 38.0 9 – 18 28 

Medium 13 – 25 20.0 6 – 9 20 

Small ≤13.0 10.0 6 16 
Source: after Beechie and Sibley 1997 
1 Minimum functional log diameters for median-size mainstem, large and medium streams are based on the work of Beechie 
and Sibley (1997), where the relationship between the minimum diameter of pool forming woody debris pieces and the bank 
full channel width in English units is described as follows: 
Minimum functional log diameter (inches) = 0.336 x [Median bank full width (feet]) + 0.2244 
2 Minimum functional log diameter for small streams is the minimum diameter considered large wood size (Oregon Watershed 
Enhancement Board 1999, Oregon Department of Forestry and Oregon Department of Fish and Wildlife 1995).  This value is 
larger than the minimum calculated according to Beechie and Sibley (1997). 
3 Minimum functional log lengths for median size streams are based on the work of Bilby and Ward (1989) where the mean 
lengths of logs retained in old-growth streams were described as follows:  
Mean log length (inches) = 0.43 x [Median bank full width (feet]) + 11.647 
Note these sizes are derived from research on minimum piece sizes for different sized streams.  Oregon standards for 
minimum wood diameter and lengths of wood being placed in the stream are larger (See Table 3.5-6, Oregon Department of 
Forestry and Oregon Department of Fish and Wildlife 2005). 

 2 
Multiple metrics are evaluated separately in this subsection to address different 3 
aspects of the quality and quantity of the potential wood supply including: (1) 4 
source distance, (2) stand density (TPA), (3) the number of large-diameter trees 5 
for generating key piece-sized wood and (4) relative stand density (RD).  The 6 
three alternative RMA measures are evaluated for each of these metrics.  A large 7 
wood conclusion section summarizes the combined effect of these metrics in 8 
relation to the overall consequences to fish habitat.  9 

As described in Section 4.5.1.2, Approach and Methodology-Fish Habitat, each 10 
of the alternatives were compared using a standard evaluation width of 160 feet 11 
for Type F streams and large and medium Type N streams and 100 feet for small 12 
Type N streams.     13 

Source Distance  14 
Pieces of large wood enter channel habitats from natural processes, such as tree 15 
fall in riparian zones, tree blowdown, bank erosion undercutting trees, and 16 
landslides and debris flows.  Over the past several years, large wood has been 17 
added intentionally to some stream segments in the action area to offset reduced 18 
levels of recruitment potential. 19 

Between 70 and 95 percent of the large wood recruited to local channels from 20 
adjacent streamside riparian areas originates from within 50 feet, and 90 to 100 21 
percent originates from within 100 feet of the channel in mature conifer forests 22 
(Figure 4.5-2) (Van Sickle and Gregory 1990, McDade et al. 1990, Andrus and 23 
Lorensen 1992, Bilby and Bisson 1998).  A variable amount of wood, between 24 
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10 and 72 percent of in-channel large wood loading, can also be recruited from 1 
landslides and debris flows (McDade et al. 1990, Benda and Sias 1998, Reeves et 2 
al. 2003, Benda et al. 2003, May and Gresswell 2003).  The proportion of large 3 
wood recruitment supplied by landslides and debris flows is highly variable and, 4 
in part, dependent on channel size, with large streams retaining less wood from 5 
upstream sources than small streams (May and Gresswell 2003).  In accordance 6 
with the available literature, ODF, ODFW, and the Services established a DFC 7 
for large wood recruitment from the near stream zone of 70 to 100 percent of the 8 
natural disturbance regime’s large wood recruitment potential from near stream 9 
and upslope sources.   10 

The widths and potential large wood recruitment source area for the RMAs 11 
associated with each alternative are evaluated with respect to the McDade et al. 12 
(1990) source distance curve (Figure 4.5-2) and the wood recruitment modeling 13 
results for the action area by Biosystems et al. (2003) (Figure 4.5-3).  The percent 14 
of natural contribution from standard assessment widths are calculated based on 15 
likely RMA widths, conifer tree densities, and tree fall biases (Liquori 2004) for 16 
each alternative, as shown in Appendix A-3. 17 

Figure 4.5-2 Large Wood Recruitment Potential from Streamside Tree Stands as a Function of 18 
Riparian Buffer Width 19 

 20 

Alternative 1 – Current Management (No-Action).   21 
The no-harvest riparian management measures prescribed under Alternative 1 22 
would maintain more than 70 percent of the natural recruitment levels from 23 
streamside stands along Type F streams and perennial Type N streams (Figure 24 
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4.5-2).  Alternative 1 would not include provisions for leaving standing wood 1 
along debris flow paths or on unstable slopes outside of RMAs.  An initial slope 2 
stability risk evaluation would be completed during annual operation planning 3 
under Alternative 1 to determine if there were high, moderate, or low hazard 4 
level areas for landslides within the planned operation areas.  A geotechnical 5 
specialist with slope stability expertise would also perform a slope hazard 6 
analysis on areas ranked as a high hazard and recommend slope stability 7 
protection measures prior to harvest.  Although specific measures to reduce the 8 
potential for debris flows have not been identified under Alternative 1, the 9 
analyst performing the slope hazard analysis would typically recommend 10 
retaining standing trees along the path of debris flows in high hazard situations 11 
(Michaels pers. comm. 2006).  Although ODF states that the intent of this 12 
measure would be to make large wood available to downstream channels to 13 
improve fish habitat conditions if slope failures occur, the actual deliverable 14 
amounts of large wood to the stream network would be unknown (Michaels pers. 15 
comm. 2006).   16 

Alternative 1 would also not include riparian buffers along seasonal Type N 17 
streams.  These water bodies include 222 stream miles, or approximately 29 18 
percent of the stream drainage network, and are situated mostly along the 19 
headwater areas of the action area.  In-channel wood in these channel types 20 
would function to trap and store coarse and fine sediments, helping to reduce 21 
channel erosion and bed scour, thereby stabilizing seasonal small-order channels.  22 
Without a contiguous local source of large wood to these streams, in-channel 23 
sediment retention would be reduced, and sediment supply to downstream 24 
channels would increase compared to seasonal Type N streams with an adjacent 25 
source of wood.  Sediment delivery to Type F streams could adversely influence 26 
fish habitat, spawning success, and summer and winter rearing space for fish 27 
species.    28 

Riparian management prescriptions associated with Alternative 1 would offer 29 
future sources of large wood for recruitment to Type F and perennial Type N 30 
streams consistent with DFC.  Alternative 1 would not include future sources of 31 
large wood to seasonal Type N streams.  Given that Alternative 1 would reflect 32 
continuation of current management approaches in RMAs, fish population 33 
productivity would be maintained under Alternative 1 similar to current 34 
conditions. 35 

Alternative 2 – Proposed Action. 36 
Riparian management measures in the streambank zone and inner RMA zone 37 
adjacent to Type F streams and large and medium Type N streams under 38 
Alternative 2 would have the potential to provide more than 70 percent of the 39 
natural recruitment levels within 160 feet (standard evaluation width) of these 40 
streams (Figure 4.5-2).  Proposed riparian buffers under Alternative 2 along 41 
small, perennial Type N streams would have the potential to provide between 40 42 
and 80 percent of the natural wood recruitment levels within 100 feet (standard 43 
evaluation width) of small streams.  This contribution would be similar to 44 
Alternative 1 for small, perennial Type N streams. 45 
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Alternative 2 would include provisions for leaving standing wood along debris 1 
flow paths to make large wood available to downstream channels and to improve 2 
fish habitat conditions if slope failures occur.  Alternative 2 would also include 3 
RMAs as a source for wood recruitment along an unknown portion of 167 stream 4 
miles of seasonal Type N streams (22 percent of the stream drainage network), 5 
situated mostly in headwater areas.  In-channel wood in these channel types 6 
would function to trap and store coarse and fine sediments, and would help to 7 
reduce channel erosion and bed scour, and stabilize seasonally flowing, small-8 
order channels.  These small-order stream channels could also include additional 9 
wood if they are delineated as debris flow paths offering an increased source of 10 
large wood to downstream areas.  11 

As a consequence of these measures, local in-channel sediment storage would 12 
increase under Alternative 2, reducing the sediment supply to downstream 13 
channels compared to Alternative 1.  Increased large wood and decreased 14 
sediment delivery to Type F streams would improve fish habitat, spawning 15 
success and summer and winter rearing space for fish species relative to 16 
Alternative 1.  17 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 18 
The riparian management prescriptions adjacent to Type F streams under 19 
Alternative 3 would maintain natural recruitment levels to streamside stands 20 
(Figure 4.5-2).  Per the McDade et al. recruitment curve, the proposed RMA 21 
under Alternative 3 along Type N streams would likely provide between 90 and 22 
95 percent of the natural wood recruitment levels from near-stream sources 23 
(Figure 4.5-2). 24 

Riparian management areas around Type F streams would be larger under 25 
Alternative 3 than Alternative 1, and, if not managed, they would provide some 26 
additional wood recruitment potential (less than 10 percent) from conifer-27 
dominated stands (Figures 4.5-2).  Recruitment of the relatively small amount of 28 
wood beyond 100 feet from the stream would begin to occur when riparian stand 29 
ages exceed 100 years or more (Figure 4.5-3).  As described in Section 3.5.3.2 30 
Current Riparian Condition, slightly more than 40 percent of the current stands in 31 
RMAs exceed stand ages of 100 years.  According to ODF stand modeling, after 32 
50 years, approximately 55 percent of the stands would exceed 100 years in stand 33 
age under Alternative 3.  Therefore, Alternatives 3 would offer small benefits to 34 
large wood recruitment potential for large, Type F streams.  The increase in 35 
potential wood levels under Alternative 3 relative to Alternative 1 would likely 36 
result in a small incremental benefit to fish habitat features and fish population 37 
abundance and productivity in action area stream channels.  38 

The 100-foot RMAs on Type N streams under Alternative 3 would add between 39 
10 and 20 percent more wood recruitment potential (Figure 4.5-2) along 348 40 
miles of perennial Type N streams, and 100 percent more wood recruitment 41 
potential along 222 miles of seasonal Type N streams, compared to Alternative 1.  42 
This amount of wood would assist in modifying channel characteristics in the 43 
headwater streams, thereby stabilizing sediment, water, and energy inputs to 44 
Type F streams.  The increased source of riparian timber would likely result in a 45 
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small incremental benefits to fish habitat features and fish population abundance 1 
and productivity in action area stream channels over the next 50 years. 2 
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Figure 4.5-3 Modeled Net Volume of Large Wood in Streams and Recruitment Distance Class 1 

 2 
Source: Biosystems et al. 2003 3 
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Riparian Stand Conditions.  1 
Riparian stand DFCs for conifer, mixed and deciduous-dominated forests have 2 
been developed from reference sites on or adjacent to the action area (Table 4.5-3 
11, Appendix D of the Elliott State Forest Habitat Conservation Plan).  The 4 
ODF riparian modeling effort was not sufficiently detailed to provide spatially 5 
explicit stand characteristics over time to compare with the reference DFC stand 6 
conditions in all categories.  The following assessment addresses stand density as 7 
TPA, number of large diameter trees (dbh), and RD on a qualitative basis where 8 
information is available. 9 

Table 4.5-11 Desired Future Conditions for Riparian Stand Characteristics Based on ODFW AIP 10 
Reference Site Conditions 11 

Dominant 
Stand 

 Density (TPA) 

Basal Area 1 QMD 2 (TPA > 6 inches)  (TPA > 20 inches)  

25th 50th 75th 25th 50th 75th 25th 50th 75th 25th 50th 75th 

Conifer 203 256 286 25 28 41 61 83 143 41 78 99 

Mixed 94 153 253 16 17 20 47 110 133 11 16 29 

Deciduous 66 86 121 11 14 17 45 54 121 3 13 20 
Source:  Kavanagh et al. 2005, Oregon Department of Fish and Wildlife unpublished data 
1 Basal area of trees (feet2/acre) for stems greater than 11 inches diameter-at-breast height (dbh). 
2 Quadric mean diameter (QMD) for all stems greater than 11 inches dbh. 
25th, 50th, 75th = 1st, 2nd, and 3rd interquartiles of the data distribution; 50th percentile is the median value (Oregon Department 
of Forestry 2006a). 
TPA = trees per acre 
> = greater than 

 12 
Stand Density  13 
Stand density in RMAs is a measure of the number of TPA.  In the following 14 
analysis, tree density from the various riparian management zones is related to 15 
the potential large wood recruitment for each alternative based on the probability 16 
of trees falling and hitting the stream channel.  The estimate is based on: 17 

 the ODFW AIP interquartile distribution of natural tree densities (TPA) 18 
under unmanaged riparian conditions along Oregon Coast Range streams, 19 
as summarized in Table 4.5-11 (Thom et al. 2001, Kavanagh et al. 2005);  20 

 the total number of these trees along the streambank, inner and outer RMA 21 
zones of a standard stream acre (160 feet deep by 272 feet stream length); 22 
and  23 

 the probability of trees hitting the channel, including differential factors for 24 
tree fall bias from each zone (Liquori 2004).  25 

The stand density evaluation deals solely with the quantity of available large 26 
wood in the RMA.  It does not address the quality of the wood for providing 27 
appropriate levels of habitat nor the difference between the alternatives in the 28 
timing to generate appropriate wood sizes for various stream categories.  29 
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The approach and results of these calculations are included in Appendix A-3 and 1 
are summarized below.   2 

Alternative 1 – Current Management (No-Action).  The no-harvest riparian 3 
management measures under Alternative 1 would provide approximately 82 and 4 
49 percent of the natural wood recruitment levels for Type F and Type N stream 5 
channels, respectively, regardless of the riparian stand density.   6 

Differences between the Alternative 1 riparian management scenarios for Type F 7 
and Type N streams are as follows. 8 

 Type F Streams.  The interquartile range of riparian (conifer) tree density 9 
of 61 to 143 TPA greater than 6 inches dbh (Table 4.5-11) was used to 10 
assess recruitment potential under Alternative 1.  Based on the probability 11 
of trees falling and intercepting channels from various RMA management 12 
zones, Alternative 1 would provide approximately 82 percent of the 13 
recruitment potential in the riparian zone along Type F streams, 14 
irrespective of tree densities (Table 4.5-12).  Since the Alternative 1 15 
riparian management prescriptions are consistent with current management 16 
regimes, this frequency of the natural wood recruitment potential would be 17 
commensurate with current conditions grown into the future. 18 

 Perennial Type N Streams.  Wood functions differently in the high-19 
gradient transport reaches typical of Type N streams.  In-channel wood 20 
loadings are intended to reduce stream power and channel energy, alter 21 
local stream gradients, store sediment, protect water quality, and supply 22 
wood to downstream areas, rather than offer specific aquatic habitats.  The 23 
50-foot no-harvest zone on perennial Type N streams under Alternative 1 24 
would support an estimated 49 percent of the natural wood recruitment 25 
potential, as summarized in Table 4.5-13.  This frequency would be 26 
commensurate with current conditions. 27 

 Seasonal Type N Streams.  None of the natural wood recruitment potential 28 
from seasonal Type N streams would be retained under Alternative 1 29 
(Table 4.5-14).  This would also be consistent with current conditions. 30 
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Table 4.5-12 Likely Availability of Standing Wood Pieces from Various Alternative Riparian 1 
Management Strategies along Type F Streams in the Action Area1 2 

Tree 
Density 

Distribution 
(Percentile)2 

Reference 
Site Conifer  

Stand 
Density 
(TPA)3 

RMA 
Evaluation 

Width 
(feet) 

Natural 
Recruitment 

Potential 
(TPA) 

Alternative 1 
(%) 

Alternative 2 
(%) 

Alternative 3 
(%) 

75th 143 
     

160 61 82 52 100 

50th 83 
     

160 35 82 63 100 

25th 61 
     

160 26 82 75 100 
Sources:  
1 Assessment details provided in Appendix A-3  
2 Evenly distributed across riparian management area (RMA) acreages (160 feet deep by 272.3 feet stream length) 
3 Oregon Department of Fish and Wildlife Oregon Coastal Reference Sites for Douglas-fir-dominated stands (Thom et al. 
2001) 
% = percent 
TPA = trees per acre 

Table 4.5-13 Likely Availability of Standing Wood Pieces from Various Alternative Riparian 3 
Management Strategies along Large and Medium Perennial Type N Streams in the 4 
Action Area1 5 

Tree 
Density 

Distribution 
(Percentile)2 

Reference 
Site Conifer   

Stand 
Density 
(TPA)3 

RMA 
Evaluation 

Width 
(feet) 

Natural 
Recruitment 

Potential 
(TPA) 

Alternative 1 
(%) 

Alternative 2 
(%) 

Alternative 3 
(%) 

75th 143 160 64 49 51 82 

50th 83 160 37 49 51 82 

25th 61 160 27 49 80 82 
Sources: 
1 Assessment details provided in Appendix A-3  
2 Evenly distributed across riparian management area (RMA) acreage (160 feet deep by 272.3 feet. stream length) 
3 Oregon Department of Fish and Wildlife Oregon Coastal Reference Sites for Douglas-fir-dominated stands (Thom et al. 
2001) 
% = percent  
TPA = trees per acre 
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Alternative 2 – Proposed Action.  The combined no-harvest and MFC riparian 1 
management prescriptions in the 100-foot streambank and inner RMA zones 2 
under Alternative 2, as well as the 10 to 45 TPA retention requirements in the 60-3 
foot outer RMA zone for Type F streams and medium and large Type N streams, 4 
would provide approximately 51 and 80 percent of the natural wood recruitment 5 
levels to Type F and Type N stream channels, respectively, depending upon the 6 
density of conifer trees growing adjacent to these channels (Appendix A-3, 7 
Tables 4.5-12, 4.5-13).   8 

Differences between riparian management scenarios for large and small streams 9 
under Alternative 2 are described below. 10 

 Type F and Large/Medium Type N Streams.  The interquartile range of 11 
riparian (conifer) tree densities of 61 to 143 TPA was used to assess 12 
recruitment potential under Alternative 2 (Tables 4.5-12 and 4.5-13).  13 
Based on the probability of trees falling and intercepting channels from 14 
various RMA management zones, Alternative 2 would achieve DFC for 15 
situations when median (83 TPA) or lower RMA reference conifer stand 16 
densities occur in riparian zones.  For situations of high natural conifer 17 
densities (75th percentile of 143 TPA), thinning in the inner RMA zone 18 
would need to leave nearly 100 TPA to achieve 70 percent of the available 19 
wood that has a probability of reaching a stream channel within the 20 
standard riparian evaluation width (Appendix A-3).   21 
 22 
As shown in Table 4.5-12, Alternative 2 would provide between 52 and 23 
75 percent of the recruitment potential along Type F streams, depending 24 
upon the initial stand density, while Alternative 1 would provide 82 25 
percent.  A multiple-tiered zone of various stand densities under 26 
Alternative 2, when the inner RMA zone is thinned to 50 TPA to achieve 27 
MFC, would offer less potential recruitable tree stems than the 100-foot 28 
no-harvest zone adjacent to Type F streams under Alternative 1.  The size 29 
of tree stems following timing to generate appropriate wood sizes for the 30 
various stream categories is not addressed in this metric.  31 

Conversely, Alternative 2 would provide more potentially recruitable wood 32 
adjacent to large and medium Type N streams than the 50-foot no-harvest 33 
zone under Alternative 1, except for the highest stand density assessed (143 34 
TPA), where Alternatives 1 and 2 would be nearly equal (Table 4.5-13).  35 

 Small Type N Streams.  The 25-foot no-harvest zone on small Type N 36 
streams under Alternative 2, with variable leave retention in the inner and 37 
outer RMA zones based on the channel function, would likely support 38 
between 38 and 44 percent of the natural wood recruitment potential, as 39 
summarized in Table 4.5-14.  Wood contribution under Alternative 2 40 
would exceed input expected under Alternative 1, since the small seasonal 41 
Type N streams would not receive riparian protection under Alternative 1.   42 

About 222 additional miles of Type N streams are part of the stream 43 
network in the action area.  Under Alternative 2, 75 percent of the reach 44 
length on these small Type N streams would be managed in an RMA, so 45 
that up to 167 miles of small Type N streams (22 percent of the channel 46 
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network) could receive riparian protection if they were delineated as either 1 
high energy or debris flow tract reaches.  If the small Type N streams were 2 
not designated as a special category under Alternative 2, the wood 3 
recruitment potential from these RMAs would be identical to Alternative 1.   4 
 5 
Alternative 2 riparian management prescriptions would directly address 6 
leave tree requirements along debris flow tracks by requiring no-harvest 7 
zones in the streambank zone and leaving 10 TPA in the inner RMA zone.  8 
To achieve a target of 70 percent of the natural wood disturbance regime’s 9 
large wood recruitment potential originating from within 100 feet of 10 
channels in the RMA, leave tree requirements in the inner RMA zone 11 
would need to be on the order of 35 to 80 TPA (Appendix A-3).  12 
Alternative 1 would not include provisions for leaving standing wood 13 
along debris flow paths, so the reference target range of 70 percent of the 14 
natural disturbance regime’s large wood recruitment potential in these 15 
areas would not be met under Alternative 1, unless prescribed during site-16 
specific investigations.   17 

Table 4.5-14 Likely Availability of Standing Wood Pieces from Various Alternative Riparian 18 
Management Strategies along Small Seasonal Type N Streams in the Action Area1 19 

Tree 
Density 

Distribution 
(Percentile)2 

Reference 
Site Conifer   

Stand 
Density 
(TPA)3 

RMA 
Evaluation 

Width 
(feet) 

Natural 
Recruitment 

Potential 
(TPA) 

Alternative 1 
(%) 

Alternative 2 
(%) 

Alternative 3 
(%) 

75th 143 100 50 0 38 100 

50th 83  100 29 0 41 100 

25th 61  100 21 0 44 100 
Sources: 
1 Assessment details provided in Appendix A-3  
3  Evenly distributed across riparian management area (RMA) acreage (160 feet deep by 272.3 feet stream length) 
2  Oregon Department of Fish and Wildlife Oregon Coastal Reference Sites for Douglas-fir-dominated stands (Thom et al. 
2001) 
TPA = trees per acre 
% = percent 

 20 
As a function of thinning in the inner RMA, Alternative 2 would have lower 21 
densities of standing tree stems than Alternative 1.  Conversely, Alternative 2 22 
would have more available standing trees along large and medium Type N 23 
streams, and substantially more trees along small and seasonal Type N streams, 24 
than Alternative 1.  The reduction of stems adjacent to Type F streams due to 25 
thinning would result in fewer pieces of available large wood for a few 26 
decades; however, Alternative 2 would reach MFC faster than Alternative 1, 27 
and ultimately would provide larger diameter trees, more volume and higher 28 
quality large wood capable of functioning in larger streams than Alternative 1 29 
(Section 4.5.2.1 Riparian Management Areas-Stand Structure).  While the 30 
addition of large wood pieces would likely benefit the entire drainage network, 31 
the volume of wood and key piece sizes in large channels, in both the action 32 
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and the study area, have been identified as limiting habitat factors to the 1 
production of salmonid fishes.  2 

Alternative 3 – Increased Stream Buffers and Intensive Forestry.  The 160-3 
foot RMA for Type F streams and 100-foot RMA for Type N streams under 4 
Alternative 3 would likely maintain the natural succession of stand densities, and 5 
left unmanaged, the RMA would provide 100, 82, and 100 percent of the natural 6 
wood recruitment levels to Type F, large and medium Type N, and seasonal Type 7 
N stream types, respectively (Appendix A-3).  In comparison, Alternative 1 8 
would retain 82, 49, and 0 percent of the natural wood recruitment potential 9 
along Type F, perennial Type N, and seasonal Type N streams, respectively 10 
(Appendix A-3).   11 

Voluntary thinning options in RMAs along Type F streams under Alternative 3 12 
would be consistent with the Alternative 2 assessment above, offering between 13 
52 and 75 percent of the natural wood recruitment potential in stem densities.  14 
The slight reduction in densities due to thinning would be offset by enhanced 15 
quality of available timber to support functional fish habitat features in larger 16 
streams channels than Alternative 1 17 

Number of Large Diameter Trees 18 
Riparian areas with large diameter trees are more likely to provide key piece-size 19 
wood (key pieces) to streams.  The importance of key pieces was discussed in 20 
Section 3.5.3.2, Riparian Functions and Current Riparian Condition.  Key pieces 21 
are currently in short supply in the action area.  The reference condition for key 22 
piece frequency of large wood ranges between 0.5 and 2.1 key pieces per 100 23 
meters (Appendix D of the Elliott State Forest Habitat Conservation Plan 24 
[Oregon Department of Forestry 2008]).  Key pieces are particularly important 25 
for large stream channels where log jams are the predominant functioning form 26 
for hydraulic control.  Log jams in low-gradient reaches of large, mainstem river 27 
reaches are important for gravel retention.  They also act in the formation of off-28 
channel habitats and contribute to floodplain connectivity.  These aspects help 29 
create diversified aquatic habitats that benefit fish spawning, summer rearing and 30 
winter rearing. 31 

Key piece size has been reported in the AIP database as log diameters in excess 32 
of 24 inches and lengths in excess of 40 feet.  The reference condition for the 33 
QMD of conifer-dominated stands ranges between 25 and 41 inches, with a 34 
median of 28 inches (Oregon Department of Forestry 2008).  Therefore, riparian 35 
stands that meet conifer reference stand characteristics would provide appropriate 36 
levels of key piece-sized wood to channels.  Advanced structure forest offers 37 
more than 10 TPA greater than 24 inches dbh.  Ten percent mortality and 38 
recruitment of this size class per decade (Oliver and Larson 1990, Kennard et 39 
al.1999) from both sides of the channel would place the in-channel key piece size 40 
within the normal range for large channels if advanced stand structure targets are 41 
met (see Section 4.5.2.1, Riparian Management Areas-Stand Structure).   42 

Alternative 1 – Current Management (No-Action).  The characteristics of 43 
advanced structure forest provide a source for key piece-sized wood that would 44 
fall within the natural range of in-channel conditions.  The time period to achieve 45 
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advanced structure targets in Type F streams in the three watersheds across the 1 
action area under Alternative 1 are described in the subsection Riparian 2 
Management Area - Stand Structure Diversity above.  The time needed to 3 
achieve more than 10 TPA greater than 24 inches dbh (i.e., advanced structure; 4 
size important for large Type F stream channels) would range from 0 to 35 years 5 
in various management basins, and average 25 years across the action area under 6 
Alternative 1.  7 

Alternative 2 – Proposed Action.  Riparian thinning in the inner RMA zone to 8 
promote MFC under Alternative 2 would generate larger average tree diameters 9 
than the no-harvest approach under Alternative 1 (Table 4.5-15).  Achievement 10 
of MFC would benefit key piece-sized wood recruitment, which has been 11 
identified as a factor limiting the production of salmonid fish populations in the 12 
action area.    13 

Riparian protection measures for Type F streams under Alternative 2 would 14 
provide increasing wood recruitment to streams over time as stands continue to 15 
grow and mature.  As such, long-term growth of riparian vegetation resulting 16 
from RMA management prescriptions in the streambank, inner and outer RMA 17 
zones on all Type F and Type N streams in the action area would improve in-18 
channel key piece-sized wood loading rates, compared to Alternative 1.  19 

Key piece-sized wood for large mainstem river channels would be developed via 20 
thinning to promote MFC in the inner RMA zone faster under Alternative 2 than 21 
Alternative 1.  The time needed to achieve more than 10 TPA greater than 24 22 
inches dbh along Type F streams would range from 0 to 5 years less in all 23 
watersheds under Alternative 2 than the time needed under Alternative 1.  The 24 
spatial extent of advanced structure in RMAs along Type F streams at Year 50 is 25 
similar to Alternative 1 (Tables 4.5-5 and 4.5-7a).  The time needed to achieve 26 
more than 10 TPA greater than 24 inches dbh along all channel types in the 27 
drainage network would range mostly between 0 and 15 years less in 11 of 13 28 
management basins under Alternative 2 than the time needed under Alternative 1. 29 

Alternative 3 – Increased Stream Buffers and Intensive Forestry.  Riparian 30 
protection measures under Alternative 3 would provide increasing recruitment of 31 
key piece-sized wood to streams over time as stands continue to grow and 32 
mature.  The management approach within RMAs under Alternative 3 would 33 
generate advanced structure stand conditions with corollary benefits to fish 34 
habitat conditions at a greater rate along Type F streams than Alternative 1.  This 35 
alternative would generate additional recruitable key piece-sized wood from 36 
stands more than 100 years in age at distances between 100 and 160 feet from 37 
stream channels relative to Alternative 1.  The difference with respect to in-38 
channel wood loading volumes and changes in fish habitat characteristics would 39 
be small, but potentially important, since key pieces of wood has been identified 40 
as a limiting factor for the production of salmonid fish populations in the action 41 
area.  The voluntary thinning approach would provide recruitable key piece-size 42 
wood levels and timing commensurate with Alternative 2, as discussed above.   43 
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Relative Density  1 
Relative density is a measure of the density of trees in a given stand relative to 2 
the theoretical maximum density for trees of the same size and species.  It is an 3 
accurate measure of occupied growing space, and a useful metric for discussions 4 
of canopy closure and density-dependent mortality (suppression mortality) of 5 
trees.  It is also easy to calculate, independent of site quality, and sensitive to tree 6 
age and size (Figure 4.5-4 and Appendix A-4).  The RD is often used as a 7 
surrogate measure for large wood recruitment when management thinning 8 
regimes are assessed in RMAs. 9 

Figure 4.5-4 Example of Predicted Trends in Relative Density and Stocking (Trees/Acre) for an 10 
Unmanaged Douglas-Fir Stand Planted at 250 Trees per Acre on Site Index 120, as 11 
Modeled by ORGANON SMC 12 
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 13 

Source: Hann et al. 1997, Curtis 1982 14 
Research on Douglas-fir in the Pacific Northwest has shown that canopy closure 15 
in unmanaged stands occurs at an RD of more than 20, and competition-induced 16 
mortality (suppression mortality) begins at about RD 55 (Curtis 1982).  The 17 
Elliott State Forest Habitat Conservation Plan (Oregon Department of Forestry 18 
2008) uses a metric of stand density index (SDI) and has modeled future growth 19 
and yield of stands in the inner RMA zone with thinning to SDI levels of 30, 35 20 
and 40 percent of theoretical maximum SDI values (Overhulser pers. comm. 21 
2006).  Stand density index and RD are nearly identical in the middle parts of 22 
their range, so the metrics are often used interchangeably (Appendix A-4). 23 
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Table 4.5-15 Example of Stand Conditions under Various Alternative Riparian Management 1 
Strategies using Interquartile Distributions of Reference Stand Characteristics 2 

 Riparian Management Strategies 

 No harvest Zones 
(Alternatives 1, 21, and 3) 

Mature Forest Condition 
(Alternative 2, Inner 

RMA2) 

Leave Trees  
(Alternative 2, Outer 

RMA3) 

Stand Condition 25th 50th 75th 25th 50th 75th 25th 50th 75th 

Tree Density 
(TPA) 143 83 61 50 50 50 10 25 45 

Basal Area 
(ft2/acre) 203 256 286 150 220 325 31 79 141 

Relative Density  51 52 53 29 41 55 6 16 29 

Tree Diameter 
(QMD; dbh) 16 24 29 22 28 35 24 24 24 

Zone of 
Vegetation 
Competition 4 

H H H D H H R R D 

Source: Thom et al. 2001, Curtis 1982  
1  Streambank (no-harvest) zone in Alternative 2  
2 Example of range of mature forest conditions (MFC) with thinning to 50 trees per acre (TPA) in the inner riparian 
management area (RMA) zone under Alternative 2. 
3 Example of range of leave trees in outer RMA zone under Alternative 2. 
4 Vegetation Competition Zone Codes: Curtis Relative Density (RD) : 
H =   Healthy Zone; RD 35 – 55.  Trees are vigorously growing, optimally using site resources.   
D =   Diversity Zone; RD 20 – 40.  Allows for differentiation of crown position in the canopy.  Increased size of canopy 
openings, accelerates growth of overstory trees, simulates understory development, and enhances structural complexity.  
R =   Regeneration Zone; RD less than 20.  Allows for regeneration of shade intolerant species.  Canopy closure generally 
occurs at RD less than 20. 
dbh = diameter at breast height 
QMD = quadratic mean diameter 

Alternative 1 – Current Management (No-Action).  Unmanaged riparian 3 
stands would grow and mature until density-dependent factors generate 4 
overstocked conditions with RD values exceeding 55.  At this point, competition-5 
induced mortality (suppression mortality) and stem exclusion would begin in the 6 
stands due to a lack of light and growing space (Curtis 1982).  Self-thinning 7 
mechanisms prevail in overstocked stands, as graphically shown by example in 8 
Figure 4.5-4.  Overstocked stand conditions can begin around stand age 35, 9 
depending on tree density and basal area, with suppression mortality rates 10 
increasing between stand age 60 and 75.  Openings in the stand slow the future 11 
rate of suppression mortality in MFC after this period. 12 

Alternative 1 would result in RD values between 41 and 65, with QMD between 13 
16 and 29 inches, based on interquartile distributions of reference stand 14 
conditions for the study area (Appendix A-4).  The median conifer basal area of 15 
256 square feet per acre would represent an RD value of 52 and a QMD of 24 16 
inches (Table 4.5-15).  These riparian stand conditions would result in healthy 17 
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stand conditions where trees would be vigorously growing and making optimal 1 
use of site resources.  Higher density stands that could occur under various 2 
combinations of the reference stand conditions would result in competition for 3 
growing space and stem exclusion resulting in suppression mortality (Appendix 4 
A-4).  5 

Under Alternative 1, large wood would be delivered to streams from RMAs 6 
through disease, landslides, bank erosion, beaver activity, and suppression 7 
mortality.  The contribution of wood to channels from suppression mortality in 8 
the action area would occur rarely or at a low level, compared to other various 9 
sources of wood in the study area (Andrus and Froehlich 1988, Biosystems et al. 10 
2003). 11 

Alternative 2 – Proposed Action.  The riparian management prescriptions under 12 
Alternative 2 would be designed to encourage a minimum mature forest stand 13 
condition in RMAs for the purpose of retaining or promoting the development of 14 
the large wood recruitment potential.  Where potential harvests within RMAs are 15 
prescribed under Alternative 2, the management goal would be to maintain or 16 
provide a MFC in the managed stand as quickly as possible.  Once MFC occurs, 17 
it would be maintained as a no-harvest area in the inner RMA zone. 18 

The defined MFC conditions of conifer basal areas under Alternative 2 would be 19 
between 150 and 325 ft2 of basal area per acre, with a minimum of 50 TPA.  This 20 
definition would represent an RD value of between 31 and 55, with QMD between 21 
23.5 and 34.5 inches (Appendix A-4).  The median MFC basal area of 220 ft2 per 22 
acre, representing an RD value of 41 and a QMD of 28 inches dbh, would fall 23 
within the zone where trees are vigorously growing and making optimal use of 24 
site resources.  The tree density in the inner RMA zone following thinning would 25 
be generally lower than the level needed for suppression mortality to occur (RD 26 
55 and above).  In these situations, large wood would continue to be delivered to 27 
streams from the inner RMA zone through disease, windthrow, and landslides, 28 
but probably not via suppression mortality.  The mechanisms of wood delivery 29 
for Alternative 2, including disease, windthrow, and landslides, are major 30 
contributing sources of wood for the landscape in the action area.  The 31 
contribution of wood to channels from suppression mortality in RMAs in the 32 
action area would be low compared to other sources (Biosystems et al. 2003). 33 

As noted above, management for MFC in the inner RMA zone under Alternative 34 
2 would result in post-harvest relative densities between RD 31 and RD 55.  35 
Based on an assessment of large wood recruitment in Type F streams, post-36 
harvest relative tree densities in the inner RMA zone under Alternative 2 would 37 
likely result in the maintenance or improvement of in-channel functional wood 38 
loads and key piece-sized wood in large stream channels, with attendant 39 
improvements in fish habitat and productivity, over 50 years compared to 40 
Alternative 1.  The likely increased input of large wood, especially key piece 41 
sizes along large channel sizes under Alternative 2, would directly address a 42 
current habitat limitation to fish populations in the action area (Biosystems et al. 43 
2003, Kavanagh et al. 2005, Nicholas et al. 2005). 44 
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However, reductions in large wood recruitment potential from RMAs along small 1 
and medium stream channels (less than 26 feet active channel width) might occur 2 
due to silvicultural thinning prescription allowed in the inner RMA zone between 3 
25 and 100 feet, with measures designed to facilitate the development of MFC.  4 
Thinning from below would first remove the smallest stems from the stand, but 5 
could remove codominant trees depending on stand density conditions.  These 6 
stems would likely be of sufficient size to form pools in the small and medium 7 
channel sizes (Table 4.5-10).  Actual effects would depend on the density of trees 8 
in the no-harvest zone, proximity of leave trees to the stream, and the level of 9 
thinning in the inner and outer RMA zones.  For instance, to arrive at the 10 
minimum 50 TPA for development of MFC, thinning could remove on the order 11 
of 10 to 90 TPA, depending on the initial stand density.  As such, Alternative 2 12 
management prescriptions would likely produce fewer pieces of small diameter 13 
functional large wood during the first few decades after thinning, but would 14 
provide larger, more stable wood in the long-term in small and medium Type F 15 
streams, compared to Alternative 1.  16 

Development of MFC in the inner RMA zone and maintenance of intermediate 17 
and advanced stand structure ratios at the prescribed proportions across the 18 
RMAs should provide potential recruitment to small and medium channels under 19 
Alternative 2 commensurate with the range of natural conditions at the landscape 20 
scale. 21 

Piece counts of wood in small and medium streams in the action area (less than 22 
26 feet in active channel widths) currently fall within the interquartile range (25th 23 
and 75th percentile) of natural reference sites (Biosystems et al. 2003, Kavanagh 24 
et al. 2005).  These findings suggest current in-channel wood pieces in the action 25 
area are abundant.  A temporary reduction of pieces of wood of this size class 26 
would not substantially affect habitat maintenance.  The streams, however, are 27 
currently lacking key-piece size and volumes of large wood.  The riparian 28 
management prescriptions under Alternative 2 would address this limitation.  As 29 
such, a reduction in small diameter wood densities in these channel sizes under 30 
Alternative 2 may not exhibit considerable changes in fish response.  A long-31 
term benefit of larger, more stable wood pieces in the small and medium streams 32 
would offer a small benefit to habitat conditions and channel complexity and a 33 
corollary improvement in freshwater productivity.   34 

Alternative 3 –Increased Stream Buffers and Intensive Forestry.  As 35 
described above, RD is often used as a surrogate measure for large wood 36 
recruitment when management thinning regimes are assessed in riparian areas.  37 
Since Alternative 3 does not include silvicultural management in RMAs, without 38 
prior approval by the Services and ODFW, the natural RDs of stands would exist 39 
over time, similar to Alternative 1.  Site-specific voluntary thinning options, 40 
approved by the Services, would alter this situation.  For comparative purposes, 41 
such thinning would likely be similar to the Alternative 2 silvicultural measures 42 
to promote MFC.  Refer to the evaluation presented above an assessment of 43 
potential thinning options.   44 
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In-Channel Loading 1 
Large wood DFC ranges were derived from ODFW AIP data and represent the 2 
25th to 75th percentile of the distribution (and median) from Oregon Coast 3 
Range reference sites.  Desirable future conditions were established for each 4 
individual channel size (small, medium, and large) for total pieces and total 5 
number of key pieces per 100 meters of stream reach length, as follows: 6 

 Total large wood [pieces per 100 meters of reach length] - diameter greater 7 
than 6 inches and 6 feet in length or longer: 8 

 Small Stream Channels - 13.8 to 28.7 (19.1)  9 

 Medium Stream Channels - 11.5 to 30.7 (16.2) 10 

 Large Stream Channels - 8.2 to 26.6 (15.7) 11 

 Number of key piece-sized large wood [key pieces per 100 meters of reach 12 
length] - key piece diameter equal to or greater than 24 inches in diameter 13 
and 50 feet in length or longer: 14 

 Small Stream Channels - 0.9 to 4.3 (2.3) 15 

 Medium Stream Channels - 0.9 to 3.3 (2.3) 16 

 Large Stream Channels - 0.5 to 2.1 (1.3)      17 

Current riparian stand characteristics and wood recruitment potential 200 feet on 18 
either side of the stream channel were evaluated in the action area during the 19 
Elliott State Forest Watershed Analysis (Biosystems et al. 2003).  Predictions of 20 
wood recruitment were based on the current riparian vegetation assessment.  21 
Large wood recruitment modeling, adapted from the Riparian Aquatic Interaction 22 
Simulator (RAIS) after Welty et al. (2002), was used to predict future wood 23 
recruitment from streamside riparian stands for 50-year increments over a 300-24 
year period.  25 

The watershed analysis team concluded that future recruitment potential was a 26 
function of stand composition, with conifer-dominated stands providing the 27 
greatest potential for wood inputs to streams, followed by conifer inputs from 28 
mixed stands.  Hardwood stands would provide little overall long-term value to 29 
in-channel wood because of the short life spans and fast decay rates of hardwood 30 
species (Biosystems et al. 2003).   31 

According to the wood recruitment model, the average in-channel wood loading 32 
in the action area would nearly double over the next 50 years with the greatest 33 
likely increase in the Coos Watershed (Table 4.5-16).  Future amounts of large 34 
wood were forecasted to be greatest for Basins 2, 11, 12 and 13, and lowest for 35 
Basins 5, 7, and 10.  The modified RAIS model results indicate that all of the 36 
wood accumulated in the stream would have originated from trees growing 37 
within 100 feet of the channel for stands less than 100 years in age (Figure 4.5-38 
3).  Stand age classes greater than 100 years would begin to contribute small 39 
volumes of wood from RMAs extending between 100 and 160 feet from stream 40 
channels. 41 
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Table 4.5-16 Current and Projected Instream Large Wood Volume in Action Area Streams by 1 
Management Basin 2 

 Mean Large Wood Volume (ft3/100 feet) 

Watershed/Management Basin Year 0 Year 50 

Umpqua Watershed 

Basin 1 41 204 

Basin 2 304 417 

Basin 3 117 262 

Basin 4 199 252 

Basin 13 95 276 

Total 144 272 

Tenmile Watershed 

Basin 5 124 206 

Basin 6 158 236 

Basin 7 177 235 

Total 150 224 

Coos Watershed 

Basin 8 336 266 

Basin 9  64 243 

Basin 10 174 204 

Basin 11 152 326 

Basin 12 84 292 

Total 133 283 

Total Action Area 139 270 
Source: Biosystems et al. (2003) 
ft3 = cubic feet 

The interquartile range (25th and 75th percentile) of ODFW AIP coastal 3 
reference reaches (Thom et al. 2001) and the ODFW benchmark for the action 4 
area (Kavanagh et al. 2005) suggest a desirable amount of in-channel wood 5 
volume lies between 184 and 621 cubic feet of large wood per 100 lineal feet of 6 
stream (17.1 to 57.7 cubic meters per 100 meters).  Only 3 of 13 management 7 
basins in the action area (Basins 2, 4, and 8) support current in-channel loadings 8 
of large wood volumes in this range (Biosystems et al. 2003).   9 

Alternative 1 – Current Management (No-Action) 10 
Type F streams in all management basins would consist of instream wood 11 
loadings within reference conditions under Alternative 1 after 50 years (Table 12 
4.5-16).  A two-fold increase in current instream wood volumes with developing 13 
riparian stands would indicate that fish habitat conditions in the channel network 14 
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across the action area would also improve with a likely positive response in 1 
freshwater fish productivity.   2 

Alternative 2 – Proposed Action 3 
The Alternative 2 multi-tiered riparian management scenario was not previously 4 
modeled, and no quantitative estimates are available for potential instream wood 5 
volume retention in action area channels.  Refer to the wood recruitment 6 
potential section above for a qualitative estimate of available wood in the RMAs 7 
under Alternative 2.  8 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 9 
Large wood from the 100 to 160-foot RMA under Alternative 3 for Type F 10 
streams would not contribute to in-channel wood loading until riparian stands 11 
exceeded 100 years in age (Figure 4.5-3, Biosystems et al. 2003).  Based on these 12 
results, Alternatives 1 and 3 would provide similar in-channel wood volume 13 
levels for all stand ages less than 100 years in age.  For stands older than 100 14 
years in age, Alternative 3 riparian management measures would increase wood 15 
loading to stream channels between 5 and 10 percent more than Alternative 1 16 
over time.  This small level of improvement would likely result in a 17 
corresponding small improvement in the aquatic habitat conditions under 18 
Alternative 3 compared to Alternative 1. 19 

Under Alternative 3, RMAs around Type N streams would contribute 20 
approximately 20 to 30 percent more instream wood volume to those streams 21 
than Alternative 1 (Figures 4.5-2 and 4.5-3).  The additional wood would 22 
increase channel roughness to assist in coarse and fine sediment retention, 23 
thereby reducing the downstream sediment supply to Type F streams and 24 
improving the preponderance of exposed bedrock notable in these stream 25 
channels. 26 

The 160-foot RMA along Type F streams and 100-foot RMA along all Type N 27 
streams under Alternative 3 would offer more acres under riparian management 28 
than Alternative 1, and should improve in-channel wood volumes compared to 29 
Alternative 1. 30 

Large Wood Recruitment Conclusion  31 
Development and recruitment of large wood in Oregon Coast Range streams can 32 
be optimized by maintaining mature coniferous riparian forests.  The 33 
management prescriptions under Alternatives 1, 2 and 3 would protect and 34 
enhance coniferous riparian forest conditions relative to current conditions, with 35 
the ultimate objective of providing sufficient large wood to maintain water 36 
quality and fish habitat.   37 

The riparian protection measures under Alternative 1 for Type F streams would 38 
provide increasing wood recruitment to streams over time as the stands continue 39 
to grow and mature.  Wood recruitment modeling conducted for the Elliott State 40 
Forest Watershed Analysis (Biosystems et al. 2003) predicted a two-fold increase 41 
in in-channel wood loading during the next 50 years for conifer-dominated 42 
riparian areas within 100 feet of stream channels.  Any trees remaining in RMAs 43 
outside of 100 feet following timber harvest under Alternative 1 would have less 44 
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than a 10 percent influence on in-channel wood loading over time (Figure 4.5-2), 1 
and only if such trees were in excess of 100 years in age (Figure 4.5-3).  As such, 2 
long-term growth of riparian vegetation under the 100-foot no-harvest RMAs 3 
along perennial Type F streams would likely provide more in-channel wood 4 
pieces and volumes over the next 50 years than currently exists.  Fish habitat 5 
conditions would progressively improve over the next 50 years with corollary 6 
improvement in fish populations. 7 

Riparian protection measures within a 50-foot no-harvest RMA along perennial 8 
Type N streams under Alternative 1 would add a source of large wood 9 
recruitment to these streams that would benefit downstream Type F streams by 10 
stabilizing channels, reducing streambank erosion, and helping decrease the 11 
downstream transport of fine sediments, which would improve fish productivity 12 
of spawning and rearing habitats over time compared to current conditions. 13 

The riparian protection measures under Alternative 2 for large streams greater 14 
than 50 feet in width likely would provide increasing wood recruitment and key 15 
piece sizes over time as the stands continue to grow and mature compared to 16 
Alternative 1.  Timber harvest in the RMA outside of 100 feet would be the same 17 
as under Alternative 1 (Figures 4.5-2 and 4.5-3).  Long-term growth of riparian 18 
vegetation under the combined 100-foot streambank and inner RMA zone along 19 
large streams greater than 50 feet in width would likely provide larger in-channel 20 
wood pieces and volume at a faster rate than Alternative 1.  Fish habitat 21 
conditions in this channel type would progressively improve over the next 50 22 
years relative to Alternative 1 as well, reducing the potential for in-stream large 23 
wood loading to limit fish population abundance and productivity in the study 24 
area.   25 

Conversely, thinning from below in the inner RMA zone under Alternative 2 26 
would decrease potential for recruitment of functional wood in small, medium, 27 
and large streams less than 50 feet compared to Alternative 1.  This reduction in 28 
wood recruitment would have potential short-term adverse effects on fish 29 
population productivity because channel complexity, wood volume, and deep 30 
pools are considered limiting factors for fish populations.  Reductions in 31 
functional wood would be temporary, lasting a few decades until the thinned 32 
stands reach mature forest conditions.  A long-term benefit of larger, more stable 33 
wood pieces in the small, medium, and large streams less than 50 feet would 34 
offer a long-term benefit to habitat conditions and channel complexity, and a 35 
corollary improvement in limiting factors and fish population productivity.   36 

Direct short- and long-term adverse and beneficial effects of Alternative 2 37 
compared to Alternative 1 would be related to: 38 

 achieving MFC and functional large wood sizes and wood volume quicker 39 
in large streams greater than 50 feet in width;  40 

 achieving MFC and more stable, large wood sizes and key piece volumes 41 
faster in small, medium and large streams less than 50 feet in width; 42 

 a short-term reduction of functional wood sizes in small, medium, and 43 
large streams less than 50 feet in width;  44 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Fish and Their Habitat

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.5-62 

August 2008

 

 providing leave trees around debris flow-prone channels; and  1 

 increasing stream length protected by RMAs, including seasonal Type N 2 
streams (unknown lengths of added protection; up to 167 miles).  3 

The riparian protection measures under Alternative 3 would provide increased 4 
wood recruitment and key piece sizes over time as the stands continue to grow 5 
and mature compared to Alternative 1.  An additional source of wood for 6 
recruitment between 100 and 160 feet on Type F streams under Alternative 3 7 
would increase in-channel wood loading, but typically by less than a 10 percent 8 
compared to Alternative 1 (Figures 4.5-2 and 4.5-3).   9 

Voluntary thinning in the RMA under Alternative 3 would decrease potential for 10 
recruitment of functional wood in small, medium, and large streams less than 50 11 
feet in width compared to Alternative 1.  This reduction in wood recruitment 12 
potential would have potential short-term adverse effects on fish population 13 
productivity because channel complexity, wood volume, and deep pools are 14 
considered limiting factors for fish populations.  Reductions in functional wood 15 
would be temporary, however, lasting a few decades until the thinned stands 16 
reach mature forest conditions.  A long-term benefit of larger, more stable wood 17 
pieces in the small, medium, and large streams less than 50 feet in width would 18 
offer a benefit to habitat conditions and channel complexity that are currently 19 
limiting fish populations.  Thus, these benefits would offer a corollary long-term 20 
improvement in fish population productivity.   21 

Voluntary thinning next to large channels greater than 50 feet in width under 22 
Alternative 3 would provide larger in-channel wood pieces and volume at a faster 23 
rate than under Alternative 1.  Fish habitat conditions in this channel type would 24 
progressively improve over the next 50 years relative to Alternative 1 as well, 25 
reducing the potential for in-stream large wood loading to limit fish population 26 
abundance and productivity in the action area.   27 

Direct short- and long-term benefits of the Alternative 3 compared to 28 
Alternative 1 would be related to: 29 

 providing more riparian buffer width around Type F and large and medium 30 
Type N streams, thereby offering approximately 10 percent more large 31 
wood recruitment potential for stand ages greater than 100 years along 200 32 
miles of stream (26 percent of the action area drainage network);  33 

 providing more riparian buffer width in small, perennial Type N streams, 34 
thereby offering approximately 20 to 30 percent more large wood 35 
recruitment potential along 348 miles of streams (45 percent of the action 36 
area drainage network); and  37 

 increasing stream length protected by furnishing riparian buffer widths and 38 
leave trees around all seasonal Type N streams (up to 222 miles of stream) 39 
compared to Alternative 1. 40 

 achieving MFC and functional large wood sizes and wood volume quicker 41 
in large streams greater than 50 feet in width;  42 
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 achieving MFC and more stable, large wood sizes and key piece volumes 1 
faster in small, medium, and large streams less than 50 feet in width; 2 

 generating a short-term reduction of functional wood sizes in small, 3 
medium, and large streams less than 50 feet in width;  4 

 providing leave trees around debris flow-prone channels; and  5 

 increasing stream length protected by RMAs, including seasonal Type N 6 
streams (unknown lengths of added protection; up to 167 miles).  7 

 8 

Stream Shade 9 
The RMAs provide a forest canopy that can shade streams and effectively 10 
moderate both peak stream temperatures and daily fluctuations.  The current 11 
shade levels in the action area are high, with the quartile range falling between 12 
68 and 93 percent for the various channel sizes (see Section 3.3, Streams, Water 13 
Quality and Water Quantity).  The current shade levels are equal to or exceed 14 
levels found in undisturbed forests (Beschta et al. 1987) and are consistent with 15 
effective shade curves and DFC ranges for small and medium channel sizes 16 
(Table 3.3-6).  In large channels, current shade levels range between 3 and 5 17 
percent less than effective shade DFC targets.  Shade functions from riparian 18 
zones and the likely changes in shade as a result of the alternatives are described 19 
in detail in Section 4.3, Streams, Water Quality, and Water Quantity.  The 20 
influence of shade on water temperature as it relates to fish habitat is discussed 21 
below in subsection Aquatic Habitats, Water Quality, Surface Water 22 
Temperature.  23 

Bank Stability and Erosion Control  24 
The AIP database includes bank erosion under stream bank conditions as a visual 25 
determination of the percent reach length with actively eroding banks.  Although 26 
bank erosion is a natural process, actively eroding banks are sources of silt and 27 
sand that may increase sediment supplies and decrease fish habitat and 28 
productivity.  Actively eroding banks tend to inhibit the development of undercut 29 
banks, which provide desirable habitat for covered fish species.  Unstable, 30 
actively eroding banks also degrade riparian vegetation.  A comparison of AIP 31 
data in the action area with regional reference stream data suggest the distribution 32 
[25th, 50th, and 75th percentiles] of eroding stream banks in action area streams are 33 
currently similar to reference conditions for all channel sizes. 34 

Alternative 1 – Current Management (No-Action) 35 
Under Alternative 1, no-harvest buffers would be applied to all streams in the 36 
action area except Type N seasonal streams.  Streambank integrity would be 37 
protected by no-harvest RMAs 50 to 100 feet wide in the zone immediately 38 
adjacent to the bank, except along Type N seasonal streams where no RMAs 39 
would be implemented.  In a review of the literature, the Forest Ecosystem 40 
Management Team (FEMAT) concluded the act of limiting equipment from 41 
channel banks at a distance of a crown radius was sufficient for protecting root 42 
systems and maintaining stable channel banks (Forest Ecosystem Management 43 
Team 1993).  The range of canopy crowns falls between a radius of 20 to 30 feet 44 
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for conifer and deciduous species typically dominant in the action area (Thomas 1 
1999).   2 

The forest management approaches under Alternative 1 would likely maintain 3 
functioning channel bank conditions in the action area along Type F and 4 
perennial Type N streams.  Since RMAs are not included on seasonal Type N 5 
streams, channel banks would be exposed to erosive forces such that sediment 6 
would be mobilized.  Measurable increases in suspended sediment would be 7 
likely near harvest areas adjacent to seasonal Type N streams and downstream to 8 
the first junction with a larger tributary.  Eventually this sediment would move 9 
downstream into and through Type F streams, but it would be indiscernible from 10 
the background sediment regime.  It is unlikely increased sediment levels would 11 
be measurable anywhere beyond the immediately adjacent stream reach scale.  12 
Current fish habitat and productivity levels would likely be maintained under 13 
Alternative 1 in relationship to current conditions because seasonal Type N 14 
streams have not had historic RMA protection.  15 

Alternative 2 – Proposed Action 16 
Under Alternative 2, no-harvest buffers and equipment limitation zones of 17 
greater than or equal to one-half conifer crown diameter [crown radius] would be 18 
applied to all streams in the action area, with the exception of some small Type N 19 
seasonal streams that do not qualify as either high energy streams or debris flow 20 
track reaches.  Streambank integrity would be protected by no-harvest RMAs of 21 
25 to 100 feet wide in the zone immediately adjacent to the bank along either 22 
shore.   23 

Additional indirect benefits with respect to streambank integrity are likely under 24 
Alternative 2 due to maintenance of no-harvest buffers and equipment limitation 25 
zones on small, seasonal Type N streams that are either high energy reaches or 26 
considered potential debris flow track reaches.  This protection would be 27 
extended to 75 percent of reach lengths of up to an additional 222 stream miles of 28 
seasonal Type N streams.  None of the small, seasonal Type N streams would 29 
have riparian buffer protection under Alternative 1.  As such, the management 30 
approaches under Alternative 2 would offer less erosion potential of stream 31 
banks and reduced fine sediment supply to downstream Type F streams, which 32 
would improve fish productivity compared to Alternative 1. 33 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 34 
Under Alternative 3, no-harvest buffers would be applied to all streams in the 35 
action area.  Streambank integrity would be protected by no-harvest buffers 36 
100 to 160 feet wide for Type N and Type F streams, respectively, in the zone 37 
immediately adjacent to the bank along either shore.  These buffers would also be 38 
sufficient for protecting root systems and maintaining stable channel banks 39 
(Forest Ecosystem Assessment Team 1993, Thomas 1999).    40 

Additional indirect benefits with respect to streambank integrity would be likely 41 
under Alternative 3 due to maintenance of no-harvest buffers on small, seasonal 42 
Type N streams.  This protection would be extended to an additional 222 stream 43 
miles of seasonal Type N streams, which would not have riparian buffer 44 
protection under Alternative 1.  As such, the management approaches under 45 
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Alternative 3 would offer less erosion potential of stream banks and reduced fine 1 
sediment supply to downstream Type F streams, which would improve fish 2 
productivity compared to Alternative 1. 3 

Nutrient Production  4 
The use of nitrogen as a fertilizer and resulting surface water nutrient 5 
concentrations in action area streams has been described in Section 3.1, Forest 6 
Conditions, and Section 3.5, Fish and Fish Habitat.  As described in those 7 
sections, fertilizers are infrequently used in the action area.  When applied, aerial 8 
application techniques are used in areas where low soil nitrogen is retarding tree 9 
growth.  10 

The abundance of nutrients (e.g., nitrogen, phosphorus), the amount of sunlight 11 
striking the stream surface, and the type of channel substrate largely control the 12 
production of aquatic plants (including algae) and insects occupying a stream.  13 
Usually, biological productivity is greatest and species most varied where 14 
nutrients and sunlight are abundant and the substrate consists of gravel and 15 
cobbles.  Nevertheless, the conditions that lead to high productivity can 16 
sometimes have adverse side effects.  Profuse aquatic plant growth in a stream 17 
can lead to elevated pH values that are detrimental to fish.  The nighttime decay 18 
of abundant aquatic plants can lead to decreased oxygen levels in the water.  19 

Timber harvest can lead to short-term losses of nutrients from surrounding slopes 20 
because the dense root mat dies and roots from the new trees and brush take a 21 
few years to reoccupy the site.  Conversely, deciduous trees provide a source of 22 
nitrate to stream channels on an annual basis and generally offset any loss of 23 
nitrogen from timber harvest (Wipfli 1997).  Although nitrogen is highly mobile 24 
in soils, its uptake by roots, bacteria, and other organisms in the soil help keep it 25 
on site.  The loss of phosphorus after timber harvest is minor since it tightly 26 
adheres to soil particles.  The main pathway for phosphorus to enter a stream is 27 
through erosion of the soil.  Even in streams, phosphorus usually remains 28 
attached to soil particles under aerobic conditions. 29 

Current nutrient levels in the action area remain within the range of natural 30 
conditions.  Orthophosphate levels are currently extremely low (0.005 to 0.012 31 
milligrams per liter [mg/L]) in the action area, and likely limit nitrogen uptake by 32 
algae (Biosystems et al. 2003).  Nitrate/nitrite concentrations are more variable 33 
(0.04 mg/L to 0.56 mg/L).  Nutrient concentrations are currently low enough to 34 
preclude potential adverse effects under the alternatives, such as eutrophication 35 
of lakes and streams (see Section 4.3, Streams, Water Quality, and Water 36 
Quantity).   37 

Alternative 1 – Current Management (No-Action) 38 
The concentration of nutrients in Type F streams in the action area based on 39 
either stand fertilization or the amount of leaf and needle inputs from RMAs 40 
would not be expected to change under Alternative 1 over the next 50 years.  The 41 
RMAs would be of sufficient size to continue organic (leaf and needle) inputs to 42 
the channel network for the maintenance of nutrient supplies (Forest Ecosystem 43 
Assessment Team 1993).  Since it is unlikely nutrient levels would change, 44 
primary productivity, pH, and dissolved oxygen levels would remain within 45 
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natural conditions and fish would be unlikely to be affected because of the low 1 
probability of water quality modifications. 2 

Where hardwood conversion occurs as an approved alternative riparian 3 
vegetation management under Alternative 1, the amount of leaf litter and 4 
resulting nutrient concentrations would likely decline at the local site scale 5 
compared to current conditions.  Where hardwood conversion take place, aquatic 6 
productivity would likely decrease, both due to the loss of leaf litter and the loss 7 
of nitrogen fixing bacteria associated with red-alder.  Given the small harvest 8 
patch size related to hardwood conversions and dispersed temporal and spatial 9 
nature of such conversions, the overall influence on fish populations would not 10 
likely be measurable. 11 

Alternative 2 – Proposed Action 12 
The RMAs along Type F and Type N streams under Alternative 2 would be of 13 
sufficient size to continue organic (leaf and needle) inputs to the channel network 14 
for the maintenance of nutrient supplies (Forest Ecosystem Assessment Team 15 
1993).  As described above, the amount of stand fertilization in the action area 16 
would be low with little difference between Alternatives 1 and 2.  In addition, 17 
similar to Alternative 1, site-specific hardwood conversions in RMAs would be 18 
allowed under Alternative 2.  Hardwood conversions would reduce the amount of 19 
leaf litter and resulting nutrient levels, similar to Alternative 1.   20 

The concentration of nutrients in streams in the action area as a result of forest 21 
management would not be expected to change under Alternative 2, relative to 22 
Alternative 1, Primary productivity, pH, and dissolved oxygen levels would 23 
remain within natural conditions and fish would be unlikely to be affected 24 
because of the low probability of water quality modifications. 25 

Alternative 3 – Increased Stream Buffers and Intensive  26 
The RMAs along Type F and Type N streams under Alternative 3 would be of 27 
sufficient size to continue organic (leaf and needle) inputs to the channel network 28 
for the maintenance of nutrient supplies (Forest Ecosystem Assessment Team 29 
1993).  As described above, the amount of stand fertilization in the action area 30 
would be low and similar to Alternative 1.  Hardwood conversions in RMAs 31 
would also be allowed under Alternative 3, and could result in decreases in the 32 
leaf litter contribution and resulting nutrient levels.  These effects would be 33 
similar to Alternative 1.  As a result, the abundance of nutrients in streams in the 34 
action area as a result of forest management would not be expected to change 35 
under Alternative 3, relative to Alternative 1.  Since it is unlikely that nutrient 36 
levels would change, primary productivity, pH and dissolved oxygen levels 37 
would remain within natural conditions and fish would unlikely to be affected 38 
because of the low probability of water quality modifications. 39 

Aquatic Habitats 40 

Aquatic habitats include all stream channel features important for various life 41 
history stages of fish species including migration, spawning, summer and winter 42 
rearing, cover and refuge.  Specific assessment of the alternatives and their 43 
potential effects on fish passage, sediment conditions, water quality, stream flow 44 
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hydrology, and specific habitat elements, such as channel conditions, substrate 1 
distributions, large wood loading, pool quantity and quality, and off-channel 2 
habitat/refugia, is described below. 3 

Fish Passage 4 
Road culverts are the primary constructed fish barriers in the action area.  They 5 
can block the access of anadromous and resident fish to upstream spawning 6 
habitat.  Culverts also can block seasonal movement of juvenile salmon and 7 
steelhead, as well as resident cutthroat trout.  Left uncorrected, culverts 8 
commonly create a drop at the outlet that may be higher than fish can leap.  9 
Elevation drops as small as 6 inches at culvert outlets can preclude small fish and 10 
lamprey from upstream passage.  High flow velocity in the culvert is another 11 
form of blockage.  Lamprey and small fish have a reduced ability to swim 12 
upstream in fast water. 13 

Culverts on Type F streams are relatively rare throughout the action area, 14 
averaging only one for every 4.5 square miles of watershed.  A majority of these 15 
sites are located in the Coos Watershed.  Biosystems et al. (2003) identified a 16 
total of 14 blocking culverts in Type F streams (Table 3.5-8) that were in use in 17 
2002.  The watershed analysis process prioritized the culverts for improving fish 18 
passage, based on the length of upstream Type F streams. 19 

Some barriers to fish migration remain.  The ODF is in the process of removing 20 
culvert blockages in Type F streams.  Most of the current barriers are upstream of 21 
anadromous fish zones.  According to Kavanagh et al. (2005) in 2004, Footlog 22 
Creek in the Umpqua Watershed was the only partial barrier remaining to 23 
anadromous fish passage found during their surveys of anadromous fish-bearing 24 
waters.  Although verification was needed, the authors assumed improvement to 25 
this culvert could access as much as 3.1 miles of habitat.  As such, a small level 26 
of passage risk exists for anadromous fish species.  Resident trout, lamprey, and 27 
other headwater species have greater passage risk than anadromous fish species.  28 

Alternative 1 – Current Management (No-Action) 29 
As described in the subsection Road Density and Location above, the total 30 
mileage of new roads would increase 73 miles in 50 years under Alternative 1.  31 
This total would extend the road network in the action area 14 percent relative to 32 
the roads current extent.  The addition of new roads near stream channels would 33 
occur primarily in seasonal headwater streams, rather than perennial Type N 34 
and/or Type F streams.  Nevertheless, the potential for additional Type F stream 35 
crossings exists.  Stream crossings associated with new roads under Alternative 1 36 
would be constructed in accordance with the Elliott State Forest Management 37 
Plan (Oregon Department of Forestry 1994) and the Forest Roads Manual 38 
(Oregon Department of Forestry 2000).  All new culvert installations would be 39 
constructed to allow passage of both adult and juvenile fish.   40 

Although ongoing improvements with respect to current conditions are likely 41 
under Alternative 1, local conditions at culverts are dynamic.  As such, it is 42 
unlikely that impassible culverts would be eliminated all together.  Since all new 43 
culverts on Type F streams would allow passage and some known fish barrier 44 
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culverts would be replaced, benefits to fish habitat and populations would occur 1 
compared to current conditions.    2 

Alternative 2 – Proposed Action 3 
As described under the subsection Road Density and Location above, the total 4 
mileage of new roads would increase 104 miles in 50 years under Alternative 2.  5 
This would represent an increase of about 31 miles (5 percent) of new road 6 
construction over 50 years compared to Alternative 1 (Table 4.2-1).  Similar to 7 
Alternative 1, the addition of new roads near stream channels would occur 8 
primarily in seasonal headwater streams, rather than perennial Type N and/or 9 
Type F streams.  However, the increased road mileage would increase the 10 
potential for additional Type F stream crossings.  Stream crossings associated 11 
with new roads under Alternative 2 would be constructed in accordance with the 12 
Elliott State Forest Habitat Conservation Plan (Oregon Department of Forestry 13 
2008) and the Forest Roads Manual (Oregon Department of Forestry 2000).  14 
Similar to Alternative 1, ODFW fish passage design requirements to preclude 15 
generating barriers to fish passage would be followed under Alternative 2.   16 

Although ongoing improvements to stream crossings are likely under Alternative 17 
2, local conditions at culverts are dynamic.  As such, it is unlikely that impassible 18 
culverts would be eliminated all together.  Similar to Alternative 1, all new 19 
culverts on Type F streams would allow fish passage, and some known fish 20 
barrier culverts would be replaced.  Benefits to fish habitat and populations under 21 
Alternative 2 would be the same as under Alternative 1.    22 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 23 
As described under the subsection Road Density and Location above, the total 24 
mileage of new roads would increase 87 miles in 50 years under Alternative 3.  25 
This would represent an increase of 14.5 miles (2 percent) over 50 years 26 
compared to Alternative 1.  Similar to Alternative 1, the addition of new roads 27 
near stream channels would occur primarily in seasonal headwater streams, 28 
rather than perennial Type N and/or Type F streams.  However, the increased 29 
mileage would increase the potential for additional stream crossings.  Stream 30 
crossings associated with new roads under Alternative 3 would be constructed in 31 
accordance with the Forest Roads Manual (Oregon Department of Forestry 32 
2000).  Similar to Alternative 1, ODFW fish passage design requirements to 33 
preclude generating barriers to fish passage would be followed under Alternative 34 
3.   35 

Although ongoing improvements to stream crossings would be likely under 36 
Alternative 3, local conditions at culverts are dynamic.  As such, it is unlikely 37 
that impassible culverts would be eliminated all together.  Similar to Alternative 38 
1, all new culverts on Type F streams would allow fish passage, and some known 39 
fish barrier culverts would be replaced.  Benefits to fish habitat and populations 40 
would be the same under Alternative 3 as Alternative 1. 41 

Sediment / Spawning Habitat  42 
Most of the inventoried low gradient stream reaches in the Coos, Tenmile, and 43 
Umpqua Watersheds have gravels in riffle areas near the 35 percent ODFW 44 
habitat benchmark (Kavanagh et al 2005).  Minimal gravel is retained in wide 45 
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channels, rivers, and streams with limited large wood or other structure to capture 1 
bedload sediment.  The current level of gravel embeddedness with fine sediments 2 
is unknown.   3 

Fine sediments (less than 0.85 millimeters [mm]) enter stream networks naturally 4 
through bank erosion, soil creep, and mass wasting events.  Fine sediment can 5 
have detrimental effects on salmonid fish spawning success if sediment is 6 
deposited on redds during the spawning and incubation period (Chapman 1988, 7 
Tappel and Bjornn 1983).  Peterson et al. (1992) concluded that survival and 8 
development of embryos and growth of alevins can be reduced if fine sediment 9 
size fractions exceed 12 percent by weight of the total sample volume.  10 
Accumulations of fine sediment can reduce pool volume or eliminate small 11 
pockets of habitat between rocks, thereby reducing feeding, resting, and 12 
overwintering areas for juvenile salmonid fishes (Chamberlin et al. 1991).  13 
Densities of benthic macro invertebrates can be lowered by accumulation of fine 14 
sediment, thereby reducing the food supply for fishes (Gregory et al. 1987).  15 

Based on the limited sediment monitoring conducted to date, it appears fine 16 
sediment and gravel distributions in the action area are normal for streams in the 17 
study area and similar to reference conditions, as approximated by interquartile 18 
ranges from reference site streams (Section 3.5.3.3, Aquatic Habitats, Habitat 19 
Elements, Spawning Substrate / Fine Sediment).  It is likely that fine sediment or 20 
gravel concentrations are currently allowing proper ecosystem function for 21 
covered fish species.  22 

As discussed in Section 3.5.3.3, Aquatic Habitat-Habitat Elements, however, the 23 
abundance of bedrock substrate in the action area exceeded reference conditions 24 
and is likely altering proper ecosystem function.  According to Biosystems et al. 25 
(2003), the abundance of exposed bedrock substrate in action area streams was 26 
most likely associated with a reduction in large in-channel wood and resulting 27 
scour of streams beds to bedrock.   28 

Alternative 1 – Current Management (No-Action) 29 
Under Alternative 1, the 100-foot and 50-foot no-harvest RMAs on Type F and 30 
perennial Type N streams, respectively, would improve wood recruitment 31 
potential over time (refer to the subsection Riparian Function - Large Wood 32 
Recruitment) and increase gravel retention in Type F streams, when compared to 33 
current conditions.  Attendant improvements in fish spawning substrate would be 34 
likely.  35 

Reduction of fine sediment input associated with implementation of Elliott State 36 
Forest Management Plan (Oregon Department of Forestry 1994) and the Forest 37 
Roads Manual under Alternative 1 would help reduce the potential for 38 
embeddedness of spawning sites compared to current conditions.  Conversely, an 39 
likely 104 acre (22 percent) increase in clearcut acreage (Table 4.1-1) and a 73 40 
mile (14 percent) increase in new road construction (mostly near seasonal Type 41 
N headwater streams; Table 4.2-1) may lead to commensurate increases in the 42 
frequency and magnitude of landslides with more sediment input to streams 43 
compared to current conditions (Section 4.2, Soils and Slope Stability).  Fine 44 
sediments delivered to Type N streams could be delivered downstream to Type F 45 
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streams during freshets.  However, it is unlikely these small changes would be 1 
measurable on a management basin scale given the dynamic nature of fine 2 
sediments in streams and the wide variability of current habitat conditions.  The 3 
slight increase in harvest-induced and road-induced landslides in the action area 4 
under Alternative 1 would be minor and likely not apparent among the natural 5 
temporal/spatial variation in fine sediment levels in downstream Type F streams.  6 
It is likely the current, proper ecosystem function of spawning substrate for 7 
covered fish species would be maintained under Alternative 1.  8 

Whether or not gravel retention would respond sufficiently to reduce the 9 
abundance of exposed bedrock would depend upon: 10 

 the supply of gravel transported through the channel network, 11 

 stream gradient, 12 

 the net amount of instream wood loading (wood recruitment less in-13 
channel depletion and transport), and  14 

 the frequency of peak flows that may influence channel, wood, and 15 
sediment dynamics.   16 

Over time, management approaches under Alternative 1 would increase wood 17 
loading and likely decrease fine sediment supply.  These factors might have 18 
offsetting influences on the potential degree of future in-channel scour and fill 19 
volumes.  Thus, estimating when natural ranges of bedrock conditions might be 20 
restored is not possible.  A worst-case assumption would be that Alternative 1 21 
would maintain current in-channel bedrock conditions.  A best-case assumption 22 
would be that Alternative 1 would reduce the frequency of bedrock substrates in 23 
the action area within the time frame of doubling the likely large wood 24 
recruitment (see the subsection entitled Riparian Function - Large Wood 25 
Recruitment). 26 

Alternative 2 – Proposed Action 27 
The 100-foot combined no-harvest and mature forest inner RMA zone on Type F 28 
and large and medium Type N streams under Alternative 2 would likely achieve 29 
functional wood recruitment sizes and increase instream wood diameters for 30 
large streams quicker than unmanaged no-harvest zones prescribed under 31 
Alternative 1 (refer to the subsection entitled Riparian Function - Large Wood 32 
Recruitment).  More rapid increases in potential large wood recruitment under 33 
Alternative 2 would result in improved gravel retention overtime in large streams 34 
greater than 50 feet in width.  Many of these channels in the study area currently 35 
have low frequencies of gravel and offer a great potential for increased 36 
anadromous fish spawning and incubation if improved (Nickelson et al. 1992).  37 
Given that spawning gravel quantity in the action area is considered a limiting 38 
factor for fish populations in the salmonid fish guild, increased gravel retention 39 
and stability would benefit fish population productivity. 40 

The current level of gravel embeddedness with fine sediments is unknown, but 41 
the ODWF AIP data show similar levels of fine sediments in riffle habitats in the 42 
action area as reference sites (Kavanagh et al. 2005).  Reduction of fine sediment 43 
input supplies are due to: (1) leave trees around debris flow-prone channels, and 44 
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(2) RMAs around more miles of Type N streams than Alternative 1, which would 1 
decrease surface erosion and increase wood delivery to Type N streams.  2 
Increased in-channel wood levels would help trap and store sediments along 3 
steep gradient channels and reduce the downstream transport of fine sediments to 4 
Type F streams.  Attendant improvements in fish spawning substrate and 5 
productivity would be likely under Alternative 2.  6 

Conversely, a likely 109-acre (19 percent) increase in clearcut acreage per year 7 
(Table 4.1-1) and an a 31.3-mile (5 percent) increase in new road miles 8 
constructed in the action area (Table 4.2-1), relative to Alternative 1, may lead to 9 
commensurate increases in the frequency and magnitude of landslides and more 10 
sediment input to streams than likely under Alternative 1 (Section 4.2, Soils and 11 
Slope Stability).  Fine sediments delivered to Type N streams would be 12 
transported downstream to Type F streams during freshets.  However, it would be 13 
unlikely these small changes would be measurable at the management basin scale 14 
given the dynamic nature of fine sediments in streams and the wide variability of 15 
current habitat conditions.  The slight increase in harvest-induced and road-16 
induced landslides and sediment delivery in the action area under Alternative 2 17 
would be minor and offset somewhat by sediment reductions discussed 18 
previously.  The change in sediment inputs under Alternative 2 would not be 19 
apparent among the natural temporal/spatial variation in fine sediment levels in 20 
downstream Type F streams.  21 

The abundance of bedrock substrate in the action area exceeds reference 22 
conditions and is likely altering proper ecosystem function.  The RMAs 23 
established on large Type F streams greater than 50 feet in width under 24 
Alternative 2 would increase wood recruitment potential over time compared to 25 
Alternative 1, and increase the rate of gravel retention.  In small, medium, and 26 
large channels less than 50 feet, management approaches under Alternative 2 27 
would decrease the short-term instream loading of functional wood, but would 28 
increase it over the long-term.  Similar to Alternative 1, it is unknown if 29 
increased gravel retention would respond sufficiently to reduce the abundance of 30 
exposed bedrock.  As a worst-case assumption, Alternative 2 would maintain in-31 
channel bedrock conditions in the action area similar to Alternative 1.  At best, 32 
Alternative 2 would reduce the frequency of bedrock in the action area within the 33 
time frame of likely large wood recruitment to large channels compared to 34 
Alternative 1 (see the subsection entitled Riparian Function - Large Wood 35 
Recruitment). 36 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 37 
The 160-foot RMA on Type F streams under Alternative 3 would likely achieve 38 
natural levels of wood sizes and input rates to channels.  Little additional wood 39 
recruitment potential (5 to 10 percent) would be available from RMAs under 40 
Alternative 3 compared to Alternative 1 (Figure 4.5-2), and then, only after 41 
riparian stand ages exceed 100 years or more (Figure 4.5-3).  Therefore, 42 
Alternatives 1 and 3 would offer similar inputs of large wood to large Type F 43 
streams for future gravel retention.  The small incremental increase in potential 44 
wood levels and hence gravel retention under Alternative 3 relative to Alternative 45 
1 would offer minor, if detectable, benefits to spawning fish populations in Type 46 
F streams.  47 
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The 100-foot RMAs on Type N streams under Alternative 3 would add between 1 
10 and 20 percent more wood recruitment potential (Figure 4.5-2) along 348 2 
miles of perennial Type N streams and 100 percent more wood recruitment 3 
potential along 222 miles of seasonal Type N streams compared to Alternative 1.  4 
This amount of wood would assist in retaining coarse and fine sediments in the 5 
headwater streams, reducing the sediment supply to Type F streams and, thereby, 6 
stabilizing downstream spawning habitat conditions for improved incubation 7 
success.   8 

As noted above, the current level of gravel embeddedness with fine sediments in 9 
the action area is unknown.  The riparian prescriptions around Type N streams 10 
under Alternative 3 would reduce the magnitude of sediment delivery and 11 
transport, and increase wood delivery to Type F streams from upstream sources.  12 
The RMAs along all Type F and Type N streams would reduce the potential for 13 
embeddedness under Alternative 3 compared to Alternative 1.  Attendant 14 
improvements in fish spawning substrate and productivity would be likely under 15 
Alternative 3.  16 

Conversely, a 57 acre (10 percent) increase in clearcut acreage per year (Table 17 
4.1-1) and a 14.5 mile (2 percent) increase in new road miles constructed in the 18 
action area (Table 4.2-1) under Alternative 3 relative to Alternative 1 may lead to 19 
commensurate increases in the frequency and magnitude of landslides and more 20 
sediment input to streams than is likely under Alternative 1 (Section 4.2, Soils 21 
and Slope Stability).  Fine sediments delivered to Type N streams would be 22 
transported downstream to Type F streams during freshets.  However, it is 23 
unlikely these small changes would be measurable given the dynamic nature of 24 
fine sediments in streams and the wide variability of current habitat conditions.  25 
The slight increase in harvest-induced and road-induced landslides and sediment 26 
delivery in the action area under Alternative 3 would be minor and likely not 27 
apparent among the natural temporal/spatial variation in fine sediment levels in 28 
downstream Type F streams.  29 

The abundance of bedrock substrate in the action area exceeds reference 30 
conditions and is likely altering proper ecosystem function.  Due to voluntary 31 
thinning, the RMAs established on large Type F streams greater than 50 feet in 32 
width under Alternative 3 would increase wood recruitment potential over time 33 
compared to Alternative 1, and increase the rate of gravel retention.  In small, 34 
medium, and large channels less than 50 feet, voluntary thinning under 35 
Alternative 3 would decrease the short-term instream loading of functional wood, 36 
but would increase it over the long-term.  Similar to Alternative 1, it is unknown 37 
if increased gravel retention would respond sufficiently to reduce the abundance 38 
of exposed bedrock.  As a worst-case assumption, Alternative 3 would maintain 39 
in-channel bedrock conditions in the action area similar to Alternative 1.  At best, 40 
Alternative 3 would reduce the frequency of bedrock in the action area within the 41 
timeframe of likely large wood recruitment to large channels compared to 42 
Alternative 1 (Section 4.5.2.1; Aquatic Ecosystems, Riparian Function, Large 43 
Wood Recruitment). 44 
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Water Quality 1 
Water quality in the action area is described in detail in Sections 3.3 and 4.3, 2 
Streams, Water Quality, and Water Quantity.  The following discussion 3 
addresses the influence of changes in water quality on fish habitat under the 4 
alternatives.   5 

Surface Water Temperature 6 
Since fish are cold-blooded species, stream temperatures constitute an important 7 
control on production, metabolism, growth, survival, behavior, disease 8 
prevalence and resistance, and habitat use.  Stream temperatures are primarily 9 
determined by or correlated with canopy closure, air temperature, elevation, 10 
channel morphology, topography, hyporheic exchange of groundwater, and 11 
distance from a natural divide.   12 

As described in Section 4.3, Streams, Water Quality and Water Quantity, the 13 
natural thermal potential (NTP) for surface water temperatures in the action area 14 
range between 13.1to 17.7oC (56 to 64 oF) for streams within 10 miles of the 15 
watershed divide and 18.7 to 23.9 oC (66 to 75 oF) for conifer stands along 16 
mainstem rivers and large channels greater than 10 miles from the divide.  These 17 
ranges depend upon the elevation, riparian vegetation composition, and effective 18 
shade levels in the action area (Tables 4.3-1 to 4.3-3).  A comparison with 19 
forecasted temperatures in the action area is also shown in Tables 4.3-1 through 20 
4.3-3.  Potential changes in surface water temperatures resulting from the 21 
alternative are described below.   22 

Alternative 1 – Current Management (No-Action) 23 
Effective shade would increase, and the predicted corresponding water 24 
temperatures would decrease, over time under Alternative 1 compared to current 25 
conditions, as described in Section 4.3.2.1, Alternative 1-Current Management 26 
(No-Action) – Water Temperature.  Decreased peak summer temperatures across 27 
the action area would result in improved summer rearing habitat conditions for 28 
coldwater fish species compared to current conditions.  The greatest benefits 29 
would occur along large stream channels greater than 10 river miles from the 30 
topographic divide where decreases of 0.4 to 0.7oC (0.7 to 1.3 oF) would be 31 
likely.  Large channels less than 10 river miles from the divide would also exhibit 32 
peak summer water temperatures benefit on the order of 0.2 to 0.4oC (0.4 to 0.7 33 
oF).   34 

The likely temperature decreases under Alternative 1 in large stream channels 35 
would bring the temperature regimes in line with the NTP, which is the DFC.  36 
Due to limits of the efficacy of effective shade in RMAs in controlling thermal 37 
regimes as stream channels widen and deepen in the lower reaches of drainage 38 
networks, additional reductions in water temperature would be unlikely (Sullivan 39 
et al. 1990).  Small and medium-sized stream channels generally already support 40 
effective shade levels and water temperatures within reference conditions.  41 
Likely future benefits in these stream channels would be slight. 42 

Increases in riparian vegetation height and opacity to achieve NTP and, thus, 43 
DFC conditions along large stream channels would be likely to occur in all 44 
management basins across the landscape between 10 and 40 years under 45 
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Alternative 1.  Warm summer water temperatures and summer rearing habitat 1 
have been identified as potential limiting factors for steelhead and cutthroat trout, 2 
and for coho salmon in the lower Umpqua Watershed during periods of good 3 
ocean survival (Nicholas et al. 2005).  Achieving the NTP for large stream 4 
channels would likely remove temperature limitations, increasing freshwater 5 
population productivity for these species.  However, populations of the coldwater 6 
salmonid fish guild would all benefit from water temperature reductions.  7 
Temperature effects on other fish guilds are summarized in Section 4.5.2.2, Fish 8 
Species-Biological Effects.   9 

Alternative 2 – Proposed Action 10 
Under Alternative 2, the increases in riparian tree growth and shade, with 11 
predicted corresponding water temperature decreases over time, would result in 12 
summer rearing habitat conditions for coldwater fish species comparable to 13 
Alternative 1.  The greatest benefits would occur along large stream channels 14 
greater than 10 river miles from the topographic divide, and along large channels 15 
less than 10 river miles from the divide.  Increases in riparian vegetation height 16 
and opacity to achieve NTP and, thus, reference DFC conditions would be likely 17 
to occur in all management basins across the landscape between 30 and 40 years 18 
under Alternative 2.  The length of time to reach the NTP would be 19 
commensurate with Alternative 1.  Achieving the NTP for large stream channels 20 
would likely remove identified temperature limitations for cutthroat and 21 
steelhead trout and coho salmon, increasing freshwater population productivity 22 
for these species.  However, populations of all of the coldwater species in the 23 
salmonid fish guild would benefit from the projected peak temperature decreases 24 
under Alternative 2.  Temperature effects on other fish guilds are summarized in 25 
Section 4.5.2.2, Fish Species-Biological Effects.   26 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 27 
Under Alternative 3, the increases in riparian tree growth and shade, with 28 
predicted corresponding water temperature decreases over time, would result in 29 
summer rearing habitat conditions for coldwater fish species comparable to 30 
Alternative 1.  The greatest benefits would occur along large stream channels, 31 
where temperature reductions are needed to meet NTP.  Increases in riparian 32 
vegetation height and opacity to achieve these thermal responses would be likely 33 
to occur in all management basins across the landscape between 10 and 35 years 34 
under Alternative 3.  The length of time to achieve the NTP would be 35 
commensurate with Alternative 1.  36 

The time period to achieve the NTP would be similar between the Alternative 1 37 
and Alternative 3 since both would consist of similar RMA management 38 
practices within 100 feet of streams.  The scientific literature suggests additional 39 
width of riparian buffers beyond 100 feet from the channel would have little 40 
overall influence on surface water stream temperatures (Appendix A-1).  The 41 
only thermal benefit that might occur from an RMA greater than that width 42 
would be if the height of trees growing on steep slopes narrowed the view-to-sky 43 
angle, compared to the height of trees growing in the zone immediately adjacent 44 
to the channel (Section 4.3.2.3, Alternative 3 - Increased Stream Buffers and 45 
Intensive Forestry, Water Temperature).  46 
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Achieving the NTP for large stream channels would likely remove identified 1 
temperature limitations for cutthroat and steelhead trout and coho salmon, 2 
increasing freshwater population productivity for these species.  Populations of 3 
all of the species in the salmonid fish guild would benefit from the projected peak 4 
surface water temperature decreases over the 50-year assessment period.  5 
Temperature effects on other fish guilds are summarized in Section 4.5.2.2, Fish 6 
Species-Biological Effects.   7 

Suspended Sediment (Turbidity) 8 
Forest practices can influence delivery rates of fine sediment by affecting erosion 9 
from compacted soils, such as road surfaces, and by increasing rates of mass 10 
wasting (Beschta 1978, Sullivan and Duncan 1980, Reid and Dunne 1984, Bilby 11 
1985).  Potential forest management-related sources of fine sediments and 12 
turbidity to the channel network in the action area primarily include increases in 13 
landsliding rates, and fine sediment inputs where the road drainage system 14 
remains connected to stream channels.  The influences of timber harvest, 15 
landslide rates, and road systems on sediment production, channel deposition, 16 
and water quality are described in Section 4.1, Forest Condition, Section 4.2, 17 
Soils and Slope Stability, and Section 4.3, Streams, Water Quality, and Water 18 
Quantity. 19 

The effects of fine sediment in suspended form on fish and fish habitat are 20 
discussed in this section.  Sediment deposition or bedload materials were 21 
assessed in the subsection entitled Habitat Elements - Substrate/Spawning 22 
Habitat above.   23 

Although quite high levels of turbidity are usually needed to induce acute fish 24 
mortality, researchers have determined that low levels of total suspended solids 25 
and turbidity can cause chronic, sublethal effects such as “loss or reduction of 26 
foraging capability, reduced growth, resistance to disease, increased stress, and 27 
interference with cues necessary for orientation in homing and migration” (Bash 28 
et al. 2001).  In a review of the available literature on the topic, Bash et al. (2001) 29 
found some salmonid populations or life-history stages may be affected by 30 
relatively low levels of turbidity (18 to 70 nephelometric turbidity units [NTU]).  31 
Bash et al. (2001) placed the effects of turbidity on fish into three categories: 32 
physiological, behavioral, and habitat-related, as follows: 33 

 Physiological 34 

 Gill trauma 35 

 Osmoregulation1 36 

 Blood chemistry 37 

 Reproduction and growth 38 

 Behavioral 39 

 Avoidance 40 

                                                      
 
1 The act of regulating osmotic pressure to maintain water and mineral salt content in body fluids. 
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 Territoriality 1 

 Foraging and predation 2 

 Homing and migration 3 

 Habitat 4 

 Reduction in spawning habitat 5 

 Effect on hyporheic2 upwelling 6 

 Reduction in benthic invertebrate habitat 7 

 Damage to spawning sites  8 

The risk of adverse effect to fish from exposure to suspended sediment increases 9 
in proportion to: 10 

 The magnitude and duration of the impact; 11 

 The vulnerability of the affected life history stage; 12 

 The inability of the organism to avoid the impact through avoidance 13 
behavior; 14 

 The physiological, developmental, and behavioral impairments suffered by 15 
the fish; and 16 

 Indirect mechanisms such as exposure to predation.  17 

 18 
The ability of RMAs to capture fine sediment is largely dependent on their width, 19 
slope, and the management practices within the buffer strip.  Buffer strip width is 20 
the most common parameter used for evaluating the ability of a management 21 
option to reduce fine sediment delivery to streams.  Buffer widths needed for 22 
sediment filtration may vary from 25 to 300 feet or more depending on slope, 23 
parent rock type, and other factors.  Studies of forested watersheds often 24 
recommend buffers along fish-bearing waters of approximately 100 feet for 25 
sediment filtration (Johnson and Ryba 1992).  Young et al. (1980) found 92 26 
percent sediment removal within 80-foot vegetated strips.  Spence et al. (1996) 27 
also reviewed the literature on buffer widths for sediment filtration.  Although 28 
Spence et al. (1996) gave no definitive width, they concluded that 100 feet might 29 
be sufficient; however, 300 feet may be necessary for sediment filtration on very 30 
steep slopes.  The Forest Ecosystem Management Assessment Team (1993) 31 
recommended a buffer width for sediment filtration of one SPTH.  The average 32 
100-year SPTH for the action area is approximately 160 feet.  Rashin et al. 33 
(1999) recommended a 33-foot buffer to keep sediment from timber harvest 34 
related surface erosion from entering streams.  Buffers on the order of 25 feet 35 
have been reported in the literature to be effective for sediment removal and 36 
erosion control, depending upon side slope gradients (Soil Conservation Service 37 
1982).  However, streamside RMAs are not effective in removing sediment 38 

                                                      
 
2 The zone of hydrologic interchange between groundwater and surface water in stream channels. 
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carried in channelized flows or landslides that originate outside of the buffer and 1 
continue through the RMA (Belt et al. 1992).   2 

Alternative 1 – Current Management (No-Action) 3 
Current ODFW AIP data on percent fines (size fractions less than 2mm, based on 4 
visual methods) for small, medium, and large streams across the action area are 5 
within the range of natural conditions for reference streams in the study area 6 
(Thom et al. 2001, Kavanagh et al. 2005).  This result suggests the current 7 
suspended sediment and turbidity levels in streams in the action area are normal 8 
for the region, the geology, and the natural disturbance history.   9 

The total mileage of roads on steep slopes (primarily near seasonal headwater 10 
streams) would increase an estimated 4 percent (4 miles) under Alternative 1 11 
over the next 50 years.  As a consequence, the potential for roads to yield 12 
sediment to streams with attendant influences to fish habitat would also increase 13 
compared to current conditions.  In addition, new road construction along small, 14 
headwater streams that flow seasonally could transport considerable amounts of 15 
suspended sediment to Type F streams as a result of additional road crossings or 16 
increased landslide rates.  The ODF would continue to disconnect the road 17 
drainage system from the channel network, and would embark on a program to 18 
identify and prioritize unnecessary roads for closure and/or decommissioning, 19 
thereby reducing sediment yield over time.  In addition, road placement and 20 
construction, in accordance with the Elliott State Forest Management Plan 21 
(Oregon Department of Forestry 1994) and Forest Roads Manual, would reduce 22 
the potential for fine sediment input to streams as a result of surface water runoff 23 
or landslides.  Construction and maintenance of roads in accordance with these 24 
management plans and regulations would represent an improvement from the 25 
management practices that led to the current levels of road-related fish habitat 26 
effects in action-area streams, including levels of suspended sediment.   27 

Seasonal stream channels, consisting of 222 miles (29 percent) of the channel 28 
network, would not be protected by RMA buffers under Alternative 1.  The lack 29 
of a vegetative buffer would increase the opportunity for surface erosion along 30 
these water bodies and would contribute to suspended sediment levels in 31 
downstream perennial Type N and Type F streams, compared to buffered 32 
channels.  In addition, Alternative 1 would not include provisions for leaving 33 
trees around debris flow- prone channels.  As a result, debris flow travel distance 34 
and the length of stream scoured would be higher around these channels, relative 35 
to forested channels under similar conditions in the action area.  The rate of 36 
landslides would remain consistent with current rates experienced in the action 37 
area, as described in Section 4.2, Soils and Slope Stability.  However, the 38 
potential for wood accumulation and downstream delivery of wood for sediment 39 
trapping and aquatic habitat creation from debris flow-prone channels would be 40 
lower than if these channels were to remain forested.   41 

Erosion from road ditchlines and timber harvest activities would contribute 42 
localized, small-magnitude, sediment loads to streams in the action area.  These 43 
effects would not likely be measurable at spatial scales greater than the stream 44 
reach or site scale.  It is unlikely sporadic and spatially-isolated increased levels 45 
of channel scour and turbidity, with subsequent sediment deposition, would 46 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Fish and Their Habitat

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.5-78 

August 2008

 

degrade water quality for a substantial period of time or in a substantial portion 1 
of the action area.  Thus, sediment and turbidity effects on fish habitat and 2 
populations under Alternative 1are likely to be unchanged from current 3 
conditions. 4 

Alternative 2 – Proposed Action 5 
The miles of new roads on steep slopes in the action area would increase an 6 
estimated 1.7 miles over the next 50 years under Alternative 2 compared to 7 
Alternative 1 (Table 4.2-1).  The likely increase would extend the total length of 8 
roads on steep slopes to 99 miles (18.5 percent of the total road network in the 9 
action area).  Thus, the potential for roads to yield sediment to streams would 10 
increase on the order of 2 percent relative to Alternative 1.  Similar to Alternative 11 
1, the actual sediment yield and delivery to the stream network from new road 12 
construction and use would be small, since all roads would be constructed in 13 
accordance with BMPs in the Elliott State Forest Habitat Conservation Plan 14 
(Oregon Department of Forestry 2008) and the Forest Roads Manual (Oregon 15 
Department Forestry 2000).  The ODF would continue to disconnect the road 16 
drainage system from the channel network, and would embark on a program to 17 
identify and prioritize unnecessary roads for closure and/or decommissioning 18 
under Alternative 2, similar to Alternative 1. 19 

Potential sediment delivery by debris flow-prone channels would be expected to 20 
decrease under Alternative 2 compared to Alternative 1 because trees would be 21 
left along these channels to help reduce the length of stream scoured during 22 
storm events; offer a source of large wood to stream channels; and assist in 23 
decreasing the sediment transport rate from high gradient reaches.  Leaving trees 24 
around debris flow-prone channels would generally decrease debris flow travel 25 
distance and the length of stream scoured, relative to Alternative 1.   26 

The rate of landsliding under the Alternative 2 could increase on the order of 1 27 
percent with greater road construction and more timber harvest compared to 28 
Alternative 1 (Section 4.2, Soils and Slope Stability), but the length of channels 29 
influenced during debris flows would likely be less.  Surface erosion from timber 30 
harvest activities would have the potential to contribute small, localized sediment 31 
loads to streams in the action area, although the effect would not likely be 32 
measurable above the stream reach scale due to predominant use of cable yarding 33 
systems which reduce soil disturbance and compaction.  The net effect of 34 
increased landslides would be minor and likely not apparent among the natural 35 
temporal/spatial variation in landslide initiation (Section 4.2, Soils and Slope 36 
Stability). 37 

Understory vegetation in the RMA, extending out to100 feet in the combined 38 
streambank and inner RMA zones along 200 miles of Type F and large/medium 39 
Type N streams (26 percent of the channel network) would likely offer sufficient 40 
distance for intercepting and filtering overland surface flows (see the discussion 41 
of effective buffer width above).  Disturbance of soils and understory vegetation 42 
is low during thinning operations.  Perennial small Type N streams encompass 43 
348 miles (45 percent of the channel network) in the action area.  Given the steep 44 
side slopes of this channel type in the action area, the 25-foot no-harvest buffer 45 
prescribed for these stream reaches under Alternative 2 would filter a portion of 46 
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the surface erosion occurring in or near these RMAs, but might not be effective 1 
in removing all of the sediment.  Alternative 1 would provide a 50-foot no- 2 
harvest buffer along these channel types and would offer greater, although not 3 
completely effective, filtration capacity to decrease the transport of fine sediment 4 
via surface erosion processes than Alternative 2.  5 

Seasonal small Type N stream channels encompass 222 miles (29 percent of the 6 
channel network) in the action area.  The RMA prescriptions on an unknown 7 
portion, but potentially up to 75 percent (22 percent of the channel network), of 8 
these stream reaches under Alternative 2 would lessen the surface erosion 9 
potential to seasonal Type N streams.  This measure would reduce suspended 10 
sediment and turbidity levels in downstream perennial Type N and Type F 11 
streams, compared to Alternative 1, which would offer no protective measures 12 
along these channel types.  Although the reduction in sediment input levels under 13 
Alternative 2 would be substantial on the stream reach or site level where the 14 
harvest occurs, it is unlikely the reduction would be measurable in downstream 15 
fish-bearing reaches. 16 

About 5.8 additional miles of new road would be constructed on steep slopes 17 
under Alternative 2, which would be about 1.7 miles (2 percent) more than 18 
Alternative 1.  Suspended sediment could be transported to Type F streams via 19 
seasonal Type N streams where roads bisect these streams.  The riparian buffers 20 
around certain small Type N streams under Alternative 2 would reduce the 21 
potential for these sedimentation effects relative to Alternative 1.  The operation, 22 
construction, and maintenance of new roads in accordance with the Elliott State 23 
Forest Habitat Conservation Plan (Oregon Department of Forestry 2008) and the 24 
Forest Roads Manual would be commensurate with Alternative 1.    25 

In spite of a 5 percent increase (31.3 miles) in total road construction compared 26 
to Alternative 1, sediment delivery to Type F streams would likely be less due to 27 
the inclusion of RMAs on a portion of the seasonal Type N streams.  28 
Nevertheless, it is unlikely that differences between Alternatives 1 and 2 with 29 
respect to potential changes in suspended sediment and turbidity levels and 30 
channel scour would offer measurable changes in water quality conditions at 31 
spatial scales larger than a stream reach.  The likely net effects of reduced 32 
sediment and turbidity levels would be minor and probably not measurable in 33 
Type F streams.  Thus, considerable changes in freshwater fish population 34 
productivity as a result of relative improvements in suspended sediment and 35 
turbidity levels under Alternative 2 would not be likely. 36 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 37 
Alternative 3 would result in a 2 percent increase in new road construction (Table 38 
4.2-1) and a 10 percent increase in clearcut harvest acres (Table 4.1-1) relative to 39 
Alternative 1.  These management actions could offer an added risk of increasing 40 
sediment yields to the channel drainage network in the action area.  However, the 41 
actual sediment yield and delivery to the stream network from these new roads 42 
would be small since all roads would be constructed in accordance with the 43 
Forest Roads Manual (Oregon Department Forestry 2000).  Similar to 44 
Alternative 1, ODF would continue to disconnect the road drainage system from 45 
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the channel network, and would embark on a program to identify and prioritize 1 
unnecessary roads for closure and/or decommissioning under Alternative 3. 2 

On a small spatial scale, localized areas could experience sporadic and spatially 3 
isolated increases in suspended sediment and turbidity levels under Alternative 3.  4 
However, such increases would be unquantifiable and unlikely to degrade water 5 
quality conditions for a substantial period of time or throughout a substantial 6 
portion of the fish-bearing waters.  The likely net effect on fish under Alternative 7 
3 compared to Alternative 1 would be minor and likely not apparent among the 8 
natural temporal and spatial variation in population abundance estimates, where 9 
they are available.  10 

Potential sediment delivery by debris flow-prone channels would likely decrease 11 
under Alternative 3 compared to Alternative 1 because trees would be left along 12 
these channels to help reduce the length of stream scoured during storm events, 13 
offer a source of large wood to stream channels, and assist in decreasing the 14 
sediment transport rate from high gradient reaches.  Leaving trees around debris 15 
flow-prone channels would generally decrease debris flow travel distance and the 16 
length of stream scoured relative to Alternative 1.  With similar road construction 17 
and timber harvest levels, the rate of landslides under Alternative 3 would be 18 
comparable to Alternative 1, but the length of channels influenced during debris 19 
flows would likely be less under Alternative 3 due to leave tree requirements.   20 

Surface erosion from timber harvest activities would have the potential to 21 
contribute small, localized sediment loads to streams in the action area, although 22 
the effect would not likely be measurable at the reach scale under Alternative 3.  23 
The available literature suggests that RMAs prescribed under Alternative 3 24 
would offer sufficient distance for intercepting and filtering overland surface 25 
flows (Young et al. 1980, Soil Conservation Service 1982). 26 

Riparian buffers around small, perennial Type N streams under Alternative 3 27 
would provide more overland filtration capacity to decrease the transport of fine 28 
sediment via surface erosion processes than that provided under Alternative 1.  29 
Similarly, riparian buffers around small, seasonal Type N streams under 30 
Alternative 3 would offer less surface erosion potential along these water bodies, 31 
reducing suspended sediment levels in downstream perennial Type N and Type F 32 
streams, compared to Alternative 1.  33 

It is unlikely that differences between Alternatives 1 and 3 with respect to 34 
potential changes in suspended sediment, turbidity levels, and channel scour 35 
would offer measurable changes in water quality conditions at spatial scales 36 
larger than a stream reach.  Although the net sediment delivery to Type F streams 37 
would likely be less under Alternative 3 compared to Alternative 1, the likely 38 
sediment and turbidity effects on fish habitat would be negligible and, thus, 39 
similar to Alternative 1. 40 

Dissolved Oxygen 41 
Maintenance of sufficient concentrations of dissolved oxygen is critical for all 42 
fish species, especially salmon and trout (Spence et al. 1996).  Reduced levels 43 
can affect growth and development of all stages, swimming ability, and juvenile 44 
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and adult migration success.  Dissolved oxygen concentrations of 8.0 to 9.0 mg/l 1 
are generally needed to ensure normal physiological function of salmonid fishes 2 
(Bjornn and Reiser 1991).  Current Oregon Department of Environmental 3 
Quality (DEQ) dissolved oxygen water quality criteria for spawning and 4 
coldwater streams are 9.0 and 8.0 mg/l, respectively (Oregon Administrative 5 
Rules [OAR] 340-041-0001).  6 

As described in Sections 3.3 Streams, Water Quality and Water Quantity, and 7 
3.5.3.3, Aquatic Habitats-Water Quality, surface water dissolved oxygen levels in 8 
the action area were reported to range between 8.7 and 10.0 mg/l (87 and 9 
100 percent of saturation).  These values indicate the current stream ecosystem is 10 
healthy, with relatively low algal productivity.  High algal productivity typically 11 
generates wide swings in dissolved oxygen concentrations, since primary 12 
production adds considerable oxygen during the day and algal 13 
respiration/degradation consumes oxygen at night.  14 

Dissolved oxygen concentration and supply are related to stream temperature and 15 
amounts of fine sediment in the substrate (Chapman and McLeod 1987).  Low 16 
dissolved oxygen has a negative effect on fish and aquatic insects.  One of the 17 
most critical areas to maintain dissolved oxygen concentrations is in the gravel 18 
(important to incubating salmonid embryos), since concentrations in the gravel 19 
are often less than in the stream water column (Hicks 2002).  Fine sediment 20 
within the streambed can restrict dissolved oxygen from reaching incubating eggs 21 
(Iwamoto and Salo 1978).  Factors that influence intergravel oxygen 22 
concentrations during fish spawning and incubation include gravel deposition 23 
and retention, fine sediment deposition, minimum and maximum stream flows, 24 
and hydrologic fluxes in the hyporheic zone.  All of these causal factors are 25 
addressed elsewhere in this section. 26 

There are no reports of adverse biological effects at the dissolved oxygen 27 
concentrations measured in the action area to date (Biosystems et al. 2003).  As 28 
such, current conditions are allowing proper ecosystem function.  29 

Alternative 1 – Current Management (No-Action) 30 
Generally, the effects of Alternative 1 on dissolved oxygen would be tied to how 31 
well the riparian management prescriptions would protect stream temperature 32 
and control fine sediment inputs.  Other factors, such as the addition of stream 33 
nutrients and highly biodegradable organic matter, could affect dissolved oxygen 34 
concentrations in water systems.  However, these factors are usually of minor 35 
concern in forest streams (Spence et al. 1996, Hicks et al. 1991), and would have 36 
very low likelihood of affecting dissolved oxygen concentrations.  37 

Reduced sediment input over time as a function of the surface erosion 38 
management controls, road management, and increases in large wood recruitment 39 
to channels, would ensure dissolved oxygen concentrations are maintained under 40 
Alternative 1, relative to current conditions.  Current dissolved oxygen 41 
concentrations that allow proper ecosystem function for aquatic species would be 42 
maintained under Alternative 1.  43 
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Alternative 2 – Proposed Action 1 
Similar to Alternative 1, the effects of Alternative 2 on dissolved oxygen would 2 
be tied to how well the riparian protection measures would protect stream 3 
temperature and reduce the potential for fine sediment inputs.  Sediment input as 4 
a function of the road management, timber harvest levels, landslide rates, likely 5 
water temperature regimes, and increases in large wood recruitment to channels 6 
under Alternative 2 would likely maintain dissolved oxygen concentrations 7 
similar to those under Alternative 1.  As such, dissolved oxygen concentrations 8 
that currently allow proper ecosystem function for aquatic species would be 9 
maintained under Alternative 2.  10 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 11 
Sediment input as a function of the road management, timber harvest levels, 12 
landslide rates, likely water temperature regimes, and increases in large wood 13 
recruitment to channels under Alternative 3 would likely maintain dissolved 14 
oxygen concentrations similar to Alternative 1.  As such, dissolved oxygen 15 
concentrations that currently allow proper ecosystem function for aquatic species 16 
would be maintained under Alternative 3. 17 

Forest Chemicals  18 
The use and effects of forest chemicals in the action area is described in Section 19 
4.1, Forest Conditions.  No insecticides, fungicides, or rodenticides are currently 20 
used in the action area, nor would any likely be used in the future under any of 21 
the alternatives.  Herbicides are currently used in the action area to control 22 
competing vegetation, kill noxious weeds, and maintain roads.  The use of 23 
herbicides to control competing vegetation and kill noxious weeds in clearcuts 24 
would occur in proportion to the rate of clearcut harvest; about 85 percent of 25 
clearcuts require treatment to control brush (Table 4.1-4).  The use of herbicides 26 
along roads would be in proportion to the total mileage of roads in the study area.  27 
Given the varying levels of clearcut harvest and road construction under the 28 
alternatives, herbicide application would be greatest under Alternative 2, 29 
followed by Alternative 3 and Alternative 1.    30 

All herbicide application in the study area would be done in accordance with 31 
U.S. Environmental Protection Agency (EPA) herbicide label requirements and 32 
Oregon Forest Practices Rules (FPR) requirements.  Buffers would be maintained 33 
along surface water and significant wetlands under all alternatives, and restriction 34 
on the timing and method of application would be enforced.  As such, the effects 35 
of forest chemical application would not be likely to differ between alternatives.  36 
Refer to Section 4.1, Forest Conditions, for an additional discussion of the effects 37 
of forest chemicals.   38 

Hydrology 39 
 40 
Peak Flow 41 
Two types of peak streamflow events can influence aquatic habitat conditions:  42 

 seasonal peak flows occurring every winter in response to rain events; and  43 
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 exceptional peak flows that produce floods with a recurrence interval of 1 
once every 5 to 10 years or more.   2 

Seasonal peak flows do not normally produce substantial changes in stream 3 
channel structure, but they can potentially cause redd scour or bed mobility.  4 
Such scour would be important for fish species with embryos incubating in 5 
gravel beds during winter (Lisle 1981, Montgomery et al. 1997). 6 

Conversely, floods are generally regarded as channel-forming events, particularly 7 
the floods that occur frequently (i.e., once every 2 to 3 years on average).  Floods 8 
exceeding bankfull flows may move large amounts of bedload and large wood, 9 
and shape channel structure.  Floods typically occur in association with storms 10 
that often trigger shallow-rapid landslides and/or debris flows (Benda et al. 1998, 11 
Fetherston et al. 1995). 12 

Management-related influences on potential peak flow under the alternatives 13 
would include use of roads, timber harvest, and the acreage of hydrologically 14 
immature forest (young forests incapable of capturing substantial precipitation) 15 
in watersheds and management basins within the action area.  Greater timber 16 
harvest volumes could increase peak flows in the action area relative to current 17 
conditions.  This analysis assumes early structure forest is consistent with 18 
hydrologically immature stand conditions (Washington Forest Practices Board 19 
1997).  This structure condition has the potential to increase the water available 20 
for runoff and thus, peak stream flows, when the percentage of such stands is 21 
high within a given drainage area.    22 

About 7.5 percent of the action area is currently in early structure forest.  Based 23 
on the Beschta et al. (2000) review of peak flow studies, it is unlikely peak flow 24 
effects would be observed in any management basin with less than 30 percent 25 
early structure forest at any time over the next 50 years.  Management basins that 26 
attain early structure forest in more than 30 percent of the watershed may 27 
experience an increase in peak flows with recurrence intervals of less than 1 year, 28 
but no measurable change in peak flows with longer recurrence intervals.  Refer 29 
to Section 4.3, Streams, Water Quality, and Water Quantity, for a more detailed 30 
discussion of peak flows. 31 

Alternative 1 – Current Management (No-Action) 32 
As described in Section 4.3.2.1, Alternative 1 – Current Management (No-33 
Action) – Peak Flow Changes Due to Road and Timber Harvest, runoff rates and 34 
delivery of water to streams from new road construction under Alternative 1 35 
would be similar to current conditions on the management basin scale and larger.   36 

Early structure forest conditions would almost double within the action area, 37 
changing from 7.5 percent to 14.5 percent across the action area over the next 50 38 
years under Alternative 1.  Nevertheless, none of the three watersheds in the 39 
study area would support more than 15 percent early structure over the next 50 40 
years under Alternative 1 (Figure 4.5-5), and the action area as a whole would 41 
only support more than 15 percent early structure (15.3 percent) for a short 42 
period of time in the next 50 years (less than 5 years).  The small extent of 43 
hydrologically immature stands over the next 50 years would preclude 44 
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measurable effects of peak stream flows on channel conditions or fish habitat at 1 
the watershed scale under Alternative 1.  2 

However, individual management basins, including Basins 10 and 12 in the Coos 3 
Watershed and Basin 13 in the Umpqua Watershed, would likely have early 4 
stand structures exceeding 30 percent at various times over the next 50 years.  5 
The extent of the early structure stands in these management basins could lead to 6 
measurable increases in peak flows with recurrence intervals of less than 1 year, 7 
but not for peak flows with a longer recurrence interval (Table 4.3-5).  Since 8 
peak flows in excess of the 1 year recurrence interval transport most of the 9 
bedload sediment and alter channel form, it is unlikely that whole management 10 
basins in the action area would experience channel changes in response to peak 11 
flow changes under Alternative 1.   12 

However, small-magnitude, localized increases in peak flows would be likely to 13 
occur on stream reaches within management basins where timber harvest and 14 
roads were concentrated.  Some Type N streams, and potentially some small-15 
order Type F streams, would have high percentages of their drainages in early 16 
stand structure with corollary high road densities.  Changes in peak flow regimes 17 
in these small channels would likely alter bedload sediment transport and channel 18 
forms within the affected streams, downstream to the point of joining a larger 19 
tributary.  While, current fish habitat and productivity levels would likely be  20 
reduced on a small and localized level, the impacts would likely be immeasurable 21 
on spatial scales larger than a stream reach.  If multiple, harvests occur under 22 
Alternative 1, they would be spread out across the action area, with little 23 
measurable influence on fish population productivity.  24 
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Figure 4.5-5 Trends in Early Stand Structure across the Action Area for the Alternatives over 50 1 
Years 2 
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Alternative 2 – Proposed Action 4 
As described in Section 4.3.2.2, Alternative 2-Proposed Action, Peak Flow 5 
Changes Due to Roads and Harvest, runoff rates and delivery of water to streams 6 
from new road construction under Alternative 2 would not be substantially 7 
different from Alternative 1 on the management basin spatial scale or larger.   8 

Similar to Alternative 1, none of the three watersheds in the study area would be 9 
likely to have substantially more than 15 percent early structure over the next 50 10 
years under Alternative 2 (Figure 4.5-5).  Consequently, differences in peak 11 
stream flows between Alternative 1 and Alternative 2 as a function of vegetative 12 
stand conditions at Year 50 would not be detectable at a watershed scale.   13 

Greater acreages of early structure forest and road mileage under Alternative 2 14 
would increase the potential for increased peak flows in the action area, relative 15 
to Alternative 1.  Alternative 2 would result in construction of 31 more miles of 16 
road than Alternative 1, or construction of 0.6 miles of road per year, on average 17 
(Table 4.2-1).  In addition, after 50 years, about 14,334 acres would be in early 18 
structure forest under Alternative 2 (Table 4.1-2).  This acreage of hydrologically 19 
immature forest would represent about 15.4 percent of the action area, and would 20 
be about 854 acres more than Alternative 1 (Table 4.1-2).  As detailed in the 21 
discussion of Alternative 1, peak flow effects would likely not be measurable at a 22 
spatial scale greater than a reach except possibly in a few management basins 23 
that attain young forest structure in more than 30 percent of a management basin 24 
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(Table 4.3-5).  For Alternative 2, the only example would be in the Coos 1 
Watershed, Basin 10-B, which would exhibit 33.5 percent early forest structure 2 
during one 5-year period.  In that management basin, the early forest structure 3 
and associated roads would not be sufficient to produce a measurable change in 4 
peak flows at recurrence intervals longer than 1 year.  Therefore, under 5 
Alternative 2, it is unlikely any management basin in the action area would 6 
experience large scale channel changes in response to peak flow changes.   7 

At small spatial scales, localized areas could experience sporadic and spatially 8 
isolated increases in peak flows under Alternative 2, depending upon the rate and 9 
location of timber harvest and new road construction.  The increased levels of 10 
clearcut harvest under Alternative 2 compared to Alternative 1 would increase 11 
the risk of small spatial scale effects on peak flows.  Small-magnitude, localized 12 
increases in peak flows would be likely to occur on stream reaches within 13 
management basins where timber harvest and roads were concentrated.  Some 14 
Type N streams, and potentially some small-order Type F streams, would have 15 
high percentages of their drainages in early stand structure.  Changes in peak 16 
flow regimes in these small channels would likely alter bedload sediment 17 
transport and channel forms within the affected stream, downstream to the point 18 
of joining a larger tributary.  The likely net effects of potential peak flow 19 
increases on fish habitats and populations under Alternative 2 compared to 20 
Alternative 1 would be minor because these impacts would be small and 21 
localized.  If multiple, harvests occur under Alternative 2, they would be spread 22 
out across the action area, with little measurable influence on fish population 23 
productivity.  24 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 25 
As described in Section 4.3.2.3, Alternative 3-Increased Stream Buffers and 26 
Intensive Forestry, Peak Flow Changes due to Roads and Harvest, runoff rates 27 
and delivery of water to streams from new road construction under Alternative 3 28 
would not be substantially different than those associated with Alternative 1 on a 29 
management basin spatial scale or larger.   30 

Similar to Alternative 1, none of the watersheds in the study area would likely 31 
have substantially more than 15 percent early structure over the next 50 years 32 
under Alternative 3 (Figure 4.5-5).  Consequently, differences in peak stream 33 
flows between Alternative 1 and Alternative 3 as a function of vegetative stand 34 
conditions at Year 50 would not be detectable at a watershed scale.     35 

Greater acreages of early structure forest and road mileage under Alternative 3 36 
could increase the potential for increased peak flows in the action area, relative to 37 
Alternative 1.  Alternative 3 would result in 14.5 more miles of road construction 38 
than Alternative 1, or construction of 0.3 miles of road per year, on average 39 
(Table 4.2-1).  In addition, after 50 years, about 12,234 acres would be in early 40 
structure forest under Alternative 3 (Table 4.1-2).  This acreage of hydrologically 41 
immature timber would represent 13.1 percent of the action area, and would be 42 
about 1,246 acres (9 percent) less than Alternative 1 (Table 4.3-5).  As detailed in 43 
the discussion of Alternative 1, peak flow effects would likely not be measurable 44 
except possibly in a few management basins that attain young forest structure on 45 
more than 30 percent of the management basin (Table 4.3-5).  For Alternative 3, 46 
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there would be no management basins that would attain as much as 30 percent 1 
early structure forest within the next 50 years.  Therefore, under Alternative 3, it 2 
is unlikely that any entire management basin in the action area would experience 3 
channel changes in response to peak flow changes.    4 

However, on small spatial scales, localized areas could experience sporadic and 5 
spatially isolated increases in peak flows, depending upon the rate and location of 6 
timber harvest and new road construction under Alternative 3.  Increased clearcut 7 
harvest levels under Alternative 3 could increase the risk of small spatial scale 8 
effects on peak flows.  Small-magnitude, localized increases in peak flows would 9 
be likely to occur on stream reaches within management basins where timber 10 
harvest and roads were concentrated.  Some Type N streams, and potentially 11 
some small-order Type F streams, would have high percentages of their 12 
drainages in early stand structure.  Changes in peak flow regimes in these small 13 
channels would likely alter bedload sediment transport and channel forms within 14 
the affected stream, downstream to the point of joining a larger tributary.  The 15 
likely net effects of potential peak flow increases on fish habitats and populations 16 
under Alternative 3 compared to Alternative 1 would be minor because these 17 
impacts would be small and localized.  If multiple, harvests occur under 18 
Alternative 3, they would be spread out across the action area with little 19 
measurable influence on fish population productivity 20 

Drainage Network 21 
Roads near streams can act as tributary ephemeral channels during intense 22 
rainfall, increasing stream flow, peak flow, sediment load, and channel scour.  23 
The road network in the action area was not a part of the historical landscape 24 
condition.  However, the location of the roads, their proximity to channels, and 25 
the level of disconnection from the stream network have a large effect on 26 
whether or not the drainage network is extended upslope (Section 4.2, Soils and 27 
Slope Stability).  As discussed in Section 3.3, Streams, Water Quality, and Water 28 
Quantity, and Biosystems et al. (2003), it appears the drainage network is 29 
currently functioning at some risk to the ecosystem.  As discussed in Section 4.2, 30 
Soils and Slope Stability, and summarized above, there are between 27.3 and 31 
64.4 miles of roads/ditches likely draining to streams in the action area.  This 32 
corresponds to a drainage network extension of 0.19 to 0.44 miles per square 33 
mile.  The total stream density in the action area is about 4.92 miles per square 34 
mile, so the road network currently extends the stream network by about 3.9 to 35 
8.9 percent.   36 

Alternative 1 – Current Management (No-Action) 37 
Under Alternative 1, no new roads would be constructed within 100 feet and 38 
parallel to streams, where possible, and all mid-slope and upper-slope roads 39 
would be constructed in accordance with the Elliott State Forest Management 40 
Plan (Oregon Department of Forestry 1994) and the Forest Roads Manual 41 
(Oregon Department Forestry 2000).  Compliance with the guidelines would 42 
improve current road drainage conditions over time, and would reduce the 43 
potential for new impacts to road drainage networks as a result of road 44 
construction.  The ODF would also continue to disconnect the current road 45 
drainage system from the channel network.   46 
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The current and new road system in the action area would maintain some degree 1 
of hydrologic connectivity over the next 50 years, given the current connection of 2 
the road and ditch system to the stream network.  At worst, fish and their habitat 3 
would be exposed to increased adverse effects due to peak stream flows, 4 
sediment loads, and channel scour from the increase of 73 miles of road that 5 
would be constructed under Alternative 1.  The increase in mileage of roads built 6 
under Alternative 1 over the next 50 years would result in small-magnitude, 7 
localized increases in rates of runoff and sediment delivery.  These impacts 8 
would likely be detectable at a stream reach or site spatial scale when a new road 9 
crosses a stream, downstream to the where the stream joins a larger tributary.  At 10 
best, improvements to the road system due to hydrological disconnection, 11 
decommissioning of roads near streams, and required new construction 12 
techniques would offset the potential for increases in the drainage network as the 13 
road system is expanded over the next 50 years.  14 

At the management basin and watershed spatial scales, effects from an increase 15 
of road construction under Alternative 1 would not be detectable because of 16 
overall small annual construction levels, the BMPs used during construction to 17 
reduce erosion and runoff, and the dispersed nature of harvest throughout the 18 
action area.  The potential increased effects of road construction on fish 19 
populations under Alternative 1 would not be substantially different from current 20 
conditions.  21 

Alternative 2 – Proposed Action 22 
About 104 miles of new road and 6 miles of new road on steep slopes would be 23 
constructed under Alternative 2 over the next 50 years.  This construction would 24 
represent an increase of 31 miles (5 percent) in total new roads and a 2 mile 25 
increase (2 percent) of roads on steep slopes relative to Alternative 1.  However, 26 
similar to Alternative 1, the effects of new road construction on the length of the 27 
drainage network in the action area would be low because no new roads would be 28 
constructed parallel to and within 100 feet of streams, where possible, and all 29 
roads would be constructed in accordance with the Elliott State Forest Habitat 30 
Conservation Plan (Oregon Department of Forestry 2008) and the Forest Roads 31 
Manual (Oregon Department Forestry 2000).  Compliance with the guidelines 32 
would likely improve current road drainage conditions over time and reduce the 33 
potential for new impacts to the road drainage network.  Similar to Alternative 1, 34 
ODF would continue to disconnect the current road system from the channel 35 
network.  36 

The current and new road system in the action area would maintain some degree 37 
of hydrologic connectivity over next 50 years, given the current connection of the 38 
road and ditch system to the stream network.  Although the exact length of new 39 
ditches connected to streams cannot be reliably estimated, future stream 40 
connectivity and extension of the drainage network would be proportional to the 41 
amount of new road construction in the action area.  An additional 31 miles of 42 
road would be built under Alternative 2 relative to Alternative 1.  The additional 43 
mileage of roads built under Alternative 2 over the next 50 years would result in 44 
small-magnitude, localized increases in rates of runoff and sediment delivery.  45 
These impacts would likely be detectable at a stream reach or site spatial scale 46 
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when a new road crosses a stream, downstream to the where the stream joins a 1 
larger tributary.   2 

It is unlikely, however, that there would be any detectable difference between the 3 
alternatives with regard to drainage network extension attributable to road 4 
construction at the management basin spatial scale or larger (Section 4.2, Soils 5 
and Slope Stability).  Effects from an increase of road construction under 6 
Alternative 2 would not be detectable at the management basin spatial scale or 7 
larger, due to overall small annual road construction rates, BMPs used during 8 
construction to reduce erosion and runoff, and the dispersed nature of 9 
management throughout the action area.  The potential increased effects of 31 10 
miles of road construction on fish populations under Alternative 2 would not be 11 
substantially different form Alternative 1.  12 

Alternative 3 –Increased Stream Buffers and Intensive Forestry 13 
An estimated 87 miles of new road and 5 miles of new road on upper slopes 14 
would be constructed over the next 50 years under Alternative 3 (Table 4.2-1).  15 
This construction would represent an increase of 14 miles (2 percent) in total new 16 
roads and a 1 mile increase (1 percent) of roads on steep slopes relative to 17 
Alternative 1.  However, similar to Alternative 1, the effects of new road 18 
construction on the length of the drainage network in the action area would be 19 
low, because no new roads would be constructed parallel to and within 100 feet 20 
of streams, where possible, and all roads would be constructed in accordance 21 
with the Forest Roads Manual(Oregon Department Forestry 2000).  Compliance 22 
with the guidelines would likely improve current road drainage conditions over 23 
time, and reduce the potential for new impacts to the road drainage network.  24 
Similar to Alternative 1, ODF would continue to disconnect the current road 25 
system from the channel network under Alternative 3.   26 

The current and new road system in the action area would maintain some degree 27 
of hydrologic connectivity over next 50 years, given the current connection of the 28 
road and ditch system to the stream network.  Although the exact length of new 29 
ditches connected to streams cannot be reliably estimated, future stream 30 
connectivity and extension of the drainage network would be proportional to the 31 
amount of new road construction in the action area.  An additional 14 miles of 32 
road would be built under Alternative 3 relative to Alternative 1.  The additional 33 
mileage of roads built under Alternative 3 over the next 50 years would result in 34 
small-magnitude, localized increases in rates of runoff and sediment delivery.  35 
These impacts would likely be detectable at a stream reach or site spatial scale 36 
when a new road crosses a stream, downstream to the where the stream joins a 37 
larger tributary.   38 

It is unlikely, however, that there would be any detectable difference between 39 
Alternative 1 and Alternative 3 with regard to drainage network extension 40 
attributable to road construction at the management basin spatial scale or larger 41 
(Section 4.2, Soils and Slope Stability).  Effects from an increase of road 42 
construction for Alternative 3 would not be detectable at these spatial scales, 43 
because of overall small annual road construction rates, BMPs used during 44 
construction to reduce erosion and runoff, and the dispersed nature of 45 
management throughout the action area.  The potential increased effects of 14 46 
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miles of road construction on fish populations under Alternative 3 would not be 1 
substantially different from Alternative 1.  2 

Floodplain Connectivity 3 
Less than 10 percent of the Type F stream miles in the action area are floodplain 4 
stream channels.  Such channels are most frequently located in the Tenmile 5 
Watershed (35 percent of the Type F stream miles), where unconfined stream 6 
channels offer unique, high-quality habitat for fish not found elsewhere in the 7 
action area.  These low-gradient streams likely provide off-channel and side- 8 
channel connections to floodplains, where overbank flows occur for the 9 
maintenance of wetland, riparian, and hydrological functions. 10 

There are no AIP data available at this time to assess the habitat indicator of 11 
floodplain connectivity.  Physical modifications of stream channels in the action 12 
area are few, with the exception of stream crossings and prior removal of wood 13 
from channels.  It is possible that large wood removal contributed to converting 14 
channel morphologies to a plane-bedded character, resulting in a general 15 
straightening and steepening of stream channels (Biosystems et al. 2003).  This 16 
conversion would have adversely changed the floodplain connection at certain 17 
locations.  Conversely, the historical landscape likely consisted of predominately 18 
confined channels with little opportunity for substantial floodplain connections. 19 

Alternative 1 – Current Management (No-Action) 20 
It is possible the degree of hydrologic connectivity to the floodplain is currently 21 
providing some level of risk to covered aquatic species.  However, there is 22 
insufficient field information to confirm this assumption.  Likely increases in 23 
instream wood loading under Alternative 1 would enhance floodplain 24 
connectivity compared to current conditions along most Type F streams, 25 
depending upon channel morphology. 26 

Alternative 2 – Proposed Action 27 
Forecasted long term increases in in-channel wood loadings could enhance 28 
floodplain connectivity at a quicker rate under Alternative 2 than Alternative 1, 29 
with enhanced MFC in the inner RMA zone.  This effect would likely occur 30 
along large floodplain-dominated stream channels greater than 50 feet in width, 31 
where large diameter trees are required to remain in the channels and to function 32 
in a manner that favorably influences fish habitat features.  Thinning to achieve 33 
MFC under Alternative 2 would generate large diameter trees in a managed stand 34 
faster than in an unmanaged stand under Alternative 1.  For large streams greater 35 
than 50 feet in width, benefits to off-channel habitats for summer and winter fish 36 
rearing would accrue at a faster rate than under Alternative 1.  37 

Thinning in the inner RMA zone alongside small, medium, and large streams less 38 
than 50 feet in width would temporarily reduce functional large wood pieces for 39 
a few decades compared to Alternative 1.  The silvicultural approach under 40 
Alternative 2 would be specifically designed to generate larger diameter wood to 41 
act as key pieces, which would anchor and stabilize in-channel wood loads and 42 
improve fish habitat conditions in these stream types over the long-term, relative 43 
to Alternative 1.  As discussed above in the subsection titled Large Wood 44 
Recruitment, fish habitat conditions and freshwater fish population productivity 45 
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measures would be reduced in these channels over the short-term (a few 1 
decades), but would be increase thereafter compared to Alternative 1.  2 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 3 
Likely similarities in instream wood loading from riparian stands less than 100 4 
years in age along Type F streams between Alternatives 1 and 3 would generate 5 
comparable levels of floodplain connectivity over time.  Likely increases in 6 
instream wood loading from stand ages in excess of 100 years and from greater 7 
areas of the action area could enhance floodplain connectivity under Alternative 8 
3 compared to Alternative 1.  Similar benefits to off-channel habitats for summer 9 
and winter fish rearing would accrue for these situations under Alternative 3 10 
compared to Alternative 1.  11 

Voluntary thinning in the inner RMA zone alongside small, medium, and large 12 
streams less than 50 feet in width would temporarily reduce functional large 13 
wood pieces for a few decades compared to Alternative 1.  The silvicultural 14 
approach under Alternative 3 would be specifically designed to generate large-15 
diameter wood to act as key pieces, which would anchor and stabilize in-channel 16 
wood loads and improve fish habitat conditions in these stream types over the 17 
long-term, relative to Alternative 1.  As discussed above (section 4.5.2.1, Aquatic 18 
Ecosystems – Riparian Function - Large Wood Recruitment), fish habitat 19 
conditions and freshwater fish population productivity measures would be 20 
reduced in these channels over the short-term (a few decades), but would 21 
increase thereafter compared to Alternative 1. 22 

Habitat Elements 23 
Substrate and spawning habitat and large wood have been discussed in prior 24 
sections.  The balance of key habitat elements including pool quantity and 25 
quality, off-channel habitat and refugia, and channel conditions are addressed 26 
below. 27 

Pools 28 
Pool Frequency and Quality/Pool-forming Elements 29 
In the action area, medium and large stream channels currently have limited 30 
numbers of pools compared to the observed interquartile range of pool 31 
frequencies surveyed in reference reaches (Thom et al. 2001).  Streams with a 32 
limited number of pools are found in all of the watersheds in the study area, with 33 
the largest number in the Coos Watershed.  Nearly half of large streams in the 34 
action area have low pool frequencies.  Similarly, deep and complex pools (pools 35 
greater than 3 feet deep with more than 3 pieces of large wood) are also limited 36 
in the action area.  The low abundances of pool frequencies and pool quality have 37 
been correlated with a lack of large wood in the action area (Biosystems et al. 38 
2003).  The low in-channel wood loading was surmised as the cause for high 39 
levels of sediment mobilization and, therefore, less substrate retention than 40 
normal for the development of deep pools.  The lack of large bed elements (wood 41 
and large boulders) in stream channels reduces both the depth of the deformable 42 
substrate in the channel bed, and the potential for bed scour, resulting in a low 43 
abundance of pools.  44 
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Fine and coarse sediments can seasonally collect in pools, reducing winter 1 
rearing habitat capacities, embedding stream substrates, and decreasing food 2 
production and refugia for covered fish species.  All fish species can be affected 3 
to some extent, if annual flushing flows are not sufficient to keep channel 4 
substrates clean of fine sediments. 5 

However, watershed analysis suggests the lack of pool abundance in the action 6 
area does not result from high sediment supply filling pools and thereby reducing 7 
pool frequency and quality (Biosystems et al. 2003).  Based on the limited 8 
sediment monitoring conducted to date, it appears that both fine sediment (less 9 
than 2 mm) and coarse sediment (2 to 64 mm), and gravel distributions in the 10 
action area are normal for streams in the region compared to reference 11 
conditions.  Therefore, it is likely that fine sediment or gravel concentrations are 12 
not currently adversely influencing pool depths and quality. 13 

The AIP data reporting estimates of pool habitat in small streams across the 14 
action area (Kavanagh et al. 2005) are within the range of natural conditions for 15 
reference streams in the region.  The AIP data for medium and large streams are 16 
slightly below reference values, and may be currently operating at a slight risk to 17 
covered fish species.  The habitat element for pools is operating at risk to 18 
properly ecosystem functioning for covered fish species in medium and large 19 
stream channels in the action area because of the lack of large in-channel wood 20 
and channel structure for gravel retention (Biosystems et al. 2003).   21 

Pool quantity and quality play a large role in determining the summer and winter 22 
rearing capacity for juvenile fish.  The availability of complex rearing habitat, 23 
particularly in winter, limits existing fish population levels in the action area 24 
(Oregon Department of Forestry 1995, Jones et al. 2005, Nicholas et al. 2005).   25 

Pools provide feeding and resting opportunities for fish, as well as adequate 26 
stream depths for cover from avian and terrestrial predators.  Although pool 27 
habitat is critical to rearing salmonid fishes and fish from other guilds (Section 28 
4.5.2.2, Fish Species – Biological Effects), the importance varies by species, 29 
stream gradient, and time of year (Campbell and Neuner 1985).   30 

Alternative 1 – Current Management (No-Action) 31 
Pool frequency and pool quality in the study area are tied directly to channel 32 
morphology, the recruitment of large wood and peak stream flows.  As described 33 
above (section 4.5.2.1, Aquatic Ecosystems – Riparian Function - Large Wood 34 
Recruitment), Alternative 1 would likely increase wood loading levels in streams 35 
in the action area over time.  As such, pool frequencies and pool quality would 36 
increase over the next 50 years in action area streams compared to current 37 
conditions.  The time horizon for achieving reference pool conditions under 38 
Alternative 1 would be the same as previously discussed for large wood. 39 

Alternative 2 – Proposed Action 40 
Growth and maturity of trees in the combined streambank and inner RMA zones 41 
of Alternative 2 would offer greater potential for wood recruitment and pool 42 
development in large streams greater than 50 feet in width, compared to 43 
Alternative 1.  Alternative 2 would increase potential large wood recruitment of 44 
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large-diameter boles as a result of silvicultural thinning to achieve MFC, 1 
compared to Alternative 1.  Advanced forest structure is likely to occur anywhere 2 
from 0 to 15 years sooner under Alternative 2 than Alternative 1 in most 3 
management basins, depending upon the initial stand conditions.  This additional 4 
large wood recruitment of key pieces would improve habitat complexity, 5 
including development of pools at a faster rate than Alternative 1, for the large 6 
streams greater than 50 feet in width where pool frequency is currently the lowest 7 
in the action area.  This shift in habitat conditions likely would increase 8 
productivity of fish populations.  The time horizon for achieving ODFW 9 
reference pool conditions under Alternative 2 would be the same as previously 10 
discussed for the habitat element of large wood, which ranged between 0 and 45 11 
years, but generally would occur on average in 25 years across the action area.  12 

In the short-term, pool frequencies would be maintained or reduced along small, 13 
medium and large stream channels less than 50 feet in width under Alternative 2 14 
due to silvicultural thinning in the inner RMA zone.  Development of pools in 15 
these relatively smaller channel classes is related to the smaller tree sizes that can 16 
function to build pools.  When thinning from below to achieve MFC, some of the 17 
volume and piece count of wood with diameters between 6 to 18 inches, that 18 
would function in channels less than 50 feet in width (Beechie and Sibley 1997), 19 
would be removed (Table 4.5-10).  The reduction in wood recruitment potential 20 
(number of stems) adjacent to small, medium, and large channels less than 50 21 
feet in width as a result of thinning in the inner RMA zone under Alternative 2 22 
would range between 7 and 34 percent, as a function of the initial riparian stand 23 
density (Appendix A-3).  Montgomery et al. (1995) and Martin (1998) provide 24 
evidence that less than 40 percent of in-channel wood pieces exert an influence 25 
on pool formation.  Assuming 40 percent of the trees falling into these streams 26 
function to form pools, the assumed short-term loss of pools in channels less than 27 
50 feet in width would be on the order of 3 to 13 percent, depending upon the 28 
adjacent stand densities during thinning.  Given that deep complex pools are one 29 
of the limiting factors for fish population productivity (Section 4.5.1.2, Fish 30 
Habitat), the short-term reduction in pools would likely have corollary reduction 31 
in fish population productivity.  Since the volume and number of key pieces of 32 
large wood, which would enhance development of deep complex pools, also 33 
currently limit fish production in these channel sizes, thinning to achieve MFC in 34 
the inner RMA under Alternative 2 would provide a long-term benefit to fish 35 
production. 36 

Alternative 3 –Increased Stream Buffers and Intensive Forestry 37 
Riparian stand structure, growth, and maturity of stands over time would be the 38 
same under Alternatives 1 and 3 within the first 25 feet from the channel on Type 39 
N streams, and within the first 100 feet from the channel on Type F streams 40 
(assuming no voluntary silvicultural management).  The only difference between 41 
the alternatives would exist outside of those areas.  Additional wood for pool 42 
development would not be expected outside of 100 feet from the channel until 43 
stand ages exceed 100 years.  Under these stand conditions any difference in 44 
recruitment potential generally would be small (less than 10 percent) and likely 45 
insufficient to provide measurable changes in pool habitat features in Type F 46 
streams.  The time horizon for achieving ODF reference pool conditions for Type 47 
F streams under Alternative 3 would be the same as previously discussed for 48 
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large wood, which ranged from 0 to 35 years, but generally would occur in less 1 
than 15 years across the action area.  2 

Alternative 3 would provide 20 to 30 percent more wood for pool development to 3 
Type N streams than Alternative 1.  However, in-channel wood levels in small 4 
and medium channels and pool frequencies in small channels are currently in line 5 
with reference site conditions (Biosystems et al. 2003, Kavanagh et al. 2005).  6 
Thus, increasing the abundance of pools in Type N streams under Alternative 3 7 
would not necessarily lead to increases in fish population levels in these small 8 
channels.  The change in wood recruitment potential adjacent to small and 9 
medium channels under Alternative 3, compared to Alternative 1 would not 10 
likely be measurable at the fish population level.  11 

Voluntary thinning under Alternative 3 would result in similar differences from 12 
Alternative 1 as were described under Alternative 2.  Pool frequency and quality 13 
would be enhanced in large streams greater than 50 feet in width over time, 14 
benefitting fish habitat and population productivity in these channels.  The short-15 
term loss of pools in channels less than 50 feet in width would likely have 16 
corollary reductions in fish population productivity. 17 

Off-Channel Habitat/Refugia 18 
Off-Channel Habitat and Refugia; Reach-Scale 19 
Off-channel and side channel habitats, and deep, complex pools are important 20 
components of juvenile salmonid fish rearing habitat related to winter refugia.  21 
Secondary channels increase the potential habitat available to fishes, particularly 22 
to juvenile life history stages.  Often, off-channel habitats have slower moving 23 
water than the primary channel, providing overwintering and summer rearing 24 
habitat for juvenile fish.  Winter rearing potential in the Coos Watershed and in 25 
the West Fork of the Millicoma River has been suggested as a limiting factor for 26 
coho salmon and steelhead trout production (Oregon Department of Forestry 27 
1995, Nickelson 2001, Kavanagh et al. 2005, Nicholas et al. 2005). 28 

Most channels in the action area are of a confined nature, implying a 29 
concentration of stream flow and fluvial energy.  As a result, refugia for both 30 
winter rearing and avoidance of peak flows are likely in short supply.  The 31 
ODFW rates the percentage of off-channel areas as moderate across all three 32 
watersheds in the study area (Kavanagh et al. 2005). 33 

Forecasted increases in potential large wood and gravel recruitment over time 34 
would improve habitat complexity, including areas of off-channel habitat and 35 
refugia.  Zones of slow water could be used as refuge by fish during peak flows.  36 
Given the confined nature of most stream channels on the action area, slow water 37 
refugia are provided mostly by large wood in the channels. 38 

Unconfined streams, mostly found in the Tenmile Watershed, provide unique, 39 
high-quality habitat for fish not found elsewhere in the action area.  These low-40 
gradient streams are more likely to provide high quality refuge habitat during 41 
high water because channels can meander freely and create backwater areas 42 
(Biosystems et al. 2003).  43 
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In the ODFW AIP, coastal reference reaches suggest a desirable amount of 1 
secondary channels lies between 0.8 and 5.3 percent or more of the total channel 2 
area (Kavanagh et al. 2005).  The percentage of reaches exceeding reference 3 
values was similar for each of the three major watersheds in the action area (11, 4 
9, and 10 percent in the Coos, Tenmile, and Umpqua Watersheds, respectively).  5 
The habitat element for off-channel habitat appears to be functioning properly 6 
within the natural range of off-channel frequencies in the study area. 7 

The habitat element for refugia, however, is functioning at risk to covered fish 8 
species.  This level of risk is due to the general lack of deep pools, large wood 9 
loads in channels, and prevalence of bedrock scoured channels (Biosystems et al. 10 
2003).   11 

Alternative 1 – Current Management (No-Action) 12 
It is likely that Alternative 1 would increase wood loading levels, gravel retention 13 
and pool frequencies over current conditions in streams in the action area over 14 
time.  As such, habitat complexity, including areas of off-channel habitat and 15 
refugia, would increase, compared to current conditions.  This change in habitat 16 
structure would cause a corresponding improvement in summer and winter 17 
rearing habitat conditions for aquatic species in action area streams.  The time 18 
horizon for achieving reference secondary channels and refugia under Alternative 19 
1 would be the same as previously discussed for large wood and pool 20 
frequencies. 21 

Alternative 2 – Proposed Action 22 
Forecasted increases in potential large wood and gravel recruitment over time 23 
under Alternative 2 would improve habitat complexity, including areas of off-24 
channel habitat and refugia, in large channels over 50 feet wide, compared to 25 
Alternative 1.  This change in habitat structure would cause a corresponding 26 
improvement in summer and winter rearing habitat conditions for aquatic species 27 
in action area streams.  Off-channel habitat is more prevalent in large, unconfined 28 
channels than respective smaller, confined channels, so an improvement in this 29 
habitat element would have a large, positive influence on production of fish 30 
species dependent upon off-channel habitats, such as coho salmon.  The time 31 
horizon for achieving reference secondary channels and refugia under the 32 
Alternative 2 would be the same as previously discussed for large wood and pool 33 
frequencies. 34 

Less development of off-channel habitats might occur in small, medium, and 35 
large streams less than 50 feet in width in the short term due to lower tree 36 
densities in the inner RMA zone relative to Alternative 1.  It is unlikely, 37 
however, that a potential 3 to 13 percent reduction in in-channel wood levels 38 
would significantly degrade the ability to form off-channel habitat.  Over the 39 
long term, off-channel habitats would benefit from increases in diameter size 40 
classes of recruitable large wood. 41 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 42 
Forecasted increases in potential large wood and gravel recruitment over time 43 
under Alternative 3 would improve habitat complexity, including areas of off-44 
channel habitat and refugia, compared to Alternative 1.  This change in habitat 45 
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structure would cause a corresponding improvement in summer and winter 1 
rearing habitat conditions for aquatic species in action area streams.  The time 2 
horizon for achieving reference secondary channels and refugia under the 3 
Alternative 3 would be the same as previously discussed for large wood and pool 4 
frequencies. 5 

Increases in potential large wood and gravel recruitment for large stream 6 
channels over the short-term would likely improve habitat complexity, including 7 
off-channel habitat and refugia, compared to Alternative 1.  Off-channel habitat 8 
is more prevalent in large, unconfined channels than respective smaller, confined 9 
channels, so an improvement in this habitat element would cause a large, positive 10 
influence on production of fish species dependent upon off-channel habitats, such 11 
as coho salmon.   12 

Under the voluntary thinning option available under Alternative 3, the 13 
development of off-channel habitat features would be similar that described 14 
under Alternative 2.  Less development of off-channel habitats might occur in 15 
small, medium, and large streams less than 50 feet in width in the short term due 16 
to lower tree densities in the inner RMA zone, relative to Alternative 1.  It is 17 
unlikely, however, that a potential 3 to 13 percent change in function in-channel 18 
wood levels would degrade the functional ability of off-channel habitat 19 
conditions.  Over the long term, off channel habitats would benefit from 20 
increases in large wood. 21 

More off-channel habitats would develop in small Type N streams under 22 
Alternative 3 than Alternative 1.  However, due to lack of fish use, such habitat 23 
modifications would not benefit fish population numbers.  24 

Off-Channel Habitat and Refugia; Watershed-Scale 25 
From a conservation biology point of view, refugia on a watershed scale for 26 
anadromous fish species can be regarded as habitats that offer strongholds for 27 
sustaining fish populations over time.  Such areas include exceptional spawning 28 
or rearing habitat features that may maintain populations during poor marine 29 
survival conditions and support population expansion into adjacent non-core 30 
areas during average or good marine conditions.  31 

Habitat with high intrinsic  potential for rearing and high-quality winter and 32 
summer rearing habitats for coho salmon production for both the action area and 33 
study area streams are shown in Figures 3.5-12 through 3.5-14.  The amount of 34 
habitat with high intrinsic potential or high-quality winter and summer rearing 35 
habitats are limited in the action area and are generally found in low watershed 36 
elevations of the study area.  As discussed in Section 3.5, Fish and Their Habitat, 37 
nearly all of the moderate to high-quality summer and winter rearing areas are 38 
located downstream of the action area.  Connectivity of stream habitat processes 39 
and fish populations within and outside of the action area is important for the 40 
productivity of anadromous fish populations in all three watersheds, primarily on 41 
the west side of the action area.  Conversely, small sections of stream reaches on 42 
the east side of the action area rated with high intrinsic potential to produce coho 43 
salmon are generally disconnected with other reaches of similar designation.  It is 44 
unlikely these areas represent watershed-scale refugia. 45 
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Alternative 1 – Current Management (No-Action) 1 
Alternative 1 would maintain current watershed processes, and maintain or 2 
improve the quality of habitat that potentially functions as watershed-scale 3 
refugia for fish populations, over the next 50 years.  The resulting effect of 4 
Alternative 1 on potential refugia habitat and fish species would be similar to 5 
current conditions. 6 

Alternative 2 – Proposed Action 7 
Forest management prescriptions under Alternative 2 would generate small and 8 
likely insignificant changes in aquatic habitat features at a study area or 9 
watershed-scale relative to Alternative 1.  Alternative 2 riparian silvicultural 10 
measures that generate MFC and large key piece wood sizes in the inner RMA 11 
zone would improve habitats in large streams greater than 50 feet in width more 12 
quickly than Alternative 1.  However, thinning treatments on streams less than 50 13 
feet in width would reduce functional large wood recruitment in the short term to 14 
the relatively smaller channel classes.  Because deep complex pools and wood 15 
volume were identified as limiting fish population productivity, watershed scale 16 
refugia and freshwater fish productivity would exhibit short-term declines (a few 17 
decades) after riparian thinning, but would improve thereafter, compared to 18 
Alternative 1. 19 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 20 
The RMAs under Alternative 3 would offer near natural watershed-scale habitat 21 
process conditions.  Differences with respect to intensive forestry, including 22 
increased harvest rates and road construction, would generate small, relatively 23 
insignificant changes at spatial scales larger than a stream reach.  The wider 24 
stream-adjacent RMAs associated with Alternative 3, as well as the reduced 25 
extent of early structure forest in the uplands and the likely reduced lengths of the 26 
road drainage network over time, would likely improve watershed processes and 27 
habitat features relative to Alternative 1.  As a consequence, freshwater fish 28 
productivity and longevity over the next 50 years would be improved, compared 29 
to Alternative 1. 30 

Voluntary riparian silvicultural measures that generate MFC and large key-piece 31 
wood sizes under Alternative 3 would improve habitats in large, low-elevation 32 
streams greater than 50 feet in width more quickly than under Alternative 1.  33 
However, thinning treatments on streams less than 50 feet in width would reduce 34 
functional large wood recruitment in the short term to the relatively smaller 35 
channel classes.  Because deep complex pools and wood volume were identified 36 
as limiting fish population productivity, watershed scale refugia and freshwater 37 
fish productivity would exhibit short-term declines (a few decades) after riparian 38 
thinning, but improve thereafter, compared to Alternative 1. 39 

Channel Conditions and Dynamics 40 
Channel Cross Section (Width/Depth Ratios) 41 
Channel cross sections are measured in the AIP protocols by means of a width-42 
to-depth ratio.  The width-to-depth ratio is an indicator of habitat quality.  43 
Relatively deep, narrow, complex stream channels tend to provide better fish 44 
habitat than shallow, wide, plane-bedded channels. 45 
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Wide and shallow stream channels may be indicative of high sediment supply or 1 
stream bank perturbation that extends the banks beyond a channel normally fit to 2 
its hydrologic regime.  Wide, shallow streams [large width-to-depth ratios] are 3 
more exposed to solar radiation and resulting temperature fluctuations, and often 4 
offer more plane-bedded channel habitat conditions than typical meandering, 5 
pool-riffle channels.  Width-to-depth ratios typically increase directly with 6 
channel sizes, so separate reviews of small, medium, and large channels are 7 
appropriate. 8 

A comparison of AIP data in the action area with regional reference stream AIP 9 
data (Section 3.5.3.3, Aquatic Habitats-Channel Condition and Dynamics) 10 
suggests the width-to-depth ratios are higher (i.e., streams are wider and 11 
shallower) than reference conditions for all channel sizes, but especially for the 12 
large stream channels.  13 

Alternative 1 –Current Management (No-Action) 14 
Watershed analysis indicates that plane-bedded streams are prevalent in the 15 
action area due to lack of in-channel structure to hold sediment and form pools.  16 
Under Alternative 1, it is likely that in-channel width-to-depth ratios would 17 
improve (decrease) in Type F streams due to  increases in instream wood levels 18 
over time, which would trap sediment and increase channel structure in the study 19 
area, compared to current conditions.  20 

Fish habitat complexity and productivity would likely exhibit similar increases.  21 
These improvements would occur in the same manner and time frame as 22 
described above for pool frequencies off-channel habitat, and refugia. 23 

Alternative 2 – Proposed Action 24 
It is likely that in-channel width-to-depth ratios would decrease with increases in 25 
instream wood levels and overall complexity of streams in the study area under 26 
Alternative 2.  These increases would occur in the same manner and time frame 27 
as described above for pool frequencies and off-channel habitat and refugia. 28 

In-channel width-to-depth ratios are likely to improve in large stream channels 29 
greater than 50 feet in width as well as in all Type N streams more quickly under 30 
Alternative 2 than under Alternative 1, due to expanded riparian buffers and 31 
increases in large-diameter instream wood as a result of the enhanced 32 
development of MFC.  The prevalence of plane-bedded channels in large Type F 33 
and Type N streams would decrease more rapidly under Alternative 2 than under 34 
Alternative 1.   35 

Conversely, in-channel width-to-depth ratios would improve at a slower rate in 36 
small, medium, and large streams less than 50 feet in width under Alternative 2 37 
than under Alternative 1, due to decreased recruitment potential of functional 38 
wood pieces in the inner RMA zone as a result of thinning.  Type F stream 39 
channels in this size class comprise approximately 20 percent of the defined 40 
channel network.  Maintaining higher than normal width-to-depth channel ratios 41 
along a suite of small and medium Type F streams has the potential to increase 42 
surface water temperatures, delay pool development, and maintain existing 43 
plane-bedded channel morphologies in some reaches.  A corresponding potential 44 
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to decrease summer rearing habitat quantity and quality and the juvenile fish 1 
population abundance and productivity (smolt yield) could result.  2 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 3 
It is likely that in-channel width-to-depth ratios would be comparable in Type F 4 
streams between Alternatives 1 and 3 for all riparian stands less than 100 years in 5 
age.  For all stands older than 100 years, Alternative 3 would have slight, but 6 
immeasurable, improvement in wood loading rates and channel cross sections, 7 
compared to Alternative 1.  8 

In-channel width-to-depth ratios would improve at a faster rate in all sizes and 9 
flow conditions for Type N streams under Alternative 3 relative to Alternative 1, 10 
due to increased recruitment potential of functional wood pieces from the RMAs, 11 
and because riparian sources for large wood would be more extensive under 12 
Alternative 3 than Alternative 1.  These channels comprise 76 percent of the 13 
defined channel network.  Maintaining normal width-to-depth channel ratios 14 
along a suite of reaches may reduce surface water temperatures and may increase 15 
the quantity and quality of downstream summer rearing habitat, thereby 16 
increasing productivity of fish populations (smolt yield).  17 

4.5.2.2 Fish Species - Biological Effects 18 

Potential effects on fish species or guilds of species resulting from the 19 
alternatives are determined in this EIS by assessing potential changes in affected 20 
fish habitat.  Effects are assessed by comparing likely changes in key habitat 21 
features with literature values for in-channel habitat needs for each species or 22 
species guild.  The resulting effects of habitat modification on fish populations 23 
are also discussed where information is available.  24 

Effects on Aquatic Guilds  25 

Salmonid Fish Guild  26 
This guild includes the anadromous and resident salmonid fish species in the 27 
study area, and the lamprey species with similar spawning life histories and 28 
habitat use (Table 4.5-1).  There are no current estimates of total abundance, 29 
productivity, diversity, or spatial structure for individual species in this guild, 30 
with the exception of coho salmon.  Abundance of coho salmon in the study area 31 
is summarized below and described in more detail in Section 3.5.2, Affected 32 
Environment for the Fish Species of Interest. 33 

Coho salmon from three distinct population units (the Lakes, Umpqua, and Coos) 34 
reside in part in the study area.  The ODFW ranked the Lakes population as the 35 
highest of the coastal complexes with respect to relative abundance and viability.  36 
It was considered one of the best coho producing systems in Oregon.  The Coos 37 
and the Umpqua populations followed closely behind the Lakes population with 38 
overall rankings well above the average for the Coastal Coho ESU populations 39 
(Nickelson 2001, Nicholas et al. 2005).  All coho populations in the study area 40 
were rated as passing each of five population viability criteria established by 41 
ODFW for its Oregon Coast Coho Conservation Plan (Chilcote et al. 2005).  The 42 
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most recent 10-year geometric mean annual estimates of wild coho spawners are 1 
approximately 7,900, 6,700, and 10,700 for the Lakes, Umpqua, and Coos 2 
populations, respectively (Oregon Department of Fish and Wildlife 2005).  3 

The study area provides about 117 miles of coho spawning habitat—53 miles in 4 
the Coos Watershed, 38 miles in Tenmile Watershed, and 26 miles in the 5 
Umpqua Watershed (Jacobs 2004).  Data from ODFW indicate the average 6 
density of spawners in study area streams over the past 10 years has been 7 
consistently greater than in other coastal streams.  Substantial coho salmon 8 
productivity in study area streams is attributed to availability of high-quality 9 
rearing habitat (Jacobs 2004).  Overall, streams in the study area support better 10 
than average juvenile coho salmon summer and winter rearing capacities and 11 
subsequent spawning populations than other streams in the Oregon Coast ESU 12 
(Nicholas et al. 2005). 13 

Alternative 1 – Current Management (No-Action) 14 
Effects of Habitat Modification   15 
Habitat conditions would improve over the next 50 years for fish in the salmonid 16 
fish guild under Alternative 1, including net increases in riparian stand structure; 17 
reductions in water temperature; increases in large wood recruitment potential; 18 
improvements in pool frequency and quality; increases in the development of 19 
refugia; and enhanced channel conditions, including improved width-to-depth 20 
ratios, compared to current conditions.  Key piece-sized wood loading is 21 
currently in short supply in the action area, especially in large stream channels, 22 
and likely functioning at risk.  Habitat features associated with key pieces of 23 
large wood, including pool frequency and the quality and the frequency of 24 
exposed bedrock, are judged to be currently functioning at risk to aquatic 25 
resources.  Improvement in these features under Alternative 1 would have a 26 
positive effect on aquatic species in the salmonid fish guild.  Increases in key 27 
piece-sized large wood loading in a number of stream reaches in the action area 28 
would directly benefit salmonid fishes and other species in this guild by further 29 
increasing habitat complexity and diversity.  Habitat complexity, including areas 30 
of off-channel habitat and refugia, would increase relative to current conditions 31 
with a corresponding improvement in summer and winter rearing habitat 32 
conditions for aquatic species in action area streams.   33 

Standing timber in RMAs would exceed advanced stand structure reference 34 
conditions on average within 25 years along all channel types in the drainage 35 
network under Alternative 1 (Table 4.5-6).  Increases in the large wood in-36 
channel loading with corollary improvements in pool frequency and quality, and 37 
development of off-channel habitat and refugia, would be likely when this wood 38 
is recruited to the stream channels.  Continual tree growth should lead to 39 
progressive decreases in maximum summer temperatures over time, compared to 40 
current conditions.  Water temperature regimes would be similar to reference 41 
conditions within 10 to 35 years within 10 miles of the watershed divide, and 42 
within 15 and 40 years for the lower portion of the watershed greater than 10 43 
miles from the divide, depending upon current site-specific channel width, 44 
elevation, and riparian vegetation composition.   45 
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Effects on Species of the Guild   1 
As described above, changes in riparian habitat conditions resulting from 2 
implementation of Alternative 1 would improve instream habitat conditions for 3 
salmonid fishes.  These improvements would similarly benefit the lamprey 4 
species in this guild, and would increase population levels for all of the 5 
individual species in this guild over the next 50 years (Table 4.5-17). 6 
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Table 4.5-17 Potential Long-Term Effects on Fish Habitat under Alternative 1 by Species Guild 1 

Fish Guild  
(by key species) Habitat Condition Long-Term Effect 

Salmonid Guild   
Salmonid spp. Cold water <64°F (18°C) Improved condition due to riparian growth in 100-foot RMA.  

NTP met in 10 to 40 years depending on site-specific vegetation 
characteristics and reach location in the watershed for Type F and 
perennial Type N stream reaches. 

 Cobble and gravel substrate < 
12  percent fines (0.85 mm) 

Improved due to greater retention associated with large wood, 
and a reduction in fines as a result of road management protocols.  

 Large wood, complex in-
channel structure 

Improved condition due to long-term growth of riparian 
vegetation, improved recruitment from 100-foot no-harvest 
RMA, and a nearly two-fold increase of in-channel wood 
loading.  Reference conditions for large wood recruitment 
potential are likely between 0 and 35 years as a function of 
channel size and management basin characteristics. 

 Abundant and complex pool 
habitat, including multiple 
pool types 

Improved due to greater retention associated with large wood.   

 Off-channel habitat Improved due to greater retention associated with large wood 

Lamprey spp. Gravel substrates for 
spawning 

Improved due to greater retention associated with large wood 

 Slow waters habitats [< 2.6 
fps  (< 0.8 m/sec) velocity] 
for ammocoetes 

Additional slow water habitats created with increased large wood 
recruitment over time. 

 Mud, silt, or silt and sand; 
varies in depth from a few 
inches to a foot or more 

Improved due to greater retention in slow water habitats 

Warm Water / Low Elevation (Lotic) Guild 

Millicoma longnose 
dace, speckled dace, 
sculpin spp. 

Fast velocity habitat with 
cobble and boulders 

No effect. 

 Small cobble/gravel for 
spawning 

Improved due to greater retention associated with large wood 

 Warm Water species > 20°C 
(68°F) 

Cooling temperature trend under Alternative 1 may restrict the 
distribution or place species of this guild at a less competitive 
advantage. 

Slack Water (Lentic) Guild 

Umpqua Chub, Redside 
shiner, Threespine 
stickleback, Largescale 
sucker 

Moderate to low water 
velocities 

No effect.  Habitat changes described would likely increase the 
abundance of slow water habitat that might be available for 
species of this guild to use in the future. 

 Small cobble / gravel / sand / 
mud and aquatic vegetation 
for spawning 

Improved due to greater retention associated with large wood 
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Fish Guild  
(by key species) Habitat Condition Long-Term Effect 

 Cool Water species  
    Survival   < 25°C (77°F) 
    Spawning < 20°C (68°F) 

Species of this guild may rely on their ability to tolerate warmer 
water to maintain strong populations where they exist with 
rainbow trout or other salmonid fishes (Hicks 2000).  Cooling 
temperature trend under Alternative 1 may restrict the 
distribution or place species of this guild at a less competitive 
advantage to salmonid fish species. 

mm = millimeters 
> = greater than 
< = less than 
fps = feet per second 
m/sec = meters per second 

 1 
Alternative 2 – Proposed Action 2 
Effects of Habitat Modification   3 
Alternative 2 would maintain current habitat conditions for water quality, habitat 4 
access, habitat elements, channel condition, hydrology, and watershed condition 5 
relative to Alternative 1.  Alternative 2 would result in net benefits to other 6 
habitat conditions, including increased riparian stand structure; increased 7 
potential large wood recruitment, including key pieces; improved pool frequency 8 
and quality; increased development of refugia; and enhanced channel conditions, 9 
including improved width-to-depth ratios in large channels in the action area, 10 
relative to Alternative 1.  11 

Key piece-sized wood and wood volume are limiting fish productivity and 12 
population abundance in most streams regardless of stream size.  Habitat features 13 
associated with key pieces of large wood, including lack of channel complexity, 14 
deep pools, lack of spawning gravel deposits, and greater than normal 15 
frequencies of exposed bedrock, are either defined as limiting factors or 16 
determined to be currently functioning at risk to aquatic resources.  Improvement 17 
of these features in large streams greater than 50 feet in width under Alternative 2 18 
would have a positive effect on aquatic species in the salmonid fish guild in these 19 
streams.  Silvicultural thinning in the inner RMA zone along streams less than 50 20 
feet in width would temporarily decrease the input of functional large wood 21 
pieces for a couple of decades after thinning, while increasing the rate of key 22 
piece-sized wood development thereafter compared to Alternative 1.  23 

Standing timber in RMAs would exceed advanced stand structure reference 24 
conditions on average within 20 years along all channel types under Alternative 2 25 
(Table 4.5-6).  Increases in the in-channel loading of large wood, with corollary 26 
improvements in pool frequency and quality, and development of off-channel 27 
habitat and refugia, would be likely when this wood is recruited to the stream 28 
channels.  The habitat response would be especially apparent in the low 29 
elevation, medium- and large-sized channels in the watersheds, where 30 
anadromous fish species are predominately distributed.  Habitat would develop 5 31 
years sooner in these channels on average than under Alternative 1.  However, 32 
stream channels less than 50 feet in width would experience a short-term 33 
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reduction in functional wood until the thinned stands age and begin to recruit 1 
wood into the streams. 2 

Continual tree growth would support progressive decreases in maximum summer 3 
temperatures over the next 50 years.  Water temperature regimes would be 4 
similar to Alternative 1, and would meet reference conditions within 10 to 35 5 
years within 10 miles of the watershed divide, and within 15 to 40 years for the 6 
lower portion of the watershed greater than 10 miles from the divide.   7 

Effects on Species of the Guild   8 
Changes in riparian habitat conditions resulting from implementation of 9 
Alternative 2 would improve long-term instream habitat conditions for salmonid 10 
fishes as a faster rate than Alternative 1.  These improvements would similarly 11 
benefit the lamprey species in this guild, and are likely to increase long-term 12 
population levels for all of the individual species in this guild (Table 4.5-18).  13 
The effects of Alternative 2 on this guild would be similar to, but would occur 14 
more quickly than, Alternative 1 as a function of silvicultural activities in the 15 
inner RMA zone that would promote achievement of MFC at a faster rate.  16 
However, stream channels less than 50 feet in width would experience a short-17 
term reduction in functional wood until the thinned stands age and begin to 18 
recruit wood into the streams. 19 

Table 4.5-18 Potential Long-Term Effects on Fish Habitat under Alternative 2 by Species Guild 20 

Fish Guild  
(by key species) Habitat Condition Long-Term Effect 

Salmonid Guild   
Salmonid spp. Cold water <64°F (18°C) Progressive decreases in surface water temperature conditions 

due to continued growth of no-harvest riparian buffers along 
Type F streams and tributary waters.  No change from 
Alternative 1. 

 Cobble and gravel substrate  
< 12 % fines (0.85 mm) 

Improved habitat condition over Alternative 1 due to earlier 
gravel retention in Type F streams.  Greater reduction in fine 
sediment levels than Alternative 1 due to leave trees around 
debris flow channels. 

 Large wood complex in-
channel structure 

Improved condition due to direct enhancement and improved 
recruitment from MFC, especially along large channel types 
where salmonid fishes are more widely distributed.  Short-term 
reduction of functional wood pieces along small and medium 
Type F streams due to silvicultural thinning to promote MFC 
would be offset by long-term increases in key piece size wood  

 Abundant and complex pool 
habitat, including multiple 
pool types 

Incremental increase over Alternative 1 due to enhancement 
actions, and greater large wood recruitment associated with MFC 
in large channel types that are currently low in pool frequency.  
Short-term reduction of pools in small and medium Type F 
streams due to silvicultural thinning to promote MFC, offset by 
long-term increases in complex pools with addition of key piece- 
sized large wood. 
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Fish Guild  
(by key species) Habitat Condition Long-Term Effect 

 Off channel habitat Incremental increase over Alternative 1 due to enhancement 
actions and greater large wood recruitment potential associated 
with MFC. 

Lamprey spp. Gravel substrates for 
spawning 

Increase over Alternative 1 due to improved gravel retention in 
Type F streams and a reduction in fine sediment levels due to 
leave trees around debris flow channels. 

 Slow waters habitats [< 2.6 
fps  (< 0.8 m/sec) velocity] 
for ammocoetes 

Incremental increase over Alternative 1 due to enhancement 
actions and greater wood recruitment potential associated with 
MFC. 

 Mud, silt, or silt and sand; 
varies in depth from a few 
inches to a foot or more 

Improved due to greater retention in slow water habitats.  No 
change from Alternative 1. 

Warm Water / Low Elevation (Lotic) Guild 
Millicoma longnose 
dace, speckled dace, 
sculpin spp. 

Fast velocity habitat with 
cobble and boulders 

No effect.  No change from Alternative 1. 

 Small cobble/gravel for 
spawning 

Increase over Alternative 1 due to improved gravel retention in 
Type F streams and a reduction in fine sediment levels due to 
leave trees around debris flow channels. 

 Warm Water species > 20°C 
(68°F) 

No change from Alternative 1. 

Slack Water (Lentic) Guild 
Umpqua Chub, Redside 
shiner, Threespine 
stickleback, Largescale 
sucker  

Moderate to low water 
velocities 

No effect.  No change from Alternative 1. 

 Small cobble / gravel / sand / 
mud and aquatic vegetation 
for spawning 

Improved due to greater retention associated with large wood. 

 Cool Water species  
    Survival   < 25°C (77°F) 
    Spawning < 20°C (68°F) 

No change from Alternative 1. 

mm = millimeters 
> = greater than 
< = less than 
fps = feet per second 
m/sec = meters per second 
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Alternative 3 – Increased Stream Buffers and Intensive Forestry 1 
Effects of Habitat Modification   2 
Similar to Alternative 1, Alternative 3 would maintain habitat conditions for 3 
water quality, habitat access, habitat elements, channel condition, and watershed 4 
condition.  Alternative 3 would result in net benefits to other habitat conditions, 5 
including increased riparian stand structure; increased potential large wood 6 
recruitment along Type N streams and some Type F streams that support riparian 7 
stand-age classes in excess of 100 years old; and resulting enhanced channel 8 
conditions, including less potential changes in peak flows in some management 9 
basins in the action area relative to Alternative 1.  10 

Continual tree growth would support progressive decreases in maximum summer 11 
temperatures over time compared to current conditions.  Water temperature 12 
regimes would be similar to Alternative 1, and would meet reference conditions 13 
within 10 to 35 years within 10 miles of the watershed divide, and within 15 to 14 
40 years for the lower portion of the watershed greater than 10 miles from the 15 
divide.   16 

Standing timber in RMAs would exceed advanced stand structure reference 17 
conditions on average within 15 years along all channel types in the drainage 18 
network under Alternative 3 (Table 4.5-6).  Increases in the in-channel loading of 19 
large wood with corollary improvements in pool frequency and quality, and 20 
development of off-channel habitat and refugia, would be likely when this wood 21 
is recruited to the stream channels.  The habitat response would be especially 22 
apparent in the Type N streams in the study area, where sediment retention would 23 
increase, lowering the downstream sediment supply, and in Type F streams when 24 
riparian vegetation matures past stand age 100 years.   25 

Voluntary riparian silvicultural measures that generate MFC and large key piece 26 
wood sizes would improve habitats in all stream sizes over the long term.  27 
However, stream channels less than 50 feet in width would experience a short-28 
term reduction in functional wood until the thinned stands age and begin to 29 
recruit wood into the streams.  As such, freshwater fish productivity and 30 
longevity could be further improved over the next 50 years compared to 31 
Alternative 1.  32 

Effects on Species of the Guild   33 
Changes in riparian habitat conditions resulting from implementation of 34 
Alternative 3 would improve instream habitat conditions for salmonid fishes at a 35 
faster rate than Alternative 1.  These improvements would similarly benefit the 36 
lamprey species in this guild, and are likely to increase freshwater productivity 37 
and population abundance for all of the individual species in this guild (Table 38 
4.5-19).  39 

40 
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Table 4.5-19 Potential Long-Term Effects on Fish Habitat under Alternative 3 by Species Guild 1 

Fish Guild  
(by key species) Habitat Condition Long-Term Effect 

Salmonid Guild   

Salmonid spp. Cold water <64°F (18°C) Progressive decreases in surface water temperature conditions 
due to continued growth of no-harvest riparian buffers along 
Type F streams and tributary waters.  No change from 
Alternative 1 

 Cobble and gravel substrate < 
12 % fines (0.85 mm) 

Improved habitat condition over Alternative 1 due to greater 
channel network and more acreage covered by RMAs.  Greater 
reduction in fine sediment levels relative to Alternative 1 due 
to more Type N streams protected with no-harvest 
management measures reducing streambank erosion potential. 

 Large wood complex in-
channel structure 

Improved condition compared to Alternative 1 due to 
additional recruitment from expanded RMAs in stands older 
than 100 years and along Type N streams and voluntary 
thinning. 

 Abundant and complex pool 
habitat, including multiple 
pool types 

Increase over Alternative 1 due to additional recruitment from 
expanded RMAs. 

 Off channel habitat Small incremental increase over Alternative 1 due to 
contribution from expanded RMAs after stands reach 100 
years. 

Lamprey spp. Gravel substrates for 
spawning 

Increase over Alternative 1 due to improved gravel retention in 
Type F streams resulting from large wood recruitment from 
expanded RMAs and a reduction in fine sediment levels due to 
less streambank erosion and more sediment retention along 
Type N streams. 

 Slow waters habitats [< 2.6 fps  
(< 0.8 m/sec) velocity] for 
ammocoetes 

Incremental increase over Alternative 1 due to greater large 
wood recruitment potential associated with expanded RMAs. 

 Mud, silt, or silt and sand; 
varies in depth from a few 
inches to a foot or more 

Improved due to greater retention in slow water habitats.  No 
change from Alternative 1. 

Warm Water / Low Elevation (Lotic) Guild 
Millicoma longnose 
dace, speckled dace, 
sculpin spp. 

Fast velocity habitat with 
cobble and boulders 

No effect.  No change from Alternative 1. 

 Small cobble/gravel for 
spawning 

Increase over Alternative 1 due to improved gravel retention in 
Type F streams associated with additional wood recruitment 
potential from expanded RMAs and a reduction in fine 
sediment levels due to protections for Type N streams. 

 Warm Water species > 20°C 
(68°F) 

No change from Alternative 1. 

Slack Water (Lentic) Guild 
Umpqua Chub, Redside 
shiner, Threespine 
stickleback, Largescale 
sucker  

Moderate to low water 
velocities 

No effect.  No change from Alternative 1. 
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Fish Guild  
(by key species) Habitat Condition Long-Term Effect 

 Small cobble / gravel / sand / 
mud and aquatic vegetation 
for spawning 

Improved due to greater retention associated with large wood. 

 Cool Water species  
    Survival   < 25°C (77°F) 
    Spawning < 20°C (68°F) 

No change from Alternative 1. 

mm = millimeters 
> = greater than 
< = less than 
fps = feet per second 
m/sec = meters per second 

Warm Water / Low Elevation (Lotic) Fish Guild. 1 
The warm water / low elevation (lotic) fish guild consists of various sculpin and 2 
dace species that prefer warm, flowing water in the lowland regions of the study 3 
area (Table 4.5-1).  There are no covered species in this guild under any of the 4 
alternatives.  Species of this guild prefer fast velocity habitats with 5 
cobble/boulder substrates, but use smaller size classes like cobble and gravel as 6 
spawning substrates.  They have a competitive advantage over coldwater species 7 
in waters exceeding 20oC (68oF). 8 

Current estimates of total abundance, productivity, diversity, or spatial structure 9 
for individual species in this guild are lacking.  However, it is likely management 10 
strategies under the alternatives that increase large wood recruitment potential 11 
over time, would correspondingly improve instream habitat conditions in the 12 
lowland regions benefiting species in this guild.   13 

Alternative 1 – Current Management (No-Action) 14 
Effects of Habitat Modification 15 
Species of this guild prefer low elevation, perennial, large streams, including 16 
backwater and side channel habitats.  Habitat improvements and estimated time 17 
to achieve reference conditions are summarized above in the Salmonid Fish 18 
Guild subsection.  Species of this guild would benefit most directly from 19 
enhanced development of off-channel habitats under Alternative 1.  The cooling 20 
surface water temperature trend likely to occur under Alternative 1 over the next 21 
50 years would restrict the distribution of species of this guild to the lowermost 22 
portions of the watersheds, which would be consistent with reference site 23 
conditions. 24 

Effects on Species of the Guild:   25 
Improvements to aquatic habitat conditions under Alternative 1 are likely to 26 
increase population productivity rates for all of the individual species in this 27 
guild over the next 50 years (Table 4.5-17).  However, it is possible that 28 
restricted distribution of this guild resulting from cooling temperature trends over 29 
time in the watersheds would restrict the total abundance and distribution of these 30 
populations. 31 
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Alternative 2 – Proposed Action 1 
Effects of Habitat Modification 2 
Habitat improvements and estimated time to achieve reference conditions have 3 
been summarized above in the Salmonid Fish Guild subsection.  Increases in key 4 
piece-sized large wood loading in a number of stream reaches in the action area 5 
would directly benefit species in the lotic fish guild by further increasing side 6 
channel habitat frequency, complexity, and diversity.  Species of this guild would 7 
benefit most directly from the enhanced creation of off-channel habitats that 8 
would occur with the addition of key pieces-sized wood and development of log 9 
jams.  These features would occur faster under Alternative 2 than Alternative 1. 10 

Effects on Species in the Guild  11 
Improvements to aquatic habitat conditions under Alternative 2 would benefit all 12 
species in the lotic fish guild.  Habitat modifications would increase survival and 13 
productivity for all of the individual species (Table 4.5-18).  The effects of 14 
Alternative 2 on this guild would be similar to, but should occur more quickly 15 
than, Alternative 1.  Silvicultural activities under Alternative 2 in the inner RMA 16 
zone would promote achievement of large diameter wood sizes and the 17 
subsequent enhanced development of off-channel habitats quicker than the 18 
management strategies associated with Alternative 1.   19 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 20 
Effects of Habitat Modification 21 
Increases in large wood loading in a number of stream reaches in the action area 22 
compared to Alternative 1 would directly benefit species in the lotic fish guild by 23 
further increasing side channel habitat frequency, complexity, and diversity.  24 
Species of this guild would benefit most directly from the enhanced creation of 25 
off-channel habitats that would occur with the addition of large wood pieces and 26 
volume, and the development of log jams.  Alternative 3 would offer enhanced 27 
performance with respect to Alternative 1 when the adjacent riparian forests are 28 
in excess of 100 years old.  29 

Effects on Species in the Guild  30 
Improvements to aquatic habitat conditions under Alternative 3 would benefit all 31 
species in this guild.  Habitat modifications are assumed to increase survival and 32 
productivity for all of the individual species (Table 4.5-19).  The effects of 33 
Alternative 3 on this guild would be similar to Alternative 1 in streams adjacent 34 
to riparian forests that are less than 100 years in stand age.    35 

Slack Water (Lentic) Fish Guild. 36 
The slack water (lentic) fish guild includes cyprinid, sucker, and stickleback 37 
species that prefer slack water in the lowland regions of the study area 38 
(Table 4.5-1).  There are no covered species in this guild under any of the 39 
alternatives.  Species of this guild prefer moderate to slow velocity areas 40 
including backwater areas with fine substrates.  Spawning techniques vary by 41 
species, but include nests constructed under cobbles, in gravel, sand and/or mud 42 
and broadcast spawning among aquatic vegetation.  According to Hicks (2000), 43 
spawning generally occurs in waters below 20oC (68oF), but rearing can be 44 
sustained up to 25oC (77oF) 45 
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There are no estimates of total abundance, productivity, diversity, or spatial 1 
structure for individual species in this guild.  However, it is likely management 2 
strategies under the alternatives that increase large wood recruitment potential in 3 
the lowland regions of the action area over time would improve instream and 4 
slack water habitat conditions benefiting species in this guild.   5 

Riparian functions differ somewhat in lentic and lotic environments.  For 6 
example, given the low energy typical of lentic habitats, wood does not function 7 
to trap bedload sediments or form pools.  Wood in these habitats is used more 8 
frequently by species of the lentic guild as visual cover, as a source for food 9 
production, and as spawning habitat for species that attach egg masses to 10 
underwater vegetation.  Nevertheless, contributions of in-channel wood from 11 
riparian buffers along large water types are important for species associated with 12 
the lentic fish guild.  13 

Alternative 1 – Current Management (No-Action) 14 
Effects of Habitat Modification:  15 
Species of this guild prefer backwater areas, slow moving runs, and side channels 16 
or tributaries draining to low elevation perennial large streams.  Habitat 17 
improvements and estimated time to achieve reference conditions are 18 
summarized above in the Salmonid Fish Guild subsection.  Species of the lentic 19 
fish guild would benefit most directly from enhanced development of off-channel 20 
habitats under Alternative 1.  Forecasted increases in potential large wood 21 
recruitment over time under Alternative 1 would result in improved habitat 22 
complexity, including areas of off-channel habitat and increased floodplain 23 
connections.  Zones of slow water would be used by fish of this guild. 24 

Effects on Species in the Guild  25 
Improvements to aquatic habitat conditions under Alternative 1, generated from 26 
increased recruitment of large wood to stream channels, would benefit all species 27 
in this guild.  Habitat modifications are assumed to increase survival and 28 
productivity for all of the individual species over the next 50 years (Table 4.5-29 
17). 30 

Alternative 2 – Proposed Action 31 
Effects of Habitat Modification  32 
Species of this guild would benefit most directly from enhanced development of 33 
off-channel habitats under Alternative 2 by means of key piece-sized recruitment 34 
to mainstem channels of large wood.  Such habitat improvements are one of the 35 
primary silvicultural objectives of the riparian conservation measures associated 36 
with Alternative 2.  The likely habitat improvements and improved time to 37 
achieve reference conditions compared to Alternative 1 have been summarized 38 
above in the Salmonid Fish Guild subsection and in Section 4.5.2.2, Aquatic 39 
Ecosystem-Riparian Function. 40 

Effects on Species in the Guild  41 
Improvements to aquatic habitat conditions under Alternative 2 would benefit all 42 
species in this guild.  Habitat modifications are assumed to increase survival and 43 
productivity for individual species (Table 4.5-18).  The effects of Alternative 2 44 
on this guild would be similar to, but would occur faster than those under 45 
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Alternative 1.  Silvicultural activities under Alternative 2 in the inner RMA zone 1 
would promote achievement of large diameter wood sizes and subsequently 2 
enhanced development of off-channel habitats more quickly than Alternative 1.    3 

Alternative 3 – Increased Stream Buffers and Intensive Forestry 4 
Effects of Habitat Modification  5 
Species of this guild would benefit most directly from enhanced development of 6 
off-channel habitats under Alternative 3 by means of key piece size recruitment 7 
to large streams of large wood from riparian age-class stands exceeding 100 8 
years old.  The likely habitat improvements and improved time to achieve 9 
reference conditions compared to Alternative 1 have been summarized above in 10 
the Salmonid Fish Guild subsection and in Section 4.5.2.3, Aquatic Ecosystem-11 
Riparian Function. 12 

Effects on Species in the Guild  13 
Improvements to aquatic habitat conditions under Alternative 3 would benefit all 14 
species in the lentic fish guild.  Habitat modifications are assumed to increase 15 
survival and productivity for individual species (Table 4.5-19).  The effects of 16 
Alternative 3 on this guild would be similar to Alternative 1 in streams adjacent 17 
to riparian forests that are less than 100 years in stand age.  Alternative 3 would 18 
contribute slightly more large-diameter wood sizes from the outer RMA zone in 19 
stand ages older than 100 years compared to Alternative 1.  As a consequence, 20 
subsequent enhanced development of off-channel habitats would occur more 21 
quickly than under Alternative 1. 22 
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Section 4.6 1 

Wildlife and Their Habitat 2 

This section describes the potential effects of the alternatives on 10 species of 3 
wildlife selected for coverage under the Elliott State Forest Habitat Conservation 4 
Plan (Oregon Department of Forestry 2008), as well as general discussion of 5 
potential effects on game and non-game species.  The 10 species covered in this 6 
section are: 7 

 Northern spotted owl (Strix occidentalis caurina) 8 

 Marbled murrelet (Brachyramphus marmoratus) 9 

 Bald eagle (Haliaeetus leucocephalus) 10 

 Northern goshawk (Accipiter gentilis) 11 

 Olive-sided flycatcher (Contopus cooperi) 12 

 Western bluebird (Sialia mexicana) 13 

 Fisher (Martes pennanti) 14 

 Northern red legged frog (Rana aurora aurora) 15 

 Coastal tailed frog (Ascaphus truei) 16 

 Southern torrent salamander (Rhyacotriton variegatus) (formerly R. 17 
olympicus variegates) 18 

Section 4.6.1, Approach and Methodology, describes the methods used for 19 
evaluating potential effects on wildlife.  Section 4.6.2, Environmental 20 
Consequences, provides species-specific analyses of effects for each of the 21 
alternatives.  That section is arranged by species to facilitate easy comparison of 22 
the potential effects of the alternatives at the species level.  23 

For this section, the study area for the analysis of effects on wildlife is the same 24 
as the action area described in Section 4.0, Action Area and Study Area. 25 

4.6.1 Approach and Methodology 26 

4.6.1.1 Northern Spotted Owl 27 

Potential effects on northern spotted owl habitat were assessed by evaluating: (1) 28 
projected trends in habitat at the landscape level (each of 13 management basins 29 
and for the study area as a whole), and (2) projected trends in habitat available to 30 
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each individual spotted owl activity center (at three different scales).  Potential 1 
effects on individual spotted owls, and on the species overall, were also assessed.  2 
The methods for completing each of these analyses are described below. 3 

Habitat at the Landscape Level 4 

The assessment of northern spotted owl habitat at the landscape level was done 5 
by examining trends in suitable habitat over time for each of the 13 management 6 
basins, and for the study area as a whole.  The basins were each analyzed as 7 
single units, except that Basin 10 was analyzed in three units representing the 8 
three geographically separated subbasins.  From south to north, they were 9 
identified as Subbasins 10-A, 10-B and 10-C.  With the exception of subbasin 10 
10-B, which is only 480 acres, the individual management basins range in size 11 
from 2,707 to 11,314 acres, and have an average size of 6,629 acres.  These 12 
basins provide a logical scale for the habitat analysis because they are each large 13 
enough to contain the annual home ranges of at least one pair of spotted owls.  14 
Thomas et al. (1990) reported median annual home range for spotted owl pairs in 15 
the Oregon Coast Range to be from 3,387 to 6,390 acres.  The U. S. Fish and 16 
Wildlife Service (FWS) later reported the median annual pair home range for the 17 
Oregon Coast Range to be 4,766 acres in their guidelines for avoiding the risk of 18 
incidental take.  In studies specific to the study area, mean annual home range for 19 
individual spotted owls ranged from 2,080 to 2,738 acres, depending on method 20 
used (Anthony et al. 2000b, Glenn et al. 2004).  Home range overlap between 21 
individual owls of mated pairs in the study area averaged 61.5 percent (Glenn et 22 
al. 2004). 23 

The definition of spotted owl habitat used for this analysis is consistent with the 24 
scientific literature, as well as with previous research on spotted owls in the study 25 
area.  Advanced structure forest was considered to be suitable spotted owl 26 
foraging habitat, and advanced structure forest with eight or more trees per acre 27 
at least 32 inches diameter-at-breast height (dbh) was considered to be spotted 28 
owl nesting-roosting-foraging (NRF) habitat.1  Advanced structure forest within 29 
riparian management areas (RMAs) outside of Habitat Conservancy Areas 30 
(HCAs) (Alternative 1), or outside threatened and endangered (T&E) species 31 
core areas and scenic unique and visual (SUV) areas (Alternative 2), was not 32 
considered suitable spotted owl habitat if it was bordered by forest less than 70 33 
years old.  Similarly, for Alternative 3, advanced structure forest in RMAs 34 
outside of HCAs, T&E core areas, and SUV areas was not considered suitable 35 
habitat if it was bordered by forest less than 70 years old.  Habitat in these 36 
isolated RMAs was excluded because spotted owls are generally believed to 37 
favor interior forest (Forsman et al. 1984), and research in the study area suggests 38 
spotted owls avoid nesting and foraging at the ecotones (edges) between mature 39 
conifer forest and recent clearcut (Glenn et al. 2004).  Excluding advanced 40 

                                                      
1 Advanced forest stands are defined as follows (see Table 2-5 in Chapter 2, Alternatives):  

 Stands with twenty or more trees per acre of 18 inches or larger dbh and 100 feet or more in height, of 
which at least ten overstory trees per acre are at least 24 inches dbh.  The quadratic mean diameter must be 
15 inches or more. 

 Stands with understory trees that average 30 feet in height. 
 Stands where the basal area would be at least 150 square feet/acre, and no more than 325 square feet/acre 
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structure forest in isolated RMAs resulted in basin totals for suitable spotted owl 1 
habitat that are generally lower than basin totals for all advanced structure forest 2 
reported elsewhere in this Environmental Impact Statement (EIS).   3 

Hardwood trees such as red alder and bigleaf maple may be present within forest 4 
stands that are considered suitable spotted owl habitat, as long as there are 5 
sufficient numbers of large conifer trees present to meet the definition of 6 
advanced structure forest.  Spotted owls have been reported to use hardwood 7 
forest in the study area when mature conifer forest made up less than 20 percent 8 
of the landscape (Anthony et al. 2000a), suggesting that hardwood forest is an 9 
acceptable but not preferred substitute for mature conifer forest.  The study area 10 
would not be managed for hardwood forest under any of the alternatives, so 11 
hardwood trees would only occur as components of conifer forest stands.  For 12 
purposes of this analysis, therefore, the suitability of forest habitat was 13 
determined by the number and size of conifer trees, as described in the definition 14 
of advanced structure forest.   15 

The landscape-level analysis also included examination of trends in the amount 16 
of intermediate structure forest.2  Although forest that meets the minimum 17 
definition of intermediate structure probably does not support spotted owl NRF 18 
habitat, intermediate structure forest at the upper end of the range (forest with 19 
larger trees and greater structural diversity) likely does support foraging.  More 20 
importantly at the landscape level, however, intermediate structure forest at the 21 
upper end of the range decreases the effects of forest fragmentation by reducing 22 
the amount of edge between advanced structure and early structure forest, and by 23 
providing forest cover for spotted owls moving between patches of NRF and 24 
foraging habitat.  A substantial portion of intermediate structure forest would 25 
meet the definition of marginal foraging habitat (dispersal habitat) for spotted 26 
owls developed by Thomas et al. (1990).  To be consistent with the methods 27 
applied to advanced structure forest, intermediate structure forest in isolated 28 
RMAs was not included as habitat in this analysis.  29 

A threshold range of 40 percent suitable habitat (NRF plus foraging habitat) was 30 
used to evaluate the potential for individual management basins to support 31 
spotted owls.  In a review of FWS recommendations for protecting habitat 32 
around known spotted owl nests, Bart (1995) predicted that maintaining an 33 
average of at least 30 to 50 percent suitable habitat on the landscape would be 34 
sufficient to support stable populations of spotted owls.  Bart (1995) cautioned, 35 
however, that managing all portions of the landscape for the minimum of 30 36 
percent would probably not be adequate.  The midrange value of 40 percent was 37 
therefore used in the analysis of the study area. 38 

                                                      
2 Intermediate structure stands are defined as follows (see Table 2-5 in Chapter 2, Alternatives): 

 Stands where the average tree diameter of dominant and co-dominant trees is generally between six and 18 
inches dbh, but may be larger.  Tree heights generally range from 40 to 100 feet. 

 Stands where trees dominate the site and form a single, main canopy layer.  There may be little or no 
understory development or the development may include understory trees.  Generally, herbs, shrubs, and 
grasses may cover up to 40 percent or more of the forest floor.  The stand does not have significant vertical 
layering of tree crowns. 
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A threshold of 70 percent was used to evaluate the combination of foraging 1 
habitat, NRF and intermediate structure forest at the management basin level.  2 
While this aspect of spotted owl ecology has not been the subject of detailed 3 
research, it was assumed for purposes of this EIS that fragmentation would be 4 
within limits tolerated by resident spotted owls when the combined total of 5 
advanced structure (NRF and foraging habitat) and intermediate structure forest 6 
was at least 70 percent.  Spotted owls are known to nest successfully in 7 
landscapes with less total forest cover, but this threshold is conservatively high to 8 
account for the fact that some intermediate structure forest (that portion with 9 
younger and smaller trees) has little or no effect on reducing fragmentation.  10 
Average patch size and patch shape also determine the degree of fragmentation in 11 
forested landscapes, but there are no data on future patch size or shape in the 12 
study area under the alternatives that could be used to evaluate these factors in 13 
the study area.   14 

The use of advanced structure forest as a common definition of suitable spotted 15 
owl habitat across all alternatives allows comparisons of not only habitat quantity 16 
but also habitat quality.  The quality of the habitat provided can be evaluated by 17 
examining the percentage of the total suitable habitat that is NRF.  Since NRF 18 
habitat is assumed to meet all spotted owl life requirements, it can be considered 19 
superior to suitable habitat that is not NRF.  Likewise, landscapes with higher 20 
percentages of NRF can be considered superior to landscapes with the same 21 
amount of total habitat, but lower percentages of NRF.  22 

Habitat for Individual Activity Centers 23 

The amount of habitat available to each individual spotted owl activity center 24 
was analyzed at three scales: within 0.5 mile of the activity center, within 0.7 25 
mile of the activity center, and for the entire management basin in which the 26 
activity center is located.  At the management basin scale, the landscape-level 27 
analysis described above was used to estimate habitat availability.  At the 28 
0.5-mile and 0.7-mile scales, the analysis consisted of determining the total acres 29 
of suitable spotted owl habitat and intermediate structure forest protected within 30 
dedicated reserves (areas where there would be no timber harvesting for the next 31 
50 years).  It was assumed that all suitable habitats outside reserve areas could be 32 
harvested at some time over the next 50 years, and would therefore not be 33 
continuously available to resident spotted owls.  This is a “worst case” scenario, 34 
because it does not account for suitable habitat that might remain outside reserve 35 
areas due to other constraints on timber harvesting (e.g., limits on the harvest of 36 
marbled murrelet habitat under Alternative 2).  Conservation measures for 37 
marbled murrelets would provide additional mitigation benefit for spotted owls 38 
due to limits on harvest of murrelet habitat.  Such an approach was necessary 39 
because the presence of suitable habitat outside reserve areas cannot be predicted 40 
in time or space.  This worst case scenario is the only analysis that allows a 41 
consistent comparison of all alternatives; however, it must be recognized that in 42 
some cases, the viability of spotted owl activity centers could be higher than 43 
predicted if more habitat were present.   44 

Resident spotted owls were considered to have a high potential for persistence if 45 
an activity center had at least 200 acres of suitable habitat in reserve areas within 46 
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0.5 mile, at least 500 acres in reserve areas within 0.7 mile, and at least 40 1 
percent suitable habitat within the surrounding management basin in most years.  2 
Resident owls were considered to have a low potential for persistence if an 3 
activity center had less than 100 acres of suitable habitat in reserve areas within 4 
0.5 mile, or less than 200 acres in reserve areas within 0.7 mile.  Activity centers 5 
falling between these two thresholds were classified as having moderate potential 6 
for persistence.  The threshold of 200 acres within 0.5 mile is based on the mean 7 
core use area of 214 acres observed for spotted owls in the study area (Anthony 8 
et al. 2000).  The threshold of 500 acres within 0.7 mile is based on the work of 9 
Olson et al. (2004) and others that suggest spotted owl activity centers with at 10 
least 50 percent suitable habitat in proximity to the nest have a high potential for 11 
persistence (500 acres represents 50 percent of a circle with a radius of 0.7 mile).  12 
The threshold of 40 percent suitable habitat within the surrounding basin comes 13 
from the work of Bart (1995) described above, using management basins as 14 
surrogates for home ranges.  In the analyses, high levels of habitat at one scale 15 
could be considered as offsetting for low levels of habitat at another.  For 16 
example, activity centers with less than 40 percent suitable habitat at the 17 
management basin scale could be considered to have high potential for 18 
persistence if the total reserve habitat within 0.7 mile substantially exceeded 19 
500 acres.  Conversely, activity centers with less than 500 acres of reserve habitat 20 
could have high potential for persistence if habitat at the management basin scale 21 
exceeded 50 percent in most years.     22 

All assessments of the potential for owls to persist were based solely on the 23 
amount and distribution of suitable habitat.  Factors such as disease (e.g., West 24 
Nile virus) and competition from barred owls (Strix varia) were not considered in 25 
the assessment because there is currently no basis for evaluating the effects forest 26 
management would have on these factors (Courtney et al. 2004).   27 

The analysis was performed for 14 of the 18 activity centers in or near the study 28 
area that were known to be active (spotted owls present during the breeding 29 
season) in 2003, as well as three activity centers (Sock Creek, Murphy Creek and 30 
Noble Creek) that were not active in 2003 but have not been surveyed to the level 31 
necessary to declare them historic (no longer occupied).  The eighteenth activity 32 
center (Upper Mill Creek) was active in 2003, but the owls associated with this 33 
location subsequently moved to another activity center in the study area (Tom 34 
Fool), so Upper Mill Creek is now treated as historic by the Oregon Department 35 
of Forestry (ODF).  Tom Fool Creek is among the 17 activity centers included in 36 
this analysis.  Another 32 spotted owl activity centers have been identified 37 
through surveys by ODF and other landowners in the area since 1990, but all 32 38 
are either considered historic (no owls detected during recent surveys) or they 39 
never met FWS protocol to be considered resident spotted owl activity centers.  40 
None of these 32 activity centers would receive habitat protection or special 41 
management consideration under any of the alternatives, so they were not 42 
included in this analysis.  43 

Effects on Individual Spotted Owls 44 

In addition to the indirect effects of habitat removal, individual spotted owls can 45 
be harmed by forest management activities that directly injure them or disturb or 46 
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disrupt their normal activities.  Impacts to individual spotted owls were addressed 1 
by evaluating the potential for covered activities to injure, impair, or disturb 2 
spotted owls, and the effectiveness of conservation measures under the various 3 
alternatives to avoid or minimize injury, impairment, and disturbance.  Examples 4 
of activities that can result in direct injury are the felling of an active nest tree 5 
with nestling owls present, and collisions of spotted owls with motor vehicles.  6 
Other activities can harm spotted owls through reduced health or survival of 7 
individual spotted owls and reduced productivity of adult pairs that ultimately 8 
leads to the injury or death of a spotted owl at a later time.  These could occur 9 
through displacement of owls from established home ranges, and/or repeated 10 
disturbances that interrupt or interfere with feeding and sheltering.  For the most 11 
part, these activities include habitat modification (e.g., timber harvesting) and 12 
other use of mechanized equipment near individual spotted owls.  Activities 13 
involving humans on foot are not expected to impact spotted owls.  Gutiérrez et 14 
al. (1995) concluded direct human contact during research activities did not 15 
negatively impact spotted owls, and Swathout and Streidl (2003) found 16 
disturbance trials using hikers in canyons did not alter the energy budgets of the 17 
Mexican spotted owl (Strix occidentalis lucida). 18 

Effects on the Regional Population 19 

The spotted owl is listed a threatened species under the Federal Endangered 20 
Species Act (ESA), and has been the subject of two status reviews (U.S. Fish and 21 
Wildlife Service 1990, Courtney et al. 2004).  Both reviews identified factors that 22 
led to the current status of the species, and will need to be addressed to recover 23 
the species.  Only one of these factors, the continued loss of habitat, is relevant to 24 
the analysis of management in the study area.  The analysis of effects therefore 25 
examines the potential for the alternatives to contribute to or counteract the loss 26 
of habitat.   27 

4.6.1.2 Marbled Murrelet 28 

Potential effects on marbled murrelet habitat were assessed by evaluating: (1) the 29 
treatment of currently suitable nesting habitat (mapped habitat), (2) the treatment 30 
of known occupied nesting habitat, and (3) projected trends in potentially suitable 31 
nesting habitat (advanced structure forest with specified numbers of large trees).  32 
Potential effects on individual marbled murrelets, and on the species overall, 33 
were also assessed.  The methods for completing each of these analyses are 34 
described below. 35 

Mapped Habitat and Occupied Habitat 36 

Currently suitable marbled murrelet nesting habitat in the study area has been 37 
identified by ODF through aerial photo review and field verification, as described 38 
in detail in Section 3.6.2.2, Affected Environment – Marbled Murrelet.  The 39 
result of this effort was the identification of 16,680 acres of currently suitable 40 
nesting habitat known as “mapped habitat.”  Potential effects were evaluated by 41 
comparing how many acres of mapped habitat would be protected and how many 42 
acres would be harvested under each of the alternatives.  Protected acres of 43 
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mapped habitat are those within designated conservation areas (e.g., MMMAs 1 
and T&E core areas) where no regeneration timber harvesting would occur over 2 
the next 50 years.  Harvested acres are those that would be available for harvest 3 
(i.e., not in protected status) and would likely be harvested at some time over the 4 
next 50 years, given all other operational and regulatory constraints.  A third 5 
category of mapped habitat would be indirectly protected, because it would be 6 
precluded from harvest due to the acre limitation on harvest of current murrelet 7 
habitat.  This third category is also identified in the analysis.  All projections of 8 
harvest are based on forecast modeling conducted by ODF and summarized in 9 
Appendix I of the Elliott State Forest Habitat Conservation Plan (Oregon 10 
Department of Forestry 2008).   11 

A subset of mapped habitat is forest that has been surveyed and found to be used 12 
by nesting marbled murrelets, as indicated by the presence of “occupied 13 
behaviors.”  This is known as “occupied habitat.”  The analysis of effects 14 
includes a comparison of the number of acres of occupied habitat that would be 15 
harvested under each of the alternatives.  It also includes an evaluation of how 16 
mapped but unsurveyed (i.e., potentially occupied) habitat would be treated prior 17 
to harvest. 18 

Potentially Suitable Habitat  19 

The development of new marbled murrelet nesting habitat in the study area over 20 
time was evaluated by examining trends in “potentially suitable habitat.”  While 21 
mapped habitat is the best estimate of current habitat condition, it cannot be used 22 
to predict future conditions because mapped habitat is based on the physical 23 
appearance of the forest rather than quantifiable stand structure.  It was therefore 24 
necessary to develop a quantifiable description of habitat that could be compared 25 
to the predictions of the ODF forest growth model.  The scientific literature 26 
(Manley and Nelson 1999, Burger 2002, Conroy et al. 2002, Nelson and Wilson 27 
2002) generally described suitable nesting habitat for marbled murrelets 28 
according to the number of potential nesting platforms (large horizontal limbs), 29 
but data on the current number of potential nesting platforms are not available for 30 
the study area.  More importantly, the best available technology for predicting 31 
forest habitat conditions (forest growth models) cannot predict the number of 32 
nesting platforms a forest stand will have in the future.   33 

The presence of large trees was therefore used as a surrogate for large nest 34 
platforms.  For purposes of this analysis, potentially suitable marbled murrelet 35 
nesting habitat is defined as advanced structure forest with at least eight trees per 36 
acre that are at least 32 inches dbh.  This is the portion of the advanced structure 37 
forest with larger, and presumably older, trees.  Under current conditions, the 38 
study area contains 24,084 acres of advanced structure forest with at least eight 39 
trees per acre that are at least 32 inches dbh, but only16,680 acres of mapped 40 
habitat.  This suggests that only a portion (less than 69 percent) of the potentially 41 
suitable habitat is actually suitable at the present time.  As noted by ODF (2008), 42 
this is because large tree density in and of itself does not indicate suitable habitat.  43 
Other conditions must be present to provide nesting platforms for marbled 44 
murrelets.  Unfortunately, these other conditions cannot be quantified or 45 
predicted with forest growth models.  To add resolution to the use of advanced 46 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Wildlife and Their Habitat

 

 
Elliott State Forest 
Draft Environmental Impact Statement 

 
4.6-8 

August 2008

 

structure forest, therefore, the analysis also tracks the subset of potentially 1 
suitable habitat with very large trees (at least four trees per acre that are at least 2 
38 inches dbh).  This diameter is based on studies by ODF (2008) in occupied 3 
stands where the average dbh of large trees (24 inches dbh and larger) was 38 4 
inches.  This requirement for larger trees increases the potential that large limbs 5 
and other necessary structural elements will be present.  Under current 6 
conditions, there are 9,632 acres meeting this definition.  Since there is no direct 7 
correlation between tree diameter and platform presence, this definition is still 8 
imprecise.  It likely includes some stands that do not have platforms, and may 9 
exclude others that do have platforms and hence are suitable for murrelet nesting.  10 
Nevertheless, when used simply to indicate landscape-level trends in potentially 11 
suitable habitat, as it is here, it is assumed to be reliable.  12 

Effects on Individual Marbled Murrelets 13 

Individual marbled murrelets can be impacted by the alteration or loss of habitat.  14 
They can also be impacted by human disturbance near active nests.  The results 15 
can range from minor disruption of normal activities to injury or death.  In the 16 
case of forest management, the potential for direct injury or death is limited 17 
almost entirely to the felling of active nest trees.  Indirect injury can result from a 18 
disturbance that lessens the ability of a marbled murrelet to reproduce, or leads to 19 
its eventual death.  All forms of potential impact to individual marbled murrelets 20 
are analyzed for all alternatives. 21 

Effects on the Regional Population 22 

The marbled murrelet is currently listed as a threatened species under the Federal 23 
ESA.  Consequently, it is the subject of a Federal recovery plan (U.S. Fish and 24 
Wildlife Service 1997) and recent status review (McShane et al. 2004).  Both 25 
documents identify factors that have led to the current status of the species, and 26 
will need to be addressed to recover the species.  These are summarized in 27 
Section 3.6.2.2, Affected Environment - Marbled Murrelet.  The analysis of 28 
effects at the species level examines the potential for the alternatives to either 29 
contribute to or counteract each of these factors.   30 

4.6.1.3 Other Wildlife 31 

The effects of the alternatives on other wildlife were assessed by evaluating the 32 
potential consequences of the forest management strategies, wildlife conservation 33 
strategies, and aquatic and riparian strategies on the eight other wildlife species 34 
listed above, as well as on the general wildlife community of the study area at 35 
large.  Trends in the availability of suitable habitat for each of the eight focus 36 
species were examined over the 50-year analysis period at both the management 37 
basin and landscape (study area) level.  The estimates of suitable habitat were 38 
based on data derived from the Elliott State Forest Harvest Scheduling Model, as 39 
summarized in Appendix I of the Elliott State Forest Habitat Conservation Plan 40 
(Oregon Department of Forestry 2008).  Given the relative importance of riparian 41 
habitat to wildlife in the study area, the assessment of effects also includes a 42 
review of general trends in the amount of RMA acreage under each of the 43 
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alternatives.  These trends represent acres of advanced structure in riparian forest, 1 
as derived from the Elliott State Forest Harvest Scheduling Model. 2 

For amphibian species (northern red-legged frog, coastal tailed frog, and southern 3 
torrent salamander), the RMA prescriptions for each of the alternatives were 4 
compared using a consistent riparian assessment zone.  The riparian assessment 5 
zone for the northern red-legged frog is 160 feet wide along fish-bearing (Type 6 
F) streams as well as large and medium non-fish-bearing (Type N) streams, and 7 
100 feet wide along small Type N streams.  The riparian assessment zone for 8 
headwater amphibians (coastal tailed frog and southern torrent salamander) 9 
includes only that portion along Type N streams, because these two species are 10 
less common in Type F streams where they are vulnerable to fish predation.  The 11 
width of riparian assessment zone represents a conservative interpretation of the 12 
Washington Department of Fish and Wildlife (WDFW) recommended buffer 13 
width for protecting headwater amphibian habitat.  According to the WDFW 14 
(1997), a riparian forest buffer of 100 feet would likely protect and provide key 15 
microhabitat conditions (i.e., temperature, humidity, sedimentation, down wood) 16 
for headwater amphibian species using these streams.  The riparian assessment 17 
zone was expanded to 160 feet on Type F and large and medium Type N streams 18 
to: (1) capture all area within one site potential tree height of the stream (a 19 
common measure of the full riparian influence zone), and (2) account for the 20 
tendency of adult frogs to forage more than 100 feet from streams.  Forest trends 21 
within the riparian assessment zone were estimated from data provided by ODF 22 
(Oregon Department of Forestry 2006b, 2006d, 2006e) as an index of suitable 23 
habitat for amphibians.  It was assumed that habitat suitability for amphibians 24 
would improve as the proportion of advanced structure forest within the zone 25 
increased, because the mature forest canopy associated with advanced structure 26 
forest would provide the microhabitat conditions sought by these species. 27 

The potential for the implementation of forest management strategies to result in 28 
harm to the other wildlife was also considered.  Harm can occur as direct injury 29 
or death of individuals, or as disturbance to an individual that lessens its ability to 30 
reproduce or leads to its eventual death.  The forest management strategies in the 31 
1995 Elliott State Habitat Conservation Plan (Oregon Department of Forestry 32 
1995) and 2008 Elliott State Habitat Conservation Plan (Oregon Department of 33 
Forestry 2008) were also reviewed to evaluate potential effects on other wildlife 34 
in the study area.   35 

4.6.2 Environmental Consequences 36 

4.6.2.1 Northern Spotted Owl 37 

The northern spotted owl is a nocturnal predator of small mammals that is 38 
strongly associated with large patches of mature and late seral coniferous forest.  39 
It nests primarily in cavities within large trees, and forages up to a mile or more 40 
from the nest during the breeding season.  It is a year-round resident of the study 41 
area, although it may shift or enlarge its home range during the winter.  Spotted 42 
owls are affected by forest management activities that reduce the amount of late 43 
seral forest within their home ranges, and to a lesser extent by human activities in 44 
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the vicinity of active nests, even if those activities do not result in direct habitat 1 
modification.   2 

The effects on spotted owls were evaluated first by comparing trends in the 3 
amount and distribution of suitable habitat in the study area under the three 4 
alternatives.  As noted in Section 4.6.1.1, Approach and Methodology – Northern 5 
Spotted Owl, suitable foraging habitat for the northern spotted owl was defined 6 
as advanced structure forest, and suitable NRF habitat was defined as advanced 7 
structure forest with eight or more trees per acre at least 32 inches dbh.  8 
Advanced structure forest within isolated RMAs outside HCAs, T&E core areas 9 
and SUV areas was not considered suitable spotted owl habitat.  Effects were 10 
also evaluated by examining the potential for human activity, such as timber 11 
harvest, road construction and other use of mechanized equipment, in the vicinity 12 
of active nests, and comparing these to documented observations of spotted owl 13 
behavior in response to human activity. 14 

Alternative 1 - Current Management (No-Action) 15 

Habitat at the Landscape Level 16 
 Overview.  The amount of suitable spotted owl habitat (foraging habitat plus 17 

NRF) in the study area (all management basins combined) would increase by 18 
an estimated 9,229 acres over the next 50 years under Alternative 1 (Table 19 
4.6-1, Figure 4.6-1), while trends within individual basins would be variable 20 
(Figures 4.6-2 through 4.6-16).  Some basins would experience increases in 21 
the amount of spotted owl habitat and some would experience decreases.  22 
The study area as a whole, and seven of the individual management basins, 23 
would be at or above 40 percent suitable spotted owl habitat almost 24 
continuously over the next 50 years.  Another two management basins would 25 
begin with slightly less than 40 percent habitat, but would reach 40 percent 26 
by Year 50.  The remaining six management basins, which comprise 27 
approximately 32 percent of the study area, would be below 40 percent 28 
habitat for the entire 50 years. 29 

The quality of spotted owl habitat in the study area would also be high under 30 
Alternative 1.  Nesting, roosting and foraging habitat would comprise at least 31 
64 percent of the total suitable spotted owl habitat in all years.  The potential 32 
for the study area overall, and these nine management basins in particular, to 33 
support spotted owls over the entire 50-year period is high.  The potential for 34 
owls to persist in the remaining management basins is moderate to low, as 35 
the amount of suitable habitat would fall to as little as 8 percent in one 36 
management basin. 37 

 All Management Basins Combined.  Total suitable habitat (foraging plus 38 
NRF) in the study area overall would decrease slightly over the first decade 39 
under Alternative 1, from the current level of 38,649.acres (41 percent) to a 40 
low of 36,572 acres (39 percent).  Thereafter, suitable habitat would increase 41 
gradually to a high of 47,869 acres (51 percent) at Year 50.  There would be 42 
no abrupt changes in the amount of suitable habitat over time, and at least 64 43 
percent of the suitable habitat would be NRF habitat in all years.  The 44 
combined total for suitable habitat plus intermediate structure forest would 45 
decrease slightly over the next 50 years (Figure 4.6-1B), but it would never 46 
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make up less than 80 percent of the study area.  With at least 40 percent total 1 
suitable habitat, at least 64 percent of the suitable habitat in NRF, and at least 2 
80 percent overall in closed canopy forest (suitable habitat plus intermediate 3 
structure forest) at all times, the study area should be capable of supporting 4 
viable spotted owl activity centers under Alternative 1. 5 
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Table 4.6-1 Summary of Projected Trends in Spotted Owl Habitat in the Study Area over the 50-Year Analysis Period 1 

Basin 
Basin 
Acres 

Spotted Owl NRF 
and Foraging 

Habitat in Year 0 

Spotted Owl NRF and Foraging 
Habitat in Year 50 

Minimum Spotted Owl NRF and Foraging 
Habitat During 50 Years 

Alternative 1 Alternative 2 Alternative 3 Alternative 1 Alternative 2 Alternative 3 

Acres 

Percent 
of 

Basin Acres 
Percent 
of Basin Acres 

Percent 
of Basin Acres 

Percent 
of 

Basin Acres 

Percent 
of 

Basin Acres 

Percent 
of 

Basin Acres 
Percent 
of Basin 

1 5,356 1,878 35 3,277 61 2,677 50 3,157 59 1,854 35 1,707 32 1,725 32 

2 6,422 4,169 65 4,749 74 2,517 39 3,195 50 4,168 65 2,415 38 2,860 45 

3 7,296 3,457 47 5,268 72 3,263 45 1,679 23 3,457 47 2,896 40 1,421 19 

4 4,990 1,587 32 2,898 58 2,716 54 1,047 21 1,422 28 1,432 29 736 15 

5 7,823 3,772 48 4,838 62 3,439 44 1,335 17 3,764 48 3,146 40 1,335 17 

6 7,417 4,115 55 5,557 75 4,611 62 2,439 33 3,741 50 3,596 48 2,163 29 

7 6,322 3,175 50 3,778 60 3,822 60 1,515 24 3,134 50 3,102 49 998 16 

8 6,541 2,645 40 3,247 50 3,164 48 2,629 40 2,633 40 2,443 37 2,084 32 

9 8,284 2,313 28 2,960 36 3,045 37 3,466 42 2,186 26 2,260 27 2,085 25 

10-A 3,325 868 26 672 20 1,231 37 1,389 42 505 15 656 20 577 17 

10-B 480 154 32 128 27 165 34 274 57 120 25 148 31 153 32 

10-C 2,707 233 9 376 14 736 27 923 34 218 8 233 9 229 8 

11 10,873 5,093 47 5,945 55 4,612 42 3,800 35 4,890 45 4,131 38 3,208 30 

12 11,314 3,588 32 3,050 27 3,857 34 4,492 40 2,542 22 2,878 25 2,740 24 

13 4,132 1,602 39 1,126 27 1,885 46 1,716 42 1,118 27 1,602 39 1,584 38 

Forest 93,282 38,649 41 47,869 51 41,720 45 33,056 35 36,572 39 35,122 38 27,553 30 

Source: Oregon Department of Forestry 2006b, 2006d, and 2006e 
NRF = nesting, roosting, foraging habitat  



Figure  4.6-1

Trends in Spotted Owl Habitat in the Action Area

Under the Three EIS Alternatives
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Figure  4.6-2

Trends in Spotted Owl Habitat in Basin 1

Under the Three EIS Alternatives
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Figure  4.6-3

Trends in Spotted Owl Habitat in Basin 2

Under the Three EIS Alternatives
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Figure  4.6-4

Trends in Spotted Owl Habitat in Basin 3

Under the Three EIS Alternatives
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Figure  4.6-5 

Trends in Spotted Owl Habitat in Basin 4

Under the Three EIS Alternatives
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Figure  4.6-6 

Trends in Spotted Owl Habitat in Basin 5

Under the Three EIS Alternatives
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Figure  4.6-7 

Trends in Spotted Owl Habitat in Basin 6

Under the Three EIS Alternatives
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Figure  4.6-8 

Trends in Spotted Owl Habitat in Basin 7

Under the Three EIS Alternatives
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Figure  4.6-9 

Trends in Spotted Owl Habitat in Basin 8

Under the Three EIS Alternatives
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Figure  4.6-10

Trends in Spotted Owl Habitat in Basin 9

Under the Three EIS Alternatives
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Figure  4.6-11

Trends in Spotted Owl Habitat in Sub-Basin 10-A

Under the Three EIS Alternatives
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Figure  4.6-12

Trends in Spotted Owl Habitat in Sub-Basin 10-B

Under the Three EIS Alternatives
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Figure  4.6-13

Trends in Spotted Owl Habitat in Sub-Basin 10-C

Under the Three EIS Alternatives
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Figure  4.6-14

Trends in Spotted Owl Habitat in Basin 11

Under the Three EIS Alternatives
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Figure  4.6-15

Trends in Spotted Owl Habitat in Basin 12

Under the Three EIS Alternatives
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Figure  4.6-16

Trends in Spotted Owl Habitat in Basin 13

Under the Three EIS Alternatives
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 Individual Management Basins.  Eight of the management basins (Basins 1 1 
through 3, 5 through 8, and 11) would have levels of total suitable habitat 2 
consistently at or above the 30 to 50 percent range Bart (1995) considered the 3 
minimum necessary to support sustainable populations of spotted owls.  All 4 
eight would have at least 50 percent suitable habitat by Year 50, and all but 5 
one (Basin 1) would be above 40 percent in all years prior to Year 50.  The 6 
amount of suitable habitat would fluctuate over time within management 7 
basins, but each of the eight management basins would show a general 8 
increase by Year 50.  Basin 1 is currently at 35 percent suitable habitat, and 9 
would reach 40 percent by Year 30.  It would not drop below 35 percent at 10 
any time.  In all but one of the eight management basins (Basin 3), NRF 11 
habitat would make up at least 50 percent of the total suitable habitat at all 12 
times.  Basin 3 would have less than 50 percent of the total suitable habitat in 13 
NRF habitat only at Year 5 (Figure 4.6-4).  In most of the eight management 14 
basins, the amount of NRF habitat would be considerably more than 50 15 
percent.  The combined totals for suitable habitat plus intermediate structure 16 
forest would remain at or above 70 percent in all eight management basins 17 
for the entire 50 years, although some management basins, like the study area 18 
as a whole (Figure 4.6-1), would experience slight decreases from current 19 
levels.  This suggests the level of habitat fragmentation would increase 20 
slightly, but would remain within acceptable levels for spotted owls.  The 21 
potential for owls to persist would be high in all eight management basins. 22 
 23 
One management basin (Basin 4) would be slightly below the 30 to 50 24 
percent minimum suitable habitat range for a portion of the next 50 years.  It 25 
would start with 32 percent suitable habitat, but drop to a low of 28 percent 26 
at Year 5, and then steadily increase to 58 percent at Year 50 (Figure 4.6-5).  27 
It would be below 30 percent suitable habitat for only 5 years, and below 40 28 
percent for 25 years.  Nesting, roosting, foraging habitat would make up at 29 
least half the total suitable habitat in all years, and a considerably larger 30 
percentage in years when the total suitable is below 40 percent of the 31 
management basin.  The combined values for suitable habitat plus 32 
intermediate structure forest would remain above 88 percent for the entire 50 33 
years.  The potential for owls to persist would be moderate.  34 

The remaining management basins (Basins 9, 10-A, 10-B, 10-C, 12, and 13) 35 
would remain considerably below 40 percent suitable spotted owl habitat for 36 
the next 50 years.  The maximum levels reached in these management basins 37 
would be 36, 23, 32, 15, 27, and 33 percent, respectively.  The total amount 38 
of suitable habitat in a management basin at Year 50 would range from 376 39 
acres (14 percent) in Basin 10-C to 3,050 acres (27 percent) in Basin 12.  40 
Depending on the distribution of habitat within an individual management 41 
basin, the potential for that management basin to support spotted owls would 42 
range from high to low.  If concentrated in a single contiguous patch, 3,050 43 
acres could be sufficient to support one or more nesting pairs of spotted owls.  44 
Conversely, 376 acres, even in a single patch, would not provide a viable 45 
landscape for spotted owls. 46 
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Habitat for Individual Activity Centers 1 

Of 6,518 acres of suitable spotted owl habitat that currently exist within 0.7 mile 2 
of active spotted owl activity centers in the study area, 2,471 acres (38 percent) 3 
would be protected for 50 years under Alternative 1 (Table 4.6-2).  At the 4 
0.5-mile scale, 1,533 of 3,763 current acres (41 percent) would be protected.  The 5 
average amount of suitable habitat protected within 0.7 mile of an activity center 6 
would be 153 acres (range 0 to 453 acres).  The average amount within 0.5 mile 7 
would be 91 acres (range 0 to 316 acres).  The lower limits for both ranges would 8 
be 0 acres because a number of activity centers would not be protected under 9 
Alternative 1.    10 

The 17 known spotted owl activity centers lie within 11 of the management 11 
basins (Table 4.6-2).  As noted above in the landscape-level analysis, seven of 12 
these (Basins 1, 3, 5, 6, 7, 8, and 11) would have sufficient suitable habitat to 13 
support spotted owls at all times over the next 50 years.  All but one of these 14 
seven (Basin 1) would be at or above 40 percent suitable habitat at all times, and 15 
all but one other (Basin 3) would have more than half the available habitat in 16 
NRF habitat at all times. 17 

When the trends in habitat at all three scales are considered, three activity centers 18 
(Lower Mill Creek, Dean Creek, and Alder Creek) would have sufficient suitable 19 
habitat under Alternative 1 to give resident owls a high potential for persistence 20 
(Table 4.6-2).  All three activity centers lie within management basins that would 21 
have well over 40 percent suitable habitat during most of the next 50 years, and 22 
at least half that suitable habitat would be NRF.  All three would have over 200 23 
acres of suitable habitat protected within 0.5 mile and at least 372 acres protected 24 
within 0.7 mile.  None would have 500 acres of suitable habitat protected within 25 
0.7 mile, but the combined total for suitable habitat plus intermediate structure 26 
forest would be 542, 426 and 468 acres, respectively, for the three sites.   27 

Two activity centers (Johnson Creek and Palouse Creek) would have sufficient 28 
habitat to give resident spotted owls a moderate potential for persistence under 29 
Alternative 1.  Johnson Creek lies in a management basin that would have over 30 
50 percent suitable habitat at all times, while the management basin containing 31 
Palouse Creek would have at least 40 percent.  Potential for persistence would 32 
only be moderate, however, because only 145 and 134 acres, respectively, would 33 
be protected within 0.5 mile, and only 204 and 261 acres, respectively, would be 34 
protected within 0.7 mile.  When intermediate structure forest is also considered, 35 
both activity centers would still have less than 300 acres of habitat protected 36 
within 0.7 mile. 37 

Three activity centers (Benson Creek, Roberts Creek, and Panther Creek) would 38 
have low to moderate potential for persistence.  They all would have fewer than 39 
100 acres of suitable habitat protected within 0.7 mile, but they all lie within 40 
management basins that would have considerably more than 40 percent suitable 41 
habitat over the next 50 years.  Individual activity centers could be disturbed 42 
during timber harvest activities, but sufficient habitat would likely remain in the 43 
surrounding landscapes for the owls to persist. 44 
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Table 4.6-2 Habitat Conditions and Persistence Potentials for Spotted Owl Activity Centers In and Near the Study Area 1 

Activity 
Center Basin 

Current Suitable 
Habitat (acres) Alternative 1 Alternative 2 Alternative 3 

Within 
0.5 

Mile 

Within 
0.7 

Mile 

Suitable  
Habitat in 
Reserve 
(acres) 

Suitable 
Habitat 
in Basin 

(%) 

Potential 
for 

Persistence1 

Suitable 
Habitat in 
Reserve 
(acres) 

Suitable 
Habitat 
in Basin 

(%) 
Potential for 
Persistence1 

Suitable 
Habitat in 
Reserves 
(acres) 

Suitable 
Habitat 
in Basin 

(%) 

Potential 
for 

Persistence1 
0.5 

Mile 
0.7 

Mile 
0.5 

Mile 
0.7 

Mile 
0.5 

Mile 
0.7 

Mile 

Lower Mill 
Cr. 1 332 536 316 453 30-50 high 358 517 30-40 high 332 517 > 30 high 

Tom Fool Cr. 1 83 176 73 159 30-50 low 81 168 30-40 low 81 159 > 30 low 

Sock Cr. 1 59 142 47 120 30-50 low 49 127 30-40 low 53 132 > 30 low 

Dean Cr. 3 283 597 219 372 40-70 high 163 222 ≥ 40 mod – high 2 250 433 < 30 moderate 

Wind Cr. 4 104 151 104 132 30-50 low 102 133 30-40 low – mod 2 104 136 < 30 low 

Alder Cr. 5 456 812 279 436 40-60 high 360 445 ≥ 40 high 451 673 < 30 moderate 

Murphy Cr. 5 362 459 0 0 40-60 low 0 0 ≥ 40 low 77 77 < 30 low 

Noble Cr. 5 152 357 0 36 40-60 low 0 0 ≥ 40 low 18 54 < 30 low 

Benson Cr. 6 323 653 0 5 50-75 low - mod 144 146 50-60 mod – high 2 172 222 30-40 moderate 

Roberts Cr. 6 302 483 47 85 50-75 low - mod 289 399 50-60 high 287 416 30-40 moderate 

Johnson Cr. 7 253 462 145 204 50-60 moderate 118 122 50-60 mod – high 2 196 272 < 30 low 

Palouse Cr. 8 193 403 134 261 40-50 moderate 53 53 30-40 low – mod 2 146 294 ≥ 30 moderate 

Fourmile Cr. 10-A 221 269 0 0 < 30 low 168 170 20-40 low 173 188 30-40 moderate 

Marlow Cr. 10-A 106 145 0 0 < 30 low 25 25 20-40 low 47 55 30-40 low 

West Glenn 
Cr. 10-C 86 212 81 165 < 30 low 81 164 < 30 low 82 167 < 30 low 

Panther Cr. 11 256 496 6 18 40-50 low - mod 116 160 ± 40  mod – high 2 151 200 30-40 moderate 

Salander Cr. 13 203 406 91 154 30-40 low 201 369 ± 40 high 203 374 ≥ 40 moderate 

Source: Fields pers. comm. 2007 
1Persistence potential is based on the likelihood for sufficient suitable habitat to support resident owls. 
2These Activity Centers could benefit from HCP Conservation Measure 5.6, which could result in the retention of additional suitable habitat.   
 Cr. = Creek; % = percent; < = less than; ≥ = greater than or equal to. 
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The remaining nine activity centers (Tom Fool Creek, Sock Creek, Wind Creek, 1 
Murphy Creek, Noble Creek, Fourmile Creek, Marlow Creek, West Glenn Creek, 2 
and Salander Creek) would have low potential for persistence under Alternative 3 
1, due to limited availability of habitat.  All nine would have less than 100 acres 4 
protected within 0.5 mile or less than 200 acres protected within 0.7 mile.  In 5 
addition, four of the nine (Fourmile Creek, Marlow Creek, West Glenn Creek, 6 
and Salander Creek) would be in management basins that would have 7 
considerably less than 40 percent suitable habitat over the next 50 years.  Two of 8 
the nine activity centers (Tom Fool Creek and Sock Creek) would have a low 9 
potential for persistence based on the amount of habitat available in the study 10 
area, but both are located on adjacent Federal land, and could have a moderate to 11 
high potential for persistence if suitable habitat on Federal lands is maintained.  12 
While the total amount of suitable habitat available within 0.7 mile of each in the 13 
study area is low (176 acres for Tom Fool Creek and 142 acres for Sock Creek), 14 
the majority of this (159 acres for Tom Fool Creek and 120 acres for Sock Creek) 15 
would be protected under Alternative 1. 16 

Effects on Individual Spotted Owls 17 

Alternative 1 could result in the direct injury or death of spotted owls because it 18 
would not require monitoring of known nests or surveying for new nests prior to 19 
timber harvesting in the study area.  Current ODF policy is to avoid the felling of 20 
known nest trees, but unknown nest trees outside designated habitat reserves 21 
could be unintentionally felled.  These could be the nests of new (unknown) 22 
spotted owl pairs, or the relocated nests of known pairs that previously nested 23 
within reserve areas.  Adults attending nests are highly mobile, and would be 24 
able to avoid being harmed in most cases.  In contrast, eggs would be destroyed 25 
and young owls would have a high likelihood of being killed if a nest tree were 26 
felled during the incubation and nestling periods (approximately March through 27 
May).  The number of nests that would be impacted cannot be predicted because 28 
it is largely a matter of chance.  An estimated 5,848 acres of NRF habitat would 29 
be harvested over the next 50 years under Alternative 1 (Oregon Department of 30 
Forestry 2006g), mostly in small patches distributed throughout the study area.  31 
Each harvest of NRF during March through May would have an associated risk 32 
of felling an active spotted owl nest tree.  The potential for any given harvest to 33 
impact a spotted owl nest would be low, but the cumulative potential for at least 34 
one nest to be felled over the next 50 years would be at least moderate.  The 35 
potential for impact would be limited somewhat by the fact that spotted owls do 36 
not nest every year, and would only be vulnerable to direct impact when actually 37 
nesting.   38 

The potential for spotted owls to be injured or killed by collisions with vehicles 39 
would be low under Alternative 1, because road conditions (e.g., gravel surface 40 
and steep, sharp curves) in the study area would tend to reduce vehicle speed and 41 
thereby reduce the potential for spotted owl collisions.  Spotted owls have been 42 
killed by vehicle collisions elsewhere in the region, but this is considered to be an 43 
uncommon occurrence (Gutiérrez et al. 1995).     44 

Alternative 1 would have a moderate to high potential for disrupting the behavior 45 
of nesting spotted owls because it would not restrict timber harvesting, road 46 
construction or use of aircraft in the vicinity of active spotted owl nests.  All 47 
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three activities can cause noise disturbance, while timber harvest and road 1 
construction can also alter forest cover.  Disturbance and loss of cover can both 2 
harm nesting owls, even if the nest tree and adjacent trees are left intact.  The 3 
limited information in the scientific literature concerning disturbance of spotted 4 
owls indicates they may be impacted by loud noises within certain distances.  5 
Delaney et al. (1999) found that spotted owls flushed when disturbance stimuli 6 
were less than 345 feet away, and flushing rates increased as disturbances moved 7 
closer.  However, reproductive success and the number of young fledged did not 8 
vary between sites with disturbance and sites without, and adults at nest sites 9 
during the breeding season did not flush in response to helicopter or chainsaw 10 
noise until young had fledged (Delaney et al. 1999).  Nevertheless, it is 11 
reasonable to assume that increased levels of disturbance, particularly if they 12 
persist for prolonged periods of time (as would be the case for timber harvesting) 13 
could affect spotted owl health and productivity.  Loss of forest cover in the 14 
immediate vicinity of an active nest could also decrease the availability of prey, 15 
alter adult foraging behavior, and increase the potential for predation by hawks 16 
and great horned owls. 17 
 18 
Injury to spotted owls from blasting in the study area would be unlikely.  19 
Disturbance resulting from blasting has not been researched for spotted owls, but 20 
it is fundamentally different from heavy machinery and other power equipment 21 
because it occurs in a single, short pulse.  Spotted owls might flush in response to 22 
a blast, but this is unlikely since the source of a blast is difficult to locate unless it 23 
is very close to the receiving animal.  Blasting in the study area would be 24 
associated with road construction and rock quarrying, and would be preceded by 25 
prolonged use of heavy machinery and other power equipment.  Spotted owls in 26 
proximity to the blast would not likely distinguish it from the other activities.  27 
Spotted owls at greater distances would not likely perceive the blast as a threat of 28 
any kind, since it would be a novel event.  Overall, blasting would be limited to 29 
only a few locations and conducted on an infrequent basis.    30 

Effects on the Regional Population  31 

Alternative 1 would contribute to the conservation of the local spotted owl 32 
population by providing habitat capable of supporting multiple breeding pairs 33 
over the next 50 years.  The total amount of spotted owl habitat in the study area 34 
would decrease slightly in the first 5 years, but then increase steadily over time to 35 
result in a net increase of 24 percent by Year 50.  While the potential for 36 
persistence would be high for only three of the currently known spotted owl 37 
activity centers (Table 4.6-2), eight of the 13 management basins and the study 38 
area as a whole would have at least 30 percent suitable habitat at all times over 39 
the next 50 years (Table 4.6-1).  Based on the work of Bart (1995), it is assumed 40 
that 30 to 50 percent suitable habitat in the study area would be sufficient to 41 
maintain a stable population of spotted owls.  Several individual activity centers 42 
would have low potential for persistence because the location of suitable habitat 43 
would change as forest stands grow and are harvested.  However, the total 44 
amount of habitat present would be within the range of 30 to 50 percent at all 45 
times, and spotted owls would be expected to persist.   46 
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Alternative 2 - Proposed Action 1 

Habitat at the Landscape Level 2 
 Overview.  The amount of suitable spotted owl habitat (foraging plus NRF) 3 

in the study area overall would increase by about 3,071 acres over the next 4 
50 years under Alternative 2 (Table 4.6-1, Figure 4.6-1), while trends within 5 
individual management basins would be variable (Figures 4.6-2 through 4.6-6 
16).  Some management basins would experience decreases in the amount of 7 
spotted owl habitat over time, but most would experience increases.  Four 8 
management basins would be at or above 40 percent suitable habitat in all 9 
years, while another five would begin with less than 40 percent and increase 10 
to 40 percent by Year 50.  Six management basins, and the study area as a 11 
whole, would be below 40 percent suitable spotted owl habitat for at least 12 
half of the next 50 years, but only three management basins (comprising 13 
roughly 22 percent of the study area) would be below 40 percent habitat for 14 
the entire 50 years.  In contrast, six management basins (32 percent of the 15 
study area) would be below 40 percent suitable spotted owl habitat in all 16 
years under Alternative 1.   17 

The quality of spotted owl habitat provided under Alternative 2 would be 18 
high.  At least 61 percent of the suitable habitat would be NRF in all years, 19 
which would be only slightly less than the projected 64 percent for 20 
Alternative 1.  All management basins would retain the potential to support 21 
viable populations of spotted owls over the entire 50-year period.  The risk of 22 
having insufficient habitat in certain management basins could be slightly 23 
greater than it would be under Alternative 1 because the average amount of 24 
suitable habitat in the management basins would be slightly less under 25 
Alternative 2 (Figure 4.6-1), but the distribution of habitat across the 26 
management basins would be more uniform under Alternative 2.  27 
Management basins with the lowest percentage of suitable habitat (Basins 28 
10-A, 10-B, and 10-C) would all have more habitat under Alternative 2 than 29 
under Alternative 1 (Table 4.6-1).     30 

 All Management Basins Combined.  The amount of suitable habitat in the 31 
study area would decrease from 38,649 acres (41 percent) to 35,122 acres (38 32 
percent) over the first 20 years under Alternative 2, and then increase 33 
gradually to a high of 41,720 acres (45 percent) at Year 50 (Figure 4.6-1).  34 
The net increase in suitable spotted owl habitat over 50 years would be 3,071 35 
acres.  The largest 5-year change in habitat would be a decrease of 2,948 36 
acres during the first 5 years.  Nesting, roosting, foraging habitat would make 37 
up 61 to 72 percent of the total suitable habitat.  The combined total for 38 
suitable spotted owl habitat plus intermediate structure forest would decrease 39 
over the 50-year period (Figure 4.6-1B), but would remain at or above 77 40 
percent of the study area at all times.  With at least 38 percent suitable 41 
habitat, at least 61 percent of the suitable habitat in NRF, and at least 77 42 
percent closed canopy forest overall at all times, the study area should remain 43 
capable of supporting a viable population of spotted owls.  Compared to 44 
Alternative 1, Alternative 2 would result in 1,450 fewer acres of suitable 45 
habitat in the study area at the lowest point (36,572 acres versus 35,122 46 
acres), 6,149 fewer acres of habitat in the study area at Year 50 (47,869 acres 47 
versus 41,720 acres), more years in which the study area is below 40 percent 48 
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suitable habitat (5 years versus 25 years), and a smaller percentage of 1 
suitable habitat consisting of NRF habitat at Year 50 (68 percent for 2 
Alternative 1 versus 61 percent for Alternative 2).  The overall potential for 3 
the study area to support a population of spotted owls would be less under 4 
Alternative 2 relative to Alternative 1, but would still be high because the 5 
total amount of habitat would be within the 30 to 50 percent minimum range 6 
suggested by Bart (1995).   7 
 8 
Alternative 2 would essentially result in a redistribution of suitable habitat 9 
among management basins.  Those management basins with very high levels 10 
of suitable habitat under Alternative 1 would be reduced to the 30 to 50 11 
percent range, while those with less than 30 percent suitable habitat under 12 
Alternative 1 would have more habitat under Alternative 2.  Consequently, 13 
the overall reduction of 6,158 acres of suitable habitat (about 7 percent of the 14 
total study area) under Alternative 2 would have minimal impact on the 15 
ability of the study area to support a sustainable population of spotted owls.  16 

 Individual Management Basins.  Under Alternative 2, ten management 17 
basins would have at least 30 to 50 percent suitable habitat at all times.  Four 18 
of these ten management basins (Basins 3, 5, 6, and 7) would be above 40 19 
percent in all years, another four (Basins 1, 8, 11, and 13) would reach at 20 
least 40 percent suitable habitat by Year 50, one (Basin 2) would drop below 21 
40 percent suitable habitat only after Year 40.  In all but two of the ten 22 
management basins (Basins 3 and 8), NRF habitat would make up at least 50 23 
percent of the total suitable habitat at all times.  Nesting, roosting, foraging 24 
habitat would drop to a low of 49 percent of the total suitable habitat in Basin 25 
3 at Year 5 only, and to 48 percent in Basin 8 at Year 50 only.  In most 26 
basins, the amount of NRF habitat would be considerably more than 50 27 
percent.  The combined totals for suitable spotted owl habitat plus 28 
intermediate structure forest would remain at or above 70 percent in nine of 29 
the ten basins for the entire 50 years.  In Basin 10-B, the combined total 30 
would drop as low as 61 percent for at least 15 years.  All management 31 
basins would experience slight decreases from present levels of combined 32 
habitat over the 50 years, presumably with corresponding increases in habitat 33 
fragmentation.  The potential for owls to persist would be high in the 34 
management basins that remain above 40 percent suitable habitat at all times, 35 
and moderate to high for those that are below 40 percent for portions of the 36 
next 50 years.   37 

One management basin (Basin 4) would be slightly below 30 percent suitable 38 
habitat for a portion of the 50-year period.  It would start with 32 percent suitable 39 
habitat, but drop to a low of 29 percent at Year 5 before steadily increasing to 54 40 
percent at Year 50.  It would be below 30 percent suitable habitat for only 5 41 
years, and below 40 percent for 20 years.  Nesting, roosting, foraging habitat 42 
would make up at least half the suitable habitat in all years, and a considerably 43 
larger percentage in years when the total suitable habitat is below 40 percent of 44 
the management basin.  The combined totals for suitable spotted owl habitat and 45 
intermediate structure forest would remain above 74 percent for the entire 50 46 
years.  Basin 4 would have a moderate potential to support spotted owls, 47 
particularly during the last 30 years of the 50-year period when the amount of 48 
suitable habitat would exceed 40 percent of the management basin. 49 
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The remaining four management basins (Basins 9, 10-A, 10-C, and 12) would 1 
remain below 40 percent suitable spotted owl habitat for all but a few of the next 2 
50 years.  Basin 9 would vary from 2,260 to 3,297 acres (27 to 40 percent) over 3 
the 50 years, Basin 10-A would vary from 656 to 1,353 acres (20 to 41 percent), 4 
Basin 10-C would vary from 233 to 795 acres (9 to 29 percent), and Basin 12 5 
would vary from 2,878 to 3,895 acres (25 to 34 percent).  Nesting, roosting, 6 
foraging habitat would make up at least half the total suitable habitat in most 7 
years in Basins 9 and 12, but less than half the total suitable in Basins 10-A and 8 
10-C in most years.  Basins 9, 10-C and 12 would have combined areas of 9 
suitable spotted owl habitat plus intermediate structure forest of at least 70 10 
percent at all times.  Basin 10-A would drop below 70 percent (to a low of 61 11 
percent) for 20 years.  The ability of these management basins to support spotted 12 
owls would depend on the spatial arrangement of habitat as well as the total 13 
amount.  If concentrated in a single contiguous patch, the 2,878 acres in Basin 12 14 
could be sufficient to support one or more nesting pairs of spotted owls.  15 
Conversely, 233 acres in Basin 10-C would not provide a viable landscape for 16 
spotted owls. 17 

Six management basins (Basins 9, 10-A, 10-B, 10-C, 12, and 13) would have 18 
more suitable spotted owl habitat under Alternative 2 than they would have under 19 
Alternative 1.  Differences in the amount of NRF habitat would be less 20 
pronounced than differences in total suitable habitat for all six management 21 
basins in most years.  All six of these management basins would be below 40 22 
percent suitable habitat for the full 50 years under Alternative 1, so the increases 23 
in habitat under Alternative 2 could improve the potential for those management 24 
basins to sustain spotted owls.  This is particularly true for Basins 10-A and 13.  25 
Basin 10-A would be below 25 percent suitable habitat in all years under 26 
Alternative 1, but would exceed 30 percent suitable habitat for Years 20 through 27 
50 under Alternative 2.  Similarly, Basin 13 would be below 30 percent in most 28 
years under Alternative 1, but above 40 percent in most years under Alternative 29 
2.  Trends in suitable habitat plus intermediate structure forest combined would 30 
be comparable to those for suitable habitat alone in these six management basins.  31 
Combined habitat totals would be similar or slightly higher under Alternative 2 32 
for Basins 9, 10-A, 10-B, 10-C and 12, and substantially higher in most years for 33 
Basin 13.  The corresponding decreases in habitat fragmentation under 34 
Alternative 2 would be beneficial to spotted owls in all four management basins. 35 

Basin 4 would have more total suitable habitat under Alternative 2 until Year 40, 36 
but less habitat under Alternative 2 thereafter.  Conversely, the amount of NRF 37 
habitat and the amount of total suitable habitat plus intermediate structure forest 38 
combined would be higher under Alternative 1 in almost all years.  Total suitable 39 
habitat would exceed 40 percent after Year 30 under both alternatives, however, 40 
so the differences between the two alternatives would not be expected to 41 
materially alter the ability of the management basin to support spotted owls. 42 

The eight remaining management basins would have less suitable habitat in most 43 
years under Alternative 2 than they would have under Alternative 1.  The 44 
magnitude and the implications of the difference between the alternatives would 45 
be variable.  In Basins 1, 3, 5, 6 and 7, the differences in NRF habitat, total 46 
suitable habitat (foraging plus NRF), and total forest (foraging plus NRF plus 47 
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intermediate structure forest) would all be small or would not otherwise result in 1 
substantial differences in the ability of the basins to support spotted owls.  The 2 
different alternatives would not alter the time at which the management basins 3 
reached 40 percent total suitable habitat or 70 percent combined total suitable 4 
habitat plus intermediate structure forest, or the amount of time each 5 
management basin spent above these thresholds. 6 

The differences between Alternatives 1 and 2 in Basins 2, 8 and 11 could have 7 
greater effects on the ability of the management basins to support spotted owls.  8 
All three of these management basins would be at or above 40 percent total 9 
suitable habitat in all years under Alternative 1, but all would be below 40 10 
percent in at least 15 of the 50 years under Alternative 2.  The amounts of NRF 11 
habitat and total suitable habitat would generally increase in all three 12 
management basins under Alternative 1, but they would decrease or remain 13 
relatively constant under Alternative 2.  Total suitable habitat would be above 35 14 
percent in all three management basins in all years under Alternative 2, so they 15 
would be within the minimum range of 30 to 50 percent habitat needed to sustain 16 
spotted owls on the landscape.  As noted by Bart (1995), however, maintaining 17 
large areas of the landscape at the lower limit of the range could reduce the long-18 
term viability of resident owl populations.  The combined totals for suitable 19 
habitat plus intermediate structure forest would also be higher most years in most 20 
of the three management basins under Alternative 1, but all three management 21 
basins would be above 70 percent in all years under both alternatives, so the 22 
related differences in habitat fragmentation would probably not be a threat to 23 
local owl populations.   24 

Habitat for Individual Activity Centers 25 

Within 0.7 mile of active spotted owl activity centers in the study area, 3,169 of 26 
6,518 acres (49 percent) of the currently suitable habitat would be protected for 27 
50 years under Alternative 2 (Table 4.6-2).  At the 0.5-mile scale, 2,297 of 3,763 28 
acres (61 percent) would be protected.  The average amount of currently suitable 29 
habitat protected within 0.7 mile of an activity center would be 189 acres (range 30 
0 to 508 acres).  The average amount protected within 0.5 mile would be 136 31 
acres (range 0 to 358 acres).  Both ranges would have lower limits of 0 acres 32 
because some activity centers would not be protected under Alternative 2.  33 
Additional suitable habitat (advanced structure forest) would be developed and 34 
maintained within 0.7 mile of the outer boundary of the core area (roughly 1.5 35 
miles from the activity center) of at least seven of the known activity centers 36 
(Dean Creek, Wind Creek, Alder Creek, Benson Creek, Johnson Creek, Palouse 37 
Creek, and Panther Creek) to comply with Measure 5.6 of the Elliott State Forest 38 
Habitation Conservation Plan (Oregon Department of Forestry 2008).  39 
Depending on the exact location of this additional habitat, it could increase the 40 
minimum area of advanced structure forest within 0.7 mile.  Compared to 41 
Alternative 1, Alternative 2 would result in the protection of considerably more 42 
suitable habitat at the 0.5- and 0.7-mile scales.  The protection of additional 43 
habitat would improve the potential for the resident spotted owls to persist.  Of 44 
the 11 management basins in which the activity centers lie, four (Basins 3, 5, 6, 45 
and 7) would have at least 40 percent suitable habitat in all years, four (Basins 1, 46 
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4, 8, and 13) would be below 40 percent for periods of 5 to 30 years, and three 1 
(Basins 10-A, 10-C, and 11) would never reach 40 percent after Year 5.  2 

Four activity centers (Lower Mill Creek, Alder Creek, Roberts Creek, and 3 
Salander Creek) would have sufficient suitable habitat under Alternative 2 to 4 
give resident spotted owls a high potential for persistence (Table 4.6-2).  Two of 5 
the four (Alder Creek and Roberts Creek) would lie within management basins 6 
that would have at least 40 percent suitable habitat over the next 50 years.  The 7 
other two activity centers would be in management basins that would have at 8 
least 30 percent suitable habitat in all years, and exceed 40 percent in several 9 
years.  At least half the suitable habitat in these management basins would be 10 
NRF habitat in most years.  All four activity centers would have at least 200 11 
acres of suitable habitat protected within 0.5 mile, and two of the four (Lower 12 
Mill Creek and Alder Creek) would have over 350 acres.  At the 0.7-mile scale, 13 
all four activity centers would have at least 369 acres of suitable habitat 14 
protected, and all would have at least 500 acres of suitable habitat plus 15 
intermediate structure forest combined in protected areas. 16 

Resident owls at five activity centers (Dean Creek, Wind Creek, Benson Creek, 17 
Johnson Creek, and Panther Creek) would have variable potentials for 18 
persistence under Alternative 2, depending on the effectiveness of proposed 19 
Conservation Measure 5.6 at protecting additional suitable habitat.  Three of the 20 
five (Dean Creek, Benson Creek, and Johnson Creek) lie in management basins 21 
that would have at least 40 percent suitable habitat in all years, but all would 22 
have less than 200 acres of suitable habitat protected within 0.5 mile and less 23 
than 250 acres protected within 0.7 mile.  The other two (Wind Creek and 24 
Panther Creek) lie in management basins that would have less than 40 percent 25 
suitable habitat in some years, and both would have fewer than 200 acres of 26 
suitable habitat protected within 0.7 mile.  Based solely on the availability of 27 
habitat protected in conservation areas, all but Dean Creek would have low 28 
potential for persistence.   29 

The potential for spotted owl persistence could be improved as a result of 30 
Conservation Measure 5.6 in the proposed HCP, which would require ODF to 31 
maintain additional suitable habitat for activity centers with less than 500 acres of 32 
forest (suitable habitat plus intermediate structure forest) in designated 33 
conservation areas.  This measure would apply to all five of these activity 34 
centers.  If the additional suitable habitat were maintained within 0.7 mile of the 35 
activity centers, the potential for them to persist would be high for all but Wind 36 
Creek.  As shown in Table 4.6-2, at least 500 acres of suitable habitat are 37 
available within 0.7 mile of Dean Creek, Benson Creek, and Panther Creek, so 38 
the potential for these to persist could be high.  An estimated 462 acres of 39 
suitable habitat would be available within 0.7 mile of Johnson Creek, and this, 40 
combined with the overall high amount of suitable habitat in the surrounding 41 
management basin, could contribute to a high potential for persistence under 42 
Alternative 2.  Wind Creek has only 151 acres of suitable habitat available within 43 
0.7 mile, so any additional habitat provided by Measure 5.6 would be farther 44 
from the activity center.  The potential for persistence of Wind Creek activity 45 
center would be moderate at best. 46 
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One activity center (Palouse Creek) would have a low to moderate potential for 1 
persistence, again depending on the implementation of Conservation Measure 2 
5.6.  Habitat in conservation areas for Palouse Creek would total only 75 acres 3 
within 0.5 mile and 91 acres within 0.7 mile, but the present status of this activity 4 
center indicate there are 193 acres available within 0.5 mile and 403 acres within 5 
0.7 mile.  Retention of all or most of this habitat under Conservation Measure 5.6 6 
could provide Palouse Creek with a moderate potential for persistence.  The 7 
potential for persistence would not be high because of the limited amount of 8 
habitat in the surrounding management basin (less than 40 percent). 9 

Six activity centers (Sock Creek, Murphy Creek, Noble Creek, Fourmile Creek, 10 
Marlow Creek, and West Glenn) would have low potential for persistence under 11 
Alternative 2, due to limited availability of habitat.  Three (Fourmile Creek, 12 
Marlow Creek, and West Glenn) would be within management basins that would 13 
have very low levels of suitable habitat over the next 50 years, and all would 14 
have less than 200 acres of suitable habitat protected within 0.5 mile.  Even with 15 
implementation of Conservation Measure 5.6, they would not have enough 16 
suitable habitat within 0.7 mile to achieve a moderate potential for persistence.  17 
The other three activity centers (Sock Creek, Murphy Creek, and Noble Creek) 18 
would be in management basins that would have at least 30 percent suitable 19 
habitat over the next 50 years, but no spotted owls were detected at these activity 20 
centers in 2003 and they are now believed to be historic (no longer occupied).  21 
Consequently, little or no suitable habitat would be protected within 0.5 mile of 22 
these activity centers under Alternative 2. 23 

The last activity center (Tom Fool) would have a low potential for persistence 24 
based on the amount of habitat available in the study area, but this activity center 25 
is located on adjacent Federal land, and could have a moderate to high potential 26 
for persistence if suitable habitat on Federal lands is maintained.  While the total 27 
amount of suitable habitat available within 0.7 mile in the study area is low (176 28 
acres), the majority (168 acres) of this would be protected under Alternative 2. 29 

Overall, Alternative 2 would increase the potential for persistence of known 30 
resident spotted owls when compared to Alternative 1.  Four activity centers 31 
would have high potential for persistence and another four would have a 32 
moderate to high potential for persistence under Alternative 2, as opposed to 33 
three with high potential and two with moderate potential under Alternative 1.  34 
Only seven activity centers would have low potential for persistence under 35 
Alternative 2, compared to nine under Alternative 1.  The potential for 36 
persistence would go up for six activity centers under Alternative 2, the potential 37 
would go down for two, and the potential would stay the same for nine. 38 

Effects on Individual Spotted Owls 39 

Alternative 2 would not likely result in mortality of spotted owls at known nest 40 
sites.  Conservation Measure 6.1 in the Elliott State Forest Habitat Conservation 41 
Plan (Oregon Department of Forestry 2008) would require a number of steps be 42 
taken to minimize or avoid disturbance during the breeding season.  It would 43 
restrict the following activities around known active nests from March 1 through 44 
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July 7 (the portion of the nesting season when spotted owls would be in or near 1 
nests):  2 

 harvest of advanced structure forest (suitable spotted owl habitat) within 3 
0.25 mile; 4 

 operation of chainsaws within 200 feet; and  5 

 operation of heavy equipment within 100 feet.   6 

Measure 6.1 would also restrict the following activities around known active 7 
nests for the entire spotted owl breeding season of March 1 through September 8 
30:  9 

 harvest of a 70-acre core, unless there is available advanced structure 10 
forest contiguous to the core area that is not part of the harvest;  11 

 blasting and use of helicopters below 500 feet within 0.5 mile; and  12 

 burning of slash within 0.25 mile.   13 

Activities that would not be restricted near known active nests would include 14 
ground application of forest chemicals, trapping, forage seeding, manual brush 15 
cutting without chainsaws, planting, surveying, pruning, roadside seeding, 16 
harvest of minor forest products, and snag creation by girdling or chemical 17 
injection.  None of these allowed activities would be expected to result in harm to 18 
nesting spotted owls.  Overall, the potential for impacts to spotted owls at known 19 
nests under Alternative 2 would be considerably lower than under Alternative 1, 20 
because Alternative 2 would provide specific guidance on restricted activities and 21 
buffer distances that would not be provided under Alternative 1. 22 
 23 
Alternative 2 would have the potential to harm spotted owls at unknown nests, 24 
although the potential would be lower than under Alternative 1.  All suitable 25 
spotted owl habitat in the study area would be surveyed for spotted owls at 26 
intervals of approximately eight years, and nests discovered during these surveys 27 
would be protected as known nests.  Only nests that were moved or newly 28 
established between survey bouts could go undetected and be impacted during 29 
timber harvesting.  An estimated 12,488 acres of the NRF habitat would be 30 
harvested over the next 50 years under Alternative 2 (Oregon Department of 31 
Forestry 2006g).  Depending on the spatial arrangement and proximity of this 32 
habitat to known nests, it could contain one or more unknown active nests that 33 
could be impacted.  The potential for any given harvest to impact a spotted owl 34 
nest would be low, but the cumulative potential for at least one nest to be felled 35 
over the next 50 years would be at least moderate.  In addition to the periodic 36 
surveys, the potential for direct impact would be lessened somewhat by the fact 37 
that spotted owls do not nest every year, and would only be vulnerable to direct 38 
impact when actually nesting.  Some nests outside conservation areas could also 39 
be detected during pre-harvest activities (e.g., timber cruising and harvest layout) 40 
and these would be protected as known nests.  Those that went undetected, 41 
however, could be felled during timber harvesting.  The potential for impacts to 42 
owls at unknown nests could be less under Alternative 2 than under Alternative 43 
1.  Alternative 2 would involve considerably more harvesting of NRF habitat 44 
than Alternative 1 (12,488 acres versus 5,848 acres), but periodic surveys for 45 
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nests under Alternative 2 would result in the detection and protection of more 1 
nests.  No such surveying would be required under Alternative 1.   2 
 3 
The potential for spotted owls to be injured or killed by collisions with vehicles 4 
would be low under Alternative 2, for the same reasons described under 5 
Alternative 1.  Vehicle collisions with spotted owls are rare, and vehicle speeds 6 
in the study area would generally be slow enough for owls to avoid being struck.  7 

Alternative 2 would have a moderate potential for disturbing nesting spotted owls 8 
even if nest trees are not directly impacted.  Heavy equipment could be operated 9 
at a distance greater than 100 feet from known nests throughout the nesting 10 
season, and chainsaws could be operated at distances greater than 200 feet.  Both 11 
types of activities could potentially be conducted immediately adjacent to 12 
unknown nests.  Delaney et al. (1999) observed spotted owls flushing in response 13 
to chainsaws at 345 feet, although only 9 percent of flushing responses (2 of 22) 14 
occurred beyond 197 feet.  Covered activities involving chainsaws between 200 15 
and 345 feet would therefore be expected to cause flushing in a small percentage 16 
of cases.  Use of chainsaws within 200 feet of unknown nests would result in 17 
higher rates of flushing.  There is little or no information concerning spotted owl 18 
responses to the use of heavy equipment or the felling of trees in proximity to 19 
active nests, but it is reasonable to assume activities of this nature at distances as 20 
close as 101 feet from an active nest could also cause flushing.   21 
 22 
The effects of flushing are difficult to predict.  Delaney et al. (1999) observed 23 
spotted owls flushing in response to chainsaw operation, but found no subsequent 24 
effect on the reproductive success.  It is reasonable to assume, however, that 25 
prolonged and/or repeated exposure to disruptive noise, particularly if it resulted 26 
in the removal of a substantial numbers of trees in proximity to a nest, could 27 
ultimately disrupt nesting to the point of nest failure.   28 

The potential for disturbance-related impacts to known spotted owls would be 29 
less under Alternative 2 than under Alternative 1, because Alternative 1 would 30 
have no restrictions on human activity around known nests.  More NRF habitat 31 
would be harvested outside conservation areas under Alternative 2, but the 32 
increased rate of harvest would be offset by the periodic surveys to locate and 33 
protect nests. 34 

Monitoring activities under Alternative 2 would involve measurements of habitat 35 
conditions and surveys for covered species, including spotted owls.  None of 36 
these activities has been associated with harm to spotted owls.  The results of 37 
monitoring could be used to trigger adaptive management; however, the Elliott 38 
State Forest Habitat Conservation Plan (Oregon Department of Forestry 2008) 39 
does not provide specific options that would be pursued.  Instead, it outlines the 40 
potential need for changes to occur in the management practices associated with 41 
the forest management plan and the HCP, and the ability to make appropriate 42 
changes as needed.  It is assumed that adaptive management would be subject to 43 
review by the Services to ensure it did not decrease the overall effectiveness of 44 
the HCP or introduce impacts to covered species that have not already been 45 
addressed.  46 
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Effects on the Regional Population  1 

Alternative 2 would contribute to the conservation of the local spotted owl 2 
population by providing habitat capable of supporting multiple breeding pairs of 3 
spotted owls over the next 50 years.  The total amount of spotted owl habitat in 4 
the study area would decrease about 9 percent from current levels over the first 5 
20 years, but then increase for a net gain of 8 percent across the study area by 6 
Year 50.  The potential for persistence would be high for four of the currently 7 
known spotted owl activity centers (Table 4.6-2), and new activity centers would 8 
have at least a moderate chance of being identified and protected as well.  Nine 9 
of the 13 management basins, and the study area as a whole, would have at least 10 
30 percent suitable habitat at all times over the next 50 years (Table 4.6-1).  As 11 
noted by Bart (1995), 30 to 50 percent suitable habitat in the study area would be 12 
sufficient to maintain a stable population of spotted owls.  Several individual 13 
activity centers would have low potential for persistence because the location of 14 
suitable habitat would change as forest stands grow and are harvested.  However, 15 
the total amount of habitat present would be within the range of 30 to 50 percent 16 
at all times, and spotted owls would be expected to persist.   17 

The overall contribution to the regional population under Alternative 2 would be 18 
similar to, or slightly less than, under Alternative 1.  In the short term, more 19 
known spotted owl activity centers would have a high potential for persistence 20 
under Alternative 2, but over the long term, the total amount of suitable habitat 21 
present in the study area would be slightly less under Alternative 2 than 22 
Alternative 1 (although both alternatives would provide more suitable habitat by 23 
Year 50 than currently exist in the study area).  This lower overall amount of 24 
suitable habitat could reduce the number of owls the study area can sustain, 25 
relative to Alternative 1.    26 

Alternative 3 - Increased Stream Buffers and Intensive 27 
Forestry 28 

Habitat at the Landscape Level 29 
 Overview.  The amount of suitable spotted owl habitat (foraging plus NRF) 30 

in the study area would show a net decrease of 5,593 acres over the next 50 31 
years under Alternative 3 (Table 4.6-1, Figure 4.6-1).  The size of the net 32 
decrease is partly due to not counting advanced structure forest in RMAs as 33 
potentially suitable spotted owl habitat if it is not bordered by forest at least 34 
70 years old outside the RMA, as stated earlier.  Some of this habitat may 35 
still be used by spotted owls, however, as it would under Alternative 1.  36 
Trends within individual management basins would be variable (Figures 4.6-37 
2 through 4.6-16), but most management basins would show net decreases 38 
over time.  One management basin would have at least 40 percent suitable 39 
habitat in all years and seven management basins would increase to 40 40 
percent at some time over the 50 years, but the remaining seven management 41 
basins (comprising almost 51 percent of the study area) would never exceed 42 
40 percent suitable habitat after Year 5.   43 

While the overall quantity of suitable spotted owl habitat would be low, the 44 
quality of that habitat would be moderate to high.  At least 58 percent of the 45 
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suitable habitat in the study area would be NRF in all years, compared to 64 1 
percent for Alternative 1.  The potential to support viable populations of 2 
spotted owls over the entire 50-year period would be high in two 3 
management basins, moderate in three, and low in all others.  The total 4 
amount of suitable habitat provided and the average amount per management 5 
basin would be considerably less under Alternative 3 than Alternative 1, and 6 
the quality of the habitat would be slightly less.  The primary reason for this 7 
difference is the emphasis on retention of advanced structure forest in RMAs 8 
under Alternative 3, rather than uplands.  Even though the amount of 9 
advanced structure forest in the study area under Alternative 3 would be at 10 
least 87 percent of the amount present under Alternative 1 in all years (Figure 11 
4.6-17), the amount of suitable spotted owl habitat under Alternative 3 would 12 
only be 69 to 86 percent of that provided under Alternative 1.  Much of the 13 
advanced structure forest provided under Alternative 3 would be in RMAs 14 
100 to 160 feet wide, where it would be largely “edge” habitat (close to 15 
recent clearcut or young forest managed on a harvest rotation of 50 years or 16 
less).  As reported by Glenn et al. (2004), spotted owls in the study area 17 
avoid edge habitats where mature conifer forest abuts young forest or recent 18 
clearcut.      19 

 All Management Basins Combined.  The amount of suitable habitat in the 20 
study area would decrease from 38,649 acres (41 percent) to 33,056 acres (35 21 
percent) over 50 years under Alternative 3.  The largest 5-year change in 22 
habitat would be a decrease of 7,341 acres during the first 5 years.  Nesting, 23 
roosting, foraging habitat would make up 58 to 72 percent of the total 24 
suitable habitat over time.  The combined total for suitable spotted owl 25 
habitat plus intermediate structure forest would decrease over the 50-year 26 
period (Figure 4.6-1B), and would never exceed 68 percent of the study area.  27 
With maximums of 36 percent suitable habitat and 68 percent closed canopy 28 
forest (suitable habitat plus intermediate structure forest), the study area 29 
would have a moderate chance of supporting a viable population of spotted 30 
owls over the next 50 years.  31 

Compared to Alternative 1, Alternative 3 would result in less suitable habitat 32 
in the study area at the lowest point (36,572 acres versus 27,553 acres), 33 
considerably less habitat in the study area at Year 50 (47,869 acres versus 34 
33,056 acres), more years in which the study area is below 40 percent 35 
suitable habitat (5 years versus 50 years), and a smaller percentage of 36 
suitable habitat consisting of NRF habitat at Year 50 (68 percent versus 58 37 
percent).  The overall potential for the study area to support a viable 38 
population of spotted owls would be less under Alternative 3, because the 39 
total amount of habitat would be at the lower limit of the 30 to 50 percent 40 
minimum range suggested by Bart (1995) and the average quality of that 41 
habitat would be lower. 42 
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 Individual Management Basins.  Under Alternative 3, six management 1 
basins would have 30 to 50 percent suitable habitat at all times.  One of these 2 
six (Basin 2) would be above 40 percent in all years, four (Basins 1, 8, 10-B, 3 
and 13) would reach at least 40 percent by Year 50, and one (Basin 11) 4 
would never reach 40 percent.  In all six management basins, NRF habitat 5 
would make up at least 50 percent of the total suitable habitat at all times.  In 6 
most management basins, the amount of NRF habitat would be considerably 7 
more than 50 percent.  The combined totals for suitable spotted owl habitat 8 
plus intermediate structure forest would remain at or above 70 percent all 9 
years in Basin 1 only.  It would drop below 70 percent briefly in Basins 2 and 10 
13, and would be well below 70 percent for most years in all other 11 
management basins.  The potential for owls to persist would be high in 12 
Basins 2 and 13, and moderate in Basins 1, 8 and 11.  Basin 10-B is too small 13 
to be considered independently for supporting spotted owls.   14 
 15 
Basins 9 and 10-A would start with less than 30 percent suitable habitat, but 16 
steadily increase to 40 percent by Year 40 at the latest.  Nesting, roosting, 17 
foraging habitat would make up at least half the suitable habitat in most years 18 
in Basin 9, but only in the last 10 years in Basin 10-A.  The combined totals 19 
for suitable spotted owl habitat and intermediate structure forest would be 20 
below 70 percent for the entire 50 years in both management basins.  Basin 9 21 
would have a moderate potential to support spotted owls, particularly during 22 
the last 20 years of the 50-year period.  Basin 10-A would have a low 23 
potential to support spotted owls due to the low amount of NRF habitat. 24 
 25 
The remaining seven management basins (Basins 3-7, 10-C, and 12) would 26 
remain below 30 percent suitable spotted owl habitat and below 70 percent 27 
suitable habitat plus intermediate structure forest for all or most of the next 28 
50 years.  All would have a low potential to support spotted owls.   29 
 30 
Four management basins (Basins 10-A, 10-B, 10-C, and 13) would have 31 
more suitable spotted owl habitat under Alternative 3 than they would have 32 
under Alternative 1, although the amounts of NRF habitat would be roughly 33 
equal.  All four of these management basins would be below 40 percent 34 
suitable habitat for the full 50 years under Alternative 1, so the increases in 35 
habitat under Alternative 3 could improve the potential for them to sustain 36 
spotted owls.  Trends in suitable habitat and intermediate structure forest 37 
combined would be variable, higher under Alternative 1 in some years, and 38 
higher under Alternative 3 in others.  There would be no consistent increase 39 
or decrease in apparent fragmentation of habitat.  Three management basins 40 
(Basins 1, 9, and 12) would have roughly equal amounts of suitable habitat 41 
and intermediate structure forest under Alternatives 1 and 3.  Minor 42 
differences would occur in some years, but overall amounts and trends of 43 
habitat would be comparable.  The remaining eight management basins 44 
(Basins 2 through 8 and 11) would have substantially less suitable habitat in 45 
all years under Alternative 3 than they would have under Alternative 1.  46 
Similar differences would occur for the combined areas of suitable habitat 47 
plus intermediate structure forest.  The net difference between Alternative 3 48 
and Alternative 1 would be an overall decrease in the ability of individual 49 
management basins to support spotted owls.  No management basin would 50 
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experience a consistent increase in the amount of suitable habitat under 1 
Alternative 3, but several would experience substantial decreases. 2 

Habitat for Individual Activity Centers 3 

Within 0.7 mile of active spotted owl activity centers in the study area, 3,931 of 4 
6,518 acres (60 percent) of the currently suitable habitat would be protected for 5 
50 years under Alternative 3 (Table 4.6-2).  At the 0.5-mile scale, 2,681 of 3,763 6 
currently suitable acres (71 percent) would be protected.  The average amount of 7 
suitable habitat protected within 0.7 mile of an activity center would be 257 acres 8 
(range 54 to 673 acres).  The average amount protected within 0.5 mile would be 9 
166 acres (range 18 to 451 acres).  All activity centers would have at least some 10 
habitat protected for 50 years.  Compared to Alternative 1, Alternative 3 would 11 
result in the protection of substantially more suitable habitat at the 0.5- and 0.7-12 
mile scales.  The protection of additional habitat would improve the potential for 13 
the resident spotted owls to persist.  Habitat conditions at the management basin 14 
level would be considerably lower under Alternative 3, however.  Of the eleven 15 
management basins in which the activity centers lie, only four management 16 
basins (Basins 1, 8, 10-A, and 13) would have at least 40 percent suitable habitat 17 
at any time after Year 5.  18 

Only one activity center (Lower Mill Creek) would have sufficient suitable 19 
habitat under Alternative 3 to give resident owls a high potential for persistence 20 
(Table 4.6-2).  It lies in the management basin that would have at least 30 percent 21 
suitable habitat in all years, and exceed 40 percent in several years.  At least half 22 
the suitable habitat in these management basins would be NRF habitat in most 23 
years.  It would have 517 acres of suitable habitat protected in conservation areas 24 
within 0.7 mile, including 332 acres within 0.5 mile.   25 

Resident owls at eight activity centers (Dean Creek, Alder Creek, Benson Creek, 26 
Roberts Creek, Palouse Creek, Fourmile Creek, Panther Creek, and Salander 27 
Creek) would have a moderate potential for persistence under Alternative 3.  All 28 
but Salander Creek lie in management basins that would have less than 40 29 
percent suitable habitat, but all would have at least 150 acres of suitable habitat 30 
protected within 0.5 mile and most would have over 200 acres protected within 31 
0.7 mile.  Several would have over 400 acres of suitable habitat protected within 32 
0.7 mile, while others would have 30 to 40 percent suitable habitat overall in 33 
most years.  34 

Seven activity centers (Sock Creek, Murphy Creek, Noble Creek, Wind Creek, 35 
Johnson Creek, Marlow Creek, and West Glenn) would have low potential for 36 
persistence under Alternative 3, due to limited availability of habitat.  Sock 37 
Creek, Murphy Creek, Noble Creek, Marlow Creek, and West Glen Creek would 38 
have considerably less than 100 acres of suitable habitat protected within 39 
0.5 mile, and the other two activity centers would be in management basins that 40 
would have extremely low levels of suitable habitat over the next 50 years. 41 

The last activity center (Tom Fool) would have less than 200 acres of suitable 42 
habitat protected within 0.5 mile in the study area, but only because it lies on 43 
Federal lands outside the study area.  All but 2 acres of the suitable habitat within 44 
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0.5 mile of the Tom Fool activity center that is within the study area would be 1 
protected under Alternative 3.  The potential for persistence based solely on 2 
habitat protected within the study area would be low, but management of the 3 
Federal land surrounding the activity center could improve the potential for 4 
persistence. 5 

Alternative 3 would decrease the potential for persistence of some resident 6 
spotted owls when compared to Alternative 1, and increase it for others.  One 7 
activity center would have high potential for persistence and another eight would 8 
have a moderate potential under Alternative 3, as opposed to three with high 9 
potential and two with moderate potential under Alternative 1.  Eight activity 10 
centers would have low potential for persistence under Alternative 3, compared 11 
to nine under Alternative 1.  The potential for persistence would go up for five 12 
activity centers under Alternative 3, the potential would go down for three, and 13 
the potential would stay the same for nine. 14 

Effects on Individual Spotted Owls 15 

The potential for direct injury of spotted owls at known nests would be the same 16 
under Alternative 3 as under Alternative 1.  Known active nest trees would be 17 
protected from direct felling under both alternatives.   18 
 19 
The potential for felling of unknown spotted owl nest trees would be higher for 20 
Alternative 3 than for Alternative 1.  As with Alternative 1, there would be no 21 
requirement to monitor known owls or survey for unknown nests prior to timber 22 
harvesting under Alternative 3.  Spotted owls could establish new nests or move 23 
existing nests outside conservation areas, and thereby be vulnerable to felling 24 
during timber harvesting.  The total area of NRF habitat harvested under 25 
Alternative 3 (13,046 acres) would be greater than under Alternative 1 (Oregon 26 
Department of Forestry 2006g), putting unknown nests at greater risk of being 27 
impacted.  The potential for spotted owls to be injured in collisions with vehicles 28 
would be low under Alternative 3, similar to Alternative 1.   29 

The potential for disturbance-related harm to spotted owls under Alternative 3 30 
would be the same as described for Alternative 1.  The disturbance avoidance 31 
measure would be the same under both alternatives.  Loss of forest cover and 32 
disturbance from timber harvesting and road construction in the vicinity of active 33 
spotted owl nests could make adult spotted owls more vulnerable to predation, 34 
and impair their ability to care for young.  The potential for harm from blasting 35 
would be small because of the novel nature of this human activity.   36 
 37 

Effects on the Regional Population  38 

The total amount of spotted owl habitat in the study area would fluctuate over 39 
time under Alternative 3, and would end up 14 percent lower than the starting 40 
level at Year 50.  The potential for persistence would be high for only one of the 41 
currently known spotted owl activity centers (Table 4.6-2), and only five of the 42 
13 management basins would have 30 percent or more suitable habitat at all 43 
times.  The study area as a whole would have as little as 26 percent suitable 44 
habitat, below the level considered necessary by Bart (1995) to maintain a stable 45 
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population of spotted owls.  While the amount of advanced structure forest in the 1 
study area would be generally high under Alternative 3, the configuration of that 2 
habitat in RMAs would limit its value to spotted owls and other interior forest 3 
species.  The overall contribution to the regional population under Alternative 3 4 
would be less than under Alternative 1.  Fewer known spotted owl activity 5 
centers would have a high potential for persistence under Alternative 3, and the 6 
total amount of suitable habitat present in the study area would be less. 7 

4.6.2.2 Marbled Murrelet 8 

The marbled murrelet nests in large coniferous trees and forages for fish in 9 
marine waters along the Pacific Coast.  Adult marbled murrelets fly daily from 10 
nests to foraging areas up to 50 miles away.  They are vulnerable to forest 11 
management activities that remove suitable nest trees and to a limited extent to 12 
human disturbance at nest sites.   13 

Effects on marbled murrelet habitat were evaluated by determining the fate of 14 
currently suitable and occupied nesting habitat under each of the alternatives, and 15 
by comparing future trends in potentially suitable nesting habitat in the study 16 
area.  As noted in Section 4.6.1.2, Approach and Methodology-Marbled 17 
Murrelet, currently suitable nesting habitat (also known as mapped habitat) was 18 
determined through aerial photo interpretation and field verification, and 19 
occupied habitat was determined through protocol surveys for nesting murrelets.  20 
For modeling purposes, potentially suitable nesting habitat was defined as 21 
advanced structure forest with at least eight trees per acre that are at least 32 22 
inches dbh.  However, this type of forest structure may not be sufficiently 23 
developed to support suitable platforms that allow for murrelet nesting.  A 24 
subcategory of potentially suitable nesting habitat was also analyzed and was 25 
defined as advanced structure forest with at least eight trees per acre at least 32 26 
inches dbh and at least four trees per acre at least 38 inches dbh.  Potential 27 
impacts to individual marbled murrelets were evaluated by comparing the forest 28 
management activities under the three alternatives to the available information on 29 
marbled murrelet response to human activity.  Potential impacts to the species as 30 
a whole were evaluated by analyzing the effects of the alternatives on the 31 
identified threats to the species. 32 

Alternative 1 - Current Management (No-Action) 33 

Effects on Mapped Habitat  34 

An estimated 2,260 acres of mapped marbled murrelet habitat would be 35 
harvested under Alternative 1 over the next 50 years (Table 4.6-3).  All mapped 36 
habitat would be surveyed for nesting murrelets prior to harvest, and habitat 37 
found to be occupied would not be harvested.  Consequently, the actual amount 38 
of harvest could be more or less than 2,260 acres, but the potential for occupied 39 
habitat to be harvested would be low due to the requirement for surveys.  40 
MMMAs, HCA, and RMAs would protect at least 7,229 acres of mapped habitat 41 
from harvest.  Another 7,191 acres of mapped habitat outside reserve areas would 42 
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likely remain at the end of 50 years due to restrictions on the location and timing 1 
of timber harvest unrelated to marbled murrelets. 2 

Table 4.6-3 Fate of Mapped Marbled Murrelet Habitat in the Study Area over 50 Years 3 

 
Acres of Mapped Habitat 

Alternative 1 Alternative 2 Alternative 3 

Protected in Reserve or Conservation 
Area1  7,229 6,491 10,652 

Outside Reserve or Conservation Areas 
But Not Harvested 7,191 3,389 – 6,189 258 

Projected Harvest 2,260 2 4,000 – 6,800 3 5,770 2 

Total Mapped Habitat  16,680 16,680 16,680 
Source: Oregon Department of Forestry 2006b, 2006d, 2006e 
1Reserve areas designated for Alternative 1 include Marbled Murrelet Management Areas (MMMAs); Habitat Conservancy 
Areas (HCAs); Steep, Unique or Visual lands (SUVs); and riparian management areas (RMAs).  Conservation areas for 
Alternative 2 include threatened and endangered (T&E) core areas, SUVs, and RMAs.  Upland conservation areas for 
Alternative 3 include MMMAs, HCA, T&E core areas, SUVs, and RMAs. 
2Estimate based on analysis by ODF (Fields pers. comm. 2007) 
3 Range of harvest allowable under Alternative 2 (Measure 7.4 in the Elliott State Forest Habitat Conservation Plan [Oregon 
Department of Forestry 2008]). 

Effects on Occupied Habitat 4 

Forest in the study area that has been surveyed and designated occupied marbled 5 
murrelet habitat would be protected under Alternative 1 to avoid unauthorized 6 
incidental take.  Surveys conducted through 2007 have resulted in the 7 
identification of 85 sites (3,395 acres) in the study area that have been designated 8 
occupied based on the detection of murrelets, along with two other sites 9 
(approximately 94 acres) that are possibly occupied (surveys to date have been 10 
inconclusive).  The 85 confirmed occupied sites would be protected within 39 11 
MMMA.  The two sites that are possibly occupied would also be protected if 12 
additional surveys confirmed occupancy.  Each MMMA would include the 13 
occupied marbled murrelet habitat, along with surrounding forest buffer.  The 39 14 
MMMA combined would contain the 3,395 acres of occupied habitat and 15 
6,993 acres of buffer, for a total MMMA area of 10,388 acres.  Another 94 acres 16 
of occupied habitat and an undetermined area of buffer could be added to the 17 
total MMMA are if the two possibly occupied sites were both eventually 18 
considered to be occupied.  An estimated 5,536 acres within the 39 existing 19 
MMMAs and 33 of the 94 acres associated with the possibly occupied sites are 20 
also mapped habitat, as described above.  Individual MMMA would range in size 21 
from 21 to 1,127 acres, and average roughly 266 acres.  All MMMA would be 22 
protected indefinitely under Alternative 1. 23 

Surveys for marbled murrelets would continue prior to timber harvesting in the 24 
study area according to the Marbled Murrelet Operational Policy for State 25 
Forest Lands (Oregon Department of Forestry 2005).  Habitat found to be 26 
occupied would be protected in additional MMMA as described above, and 27 
would likely remain suitable for nesting marbled murrelets.  Habitat not found to 28 
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be occupied during surveys could be harvested.  New suitable habitat would also 1 
develop over time under Alternative 1, which could lead to the eventual survey 2 
and protection of additional occupied habitat.  Forest stands in the study area 3 
with any of the following characteristics would be surveyed: 4 

 at least 60 years old, with at least five trees within a 330-foot radius that 5 
contain platforms suitable for nesting murrelets; 6 

 dominated by western hemlock and Sitka spruce that is at least 80 years old; 7 
or 8 

 dominated by Douglas-fir that is at least 100 years old. 9 

A platform would be defined as a relatively flat surface at least 4 inches in 10 
diameter and 33 feet high in the live crown of a coniferous tree (Evans et al. 11 
2000).  A platform would include the limb and any covering, such as moss 12 
growing on the limb.  This is a comprehensive definition of suitable marbled 13 
murrelet nesting habitat that is unlikely to result in the exclusion of any occupied 14 
habitat from surveys prior to timber harvesting.  15 

Effects on Potentially Suitable Habitat 16 

The amount of potentially suitable marbled murrelet nesting habitat in the study 17 
area would increase from 25,775 to 33,993 acres (32 percent increase) over the 18 
next 50 years under Alternative 1 (Table 4.6-4).  Most (80 percent) of this habitat 19 
at Year 50 would be of the higher quality type with at least four trees per acre 20 
that are 38 inches dbh or larger, giving it a greater likelihood of containing 21 
suitable nest platforms for marbled murrelets.  The total amount of potentially 22 
suitable habitat would increase steadily through Year 40, but then decline slightly 23 
by Year 50 (Figure 4.6-18).  The portion that is of higher quality would increase 24 
continuously over the entire 50 years.  Net increases in total potentially suitable 25 
habitat would occur in 10 of the 15 management basins, while net increases in 26 
the amount of the higher quality type would occur in all 15 management basins 27 
(Table 4.6-4).  The expected distribution of potentially suitable habitat within the 28 
various management zones (i.e., reserve areas and production lands) at Year 50 is 29 
summarized in Table 4.6-5.  Under Alternative 1, 18,338 acres (54 percent) of 30 
the potentially suitable habitat would be located outside reserve areas (MMMA, 31 
HCA and SUV), and most of this (15,822 acres) would be in lands managed for 32 
timber production. 33 

The habitat projections in Table 4.6-4 represent the net result of forest growth 34 
and timber harvest.  Over the 50-year period, ODF estimates it would harvest 35 
5,848 acres of potentially suitable marbled murrelet habitat in the study area, of 36 
which 3,820 acres would be of the higher quality type (Table 4.6-6).  This 37 
harvest would be subject to the survey requirements and protection of mapped 38 
and occupied habitat discussed above.  The ODF harvest estimate includes stands 39 
that currently meet the definition of potentially suitable habitat, as well as stands 40 
that would develop into potentially suitable conditions over the next 50 years.  41 
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Table 4.6-4 Current and Projected Acres of Potentially Suitable Marbled Murrelet Habitat in the 1 
Study Area 2 

Basin 

Total 
Basin 
Acres 

Potentially suitable 
Habitat 1 in Year 0 

Potentially suitable Habitat in Year 50 

Alternative 1 Alternative 2 Alternative 3 

Total 
Potentially 

suitable 

At least 4 
trees/acre 
38 inches 
dbh and 
larger 

Total 
Potentially 

suitable 

At least 4 
trees/acre 
38 inches 
dbh and 
larger 

Total 
Potentially 

suitable 

At least 4 
trees/acre 
38 inches 
dbh and 
larger 

Total 
Potentially 

suitable 

At least 4 
trees/acre 
38 inches 
dbh and 
larger 

1 5,356 786 357 1,882 1,483 1,636 1,354 1,755 1,400 
2 6,422 2,096 308 4,017 2,669 2,194 1,507 3,176 2,058 
3 7,296 1,827 321 3,376 2,280 1,980 1,479 1,689 1,128 
4 4,990 1,209 707 1,572 1,533 1,444 1,314 870 865 
5 7,823 2,693 1,982 3,387 3,004 2,417 1,908 2,023 1,758 
6 7,417 2,658 1,457 3,850 3,636 3,250 3,057 2,460 2,308 
7 6,322 2,248 442 2,663 2,038 2,643 2,157 1,608 1,114 
8 6,541 2,101 570 2,085 2,033 1,635 1,576 1,837 1,736 
9 8,284 1,186 457 1,991 1,146 1,785 1,092 2,116 1,184 

10-A 3,325 0 0 545 91 815 313 957 193 
10-B 480 154 0 117 91 135 113 139 110 
10-C 2,707 236 38 158 77 206 89 201 78 
11 10,873 4,483 1,199 4,713 3,922 3,479 2,880 3,149 2,464 
12 11,314 2,672 993 2,616 2,269 2,527 2,232 2,957 2,545 
13 4,132 1,426 801 1,021 920 1,304 1,099 1,256 1,119 

Forest  93,282 25,775 9,632 33,993 27,192 27,450 22,170 26,193 20,060 

Source: Oregon Department of Forestry 2006b, 2006d, 2006e 
1  Total potentially suitable habitat is defined as advanced structure forest with at least eight trees per acre 32 inches dbh or larger.
dbh = diameter-at-breast height 





Figure 4.6-18
Projected Trends in Potentially Suitable Marbled Murrelet Habitat 

(Advanced Structure Forest with at Least Eight Trees Per Acre 32 Inches DBH or Larger)
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Table 4.6-5 Location of Potentially Suitable Marbled Murrelet Habitat in the Study Area at 1 
Year 50 2 

Management Zone 

Alternative 

1 2 3 

Total 
Potentially 
suitable 1 

At least 4 
trees/acre 
38 inches 
dbh and 
larger 

Total 
Potentially 

suitable 

At least 4 
trees/acre 
38 inches 
dbh and 
larger 

Total 
Potentially 

suitable 

At least 4 
trees/acre 
38 inches 
dbh and 
larger 

Habitat Conservancy 
Areas and Marbled 
Murrelet Management 
Areas 2 

13,886 10,823 -- -- -- -- 

Threatened & 
Endangered Species 
Core Area 

-- -- 8,980 7,497 13,583 10,981 

Special, Unique and 
Visual Areas 1,769 1,261 2,053 1,439 1,805 1,267 

Stream Buffers 3  2,516 1,990 3,452 2,668 8,850 6,905 

Production 15,822 13,118 12,965 10,566 1,955 907 

Total 33,993 27,192 27,450 22,170 26,193 20,060 
Source: Oregon Department of Forestry 2006b, 2006d, 2006e 
1  Total potentially suitable habitat is defined as advanced structure forest with at least eight trees per acre 32 inches dbh or 
larger. 
2  Marbled Murrelet Management Area (MMMA) acres are estimates based on an assumed rate of occupancy of mapped 
habitat.  Actual acres could vary, but the potential for harvest of occupied habitat would be low due to pre-harvest surveys. 
3  Outside MMMAs, Habitat Conservancy Areas (HCAs), threatened and endangered (T&E) species core areas and Steep, 
Unique, and Visual (SUV) areas. 
dbh = diameter-at-breast height 

 3 
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Table 4.6-6 Projected Harvest of Potentially Suitable Marbled Murrelet Habitat in the Study 1 
Area over 50 Years 2 

Projected 50-Year Harvest (acres) 

Alternative 1 Alternative 2 Alternative 3 

Total 
Potentially 
suitable 1 

At least 4 
trees/acre 38 

inches dbh and 
larger 

Total 
Potentially 

suitable 

At least 4 
trees/acre 38 

inches dbh and 
larger 

Total 
Potentially 

suitable 

At least 4 
trees/acre 38 

inches dbh and 
larger 

5,848 3,820 12,488 8,003 13,046 6,814 

Source: Oregon Department of Forestry 2008 
1  Total potentially suitable habitat is defined as advanced structure forest with at least eight trees per acre 32 inches dbh or 
larger. 
dbh = diameter-at-breast height 

Effects on Individual Marbled Murrelets 3 

Most forest management activities have relatively little potential for causing the 4 
direct injury or death of a marbled murrelet, but direct injury or death can occur 5 
through the felling of nest trees during the nesting season.  Adult marbled 6 
murrelets are highly mobile, and are at little risk of injury from the felling of a 7 
nest tree.  Nestlings, on the other hand, have limited mobility and would be 8 
unable to avoid injury during the felling of a nest tree. 9 

The potential for felling of an active nest tree would be low under Alternative 1 10 
because ODF would survey all suitable habitat prior to timber harvesting and 11 
protect all habitat found to be occupied.  Active nest trees could be felled if 12 
marbled murrelets were undetected during surveys, or if nests were located in 13 
atypical habitat that would not be considered for survey prior to harvest.  Both 14 
instances would be uncommon under Alternative 1, resulting in a low overall 15 
potential for direct injury or death of marbled murrelets. 16 

Injury or death of nestling marbled murrelets could also occur indirectly through 17 
the disruption of normal adult nesting behavior, but the potential for this would 18 
be low under Alternative 1.  Golightly et al. (2002) conducted noise disturbance 19 
experiments and found that no overt behavioral changes occurred among nesting 20 
marbled murrelets as a result of the use of chain saws; however, they cautioned 21 
that interpretation of their results could vary depending on variations in nest 22 
locations, ambient noise levels, and nesting stages.  In a review of available 23 
evidence, Long and Ralph (1998) concluded that marbled murrelets are not easily 24 
disturbed by humans, except when approached very near the nest.   25 

Under Alternative 1, actions with the potential to disturb nesting marbled 26 
murrelets would be restricted in the vicinity of known occupied habitat during the 27 
nesting season (April 1 to September 15) in accordance with the Marbled 28 
Murrelet Operational Policy for State Forest Lands (Oregon Department of 29 
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Forestry 2005) (Table 4.6-7).  These measures would minimize the potential for 1 
human disturbance to nesting marbled murrelets in known occupied habitat.  2 
There would be no requirement to survey the remaining mapped habitat prior to 3 
harvest of nearby forest, however, so there would be a potential for timber felling 4 
to occur adjacent to, albeit not in, unsurveyed mapped habitat that is occupied by 5 
nesting marbled murrelets.  Given the findings of Golightly et al. (2002) and 6 
Long and Ralph (1998), the potential for disruption of nesting to the extent that 7 
would cause injury or death of nestlings would still probably be low. 8 

Table 4.6-7 Activities Restricted in the Vicinity of Known Occupied Marbled Murrelet Habitat 9 
under Alternative 1 10 

Restricted Activity Restriction 
Distance 

Operation of single-engine aircraft and Type II and III helicopters, harvest activities, aquatic 
restoration, hauling and use of heavy equipment on roads not commonly used. 330 feet 

Operation of aircraft and Type I helicopters, use of explosives for the purpose of road 
building. 0.25 mile 

Use of explosives associated with quarries. 1.0 mile 

Source: Oregon Department of Forestry 1995  
 11 

The harvest of mapped habitat outside the nesting season could reduce the overall 12 
availability of nest sites in the study area under Alternative 1, but the resulting 13 
potential for injury or death of individual marbled murrelets would be low.  14 
Occupied habitat would not be harvested, so the current population of breeding 15 
marbled murrelets would be largely unaffected.  Some adult marbled murrelets 16 
might be inclined to select nest sites more prone to predation or exposure to the 17 
weather if the total amount of habitat was reduced, thereby increasing the 18 
potential for nestling mortality.   19 

Changes in the configuration of marbled murrelet habitat on the landscape could 20 
have indirect effects on nest survival under Alternative 1.  In their summary of 77 21 
nests with known outcome, Manley and Nelson (1999) found that survival rates 22 
were lower (38 percent) for nests located within 164 feet of a stand edge, while 23 
nests located greater than 164 feet were more successful (62 percent).  Most 24 
studies have shown that nest predation decreases with increasing distance from 25 
the forest edge.  Under Alternative 1, buffers incorporated in the delineation of 26 
MMMAs would minimize the predation effects of forest edge in known occupied 27 
habitat.  The configuration of potentially suitable habitat that would develop in 28 
production areas in the future would be variable.  Much of the potentially suitable 29 
habitat would be interior forest where the potential for predation would be low, 30 
but 7.4 percent would be RMA (Table 4.6-5) and an additional amount would be 31 
edge habitat in uplands, with increased potential for nest predation. 32 

Effects on the Regional Population 33 

Recent reviews of the status of the marbled murrelet in Oregon have identified 34 
two principal threats to the regional population related to terrestrial habitat: (1) 35 
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loss of nesting habitat, and (2) poor reproductive success due to predation of 1 
nests and adults (Weikel 2003, McShane et al. 2004).  The following analysis of 2 
effects on the species focuses on these two identified threats. 3 

Loss of Nesting Habitat.  Alternative 1 would make positive contributions to the 4 
availability of marbled murrelet nesting habitat in the short term and the long 5 
term.  In the short term, Alternative 1 would result in the protection of all forest 6 
in the study area identified as occupied by nesting marbled murrelets.  The 7 
standard protocol for evaluating habitat and determining occupancy (Mack et al. 8 
2003) is generally considered a reliable means of identifying nesting habitat.  A 9 
small amount of atypical habitat might fail to get surveyed, and some surveys 10 
might fail to detect marbled murrelets even though they are present.  But overall, 11 
the process would result in the identification and protection of most marbled 12 
murrelet nesting habitat in the study area.  By doing so, Alternative 1 would 13 
avoid contributing to the on-going loss of nesting habitat in Oregon. 14 

In the long term, Alternative 1 would result in a net increase in the amount of 15 
marbled murrelet nesting habitat.  As noted in Table 4.6-4, the total amount of 16 
potentially suitable habitat in the study area would increase by 8,218 acres (32 17 
percent) over the next 50 years under Alternative 1.  At least a portion of this 18 
would function as nesting habitat, and contribute to the overall availability of 19 
habitat on the Oregon Coast. 20 

Poor Reproductive Success.  Predation has been cited as a leading cause of 21 
marbled murrelet nest failure (Manley and Nelson 1999), and proximity of nests 22 
to forest edge has been suggested as a major contributor to predation (Nelson and 23 
Hamer 1995a, Raphael et al. 2002b).  Manley and Nelson (1999) found that nests 24 
more than 164 feet from the edge of a forest stand were less likely to be preyed 25 
upon than nests within 164 feet of the edge, while Raphael et al. (2002b) found 26 
that predation had little overall net effect on nest success more than 492 feet from 27 
the forest edge.  Forest management activities that increase the edge portion of 28 
marbled murrelet nesting habitat therefore have the potential to increase nest 29 
predation and contribute to poor reproductive success.  One index of the relative 30 
level of fragmentation in the study area is the percent land area in intermediate 31 
structure or advanced structure forest.  Intermediate structure forest and advanced 32 
structure forest with fewer than 8 trees per acre over 32 inches dbh are not 33 
considered potentially suitable marbled murrelet habitat, but they do have trees of 34 
sufficient size and density to buffer potentially suitable habitat and eliminate 35 
edge effects.  The combined area of these two structural conditions is therefore a 36 
good indication of the relative level of fragmentation in the forest landscape. 37 

The study area overall is currently 92 percent intermediate structure or advanced 38 
structure forest, reflecting a potentially low level of fragmentation (Table 4.6-8).  39 
However, as discussed for spotted owls, not all intermediate structure would be 40 
sufficiently developed to alleviate fragmentation effects, but the analysis 41 
provides a comparison among alternatives.  Within the individual management 42 
basins, the combined percentage of these two structural conditions ranges from 43 
75 to 99 percent.  Under Alternative 1, the study area average would decrease to 44 
85 percent by Year 50; a decrease of 7 percent, but still a very low level of 45 
fragmentation.  The management basin with the lowest percentage of these two 46 
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structural conditions (highest level of fragmentation) under Alternative 1 at Year 1 
50 would have 71 percent, and 13 of the 15 management basins or sub-basins 2 
would have at least 80 percent.  The potential effects of forest fragmentation on 3 
marbled murrelet nesting would be reduced by the incorporation of forested 4 
buffers into the MMMA.  Most suitable nesting habitat in the study area would 5 
be more than 164 feet from a forest edge, so forest fragmentation under 6 
Alternative 1 would not likely have a measurable effect on the ability of the study 7 
area to support successful nesting by the regional population of marbled 8 
murrelets.     9 

Table 4.6-8 Levels of Intermediate Structure and Advanced Structure Forest1 Combined in the 10 
Study Area 11 

 

Intermediate 
Structure and 

Advanced 
Structure Forest in 

Year 0 

Intermediate Structure and Advanced Structure Forest in Year 50 

Alternative 1 Alternative 2 Alternative 3 

Basin Total 
Acres Acres Percent 

of Basin Acres Percent 
of Basin Acres Percent 

of Basin Acres Percent 
of Basin 

1 5,356 5,196 97 4,460 83 4,402 82 4,671 87 

2 6,422 6,163 96 5,790 90 5,405 84 5,919 92 

3 7,296 7,233 99 6,645 91 5,885 81 6,234 85 

4 4,990 4,873 98 4,607 92 4,041 81 4,248 85 

5 7,823 7,578 97 6,901 88 6,677 85 6,784 87 

6 7,417 7,095 96 6,952 94 6,770 91 6,577 89 

7 6,322 6,031 95 5,249 83 5,329 84 5,684 90 

8 6,541 6,058 93 5,321 81 5,648 86 5,728 88 

9 8,284 7,237 87 6,819 82 6,912 83 7,040 85 

10-A 3,325 3,130 94 2,922 88 2,933 88 2,748 83 

10-B 480 440 92 435 91 352 73 370 77 

10-C 2,707 2,035 75 1,920 71 2,125 79 2,124 78 

11 10,873 9,486 87 9,634 89 8,971 83 9,107 84 

12 11,314 9,260 82 8,066 71 9,338 83 9,815 87 

13 4,132 3,903 94 3,497 85 3,566 86 3,421 83 

Forest  93,282 85,718 92 79,217 85 78,352 84 80,470 86 

Source: Oregon Department of Forestry 2006b, 2006d, 2006e  
1  This table includes all intermediate structure forest and advanced structure forest in the study area, including forest in RMAs.  
Totals are therefore higher than species-specific analyses that exclude riparian forest. 
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Alternative 2 - Proposed Action 1 

Effects on Mapped Habitat  2 

Between 4,000 and 6,800 acres of mapped marbled murrelet habitat would be 3 
harvested under Alternative 2 over the next 50 years (Table 4.6-3).  Harvest 4 
would be limited to 4,000 acres if no replacement marbled murrelet nesting 5 
habitat developed in the study area over time.  Additional harvest of up to 2,800 6 
acres could occur if replacement habitat developed.  The harvest would be spread 7 
over the 50 years in accordance with Conservation Measure 7.4 in the Elliott 8 
State Forest Habitat Conservation Plan (Oregon Department of Forestry 2008) 9 
(Table 4.6-9).  During the first 30 years, no more than 1,200 acres of mapped 10 
habitat would be harvested per decade.  During the last 20 years, up to 1,600 11 
acres could be harvested per decade if ODF demonstrated in-growth of new 12 
marbled murrelet nesting habitat to replace that which had already been 13 
harvested.  As described in Conservation Measure 7.5 (Oregon Department of 14 
Forestry 2008), the replacement habitat would have to be occupied by nesting 15 
marbled murrelets (as determined through surveys) or meet forest structural 16 
characteristics found to be associated with occupied habitat in the study area 17 
(Table 4.6-10).   18 

Table 4.6-9 Mapped Marbled Murrelet Habitat Available for Harvest under Alternative 2 19 

Decade 
Mapped Habitat Guaranteed  

Available for Harvest 
(acres) 

Mapped Habitat Available for Harvest 
Contingent on the Growth of New Habitat 

(acres) 

1 1,200 0 

2 1,000 200 

3 1,000 200 

4 800 800 

5 0 1,600 
Source: Oregon Department of Forestry 2008 

 20 
Table 4.6-10 Forest Structural Conditions Associated with Occupied and Mapped Marbled 21 

Murrelet Habitat in the Study Area 22 

Variable 
Minimum Value  

(lower 95 percent confidence interval on 
the mean value in occupied habitat ) 

Mean dbh of conifers over 24 inches dbh  35.2 inches 

Mean percent moss cover on tree limbs 52 percent 

Number of conifer trees with potential nest platforms. 6 per acre 
Source: Oregon Department of Forestry 2008 
dbh -= diameter-at-breast height  

Conservation areas would protect 6,491 acres of mapped habitat from 23 
regeneration harvest under Alternative 2 (Table 4.6-3).  These would consist of 24 
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areas established specifically to protect habitat for marbled murrelets, northern 1 
spotted owls, and/or bald eagles (T&E core areas), areas established to protect 2 
steep, unique, and/or visually sensitive sites (SUV areas) and RMAs.  Another 3 
3,389 to 6,189 acres of mapped habitat outside conservation areas would remain 4 
at the end of 50 years due to restrictions on the location and timing of timber 5 
harvest unrelated to marbled murrelets and as a means of minimizing impacts to 6 
marbled murrelets and spotted owls. 7 

The minimum harvest of mapped habitat under Alternative 2 (4,000 acres) would 8 
be approximately 77 percent higher than would occur under Alternative 1.  The 9 
maximum (6,800 acres) would be about double the amount that would be 10 
harvested under Alternative 1. 11 

Effects on Occupied Habitat 12 

Under Alternative 2, 98 percent of the known occupied marbled murrelet habitat 13 
in the study area would be protected in T&E core areas or SUV areas where 14 
minimal management operations would occur.  Of the 85 known occupied sites 15 
in the study area, 75 would be included within the boundaries of T&E core areas 16 
and another would be protected within SUV areas.  Total conservation area 17 
would be 9,325 acres, including 3,323 acres of known occupied habitat and 6,002 18 
acres of surrounding buffers.  The remaining nine known occupied sites (72 acres 19 
of known occupied habitat and 331 acres of buffer) and the two possibly 20 
occupied sites (unknown acreage) would be available for harvest.  Four of the 21 
nine known occupied sites (54 acres of known occupied habitat and 157 acres of 22 
buffer) and both possibly occupied sites could be harvested within the first 10 23 
years.  The other five known occupied sites (18 acres of known occupied habitat 24 
and 174 acres of buffer) could only be harvested after 10 years.  Overall, 25 
Alternative 2 would result in the harvest of 72 acres (nine sites) of known 26 
occupied marbled murrelet habitat that would not be harvested under Alternative 27 
1.  If the possibly occupied sites were found to be occupied, they would also be 28 
protected under Alternative 1 but not under Alternative 2.  The harvest of these 29 
72 acres would count against the acres of habitat available for harvest as shown 30 
in Table 4.6-9. 31 

Mapped habitat that is not known to be occupied by marbled murrelets could be 32 
harvested under Alternative 2 without prior surveys, creating the potential for 33 
harvest of additional occupied habitat.  Of the 4,000 to 6,800 acres of mapped 34 
habitat that would be available for harvest under Alternative 2, all but the 72 35 
acres of known occupied habitat described above and 33 of the 94 acres of 36 
possibly occupied habitat are unsurveyed.  An undetermined amount of this 37 
unsurveyed mapped habitat could be occupied by nesting marbled murrelets.  38 
Mapped habitat was identified through careful review of aerial photos and 39 
detailed comparison to forest stands where marbled murrelets are known to nest, 40 
so it is likely to be a good predictor of occupancy.  Given the structural 41 
similarities between occupied habitat and mapped habitat documented by ODF, it 42 
is assumed much of the unsurveyed mapped habitat available for harvest under 43 
Alternative 2 could be occupied.     44 
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New habitat that develops over the next 50 years could also be harvested without 1 
surveys under Alternative 2.  As with current unsurveyed habitat, the proportion 2 
of the new habitat that would be occupied by nesting marbled murrelets cannot 3 
be predicted.  Overall, Alternative 2 would represent a substantial increase in the 4 
harvest of potentially occupied habitat compared to Alternative 1.  Mapped 5 
habitat could be harvested under Alternative 1, but only after it was surveyed and 6 
found not to be occupied by marbled murrelets.    7 

Effects on Potentially Suitable Habitat 8 

The amount of potentially suitable marbled murrelet nesting habitat in the study 9 
area would increase from 25,775 to 27,450 acres (7 percent increase) over the 10 
next 50 years under Alternative 2 (Table 4.6-4).  Most (81 percent) of this habitat 11 
at Year 50 would be of the higher quality type with at least four trees per acre 12 
that are 38 inches dbh or larger, giving it a high likelihood of containing suitable 13 
nest platforms for marbled murrelets.  The total amount of potentially suitable 14 
habitat would reach a peak of 28,562 acres at Year 20, and then decline gradually 15 
through Year 50 (Figure 4.6-18).  The portion that is of higher quality would 16 
fluctuate slightly between Years 25 and 35, but would generally increase over the 17 
50 years.  Alternative 2 would result in 19 percent fewer total acres of potentially 18 
suitable habitat and 18 percent fewer acres of the higher-quality portion than 19 
Alternative 1 by Year 50. 20 

Net increase in total potentially suitable habitat under Alternative 2 would occur 21 
in 8 of the 15 management basins, while the amount of the higher quality type 22 
would increase substantially in 14 of the 15 management basins.  The only 23 
decrease in higher quality habitat would be in Basin 5, which would show a 24 
decline of only 4 percent over the 50 years.   25 

The expected distribution of potentially suitable habitat within the various 26 
management zones (i.e., conservation areas and production lands) at Year 50 is 27 
summarized in Table 4.6-5.  Under Alternative 2, 12,965 acres (47 percent) of 28 
the potentially suitable habitat would be located outside conservation areas, on 29 
lands managed for timber production.  While the total amount of potentially 30 
suitable habitat at Year 50 would be less than under Alternative 1, the relative 31 
proportion located in production lands would be almost identical between the two 32 
alternatives (47 to 48 percent).  Within conservation areas, Alternative 2 would 33 
have more potentially suitable habitat in stream buffer and less within upland 34 
conservation areas than would Alternative 1.  This is a logical difference given 35 
the increased emphasis on riparian management under Alternative 2. 36 

The habitat projections in Table 4.6-4 represent the net result of forest growth 37 
and timber harvest.  Over the 50-year period, ODF estimates it would harvest 38 
12,488 acres of potentially suitable marbled murrelet habitat in the study area, of 39 
which 8,003 acres would be of the higher quality type (Table 4.6-6).  Comparable 40 
values for Alternative 1 would be 5,848 acres total and 3,820 acres of higher 41 
quality.  Under both alternatives, the harvest would consist of current potentially 42 
suitable habitat as well as new habitat that would develop over time.  Harvest 43 
under Alternative 2 could occur without prior surveys for marbled murrelets, and 44 
could lead to the harvest of occupied habitat as described above.  In contrast, 45 
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harvest of occupied habitat would not occur under Alternative 1 unless nesting 1 
marbled murrelets were not detected during pre-harvest surveys. 2 

The definitions used for potentially suitable murrelet habitat in these analyses are 3 
an approximation of habitat characteristics and were used to allow modeling of 4 
future ingrowth and comparison among alternatives.  However, it is expected that 5 
these definitions are likely to overestimate the habitat projections and actual 6 
ingrowth of murrelet habitat would be less.  Under Alternative 2, ingrowth of 7 
murrelet habitat will be monitored and determined based on the more specific 8 
definition found in Conservation Measure 7.5 of the draft HCP.  The total 9 
expected loss of murrelet habitat would be up to 6,800 acres. 10 

Effects on Individual Marbled Murrelets 11 

The mortality of nestling marbled murrelets could occur through the felling of 12 
nest trees during the nesting season under Alternative 2, but the overall potential 13 
for this would be low.  Conservation Measure 7.2 in the Elliott State Forest 14 
Habitat Conservation Plan (Oregon Department of Forestry 2008) would impose 15 
seasonal restrictions on the harvest of known occupied habitat, and Conservation 16 
Measure 7.3 would impose restrictions on timber harvest in other mapped 17 
habitat.  Only 72 acres (2 percent) of the known occupied habitat in the study 18 
area would be available for harvest under Alternative 2, and Conservation 19 
Measure 7.2 would prohibit the felling of trees in those 72 acres between April 1 20 
and August 5 (the peak of the marbled murrelet nesting season).  Felling could 21 
only occur between August 6 and September 15 (the remainder of the nesting 22 
season) after consultation with the ODF Area Biologist.  The potential for felling 23 
an active nest tree in known occupied habitat would therefore be quite low under 24 
Alternative 2, as it would be under Alternative 1. 25 

Conservation Measure 7.3 would provide ODF with three options for restricting 26 
harvest-related activities in mapped habitat.  All three options would prohibit the 27 
felling of trees in mapped habitat between May 1 and September 15, thereby 28 
eliminating the possibility of felling an active marbled murrelet nest tree in 29 
mapped habitat under Alternative 2.  Active marbled murrelet nest trees could be 30 
inadvertently felled during the harvest of habitat that has not been mapped, but 31 
the potential for this would be low in the short term because the mapping process 32 
has been quite thorough (Appendix H in Oregon Department of Forestry 2008).  33 
The potential for marbled murrelet nesting in unmapped habitat would increase 34 
over time, however, concurrent with the anticipated development of new 35 
potentially suitable habitat (Table 4.6-4).  There would be no surveys of any new, 36 
unmapped habitat, so there would be a potential for active nest trees to be felled.  37 
The potential for this type of impact would be higher under Alternative 2 than it 38 
would be under Alternative 1.  39 

The potential for disruption of actively-nesting marbled murrelets would be 40 
minimized under Alternative 2 through restrictions on management activities 41 
near known occupied habitat (Conservation Measure 7.2) and mapped habitat 42 
(Conservation Measure 7.3).  Timber harvest and the use of heavy equipment on 43 
lightly-used roads would be prohibited within 330 feet of known occupied habitat 44 
between April 1 and August 5.  These same activities could occur between 45 
August 6 and September 15 only after consultation with the ODF Area Biologist.  46 
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The use of airplanes and small helicopters would be prohibited within 500 feet 1 
vertical and 330 feet horizontal of known occupied habitat during the full nesting 2 
season (April 1 through September 15), and the use of large helicopters would be 3 
restricted out to 0.25 mile during the same period.  The use of explosives to 4 
construct roads would be prohibited within 0.25 mile of known occupied habitat, 5 
and the use of explosives for rock quarrying would be prohibited out to 1 mile, 6 
both for the full nesting season.  Site-specific, topographic features would be 7 
considered when seasonal restrictions were applied.  These measures would be 8 
adequate to minimize the potential impacts of forest management on marbled 9 
murrelets nesting in known occupied habitat, given the relative insensitivity the 10 
birds have to human activity.  As noted by Golightly et al. (2002) and Long and 11 
Ralph (1998), marbled murrelets are not easily disturbed by humans and 12 
machinery, except when approached very near the nest.  Conservation Measure 13 
7.2 would be comparable to the seasonal disturbance buffers described for 14 
Alternative 1 (Table 4.6-7), and provide a comparable level of protection to 15 
nesting murrelets in known occupied habitat. 16 

Conservation Measure 7.3 would restrict forest management activities in and 17 
near mapped habitat that is not known to be occupied by marbled murrelets, but, 18 
at the discretion of ODF, would allow timber felling directly adjacent to mapped 19 
habitat and timber yarding within mapped habitat during the nesting season.  The 20 
use of aircraft for purposes other than yarding (e.g., monitoring and application 21 
of forest chemicals) would not be restricted near mapped habitat.  As noted 22 
above, marbled murrelets are relatively insensitive to the presence of humans and 23 
machines (Golightly et al. 2002, Long and Ralph 1998).  Nevertheless, some of 24 
the allowed activities, if conducted directly adjacent to an active nest, could be 25 
disruptive.  Aircraft are infrequently needed in or directly adjacent to the mature 26 
conifer forest used by nesting marbled murrelets, so the lack of restriction on 27 
aircraft use would present only a minor potential for impacts.  Timber felling 28 
directly adjacent to an active nest, and timber yarding beneath an active nest, 29 
could potentially disrupt adults caring for and feeding young, and/or increase the 30 
presence of predators (crows and ravens), thereby leading to the mortality of 31 
nestlings.  The overall potential for this type of impact under Alternative 2 would 32 
be greater than would occur under Alternative 1, because all mapped habitat 33 
would be surveyed for marbled murrelets prior to harvesting under Alternative 1, 34 
and seasonally buffered if found to be occupied.  35 

The harvest of occupied and other mapped habitat outside the nesting season 36 
could reduce the overall availability of nest sites in the study area under 37 
Alternative 2.  This reduction in habitat could affect individual murrelets in the 38 
study area, but the resulting potential for loss of murrelets in the study area 39 
would be low.  Murrelets are known to use the same stands for nesting over 40 
several years (McShane et al. 2004), but it is not known how readily they will 41 
move to an alternate nest stand.  Some adults might fail to breed if they could not 42 
find suitable nest sites in the spring, but those adults would be at no greater risk 43 
of injury or death if they did not breed.  Other adults might be inclined to select 44 
nest sites more prone to predation or exposure to the weather if the total amount 45 
of habitat was reduced, thereby increasing the potential for nestling mortality.  46 
Because Alternative 2 would involve the harvest of 72 acres of known occupied 47 
habitat and over 4,000 acres of additional mapped habitat without surveys for 48 
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nesting marbled murrelets, the potential for impacts associated with displacement 1 
of nesting marbled murrelets would be greater than under Alternative 1. 2 

Increased predation of marbled murrelet nests could also occur as a result of 3 
management activities that increase edge effects under Alternative 2.  An 4 
estimated 12.6 percent of the potentially suitable marbled murrelet habitat in the 5 
study area in Year 50 would be in RMAs with high degrees of edge, compared to 6 
7.4 percent in RMAs under Alternative 1 (Table 4.6-5).  Marbled murrelets 7 
nesting in RMAs could be at increased risk of nest predation, although the 8 
scientific literature on this is conflicting (Nelson and Hamer 1995a, Manley and 9 
Nelson 1999, Raphael et al. 2002b).  If edge habitat creates an elevated risk of 10 
nest predation for marbled murrelets, the risk would be higher under Alternative 11 
2 than under Alternative 1. 12 

Monitoring activities under Alternative 2 would involve measurements of habitat 13 
conditions and surveys for covered species.  None of these activities has been 14 
associated with negative impacts to marbled murrelets.  The results of monitoring 15 
could be used to trigger adaptive management; however, the Elliott State Forest 16 
Habitat Conservation Plan (Oregon Department of Forestry 2008) does not 17 
provide specific options that would be pursued.  Instead it outlines the potential 18 
need for changes to occur in the management practices associated with the forest 19 
management plan and the HCP, and the ability to make appropriate changes as 20 
needed.  It is assumed that adaptive management would be subject to review by 21 
the Services to ensure it did not decrease the overall effectiveness of the HCP or 22 
introduce impacts to covered species that have not already been addressed. 23 

Effects on the Regional Population 24 

Loss of Nesting Habitat.  Alternative 2 would result in a decrease in the amount 25 
of marbled murrelet nesting habitat in the short term, and potentially a decrease 26 
in the long term as well.  In the first decade, up to 1,200 acres of occupied or 27 
mapped habitat would be harvested.  Over the long term, another 2,800 to 5,600 28 
acres of occupied or mapped habitat could be harvested without prior surveys 29 
(Table 4.6-3), and some of this would be occupied nesting habitat.  By the end of 30 
50 years, however, the total area of potentially suitable habitat in the study area 31 
would increase to 27,450 (net increase of 1,676 acres) (Table 4.6-4).  More 32 
importantly, the potentially suitable habitat most likely to have characteristics of 33 
murrelet nesting habitat (stands with at least 4 trees per acre at least 38 inches 34 
dbh) would increase from 9,632 acres to 22,170 acres, reflecting an overall 35 
improvement in the potential amount of marbled murrelet habitat in the study 36 
area.   37 
 38 
Potentially suitable habitat is an imprecise measure of nesting habitat, so it is not 39 
possible to make direct comparisons between the acres of occupied and mapped 40 
habitat that would be harvested and the acres of new potentially suitable habitat 41 
that would develop over time.  Nevertheless, it is likely that growth of potentially 42 
suitable habitat would offset harvest of occupied and mapped habitat because: (1) 43 
the overall amount of the potentially suitable habitat with at least 4 trees per acre 44 
at least 38 inches dbh would increase substantially over the 50 years, and (2) 45 
ODF would be required to demonstrate the suitability of the new habitat prior to 46 
the harvest of more than 4,000 acres of occupied or mapped habitat.  Given the 47 
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relative uncertainty in this analysis, however, it is possible the study area could 1 
experience a slight overall decrease in the availability of marbled murrelet 2 
nesting habitat over the next 50 years.  This decrease would not be expected to 3 
have a measurable impact on the overall availability of habitat along the Oregon 4 
Coast.  By comparison, Alternative 1 would have a positive effect on the 5 
availability of nesting habitat in the region. 6 

Poor Reproductive Success.  Alternative 2 would result in a forest-wide average 7 
of 84 percent intermediate structure or advanced structure forest by Year 50, and 8 
a range of 73 to 91 percent within individual management basins (Table 4.6-8).  9 
This compares to a forest-wide average of 85 percent and range of 71 to 94 10 
percent within management basins predicted for Alternative 1.  These differences 11 
between Alternative 1 and Alternative 2 with respect to forest fragmentation 12 
would be negligible.  The potential effects of forest fragmentation on marbled 13 
murrelet nesting would also be reduced under Alternative 2 by the incorporation 14 
of forested buffers into T&E core areas.  Occupied habitat in RMAs would not be 15 
buffered, however, and marbled murrelets nesting there might experience 16 
increased predation.  Most suitable nesting habitat in the study area would be 17 
more than 164 feet from a forest edge, so forest fragmentation under Alternative 18 
2 would not likely have a measurable effect on the ability of the study area to 19 
support successful nesting by the regional population of marbled murrelets.   20 

Alternative 3 - Increased Stream Buffers and Intensive 21 
Forestry 22 

Effects on Mapped Habitat  23 

An estimated 5,770 acres of mapped marbled murrelet habitat would be 24 
harvested under Alternative 3 over the next 50 years (Table 4.6-3).  This would 25 
be roughly 2.5 times the amount harvested under Alternative 1.  The area of 26 
mapped habitat in formal protection would also be higher under Alternative 3, 27 
however.  Conservation areas would protect 10,652 acres of mapped habitat from 28 
regeneration harvest under Alternative 3.  This would be about 47 percent more 29 
than under Alternative 1.  With more habitat in conservation areas and more 30 
intensive harvest outside conservation areas, only 258 acres of mapped habitat 31 
would likely remain outside conservation areas at the end of 50 years under 32 
Alternative 3. 33 

Effects on Occupied Habitat 34 

Alternative 3 would protect 99 percent (3,372 acres) of the known occupied 35 
marbled murrelet habitat in the study area.  Associated buffers would include 36 
another 6,956 acres.  All but five of the 85 known occupied sites would be 37 
protected within upland conservation areas (MMMA, SUV, or T&E core areas).  38 
Three additional sites would be protected within RMAs.  The remaining two 39 
known occupied sites and the two possibly occupied sites would be available for 40 
harvest at any time during the next 50 years.  One of the two known occupied 41 
sites contains 2 acres of occupied habitat and 20.5 acres of buffer.  The other 42 
occupied site is 33 acres total, but has not been evaluated in detail to distinguish 43 
occupied habitat from buffer.  The two possibly occupied sites contain 94 acres 44 
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of habitat.  Overall, Alternative 3 would allow harvest of 2 or more acres of 1 
known occupied marbled murrelet habitat at two sites that would be protected 2 
under Alternative 1.  If the possibly occupied sites (approximately 94 acres) were 3 
found to be occupied, they would also be protected under Alternative 1 but not 4 
under Alternative 3. 5 

Mapped habitat that is not already known to be occupied by marbled murrelets 6 
could be harvested under Alternative 3 without prior surveys, creating the 7 
potential for harvest of additional occupied habitat.  Of the 5,770 acres of 8 
mapped habitat that would be available for harvest under Alternative 3, all but 9 
the 2 or more acres of known occupied habitat described above are unsurveyed.  10 
An undetermined amount of this unsurveyed mapped habitat could be occupied 11 
by nesting marbled murrelets.  Given the structural similarities between occupied 12 
habitat and mapped habitat documented by ODF, it is assumed much of the 13 
unsurveyed mapped habitat available for harvest under Alternative 3 could be 14 
occupied.   15 

New habitat that develops over the next 50 years could also be harvested without 16 
surveys under Alternative 3, but the amount of new habitat available for harvest 17 
in timber production areas would be low because these lands would be managed 18 
on regeneration harvest rotations of 40 to 50 years to compensate for the large 19 
area of RMA and upland conservation area.  Habitat conditions conducive to 20 
marbled murrelet nesting are highly unlikely in forest less than 50 years old.  21 
Consequently, the potential for harvest of newly developed occupied habitat 22 
would be very low under Alternative 3.    23 

Effects on Potentially Suitable Habitat 24 

The amount of potentially suitable marbled murrelet nesting habitat in the study 25 
area would increase from 25,775 to 26,193 acres (2 percent increase) over the 26 
next 50 years under Alternative 3 (Table 4.6-4).  The majority (77 percent) of this 27 
habitat at Year 50 would be of the type with at least four trees per acre that are 38 28 
inches dbh or larger, giving it a higher likelihood of containing suitable nest 29 
platforms for marbled murrelets.  The total amount of potentially suitable habitat 30 
would fluctuate very little over the 50 years (Figure 4.6-18), while the portion 31 
that is of higher quality would increase in most decades.  Alternative 3 would 32 
result in 23 percent fewer total acres of potentially suitable habitat and 26 percent 33 
fewer acres of the higher-quality portion than Alternative 1 by Year 50. 34 

Net increases in total potentially suitable habitat under Alternative 3 would occur 35 
in only 5 of the 15 management basins, but the amount of the type with at least 36 
four trees per acre that are 38 inches dbh or larger would increase substantially in 37 
14 of the 15 management basins.  The only decrease in this type of potential 38 
habitat would be in Basin 5, which would show a decline of 11 percent over the 39 
50 years.   40 

The expected distribution of potentially suitable habitat within the various 41 
management zones (i.e., conservation areas and production lands) at Year 50 is 42 
summarized in Table 4.6-5.  Only 1,955 acres of the potentially suitable habitat 43 
(7 percent of the total) would be in production lands under Alternative 3, 44 
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compared to 47 percent under Alternative 1.  Conversely, the amount of habitat 1 
in stream buffers would be 8,850 acres under Alternative 3 but only 2,516 acres 2 
under Alternative 1.  The amount of potentially suitable marbled murrelet habitat 3 
in upland conservation areas would be similar for the two alternatives.   4 

The habitat projections in Table 4.6-4 represent the net result of forest growth 5 
and timber harvest.  Over the 50-year period, ODF estimates it would harvest 6 
13,046 acres of potentially suitable marbled murrelet habitat in the study area, of 7 
which 6,814 acres would be of the higher quality type (Table 4.6-6).  Comparable 8 
values for Alternative 1 would be 5,848 acres total and 3,820 acres of higher 9 
quality.  Under both alternatives, the harvest would consist of current potentially 10 
suitable habitat as well as new habitat that would develop over time.  Under 11 
Alternative 3, however, more of the harvest would involve current potentially 12 
suitable habitat because little new habitat would develop under the short harvest 13 
rotations needed to compensate for greater overall conservation area.  Harvest 14 
under Alternative 3 could occur without prior surveys for marbled murrelets, and 15 
could lead to the harvest of occupied habitat as described above.  Harvest of 16 
occupied habitat would not occur under Alternative 1, however, unless nesting 17 
marbled murrelets were not detected during pre-harvest surveys. 18 

Effects on Individual Marbled Murrelets 19 

Mortality of marbled murrelets could occur during the felling of active nest trees 20 
under Alternative 3, because there would be no seasonal restrictions on the 21 
harvest of mapped habitat or potentially suitable habitat outside upland 22 
conservation areas.  A total of 10,652 acres of mapped habitat would be protected 23 
from timber harvest under Alternative 3, but an estimated 5,770 acres of mapped 24 
habitat, including at least 2 acres of known occupied habitat, could be harvested 25 
without seasonal restrictions (Table 4.6-3).  Unmapped habitat that develops in 26 
the future could also be harvested without seasonal restrictions.  It is likely that at 27 
least some of this habitat would be occupied at the time it is harvested, and active 28 
nests would be destroyed.  The potential for injury or death of nestling marbled 29 
murrelets during tree felling would be considerably higher under Alternative 3 30 
than under Alternative 1. 31 

The potential for impacts from other forest management activities would also be 32 
greater under Alternative 3 than Alternative 1, because Alternative 3 would have 33 
no restrictions on the timing or location of timber harvest, use of aircraft, or use 34 
of explosives near occupied or mapped habitat.  Marbled murrelets are relatively 35 
insensitive to the presence of humans and machines (Golightly et al. 2002, Long 36 
and Ralph 1998), but some of the allowed activities would likely be disruptive if 37 
conducted for prolonged periods directly adjacent to active nests.  Aircraft use 38 
would be infrequent near marbled murrelet nesting habitat, but timber felling and 39 
the use of machinery directly adjacent to active nests could potentially disrupt 40 
adults caring for and feeding young, or could increase the presence of predators 41 
(crows and ravens), ultimately leading to the mortality of nestlings.   42 

As with the Alternative 1, the harvest of occupied and other mapped habitat 43 
under Alternative 3 would reduce the overall availability of nest sites in the study 44 
area.  This reduction in habitat could affect the overall size of the marbled 45 
murrelet population, but the resulting potential for injury or death of individual 46 
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marbled murrelets would be low.  Some adults might fail to breed if they could 1 
not find suitable nest sites in the spring, but those adults would be at no greater 2 
risk of injury or death if they did not breed.  Other adults might be inclined to 3 
select nest sites more prone to predation or exposure to the weather if the total 4 
amount of habitat was reduced, thereby increasing the potential for nestling 5 
mortality.  Alternative 3 would involve the harvest of at least 2 acres of known 6 
occupied habitat and 5,770 acres of additional mapped habitat (Table 4.6-3) 7 
without surveys for nesting marbled murrelets, so the potential for impacts 8 
associated with displacement of nesting marbled murrelets would be greater than 9 
under Alternative 1. 10 

Increased predation of marbled murrelet nests could result from management 11 
activities that increase edge effects under Alternative 3.  An estimated 33.8 12 
percent of the potentially suitable marbled murrelet habitat in the study area in 13 
Year 50 would be in RMAs, compared to 7.4 percent in RMAs under Alternative 14 
1 (Table 4.6-5).  The Alternative 3 riparian buffers would be wider than those 15 
under Alternative 1, but they would still be largely edge as defined by research 16 
on marbled murrelet nesting (Nelson and Hamer 1995a, Manley and Nelson 17 
1999).  If edge habitat creates an elevated risk of nest predation for marbled 18 
murrelets, the risk would be considerably higher under Alternative 3 than under 19 
Alternative 1. 20 

Effects on the Regional Population 21 

Loss of Nesting Habitat.  Alternative 3 would result in a very slight decrease in 22 
the amount of marbled murrelet nesting habitat in the short term, and potentially 23 
a larger decrease in the long term.  In the short term, at least 2 acres (less than 1 24 
percent) of the known occupied habitat would be harvested.  Over the long term, 25 
another 5,770 acres of mapped habitat would be harvested without prior surveys 26 
(Table 4.6-3), and some of this would be occupied nesting habitat.  By the end of 27 
50 years, the total area of potentially suitable habitat in the study area would 28 
increase to only 26,193 (net increase of 419 acres), but the high-quality portion 29 
of the potentially suitable habitat would increase from 9,632 acres to 20,060 30 
acres, reflecting an overall improvement in the quality of marbled murrelet 31 
habitat in the study area (Table 4.6-4).   32 

Mapped habitat and potentially suitable habitat are imprecise measures of nesting 33 
habitat, so it is not possible to make direct comparisons between the acres of 34 
occupied and mapped habitat that would be harvested and the acres of new 35 
potentially suitable habitat that would develop over time.  Nevertheless, it is 36 
possible that growth of potentially suitable habitat would offset harvest of 37 
occupied and mapped habitat because the overall quality of the potentially 38 
suitable habitat would increase substantially over the 50 years.  There would be 39 
no requirement for ODF to demonstrate the suitability of the new habitat prior to 40 
the harvest of mapped habitat.  Given the relative uncertainty in this analysis, it is 41 
possible the study area could experience a minor overall decrease in the 42 
availability of marbled murrelet nesting habitat over the next 50 years under 43 
Alternative 3.  This decrease would not be expected to have a measurable impact 44 
on the overall availability of habitat along the Oregon Coast.  By comparison, 45 
Alternative 1 would have a positive effect on the availability of nesting habitat in 46 
the region. 47 
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Poor Reproductive Success.  Alternative 3 would result in a forest-wide average 1 
of 86 percent intermediate structure or advanced structure forest by Year 50, and 2 
a range of 77 to 92 percent within individual management basins (Table 4.6-8).  3 
This compares to a forest-wide average of 85 percent and range of 71 to 94 4 
percent within management basins predicted for Alternative 1.  These minor 5 
improvements compared to Alternative 1 would be negligible.  The potential 6 
effects of forest fragmentation on marbled murrelet nesting would also be 7 
reduced under Alternative 3 by the incorporation of forested buffers into MMMA 8 
and T&E core areas.  Most suitable nesting habitat in the study area would be 9 
more than 164 feet from a forest edge, so forest fragmentation under Alternative 10 
3 would not likely have a measurable effect on the ability of the study area to 11 
support successful nesting by the regional population of marbled murrelets. 12 

4.6.2.3 Bald Eagle  13 

Bald eagles are year-round residents of the study area and vicinity.  They are 14 
most often found near aquatic foraging sites such as large lakes, rivers, estuaries 15 
and the coast where they feed primarily on fish and waterfowl.  In the Pacific 16 
Northwest, bald eagles usually nest within uneven-aged conifer forest stands near 17 
water bodies that contain prominent old-growth trees.  Two bald eagle nesting 18 
territories were documented in the study area in 2005 and 10 additional nesting 19 
territories were located within 5 miles of the study area.  Refer to Section 3.6.2.3, 20 
Affected Environment - Bald Eagle, for more detail on the life history and habitat 21 
requirements of this species.   22 

For the purposes of this EIS, suitable bald eagle habitat is considered to be 23 
advanced structure forest within 1 mile of large lakes and rivers that could 24 
support nesting bald eagles.  By definition, it is assumed advanced structure 25 
forest contains trees and/or snags large enough for bald eagle nesting and 26 
roosting.  Lakes and rivers in the study area capable of supporting a pair of bald 27 
eagles include the Umpqua River, West Fork Millicoma River downstream of its 28 
confluence with Elk Creek, Mill Creek, Loon Lake, and a portion of Lake Creek 29 
above Loon Lake.   30 

The forest management activities associated with each of the three alternatives 31 
have the potential to affect bald eagles by changing the availability of suitable 32 
habitat over time.  The implementation of these activities could also result in 33 
other effects on bald eagles (e.g., disturbance and displacement).  These potential 34 
effects are described below.  35 
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Alternative 1 - Current Management (No-Action)  1 

Habitat at the Landscape Level 2 
There are currently an estimated 10,856 acres of suitable bald eagle nesting 3 
habitat in the study area.  This total includes advanced structure forest present in 4 
reserve areas as well as that located within timber production lands adjacent to 5 
large lakes and rivers.  Under Alternative 1, suitable bald eagle habitat would be 6 
maintained and developed in reserve areas and through long timber harvest 7 
rotations in areas adjacent to large lakes and rivers.  There would be little change 8 
in the amount of suitable bald eagle habitat for the first 20 years (Figure 4.16-19).  9 
However, the area of suitable habitat would increase substantially over the 10 
subsequent 30 years.  By Year 50, approximately 13,409 acres of suitable bald 11 
eagle habitat would be present in the study area, an increase of 2,553 acres (24 12 
percent) over current conditions.  Suitable habitat in reserve areas would remain 13 
for the full 50 years unless affected by wind or other natural disturbance events.  14 
Suitable habitat within timber production lands could be subject to periodic 15 
removal through timber harvest if not occupied by bald eagles. 16 

Suitable bald eagle habitat is present within 11 individual management basins in 17 
the study area (Basins 1, 2, 3, 6, 7, 8, 9, 10, 11, 12, and 13), although the amount 18 
of habitat is very low in four of these (Basins 6, 7, 8 and 10).  Over the 50-year 19 
period, suitable bald eagle habitat would be expected to increase in six of these 20 
management basins (Basins 1, 2, 6, 7, 9, and 11), decline in three management 21 
basins (Basins 3, 12, and 13), and stay about the same in two management basins 22 
(Basins 8 and 10) (Figures 4.6-20 through 4.6-30).  The magnitude of most 23 
changes in the amount of suitable habitat would be comparatively small.  24 
However, substantial increases (hundreds of acres) in suitable bald eagle habitat 25 
would be expected in Basins 1, 2, 9, and 11.  Only Basin 12 would experience a 26 
substantial decline in the amount of suitable habitat over time. 27 

Under Alternative 1, aquatic foraging habitat for bald eagles would be 28 
maintained and enhanced through aquatic and riparian habitat conservation 29 
strategies that would increase fish abundance and productivity within the study 30 
area (Section 4.5.2.2, Fish Species Biological Effects).  The combination of 31 
increasing nest structure and fish abundance could allow for the establishment of 32 
new nesting territories in areas where bald eagle presence is now uncommon, and 33 
could result in increased nesting success at established territories.  34 





Figure 4.6-19
Forest-Wide Trends in Bald Eagle Habitat Over 50-Year Period
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Effects on Individual Bald Eagles 1 
Forest management activities covered under Alternative 1 (e.g., timber harvest 2 
and road construction) have the potential to remove or modify bald eagle habitat 3 
to the extent that occupancy or reproductive success would be adversely affected.  4 
In addition, noise associated with these activities could result in disturbance 5 
related effects, especially during the nesting season.  However, the potential for 6 
these types of impacts would be very low under Alternative 1 because known 7 
bald eagles in the study area would be managed in accordance with the Elliott 8 
State Forest Management Plan (Oregon Department of Forestry 1995), and in 9 
compliance with the Oregon Forest Practices Act (FPA), to avoid impacts.  10 
Specifically, key components of active nesting and roosting sites (e.g., nest trees 11 
and fledging trees), would be protected by forested buffers, and forest 12 
management activities that could disturb bald eagles would be restricted during 13 
the nesting season (January 1 through August 31) and critical roosting period 14 
(November 15 through March 31).  These protective measures would greatly 15 
reduce or potentially eliminate impacts to bald eagles from forest management 16 
activities.   17 

Effects on the Regional Population  18 
Alternative 1 would contribute to the conservation of the local bald eagle 19 
population by providing habitat capable of supporting multiple breeding pairs of 20 
bald eagles over the next 50 years.  By Year 50, approximately 13,409 acres of 21 
suitable bald eagle habitat would be present in the study area, an increase of 22 
2,553 acres (24 percent) over present levels.  Foraging habitat for bald eagles 23 
would be maintained or enhanced through aquatic and riparian conservation 24 
strategies under Alternative 1.  The combination of increasing nesting habitat and 25 
constant or increasing prey (fish) abundance (Section 4.5.2.2, Fish Species - 26 
Biological Effects) could allow for the establishment of new nesting territories in 27 
areas where bald eagle presence is now uncommon, and could result in increased 28 
nesting success at established territories. 29 
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Figure 4.6-23. Basin 6 Trends in Bald Eagle Habitat Over 50-Year Period
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Figure 4.6-22. Basin 3 Trends in Bald Eagle Habitat Over 50-Year Period
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Figure 4.6-21. Basin 2 Trends in Bald Eagle Habitat Over 50-Year Period
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Figure 4.6-20. Basin 1 Trends in Bald Eagle Habitat Over 50-Year Period
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Figures 4.6-20 through 4.6-23
Basins 1, 2, 3 and 6: Trends in Bald Eagle Habitat Over 50-Year Period
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Figure 4.6-27. Basin 10 Trends in Bald Eagle Habitat Over 50-Year Period
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Figure 4.6-26. Basin 9 Trends in Bald Eagle Habitat Over 50-Year Period
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Figure 4.6-25. Basin 8 Trends in Bald Eagle Habitat Over 50-Year Period
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Figure 4.6-24. Basin 7 Trends in Bald Eagle Habitat Over 50-Year Period
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Basins 7 through 10: Trends in Bald Eagle Habitat Over 50-Year Period
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Figure 4.6-30. Basin 13 Trends in Bald Eagle Habitat Over 50-Year Period
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Figure 4.6-29. Basin 12 Trends in Bald Eagle Habitat Over 50-Year Period
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Figure 4.6-28. Basin 11 Trends in Bald Eagle Habitat Over 50-Year Period
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Alternative 2 - Proposed Action 1 

Habitat at the Landscape Level 2 
The amount of suitable bald eagle habitat in the study area would increase at 3 
about the same rate under Alternative 2 as under Alternative 1 (Figure 4.6-19).  4 
By Year 50, approximately 13,601 acres of suitable bald eagle habitat would be 5 
present within the study area.  This would be about 192 acres (1.4 percent) more 6 
than that predicted to develop under Alternative 1.  Suitable habitat in 7 
conservation areas would persist unless disturbed by natural events like wind.  8 
Suitable habitat in timber production areas could be subject to periodic removal 9 
through timber harvest if not occupied by bald eagles.  The amount of suitable 10 
bald eagle habitat provided in timber production areas would be less than for 11 
Alternative 1 because of increased timber harvesting under Alternative 2.  The 12 
harvest of advanced structure forest over the next 50 years under Alternative 2 13 
(20,081 acres) would be roughly double that anticipated under Alternative 1 14 
(10,383 acres) (Oregon Department of Forestry 2006g).  This would likely have 15 
no effect on the distribution of bald eagle nesting territories in the study area, 16 
however, because increased harvest in production lands would be offset by an 17 
increased amount of suitable nesting habitat in RMAs.   18 

Within the 11 individual management basins providing bald eagle habitat, the 19 
amounts of suitable bald eagle habitat present over the 50-year period would 20 
exceed the levels expected under Alternative 1 in Basins 8, 9, 10, 12 and 13 21 
(Figures 4.6-20 through 4.6-30).  Less suitable bald eagle habitat would be 22 
present in Basins 2, 3 and 11 under Alternative 2, while suitable habitat in 23 
remaining management basins would be very similar between Alternatives 1 and 24 
2.  Only Basin 3 would experience a substantial decline in the amount of suitable 25 
bald eagle habitat over 50 years under Alternative 2, while substantial increases 26 
would occur in Basins 1 and 9. 27 

Under Alternative 2, the quality of aquatic foraging habitat for bald eagles could 28 
exceed that of Alternative 1, because fish abundance and productivity could 29 
increase at a quicker rate than under Alternative 1 (Section 4.5.2.2, Fish Species - 30 
Biological Effects).  This could lead to increases in bald eagle numbers and 31 
nesting success in the study area as compared to Alternative 1. 32 

Effects on Individual Bald Eagles 33 
The potential for impact to individual bald eagles would be minimized under 34 
Alternative 2 by the development of site management plans for all existing and 35 
newly established nesting territories and winter roost sites in the study area.  Site 36 
management plans would protect key components of bald eagle nesting territories 37 
(e.g., the establishment of forested buffers around nest and perch trees) and 38 
seasonally prohibit disturbing actions around active nests, perches, and roosts.  39 
Thus, similar to Alternative 1, implementation of the site management plans 40 
would greatly reduce or potentially eliminate impacts to bald eagles from forest 41 
management activities.   42 

Monitoring activities under Alternative 2 would involve measurements of habitat 43 
conditions to track stand structure and habitat suitability, and surveys for covered 44 
species (including bald eagles).  These activities could result in very minor 45 
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disturbance impacts to bald eagles.  The results of monitoring could be used to 1 
trigger adaptive management; however, the Elliott State Forest Habitat 2 
Conservation Plan (Oregon Department of Forestry 2008) does not provide 3 
specific options that would be pursued.  Instead, it outlines the potential need for 4 
changes to occur in the management practices associated with the forest 5 
management plan and the HCP, and the ability to make appropriate changes as 6 
needed.  It is assumed that adaptive management would be subject to review by 7 
the Services to ensure it did not decrease the overall effectiveness of the HCP or 8 
introduce impacts to covered species that have not already been addressed. 9 

Effects on the Regional Population 10 
Alternative 2 would contribute to the conservation of the local bald eagle 11 
population by providing habitat capable of supporting multiple breeding pairs of 12 
bald eagles over the next 50 years.  The overall contribution to the regional 13 
population would be similar to Alternative 1.  By Year 50, approximately 14 
13,601 acres of suitable bald eagle habitat would be present in the study area, an 15 
increase of 2,745 acres (25 percent) from present levels.  Aquatic foraging habitat 16 
for bald eagles would be maintained or enhanced through aquatic and riparian 17 
conservation strategies.  The combination of increasing nesting habitat and 18 
increased fish (prey) abundance (Section 4.5.2.2, Fish Species - Biological 19 
Effects) might allow for the establishment of new nesting territories in areas 20 
where bald eagle presence is now uncommon, and might result in increased 21 
nesting success at established territories. 22 

Alternative 3 - Increased Stream Buffers and Intensive 23 
Forestry 24 

Habitat at the Landscape Level 25 
Under Alternative 3, the amount of suitable bald eagle habitat in the study area 26 
would increase at a faster rate than would be realized under Alternative 1 (Figure 27 
4.6-19).  By Year 50, approximately 16,509 acres of suitable bald eagle habitat 28 
would be present within the study area.  This would be about 3,100 acres (23 29 
percent) more than expected to develop under Alternative 1.  This increase would 30 
be due to the expanded conservation areas proposed under Alternative 3, 31 
particularly the larger no-harvest RMAs.  By Year 50, little suitable bald eagle 32 
habitat would be available within timber production lands because the intensive 33 
timber management (harvest rotations of 40 to 50 years) would steadily convert 34 
advanced structure forest to younger forest types.  This would likely have little 35 
effect on the distribution of bald eagle nesting territories in the study area overall, 36 
however, because it would be offset by concurrent increases in the amount of 37 
suitable nesting habitat in RMAs.   38 

Within the 11 individual management basins with suitable bald eagle nesting 39 
habitat, the amounts of suitable habitat present over the 50-year period would 40 
exceed the levels expected under Alternative 1 in Basins 1, 8, 9, 10, 12 and 13 41 
(Figures 4.6-20 through 4.6-30).  Less suitable habitat would be present under 42 
Alternative 3 in Basins 2, 3, 6, 7 and 11.  Also under Alternative 3, three 43 
management basins (Basins 3, 6, and 7) would experience sustained declines in 44 
suitable bald eagle habitat over time.  Increases in suitable bald eagle habitat over 45 
time would be expected in Basins 1, 2, 8, 9, 10, 11 and 12. 46 
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Under Alternative 3, the quality of aquatic foraging habitat for bald eagles could 1 
exceed that of Alternative 1 because fish abundance and productivity would 2 
increase at a quicker rate than under Alternative 1 (Section 4.5.2.2, Fish Species - 3 
Biological Effects).  This could lead to an increase in bald eagle numbers and 4 
nesting success in the study area as compared to Alternative 1. 5 

Effects on Individual Bald Eagles 6 
The potential for harm to individual bald eagles would be very low under 7 
Alternative 3.  Similar to Alternative 1, bald eagles would be managed according 8 
to the FPA to avoid impacts under Alternative 3.  Key components of active 9 
nesting and roosting sites (e.g., nest trees and fledging trees) would be protected 10 
by forested buffers, and forest management activities that could disturb bald 11 
eagles would be seasonally restricted.  These actions would also be consistent 12 
with the National Bald Eagle Management Guidelines (U.S. Fish and Wildlife 13 
Service 2007), and would greatly reduce or potentially eliminate impacts to bald 14 
eagles from forest management activities. 15 

Effects on the Regional Population  16 
Alternative 3 would contribute to the conservation of the local bald eagle 17 
population by providing habitat capable of supporting multiple breeding pairs of 18 
bald eagles over the next 50 years.  The overall contribution to the regional 19 
population would be expected to exceed that under Alternative 1.  By Year 50, 20 
approximately 16,509 acres of suitable bald eagle habitat would be present in the 21 
study area, an increase of 5,653 acres (52 percent) from present levels and about 22 
3,100 acres (23 percent) more than would be expected to develop under 23 
Alternative 1.  Most of this suitable habitat would lie within protected RMAs.  24 
Aquatic foraging habitat for bald eagles would be maintained and enhanced 25 
through aquatic and riparian conservation strategies (Section 4.5.2.2, Fish -26 
Species Biological Effects).  The combination of increasing nesting habitat and 27 
fish abundance could allow for the establishment of new nesting territories in 28 
areas where bald eagle presence is now uncommon, and could result in increased 29 
nesting success at established territories. 30 

4.6.2.4 Northern Goshawk 31 

The northern goshawk is a forest-habitat generalist that may be migratory or 32 
resident, depending upon locale.  Goshawks nest and forage in a variety of 33 
coniferous and deciduous forest habitat, generally those that include large 34 
patches of late-successional forest structure, large trees, and considerable canopy 35 
closure.  They prey upon a wide variety of small to medium-sized birds and 36 
mammals found in these forest types.  The presence of goshawks in the study 37 
area is uncertain because the species is regionally rare in the forests of the 38 
Oregon Coast Range.  Refer to Section 3.6.2.4, Affected Environment - Northern 39 
Goshawk, for more detail on the life history and habitat requirements of this 40 
species. 41 

Although northern goshawks may use a variety of closed canopy stands to meet 42 
their habitat needs, for the purposes of this EIS, suitable goshawk habitat is 43 
considered to be advanced structure forest.  Forest meeting the definition of 44 
advanced structure is comparable to habitat in which northern goshawks and their 45 
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prey have been found elsewhere in western North America.  The forest 1 
management activities associated with each of the three alternatives have the 2 
potential to affect northern goshawks by changing the availability of suitable 3 
habitat over time.  The implementation of these activities may also result in other 4 
direct and indirect effects on goshawks (e.g., disturbance and displacement).  5 
These potential effects are described below.  Because northern goshawks are 6 
regionally rare and their presence in the study area has not been established 7 
through survey, the likelihood and exact timing of impacts is difficult to predict 8 
under all alternatives. 9 

Alternative 1 - Current Management (No-Action) 10 

Habitat at the Landscape Level 11 
Under Alternative 1, suitable northern goshawk habitat (advanced structure 12 
forest) would be maintained and developed in reserve areas and through long 13 
timber harvest rotations (greater than 160 years) on timber production lands in 14 
select management basins.  An estimated 40,043 acres of suitable goshawk 15 
habitat are currently present in the study area, of which about 32 percent lies in 16 
upland reserve areas (HCA and MMMA).  After a slight decrease in the first 5 17 
years, suitable habitat would steadily increase over the subsequent 45 years 18 
(Figure 4.6-31).  By Year 50, 50,278 acres of suitable goshawk habitat would be 19 
present in the study area, an increase of 10,235 acres (26 percent) over current 20 
conditions.  About 41 percent of the suitable habitat would be contained in 21 
upland reserve areas. 22 

Within individual management basins, the predicted amounts of suitable 23 
goshawk habitat would fluctuate over time, but would generally increase over the 24 
50-year period (Figures 4.6-32 to 4.6-46).  Only three management basins 25 
(Basins 10B, 12, and 13) would experience sustained declines in suitable habitat, 26 
and these declines would be comparatively minor.  Substantial (more than 50 27 
percent) increases in suitable goshawk habitat would occur in Basins 1, 3, 4, and 28 
10C under Alternative 1. 29 

Advanced structure forest within protected HCA and SUV areas would represent 30 
potential long-term nesting habitat for goshawks (i.e., large blocks of interior 31 
forest).  Under Alternative 1, advanced structure forest in these areas would 32 
increase from the current level of approximately 12,701 acres (about 13.6 percent 33 
of the study area) to about 20,409 acres (21.9 percent of the study area) by Year 34 
50.  Blocks of protected HCA and SUV areas lie within each individual 35 
management basin and would provide nesting opportunities for goshawks 36 
throughout the study area.  The mix of advanced structure forest in conservation 37 
areas and combined blocks of advanced structure forest on lands managed under 38 
long harvest rotations (greater than 160 years) would provide abundant suitable 39 
habitat capable of supporting northern goshawks in the study area. 40 

Effects on Individual Northern Goshawks 41 
Periodic timber harvest under Alternative 1 could remove potentially suitable 42 
habitat and affect goshawk occupancy of the study area.  Harvest could disrupt 43 
goshawk behavior if harvested or adjacent stands were occupied, and could result 44 
in mortality if occupied stands were removed during the nesting season (February 45 
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15 through September 15).  Adults attending nests are highly mobile, and would 1 
be able to avoid direct injury or death in most cases.  In contrast, eggs would be 2 
destroyed and young would have a high likelihood of being killed if a nest tree 3 
were felled during the nesting season.  An estimated 28,030 acres of clearcut 4 
harvest and 38,365 acres of commercial thinning would occur in the study area 5 
over the 50-year period under Alternative 1 (Table 4.1-1), although no goshawks 6 
are currently known to nest in the study area.  The potential for direct impacts 7 
would therefore be quite low.  8 

Effects on the Regional Population  9 
The presence of northern goshawks in the study area is uncertain and they are not 10 
believed to be common in the study area.  The species is regionally rare in the 11 
forests of the Oregon Coast Range and their presence in the study area has not 12 
been established through survey.  Based on an analysis of habitat availability, 13 
Alternative 1 would provide approximately 50,278 acres of suitable goshawk 14 
habitat in the study area by Year 50, an increase of 10,235 acres (26 percent) 15 
over current conditions.  About 41 percent of the suitable habitat would be 16 
contained in upland reserve areas.  This mix of advanced structure forest in 17 
reserve areas, combined with large blocks of advanced structure forest on timber 18 
production lands managed under long timber harvest rotations (over 160 years), 19 
should provide suitable habitat capable of providing support to a regional 20 
northern goshawk population, should the species attempt to nest in the study area. 21 





Figure 4.6-31
Forest-Wide Trends in Northern Goshawk Habitat Over 50-Year Period
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     Figures 4.6-32 through 4.6-35
Basins 1 through 4: Trends in Northern Goshawk Habitat Over 50-Year Period
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Figure 4.6-32. Basin 1 Trends in Northern Goshawk Habitat Over 50-Year Period
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Figure 4.6-33. Basin 2 Trends in Northern Goshawk Habitat Over 50-Year Period
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Figure 4.6-34. Basin 3 Trends in Northern Goshawk Habitat Over 50-Year Period
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Figure 4.6-35. Basin 4 Trends in Northern Goshawk Habitat Over 50-Year Period
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Figure 4.6-36. Basin 5 Trends in Northern Goshawk Habitat Over 50-Year Period
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     Figures 4.6-36 through 4.6-39
Basins 5 through 8: Trends in Northern Goshawk Habitat Over 50-Year Period
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Figure 4.6-37. Basin 6 Trends in Northern Goshawk Habitat Over 50-Year Period
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Figure 4.1-38. Basin 7 Trends in Northern Goshawk Habitat Over 50-Year Period
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Figure 4.6-39. Basin 8 Trends in Northern Goshawk Habitat Over 50-Year Period

0

1,000

2,000

3,000

4,000

5,000

6,000

0 5 10 15 20 25 30 35 40 45 50

Analysis Period (Years)

A
cr

es
 o

f H
ab

ita
t

Alternative 1

Alternative 2

Alternative 3





     Figures 4.6-40 through 4.6-43
Basins 9 through 10-C: Trends in Northern Goshawk Habitat Over 50-Year Period
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Figure 4.6-40. Basin 9 Trends in Northern Goshawk Habitat Over 50-Year Period
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Figure 4.6-41. Sub-Basin 10-A Trends in Northern Goshawk Habitat Over 50-Year Period
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Figure 4.6-42. Sub-Basin 10-B Trends in Northern Goshawk Habitat Over 50-Year Period
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Figure 4.6-43. Sub-Basin 10-C Trends in Northern Goshawk Habitat Over 50-Year Period

0

200

400

600

800

1,000

1,200

1,400

0 5 10 15 20 25 30 35 40 45 50

Analysis Period (Years)

A
cr

es
 o

f H
ab

ita
t

Alternative 1

Alternative 2

Alternative 3





Figure 4.6-45. Basin 12 Trends in Northern Goshawk Habitat  Over 50-Year Period
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     Figures 4.6-44 through 4.6-46
Basins 11 through 13: Trends in Northern Goshawk Habitat Over 50-Year Period
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Figure 4.6-44. Basin 11 Trends in Northern Goshawk Habitat Over 50-Year Period
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Figure 4.6-46. Basin 13 Trends in Northern Goshawk Habitat Over 50-Year Period
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Alternative 2 - Proposed Action 1 

Habitat at the Landscape Level 2 
Alternative 2 would result in slightly less total goshawk habitat in the study area 3 
than would be realized under Alternative 1 (Figure 4.6-31).  By Year 50, an 4 
estimated 45,775 acres of suitable goshawk habitat would be present in the study 5 
area.  This would be about 4,503 acres (9 percent) less than that predicted to 6 
develop under Alternative 1.  About 31 percent of the suitable habitat available in 7 
Year 50 would be contained in upland conservation areas.   8 

Within individual management basins, the amounts of suitable goshawk habitat 9 
present over the 50-year period under Alternative 2 would exceed levels expected 10 
under Alternative 1 in Basins 10A, 10B, 10C, 12 and 13 (Figures 4.6-32 through 11 
4.6-46).  Less suitable habitat would be present in Basins 2, 3, 5, 6, and 11, while 12 
suitable goshawk habitat in the remaining five management basins would be very 13 
similar between Alternatives 1 and 2.  Under Alternative 2, only two 14 
management basins (Basins 2 and 3) would experience sustained declines in 15 
suitable goshawk habitat.  Substantial (more than 50 percent) increases in 16 
suitable goshawk habitat would be expected in Basins 1, 4, 10A, and 10C. 17 

Advanced structure forest in conservation areas, along with large blocks of 18 
advanced structure forest in timber production lands to meet landscape-level 19 
targets prescribed in HCP Conservation Measures 5.4 and 5.6 of the Elliott State 20 
Forest Habitat Conservation Plan (Oregon Department of Forestry 2008), would 21 
provide suitable habitat for northern goshawks across the study area.  Advanced 22 
structure forest within conservation areas (T&E core areas and SUV areas), 23 
representing potential long-term nesting habitat (large blocks of interior forest), 24 
would increase at a slower rate compared to Alternative 1, reaching about 14,208 25 
acres (15.2 percent of the study area) in Year 50.  This is about 6,201 acres (30 26 
percent) less than would develop under Alternative 1.  Protected blocks would be 27 
distributed within each individual management basin.  The requirement for 500 28 
acres of advanced structure forest in proximity to at least one T&E core area in 29 
each basin (Conservation Measure 5.6) would provide additional assurance that 30 
larger patches of advanced structure forest required for nesting by goshawks 31 
would be present in the study area.  Although providing slightly less goshawk 32 
habitat than Alternative 1, Alternative 2 would still provide abundant suitable 33 
habitat distributed throughout the study area capable of supporting northern 34 
goshawks, should the species attempt to nest there. 35 

Effects on Individual Northern Goshawks 36 
Compared to Alternative 1, the potential for impacts to northern goshawks from 37 
timber harvest would be greater under Alternative 2 because of the increased 38 
harvest of forest.  An estimated 33,500 acres of clearcut harvest and 56,620 acres 39 
of commercial thinning would occur in the study area over the next 50-years 40 
(Table 4.1-1).  This level of harvest would represent a 20 percent increase in 41 
clearcutting and 48 percent increase in thinning compared to Alternative 1.  42 
However, monitoring for goshawk presence and development of up to four site 43 
management plans (two outside of conservation areas) if nesting territories were 44 
discovered would help protect the integrity of the nesting territories and 45 
minimize behavioral disruptions of nesting goshawks.  Site plans for nesting 46 
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territories would focus on retaining nest trees; providing forested buffers around 1 
nest trees; maintaining territory integrity through establishment of buffers; and 2 
managing stands to maintain and develop additional nesting habitat over time.  In 3 
addition, no harvest would be conducted around any known active nest tree 4 
during the breeding season (February 15 through September 15), regardless of 5 
location.  These actions would greatly reduce or potentially eliminate impacts to 6 
northern goshawks from forest management activities.  Some goshawk nests 7 
could go undetected and be impacted by timber harvest operations, but the 8 
potential for this would be low.  Nesting goshawks are aggressively territorial, 9 
making them highly visible to humans on the ground.  This behavior, combined 10 
with the scheduled monitoring for goshawks, would minimize the number of 11 
unknown nests in the study area. 12 

Monitoring activities under Alternative 2 would involve measurements of habitat 13 
conditions to track stand structure and habitat suitability, and surveys for covered 14 
species including northern goshawks.  These types of activities would not be 15 
expected to result in negative impacts to goshawks.  The results of monitoring 16 
could be used to trigger adaptive management; however, the Elliott State Forest 17 
Habitat Conservation Plan (Oregon Department of Forestry 2008) does not 18 
provide specific options that would be pursued.  Instead, it outlines the potential 19 
need for changes to occur in the management practices associated with the forest 20 
management plan and the HCP, and the ability to make appropriate changes as 21 
needed.  It is assumed that adaptive management would be subject to review by 22 
the Services to ensure it did not decrease the overall effectiveness of the HCP or 23 
introduce impacts to covered species that have not already been addressed. 24 

Effects on the Regional Population  25 
As previously noted, the presence of northern goshawks in the study area is 26 
uncertain and they are not believed to be common in the study area.  Based on an 27 
analysis of habitat availability, Alternative 2 would provide approximately 28 
45,775 acres of suitable goshawk habitat in the study area by Year 50, an 29 
increase of 5,732 acres (14 percent) over present levels, but 4,503 acres (9 30 
percent) less than that predicted to develop under Alternative 1.  An estimated 31 31 
percent of the suitable habitat available in Year 50 would be contained in upland 32 
conservation areas.  This mix of advanced structure forest in conservation areas 33 
and timber production lands would provide suitable habitat capable of supporting 34 
northern goshawks, should the species attempt to nest in the study area.  Potential 35 
support of a regional population would be only slightly less than under 36 
Alternative 1. 37 

Alternative 3 - Increased Stream Buffers and Intensive 38 
Forestry 39 

Habitat at the Landscape Level 40 
The total area of suitable goshawk habitat in the study area under Alternative 3 41 
would be slightly less than under Alternative 1 (Figure 4.6-31).  By Year 50, an 42 
estimated 48,470 acres of suitable goshawk habitat would be present in the study 43 
area.  This would be 1,808 acres (3.6 percent) less than the estimate for 44 
Alternative 1.  About 41 percent (19,563 acres) of the suitable goshawk habitat 45 
present under Alternative 3 at Year 50 would be within upland conservation 46 
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areas, similar to Alternative 1.  By Year 50, little suitable goshawk habitat would 1 
be available within timber production lands because intensive timber 2 
management (harvest rotations of 40 to 50 years) would steadily convert 3 
advanced structure to younger forest. 4 

Within individual management basins, the amounts of suitable goshawk habitat 5 
present over the 50-year period would exceed the levels that would be expected 6 
under Alternative 1 in Basins 1, 9, 10A, 10B, 10C, 12 and 13 (Figures 4.6-32 7 
through 4.6-46).  Less suitable habitat would be present under Alternative 3 in 8 
Basins 2, 3, 4, 5, 6, 7 and 11, while suitable goshawk habitat in Basin 8 would be 9 
very similar between Alternatives 1 and 3.  Under Alternative 3, five 10 
management basins (Basins 2, 3, 5, 6, and 7) would experience sustained declines 11 
in suitable goshawk habitat.  Substantial (more than 50 percent) increases in 12 
suitable goshawk habitat would be expected in Basins 1, 9, 10A, 10B, 10C and 13 
12. 14 

Advanced structure forest within upland conservation areas would provide 15 
potential long-term nesting habitat (large blocks of interior forest) for goshawks 16 
under Alternative 3.  Suitable goshawk habitat within these areas would reach 17 
about 19,697 acres (21.1 percent of the study area) in Year 50.  This is about 790 18 
acres (3.9 percent) less than that predicted to develop under Alternative 1.  19 
Upland conservation areas would be distributed within each of the individual 20 
management basins and would provide potential nesting opportunities for 21 
goshawks throughout the study area.  Under Alternative 3, the mix of advanced 22 
structure forest found within conservation areas would provide abundant suitable 23 
habitat distributed throughout the study area capable of supporting northern 24 
goshawks, should the species attempt to nest there. 25 

Effects on Individual Northern Goshawks 26 
Under Alternative 3, the potential for impacts to northern goshawks from timber 27 
harvest would be slightly less than for Alternative 1.  An estimated 30,920 acres 28 
of clearcut harvest and 30,970 acres of commercial thinning would occur in the 29 
study area over the 50-year period (Table 4.1-1).  This would be a 10 percent 30 
increase in clearcut harvest and a 19 percent decrease in thinning relative to 31 
Alternative 1.  Harvest could disrupt goshawk behavior if harvested or adjacent 32 
stands were occupied, and could result in mortality if occupied stands were 33 
removed during the nesting season (February 15 through September 15).  Adults 34 
attending nests are highly mobile, and would be able to avoid direct injury or 35 
death in most cases.  In contrast, eggs could be destroyed and young would have 36 
a high likelihood of being killed if a nest tree were felled during the nesting 37 
season.  The overall potential for direct impacts would still be quite low, 38 
however, because no goshawks are currently known to nest in the study area.     39 

Effects on the Regional Population  40 
As previously noted, the presence of northern goshawks in the study area is 41 
uncertain and they are not believed to be common in the study area.  Alternative 42 
3 would, however, provide an estimated 48,470 acres of suitable goshawk habitat 43 
in the study area by Year 50, an increase of 8,427 acres (21 percent) over present 44 
levels and 1,808 acres (3.6 percent) less than would develop under Alternative 1.  45 
About 41 percent (19,697acres) of the suitable goshawk habitat present at Year 46 
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50 would be in large blocks in upland conservation areas, where it would be 1 
capable of supporting northern goshawks should the species attempt to nest in the 2 
study area.  The overall potential to support a regional population would be 3 
similar to Alternative 1. 4 

4.6.2.5 Olive-Sided Flycatcher 5 

The olive-sided flycatcher is a migratory songbird that winters in South America 6 
and breeds in Canada and the western United States.  It nests in trees and hunts 7 
for flying insects by perching along the edges of forest openings.  It particularly 8 
prefers forest burns where snags and scattered live trees remain; riparian areas 9 
where standing dead trees are present, edge areas; and open or semi-open forest 10 
stands.  The species is more abundant in landscapes containing highly 11 
fragmented late-seral forest with high-contrast edges than in less fragmented 12 
landscapes.  Tall, prominent trees and snags that serve as foraging and singing 13 
posts are common features in nesting habitat.  Olive-sided flycatchers are widely 14 
distributed throughout the study area.  Refer to Section 3.6.2.5, Olive-sided 15 
Flycatcher, for more detail on the life history and habitat requirements of this 16 
species. 17 

For the purposes of this EIS, early structure forest is used as an indicator of 18 
suitable olive-sided flycatcher breeding habitat (forest edge habitat).  This is 19 
based on the assumption that clearcutting is the principal mechanism by which 20 
forest edge habitat is created in managed forests of the Oregon Coast Range, and 21 
early structure forest represents the period of time (10 to 15 years) after 22 
clearcutting when suitable edge conditions exist.  The acreage of early structure 23 
forest is therefore used as a surrogate for forest-clearcut edge habitat, because the 24 
latter cannot be predicted without a spatially-explicit forest growth and harvest 25 
model.  The use of this surrogate is likely to overestimate the acreage of habitat, 26 
especially in areas with larger clearcuts such that this habitat figure should only 27 
be used to compare the alternatives. 28 

The forest management activities associated with each of the three alternatives 29 
have the potential to change the availability of suitable olive-sided flycatcher 30 
habitat over time by altering the rate of clearcutting.  Clearcutting and other 31 
covered activities can also result in direct and indirect impacts to olive-sided 32 
flycatchers (e.g., mortality and displacement).  However, in general, timber 33 
harvest would be beneficial to olive-sided flycatchers because it would create the 34 
fragmentation and early seral forest habitat preferred by this species.  These 35 
potential effects are described below.  Impacts to olive-sided flycatcher winter 36 
habitat in South and Central America, which may be responsible for recent 37 
declines in Oregon populations, are not addressed in this analysis because they 38 
are unrelated to management of the study area.   39 

Alternative 1 - Current Management (No-Action) 40 

Habitat at the Landscape Level 41 
Under Alternative 1, suitable olive-sided flycatcher breeding habitat (early 42 
structure forest with retained live trees and snags) would be provided through 43 
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periodic clearcut harvest with snag and/or live tree retention.  An estimated 6,999 1 
acres of suitable olive-sided flycatcher habitat are currently present in the study 2 
area.  The amount of this early structure forest would increase moderately over 3 
the 50-year period under Alternative 1 (Figure 4.6-47).  About 13,480 acres of 4 
suitable olive-sided flycatcher habitat would be present in the study area by Year 5 
50, an increase of 6,481 acres (93 percent) over current conditions.   6 

Within individual management basins, the predicted amounts of suitable olive-7 
sided flycatcher breeding habitat would fluctuate over time, but would generally 8 
increase by the end of the 50-year period (Figures 4.6-48 through 4.6-62).  9 
Substantial increases (more than 50 percent) in olive-sided flycatcher habitat 10 
would be expected at times in all but Basins 6 and 11.  However, in 6 11 
management basins (Basins 2, 3, 4, 5, 6, and 7), there would be periods of 20 to 12 
40 years when little to no suitable early structure forest would be present, 13 
limiting breeding opportunities for olive-sided flycatchers.  Only Basins 6 and 11 14 
would experience sustained declines in suitable olive-sided flycatcher habitat. 15 

Effects on Individual Olive-Sided Flycatchers 16 
Timber harvest (including thinning) could disrupt olive-sided flycatcher behavior 17 
and result in their mortality whenever occupied stands were modified or removed 18 
during the nesting season (June to August).  Adults attending nests are highly 19 
mobile, and would be able to avoid direct injury or death in most cases.  In 20 
contrast, eggs would be destroyed and young would have a high likelihood of 21 
being killed if a nest tree were felled during the nesting season.  These impacts 22 
would primarily occur when advanced structure forest adjacent to early structure 23 
forest or natural openings is harvested.  The occurrence of inadvertent destruction 24 
of olive-sided flycatcher nest sites would be low under Alternative 1 because 25 
most timber felling in the study area typically occurs prior to the June nesting 26 
season.  Live tree retention and snag management strategies in harvest areas 27 
would indirectly help offset these impacts by creating suitable breeding habitat 28 
within early structure forest. 29 

The use of power equipment, machinery, aircraft, and explosives in proximity to 30 
active olive-sided flycatcher nests could potentially disrupt nesting and lead to 31 
nest failure, although the sensitivity of flycatchers to these types of activities is 32 
unknown.  Power equipment and machinery could be used during timber 33 
harvesting and road construction near nesting habitat, which would occur 34 
frequently in the study area.  Helicopters would be used less frequently to apply 35 
herbicides and fertilizer to recent clearcuts and early structure forest stands, 36 
respectively.  Helicopters would rarely be used directly over nesting habitat 37 
(mature forest), although travel to and from areas being sprayed could result in 38 
brief over-flights of nests.  Blasting for road construction and rock quarrying 39 
would also occur in the study area, but not directly in occupied olive-sided 40 
flycatcher nesting habitat.  The potential for olive-sided flycatcher nest failure 41 
due to one of these activities would exist annually in those portions of the study 42 
area being managed for timber production.  However, the proportion of the study 43 
area affected by these activities in any one year would be small, so the resulting 44 
number of individual olive-sided flycatchers that could be impacted in any one 45 
year would also be small. 46 





Figure 4.6-47

Forest-Wide Trends in Olive-Sided Flycatcher and Western Bluebird Habitat Over 50-Year Period
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Figure 4.6-51. Basin 4 Trends in Olive-Sided Flycatcher and Western Bluebird Habitat
Over 50-Year Period
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Figure 4.6-50. Basin 3 Trends in Olive-Sided Flycatcher and Western Bluebird Habitat
Over 50-Year Period
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Figure 4.6-49. Basin 2 Trends in Olive-Sided Flycatcher and Western Bluebird Habitat
Over 50-Year Period

Alternative 1

Alternative 2

Alternative 3

0

200

400

600

800

1,000

1,200

0 5 10 15 20 25 30 35 40 45 50

Ac
re

s 
of

 H
ab

ita
t

Analysis Period (Years)

Figure 4.6-48. Basin 1 Trends in Olive-Sided Flycatcher and Western Bluebird Habitat
Over 50-Year Period
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Figures 4.6-48 through 4.6-51

Basins 1 through 4: Trends in Olive-Sided Flycatcher and Western Bluebird Habitat 

Over 50-Year Period
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Figure 4.6-52. Basin 5 Trends in Olive-Sided Flycatcher and Western Bluebird Habitat
Over 50-Year Period
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Figure 4.6-53. Basin 6 Trends in Olive-Sided Flycatcher and Western Bluebird Habitat 
Over 50-Year Period
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Figure 4.6-54. Basin 7 Trends in Olive-Sided Flycatcher and Western Bluebird Habitat
Over 50-Year Period

Alternative 1

Alternative 2

Alternative 3

0

200

400

600

800

1,000

1,200

1,400

1,600

1,800

0 5 10 15 20 25 30 35 40 45 50

Ac
re

s 
of

 H
ab

ita
t

Analysis Period (Years)

Figure 4.6-55. Basin 8 Trends in Olive-Sided Flycatcher and Western Bluebird Habitat
Over 50-Year Period
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Figures 4.6-52 through 4.6-55

Basins 5 through 8: Trends in Olive-Sided Flycatcher and Western Bluebird Habitat 

Over 50-Year Period
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Figure 4.6-56. Basin 9 Trends in Olive-Sided Flycatcher and Western Bluebird Habitat
Over 50-Year Period
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Figure 4.6-57. Sub-Basin 10-A Trends in Olive-Sided Flycatcher and Western Bluebird 
Habitat Over 50-Year Period
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Figure 4.6-58. Sub-Basin 10-B Trends in Olive-Sided Flycatcher and Western Bluebird 
Habitat Over 50-Year Period
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Figure 4.6-59. Sub-Basin 10-C Trends in Olive-Sided Flycatcher and Western Bluebird 
Habitat Over 50-Year Period
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Figure 4.6-60. Basin 11 Trends in Olive-Sided Flycatcher and Western Bluebird Habitat 
Over 50-Year Period
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Figure 4.6-61. Basin 12 Trends in Olive-Sided Flycatcher and Western Bluebird Habitat 
Over 50-Year Period
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Figure 4.6-62. Basin 13 Trends in Olive-Sided Flycatcher and Western Bluebird Habitat 
Over 50-Year Period
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Forest management activities in or near early structure forest could disrupt olive-1 
sided flycatcher nesting behavior and result in harm to adults and young if 2 
conducted during the nesting season (June to August).  Slash burning and 3 
herbicide spraying could temporarily disturb olive-sided flycatchers.  Neither 4 
activity would involve felling of nest trees, but the presence of helicopters during 5 
application could result in localized disturbance for up to a few hours.  This 6 
short-term disturbance would not likely lead to nest abandonment or harm to 7 
nestlings.  These activities would occur in proportion to the amount of clearcut 8 
harvesting in the study area. 9 

Effects on the Regional Population  10 
Alternative 1 would contribute to the conservation of the local olive-sided 11 
flycatcher population by providing habitat capable of supporting numerous 12 
breeding pairs over the next 50 years.  Suitable habitat would be created through 13 
periodic timber harvest on production lands, and subsequently lost as early 14 
structure forest developed into intermediate structure.  By Year 50, 15 
approximately 13,480 acres of suitable olive-sided flycatcher habitat would be 16 
present in the study area, an increase of 6,481 acres (93 percent) over current 17 
conditions.  The population might be very low in some management basins for 18 
extended time periods (20 to 40 years) when temporary cessation of timber 19 
harvest would leave little or no suitable early structure forest.  Overall, the 20 
increase of olive-sided flycatcher habitat in the study area under Alternative 1 21 
would help contribute to overall maintenance of the regional population.  22 
Periodic mortality of individual olive-sided flycatchers due to forest management 23 
activities in the study area would not have a measurable effect on the regional 24 
population. 25 

Alternative 2 - Proposed Action 26 

Habitat at the Landscape Level 27 
The total area of suitable olive-sided flycatcher breeding habitat in the study area 28 
would increase under Alternative 2 compared to Alternative 1, as a consequence 29 
of the increased harvest of timber.  An estimated 33,500 acres of clearcut harvest 30 
and 56,620 acres of commercial thinning would occur in the study area over the 31 
next 50 years (Table 4.1-1).  This rate of harvest would amount to an increase of 32 
20 percent in clearcutting and 48 percent in thinning relative to Alternative 1.  33 
Most of the increase in suitable habitat under Alternative 2 would occur within 34 
the first 25 years, and the amount of habitat would remain relatively constant for 35 
the following 25 years (Figure 4.6-47).  By Year 50, approximately 14,334 acres 36 
of suitable olive-sided flycatcher habitat would be present in the study area.  This 37 
would be about 854 acres (6 percent) more than predicted for Alternative 1 at 38 
Year 50.   39 
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The amounts of suitable olive-sided flycatcher breeding habitat present over the 1 
50-year period would exceed Alternative 1 levels in all individual management 2 
basins except Basins 8, 9, 10A, 10B and 10C (Figures 4.6-48 through 4.6-62).  3 
Unlike Alternative 1, there would be few extended time periods with little or no 4 
suitable early structure forest present, because of the increased rate of harvest 5 
under Alternative 2.  Only Basins 4 and 7 would experience brief periods (10 to 6 
15 years) with little or no suitable habitat present.  This would result in a more 7 
widely distributed population of olive-sided flycatchers across the study area, 8 
compared to Alternative 1.  Similar to Alternative 1, substantial increases (more 9 
than 50 percent) in olive-sided flycatcher habitat would be expected at times in 10 
all but Basins 10C and 12.  Only Basins 10C and 12 would experience sustained 11 
declines in suitable olive-sided flycatcher habitat. 12 

Effects on Individual Olive-Sided Flycatchers 13 
Timber harvest could disrupt olive-sided flycatcher behavior and result in their 14 
mortality whenever occupied stands were removed during the nesting season 15 
(June to August).  Adults attending nests are highly mobile, and would be able to 16 
avoid direct injury or death in most cases.  In contrast, eggs would be destroyed 17 
and young would have a high likelihood of being killed if a nest tree were felled 18 
during the nesting season.  These impacts would primarily occur when advanced 19 
structure forest near early structure forest edge is harvested.  Because the amount 20 
of timber harvest would increase under Alternative 2, impacts from timber 21 
harvest would be expected to be greater than Alternative 1.  Nevertheless, overall 22 
impacts to olive-sided flycatcher nests would be low because most timber felling 23 
in the study area would typically occur prior to the June nesting season (Oregon 24 
Department of Forestry 2008).  Selective timber harvesting within inner RMA 25 
zones to promote mature conifer forest could also impact olive-sided flycatchers 26 
if it occurred during the nesting season.  Live tree retention and snag 27 
management strategies in harvest areas would indirectly help offset these impacts 28 
by creating more suitable breeding habitat within early structure forest than 29 
would occur under Alternative 1. 30 

The use of power equipment, machinery, aircraft, and explosives in proximity to 31 
active olive-sided flycatcher nests could potentially disrupt nesting and lead to 32 
nest failure, although the sensitivity of flycatchers to these types of activities is 33 
unknown.  As with Alternative 1, the potential for olive-sided flycatcher nest 34 
failure due to one of these activities would exist annually in those portions of the 35 
study area being managed for timber production.  The general locations and 36 
methods of use would be similar to Alternative 1, but the overall rate at which 37 
these activities would occur could be higher under Alternative 2 due to the higher 38 
overall rate of timber harvest.  The resulting potential for impacts to olive-sided 39 
flycatchers would be higher under Alternative 2, but would still represent only a 40 
small portion of the study area population each year. 41 
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Forest management activities in or near early structure forest could disrupt olive-1 
sided flycatcher nesting behavior and result in harm to adults and young if 2 
conducted during the nesting season (June to August).  Slash burning and 3 
herbicide spraying could temporarily disturb olive-sided flycatchers.  Neither 4 
would involve felling of nest trees, but the presence of helicopters during 5 
application could result in localized disturbance for up to a few hours.  This 6 
short-term disturbance would not likely lead to nest abandonment or harm to 7 
nestlings.  These activities occur in proportion to the amount of clearcut 8 
harvesting in the study area, so the frequency of these activities, and the 9 
associated potential for impacts to nesting olive-sided flycatchers, would be 10 
greater under Alternative 2 than Alternative 1. 11 

Monitoring activities under Alternative 2 would involve measurements of habitat 12 
conditions to track stand structure and habitat suitability, and surveys for covered 13 
species including olive-sided flycatchers.  These types of activities would not be 14 
expected to result in negative impacts to olive-sided flycatchers.  The results of 15 
monitoring could be used to trigger adaptive management; however, the Elliott 16 
State Forest Habitat Conservation Plan (Oregon Department of Forestry 2008) 17 
does not provide specific options that would be pursued.  Instead, it outlines the 18 
potential need for change to occur in the management practices associated with 19 
the forest management plan and the HCP, and the ability to make appropriate 20 
changes as needed.  It is assumed that adaptive management would be subject to 21 
review by the Services to ensure it did not decrease the overall effectiveness of 22 
the HCP or introduce impacts to covered species that have not already been 23 
addressed. 24 

Effects on the Regional Population  25 
Alternative 2 would contribute to the conservation of the local olive-sided 26 
flycatcher population by providing habitat capable of supporting numerous 27 
breeding pairs over the next 50 years.  Suitable habitat would be created through 28 
periodic timber harvest on timber production lands, and subsequently lost as 29 
early structure forest developed into intermediate structure.  By Year 50, 30 
approximately 14,334 acres of suitable olive-sided flycatcher habitat would be 31 
present in the study area.  This would represent an increase of 7,355 acres 32 
(105 percent) from present levels and would be about 854 acres (6 percent) more 33 
than that predicted to develop under Alternative 1.  Based on habitat availability, 34 
the overall contribution of Alternative 2 to the regional population would be 35 
slightly more than Alternative 1.  In addition, the increased harvest on timber 36 
production lands would result in a more widely distributed population of olive-37 
sided flycatchers throughout the study area, as compared to Alternative 1.  The 38 
increase of olive-sided flycatcher habitat in the study area under Alternative 2 39 
would help contribute to overall maintenance of the regional population.  40 
Increased periodic mortality of individual olive-sided flycatchers due to 41 
increased timber harvest levels under Alternative 2 would only have a minor 42 
effect on the regional population compared to Alternative 1.  43 
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Alternative 3 - Increased Stream Buffers and Intensive 1 
Forestry 2 

Habitat at the Landscape Level 3 
The total area of suitable olive-sided flycatcher habitat in the study area would 4 
initially increase more rapidly under Alternative 3 than Alternative 1, a 5 
consequence of the increased clearcut harvest on timber production lands (Figure 6 
4.6-47).  An estimated 30,920 acres of clearcut harvest would occur in the study 7 
area over the next 50 years, a 10 percent increase relative to Alternative 1 (Table 8 
4.1-1).  By Year 25, however, suitable habitat would begin to decline before 9 
leveling off around Year 40.  By Year 50, about 12,234 acres of suitable olive-10 
sided flycatcher habitat would be present in the study area.  This would be about 11 
1,246 acres (9 percent) less than that predicted for Alternative 1 at Year 50.  In 12 
addition, the quality of olive-sided flycatcher breeding habitat in early structure 13 
forest would be lower than Alternative 1.  This is because the number of snags 14 
and live trees (important habitat elements for olive-sided flycatchers) retained at 15 
harvest under Alternative 3 would be less than half of that retained under 16 
Alternative 1.  Initially under Alternative 3, increased clearcut harvest would 17 
result in more high contrast edge between advanced structure forest and clearcuts 18 
(suitable habitat).  However, intensive timber management (harvest rotations of 19 
40 to 50 years) would eventually reduce the amount of advanced structure forest 20 
outside upland conservation areas, and limit olive-sided flycatcher habitat to the 21 
interface between upland conservation areas and production lands.  22 

Within individual management basins, the amounts of suitable olive-sided 23 
flycatcher breeding habitat present over the 50-year period would exceed 24 
Alternative 1 levels in all but Basins 1, 8, 9, 10A, 10B, 10C, 11, 12 and 13  25 
(Figures 4.6-48 through 4.6-62).  There would be few extended time periods 26 
when little or no suitable early seral habitat would be present within individual 27 
management basins, because of the increased harvest on timber production lands.  28 
Only Basins 10B and 10C would experience brief periods (15 to 20 years) when 29 
little or no suitable habitat would be present.  This should result in a more widely 30 
distributed population of olive-sided flycatchers across the study area, compared 31 
to Alternative 1.  Similar to Alternative 1, substantial increases (more than 50 32 
percent) in olive-sided flycatcher habitat would be expected at times in all but 33 
Basins 9, 10C, 11, and 12.  Only Basins 10B, 10C and 12 would experience 34 
sustained declines in suitable olive-sided flycatcher habitat. 35 
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Effects on Individual Olive-Sided Flycatchers 1 
Timber harvest could disrupt olive-sided flycatcher behavior and result in their 2 
mortality whenever occupied stands were removed during the nesting season 3 
(June to August).  Adults attending nests are highly mobile, and would be able to 4 
avoid direct injury or death in most cases.  However, eggs would be destroyed 5 
and young would have a high likelihood of being killed if a nest tree were felled 6 
during the nesting season.  These impacts would primarily occur when advanced 7 
structure forest adjacent to early structure forest or natural openings is harvested.  8 
Because the amount of timber harvest would increase under Alternative 3, 9 
impacts from timber harvest would be expected to be greater than Alternative 1.  10 
Nevertheless, inadvertent effects on olive-sided flycatcher sites would be low 11 
because most timber felling in the study area would typically occur prior to the 12 
June nesting season.  Live tree retention and snag management strategies in 13 
timber production areas would help indirectly offset these impacts by creating 14 
suitable breeding habitat within early structure forest.  However, early structure 15 
forest created under Alternative 3 might support a lower breeding density of 16 
olive-sided flycatchers than under Alternative 1, because snag and live tree 17 
retention targets would be lower. 18 

The use of power equipment, machinery, aircraft, and explosives in proximity to 19 
active olive-sided flycatcher nests could potentially disrupt nesting and lead to 20 
nest failure, although the sensitivity of flycatchers to these types of activities is 21 
unknown.  As with Alternative 1, the potential for olive-sided flycatcher nest 22 
failure due to one of these activities would exist annually in those portions of the 23 
study area being managed for timber production.  The general methods of use 24 
would be similar to Alternative 1, but the total area affected would be smaller 25 
and the annual rate would be higher because Alternative 3 would involve shorter 26 
harvest rotations (more frequent harvests) on a smaller land area than Alternative 27 
1.  The resulting potential for impacts to olive-sided flycatchers would be higher 28 
under Alternative 3, but would still represent only a small portion of the study 29 
area population each year.     30 

Effects on the Regional Population  31 
Alternative 3 would contribute to the conservation of the local olive-sided 32 
flycatcher population by providing habitat capable of supporting numerous 33 
breeding pairs over the next 50 years.  Suitable habitat would be created through 34 
periodic timber harvest on timber production lands, and subsequently lost as 35 
early structure forest developed into intermediate structure.  By Year 50, 36 
approximately 12,234 acres of suitable olive-sided flycatcher habitat would be 37 
present in the study area.  This would represent an increase of 5,255 acres (75 38 
percent) from current levels, but it would be about 1,246 acres (9 percent) less 39 
than would develop under Alternative 1.  Based on habitat availability, the 40 
overall contribution of Alternative 3 to the regional population would be less than 41 
Alternative 1 because of less overall early structure forest, and fewer 42 
retained/created live trees and snags within that forest.  The increased harvest on 43 
timber production lands would also result in a more widely distributed population 44 
of olive-sided flycatchers throughout the study area, as compared to Alternative 45 
1.  The decrease of olive-sided flycatcher habitat in the study area under 46 
Alternative 3 would contribute less to overall maintenance of the regional 47 
population.  Increased periodic mortality of individual olive-sided flycatchers due 48 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Wildlife and Their Habitat

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.6-138 

August 2008

 

to increased timber harvest levels in the study area would only have a minor 1 
effect on the regional population. 2 

4.6.2.6 Western Bluebird 3 

Western bluebirds nest in natural cavities, cavities excavated by woodpeckers 4 
and other birds, and human-made nest boxes.  In Oregon, they use a variety of 5 
open habitats if nest sites are available, including fields, meadows, open forests, 6 
conifer stands adjacent to open areas, and recent clearcuts.  Western bluebird 7 
populations have declined over the past century, due largely to competition with 8 
English sparrows and European starlings for available nesting cavities, and 9 
widespread removal of snags by land managers.  Surveys in the study area 10 
typically detect western bluebirds in recent clearcuts (less than 10 years after 11 
harvest) that contain snags.  Refer to Section 3.6.2.6, Affected Environment - 12 
Western Bluebird, for more detail on the life history and habitat requirements of 13 
this species. 14 

For the purposes of this EIS, suitable western bluebird habitat is considered to be 15 
early structure forest.  Habitat would be lost as early structure forest develops 16 
into intermediate structure.  The forest management activities associated with 17 
each of the three alternatives have the potential to affect western bluebirds by 18 
changing the availability of suitable habitat over time.  The implementation of 19 
these activities may also result in other direct and indirect effects on western 20 
bluebirds (e.g., mortality and displacement).  However, in general, timber harvest 21 
would create habitat for western bluebirds because it would create early seral 22 
forest habitat preferred by this species and retain/create snags that provide nest 23 
sites, but it is possible nest sites could be harvested where they occur adjacent to 24 
early seral habitat.  These potential effects are described below.  Competition 25 
with non-native cavity nesting birds, which has been identified as a cause for 26 
declines in western bluebird numbers, is not addressed in this analysis because it 27 
is unrelated to management of the study area.   28 

Alternative 1 - Current Management (No-Action) 29 

Habitat at the Landscape Level 30 
Under Alternative 1, suitable western bluebird breeding habitat (early structure 31 
forest) would be provided by periodic clearcut harvest with associated snag 32 
retention and/or creation.  Approximately 6,999 acres of suitable western 33 
bluebird habitat are currently present in the study area.  Early structure forest 34 
would increase moderately over the 50-year period (Figure 4.6-47).  About 35 
13,480 acres of suitable western bluebird habitat would be present in the study 36 
area by Year 50, an increase of 6,481 acres (93 percent) over current conditions.  37 

Within individual management basins, the predicted amounts of suitable western 38 
bluebird breeding habitat would fluctuate over time, but would generally increase 39 
by the end of the 50-year period (Figures 4.6-48 through 4.6-62).  Substantial 40 
increases (more than 50 percent) in western bluebird habitat would be expected at 41 
times in all but Basins 6 and 11.  However, in six management basins (Basins 2, 42 
3, 4, 5, 6, and 7), there would be periods of 20 to 40 years when little or no 43 
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suitable early structure forest would be present, limiting breeding opportunities 1 
for western bluebirds.  Only Basins 6 and 11 would experience sustained declines 2 
in suitable western bluebird habitat. 3 

Effects on Individual Western Bluebirds 4 
Forest management activities in or near early structure forest could disrupt 5 
western bluebird nesting behavior and result in harm to adults and young if 6 
conducted during the nesting season (March to August).  Site preparation in 7 
recent clearcuts, especially slash burning and herbicide spraying, could 8 
temporarily disturb western bluebirds.  Both activities generally occur within 9 
months after timber harvest, however, before bluebirds would begin nesting in a 10 
recent clearcut.  Late applications of herbicide (after stand establishment) and 11 
application of fertilizer could occur simultaneous with bluebird nesting.  Neither 12 
would involve felling of nest snags, but the presence of helicopters during 13 
application could result in localized disturbance for up to a few hours.  This 14 
short-term disturbance would not likely lead to nest abandonment or harm to 15 
nestlings.   16 

Snag removal during the harvest or thinning of forest along a clearcut edge could 17 
result in harm to nestling bluebirds if snags were occupied.  Although adults 18 
attending nests should be able to avoid direct injury or death in most cases, eggs 19 
would be destroyed and young birds would have a high likelihood of being 20 
killed.  Snag management strategies in harvest areas would reduce the potential 21 
for direct harm by requiring that one-half to three snags be retained per harvested 22 
acre, but the potential for harm would not be eliminated altogether. 23 

The prolonged use of power equipment, machinery, and explosives in proximity 24 
to active bluebird nests could potentially disrupt nesting and lead to nest failure, 25 
although the sensitivity of bluebirds to these types of activities is unknown.  26 
Power equipment and machinery could be used during timber harvesting and 27 
road construction near nesting habitat, which would occur frequently in the study 28 
area.  Blasting for road construction and rock quarrying would also occur in the 29 
study area, but not directly in occupied bluebird nesting habitat.  The potential 30 
for bluebird nest failure due to one of these activities would exist annually in 31 
those portions of the study area being managed for timber production.  However, 32 
the proportion of the study area affected by these activities in any one year would 33 
be small, so the resulting number of individual bluebirds that could be impacted 34 
in any one year would also be small. 35 

Effects on the Regional Population  36 
Alternative 1 would contribute to the conservation of the local western bluebird 37 
population by providing habitat capable of supporting numerous breeding pairs 38 
over the next 50 years.  Suitable habitat would be created through periodic timber 39 
harvest, and subsequently lost as early structure forest developed into 40 
intermediate structure.  By Year 50, approximately 13,480 acres of suitable 41 
western bluebird habitat would be present in the study area, an increase of 6,481 42 
acres (93 percent) over current conditions.  However, the population might be 43 
very low in some management basins for extended time periods (20 to 40 years) 44 
when little to no suitable early structure forest would be present to provide 45 
breeding opportunities.  The overall level of bluebird mortality in the study area 46 
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due to forest management activities would be low, and would not have a 1 
measurable negative effect on the local population.  2 

Alternative 2 - Proposed Action 3 

Habitat at the Landscape Level 4 
Under Alternative 2, the quantity and quality of suitable western bluebird 5 
breeding habitat would increase more than under Alternative 1, a consequence of 6 
the increased rate of clearcut timber harvest and increased levels of live tree and 7 
snag retention at the time of harvest.  An estimated 33,500 acres of clearcut 8 
harvest would occur in the study area over the next 50 years, which would 9 
represent an increase of 20 percent relative to Alternative 1 (Table 4.1-1).  Most 10 
of the resulting increase in suitable habitat would occur within the first 25 years, 11 
and habitat would remain relatively constant for the following 25 years (Figure 12 
4.6-47).  By Year 50, approximately 14,334 acres of suitable western bluebird 13 
habitat would be present in the study area.  This would be about 854 acres (6 14 
percent) more than the estimate for Alternative 1 at Year 50.  The quality of this 15 
habitat would also be higher under Alternative 2 because there would be more 16 
potential nest sites (snags) than under Alternative 1. 17 

Within individual management basins, the amounts of suitable western bluebird 18 
breeding habitat present over the 50-year period would exceed Alternative 1 19 
levels in all but Basins 8, 9, 10A, 10B and 10C (Figures 4.6-48 through 4.6-62).  20 
Unlike Alternative 1, there would be few extended time periods with little or no 21 
suitable early structure forest present, because of the increased rate of harvest 22 
under Alternative 2.  Only Basins 4 and 7 would experience brief periods (10 to 23 
15 years) with little or no suitable habitat present.  This would result in a more 24 
widely distributed population of western bluebirds across the study area, 25 
compared to Alternative 1.  Similar to Alternative 1, substantial increases (more 26 
than 50 percent) in western bluebird habitat would be expected at times in all but 27 
Basins 10C and 12.  Only these two management basins would experience 28 
sustained declines in suitable western bluebird habitat. 29 

Effects on Individual Western Bluebirds 30 
Forest management activities in or near early structure forest could disrupt 31 
western bluebird nesting behavior and result in harm to adults and young if 32 
conducted during the nesting season (March to August).  Slash burning and 33 
herbicide spraying could temporarily disturb western bluebirds.  Both activities 34 
generally occur within months after timber harvest, however, before bluebirds 35 
would begin nesting in a recent clearcut.  Late applications of herbicide (after 36 
stand establishment) and application of fertilizer could occur simultaneous with 37 
bluebird nesting.  Neither would involve felling of nest snags, but the presence of 38 
helicopters during application could result in localized disturbance for up to a 39 
few hours.  This short-term disturbance would not likely lead to nest 40 
abandonment or harm to nestlings.  These activities occur in proportion to the 41 
amount of clearcut harvesting in the study area, so the frequency of these 42 
activities, and the associated potential for impacts to nesting bluebirds, would be 43 
greater under Alternative 2 than Alternative 1.   44 
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Snag removal during the harvest or thinning of forest along a clearcut edge could 1 
result in harm to nestling bluebirds if snags were occupied, as described for 2 
Alternative 1.  The amount of timber harvest would be higher under Alternative 3 
2, but snag retention requirements would also be higher.  The resulting potential 4 
for felling an active bluebird nest would be roughly the same under the two 5 
alternatives.   6 

The prolonged use of power equipment, machinery, and explosives in proximity 7 
to active bluebird nests could potentially disrupt nesting and lead to nest failure.  8 
Power equipment and machinery could be used during timber harvesting and 9 
road construction near nesting habitat, which would occur frequently in the study 10 
area.  Blasting for road construction and rock quarrying would also occur in the 11 
study area, but not directly in occupied bluebird nesting habitat (habitat would be 12 
cleared of vegetation prior to blasting).  The potential for bluebird nest failure 13 
due to one of these activities would exist annually in those portions of the study 14 
area being managed for timber production.  With more overall timber harvest 15 
under Alternative 2, the potential for impact would also be higher than under 16 
Alternative 1.  However, the total number of bluebirds affected would be small 17 
because the proportion of the study area affected by these activities in any one 18 
year would also be small.  19 

Monitoring activities under Alternative 2 would involve measurements of habitat 20 
conditions to track stand structure and habitat suitability, and surveys for covered 21 
species including western bluebirds.  These types of activities would not be 22 
expected to result in negative impacts to western bluebirds.  The results of 23 
monitoring could be used to trigger adaptive management; however, the Elliott 24 
State Forest Habitat Conservation Plan (Oregon Department of Forestry 2008) 25 
does not provide specific options that would be pursued.  Instead, it outlines the 26 
potential need for changes to occur in the management practices associated with 27 
the forest management plan and the HCP, and the ability to make appropriate 28 
changes as needed.  It is assumed that adaptive management would be subject to 29 
review by the Services to ensure it did not decrease the overall effectiveness of 30 
the HCP or introduce impacts to covered species that have not already been 31 
addressed. 32 

Effects on the Regional Population  33 
Alternative 2 would contribute to the conservation of the local western bluebird 34 
population by providing habitat capable of supporting numerous breeding pairs 35 
over the next 50 years.  Suitable habitat would be created through periodic timber 36 
harvest, and subsequently lost as early structure forest developed into 37 
intermediate structure.  By Year 50, approximately 14,334 acres of suitable 38 
western bluebird habitat would be present in the study area.  This would 39 
represent an increase of 7,355 acres (105 percent) from current levels and would 40 
be about 854 acres (6 percent) more than predicted under Alternative 1.  Based 41 
on habitat availability, the overall contribution of Alternative 2 to the regional 42 
population would be slightly more than Alternative 1.  In addition, the increased 43 
harvest on timber production lands would result in a more widely distributed 44 
population of western bluebirds throughout the study area, as compared to 45 
Alternative 1.  The overall level of bluebird mortality in the study area due to 46 
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forest management activities would be low, and would not have a measurable 1 
negative effect on the local population. 2 

Alternative 3 - Increased Stream Buffers and Intensive 3 
Forestry 4 

Habitat at the Landscape Level 5 
Under Alternative 3, the area of suitable western bluebird breeding habitat in the 6 
study area would initially increase more rapidly than Alternative 1, a 7 
consequence of the increased clearcut harvest of timber (Figure 4.6-47).  8 
However by Year 25, suitable habitat would begin to decline before leveling off 9 
around Year 40.  By Year 50, about 12,234 acres of suitable western bluebird 10 
habitat would be present in the study area.  This would be about 1,246 acres (9 11 
percent) less than predicted for Alternative 1 at Year 50.  The quality of the 12 
western bluebird breeding habitat in early structure forest would likely be lower 13 
than Alternative 1, because the number of retained or created snags would be less 14 
than half of that retained under Alternative 1. 15 

The amounts of suitable western bluebird breeding habitat present over the 50-16 
year period under Alternative 3 would be less than Alternative 1 levels in Basins 17 
1, 8, 9, 10A, 10B, 10C, 11, 12 and 13 (Figures 4.6-48 to 4.6-62).  However, there 18 
would be few extended time periods when little or no suitable early structure 19 
forest would be present within individual management basins, because of the 20 
increased harvest on timber production lands.  Only Basins 10B and 10C would 21 
experience brief periods (15 to 20 years) when little or no suitable habitat would 22 
be present.  This would result in a more widely distributed population of western 23 
bluebirds across the study area, as compared to Alternative 1.  Similar to 24 
Alternative 1, substantial increases (more than 50 percent) in western bluebird 25 
habitat would be expected at times in all but Basins 9, 10C, 11, and 12.  Only 26 
Basins 10B, 10C and 12 would experience sustained declines in suitable western 27 
bluebird habitat.  28 

Effects on Individual Western Bluebirds 29 
As described for Alternative 1, forest management activities in or near early 30 
structure forest could disrupt western bluebird nesting behavior and result in 31 
harm to adults and young if conducted during the nesting season (March to 32 
August).  Slash burning and herbicide spraying could temporarily disturb western 33 
bluebirds.  Both activities generally occur within months after timber harvest, 34 
however, before bluebirds would begin nesting in a recent clearcut.  Late 35 
applications of herbicide (after stand establishment) and application of fertilizer 36 
could occur simultaneous with bluebird nesting.  Neither would involve felling of 37 
nest snags, but the presence of helicopters during application could result in 38 
localized disturbance for up to a few hours.  This short-term disturbance would 39 
not likely lead to nest abandonment or harm to nestlings.  These activities occur 40 
in proportion to the amount of clearcut harvesting in the study area, so the 41 
frequency of these activities, and the associated potential for impacts to nesting 42 
bluebirds, would be greater under Alternative 3 than Alternative 1.   43 

Snag removal during the harvest or thinning of forest along a clearcut edge could 44 
result in harm to nestling bluebirds if snags were occupied, as described for 45 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Wildlife and Their Habitat

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.6-143 

August 2008

 

Alternative 1.  The amount of timber harvest would be higher under Alternative 1 
3, so the resulting potential for felling an active bluebird nest would also be 2 
higher.   3 

The prolonged use of power equipment, machinery, and explosives in proximity 4 
to active bluebird nests could potentially disrupt nesting and lead to nest failure.  5 
Power equipment and machinery could be used during timber harvesting and 6 
road construction near nesting habitat, which would occur frequently in the study 7 
area.  Blasting for road construction and rock quarrying would also occur in the 8 
study area, but only after vegetation were removed through timber harvesting, as 9 
described above.  The potential for bluebird nest failure due to one of these 10 
activities would exist annually in those portions of the study area being managed 11 
for timber production.  With more overall timber harvest under Alternative 3, the 12 
potential for impact would also be higher than under Alternative 1.  However, the 13 
total number of bluebirds affected would be small because the proportion of the 14 
study area affected by these activities in any one year would also be small.  15 

Effects on the Regional Population  16 
Alternative 3 would contribute to the conservation of the local western bluebird 17 
population by providing habitat capable of supporting numerous breeding pairs 18 
over the next 50 years.  Suitable habitat would be created through periodic timber 19 
harvest, and subsequently lost as early structure forest developed into 20 
intermediate structure.  By Year 50, approximately 12,234 acres of suitable 21 
western bluebird habitat would be present in the study area.  This would 22 
represent an increase of 5,255 acres (75 percent) from current levels and would 23 
be about 1,246 acres (9 percent) less than that predicted to develop under 24 
Alternative 1.  Based on habitat availability, the overall contribution of 25 
Alternative 3 to the regional population would be less than Alternative 1, because 26 
of a lower abundance of suitable habitat and fewer retained or created snags 27 
within harvest areas.  However, the increased harvest on timber production lands 28 
would result in a more widely distributed population of western bluebirds 29 
throughout the study area, compared to Alternative 1.  The overall level of 30 
bluebird mortality in the study area due to forest management activities would be 31 
low, and would not have a measurable negative effect on the local population. 32 

4.6.2.7 Fisher 33 

In the Pacific Northwest, the fisher is associated with expansive tracts of late-34 
successional conifer forests at low to mid-elevations.  Non-forested areas, 35 
including large forest openings, recent clearcuts, meadows, and open hardwood 36 
forests are typically avoided.  Cavities in live trees, snags, and logs provide 37 
important denning sites.  The fisher is an opportunistic predator that typically 38 
consumes small- to medium-sized mammals and birds.  Although the species 39 
likely occurred historically in the study area, fishers are not believed to occur 40 
there currently.  The closest known populations are relatively small, distinctly 41 
separate, and located more than 75 miles away from the study area.  Refer to 42 
Section 3.6.2.7, Affected Environment - Fisher, for more detail on the life history 43 
and habitat requirements of this species. 44 
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For the purposes of this EIS, suitable fisher habitat is considered to be advanced 1 
structure forest with at least eight trees per acre that are at least 32 inches dbh 2 
(Oregon Department of Forestry 2008).  If fisher populations expand in the 3 
future, the study area could provide habitat for this species.  The forest 4 
management activities associated with each of the three alternatives have the 5 
potential to affect fishers by changing the amount and spatial arrangement (i.e., 6 
level of fragmentation) of suitable habitat for them and their prey over time.  The 7 
implementation of these activities may also result in other direct and indirect 8 
effects (e.g., disturbance to maternal dens, displacement and direct injury or 9 
death) if fishers were to occupy the study area.  These potential effects are 10 
described below.  Trapping and poisoning, which have contributed to the current 11 
status of the fisher in Oregon, are not addressed in this analysis.  Trapping of 12 
fishers has been illegal in Oregon since 1937.  Trapping and poisoning of other 13 
predators would not be altered by forest management activities in the study area, 14 
or covered under any of the alternatives.   15 

Alternative 1 - Current Management (No-Action) 16 

Habitat at the Landscape Level 17 
Under Alternative 1, suitable fisher habitat would be maintained and developed 18 
in reserve areas, through long timber harvest rotations (over 160 years) on timber 19 
production lands in some management basins, and by management for large 20 
snags and downed wood.  Approximately 25,774 acres of suitable fisher habitat 21 
are currently present in the study area, of which about 40 percent lies in upland 22 
reserve areas and RMAs.  After increasing to about 35,000 acres at Year 25, 23 
fisher habitat would remain relatively constant (Figure 4.6-63).  By Year 50, an 24 
estimated 33,992 acres of suitable fisher habitat would be present in the study 25 
area, an increase of 8,218 acres (32 percent) over current conditions.  About 54 26 
percent of the suitable habitat would be contained in upland reserve areas and 27 
RMAs.   28 

Within individual management basins, the predicted amounts of suitable fisher 29 
habitat would fluctuate over time, but generally increase over the 50-year period 30 
(Figures 4.6-64 through 4.6-78).  Only four management basins (Basins 10B, 31 
10C, 12, and 13) would experience sustained declines in suitable habitat, and 32 
these declines would be comparatively minor.  Substantial increases (more than 33 
50 percent) in suitable fisher habitat would be expected in Basins 1, 2, 3, 6, 9, 34 
and 10A. 35 

Suitable habitat within upland reserve areas (HCA and SUV) would represent 36 
optimal denning habitat, which is a key requirement for fisher presence on the 37 
landscape.  Under Alternative 1, potential denning habitat in upland reserve areas 38 
would increase from 8,615 acres to 15,655 acres by Year 50, an 82 percent 39 
increase.  Blocks of protected habitat in HCA and SUV would lie within each 40 
individual management basin, and would provide denning opportunities for 41 
fishers throughout the study area.  Additional advanced structure forest in RMAs 42 
and managed uplands with long timber harvest rotations would provide habitat 43 
connectivity and corridors for fisher movements and dispersal.  The mix of 44 
advanced structure forest for denning and hunting in upland reserve areas and 45 
timber production lands, linked by a network of RMAs throughout the study area, 46 
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would provide a landscape capable of supporting fishers if the species were to 1 
occupy the study area in the future. 2 
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Forest-Wide Trends in Fisher Habitat Over 50-Year Period
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Figure 4.6-64. Basin 1 Trends in Fisher Habitat Over 50-Year Period
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Figure 4.6-65. Basin 2 Trends in Fisher Habitat Over 50-Year Period
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Figure 4.6-66. Basin 3 Trends in Fisher Habitat Over 50-Year Period
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Figure 4.6-67. Basin 4 Trends in Fisher Habitat Over 50-Year Period
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Basins 1 through 4: Trends in Fisher Habitat Over 50-Year Period
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Figure 4.6-69. Basin 6 Trends in Fisher Habitat Over 50-Year Period

Alternative 1

Alternative 2

Alternative 3

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

0 5 10 15 20 25 30 35 40 45 50

Ac
re

s 
of

 H
ab

ita
t

Analysis Period (Years)

Figure 4.6-68. Basin 5 Trends in Fisher Habitat Over 50-Year Period
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Figure 4.6-70. Basin 7 Trends in Fisher Habitat Over 50-Year Period
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Figure 4.6-71. Basin 8 Trends in Fisher Habitat Over 50-Year Period
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Basins 5 through 8: Trends in Fisher Habitat Over 50-Year Period
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Figure 4.6-72. Basin 9 Trends in Fisher Habitat Over 50-Year Period
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Figure 4.6-73. Sub-Basin 10-A Trends in Fisher Habitat Over 50-Year Period
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Figure 4.6-74. Sub-Basin 10-B Trends in Fisher Habitat Over 50-Year Period

Alternative 1

Alternative 2

Alternative 3

0

50

100

150

200

250

300

0 5 10 15 20 25 30 35 40 45 50

Ac
re

s 
of

 H
ab

ita
t

Analysis Period (Years)

Figure 4.6-75. Sub-Basin 10-C Trends in Fisher Habitat Over 50-Year Period
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Basins 9 through 10-C: Trends in Fisher Habitat Over 50-Year Period
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Figure 4.6-76. Basin 11 Trends in Fisher Habitat Over 50-Year Period
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Figure 4.6-77. Basin 12 Trends in Fisher Habitat Over 50-Year Period
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Figure 4.6-78. Basin 13 Trends in Fisher Habitat Over 50-Year Period
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Effects on Individual Fishers 1 
Timber harvest and other activities involving prolonged human presence (e.g., 2 
road construction and rock quarrying) could disrupt fisher behavior if conducted 3 
in or near forest occupied by fishers.  Direct mortality of fishers could occur if 4 
occupied den trees were felled when kits were young (March to May).  Adult 5 
females are highly mobile, and would be able to avoid direct injury or death in 6 
most cases.  However, very young kits would be susceptible to injury or death if 7 
a maternal den in a snag or log were disturbed during timber harvest.  An 8 
estimated 5,848 acres of suitable fisher habitat would be harvested from the study 9 
area over the 50-year period (Oregon Department of Forestry 2006g), although 10 
none of this habitat is currently believed to be occupied by fishers.  The potential 11 
for impacts to fishers would be quite low under Alternative 1, but it would not be 12 
absent because fishers could potentially become reestablished in the study area in 13 
the future.  No surveys for fishers would be conducted under Alternative 1 unless 14 
required by a change in the Oregon Forest Practice Rules (FPR), so fishers 15 
residing in the study area in the future could be impacted by timber harvest and 16 
other forest management activities.  Even with reestablishment, however, the 17 
number of fishers in the study area would be small, so the potential for impacts to 18 
individuals would remain low. 19 

Effects on the Regional Population 20 
Although the fisher likely occurred historically in the study area, the species is 21 
not believed to occur there currently.  The closest known populations are 22 
relatively small, distinctly separate, and located more than 75 miles away.  23 
Nonetheless, Alternative 1 would provide 33,992 acres of potentially suitable 24 
fisher habitat in the study area by Year 50, an increase of 8,218 acres 25 
(32 percent) over current conditions.   26 

Potential denning habitat (blocks of protected HCA and SUV areas) would 27 
increase from 8,615 acres to 15,655 acres by Year 50 under Alternative 1, an 82 28 
percent increase.  The mix of advanced structure forest in reserve areas and 29 
timber production lands, linked by a network of RMAs throughout the study area 30 
and an increasing area of optimal denning habitat, would provide a landscape 31 
capable of supporting a regional fisher population, were the species to reoccupy 32 
the study area. 33 

Alternative 2 - Proposed Action 34 

Habitat at the Landscape Level 35 
Suitable fisher habitat would be maintained and developed in conservation areas 36 
and production lands as required by management basin targets prescribed under 37 
Conservation Measure 5.4 in the Elliott State Forest Habitat Conservation Plan 38 
(Oregon Department of Forestry 2008), and by management for large snags and 39 
downed wood under Alternative 2.  Overall, less suitable habitat would be 40 
available to support fishers under Alternative 2 than under Alternative 1, a 41 
consequence of increased harvest of timber and less advanced structure forest in 42 
conservation areas (Figure 4.6-63).  Suitable fisher habitat across the study area 43 
would fluctuate within a narrow range, with an estimated 27,449 acres of suitable 44 
habitat present by Year 50.  This would be 6,543 acres (19 percent) less than 45 
predicted to develop under Alternative 1.  About 14,548 acres (53 percent) of the 46 
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suitable habitat available in Year 50 would be contained in RMAs and upland 1 
conservation areas, compared to 18,356 acres for Alternative 1.  2 

Within individual management basins, the amounts of suitable fisher habitat 3 
present over the 50-year period would exceed the levels expected under 4 
Alternative 1 in Basins 10A, 10B, 10C and 12 (Figures 4.6-64 through 4.6-78).  5 
Less suitable habitat would be present in Basins 1 through 6 and Basins 9 and 11; 6 
suitable fisher habitat in Basins 7 and 8 would be very similar between 7 
Alternatives 1 and 2.  Basins 5, 8, 10B, 10C, 11, 12 and 13 would experience 8 
sustained declines in suitable fisher habitat over time, with the declines in Basins 9 
10B and 10C being comparatively minor.  Substantial increases (more than 50 10 
percent) in suitable fisher habitat over time would be expected in Basins 1, 9 and 11 
10A. 12 

Suitable habitat within protected T&E core areas and SUV areas, representing 13 
potential fisher denning habitat, would increase at a slower rate than under 14 
Alternative 1, reaching 11,032 acres in Year 50.  This would be 4,623 acres (30 15 
percent) less than that predicted for Alternative 1.  Protected blocks of T&E core 16 
areas and SUV areas would be distributed within each individual management 17 
basin.  The requirement for 500 acres of advanced structure forest in proximity to 18 
at least one T&E core area in each management basin (Conservation Measure 19 
5.6) would provide some assurance that larger patches of advanced structure 20 
forest that could provide potential fisher denning habitat would be present 21 
throughout the study area.  Shorter harvest rotations in timber management areas 22 
could reduce habitat connectivity under Alternative 2.  However, RMAs and 23 
other conservation areas would likely still provide adequate connectivity for 24 
fisher movements and dispersal.  Considering the distribution and extent of 25 
suitable habitat available, Alternative 2 would likely provide a landscape capable 26 
of supporting fishers, but at a capacity less than Alternative 1. 27 

Effects on Individual Fishers 28 
Potential impacts to individual fishers would be less under Alternative 2 than 29 
under Alternative 1.  The level of timber harvest would be greater under 30 
Alternative 2, but protection measures would counteract the increased level of 31 
management activity.  An estimated 12,488 acres of suitable fisher habitat would 32 
be harvested over the 50-year period (Oregon Department of Forestry 2006g), 33 
more than twice that of Alternative 1.  However, monitoring for fishers in the 34 
study area, which would be initiated if Federal monitoring efforts detected the 35 
species within 30 miles, and the subsequent development of site management 36 
plans to protect the integrity of areas of concentrated use by fishers, would 37 
provide protection that would not occur under Alternative 1.  Site plans would 38 
focus on seasonal restrictions on forest management activities within 0.5 mile of 39 
up to four active areas of concentrated use, and would use landscape strategies to 40 
maintain and enhance habitat on study area lands adjacent to areas of 41 
concentrated use.  In addition, all harvest activities would be prohibited within 42 
0.5 mile of any active areas of concentrated use by fishers during the breeding 43 
season.   44 

Monitoring activities under Alternative 2 would have a positive effect on fishers 45 
because it could lead to the detection and protection of dens in the study area.  46 
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Monitoring would also involve measurements of general habitat conditions to 1 
track stand structure and habitat suitability, and surveys for covered species 2 
(including the fisher if triggered by Federal detection).  These types of activities 3 
would not be expected to result in negative impacts to fishers.  The results of 4 
monitoring could be used to trigger adaptive management; however, the Elliott 5 
State Forest Habitat Conservation Plan (Oregon Department of Forestry 2008) 6 
does not provide specific options that would be pursued.  Instead, it outlines the 7 
potential need for changes to occur in the management practices associated with 8 
the forest management plan and the HCP, and the ability to make appropriate 9 
changes as needed.  It is assumed that adaptive management for species other 10 
than the fisher would be subject to review by the Services to ensure it did not 11 
decrease the overall effectiveness of the HCP for fishers or introduce impacts that 12 
have not already been addressed.  If monitoring resulted in the detection of 13 
fishers in the study area, provisions for the protection of potential denning habitat 14 
at up to four sites of concentrated activity would be implemented.  Such 15 
protection would not occur under Alternative 1. 16 

Effects on the Regional Population 17 
As previously noted, the fisher likely occurred in the study area historically, but 18 
is not believed to occur there currently.  Based on an analysis of habitat 19 
availability, Alternative 2 would provide an estimated 27,449 acres of potentially 20 
suitable fisher habitat by Year 50.  This would represent an increase of 1,675 21 
acres (6.5 percent) from current levels, but about 6,543 acres (19 percent) less 22 
than predicted for Alternative 1. 23 

Although potential denning habitat (blocks of protected T&E core areas and SUV 24 
areas) would increase to about 11,032 acres by Year 50 (a 28 percent increase 25 
from current levels), this would be about 4,623 acres (30 percent) less than 26 
predicted under Alternative 1.  Considering the distribution and extent of suitable 27 
habitat available, Alternative 2 would still provide a landscape capable of 28 
supporting a regional fisher population, if reoccupation were to occur, but at a 29 
potential capacity less than Alternative 1 because of reduced levels of suitable 30 
habitat and increased fragmentation from timber harvest that could reduce the 31 
potential for fishers to use the habitat. 32 

Alternative 3 - Increased Stream Buffers and Intensive 33 
Forestry 34 

Habitat at the Landscape Level 35 
Less suitable habitat would be available to support fishers in the study area under 36 
Alternative 3 than under Alternative 1, a consequence of substantially shorter 37 
harvest rotations on timber production lands (Figure 4.6-63).  By Year 50, 38 
approximately 26,194 acres of suitable fisher habitat would be present in the 39 
study area.  This would be about 7,798 acres (23 percent) less than under 40 
Alternative 1.  About 53 percent (13,773 acres) of the suitable habitat present at 41 
Year 50 would lie in the expanded RMAs applied under this alternative.  While 42 
advanced structure forest in RMAs might provide foraging habitat and dispersal 43 
corridors for fishers, it would be less likely to provide optimal denning habitat 44 
unless buffers were contiguous with larger blocks of advanced structure forest.  45 
Most of the remaining suitable fisher habitat would lie within upland 46 
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conservation areas.  By Year 50, little suitable fisher habitat would be available 1 
within timber production lands because intensive timber management (harvest 2 
rotations of 40 to 50 years) would steadily convert advanced structure to younger 3 
forest. 4 

Within individual management basins, the amounts of suitable fisher habitat 5 
present over the 50-year period would exceed the levels expected under 6 
Alternative 1 in Basins 10A, 12 and 13 (Figures 4.6-64 through 4.6-78).  Less 7 
suitable habitat would be present in Basins 2 through 8 and Basin 11, while 8 
suitable fisher habitat in Basins 9, 10B, and 10C would be very similar between 9 
Alternatives 1 and 3.  Under Alternative 3, eight management basins (Basins 10 
3 through 8, 10C, 11, and 13) would experience sustained declines in fisher 11 
habitat from current levels, but the declines in Basins 3, 6, 10B and 10C would 12 
be comparatively minor.  Substantial increases (more than 50 percent) in suitable 13 
fisher habitat over time would be expected in Basins 1, 2, 9, and 10A. 14 

Suitable habitat within protected T&E core areas and SUV areas, representing 15 
potential fisher denning habitat, would increase at about the same rate as 16 
Alternative 1, approaching 15,388 acres in Year 50.  This would be 234 acres 17 
(1.5 percent) less than predicted for Alternative 1.  Habitat protected in upland 18 
conservation areas would be distributed within each individual management 19 
basin, and would provide potential fisher denning habitat throughout the study 20 
area.  Shorter harvest rotations in timber management areas could reduce habitat 21 
connectivity under Alternative 3.  However, the network of RMAs and other 22 
conservation areas would likely provide adequate habitat connectivity and 23 
corridors for fisher movements and dispersal.  Considering the distribution and 24 
extent of suitable habitat available, Alternative 3 would likely provide a 25 
landscape capable of supporting fishers, but at a potential capacity less than 26 
Alternative 1. 27 

Effects on Individual Fishers 28 
The potential for impacts to individual fishers from timber harvest and other 29 
activities would be greater under Alternative 3 than under Alternative 1 because 30 
of the shorter timber harvest rotations on timber production lands, but the overall 31 
potential for impacts would still be quite low under both alternatives.  An 32 
estimated 13,046 acres of suitable fisher habitat would be harvested from timber 33 
production areas over the 50-year period (Oregon Department of Forestry 34 
2006g).  This would be over double the amount predicted for harvest under 35 
Alternative 1.  Timber harvest and other activities involving prolonged human 36 
presence could disrupt fisher behavior if conducted in or near an active den, and 37 
could result in mortality if occupied stands were removed when kits were very 38 
young (March to May).  Given the current absence of the fisher from the study 39 
area, however, the potential for this type of impact would be low. 40 

Effects on the Regional Population 41 
As previously noted, the fisher likely occurred in the study area historically, but 42 
is not believed to occur there currently.  Based on an analysis of habitat 43 
availability, Alternative 3 would provide approximately 26,194 acres of 44 
potentially suitable fisher habitat by Year 50.  This would represent an increase 45 
of 420 acres (1.6 percent) over current levels, but would be about 7,798 acres (23 46 
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percent) less than would be predicted to develop under Alternative 1.  Much of 1 
this suitable habitat would lie within expanded RMAs rather than large blocks of 2 
interior forest preferred by fishers.  Potential denning habitat (blocks protected in 3 
upland conservation areas) would increase to about 15,388 acres by Year 50 (a 4 
79 percent increase over current levels), similar to that predicted under 5 
Alternative 1.  Considering the distribution and extent of suitable habitat 6 
available, Alternative 3 would provide a landscape capable of supporting fishers 7 
if reoccupation were to occur.  However, support to the regional population 8 
would be substantially less than Alternative 1 because of reduced levels of 9 
suitable habitat and increased fragmentation from intensive timber management 10 
across the landscape. 11 

4.6.2.8 Northern Red-Legged Frog 12 

The northern red-legged frog inhabits moist coniferous and deciduous forests, 13 
breeding in cool, well-shaded ponds, lake edges, beaver ponds, and slow-moving 14 
streams.  Most of the year is spent in moist riparian and upland habitats, before 15 
seeking water during winter to breed.  Surveys conducted in the study area 16 
documented the presence of red-legged frogs in 6 of 13 ponds examined.  Refer 17 
to Section 3.6.2.9, Affected Environment - Northern Red-legged Frog, for more 18 
detail on the life history and habitat requirements of this species. 19 

For the purposes of this EIS, suitable red-legged frog habitat is considered to be 20 
cool (well-shaded) ponds and slow moving streams appropriate for breeding, and 21 
moist riparian forest adjacent to breeding sites.  The effects of forest management 22 
on red-legged frog habitat are evaluated by estimating the relative amount of 23 
advanced structure forest within 160 feet of Type F streams as well as large and 24 
medium Type N streams, and within 100 feet of small Type N streams.  The 25 
forest management activities associated with each of the three alternatives have 26 
the potential to affect red-legged frogs by degrading water quality of the breeding 27 
ponds (e.g., increased water temperature and sedimentation) or removing the 28 
forest habitat used by adult frogs near breeding ponds.  The implementation of 29 
these activities may also result in other direct and indirect effects on red-legged 30 
frogs (e.g., mortality or displacement).  These potential effects are described 31 
below.  Predation by introduced bullfrogs, which has been suggested as a 32 
potential cause for declines in red-legged frog populations, is not addressed in 33 
this analysis because it is unrelated to management of the study area. 34 

Consequences Common to All Alternatives 35 

Removal of Water for Fire Suppression 36 
Under all alternatives, ODF could use some of the red-legged frog breeding 37 
ponds as water sources for fire suppression.  Water withdrawal from the ponds 38 
during the period between breeding and tadpole metamorphosis (January to July) 39 
could disrupt red-legged frog behavior and directly injure or kill frogs.  This is 40 
expected to be a minor impact, however, since fires are infrequent in the study 41 
area, and those that do occur are mostly in the late summer after tadpole 42 
metamorphosis is complete and frogs have left the ponds. 43 
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Alternative 1 - Current Management (No-Action) 1 

Habitat at the Landscape Level 2 
Red-legged frog habitat in the study area is primarily found in scattered, small, 3 
isolated ponds and slack-water areas associated with low-gradient streams (e.g., 4 
beaver ponds and side channels), along with adjacent riparian and upland forest.  5 
Under Alternative 1, suitable red-legged frog habitat would be maintained and 6 
enhanced in reserve areas (about 19.5 percent of the study area) and through long 7 
timber harvest rotations (over 160 years) on timber production lands in some 8 
basins.  Breeding sites and associated forest habitat within reserve areas would be 9 
generally protected from timber harvest, road construction and other 10 
management-related impacts.  The RMAs would provide protection to breeding 11 
ponds associated with most streams, as well as to the riparian forest adjacent to 12 
these breeding sites.  The network of reserve areas, especially RMAs, would also 13 
provide habitat connectivity and corridors for red-legged frog movement and 14 
dispersal.   15 

Under Alternative 1, 8,257 acres of RMA would be established along Type F 16 
streams (100-foot buffer) and perennial Type N streams (50-foot buffer) (Table 17 
4.2-4).  The RMAs on Type F streams would offer protection to red-legged frogs 18 
by prohibiting timber harvest up to 100 feet from each side of the active channel, 19 
except for riparian enhancement projects.  The RMAs along Type N perennial 20 
streams would prohibit timber harvest up to 50 feet from each side of the active 21 
channel.  These RMAs would help minimize water quality degradation on any 22 
stream-associated breeding ponds not located within protected reserve areas.  23 
However, timber harvest on adjacent lands outside reserve areas could remove 24 
upland non-breeding habitat used by red-legged frogs, because foraging adults 25 
are known to move up to 1,000 feet from water (Nussbaum et al. 1983).  An 26 
estimated 66,395 acres of clearcut harvest and commercial thinning would occur 27 
in the study area over the next 50 years (Table 4.1-1).  The likelihood of impacts 28 
from timber harvest would increase whenever suitable aquatic breeding sites 29 
were located near harvest areas. 30 

No RMAs would be designated along intermittent Type N streams or around 31 
small isolated ponds under Alternative 1.  Thus, any suitable breeding sites 32 
associated with these aquatic resources that lie outside of reserve areas would be 33 
subject to impact from timber harvest and road construction.  Both activities 34 
could degrade water quality at these breeding sites and remove adjacent forest 35 
habitat used by adults.   36 

As describe in Section 4.6.1.3, Approach and Methodology-Other Wildlife, the 37 
effects of riparian forest management on red-legged frogs were also evaluated 38 
using a standard assessment width of 160 feet along Type F and large and 39 
medium Type N streams, and 100 feet along small Type N streams.  Forest trends 40 
within this riparian assessment zone were evaluated as an index of suitable 41 
habitat for red-legged frogs.  It was presumed that the quality of aquatic breeding 42 
sites and adjacent riparian areas used by red-legged frogs would improve as the 43 
proportion of advanced structure forest (i.e., mature forest cover) within the 44 
riparian assessment zone increased.  Based on this index, habitat quality for red-45 
legged frogs in the study area would increase over the next 50 years under 46 
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Alternative 1 (Figure 4.6-79).  Within individual management basins, the 1 
proportion of advanced structure forest in the riparian assessment zone would 2 
fluctuate over time, but would generally increase over the 50-year period 3 
(Figures 4.6-80 through 4.6-92).  None of the management basins would 4 
experience sustained declines in red-legged frog habitat quality, however, habitat 5 
in Basin 10 would remain low (below 30 percent advanced structure forest) over 6 
the entire 50-year period.  The proportion of advanced structure forest within the 7 
riparian assessment zone of most (9 out of 12) of the remaining management 8 
basins would exceed 50 percent by Year 50. 9 





 Figure 4.6-79
Forest-Wide Trends in Red-Legged Frog Habitat Over 50-Year Period
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Figures 4.6-80 through 4.6-83
Basins 1 through 4: Trends in Red-Legged Frog Habitat Over 50-Year Period
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Figure 4.6-80. Basin 1 Trends in Red-Legged Frog Habitat Over 50-Year Period

A
L
T

1

A
L
T

2

A
L
T

3

0%

10%

20%

30%

40%

50%

0 5 10 15 20 25 30 35 40 45 50

Pe
rc

en
t A

dv
an

ce
d 

St

Analysis Period (years)

A A A
60%

70%

80%

90%

100%

tr
uc

tu
re

 F
or

es
t

Figure 4.6-81. Basin 2 Trends in Red-Legged Frog Habitat Over 50-Year Period
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Figure 4.6-82. Basin 3 Trends in Red-Legged Frog Habitat Over 50-Year Period
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Figure 4.6-83. Basin 4 Trends in Red-Legged Frog Habitat Over 50-Year Period
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Figures 4.6-84 through 4.6-87
Basins 5 through 8: Trends in Red-Legged Frog Habitat Over 50-Year Period
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Figure 4.6-84. Basin 5 Trends in Red-Legged Frog Habitat Over 50-Year Period
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Figure 4.6-85. Basin 6 Trends in Red-Legged Frog Habitat Over 50-Year Period
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Figure 4.6-86. Basin 7 Trends in Red-Legged Frog Habitat Over 50-Year Period
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Figure 4.6-87. Basin 8 Trends in Red-Legged Frog Habitat Over 50-Year Period
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Figures 4.6-88 through 4.6-91
Basins 9 through 12: Trends in Red-Legged Frog Habitat Over 50-Year Period
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Figure 4.6-88. Basin 9 Trends in Red-Legged Frog Habitat Over 50-Year Period
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Figure 4.6-89. Basin 10 Trends in Red-Legged Frog Habitat Over 50-Year Period
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Figure 4.6-90. Basin 11 Trends in Red-Legged Frog Habitat Over 50-Year Period
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Figure 4.6-91. Basin 12 Trends in Red-Legged Frog Habitat Over 50-Year Period
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Figure 4.6-92. Basin 13 Trends in Red-Legged Frog Habitat Over 50-Year Period

Figure 4.6-92

Basin 13: Trends in Red-Legged Frog Habitat Over 50-Year Period
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Effects on Individual Red-legged Frogs 1 
Individual red-legged frogs can be harmed indirectly by modification of their 2 
habitat, as discussed above.  They can also be harmed directly by timber 3 
harvesting, road construction, road maintenance, other use of heavy equipment, 4 
and vehicle travel on existing roads in occupied habitat.  Timber harvesting and 5 
road construction would occur throughout the study area, and adults that forage 6 
outside RMAs would be vulnerable to being crushed by logging and road 7 
building equipment.  There would be 72.6 miles of new roads constructed in the 8 
study area over the next 50 years under Alternative 1 (Table 4.2-1).  Some of the 9 
new roads would cross streams, but there would be no new roads parallel to or 10 
within 100 feet of streams.  The new stream crossings would create a risk of 11 
direct injury, as well as remove streamside cover and temporarily contribute to 12 
short-term degradation of water quality that could result in mortality of adult and 13 
juvenile frogs.  However, new road crossings would affect a relatively small 14 
number of acres in the study area.  Existing roads near streams would continue to 15 
be maintained and used for timber harvesting, other management activities, and 16 
recreation in the study area.  Red-legged frogs are known to cross roads at night 17 
in rainy weather (Nussbaum et al. 1983), and any frogs attempting to do so in the 18 
study area would be at risk of being crushed.  However, traffic volumes in the 19 
study area are extremely low at night, so resulting frog mortalities would be very 20 
small in number. 21 

Effects on the Regional Population  22 
Alternative 1 would contribute to the conservation of the local red-legged frog 23 
population by providing aquatic and adjacent riparian habitat used by red-legged 24 
frogs within protected reserve areas capable of supporting the species over the 25 
next 50 years.  The quality of red-legged habitat in the study area overall, and 26 
within the individual management basins, would slowly increase over the same 27 
period.  By Year 50, the proportion of advanced structure forest within the 28 
riparian assessment zone (an index of suitable habitat for red-legged frogs) would 29 
increase 18 percent, with 9 of 13 management basins exceeding 50 percent.  30 
These increases in habitat quality would benefit the larger regional population of 31 
red-legged frogs by providing the basis for a stable population in the study area. 32 

Alternative 2 - Proposed Action 33 

Habitat at the Landscape Level 34 
Under Alternative 2, suitable red-legged frog habitat would be maintained and 35 
enhanced in the expanded network of conservation areas, which would represent 36 
about 27 percent of the study area.  These conservation areas would offer some 37 
level of protection to all potential breeding sites, whether associated with streams 38 
or ponds, as well as to forest (i.e., non-breeding habitat) adjacent to these 39 
breeding sites.  Aquatic habitat and adjacent forest in T&E core areas and SUV 40 
areas would generally be protected from timber harvest impacts, and would 41 
remain suitable habitat for red-legged frogs throughout the next 50 years.  The 42 
RMAs would also offer protection to red-legged frog breeding sites and adjacent 43 
forest habitat by restricting timber harvest.  Under Alternative 2, 13,284 acres 44 
along Type F and perennial Type N streams would be in no-harvest or partial-45 
harvest RMAs (Table 4.2-4).  This would be 5,027 acres (61 percent) more than 46 
would be in RMAs under Alternative 1.  No timber harvesting would be allowed 47 
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within 25 feet of most streams and lakes in the study area, and only limited 1 
harvest would be allowed for promoting the development of advanced structure 2 
forest within 100 feet of all Type F streams, large and medium Type N streams, 3 
and lakes larger than 1 acre in size.  Timber harvesting with specified tree 4 
retention levels would be allowed within 100 feet of small Type N streams, and 5 
around most small ponds.  Timber harvesting with specified tree retention levels 6 
would also be allowed between 100 and 160 feet of most streams.  Refer to 7 
Tables 2-8 through 2-11 in Chapter 2, Alternatives, for a summary of the forest 8 
management activities that would be allowed within RMAs established around 9 
streams, lakes, and ponds under Alternative 2.  The RMAs would also provide 10 
habitat connectivity and corridors for red-legged frog movements and dispersal. 11 

Similar to Alternative 1, the proportion of advanced structure forest within 160 12 
feet of Type F and large and medium Type N streams, and 100 feet of small Type 13 
N streams was used as an index of habitat quality for red-legged frogs.  Under 14 
Alternative 2, habitat quality would increase at a slightly slower rate than 15 
Alternative 1 (Figure 4.6-79).  By Year 50, the proportion of advanced structure 16 
forest in the riparian assessment zone would be approximately 56 percent, about 17 
2 percent less than Alternative 1.  Within individual management basins, the 18 
proportion of advanced structure forest in the riparian assessment zone would be 19 
very similar (within 10 percent) between Alternatives 1 and 2, especially over the 20 
first 15 to 20 years (Figures 4.6-80 to 4.6-92).  Exceptions would be Basins 2, 6 21 
and 11, where the proportion of suitable habitat under Alternative 2 would be at 22 
least 10 percent less than Alternative 1 by Year 50, and Basins 10 and 13, where 23 
the proportion of suitable habitat under Alternative 2 would be more than 10 24 
percent higher than Alternative 1 by Year 50.  Under Alternative 2, only Basin 2 25 
would experience a sustained decline in the quality of red-legged frog habitat 26 
over time. 27 

Compared to Alternative 1, potential impacts to red-legged frog habitat would be 28 
greater under Alternative 2 because of decreased buffers and increased harvest 29 
levels within RMAs and on timber production lands, at least in the short term.  30 
Timber harvest within RMAs could reduce forest cover and degrade habitat in 31 
the short term, but eventually improve habitat by accelerating the development of 32 
advanced structure forest.  Various live tree and downed wood retention targets 33 
required for harvest in RMAs would help offset some of these impacts, and the 34 
overall difference in habitat quality between the two alternatives by Year 50 35 
would be negligible.  Harvest outside RMAs could also periodically degrade 36 
habitat for frogs that forage up to 1,000 feet from water.  An estimated 90,120 37 
acres of clearcut harvest and commercial thinning would occur in the study area 38 
over the next 50 years (Table 4.1-1).  This would be an increase of 36 percent 39 
relative to Alternative 1.  The potential for the removal of additional hardwoods 40 
under Alternative 2 would reduce nutrient levels and potentially decrease food 41 
supply.  The resulting potential for periodic degradation of adult red-legged frog 42 
foraging habitat would therefore be higher under Alternative 2.     43 

Effects on Individual Red-Legged Frogs 44 
Potential impacts to individual red-legged frogs would be greater than those 45 
described for Alternative 1.  Individual frogs could be harmed indirectly by 46 
modification of their habitat, as described above.  They could also be harmed 47 
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directly by timber harvesting, road construction, road maintenance, other use of 1 
heavy equipment, and vehicle travel on existing roads.  Timber harvesting and 2 
road construction would occur throughout the study area.  Timber harvesting 3 
would occur at a rate about 36 percent higher than anticipated for Alternative 1 4 
(Table 4.1-1), while new road construction would be 43 percent higher than 5 
Alternative 1 (103.9 miles of new roads under Alternative 2 versus 72.6 miles 6 
under Alternative 1) (Table 4.2-1).  Adult red-legged frogs that forage outside 7 
RMAs would therefore be more vulnerable to being crushed by logging and road 8 
building equipment under Alternative 2.   9 

Like Alternative 1, no new road construction would occur parallel to or within 10 
100 feet of streams, but new roads could be built across streams or more than 100 11 
feet from streams.  New roads would create a risk of direct injury, and those that 12 
cross streams would also remove streamside cover and temporarily contribute to 13 
short-term degradation of water quality that could contribute to mortality of adult 14 
and juvenile frogs.  Overall, however, new road crossings would affect a 15 
relatively small number of acres in the study area so the resulting impacts to 16 
frogs would be small.  Existing roads near streams would continue to be 17 
maintained and used for timber harvesting, other management activities, and 18 
recreation in the study area, similar to Alternative 1.  Red-legged frogs 19 
attempting to cross roads at night would be at risk of being crushed, but night-20 
time traffic volumes in the study area are very low and resulting frog mortalities 21 
would be rare. 22 

Monitoring activities under Alternative 2 would involve measurements of habitat 23 
conditions to track stand structure and habitat suitability, and surveys for covered 24 
species including red-legged frogs.  These types of activities are not expected to 25 
result in negative impacts to red-legged frogs.  The results of monitoring could be 26 
used to trigger adaptive management; however, the Elliott State Forest Habitat 27 
Conservation Plan (Oregon Department of Forestry 2008) does not provide 28 
specific options that would be pursued.  Instead, it outlines the potential need for 29 
changes to occur in the management practices associated with the forest 30 
management plan and HCP, and the ability to make appropriate changes as 31 
needed.  It is assumed that adaptive management would be subject to review by 32 
the Services to ensure it did not decrease the overall effectiveness of the HCP or 33 
introduce impacts to covered species that have not already been addressed. 34 

Effects on the Regional Population  35 
The contribution to the red-legged frog population under Alternative 2 would be 36 
less than Alternative 1.  Habitat quality, and thus the potential population size, 37 
would be lower under Alternative 1 because of selective timber harvesting that 38 
would occur within RMAs to promote advanced structure forest.  By Year 50, the 39 
estimated proportion of advanced structure forest within the riparian assessment 40 
zone would be about 2 percent lower than Alternative 1, and suitable habitat 41 
within individual management basins would be very similar (within 10 percent) 42 
between the alternatives.  However, the habitat modeling used to provide this 43 
index (Oregon Department of Forestry 2006d) may not be precise enough to 44 
reflect all the benefits of thinning in the RMAs under Alternative 2.  Even though 45 
the model suggests the proportion of advanced structure forest within the riparian 46 
assessment zone would be similar under the two alternatives, the potential for 47 
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this level of advanced structure forest would be greater under Alternative 2 1 
because the thinning would be specifically focused at removing hardwood trees 2 
and promoting dense, mature forest cover.  No such management would occur 3 
under Alternative 1, so benefits associated with hardwoods would be lost under 4 
Alternative 2. 5 

Alternative 3 - Increased Stream Buffers and Intensive 6 
Forestry 7 

Habitat at the Landscape Level 8 
Under Alternative 3, suitable red-legged frog habitat would be maintained and 9 
developed in a network of conservation areas that would represent about 50 10 
percent of the study area.  These conservation areas would offer some level of 11 
protection to all potential breeding sites, whether associated with streams, ponds 12 
or forest (i.e., non-breeding) habitat near breeding sites.  Breeding sites and 13 
associated forest within upland conservation areas would generally be protected 14 
from timber harvest and other management-related impacts.  Outside of upland 15 
conservation areas, RMAs would also offer protection to red-legged frog 16 
breeding sites and most associated forest by restricting timber harvest along lakes 17 
and streams.   18 

Under Alternative 3, 16,019 acres along Type F and perennial Type N streams 19 
would be in no-harvest RMAs (Table 4.2-4).  This would be 7,762 acres (94 20 
percent) more than what would be in RMAs under Alternative 1.  A 160-foot no-21 
harvest zone would be applied to all Type F streams in the study area, and a 100-22 
foot no-harvest zone would be applied to all Type N streams.  Timber harvest 23 
would be prohibited within 25 feet of all lakes larger than 0.25 acre, with varying 24 
levels of harvest allowed up to 100 feet from lakes depending on size and 25 
presence of sensitive aquatic life.  Refer to Table 2-11 in Chapter 2, Alternatives, 26 
for a detailed outline of forest management activities allowed within RMAs 27 
established around lakes and ponds under Alternative 3.  The RMAs would also 28 
provide habitat connectivity and corridors for red-legged frog movements and 29 
dispersal. 30 

Similar to Alternative 1, the proportion of advanced structure forest within the 31 
riparian assessment zone was evaluated as an index of suitable riparian habitat 32 
for red-legged frogs.  Under Alternative 3, suitable habitat would increase at a 33 
faster rate than Alternative 1 (Figure 4.6-79).  By Year 50, the proportion of 34 
advanced structure forest in the riparian assessment zone would be approximately 35 
80 percent, about 22 percent more than Alternative 1.  Within individual 36 
management basins, suitable habitat within the riparian assessment zone would 37 
be either similar to or exceed the levels expected under Alternative 1 at all times 38 
throughout the 50-year period (Figures 4.6-80 through 4.6-92).  By Year 50, 39 
seven of 13 management basins under Alternative 3 would achieve levels of 40 
suitable habitat that would be 10 to 55 percent higher than under Alternative 1.  41 
Only Basin 2 would have less (6 percent) suitable habitat than Alternative 1.  42 
Under Alternative 3, none of the management basins would experience sustained 43 
declines in suitable red-legged frog habitat over time, and by Year 50 advanced 44 
structure forest in RMAs would exceed 70 percent in all management basins. 45 
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Impacts to red-legged frog habitat from timber harvest outside upland 1 
conservation areas would be less than under Alternative 1.  An estimated 61,890 2 
acres of clearcut harvest and commercial thinning would occur in the study area 3 
over the next 50 years (Table 4.1-1).  This would be a decrease of 7 percent 4 
relative to Alternative 1.  The wider RMAs under Alternative 3 would further 5 
limit the impact this harvesting would have on red-legged frog habitat.  Timber 6 
harvest could still remove habitat that might otherwise be used by frogs foraging 7 
up to 1,000 feet from water, but the potential for this would be less than under 8 
Alternative 1 due to the wider RMAs.    9 

Effects on Individual Red-Legged Frogs 10 
Potential impacts to individual red-legged frogs would be slightly less than those 11 
described for Alternative 1.  Individual frogs could be harmed indirectly by 12 
adverse modification of their habitat.  They could also be harmed directly by 13 
timber harvesting, road construction, road maintenance, other use of heavy 14 
equipment, and vehicle travel on existing roads.  Timber harvesting would occur 15 
at a rate about 7 percent less than anticipated for Alternative 1 (Table 4.1-1), 16 
while new road construction would be 20 percent higher than Alternative 1 (87.1 17 
miles of new roads under Alternative 3 versus 72.6 miles under Alternative 1) 18 
(Table 4.2-1).  Adult red-legged frogs that forage outside RMAs could be less 19 
vulnerable to being crushed by logging and road building equipment under 20 
Alternative 3.  21 

Like Alternative 1, no new road construction would occur parallel to or within 22 
100 feet of streams, but new roads could be built across streams or more than 100 23 
feet from streams.  New roads would create a risk of direct injury, and those that 24 
cross streams would also remove streamside cover and temporarily contribute to 25 
short-term degradation of water quality that could contribute to mortality of adult 26 
and juvenile frogs.  Overall, however, new road crossings would affect a 27 
relatively small number of acres in the study area so the resulting impacts to 28 
frogs would be small.  Existing roads near streams would continue to be 29 
maintained and used for timber harvesting, other management activities, and 30 
recreation in the study area similar to Alternative 1.  Red-legged frogs attempting 31 
to cross roads at night would be at risk of being crushed, but night-time traffic 32 
volumes in the study area are very low and resulting frog mortalities would be 33 
rare. 34 

Effects on the Regional Population 35 
The contribution to the red-legged frog population under Alternative 3 would be 36 
greater than Alternative 1.  By Year 50, the proportion of advanced structure 37 
forest within the riparian assessment zone would be about 22 percent higher than 38 
Alternative 1.  Suitable habitat within many (7 of 13) of the individual 39 
management basins would be 10 to 55 percent higher than Alternative 1.  By 40 
Year 50, suitable habitat would exceed 70 percent in all management basins.  41 
These increases in habitat quality would benefit the larger regional population of 42 
red-legged frogs. 43 
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4.6.2.9 Coastal Tailed Frog 1 

The coastal tailed frog is adapted to swift, cold, perennial mountain streams with 2 
boulder and cobble substrates.  It is closely associated with non-fish-bearing 3 
streams within older forest.  Coastal tailed frogs have been found in suitable 4 
streams throughout the study area, including all three of the major watersheds in 5 
the study area (Coos, Umpqua, and Tenmile Watersheds).  Refer to Section 6 
3.6.2.10, Affected Environment - Coastal Tailed Frog, for more detail on the life 7 
history and habitat requirements of this species. 8 

Although coastal tailed frogs may be found in limited numbers in a wide range of 9 
stream types, for the purposes of this EIS suitable coastal tailed frog habitat is 10 
assumed to be perennial Type N streams and associated forest buffers.  An 11 
estimated 348 miles of perennial Type N streams are present in the study area 12 
(Table 3.5-5).  Optimal conditions for coastal tailed frogs exist when this habitat 13 
is bordered by advanced structure forest.  The effects of forest management on 14 
coastal tailed frog habitat are evaluated by estimating the relative amount of 15 
advanced structure forest within 160 feet of large and medium Type N streams, 16 
and 100 feet of small Type N streams.  Management activities associated with 17 
each of the three alternatives have the potential to affect coastal tailed frogs by 18 
altering riparian forest and degrading stream water quality (e.g., increasing 19 
sedimentation and elevating water temperature) and fragmenting suitable habitat.  20 
The implementation of these activities could also result in other direct and 21 
indirect effects to coastal tailed frogs (e.g., mortality and displacement).  These 22 
potential effects are described below. 23 

Alternative 1 - Current Management (No-Action) 24 

Habitat at the Landscape Level 25 
Under Alternative 1, suitable coastal tailed frog habitat (perennial Type N 26 
streams) would be maintained and enhanced by the establishment of upland 27 
reserve areas and RMAs covering about 19.5 percent of the study area, and 28 
through long timber harvest rotations (over 160 years) outside reserve areas in 29 
selected management basins.  Under Alternative 1, streams within upland reserve 30 
areas (HCAs and SUV areas) would generally be protected from the effects of 31 
timber harvest and other management activities, and would retain suitable habitat 32 
for coastal tailed frogs over the next 50 years.   33 

Outside the upland reserve areas, RMAs established along perennial Type N 34 
streams would prevent timber harvesting within 50 feet of the active stream 35 
channel.  An estimated 3,927 acres of riparian forest along perennial Type N 36 
streams (including those within upland reserve areas) would provide protection 37 
for coastal tailed frog habitat under Alternative 1.  These RMAs would help 38 
maintain water quality by reducing fine sediment loads and providing forest 39 
canopy to maintain cool water temperatures.  Forest more than 50 feet from the 40 
stream could be harvested, and to a limited extent forest within 50 feet could be 41 
harvested for specific riparian enhancement projects.  Any harvest within 100 42 
feet of the stream channel would have the potential to negatively affect foraging 43 
habitat for adult coastal tailed frogs, and reduce shade to the stream in certain 44 
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situations.  In general, however, most perennial Type N streams would remain 1 
suitable habitat for coastal tailed frogs, and provide habitat connectivity for 2 
coastal tailed frog movement and dispersal across the study area. 3 

As described in Section 4.6.1.3, Approach and Methodology-Other Wildlife, the 4 
effects of riparian forest management on coastal tailed frogs were evaluated 5 
using a standard assessment width of 160 feet on large and medium Type N 6 
streams and 100 feet on small Type N streams.  Forest trends within this riparian 7 
assessment zone were evaluated as an index of suitable habitat for coastal tailed 8 
frogs.  It was presumed that the quality of aquatic breeding sites and adjacent 9 
riparian areas used by coastal tailed frogs would improve as the proportion of 10 
advanced structure forest within the riparian assessment zone increased.  Based 11 
on this index, habitat quality for coastal tailed frogs in the study area would 12 
increase over the next 50 years under Alternative 1 (Figure 4.6-93).  Advanced 13 
structure forest in the riparian assessment zone would increase from 38 percent to 14 
54 percent by Year 50 under Alternative 1.  Within individual management 15 
basins, the proportion of advanced structure forest in the riparian assessment 16 
zone would fluctuate over time, but would generally increase over the 50-year 17 
period (Figures 4.6-94 through 4.6-106).  None of the management basins would 18 
experience sustained declines in coastal tailed frog habitat quality, however, 19 
habitat in Basin 10 would remain low (below 30 percent advanced structure 20 
forest) over the entire 50-year period.  The proportion of advanced structure 21 
forest within the riparian assessment zone of most (9 out of 12) of the remaining 22 
management basins would exceed 50 percent by Year 50. 23 

Effects on Individual Coastal Tailed Frogs 24 
Individual coastal tailed frogs can be harmed indirectly by adverse modification 25 
of their habitat, as discussed above.  They can also be harmed directly by timber 26 
harvesting, road construction, road maintenance, other use of heavy equipment, 27 
and vehicle travel on existing roads in occupied habitat.  Although highly 28 
aquatic, adult coastal tailed frogs may venture 82 feet or more from streams into 29 
humid forests during wet weather, particularly at night (Nussbaum et al. 1983).  30 
Timber harvesting and road construction would occur outside RMAs throughout 31 
the study area, and adults that forage outside the RMAs would be vulnerable to 32 
being crushed by logging and road building equipment.  An estimated 66,395 33 
acres of clearcut harvest and commercial thinning would occur in the study area 34 
over the next 50 years (Table 4.1-1).   35 

There would also be 72.6 miles of new roads constructed in the study area over 36 
the next 50 years under Alternative 1 (Table 4.2-1).  Some of the new roads 37 
would cross streams, but there would be no new roads parallel to or within 100 38 
feet of streams.  The new stream crossings would create a risk of direct injury, as 39 
well as remove streamside cover and temporarily contribute to short-term 40 
degradation of water quality that could result in mortality of adult and juvenile 41 
frogs.  However, new road crossings would affect a relatively small number of 42 
acres in the study area.  Existing roads near streams would continue to be 43 
maintained and used for timber harvesting, other management activities, and 44 
recreation in the study area.  Coastal tailed frogs are known to forage away from 45 
streams in rainy weather (Nussbaum et al. 1983), and frogs that do so in the study 46 
area could be at risk of being crushed if they crossed roads.  Such movements 47 
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would be more common at night, however, when traffic volumes in the study 1 
area are extremely low.  The resulting risk of coastal tailed frog mortality along 2 
roads would therefore be low. 3 

Effects on the Regional Population  4 
Alternative 1 would contribute to the conservation of the local coastal tailed frog 5 
population by providing stream and riparian habitat within RMAs capable of 6 
supporting larvae and adults over the next 50 years.  Suitable coastal tailed frog 7 
habitat in the study area overall, and within the individual management basins, 8 
would increase over the same period.  By Year 50, the proportion of advanced 9 
structure forest within the riparian assessment zone (an index of suitable habitat 10 
for coastal tailed frogs) would increase 16 percent, with 9 of 13 management 11 
basins exceeding 50 percent suitable habitat. 12 



 Figure 4.6-93
Forest-Wide Trends in Coastal Tailed Frog and Southern Torrent Salamander Habitat

 Over 50-Year Period
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Figures 4.6-94 through 4.6-97
Basins 1 through 4: Trends in Coastal Tailed Frog and Southern Torrent Salamander Habitat 

Over 50-Year Period
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Figure 4.6-94. Basin 1 Trends in Coastal Tailed Frog and Southern Torrent

Salamander Habitat Over 50-Year Period
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Figure 4.6-95. Basin 2 Trends in Coastal Tailed Frog and Southern Torrent
Salamander Habitat Over 50-Year Period
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Figure 4.6-96. Basin 3 Trends in Coastal Tailed Frog and Southern Torrent
Salamander Habitat Over 50-Year Period
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Figure 4.6-97. Basin 4 Trends in Coastal Tailed Frog and Southern Torrent
Salamander Habitat Over 50-Year Period
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Figures 4.6-98 through 4.6-101
Basins 5 through 8: Trends in Coastal Tailed Frog and Southern Torrent Salamander Habitat 

Over 50-Year Period
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Figure 4.6-98. Basin 5 Trends in Coastal Tailed Frog and Southern Torrent

Salamander Habitat Over 50-Year Period
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Figure 4.6-99. Basin 6 Trends in Coastal Tailed Frog and Southern Torrent
Salamander Habitat Over 50-Year Period
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Figure 4.6-100. Basin 7 Trends in Coastal Tailed Frog and Southern Torrent
Salamander Habitat Over 50-Year Period
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Figure 4.6-101. Basin 8 Trends in Coastal Tailed Frog and Southern Torrent
Salamander Habitat Over 50-Year Period
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Figures 4.6-102 through 4.6-105
Basins 9 through 12: Trends in Coastal Tailed Frog and Southern Torrent Salamander Habitat 

Over 50-Year Period
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Figure 4.6-102. Basin 9 Trends in Coastal Tailed Frog and Southern Torrent
Salamander Habitat Over 50-Year Period
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Figure 4.6-103. Basin 10 Trends in Coastal Tailed Frog and Southern
Torrent Salamander Habitat Over 50-Year Period
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Figure 4.6-104. Basin 11 Trends in Coastal Tailed Frog and Southern
Torrent Salamander Habitat Over 50-Year Period  
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Figure 4.6-105. Basin 12 Trends in Coastal Tailed Frog and Southern Torrent
Salamander Habitat Over 50-Year Period
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Figure 4.6-106

Basin 13: Trends in Coastal Tailed Frog and Southern Torrent Salamander Habitat 

Over 50-Year Period
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Figure 4.6-106. Basin 13 Trends in Coastal Tailed Frog and Southern Torrent
Salamander Habitat Over 50-Year Period
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Alternative 2 - Proposed Action 1 

Habitat at the Landscape Level 2 
Under Alternative 2, suitable tailed frog habitat would be maintained and 3 
enhanced in the expanded network of conservation areas, which would represent 4 
about 27 percent of the study area.  These conservation areas would protect all 5 
potential stream and pond habitat, as well as forest adjacent to aquatic habitats.  6 
Coastal tailed frog habitat within T&E core areas and SUV areas would generally 7 
be protected from timber harvest impacts, and would remain suitable throughout 8 
the next 50 years.   9 

The RMAs would provide protection to streams and adjacent forest outside 10 
upland conservation areas by restricting timber harvest.  Under Alternative 2, an 11 
estimated 12,698 acres along perennial Type N streams would be in no-harvest or 12 
partial-harvest RMAs.  This would be 8,771 acres (over 200 percent) more than 13 
under Alternative 1.  The RMAs established along perennial Type N streams 14 
under Alternative 2 would be wider than Alternative 1 (160 feet versus 50 feet), 15 
with no timber harvest allowed within 25 feet of the active stream channel.  16 
Harvest within specified live tree retention targets, however, would be allowed 17 
between 25 and 160 feet from the stream.  Additional aquatic and riparian 18 
strategies under Alternative 2 for Type N streams would concentrate the tree 19 
retention from the 25 to 160 foot zone to within 50 feet of the stream.  Unless 20 
there were operational or safety constraints, tree retention under Alternative 2 21 
would result in a 50-foot no harvest RMA on most streams.  Thus, although 22 
RMAs around Type N streams would be wider under Alternative 2, resulting 23 
buffers would provide an effective no-harvest buffer of similar width to 24 
Alternative 1. 25 

Depending on site conditions and harvest design, these actions could degrade 26 
suitable coastal tailed frog habitat (e.g., increase sedimentation and elevate water 27 
temperature) and exclude coastal tailed frogs from some stream segments.  Under 28 
most circumstances, the RMAs along Type N streams under Alternative 2 would 29 
be expected to provide a level of protection for coastal tailed frog habitat similar 30 
to the narrower, no-harvest RMAs of Alternative 1.  Although the overall amount 31 
of timber harvest outside conservation areas under Alternative 2 would be 36 32 
percent higher than Alternative 1 (Table 4.1-1), no substantial increase in impacts 33 
to coastal tailed frogs would be expected.  The network of RMAs established 34 
across the study area would also provide habitat connectivity and corridors for 35 
coastal tailed frog movements and dispersal. 36 

Suitable habitat for coastal tailed frogs (as measured by the proportion of 37 
advanced structure forest within 160 feet of large and medium Type N streams 38 
and 100 feet of small Type N streams) would increase at a slightly slower rate 39 
under Alternative 2 than Alternative 1 (Figure 4.6-93).  By Year 50, the 40 
proportion of advanced structure forest in the riparian assessment zone would be 41 
approximately 52 percent; about 2 percent less than Alternative 1.  Within 42 
individual management basins, the proportion of advanced structure forest in the 43 
riparian assessment zone would generally be very similar (within 10 percent) 44 
between Alternatives 1 and 2, especially over the first 15 to 20 years (Figures 45 
4.6-94 to 4.6-104).  Exceptions would include Basin 2, where the proportion of 46 
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suitable habitat under Alternative 2 would be more than 10 percent lower than 1 
Alternative 1 by Year 50, and Basins 10 and 13, where the proportion of suitable 2 
habitat under Alternative 2 would be more than 10 percent higher than 3 
Alternative 1 by Year 50.  Under Alternative 2, only Basin 2 would experience 4 
sustained declines in suitable coastal tailed frog habitat over time. 5 

Effects on Individual Coastal Tailed Frogs 6 
The potential for individual coastal tailed frogs to be impacted could be greater 7 
under Alternative 2 than under Alternative 1.  Individual frogs could be harmed 8 
indirectly by modification of their habitat, similar to Alternative 1.  They could 9 
also be harmed directly by timber harvesting, road construction, road 10 
maintenance, other use of heavy equipment, and vehicle travel on existing roads.  11 
Timber harvesting would occur at a rate roughly 36 percent higher than 12 
anticipated for Alternative 1 (Table 4.1-1), and could occur closer to some 13 
streams.  New road construction would be 43 percent higher than Alternative 1 14 
(103.9 miles of new roads under Alternative 2 versus 72.6 miles under 15 
Alternative 1) (Table 4.2-1).  Adult coastal tailed frogs that forage more than 50 16 
feet from streams would therefore be more vulnerable to being crushed by 17 
logging and road building equipment under Alternative 2.   18 

Like Alternative 1, no new road construction would occur parallel to or within 19 
100 feet of streams, but new roads could be built across streams or more than 100 20 
feet from streams.  New roads would create a risk of direct injury, and those that 21 
cross streams would also remove streamside cover and contribute to short-term 22 
degradation of water quality that could result in mortality of adult and juvenile 23 
frogs.  Overall, however, new road crossings would affect a relatively small 24 
number of acres in the study area, so the resulting impacts to frogs would be 25 
small.  Existing roads near streams would continue to be maintained and used for 26 
timber harvesting, other management activities, and recreation in the study area 27 
similar to Alternative 1.  Coastal tailed frogs are known to forage away from 28 
streams in rainy weather (Nussbaum et al. 1983), and frogs that do so in the study 29 
area could be at risk of being crushed if they crossed roads.  Such movements 30 
would be more common at night, however, when traffic volumes in the study 31 
area are extremely low.  The resulting risk of coastal tailed frog mortality along 32 
roads would therefore be low, and would be similar to Alternative 1. 33 

Monitoring activities under Alternative 2 would involve measurements of habitat 34 
conditions to track stand structure, water quality conditions and habitat 35 
suitability, and surveys for covered species including coastal tailed frogs.  These 36 
types of activities are not expected to result in negative impacts to coastal tailed 37 
frogs.  The results of monitoring could be used to trigger adaptive management; 38 
however, the Elliott State Forest Habitat Conservation Plan (Oregon Department 39 
of Forestry 2008) does not provide specific options that would be pursued.  40 
Instead, it outlines the potential need for changes to occur in the management 41 
practices associated with the forest management plan and the HCP, and the 42 
ability to make appropriate changes as needed.  It is assumed that adaptive 43 
management would be subject to review by the Services to ensure it did not 44 
decrease the overall effectiveness of the HCP or introduce impacts to covered 45 
species that have not already been addressed. 46 
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Effects on the Regional Population 1 
The contribution to the regional coastal tailed frog population under Alternative 2 2 
would be about the same as Alternative 1.  By Year 50, the proportion of 3 
advanced structure forest within the riparian assessment zone (an index of 4 
suitable habitat for coastal tailed frogs) would be only about 2 percent lower than 5 
Alternative 1.  Suitable habitat within individual management basins would be 6 
very similar (within 10 percent) between Alternatives 1 and 2.  Alternative 2 7 
would contribute to the regional conservation of coastal tailed frogs by 8 
maintaining habitat in the study area. 9 

Alternative 3 - Increased Stream Buffers and Intensive 10 
Forestry 11 

Habitat at the Landscape Level 12 
The expanded network of upland conservation areas and RMAs under 13 
Alternative 3, representing about 50 percent of the study area, would maintain 14 
and enhance suitable coastal tailed frog habitat.  Suitable habitat within upland 15 
conservation areas would generally be protected from all timber harvest and 16 
other management-related impacts.  Outside of these areas, 100-foot no-harvest 17 
zones would apply to all Type N streams.  By comparison, Alternative 1 would 18 
have 50-foot no-harvest RMAs on perennial Type N streams, and no buffers on 19 
seasonal Type N streams.  About 8,727 acres in RMAs would provide protection 20 
for coastal tailed frog habitat under Alternative 3, which would be 4,800 acres 21 
(122 percent) more than would be provided under Alternative 1.  The wider no-22 
harvest RMAs of Alternative 3 would help maintain water quality in suitable 23 
coastal tailed frog habitat by reducing fine sediment loads and providing forest 24 
canopy to maintain cool water temperatures.  The network of RMAs established 25 
across the study area would also provide habitat connectivity for coastal tailed 26 
frog movement and dispersal. 27 

Under Alternative 3, suitable habitat for coastal tailed frogs (as estimated by the 28 
proportion of advanced structure forest within 160 feet of large and medium 29 
Type N streams and 100 feet of small Type N streams) would increase at a much 30 
higher rate than Alternative 1 (Figure 4.6-93).  By Year 50, the proportion of 31 
advanced structure forest in the riparian assessment zone would be approximately 32 
79 percent, about 25 percent more than Alternative 1.  Within individual 33 
management basins, suitable habitat in the riparian assessment zone would 34 
generally exceed levels expected under Alternative 1 at all times during the 50-35 
year period (Figures 4.6-94 through 4.6-102).  By Year 50, most management 36 
basins (11 of 13) under Alternative 3 would achieve levels of suitable habitat that 37 
would be 10 to 40 percent higher than under Alternative 1.  None of the 38 
management basins under Alternative 3 would experience sustained declines in 39 
suitable coastal tailed frog habitat, and by Year 50, advanced structure forest 40 
would approach 70 percent or more in all management basins. 41 

Impacts to coastal tailed frog habitat from timber harvest outside upland 42 
conservation areas and RMAs would be less than under Alternative 1.  An 43 
estimated 61,890 acres of clearcut harvest and commercial thinning would occur 44 
in the study area over the next 50 years, a decrease of 7 percent from Alternative 45 
1 (Table 4.1-1).  Wider RMAs under Alternative 3 would also limit the impact 46 
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this harvesting would have on coastal tailed frog habitat.  Timber harvest could 1 
still remove habitat that might otherwise be used by frogs foraging more than 100 2 
feet from water, but the potential for this would be less than under Alternative 1 3 
due to the wider RMAs.    4 

Effects on Individual Coastal Tailed Frogs 5 
Potential impacts to individual coastal tailed frogs would be slightly less than 6 
those described for Alternative 1.  Individual frogs could be harmed indirectly by 7 
adverse modification of their habitat.  They could also be harmed directly by 8 
timber harvesting, road construction, road maintenance, other use of heavy 9 
equipment, and vehicle travel on existing roads.  Timber harvesting would occur 10 
at a rate about 7 percent lower than anticipated for Alternative 1 (Table 4.1-1), 11 
while new road construction would be 20 percent higher than Alternative 1 (87.1 12 
miles of new roads under Alternative 3 versus 72.6 miles under Alternative 1) 13 
(Table 4.2-1).  Adult coastal tailed frogs that forage outside RMAs could be less 14 
vulnerable to being crushed by logging and road building equipment under 15 
Alternative 3.   16 

Like Alternative 1, no new road construction would occur parallel to or within 17 
100 feet of streams, but new roads could be built across streams or more than 100 18 
feet from streams.  New roads would create a risk of direct injury, and those that 19 
cross streams would also remove streamside cover and temporarily contribute to 20 
short-term degradation of water quality that could result in mortality of adult and 21 
juvenile frogs.  Overall, new road crossings would affect a relatively small 22 
number of acres in the study area, so the resulting impacts to frogs would be 23 
small.  Existing roads near streams would continue to be maintained and used for 24 
timber harvesting, other management activities, and recreation in the study area 25 
similar to Alternative 1.  Coastal tailed frogs are known to forage away from 26 
streams in rainy weather (Nussbaum et al. 1983), and frogs that do so in the study 27 
area could be at risk of being crushed if they crossed roads.  Such movements 28 
would be more common at night, however, when traffic volumes in the study 29 
area are extremely low.  The resulting risk of coastal tailed frog mortality along 30 
roads would therefore be low, and would be similar to Alternative 1. 31 

Effects on the Regional Population  32 
The contribution to the coastal tailed frog population under Alternative 3 would 33 
be substantially greater than Alternative 1.  By Year 50, the proportion of 34 
advanced structure forest within the riparian assessment zone (an index of 35 
suitable habitat for coastal tailed frogs) would be about 25 percent higher than 36 
Alternative 1.  Suitable habitat within most (11 of 13) individual management 37 
basins would be 10 to 40 percent higher than Alternative 1.  By Year 50, suitable 38 
habitat would approach 70 percent or more in all management basins, ensuring 39 
that Alternative 3 would contribute to the regional conservation of coastal tailed 40 
frogs by maintaining habitat in the study area. 41 

4.6.2.10 Southern Torrent Salamander 42 

The southern torrent salamander occupies the rocky shoreline and splash zones of 43 
cold, perennial mountain streams, seeps, and springs.  They are generally 44 
associated with Type N streams in mature or old-growth forest that provides 45 
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overstory shade (to keep streams cold) and low-lying vegetation (to reduce 1 
sedimentation).  Southern torrent salamanders have been found in suitable 2 
streams throughout the study area, including all three of the major watersheds in 3 
the study area (Coos, Umpqua, and Tenmile Watersheds).  Refer to Section 4 
3.6.2.11, Affected Environment - Southern Torrent Salamander, for more detail 5 
on the life history and habitat requirements of this species. 6 

Although they may be found in a wider range of stream types, for the purposes of 7 
this EIS, suitable southern torrent salamander habitat is assumed to be perennial 8 
Type N streams and associated forest buffers.  An estimated 348 miles of 9 
perennial Type N streams are present in the study area (Table 3.5-5).  Optimal 10 
conditions for southern torrent salamanders exist when this habitat is bordered by 11 
advanced structure forest.  The effects of forest management on coastal southern 12 
torrent salamander habitat are evaluated by calculating the relative amount of 13 
mature forest cover (advanced structure forest) within 160 feet of large and 14 
medium Type N streams and 100 feet of small Type N streams.  Forest 15 
management activities associated with each of the three alternatives have the 16 
potential to affect southern torrent salamanders by degrading stream water 17 
quality (e.g., increasing sedimentation and elevating water temperature) and 18 
fragmenting suitable habitat.  The implementation of these activities may also 19 
result in other direct and indirect effects on southern torrent salamanders (e.g., 20 
mortality and displacement).  Because of their very small home range sizes, 21 
limited capacity to disperse, and very low reproductive rate, southern torrent 22 
salamanders are particularly susceptible to impact from timber harvest activities.  23 
These potential effects are described below. 24 

Alternative 1 - Current Management (No-Action) 25 

Habitat at the Landscape Level 26 
Under Alternative 1, suitable southern torrent salamander habitat (perennial Type 27 
N streams) would be maintained and enhanced by the establishment of upland 28 
reserve areas and RMAs covering about 19.5 percent of the study area, and 29 
through long timber harvest rotations (over 160 years) outside reserve areas in 30 
selected management basins.  Under Alternative 1, streams within upland reserve 31 
areas (HCAs and SUV areas) would generally be protected from the effects of 32 
timber harvest and other management activities, and would retain suitable habitat 33 
for southern torrent salamanders over the next 50 years.   34 

Outside the upland reserve areas, RMAs established along perennial Type N 35 
streams would prevent timber harvesting within 50 feet of the active stream 36 
channel.  An estimated 3,927 acres of riparian forest along perennial Type N 37 
streams (including those within upland reserve areas) would provide protection 38 
for southern torrent salamander habitat under Alternative 1.  These RMAs would 39 
help maintain water quality by reducing fine sediment loads and providing forest 40 
canopy to maintain cool water temperatures.  Forest more than 50 feet from the 41 
stream could be harvested, and to a limited extent forest within 50 feet could be 42 
harvested for specific riparian enhancement projects.  Any harvest within 100 43 
feet of the stream channel would have the potential to negatively affect foraging 44 
habitat for adult southern torrent salamanders, and reduce shade to the stream in 45 
certain situations.  In general, however, most perennial Type N streams would 46 
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remain suitable habitat for southern torrent salamanders, and provide habitat 1 
connectivity for southern torrent salamander movement and dispersal across the 2 
study area. 3 

As described in Section 4.6.1.3, Approach and Methodology-Other Wildlife, the 4 
effects of riparian forest management on southern torrent salamanders were 5 
evaluated using a standard riparian assessment zone 160 feet wide along large 6 
and medium Type N streams and 100 feet wide along small Type N streams.  7 
Forest trends within this riparian assessment zone were evaluated as an index of 8 
suitable habitat for southern torrent salamanders.  It was presumed that the 9 
quality of aquatic breeding sites and adjacent riparian areas used by southern 10 
torrent salamanders would improve as the proportion of advanced structure forest 11 
(i.e., mature forest cover) within the riparian assessment zone increased.  Based 12 
on this index, habitat quality for southern torrent salamanders in the study area 13 
would increase over the next 50 years under Alternative 1 (Figure 4.6-93).  14 
Advanced structure forest in the riparian assessment zone would increase from 15 
38 percent to 54 percent by Year 50 under Alternative 1.  Within individual 16 
management basins, the proportion of advanced structure forest in the riparian 17 
assessment zone would fluctuate over time, but would generally increase over the 18 
50-year period (Figures 4.6-94 through 4.6-106).  None of the management 19 
basins would experience sustained declines in southern torrent salamander 20 
habitat quality, however, habitat in Basin 10 would remain low (below 30 percent 21 
advanced structure forest) over the entire 50-year period.  The proportion of 22 
advanced structure forest within the riparian assessment zone of most (9 out of 23 
12) of the remaining management basins would exceed 50 percent by Year 50. 24 

Effects on Individual Southern Torrent Salamanders 25 
Individual southern torrent salamanders can be harmed indirectly by adverse 26 
modification of their habitat, as discussed above.  They can also be harmed 27 
directly by timber harvesting, road construction, road maintenance, other use of 28 
heavy equipment, and vehicle travel on existing roads in occupied habitat.  29 
Although highly aquatic and usually very sedentary, individual adult southern 30 
torrent salamanders may venture up to 164 feet from their typical stream and 31 
streamside habitat (Good and Wake 1992).  Timber harvesting and road 32 
construction would occur outside RMAs throughout the study area, and adults 33 
that forage outside the RMAs would be vulnerable to being crushed by logging 34 
and road building equipment.  An estimated 66,395 acres of forest would be 35 
clearcut harvested or thinned over the next 50 years under Alternative 1 (Table 36 
4.1-1), and logging within 100 feet of perennial streams would have the potential 37 
to injure or kill adult southern torrent salamanders.   38 

There would also be 72.6 miles of new roads constructed in the study area over 39 
the next 50 years under Alternative 1 (Table 4.2-1).  Some of the new roads 40 
would cross streams, but there would be no new roads parallel to or within 100 41 
feet of streams.  The new stream crossings would create a risk of direct injury, as 42 
well as remove streamside cover and temporarily contribute to short-term 43 
degradation of water quality that could result in mortality of adult and juvenile 44 
salamanders.  However, new road crossings would affect a relatively small 45 
number of acres in the study area.  Existing roads near streams would continue to 46 
be maintained and used for timber harvesting, other management activities, and 47 
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recreation in the study area.  Southern torrent salamanders that forage away from 1 
streams could be at risk of being crushed if they crossed roads, but the potential 2 
for this would be very low given the affinity these salamanders have for stream 3 
sides, and the relatively low traffic volumes in the study area.   4 

Effects on the Regional Population  5 
Alternative 1 would contribute to the conservation of the local southern torrent 6 
salamander population by providing stream and riparian habitat within RMAs 7 
capable of supporting larvae and adults over the next 50 years.  Suitable southern 8 
torrent salamander habitat in the study area overall, and within the individual 9 
management basins, would increase over the same period.  By Year 50, the 10 
proportion of advanced structure forest within the riparian assessment zone (an 11 
index of suitable habitat for southern torrent salamanders) would increase 16 12 
percent, with 9 of 13 management basins exceeding 50 percent suitable habitat.  13 
This management would contribute to the regional conservation of southern 14 
torrent salamanders by maintaining habitat in the study area. 15 

Alternative 2 - Proposed Action 16 

Habitat at the Landscape Level 17 
Under Alternative 2, suitable southern torrent salamander habitat would be 18 
maintained and enhanced in the expanded network of conservation areas, which 19 
would represent about 27 percent of the study area.  These conservation areas 20 
would protect all potential stream and pond habitat, as well as forest adjacent to 21 
aquatic habitats.  Southern torrent salamander habitat within T&E core areas and 22 
SUV areas would generally be protected from timber harvest impacts, and would 23 
remain suitable throughout the next 50 years.   24 

The RMAs would provide protection to streams and adjacent forest outside 25 
upland conservation areas by restricting timber harvest.  Under Alternative 2, an 26 
estimated 12,698 acres along perennial Type N streams would be in no-harvest or 27 
partial-harvest RMAs.  This would be 8,771 acres (over 200 percent) more than 28 
under Alternative 1.  The RMAs established along perennial Type N streams 29 
under Alternative 2 would be wider than Alternative 1 (160 feet versus 50 feet), 30 
with no timber harvest allowed within 25 feet of the active stream channel.  31 
Harvest within specified live tree retention targets, however, would be allowed 32 
between 25 and 160 feet from the stream.  Additional aquatic and riparian 33 
strategies under Alternative 2 for Type N streams would concentrate the tree 34 
retention from the 25 to 160 foot zone to within 50 feet of the stream.  Unless 35 
there were operational or safety constraints, tree retention under Alternative 2 36 
would result in a 50-foot no-harvest RMA on most streams.  Thus, although 37 
RMAs around Type N streams would be wider under Alternative 2, resulting 38 
buffers would provide an effective no-harvest buffer of similar width to 39 
Alternative 1.   40 

Depending on site conditions and harvest design, these actions could degrade 41 
suitable southern torrent salamander habitat (e.g., increase sedimentation and 42 
elevate water temperature) and exclude southern torrent salamanders from some 43 
stream segments.  Under most circumstances, the RMAs along Type N streams 44 
under Alternative 2 would be expected to provide a level of protection for 45 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Wildlife and Their Habitat

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.6-200 

August 2008

 

southern torrent salamander habitat similar to the narrower, no-harvest RMAs of 1 
Alternative 1.  Although the overall amount of timber harvest outside 2 
conservation areas under Alternative 2 would be about 36 percent more than that 3 
of Alternative 1 (Table 4.1-1), no substantial increase in impacts to southern 4 
torrent salamanders would be expected.  The network of RMAs established 5 
across the study area would also provide habitat connectivity and corridors for 6 
southern torrent salamander movements and dispersal. 7 

Suitable habitat for southern torrent salamanders (as measured by the proportion 8 
of advanced structure forest within the riparian assessment zone) would increase 9 
at a slightly slower rate under Alternative 2 than Alternative 1 (Figure 4.6-93).  10 
By Year 50, the proportion of advanced structure forest in the riparian 11 
assessment zone would be approximately 52 percent; about 2 percent less than 12 
Alternative 1.  Within individual management basins, the proportion of advanced 13 
structure forest in the riparian assessment zone would generally be very similar 14 
(within 10 percent) between Alternatives 1 and 2, especially over the first 15 to 15 
20 years (Figures 4.6-94 to 4.6-104).  Exceptions would include Basin 2, where 16 
the proportion of suitable habitat under Alternative 2 would be more than 10 17 
percent lower than Alternative 1 by Year 50, and Basins 10 and 13, where the 18 
proportion of suitable habitat under Alternative 2 would be more than 10 percent 19 
higher than Alternative 1 by Year 50.  Under Alternative 2, only Basin 2 would 20 
experience sustained declines in suitable southern torrent salamander habitat over 21 
time. 22 

Effects on Individual Southern Torrent Salamanders 23 
The potential for individual southern torrent salamanders to be impacted could be 24 
greater under Alternative 2 than under Alternative 1.  Individual salamanders 25 
could be harmed indirectly by adverse modification of their habitat, similar to 26 
Alternative 1.  They could also be harmed directly by timber harvesting, road 27 
construction, road maintenance, other use of heavy equipment, and vehicle travel 28 
on existing roads.  Timber harvesting would occur at a rate about 36 percent 29 
higher than anticipated for Alternative 1 (Table 4.1-1), and could occur closer to 30 
some streams.  New road construction would be 43 percent higher than 31 
Alternative 1 (103.9 miles of new roads under Alternative 2 versus 72.6 miles 32 
under Alternative 1) (Table 4.2-1).  Adult southern torrent salamanders that 33 
forage more than 50 feet from streams would therefore be more vulnerable to 34 
being crushed by logging and road building equipment under Alternative 2.   35 

Like Alternative 1, no new road construction would occur parallel to or within 36 
100 feet of streams, but new roads could be built across streams or more than 100 37 
feet from streams.  New roads would create a risk of direct injury, and those that 38 
cross streams would also remove streamside cover and contribute to short-term 39 
degradation of water quality that could result in mortality of adult and juvenile 40 
salamanders.  Overall, however, new road crossings would affect a relatively 41 
small number of acres in the study area, so the resulting impacts to salamanders 42 
would be small.  Existing roads near streams would continue to be maintained 43 
and used for timber harvesting, other management activities, and recreation in the 44 
study area similar to Alternative 1.  The occasional southern torrent salamander 45 
that forages away from a stream could be at risk of being crushed if it crossed a 46 
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road, but the potential for this would be very low, as it would be under 1 
Alternative 1. 2 

Monitoring activities under Alternative 2 would involve measurements of habitat 3 
conditions to track stand structure, water quality conditions and habitat 4 
suitability, and surveys for covered species including southern torrent 5 
salamanders.  These types of activities are not expected to result in negative 6 
impacts to southern torrent salamanders.  The results of monitoring could be used 7 
to trigger adaptive management; however, the Elliott State Forest Habitat 8 
Conservation Plan (Oregon Department of Forestry 2008) does not provide 9 
specific options that would be pursued.  Instead, it outlines the potential need for 10 
changes to occur in the management practices associated with the forest 11 
management plan and the HCP, and the ability to make appropriate changes as 12 
needed.  It is assumed that adaptive management would be subject to review by 13 
the Services to ensure it did not decrease the overall effectiveness of the HCP or 14 
introduce impacts to covered species that have not already been addressed. 15 

Effects on the Regional Population 16 
The contribution to the regional southern torrent salamander population under 17 
Alternative 2 would be about the same as Alternative 1.  By Year 50, the 18 
proportion of advanced structure forest within the riparian assessment zone (an 19 
index of suitable habitat for southern torrent salamanders) would be only about 2 20 
percent lower than Alternative 1.  Suitable habitat within individual management 21 
basins would be very similar (within 10 percent) between Alternatives 1 and 2.  22 
Alternative 2 would contribute to the regional conservation of southern torrent 23 
salamanders by maintaining habitat in the study area. 24 

Alternative 3 - Increased Stream Buffers and Intensive 25 
Forestry 26 

Habitat at the Landscape Level 27 
The expanded network of conservation areas under Alternative 3, representing 28 
about 50 percent of the study area, would maintain and enhance suitable southern 29 
torrent salamander habitat.  Suitable habitat within upland conservation areas 30 
would generally be protected from all timber harvest and other management-31 
related impacts.  Outside of these areas, 100-foot no-harvest zones would apply 32 
to all perennial Type N streams.  These would be 50 feet wider than the no-33 
harvest RMAs of Alternative 1.  About 8,727 acres in RMAs would provide 34 
protection for southern torrent salamander habitat under Alternative 3, which 35 
would be 4,800 acres (122 percent) more than would be provided under 36 
Alternative 1.  The wider no-harvest RMAs of Alternative 3 would help maintain 37 
water quality in suitable southern torrent salamander habitat by reducing fine 38 
sediment loads and providing forest canopy to maintain cool water temperatures.  39 
The network of RMAs established across the study area would also provide 40 
habitat connectivity for southern torrent salamander movement and dispersal. 41 

Under Alternative 3, suitable habitat for southern torrent salamanders (as 42 
estimated by the proportion of advanced structure forest within the riparian 43 
assessment zone) would increase at a much higher rate than Alternative 1 (Figure 44 
4.6-93).  By Year 50, the proportion of advanced structure forest in the riparian 45 
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assessment zone would be approximately 79 percent, about 25 percent more than 1 
Alternative 1.  Within individual management basins, suitable habitat in the 2 
riparian assessment zone would generally exceed levels expected under 3 
Alternative 1 at all times during the 50-year period (Figures 4.6-94 through 4.6-4 
102).  By Year 50, most management basins (11 of 13) under Alternative 3 5 
would achieve levels of suitable habitat that would be 10 to 40 percent higher 6 
than under Alternative 1.  None of the management basins under Alternative 3 7 
would experience sustained declines in suitable southern torrent salamander 8 
habitat, and by Year 50, advanced structure forest would approach 70 percent or 9 
more in all management basins. 10 

Impacts to southern torrent salamander habitat from timber harvest outside 11 
upland conservation areas and RMAs would be less than under Alternative 1.  An 12 
estimated 61,890 acres of clearcut harvest and commercial thinning would occur 13 
in the study area over the next 50 years, a decrease of 7 percent from Alternative 14 
1 (Table 4.1-1).  Wider RMAs under Alternative 3 would also limit the impact 15 
this harvesting would have on southern torrent salamander habitat.  Timber 16 
harvest could still remove habitat that might otherwise be used by salamanders 17 
foraging more than 100 feet from water, but the potential for this would be less 18 
than under Alternative 1 due to the wider RMAs.    19 

Effects on Individual Southern Torrent Salamanders 20 
Potential impacts to individual southern torrent salamanders would be slightly 21 
less than those described for Alternative 1.  Individual salamanders could be 22 
harmed indirectly by adverse modification of their habitat.  They could also be 23 
harmed directly by timber harvesting, road construction, road maintenance, other 24 
use of heavy equipment, and vehicle travel on existing roads.  Timber harvesting 25 
would occur at a rate roughly 7 percent less than anticipated for Alternative 1 26 
(Table 4.1-1), while new road construction would be 20 percent higher than 27 
Alternative 1 (87.1 miles of new roads under Alternative 3 versus 72.6 miles 28 
under Alternative 1) (Table 4.2-1).  Adult southern torrent salamanders that 29 
forage outside RMAs could be less vulnerable to being crushed by logging and 30 
road building equipment under Alternative 3.  31 

Like Alternative 1, no new road construction would occur parallel to or within 32 
100 feet of streams, but new roads could be built across streams or more than 100 33 
feet from streams.  New roads would create a risk of direct injury, and those that 34 
cross streams would also remove streamside cover and temporarily contribute to 35 
short-term degradation of water quality that could result in mortality of adult and 36 
juvenile salamanders.  Overall, new road crossings would affect a relatively 37 
small number of acres in the study area, so the resulting impacts to salamanders 38 
would be small.  Existing roads near streams would continue to be maintained 39 
and used for timber harvesting, other management activities, and recreation in the 40 
study area similar to Alternative 1.  The occasional southern torrent salamander 41 
that forages away from a stream could be at risk of being crushed if it crossed a 42 
road, but the potential for this would be very low, as it would be under 43 
Alternative 1. 44 
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Effects on the Regional Population  1 
The contribution to the southern torrent salamander population under Alternative 2 
3 would be substantially greater than Alternative 1.  By Year 50, the proportion 3 
of advanced structure forest within the riparian assessment zone (an index of 4 
suitable habitat for southern torrent salamanders) would be about 25 percent 5 
higher than Alternative 1.  Suitable habitat within most (11 of 13) individual 6 
management basins would be 10 to 40 percent higher than Alternative 1.  By 7 
Year 50, suitable habitat would approach 70 percent or more in all management 8 
basins, ensuring that Alternative 3 would contribute to the regional conservation 9 
of southern torrent salamanders by maintaining habitat in the study area. 10 

4.6.2.11 Game Species  11 

As many as 25 species of wildlife classified as game animals (e.g., elk, black-12 
tailed deer, black bear, ruffed grouse, and Canada goose) likely occur in the study 13 
area.  Refer to Section 3.6.2.12, Game Species, for more detail on the habitat 14 
requirements of these species.  Their presence in the study area would be 15 
dependent upon the distribution and availability of their preferred habitat across 16 
the landscape.  The forest management activities associated with each of the 17 
three alternatives have the potential to affect game species by changing the 18 
availability of suitable habitat over time.  The implementation of these activities 19 
may also result in other direct and indirect effects on game species (e.g., 20 
mortality and displacement).  These potential effects are described in a general 21 
manner below.   22 

Alternative 1 - Current Management (No-Action) 23 

Populations of game species would likely fluctuate in the study area with the 24 
availability of their preferred habitat over the 50-year period.  Species that use 25 
early structure forest and edge habitats (e.g., elk, black-tailed deer and mountain 26 
quail) would increase moderately as early structure forest (6,999 acres or 27 
8 percent of the study area at Year 0) increased to 13,480 acres (14.5 percent of 28 
the study area) by Year 50.  Forage is the most common limiting factor for deer 29 
and elk populations in western Oregon.  Commercial timber harvesting 30 
throughout the 50 years, along with continued forage enhancement at Big Creek 31 
and Dean Creek, would maintain or increase forage for deer and elk in the study 32 
area overall, and allow for the continued presence of harvestable populations of 33 
both species.  Habitat for these species might be limited in management basins 34 
managed under long harvest rotations to promote late seral forest, so the 35 
populations of deer and elk might not be uniformly distributed across the study 36 
area under Alternative 1.   37 

Habitat for species that prefer mature forest (e.g., marten) would increase slowly 38 
as advanced structure forest (39,947 acres or 43 percent of the study area at Year 39 
0) increased to 50,278 acres (53.9 percent of the study area) at Year 50.  40 
Advanced structure forest would also tend to become consolidated in large 41 
blocks within reserve areas and long-rotation basins, to the benefit of interior 42 
forest dwelling species.   43 
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Multi-cover users (e.g., black bear and band-tailed pigeon) would benefit from 1 
the juxtaposition of forest reserve areas and timber production areas.  Populations 2 
of predators (e.g., mountain lion) would respond largely to populations of prey 3 
species, and persist across most or all of the study area.  Aquatic and riparian-4 
associated species (e.g., wood duck, beaver, and raccoon) would benefit from the 5 
long-term protection of aquatic habitats provided by RMAs and other reserve 6 
areas (about 8,257 acres under Alternative 1; see Table 4.2-3). 7 

Periodic timber harvesting in the study area might temporarily disrupt the 8 
behavior of game species, and could result in mortality, depending on the 9 
capacity of adjacent habitat to support displaced individuals and the ability of 10 
individuals to relocate.  An estimated 66,395 acres of forest would be clearcut 11 
harvested or commercially thinned in patches distributed across the study area 12 
over the next 50 years (Table 4.1-1).  This harvesting, and subsequent re-growth 13 
of forest, would cause the numbers and distributions of game species to fluctuate 14 
over time, but none of the forest management activities (including timber 15 
harvesting) would prevent any of the game populations from persisting in the 16 
study area for the next 50 years.   17 

Alternative 2 - Proposed Action 18 

Under Alternative 2, populations of game species would fluctuate with the 19 
availability of suitable habitat in a manner similar to Alternative 1.  Habitat for 20 
early seral forest game species like deer and elk would increase more quickly 21 
than under Alternative 1 before leveling off at Year 25, a consequence of 22 
increased timber harvest.  By Year 50, an estimated 14,334 acres of forage 23 
habitat for early seral game species (about 15.4 percent of the study area) would 24 
be present.  This would be 854 acres (6 percent) more than that predicted for 25 
Alternative 1 at Year 50.  Additional forage would be provided in forest stands 26 
that were thinned to promote the development of advanced structure forest, 27 
thereby improving conditions for deer and elk even more.  Overall, Alternative 2 28 
would likely support more deer and elk that are distributed more uniformly 29 
across the study area than would occur under Alternative 1.  The increased timber 30 
harvest under Alternative 2 would also produce more forest edge adjacent to 31 
clearcuts, benefiting both edge and multi-cover users.   32 

Habitat for mature forest game species would increase at a slightly lower rate 33 
than Alternative 1, due to a decline in availability of advanced structure forest.  34 
About 45,775 acres of habitat suitable for mature forest game species (49.1 35 
percent of the study area) would be available at Year 50.  This would be 4,503 36 
acres (9 percent) less than that under Alternative 1.  Populations of these species 37 
would persist in the study area, but possibly at lower levels than under 38 
Alternative 1. 39 

Aquatic and riparian-associated game species would benefit from the expanded 40 
area of riparian habitat protected in RMAs (estimated at 25,372 acres, or 27 41 
percent of the study area; see Table 4.2-3).  This would be 17,115 acres (207 42 
percent) more than would be protected in RMAs under Alternative 1, although 43 
the management prescriptions within these areas would vary under Alternative 2.  44 
In the short term, aquatic and riparian species could experience more habitat 45 
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alteration and disruption than under Alternative 1.  In the long term, however, 1 
they would have more and higher quality habitat under Alternative 2.    2 

Potential impacts to game species from timber harvest under Alternative 2 would 3 
be greater than Alternative 1 because of the increased amount of timber harvest.  4 
An estimated 90,120 acres of forest would be clearcut harvested or commercially 5 
thinned over the 50-year period under Alternative 2; roughly 36 percent more 6 
than predicted for Alternative 1.  The overall rate of timber harvest would still be 7 
low, however, and would not be sufficient to alter the overall populations of 8 
game species in the study area.  While the total numbers and relative distributions 9 
of game species would be different under Alternative 2, none of the populations 10 
in the study area would be prevented from persisting for the next 50 years. 11 

Alternative 3 - Increased Stream Buffers and Intensive 12 
Forestry 13 

Populations of game species would also fluctuate with the availability of suitable 14 
habitat under Alternative 3.  Habitat for early seral forest species would initially 15 
increase more quickly than under Alternative 1, a consequence of the increased 16 
harvest of timber.  However by Year 25, early seral habitat would begin to 17 
decline before leveling off around Year 40.  By Year 50, an estimated 12,234 18 
acres of habitat suitable for early seral game species (13 percent of the study 19 
area) would be present.  This would be 1,246 acres (9 percent) less than that 20 
predicted for Alternative 1 at Year 50.  Sufficient forage habitat to sustain 21 
populations of early seral species like deer and elk would be present at all times 22 
in the study, but at lower levels than would occur under Alternative 1.  The 23 
increased timber harvest under Alternative 3 would also produce more forest 24 
edge adjacent to clearcuts, benefiting both edge and multi-cover users.   25 

Habitat for mature forest game species would increase at a slightly lower rate 26 
than Alternative 1, due to a decline in advanced structure forest.  An estimated 27 
48,470 acres of habitat suitable for mature forest game species (about 52 percent 28 
of the study area) would be available at Year 50.  This would be 1,808 acres (3.6 29 
percent) less than that under Alternative 1.  Populations of these species would 30 
persist in the study area, but possibly at lower levels than under Alternative 1. 31 

Aquatic and riparian-associated game species would benefit from the expanded 32 
area of riparian habitat protected in RMAs under Alternative 3 (estimated at 33 
about 21,401 acres, or 23 percent of the study area; see Table 4.2-3).  This would 34 
be about 13,144 acres (159 percent) more than Alternative 1.  Benefit to aquatic 35 
and riparian species would be realized in both the short term (due to less timber 36 
harvest near surface waters) and the long term (due to increased mature riparian 37 
forest). 38 

Under Alternative 3, potential impacts to game species from timber harvest 39 
would be slightly less than Alternative 1 because of the decreased harvest on 40 
timber production lands.  An estimated 61,890 acres of forest would be clearcut 41 
harvested or commercially thinned over the next 50 years under Alternative 3, 42 
roughly 7 percent less than the amount that would be harvested under Alternative 43 
1.  The total numbers and relative distributions of game species would fluctuate 44 
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differently over time under Alternative 3, but none of the populations in the study 1 
area would be prevented from persisting for the next 50 years. 2 

4.6.2.12 Other Species 3 

Non-game species account for the majority of the wildlife found in the study 4 
area.  Refer to Section 3.6.2.13, Affected Environment - Other Species, for more 5 
detail on the habitat requirements of these species.  The presence of these various 6 
mammals, birds, amphibians, and reptiles would be dependent upon the 7 
distribution and availability of their preferred habitat across the landscape.  The 8 
forest management activities associated with each of the three alternatives would 9 
have the potential to affect non-game wildlife by changing the availability of 10 
suitable habitat over time.  The implementation of these activities might also 11 
result in other direct and indirect effects on non-game species (e.g., mortality or 12 
displacement).  These potential effects are described in a general manner below.   13 

Alternative 1 - Current Management (No-Action) 14 

Populations of non-game species would likely fluctuate with the availability of 15 
their preferred habitat over the 50-year period.  Habitat for species that use early 16 
seral forest and edge habitats (e.g., numerous songbirds and small mammals) 17 
would increase moderately as early structure forest increased from 6,999 acres 18 
(7.5 percent of the study area) to 13,480 acres (14.5 percent of the study area) by 19 
Year 50.  Silvicultural manipulation of young forest stands to accelerate tree 20 
growth (planting, treating with herbicides and fertilizing) would continue in the 21 
study area, and would shorten the duration of the early structure phase relative to 22 
unmanaged forest.  Nevertheless, the effects of active silviculture would be offset 23 
by an increase in the rate of clearcut harvest, and the total area of early structure 24 
forest habitat would still increase. 25 

Habitat for species that prefer mature forest (e.g., numerous birds and small 26 
mammals) would increase slowly as advanced structure forest (39,947 acres or 27 
43 percent of the study area at Year 0) increased to 50,278 acres (53.9 percent of 28 
the study area) at Year 50.  Multi-cover users would benefit from the 29 
juxtaposition of forest reserve areas and timber production areas.  Snag-30 
dependent species (e.g., cavity nesting birds) would benefit from snag 31 
management policies in harvest areas, and species dependent upon large woody 32 
debris (e.g., forest amphibians) would benefit from downed wood retention.   33 

Aquatic and riparian-associated species would benefit from the long-term 34 
protection of aquatic resources provided by RMAs and other reserve areas (about 35 
8,263 acres under Alternative 1; see Table 4.2-3) and the associated 36 
improvements to aquatic habitats.  Forest conditions within RMAs would 37 
generally improve over time as the proportion of advanced structure forest in the 38 
reserve areas increased.  Over the 50 years, the amount of advanced structure 39 
forest within RMAs would increase from 40 percent to 58 percent of the total 40 
area (Figure 4.5-1; Table 4.5-3).  Early structure and intermediate structure forest 41 
would persist in the reserve areas, but the total area occupied by these forest 42 
types would go down, and would probably be more representative of unmanaged 43 
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(natural) conditions in the study area.  This change in riparian forest structure 1 
would be expected to benefit native aquatic and riparian species associated with 2 
mature riparian forest in the study area, without having a substantial negative 3 
impact on species associated with early-seral riparian forest.  4 

Periodic timber harvest in the study area could disrupt behavior of wildlife that 5 
occupy harvest and adjacent areas, and may result in mortality depending on the 6 
capacity of adjacent habitat to support displaced individuals and the ability of 7 
individuals to flee.  Under Alternative 1, an estimated 66,395 acres of forest 8 
would be clearcut harvested or commercially thinned over a 50-year period 9 
(Table 4.1-1).  While timber harvesting and other management activities could 10 
result in the displacement and/or mortality of individual animals, it would not 11 
prevent populations of any species from persisting in the study area. 12 

Alternative 2 - Proposed Action 13 

Under Alternative 2, populations of non-game species would fluctuate with the 14 
availability of suitable habitat in a manner similar to Alternative 1.  Habitat for 15 
early seral species would increase more quickly than under Alternative 1, before 16 
leveling off at Year 25, a consequence of the increased harvest of timber.  By 17 
Year 50, an estimated 14,334 acres (15.4 percent) of the study area would be 18 
habitat suitable for early seral species.  This would be about 854 acres (6 percent) 19 
more than that predicted for Alternative 1.  As with Alternative 1, silvicultural 20 
manipulation of young forest stands would continue under Alternative 2 to 21 
accelerate tree growth, thereby shortening the duration of the early structure 22 
phase relative to unmanaged forest.  Nevertheless, the effects of active 23 
silviculture would be offset by an increase in the rate of clearcut harvest, and the 24 
total area of early structure forest habitat would increase.  The increased timber 25 
harvest under Alternative 2 would also produce more forest edge adjacent to 26 
clearcuts, benefiting both edge and multi-cover users.   27 

Mature forest non-game populations would increase at a slightly lower rate than 28 
Alternative 1, due to a decline in availability of advanced structure forest.  About 29 
45,775 acres of habitat suitable for mature forest species (about 49.1 percent of 30 
the study area) would be available at Year 50.  This would be 4,503 acres (9 31 
percent) less than that under Alternative 1.  Under Alternative 2, species 32 
dependent upon snags and downed wood would benefit over time from retention 33 
requirements for larger snags and downed wood in timber harvest areas.   34 

Aquatic and riparian-associated species would benefit from the expanded area of 35 
riparian habitat protected in RMAs (estimated at 25,372 acres, or 27 percent of 36 
the study area).  This would be 17,115 acres (over 200 percent) more than the 37 
area protected in RMAs under Alternative 1 although the management 38 
prescriptions within these areas would vary between alternatives.  Forest 39 
conditions within RMAs would improve over time similar to Alternative 1.  Over 40 
50 years, the amount of advanced structure forest within RMAs would increase 41 
from 40 percent to 56 percent of the total area under Alternative 2 (Figure 4.5-1; 42 
Table 4.5-4), just 2 percent less than under Alternative 1.  Early structure and 43 
intermediate structure forest would also persist, as they would under Alternative 44 
1, but the total area occupied by these forest types would go down to be more 45 
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representative of unmanaged (natural) conditions in the study area.  The 1 
predicted change in riparian forest structure under Alternative 2 would be 2 
expected to benefit native aquatic and riparian species associated with mature 3 
riparian forest in the study area, without having a substantial negative impact on 4 
species associated with early-seral riparian forest.    5 

Under Alternative 2, potential impacts to non-game species from timber harvest 6 
would be higher than Alternative 1 because of the increased harvest of timber.  7 
An estimated 90,120 acres of forest would be clearcut harvested or commercially 8 
thinned during the 50-year period, about 36 percent more than under Alternative 9 
1.  Timber harvesting and other management activities could result in the 10 
displacement and/or mortality of individual animals, but would not prevent 11 
populations of any species from persisting in the study area under Alternative 2. 12 

Alternative 3 - Increased Stream Buffers and Intensive 13 
Forestry 14 

Populations of non-game species would also fluctuate with the availability of 15 
suitable habitat under Alternative 3 in a manner similar to Alternative 1.  Habitat 16 
for early seral forest species would initially increase more quickly than under 17 
Alternative 1, a consequence of the increased harvest of timber.  However by 18 
Year 25, early seral habitat would begin to decline before leveling off around 19 
Year 40.  By Year 50, an estimated 12,234 acres (13 percent) of the study area 20 
would be habitat suitable for early seral non-game species.  This would be 1,246 21 
acres (9 percent) less than that predicted for Alternative 1 at Year 50.  As with 22 
Alternative 1, silvicultural manipulation of young forest stands would continue 23 
under Alternative 3 to accelerate tree growth and shorten the duration of the early 24 
structure phase relative to unmanaged forest.  The effects of active silviculture 25 
would be offset by an overall increase in the rate of clearcut harvest, however, 26 
and the total area of early structure forest habitat would increase.  The increased 27 
timber harvest under Alternative 3 would also produce more forest edge adjacent 28 
to clearcuts, benefiting both edge and multi-cover users.   29 

Habitat for mature forest non-game species would increase at a slightly lower 30 
rate than Alternative 1, due to a decline in availability of advanced structure 31 
forest.  An estimated 48,470 acres of habitat suitable for mature forest non-game 32 
species (about 52 percent of the study area) would be available at Year 50, about 33 
1,808 acres (3.6 percent) less than that under Alternative 1.  Benefits to snag and 34 
downed-wood-dependent species would be lower under Alternative 3 because 35 
retention requirements in harvest areas would be less than Alternative 1 (i.e., 36 
targets for snag/log sizes and numbers would be smaller).   37 

Aquatic and riparian-associated species would benefit from the expanded area of 38 
riparian habitat protected in RMAs (21,401 acres, or 23 percent of the study area; 39 
see Table 4.2-3).  This would be 13,144 acres (63 percent) more than Alternative 40 
1.  Benefit to aquatic and riparian species would be realized in both the short 41 
term (due to less timber harvest near surface waters) and the long term (due to 42 
increased mature riparian forest).  Forest conditions within RMAs would 43 
improve more than under Alternative 1.  Over 50 years, the amount of advanced 44 
structure forest within RMAs would increase from 40 percent to 81 percent of the 45 
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total area under Alternative 3 (Figure 4.5-1; Table 4.5-6), 23 percent more than 1 
under Alternative 1.  Early structure and intermediate structure forest would also 2 
persist, but the total area occupied by these forest types would go down 3 
considerably and could be limiting for some species associated with these 4 
habitats.  The predicted change in riparian forest structure under Alternative 3 5 
would be expected to benefit native aquatic and riparian species associated with 6 
mature riparian forest in the study area, while having a low to moderate potential 7 
for negative impact to species associated with early-seral riparian forest.    8 

Under Alternative 3, potential impacts to non-game species from timber harvest 9 
would be slightly less than Alternative 1 because of the decreased harvest on 10 
timber production lands.  An estimated 61,890 acres of forest would be clearcut 11 
harvested or commercially thinned over the 50-year period; 7 percent less than 12 
Alternative 1.  The total numbers and relative distributions of non-game species 13 
would fluctuate differently over time under Alternative 3, but none of the 14 
populations in the study area would be prevented from persisting for the next 50 15 
years.  16 
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Section 4.7 1 

Socioeconomics 2 

This section provides an analysis of the potential effects of the alternatives on 3 
population, employment, and the economic condition of the forest products 4 
industry in the study area, including possible effects on minority and low-income 5 
populations.  For this section, the study area has been expanded to represent the 6 
six-county southwestern Oregon economic region that could be potentially 7 
affected by the alternatives.  As such, the study area includes Coos and Douglas 8 
Counties (the two counties encompassing the action area described in Section 9 
4.0.1, Action Area and Study Area), and the surrounding counties of Curry, 10 
Jackson, Josephine, and Lane.   11 

4.7.1 Approach and Methodology 12 

Analyses in this section are based on data derived from the Elliott State Forest 13 
Harvest Scheduling Model, as summarized in Appendix I of the Elliott State 14 
Forest Habitat Conservation Plan (Oregon Department of Forestry 2008).  Data 15 
derived from this model were used to compare the projected average annual 16 
revenue under each of the alternatives, and to determine potential effects on 17 
employment opportunities in the study area.  For this section, the current 18 
condition considered for evaluating changes in harvest levels under the 19 
alternatives is based on the average annual harvest in the study area between 20 
fiscal year 1997 through 2006 (Section 3.1.2.4, Timber Harvest).  Population and 21 
employment data from the U.S. Census Bureau and Oregon Employment 22 
Department were also used to assess potential effects on low income and 23 
minority populations.   24 

4.7.2 Environmental Consequences 25 

All of the alternatives evaluated in this Environmental Impact Statement (EIS) 26 
have the potential to affect employment opportunities in the study area, as well as 27 
revenue available to the Common School Fund.  This section also considers the 28 
potential effects on revenue generated from the collection of special forest 29 
products, and how the alternatives may impact population trends and 30 
environmental justice populations.   31 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Socioeconomics

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.7-2 

August 2008

 

4.7.2.1 Consequences Common to All Alternatives 1 

Collection of Special Forest Products  2 

As described in Section 3.7.2.5 Special Forest Products, the Oregon Department 3 
of Forestry (ODF) considers permit applications (called brush leases) for the 4 
collection of several special forest products in the action area, including 5 
swordfern (Polystichum munitum), salal (Gaultheria shallon), red huckleberry 6 
(Vaccinium parvifolium), and firewood remaining on the landscape after harvest 7 
operations.  It is estimated that approximately 25 brush leases are issued 8 
annually, each covering about 320 acres.  Approximately 500 free-use 9 
woodcutting permits are also distributed to the public each year.  The ODF 10 
anticipates consideration of a similar number of brush leases and free-use 11 
woodcutting permits under all of the alternatives over the next 50 years.   12 

It is unlikely that any of the management activities proposed under the 13 
alternatives would affect the availability of special forest products in the study 14 
area.  As such, there would be no effect on the public’s ability to collect or derive 15 
revenue from special forest products in the action area under any of the 16 
alternatives. 17 

Population Trends 18 

Table 3.7-2 summarizes population trends for the six counties in the study area 19 
between 1950 and 2006.  The table shows that, in general, the rate of population 20 
growth in Coos County has been lower than the rate of growth statewide and in 21 
study area.  22 

It is unlikely that population trends in the study area would be affected by 23 
implementation of any of the alternatives.  About 1 percent of the total jobs in the 24 
study area, and 2.9 percent in Coos County, are derived from the natural 25 
resources and mining industry (which includes timber production) (Oregon 26 
Employment Department 2006).  Although the volume of timber removed from 27 
the action area would be the same as or greater than current conditions under all 28 
of the alternatives, it is unlikely that increases in employment opportunities 29 
associated with these changes would be substantial enough to affect population 30 
levels (Sections 4.7.2.2 through 4.7.2.4).  It is therefore unlikely that any of the 31 
alternatives would affect the rate of population growth in the study area.     32 

Environmental Justice Populations 33 

Potential Effects on Minority Populations 34 
As described in Section 3.7.2.1, Population, Federal agencies are required to 35 
identify minority and low income populations in areas where the effects of a 36 
proposed federal action on human health and the environment would be 37 
disproportionately high or adverse.  Table 3.7-3 summarizes the population 38 
composition in the study area by race.  Ethnic groups identified as “Hispanic” or 39 
“All Other Races” in that table are considered minority populations in this EIS.  40 
Minority populations in those two categories combined represent 11.5 percent 41 
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and 10.2 percent of the total population in the study area and in Coos County, 1 
respectively, which is lower than the statewide average of 18.4 percent (U.S. 2 
Census Bureau 2005).   3 

It is unlikely that any of the alternatives would have a different or 4 
disproportionate effect on minority populations.  None of the potential effects 5 
identified in this EIS (e.g., temporary increases in air emissions, access to 6 
camping, hiking, or scenic resources) would be realized exclusively by a 7 
minority population, or in a way that would result in a disproportionate effect on 8 
a minority community, either as a result of the nature or the location of a specific 9 
impact.  There are also no data to suggest that minority populations in the study 10 
area are more or less dependent on the forest products industry than other 11 
populations, indicating that any potential effects on employment opportunities 12 
would be similar for all populations affected, regardless of ethnicity.  As a result, 13 
none of the alternatives would result in a disproportionate effect on minority 14 
populations in the study area.   15 

Potential Effects on Low Income Populations 16 
Table 3.7-4 summarizes the median household income and the percent of the 17 
population in poverty in the study area and in the State.  The median household 18 
income in the study area is lower than that for the State.  Similarly, the number of 19 
families in poverty in the study area ranges from 12.3 to 15.2 percent, which is 20 
greater than the number of families in poverty in the State (12 percent) (U.S. 21 
Census Bureau 2006).   22 

It is unlikely that any of the alternatives would have a different or 23 
disproportionate effect on low income populations.  None of the potential effects 24 
identified in this EIS (e.g., temporary increases in air emissions, access to 25 
camping, hiking, or scenic resources) would be realized exclusively by a low 26 
income population, or in a way that would result in a disproportionate effect on a 27 
low income community, either as a result of the nature or the location of a 28 
specific impact.  Effects on employment opportunities or changes in revenue 29 
generated from forest management activities in the study area could affect low-30 
income populations, but there are no data to suggest that such populations are 31 
more or less dependent on the forest products industry than other populations.   32 

Assuming that there are no market changes in demand for wood products in the 33 
study area, the number of jobs in the timber industry would likely remain the 34 
same or increase over time because average annual timber harvest volumes 35 
would be similar to or greater than what is currently being harvested under all of 36 
the alternatives (see Sections 4.7.2.2 through 4.7.2.4).  These projected harvest 37 
volumes would result in a comparable number of jobs available in the forest 38 
products industry in the study area, compared to currently available positions in 39 
the industry.  In addition, average worker earnings in the forest products industry 40 
were higher than the median household income in the study area (Table 3.7-4) 41 
and well above poverty levels, which could indicate that low-income populations 42 
are not typical of those employed full-time in the forest products industry.   43 

For these reasons, none of the alternatives are anticipated to result in a 44 
disproportionate effect on low income populations in the study area. 45 
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Of note, none of the alternatives are likely to have an effect on poverty levels in 1 
the study area or in the State.  This is due to the higher than average worker 2 
earnings in the forest products industry, the fact that none of the alternatives 3 
would decrease the number of employment opportunities available to low income 4 
populations in the study area, as well as other, unrelated factors that affect 5 
poverty levels in the State and study area (e.g., access to affordable housing and 6 
healthcare, government assistance, family size).     7 

Non-Use and Ecosystem Service Values 8 

Non-use values represent the value that individuals assign to a resource 9 
independent of their use of that resource.  These types of values represent the 10 
value that individuals obtain from knowing that a resource exists, knowing that it 11 
would be available to use in the future should they choose to do so, and knowing 12 
that it would be left for future generations to inherit.  Examples of non-use values 13 
include endangered species preservation and preservation of forested landscapes.  14 
While these values are generally believed to exist, they are difficult to accurately 15 
measure.   16 

Ecosystem services values are those services and benefits provided by healthy 17 
ecosystems, and include preservation of water quantity and quality, soil 18 
stabilization and erosion control, improved air quality, climate regulation, and 19 
biological diversity.  While ecosystem service values can generally be associated 20 
with efforts to protect natural environments, they are also considered very 21 
difficult to accurately measure or quantify.   22 

In this EIS, non-use and ecosystem service values are considered in the context 23 
of the values that may be lost if forestlands in the study area are converted to 24 
other land uses, or otherwise managed in a way that would affect the overall 25 
health of the ecosystem.  Given that none of the alternatives would result in 26 
conversion of the action area to another use, the current non-use values 27 
associated with the management of the action area as a forested landscape would 28 
not be affected.  Changes in the intensity of forest management activities under 29 
the alternatives could affect the overall health of the ecosystem and could have 30 
an effect on how individuals perceive the inherent value of the Elliott State 31 
Forest (ESF).  In consideration of the general resource protection measures 32 
associated with the alternatives (e.g., riparian buffers, species specific 33 
conservation strategies, wetland protections) and the levels of timber harvest 34 
projected for each alternative, it is likely that these values would be expected to 35 
be better preserved under Alternative 3 compared to Alternative 1, and better 36 
preserved under Alternative 1 compared to Alternative 2.   37 

4.7.2.2 Alternative 1 – Current Management (No-38 
Action) 39 

Employment Opportunities 40 

The forest products industry employed about 3 percent of Oregon’s workers in 41 
2003, and supplied about 5 percent of the total labor income.  Within the study 42 
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area, approximately 10 percent of labor income is currently derived from the 1 
forest industry (U.S. Department of Agriculture 2006).  Employment 2 
opportunities in the study area could include those in either the primary forest 3 
products industry (e.g., logging, processing logs into lumber, and wood products) 4 
or the secondary forest products industry (e.g., firms that produce outputs from 5 
primary industry products, such as prefabricated building and molding.) 6 

Almost all timber harvested in the action area is processed in southwest Oregon, 7 
with the largest share processed in Douglas County (U.S. Department of 8 
Agriculture 2006).  Fluctuations in the amount of timber harvested from the 9 
action area could affect employment opportunities in the timber industry in the 10 
study area. 11 

From fiscal year 1997 through 2006 (current condition), the average annual 12 
timber volume sold in the action area was 26.11 million board feet (MMBF).  13 
Under Alternative 1, harvest volumes would be about 26.00 MMBF annually in 14 
the first decade (a slight decrease from the current condition), and would then 15 
increase to 28.48 MMBF annually by the fifth decade (Oregon Department of 16 
Forestry 2006b).  Considering these timber harvest volumes, it is likely that the 17 
number of available jobs in the timber industry would remain static under 18 
Alternative 1, relative to current conditions, over the next 10 years.  The number 19 
of jobs may slightly increase over the next 50 years as increases in timber harvest 20 
volumes were realized under Alternative 1.   21 

In addition, as described in Section 4.1.2.1, Sustainability of Timber Yield, 22 
standing wood volume in the action area would increase continuously over the 23 
next 50 years.  This indicates that timber growth would be anticipated to exceed 24 
harvest levels under Alternative 1, and that any increases in jobs realized under 25 
Alternative 1 would be sustainable indefinitely.  26 

State Revenues from Timber Harvest 27 

As described in Section 3.7.2.4, between fiscal years 1997 and 2006, the average 28 
annual gross revenue generated from timber harvest activities in the action area 29 
was about $14.7 million and annual net revenue averaged about $10.4 million.  30 
Under Alternative 1, timber harvested from the action area would result in 31 
average annual net revenues of about $9.6 million over the next 10 years, 32 
increasing to about $11.3 million after 50 years (Oregon Department of Forestry 33 
2006b).   34 

Alternative 1 would result in a net decrease in annual revenue from timber 35 
harvest activities in the action area for the first three decades, relative to the 36 
average annual revenues generated between 1997 and 2006.  In part, this 37 
decrease would be attributable to the fact that ODF must avoid take of marbled 38 
murrelet during forest management activities under Alternative 1.  This means 39 
that ODF must survey for murrelets prior to all timber sales, and must alter 40 
harvest plans to protect areas occupied by birds.  Given that ODF murrelet 41 
surveys have historically identified new sites on about 25 percent of new timber 42 
sale areas (an average of 55 acres per timber sale area), the acreage of land 43 
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available for timber harvest, and the generation of State revenue, is likely to 1 
decrease each year until most murrelet sites are identified.   2 

The net change in annual revenue under Alternative 1 would range from a 3 
decrease of $1.8 million to an increase of $0.9 million over the next 50 years and 4 
would result in an overall decrease in the amount of monies available to the 5 
Common School Fund, relative to monies available in the recent past.  A 6 
decrease in funds to the Common School Fund from decreased revenue realized 7 
on ESF would translate directly into a decrease in funds available for use by 8 
Oregon schools.  Although the ESF represents a primary source of statutory 9 
income for the Fund, the magnitude of this impact could vary depending on 10 
revenues received from other sources1, and how principal in the Fund rises or 11 
falls with the stock market.  Although it is unlikely that decreased levels of 12 
revenue generated under Alternative 1 would adversely affect the long term 13 
viability of the Common School Fund, the extent of that affect is unknown.   14 

4.7.2.3 Alternative 2 - Proposed Action 15 

Employment Opportunities 16 

As described under Alternative 1, fluctuations in the amount of timber harvested 17 
from the action area could affect employment opportunities in the timber industry 18 
in the study area.  Under Alternative 2, timber harvest volumes would average 19 
39.68 MMBF annually over the next 10 years, and would remain at 20 
approximately that level over the next 50 years (Oregon Department of Forestry 21 
2006d).  Timber harvest volumes under this alternative would be greater than 22 
those projected under Alternative 1 (about 11.97 MMBF per year, on average).   23 

Considering these timber harvest volumes, it is likely that the number of 24 
available jobs in the timber industry would increase under Alternative 2 relative 25 
to Alternative 1.  Increased job opportunities would likely be realized in both the 26 
primary and secondary forest products industries, although the exact type and 27 
extent of such increases is not known.   28 

Standing wood volume in the action area would increase continuously over the 29 
next 50 years under Alternative 2 (Section 4.1.2.1, Sustainability of Timber 30 
Yield).  Similar to Alternative 1, this indicates that timber growth would be 31 
anticipated to exceed harvest levels under Alternative 2, and that any increases in 32 
jobs realized under Alternative 2 would be sustainable indefinitely. 33 

State Revenues from Timber Harvest 34 

Under Alternative 2, timber harvested from the action area would generate 35 
average annual net revenue of $15.7 million over the next 50 years (Oregon 36 

                                                      
1 The Common School Fund receives monies from a variety of sources including rangelands, forestlands, and 
waterways that are leased for their mineral or timber resources; escheats (property reverting to the State on an 
individual’s death because no heir or will exists or can be found); unclaimed property, gifts, tax revenues, and 
proceeds from the sale of Federal lands (5 percent) (Oregon Department of State Lands 2007). 
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Department of Forestry 2006d).  Relative to Alternative 1, this alternative would 1 
result in a net increase in average annual revenue from timber harvest activities 2 
in the action area of between $4.4 million and $6.2 million.  This net increase 3 
would increase monies available to the Common School Fund, relative to 4 
Alternative 1.   5 

An increase in funds to the Common School Fund from forest management 6 
activities in the study area would translate directly into an increase in funds 7 
available for use by Oregon schools.  The magnitude of this impact could vary 8 
depending on revenues received from other sources, and how principal in the 9 
Common School Fund rises or falls with the stock market.  Although it is likely 10 
that the increased level of revenue generated under Alternative 2 would 11 
positively contribute to the long term viability of the Common School Fund, the 12 
extent of that effect is unknown.   13 

4.7.2.4 Alternative 3 - Increased Stream Buffers and 14 
Intensive Forestry 15 

Employment Opportunities 16 

Under Alternative 3, timber harvest volumes would average 33.46 MMBF 17 
annually in the first decade and would remain at approximately that level over 18 
the next 50 years (Oregon Department of Forestry 2006e).  Harvest volumes 19 
under this alternative would be greater than those projected under Alternative 1 20 
(about 5.53 MMBF per year, on average, over the next 50 years). 21 

Fluctuations in the amount of timber harvested from the action area could affect 22 
employment opportunities in the timber industry in the study area.  Considering 23 
the projected timber harvest volume under Alternative 3, it is likely that the 24 
number of available jobs in the timber industry would increase relative to 25 
Alternative 1.  Increased job opportunities would likely be realized in both the 26 
primary and secondary forest products industries, although the exact type and 27 
extent of such increases is not known.   28 

Standing wood volume in the action area would decrease over the next 50 years 29 
under Alternative 3 (Section 4.1.2.1, Sustainability of Timber Yield).  When 30 
considering a longer planning horizon (i.e., greater than 150 years), at some 31 
point, the proposed harvest level under Alternative 3 could no longer be 32 
sustained.  This indicates that increases in jobs realized under Alternative 3 may 33 
be sustainable during the 50-year analysis period, but would not likely be 34 
sustainable over a longer-term planning horizon.  Within the 50-year analysis 35 
period, these effects would be comparable to Alternative 1, but would be greater 36 
(potential loss of jobs compared to Alternative 1) in the context of a longer 37 
planning horizon. 38 

State Revenues from Timber Harvest 39 

Under Alternative 3, timber harvested from the action area would generate 40 
average annual net revenue of $13.4 million over the next 50 years (Oregon 41 
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Department of Forestry 2006e).  Relative to Alternative 1, this alternative would 1 
result in a net increase in average annual revenue from timber harvest activities 2 
in the action area of between $2.1 million and $3.8 million.  This net increase 3 
would increase monies available to the Common School Fund, relative to 4 
Alternative 1.  5 

An increase in funds to the Common School Fund from forest management 6 
activities in the study area would translate directly into an increase in funds 7 
available for use by Oregon schools.  The magnitude of this impact could vary 8 
depending on revenues received from other sources, and how principal in the 9 
fund rises or falls with the stock market.  Although it is likely that the increased 10 
level of revenue generated under Alternative 3 would positively contribute to the 11 
long term viability of the Common School Fund, the extent of that effect is 12 
unknown.  13 
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Section 4.8 1 

Cultural Resources 2 

This section provides an analysis of potential effects on cultural resources in the 3 
study area.  For this section, the study area is the same as the action area 4 
described in Section 4.0.1, Action Area and Study Area.   5 

4.8.1 Approach and Methodology 6 

To assess the potential effects of the alternatives on cultural resources in the 7 
study area, the locations of known or potential prehistoric and historic sites were 8 
considered, relative to the type and extent of management activities proposed.  9 
As described in Section 3.8.1, Sources of information, details regarding the 10 
locations of these sites were derived from A Cultural Resources Literature 11 
Search for Potential Sites on the Elliott State Forest, Oregon (Stepp 1998) and 12 
from the Elliott State Forest Management Plan (Oregon Department of Forestry 13 
2006a).   14 

4.8.2 Environmental Consequences 15 

As described in Section 3.8, Cultural Resources, there are no known prehistoric 16 
or historic sites in the study area.  Potential prehistoric sites would most likely be 17 
associated with river corridors.  Potential upland archaeological sites types would 18 
likely be limited to seasonal, temporary hunting and gathering camps; lithic 19 
procurement sites; and possibly vision quest, petroglyph, or other ceremonial-or 20 
personal-use site types.  In addition, although historic sites may be standing and 21 
visible in the study area, most remaining sites are expected to be preserved only 22 
as historic period archaeological sites.  23 

As such, the only potential effect on cultural resources resulting from 24 
management activities under any of the alternatives would be a result of 25 
inadvertent damage to unknown sites, as described below.  Consultation with the 26 
Oregon State Historic Preservation Office (SHPO), in accordance with Section 27 
106 of National Historic Preservation Act (NHPA) (Section 3.8.2.1, Federal 28 
Regulations), would not be required unless a cultural resource is inadvertently 29 
discovered during implementation. 30 
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4.8.2.1 Consequences Common to All Alternatives 1 

Inadvertent Damage to Unknown Cultural Resources 2 

Management activities proposed under all of the alternatives may result in 3 
ground disturbance, and/or may change the character of the study area, such that 4 
an unknown cultural resource (e.g., buried prehistoric artifact) may be 5 
inadvertently damaged.  To minimize this potential impact, the following 6 
mitigation measures would be implemented under all alternatives. 7 

As noted above, potential prehistoric sites would most likely be associated with 8 
river corridors.  Additional aquatic habitat restoration activities proposed under 9 
Alternative 2 and Alternative 3 may result in a higher potential of encountering 10 
unknown cultural resources relative to Alternative 1; however, all discoveries 11 
would be handled in accordance with State and Federal law, as described below.   12 

Mitigation Measure 13 
Inadvertent discoveries of cultural resources would be handed in accordance with 14 
Federal and State law, including the NHPA and Oregon State law (Section 3.8.2, 15 
Legal and Policy Requirement).  If significant cultural resources are discovered, 16 
ongoing activities in the immediate area would be stopped so that a qualified 17 
archaeologist could accurately assess the context and integrity of the find.  In 18 
addition, if human skeletal remains were encountered, the nearest office of the 19 
Oregon State Police, the SHPO, the Commission on Indian Services, and the 20 
Oregon Department of Forestry (ODF) would immediately be contacted.   21 

In consultation with SHPO and in accordance with the Elliott State Forest 22 
Management Plan (Oregon Department of Forestry 2006a), ODF would continue 23 
to protect any real property of historic significance and other important cultural 24 
resources found within the study area.   25 

4.8.2.2 Alternative 1 – Current Management  26 
(No-Action) 27 

There would be no additional impacts associated with Alternative 1.   28 

4.8.2.3 Alternative 2 - Proposed Action 29 

There would be no additional impacts associated with Alternative 2.   30 

4.8.2.4 Alternative 3 - Increased Stream Buffers and 31 
Intensive Forestry 32 

There would be no additional impacts associated with Alternative 3.  33 
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Section 4.9 1 

Recreation 2 

This section provides an analysis of the potential effects of the alternatives on 3 
recreational opportunities in the study area.  For this section, the study area is the 4 
same as the action area described in Section 4.0.1, Action Area and Study Area.   5 

4.9.1 Approach and Methodology 6 

The forest management strategies in the Elliott State Forest Management Plan 7 
(1994) (Oregon Department of Forestry 1994) and Elliott State Forest 8 
Management Plan (2006) (Oregon Department of Forestry 2006a) were reviewed 9 
to determine potential effects on recreation opportunities in the study area.  10 
Information for this section was also derived from the following resources: 11 

 Elliott State Forest Management Plan Revision: Connection to State and 12 
Local Economies (Anderson et al. 2001),  13 

 2003-2007 Oregon Statewide Comprehensive Outdoor Recreation Plan 14 
(SCORP) (Oregon Parks and Recreation Department 2003), 15 

 2006 National Survey of Fishing, Hunting, and Wildlife-Associated 16 
Recreation: State Overview (U.S. Department of the Interior and U.S. 17 
Department of Commerce 2007b), and 18 

 Data provided by the Oregon Department of Forestry (ODF) on projected 19 
road construction and timber harvest levels under each alternative.   20 

4.9.2 Environmental Consequences 21 

All of the alternatives evaluated in this Environmental Impact Statement (EIS) 22 
have the potential to affect recreational use and access to recreational 23 
opportunities in the study area.  Proposed changes in the current road system may 24 
alter off-highway vehicle (OHV) use as well as access to hunting opportunities in 25 
the study area.  Changes in the type and extent of different stand structure over 26 
the next 50 years could affect populations of game species in the study area.  27 
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4.9.2.1 Consequences Common to All Alternatives 1 

Potential Effects on Recreational Use and Access to 2 
Recreational Opportunities in the Study Area  3 

As described in Section 3.9.2.1, Current Recreational Use in the Study Area, it is 4 
estimated that about 8,000 recreational visits are made to the study area each 5 
year, primarily by people who visit from local communities, such as Coos Bay, 6 
North Bend, Reedsport, and Lakeside (Anderson et al. 2001).  Recreation use 7 
within the study area is concentrated in several small areas of the forest, 8 
including Loon Lake and the corridors of Elk Creek and West Fork Millicoma 9 
River.  The remainder of the study area supports little recreation use. 10 

Although the study area is open all year to recreational use, heaviest use is made 11 
on long holiday weekends in the summer, and during the elk and hunting seasons 12 
in the fall (Anderson et al. 2001).  Recreational use restrictions, ranging from 13 
prohibitions on smoking and campfires to regulated closures of the entire study 14 
area, may be enforced during fire season based on the degree of fire hazard.  15 
There is also a 21-day limit on camping in the study area. 16 

Under all of the alternatives, the study area would remain open to recreational 17 
use year round, with the above noted exceptions during fire season.  None of the 18 
alternatives would affect use or access to the Loon Lake Recreational Area, and 19 
all of the alternative management strategies would be compatible with the 20 
management agreement between ODF and the Bureau of Land Management 21 
(BLM) for this area.  22 

None of the alternatives would have a direct or indirect effect on the current 23 
recreation uses in the study area, with the exception of hunting opportunities, 24 
where populations of game species could fluctuate as forest management 25 
activities affect the availability of their preferred habitat (Sections 4.9.2.2 26 
through 4.9.2.4).  Similarly, none of the alternatives would affect access to 27 
recreational opportunities in the study area, with the exception of potential 28 
increases in OHV and/or hunter use attributable to new road construction 29 
(Sections 4.9.2.2 through 4.9.2.4).   30 

It is possible that recreational use by visitors seeking to enjoy viewsheds of the 31 
forest would decrease as clearcut harvest activities increase under the alternatives 32 
over the next 50 years.  However, given the generally low levels of recreational 33 
use in the study area, this effect would likely be minimal under all alternatives.   34 

Potential Effects on Regional and Statewide Recreation 35 
Trends  36 

As described in Subsection 3.9.2.3, State and Regional Recreation Trends, 37 
demand for outdoor recreational experiences is predicted to increase as Oregon’s 38 
population continues to grow.  Participation in popular recreational activities  39 
identified in the 2003-2007 Statewide Comprehensive Outdoor Recreation Plan 40 
(SCORP), such as  running, walking, nature/wildlife observation, hiking, 41 
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dispersed camping, and OHV driving, among others, would likely increase in the 1 
State and region1 over the next 50 years.  Although the estimated number of 2 
anglers and hunters in the region2 (26 percent and 2 percent, respectively) 3 
declined between 2001 and 2006, both activities remain popular, with 9 percent 4 
of the residents of the region reporting that they fished or hunted in 2006 (U.S. 5 
Department of the Interior et al. 2007b).   6 

None of the alternatives would affect where and to what extent an increase in 7 
statewide or regional recreational use would occur.  None of alternatives would 8 
prohibit a portion of this anticipated increase from being accommodated in the 9 
study area, although it is unlikely that such increases would be notable due to the 10 
characteristically steep terrain, distance from major metropolitan areas, and 11 
limited accessibility of the study area.  As a result, none of the alternatives are 12 
expected to have an effect on regional or statewide recreation trends.   13 

4.9.2.2 Alternative 1 – Current Management (No-14 
Action) 15 

Off-Highway Vehicle Use 16 

Some visitors to the study area use old skid roads and trails for preseason 17 
scouting and hunting in OHV and four-wheel drive vehicles.  In addition, some 18 
use of motorcycles and all-terrain vehicles take place in summer.  Because of the 19 
well-established road network and steep topography of the areas without roads, 20 
most people use the current road system, some of which has been blocked off to 21 
exclude regular vehicles. 22 

It is expected that OHV activities would continue in the study area under 23 
Alternative 1, and that use would continue to be limited to maintained roads on 24 
the forest.  As summarized in Table 4.2-1, there are currently approximately 534 25 
miles of roads in the study area (Biosystems et al. 2003).  Under Alternative 1, it 26 
is estimated that the total mileage of road in the study area would increase to 607 27 
miles (net increase of 73 miles) over the next 50 years.   28 

It is possible that an increase in roads in the study area could increase OHV use, 29 
although it is unknown how many of these additional road miles would be used 30 
by OHV riders.  However, increased OHV use on roads in the study area could 31 
lead to conflicts with other recreational uses (e.g., sightseeing, equestrian traffic, 32 
mountain biking).  Although it is unlikely that OHV use would increase 33 
substantially over the next 50 years under Alternative 1, if increases in OHV use 34 
lead to conflicts with other recreational uses, ODF may consider managing OHV 35 
use in the future.   36 

                                                      
1 Region in this context refers to Region 4 of the SCORP, which includes Coos, Curry, and Douglas Counties 
(Oregon Parks and Recreation Department 2003). 
2 Region in this context refers to the Pacific Region, which includes Alaska, Hawaii, California, Washington, and 
Oregon (U.S. Department of the Interior et al. 2007b).  
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Potential Effects on Hunting Opportunities 1 

Hunting is the main recreational use in the study area between late August and 2 
November.  Although national and regional trends indicate that hunting declined 3 
in the region between 2001 and 2006 (U.S. Department of the Interior et al. 4 
2007b), big game hunting has remained relatively steady.  In addition, because 5 
the area surrounding the study area is largely rural, it is likely that hunting would 6 
continue to be an important recreation use in the study area.  7 

As described in Section 4.6.2.12, Game Species, populations of game species in 8 
the study area would likely fluctuate with the availability of their preferred 9 
habitat.  Under Alternative 1, species that use early structure forest and edge 10 
habitats (e.g., black-tailed deer) would likely increase as early structure stands 11 
increase on the landscape overtime.  Species that prefer mature forest (e.g., 12 
American marten) would increase slowly as advanced structure stands increase 13 
on the landscape overtime.  Multicover users (e.g., black bear) would benefit 14 
from the juxtaposition of forest reserve areas and timber production areas under 15 
Alternative 1.  Aquatic- and riparian- associated species (e.g., wood duck) would 16 
benefit from the long-term protection to aquatic resources provided by riparian 17 
and other reserve areas, and the associated improvements in aquatic habitats. 18 

Periodic timber harvest in timber production areas might disrupt behavior of 19 
game species that occupy harvest and adjacent areas.  These effects could 20 
influence hunting opportunities in the study area, although it is unknown to what 21 
degree.  Refer to Section 4.6.2.12, Game Species, for a more detailed discussion 22 
of potential effects on game species. 23 

Construction of up to 73 miles of new roads under Alternative 1 could also 24 
increase access to hunting opportunities in the study area, although it is unknown 25 
how many of these additional road miles would be used by hunters. 26 

4.9.2.3 Alternative 2 (Proposed Action) 27 

Off-Highway Vehicle Use 28 

Similar to Alternative 1, OHV use would likely continue on maintained roads in 29 
the study area under Alternative 2.  It is estimated that the total mileage of road 30 
in the study area would increase to about 639 miles over the next 50 years under 31 
Alternative 2, which would represent a net increase of 32 miles relative to 32 
Alternative 1 (Table 4.2-1).    33 

It is possible that an increase in roads in the study area under Alternative 2 could 34 
increase OHV use compared to Alternative 1, although it is unknown how many 35 
of these additional road miles would be used by OHV riders.  However, 36 
increased OHV use on roads in the study area could lead to conflicts with other 37 
recreational uses (e.g., sightseeing, equestrian traffic, mountain biking).  38 
Although it is unlikely that OHV use would increase substantially over the next 39 
50 years, if increases in OHV use lead to conflicts with other recreational uses, 40 
ODF may consider managing OHV use in the future.  The potential effect of 41 
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OHV use on other recreational uses under Alternative 2 would be similar to that 1 
described for Alternative 1.  2 

Potential Effects on Hunting Opportunities 3 

Game species that use early structure forest and edge habitats would increase 4 
more quickly under Alternative 2 than Alternative 1 due to increased harvest 5 
levels on timber protection lands.  By Year 50, approximately 15.4 percent of the 6 
study area would be in habitat suitable for early seral game species, which would 7 
be about 6 percent more than that predicted for Alternative 1 at Year 50.  The 8 
increased timber harvest under Alternative 2 would produce more forest edge 9 
adjacent to clearcuts, benefiting both edge and multicover users.  Mature forest 10 
game populations would increase at a slightly lower rate than Alternative 1, due 11 
to a decline in availability of advanced structure.  Aquatic and riparian-associated 12 
game species would benefit from the expanded area of riparian habitat protected 13 
in riparian management areas (RMA), although the management prescriptions 14 
within these areas could affect the degree that these benefits would be realized 15 
under Alternative 2.    16 

Potential impacts on game species from timber harvest would be higher under 17 
Alternative 2 than Alternative 1 because of the increased harvest on timber 18 
production lands.  These effects could influence hunting opportunities in the 19 
study area, although it is unknown to what degree.  Refer to Section 4.6.2.12, 20 
Game Species, for a more detailed discussion of potential effects on game 21 
species. 22 

Similar to Alternative 1, construction of new roads under Alternative 2 could 23 
increase access to hunting opportunities in the study area, although it is unknown 24 
how many of these additional road miles would be used by hunters.  If such 25 
increases were realized, it is likely that they would be greater than under 26 
Alternative 1 because Alternative 2 would result in a net increase of 32 additional 27 
road miles compared to Alternative 1. 28 

4.9.2.4 Alternative 3 Increased Stream Buffers and 29 
Intensive Forestry 30 

Off-Highway Vehicle Use 31 

Similar to Alternative 1, OHV use would likely continue on maintained roads in 32 
the study area under Alternative 3.  It is estimated that the total mileage of roads 33 
in the study area would increase to about 622 miles over the next 50 years under 34 
Alternative 3, which would represent a net increase of 15 miles relative to 35 
Alternative 1 (see Table 4.2-1).    36 

It is possible that an increase in roads in the study area under Alternative 3 could 37 
increase OHV use compared to Alternative 1, although it is unknown how many 38 
of these additional road miles would be used by OHV riders.  However, 39 
increased OHV use on roads in the study area could lead to conflicts with other 40 
recreational uses (e.g., sightseeing, equestrian traffic, mountain biking).  41 
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Although it is unlikely that OHV use would increase substantially over the next 1 
50 years, if increases in OHV use lead to conflicts with other recreational uses, 2 
ODF may consider managing OHV use in the future.  The potential effect of 3 
OHV use on other recreational uses under Alternative 3 would be similar to that 4 
described for Alternative 1.  5 

Potential Effects on Hunting Opportunities 6 

Under Alternative 3, game species that use early seral forest would initially 7 
increase more quickly than under Alternative 1 due to increased harvest on 8 
timber production lands.  However, by Year 25, early seral habitat would begin 9 
to decline before leveling off around Year 40.  By Year 50, about 13 percent of 10 
the study area would be in habitat suitable for early seral game species, which 11 
would be 9 percent less than that predicted for Alternative 1 at Year 50.  The 12 
increased timber harvest under Alternative 3 would produce more forest edge 13 
adjacent to clearcuts, benefiting both edge and multicover users.  Mature forest 14 
game populations would increase at a slightly lower rate than Alternative 1, due 15 
to a decline in availability of advanced structure.  Aquatic and riparian-associated 16 
game species would benefit from the expanded area of riparian habitat protected 17 
in RMAs compared to Alternative 1.   18 

Under Alternative 3, potential impacts on game species from timber harvest 19 
would be slightly higher than Alternative 1 because of the increased harvest on 20 
timber production lands.  These effects could impact hunting opportunities in the 21 
study area, although it is unknown to what degree.  Refer to Section 4.6.2.12, 22 
Game Species, for a more detailed discussion of potential effects on game 23 
species. 24 

Similar to Alternative 1, construction of new roads under Alternative 3 could 25 
increase access to hunting opportunities in the study area, although it is unknown 26 
how many of these additional road miles would be used by hunters.  If such 27 
increases were realized, it is likely that they would be greater than Alternative 1 28 
because Alternative 3 would result in a net increase of 15 additional road miles 29 
compared to Alternative 1.  30 
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Section 4.10 1 

Air Quality 2 

This section provides an analysis of potential air quality effects in the study area 3 
that may result from the alternatives.  For this section, the study area consists of 4 
two categories:   5 

 the coastal region of southern Oregon including Lane, Douglas, Coos, Curry, 6 
and Josephine Counties, (each could be affected by cumulative prescribed 7 
burning emissions including those from the action area); and  8 

 the local vicinity within 500 feet of major unpaved logging roads serving the 9 
action area, which could be affected by fugitive dust from logging trucks, 10 
support vehicles, and recreationists.   11 

 12 

4.10.1 Approach and Methodology 13 

This section qualitatively describes air pollutants generated by typical timber 14 
harvesting operations, including prescribed burning.  The magnitude of the air 15 
pollutant emission rates for the alternatives evaluated in this Environmental 16 
Impact Statement (EIS) are presumed to be roughly proportional to the forecasted 17 
timber harvest volumes for each alternative.  Timber harvest volumes were 18 
derived from the Elliott State Forest Harvest Scheduling Model, as summarized 19 
in Appendix I of the Elliott State Forest Habitat Conservation Plan (Oregon 20 
Department of Forestry 2008). 21 

Air quality regulatory constraints, including the Oregon Prescribed Burning 22 
Regulations (Section 3.10.2.2, Air Quality Regulatory Constraints) were 23 
considered when evaluating the effect timber harvest activities may have on air 24 
quality in the action area and study area.   25 

4.10.2 Environmental Consequences 26 

All of the alternatives evaluated in this EIS would generate air pollutant 27 
emissions from four general source categories:  fugitive dust and tailpipe 28 
emissions from construction and maintenance of access roads, fugitive dust and 29 
tailpipe emissions from equipment used for timber harvesting, fugitive dust from 30 
unpaved roads used to access the timber areas, and prescribed burning to dispose 31 
of logging residues.   32 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Air Quality

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.10-2 

August 2008

 

4.10.2.1 Consequences Common to All Alternatives 1 

Compliance with State Implementation Plan and National 2 
Ambient Air Quality Standards  3 

As described in Section 3.10.2.2, Air Quality Regulatory Constraints, the Federal 4 
Clean Air Act requires that States develop State Implementation Plans to ensure 5 
that National Ambient Air Quality Standards (NAAQS) are attained and 6 
maintained for expected air pollutants.  A State Implementation Plan must 7 
schedule development and implementation of State air quality programs, and 8 
must contain regulations for “nonattainment areas” where the NAAQS have been 9 
exceeded for one or more pollutants.   10 

Based on air quality monitors operated throughout the State by the Oregon 11 
Department of Environmental Quality (DEQ), there have been no recent (1997 to 12 
2006) exceedances of the NAAQS within the study area (Lane, Douglas, Coos, 13 
Curry, and Josephine Counties) (Environmental Protection Agency 2007).  Based 14 
on these monitoring results, and monitoring results for the larger coastal area, the 15 
U.S. Environmental Protection Agency (EPA) and DEQ have designated all of 16 
coastal Oregon as an attainment area. 17 

As described below, the potential effects on air quality in the study area would be 18 
temporary and localized under all of the alternatives.  As such, all of the 19 
alternatives would be consistent with Oregon’s State Implementation Plan, and 20 
are not expected to contribute air pollutants that would result in an exceedance of 21 
an established NAAQS. 22 

4.10.2.2 Alternative 1 – Current Management 23 
(No-Action) 24 

Roadway Construction and Maintenance 25 

Construction and maintenance of access roads in the action area could result in 26 
air pollutant emissions that affect air quality.  These activities typically rely on 27 
diesel-powered earthmoving equipment that generates fugitive dust and tailpipe 28 
emissions, including particulate matter, carbon monoxide, nitrogen oxides, and 29 
volatile organic compounds.   30 

Although the effects on air quality of roadway construction and maintenance 31 
would be temporary, and would not extend beyond the immediate vicinity of the 32 
construction site, the amount of air pollutant emissions would be directly related 33 
to the amount of road construction and maintenance proposed under each 34 
alternative.  As summarized in Table 4.2-1, there are currently approximately 534 35 
miles of roads in the action area (Biosystems et al. 2003).  Under Alternative 1, it 36 
is estimated that the total mileage of road in the action area would increase to 607 37 
miles (net increase of 73 miles) over the next 50 years.  As described in Section 38 
3.10.2.2, Air Quality Regulatory Constraints, the 2004 Non-Road Emission Rule 39 
requires that all new construction equipment comply with stringent emission 40 
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standards (U.S. Environmental Protection Agency 2004).  Considering the 1 
temporary and limited extent of the air pollutant emissions from roadway 2 
construction and maintenance, and these regulations, which are designed to 3 
reduce future tailpipe emissions, it is unlikely that air quality effects under 4 
Alternative 1 would be substantial.  Air quality effects resulting from roadway 5 
construction and maintenance, however, would be greater than those experienced 6 
under current conditions due to the increases in road construction and 7 
maintenance proposed under Alternative 1. 8 

Timber Harvesting 9 

Similar to roadway construction, timber harvesting generates pollutants of 10 
fugitive dust and tailpipe emissions from diesel-powered logging equipment.  11 
Although the emissions generated by timber harvesting would be temporary and 12 
localized, and the air quality effects would not extend beyond the immediate 13 
vicinity of the harvesting site, the amount of air pollutants generated from timber 14 
harvest activities would be directly related to the volume of timber removed 15 
under each alternative.   16 

As described in Section 4.1.2.2, between 1997 and 2006, the average annual 17 
volume sold from the action area was about 26.11 million board feet (MMBF).1  18 
Under Alternative 1, harvest volumes would be about 26.00 MMBF annually in 19 
the first decade, and would increase to 28.48 MMBF annually by the fifth decade 20 
(Oregon Department of Forestry 2006b).  This represents an increase in timber 21 
harvest volumes within the action area over the next 50 years, relative to current 22 
conditions.   23 

As described in Section 3.10.2.2, tailpipe emissions from diesel-powered 24 
harvesting equipment are regulated by the EPA Non-Road Emission Rule, so 25 
tailpipe emissions from this type of equipment are expected to steadily improve 26 
over the next 50 years.  Considering the temporary and limited extent of these 27 
effects, and the EPA regulations designed to reduce tailpipe emissions, it is 28 
unlikely that air pollutants from timber harvest activities under Alternative 1 29 
would be substantial.  Air quality effects resulting from timber harvesting under 30 
Alternative 1 would be similar to those experienced under current conditions in 31 
the first decade of implementation (due to similar harvest volumes), but may be 32 
slightly higher than current conditions by the fifth decade of implementation (due 33 
to increased harvest volumes).    34 

Logging Trucks on Access Roads in the Action Area 35 

Logging trucks operating within the action area would travel on paved and 36 
unpaved access roads.  Pollutants from this activity include fugitive dust and 37 
tailpipe emissions.   38 

                                                      
1 The average annual historic harvest volume (10-year historical average) is assumed to be the current condition for 
this analysis.  Refer to Section 3.1.2.4, Timber Harvest, for a discussion of why this historical average is assumed to 
represent the current condition in the action area. 
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Emissions generated by logging trucks would be localized, and the air quality 1 
impacts would not extend beyond the immediate vicinity of the access road.  2 
However, the extent of these emissions would depend on the volume of timber 3 
removed from the action area under each alternative.  As described above for 4 
Timber Harvesting, under Alternative 1, the volume of timber removed from the 5 
action area would be similar to current conditions in the first decade and slightly 6 
higher by the end of the fifth decade.  As a result, it is anticipated that the number 7 
of logging trucks on access roads in the action area under Alternative 1 would be 8 
similar or slightly higher than that experienced under current conditions.  9 
Considering the temporary and limited extent of these effects, and the EPA 10 
regulations designed to reduce tailpipe emissions, it is unlikely that air pollutant 11 
emissions from logging traffic under Alternative 1 would be substantial. 12 

Prescribed Burning 13 

Prescribed burning in the action area is limited to areas where slash loads or 14 
competing vegetation are barriers to establishing a new stand after harvest, 15 
present an unacceptable risk of wildfire, or where there are barriers to forage 16 
vegetation for ungulates.  Prescribed burning is also limited in areas with a risk 17 
of debris flow.  Prescribed burning activities are the only covered activities that 18 
have the potential to emit enough air pollutants to effect areas outside of the 19 
action area.  Even under optimal conditions, burning of logging residue emits 20 
considerable amounts of particulate matter, carbon monoxide, nitrogen oxides, 21 
and volatile organic compounds.  Unless properly managed, emissions from 22 
prescribed burning have the potential to blow downwind and affect air quality 23 
miles from the burning site.   24 

Prescribed burning levels can be correlated with timber harvest volumes, where it 25 
is estimated that up to 10 percent of the acreage of land clearcut in a given year is 26 
burned.  Under Alternative 1, timber harvest volumes would be similar to current 27 
harvest volumes during the first decade of implementation and slightly higher by 28 
the end of the fifth decade (see Timber Harvesting above).  This would likely 29 
result in air pollutant levels similar to current conditions due to comparable levels 30 
of prescribed burning.   31 

As described in Section 3.10, Air Quality, prescribed burning in the action area 32 
(and all other forests in Oregon) is strictly managed by the Oregon Department of 33 
Forestry (ODF) under the Oregon Smoke Management Rules (Oregon 34 
Administrative Rules [OAR] 629-48).  ODF Coos District staff collect data on 35 
each unit proposed for burning (including tons of fuels, location, elevation, tree 36 
species, and fuel moisture), and then register the unit with the Coos Forest 37 
Protection Association.  Meteorologists with ODF in Salem study the unit data 38 
along with the weather, forecast atmospheric dispersion, and temperature 39 
information, and use this information to issue daily burning instructions that are 40 
designed to protect air quality.  The instructions control the amount and location 41 
of prescribed burning on any particular day.   42 

Continued compliance with the required prescribed burning regulations under the 43 
Oregon Smoke Management Rules would ensure that smoke emissions would not 44 
cause substantial increases in ambient pollutant concentrations, or impair 45 
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visibility in the study area, consistent with the EPA Regional Haze Program and 1 
Oregon’s Visibility Protection Plan (Section 3.10.2.2, Air Quality Regulatory 2 
Constraints).  For comparative purposes, air quality effects resulting from 3 
prescribed burning under Alternative 1 would be similar to those experienced 4 
under current conditions in the first decade of implementation (due to similar 5 
harvest volumes), but could be slightly higher by the fifth decade of 6 
implementation. 7 

4.10.2.3 Alternative 2 - Proposed Action 8 

Roadway Construction and Maintenance 9 

Similar to Alternative 1, construction and maintenance of access roads may 10 
generate fugitive dust and tailpipe emissions that could affect air quality in the 11 
immediate vicinity of a construction site.  Under Alternative 2, it is estimated that 12 
the total mileage of roads in the action area would increase by to about 639 miles 13 
over the next 50 years, which would represent a net increase of 32 miles relative 14 
to Alternative 1 (Table 4.2-1). 15 

Considering the temporary and limited extent of air pollutants associated with 16 
increased roadway construction and maintenance, and the EPA regulations 17 
designed to reduce tailpipe emissions, it is unlikely that these effects would be 18 
substantial, or that such activities would result in a violation of the NAAQS.  Air 19 
quality effects resulting from roadway construction and maintenance would, 20 
however, be greater than those experienced under Alternative 1 due to the 21 
increases in road construction and maintenance proposed under Alternative 2. 22 

Timber Harvesting 23 

Timber harvest activities proposed under Alternative 2 may generate air pollutant 24 
emissions from diesel-powered logging equipment that could affect air quality in 25 
the immediate vicinity of a harvest site.  Under Alternative 2, timber harvest 26 
volumes would average 39.68 MMBF annually in the first decade and would 27 
remain at approximately that level over the next 50 years (Oregon Department of 28 
Forestry 2006d).  Timber harvest volumes under Alternative 2 would be greater 29 
than those projected under Alternative 1 (about 11.97 MMBF per year, on 30 
average). 31 

Considering the temporary and limited extent of these effects, and the EPA 32 
regulations designed to reduce tailpipe emissions, it is unlikely that air pollutant 33 
emissions from timber harvest activities under Alternative 2 would be 34 
substantial, or that timber harvest activities would result in a violation of the 35 
NAAQS.  Air quality effects resulting from timber harvest activities would be 36 
greater, however, than those expected under Alternative 1 due to increased 37 
timber volumes projected under Alternative 2 over the 50-year period.  38 
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Logging Trucks on Access Roads in the Action Area 1 

Similar to Alternative 1, logging truck traffic on access roads in the action area 2 
may generate air pollutants that could affect air quality in the immediate vicinity 3 
of the access roads.  Under Alternative 2, the volume of timber removed from the 4 
action area would be greater than the volume removed under Alternative 1 (see 5 
Timber Harvesting, above), and would likely require the use of more logging 6 
trucks each year over the next 50 years.   7 

Considering the temporary and limited extent of these effects, and the EPA 8 
regulations designed to reduce tailpipe emissions, it is unlikely that air pollutants 9 
from logging traffic under Alternative 2 would be substantial, or that such traffic 10 
would result in a violation of the NAAQS.  Air quality effects resulting from 11 
logging truck traffic would be greater than Alternative 1; however, due to the 12 
increased number of trucks on access roads in the action area over the next 50.   13 

Prescribed Burning 14 

Prescribed burning in the action area may generate air pollutants that could affect 15 
air quality in the larger study area.  Under Alternative 2, the volume of timber 16 
removed from the action area would be greater than the volume removed under 17 
Alternative 1 (see Timber Harvesting above), and would likely require more 18 
prescribed burning.   19 

Similar to Alternative 1, continued compliance with the required prescribed 20 
burning regulations under the Oregon Smoke Management Rules would ensure 21 
smoke emissions would not substantially increase ambient pollutant 22 
concentrations, or impair visibility in the study area, as required by the EPA 23 
Regional Haze Program and Oregon’s Visibility Protection Plan (Section 24 
3.10.2.2).  Air quality effects resulting from prescribed burning would be greater 25 
relative to Alternative 1, however, due to increased timber harvest volumes and 26 
the likely number of prescribed burn units.    27 

4.10.2.4 Alternative 3 - Increased Stream Buffers and 28 
Intensive Forestry 29 

Roadway Construction and Maintenance 30 

Similar to Alternative 1, construction and maintenance of access roads may 31 
generate fugitive dust and tailpipe emissions that could affect air quality in the 32 
immediate vicinity of the construction site.  Under Alternative 3, it is estimated 33 
that the total mileage of roads in the action area would increase to about 622 34 
miles over the next 50 years, which would represent a net increase of 15 miles 35 
relative to Alternative 1 (Table 4.2-1).   36 

Considering the temporary and limited extent of air pollutants from increased 37 
roadway construction and maintenance, and the EPA regulations designed to 38 
reduce tailpipe emissions, it is unlikely that effects on air quality would be 39 
substantial under Alternative 3, or that such activities would result in a violation 40 
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of the NAAQS.  Air quality effects resulting from roadway construction and 1 
maintenance would, however, be greater than those experienced under 2 
Alternative 1 due to increases in road construction and maintenance proposed 3 
under Alternative 3.   4 

Timber Harvesting 5 

Similar to Alternative 1, timber harvest activities proposed under Alternative 3 6 
may generate air pollutants that could affect air quality in the immediate vicinity 7 
of the harvest site.  Under Alternative 3, timber harvest volumes would average 8 
33.46 MMBF annually in the first decade and would remain at approximately 9 
that level over the next 50 years (Oregon Department of Forestry 2006e).  10 
Harvest volumes under Alternative 3 would be greater than those projected under 11 
Alternative 1 (about 5.53 MMBF per year, on average). 12 

Considering the temporary and limited extent of these effects, and the EPA 13 
regulations designed to reduce tailpipe emissions, it is unlikely that air pollutants 14 
from timber harvest activities under Alternative 3 would be substantial, or that 15 
timber harvest activities would result in a violation of the NAAQS.  Air quality 16 
effects resulting from timber harvest activities would be greater, however, than 17 
those expected under Alternative 1, due to increased timber volumes proposed 18 
under Alternative 3 over the next 50 years.   19 

Logging Trucks on Access Roads in the Action Area 20 

Similar to Alternative 1, logging truck traffic on access roads in the action area 21 
may generate air pollutants that could affect air quality in the immediate vicinity 22 
of access roads.  Under Alternative 3, the volume of timber removed from the 23 
action area would be greater that the volume removed under Alternative 1 (see 24 
Timber Harvest, above), and would likely require the use of more logging trucks 25 
each year over the next 50 years.   26 

Considering the temporary and limited extent of these effects, and the EPA 27 
regulations designed to reduce tailpipe emissions, it is unlikely that air pollutants 28 
from logging traffic under Alternative 3 would be substantial, or that such traffic 29 
would result in a violation of the NAAQS.  Air quality effects resulting from 30 
logging truck traffic would be greater than Alternative 1; however, due to the 31 
increased number of trucks on access roads in the action area over the 50-year 32 
period.   33 

Prescribed Burning 34 

Similar to Alternative 1, prescribed burning in the action area may generate 35 
emissions that could affect air quality in the study area.  Under Alternative 3, the 36 
volume of timber removed from the action area would be greater that the volume 37 
removed under Alternative 1 (see Timber Harvesting, above), and would likely 38 
require more timber harvesting, timber hauling, and prescribed burning.   39 
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Continued compliance with the required prescribed burning regulations under the 1 
Oregon Smoke Management Rules would ensure that smoke emissions would not 2 
cause substantial increases in ambient pollutant concentrations, or impair 3 
visibility in the study area, as required by the EPA Regional Haze Program and 4 
the Oregon Visibility Protection Plan (Section 3.10.2.2).  Air quality effects 5 
resulting from prescribed burning would be greater relative to Alternative 1; 6 
however, due to increased timber harvest volumes, and the likely number of 7 
prescribed burn units.  8 
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Section 4.11 1 

Visual Resources 2 

This section provides an analysis of potential effects of the alternatives on visual 3 
resources in the study area.  For this section, the study area encompasses the 4 
action area described in Section 4.0.1, Action Area and Study Area, and adjacent 5 
areas with viewsheds of the action area. 6 

4.11.1 Approach and Methodology 7 

The key sources of data and information used in the preparation of this section 8 
include the following: 9 

 Elliott State Forest Habitat Conservation Plan (Oregon Department of 10 
Forestry 2008),  11 

 Elliott State Forest Watershed Analysis (Biosystems et. al 2003),  12 

 Elliott State Forest Management Plan (Oregon Department of Forestry 13 
2006a),  14 

 direct field observations, and  15 

 photographic documentation. 16 

The methodology used to determine the potential visual effects of the alternatives 17 
discussed in this section are based on: 18 

 direct field observation from vantage points, including neighboring property 19 
and roadways, conducted in January 2005; 20 

 photographic documentation of key views of and from the action area, as 21 
well as regional visual context; 22 

 review of action area maps; and 23 

 review of the alternatives in regard to compliance with local ordinances and 24 
regulations and professional standards pertaining to visual quality. 25 

The effects on visual resources discussed in this section were considered 26 
substantial if an alternative would conflict with the resource management goals 27 
outlined in the Elliott State Forest Management Plan (Oregon Department of 28 
Forestry 2006a), or with the Oregon Statewide Planning Goals.  As described in 29 
Section, 3.11 Visual Resources, the management goals associated with scenic 30 
resources in the Elliott State Forest Management Plan require that forest 31 
management under the alternatives meet the following criteria:  32 
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 Meet the scenic protection requirements of the Oregon Forest Practices Act 1 
(FPA) for visually sensitive corridors associated with designated scenic 2 
highways (Oregon Revised Statutes [ORS] 527.755). 3 

 Minimize visual effects in areas designated by the Oregon Department of 4 
Forestry (ODF) as visually sensitive. 5 

 Maintain compatibility with Oregon’s Statewide Planning Goal 5 (Open 6 
Spaces, Scenic and Historic Areas, and Natural Resources).  Specific to 7 
scenic resources, Oregon’s Statewide Planning Goal 5 requires protection of 8 
natural resources and conservation of scenic and historic areas and open 9 
spaces.   10 

4.11.1.1 Concepts and Terminology 11 

Descriptions of visual character and quality in this assessment rely on the 12 
following standard characteristics (Federal Highway Administration 1988): 13 

 Intactness:  the visual integrity of the natural and artificial landscape and its 14 
freedom from encroaching elements.  Intactness can be present in well-kept 15 
urban and rural landscapes, as well as in natural settings. 16 

 Unity:  the visual coherence and compositional harmony of the landscape 17 
considered as a whole.  The presence of unity frequently attests to the careful 18 
design of individual components in the artificial landscape. 19 

 Viewshed:  all the surface areas visible to an observer (viewer). 20 

 Vividness:  the visual power or memorable details of landscape components 21 
as they combine in striking or distinctive visual patterns. 22 

The criteria for identifying the importance of views are related in part to the 23 
position of the viewer relative to the resource.  An area of the landscape that is 24 
visible from a particular location (e.g., an overlook) or series of points (e.g., a 25 
road or trail) is defined as a viewshed.  To identify the importance of views of a 26 
resource, a viewshed may be broken into distance zones of foreground, middle 27 
ground, and background.  Generally, the closer a resource is to the viewer, the 28 
more dominant it is and the greater its importance to the viewer.   29 

Visual sensitivity also depends on the number and type of viewers, and the 30 
frequency and duration of views.  Generally, visual sensitivity increases with an 31 
increase in total viewers, frequency of viewing (e.g., daily or seasonally), and 32 
duration of views (i.e., how long a scene is viewed).  Also, visual sensitivity is 33 
higher for views seen by people who are driving for pleasure, people engaging in 34 
recreational activities such as hiking, biking, or camping; and homeowners.  35 
Sensitivity tends to be lower for views seen by people driving as part of their 36 
jobs, or driving to and from work (U.S. Forest Service 1974; Federal Highway 37 
Administration 1988; U.S. Soil Conservation Service 1978).  Views from 38 
recreation trails and areas, scenic highways, and scenic overlooks are generally 39 
assessed as having high visual sensitivity. 40 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Visual Resources

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.11-3 

August 2008

 

The terms advanced structure, intermediate structure, and early structure are also 1 
used in portions of this section to characterize the viewsheds of different visual 2 
resources.  In summary, early structure stand conditions exist after the landscape 3 
has been disturbed and/or regeneration harvest has occurred, and would likely be 4 
associated with the least vivid and intact viewshed for most viewers.  5 
Intermediate structure stand conditions exist as a stand continues to develop and 6 
the understory begins to regenerate.  Advanced structure stands are commonly 7 
associated with older forests, and would likely be considered the most vivid and 8 
intact viewsheds by viewers.  Section 3.1, Forest Conditions, provides a more 9 
detailed description of these stand structure conditions.  In addition, Chapter 5 of 10 
the Elliott State Forest Habitat Conservation Plan (Oregon Department of 11 
Forestry 2008) provides graphic representations of what these different stand 12 
structures might look like.   13 

4.11.2 Environmental Consequences 14 

Removal of timber could affect sensitive viewsheds in the study area, depending 15 
on the location of visual resources relative to proposed timber harvest activities.  16 
Areas where forest-related visual concerns typically exist include major highway 17 
corridors, cities and towns, adjacent housing developments, and trails and other 18 
recreation areas.  As described in Section 3.11, Visual Resources, some portions 19 
of the action area are visible from Oregon State Highway 38 (Highway 38), a 20 
scenic highway.  Figure 4.11-1 illustrates how forest management practices, such 21 
as clearcutting, could affect the viewsheds from roads adjacent to the action area. 22 

Given that all of the alternatives include some timber removal, the relative level 23 
and location of timber harvest activities represents the primary differences in 24 
impacts between the alternatives evaluated in this Environmental Impact 25 
Statement (EIS).  Harvest activities would increase under Alternative 2 and 26 
Alternative 3 relative to current conditions1 (Section 4.1, Forest Conditions), and 27 
could affect visual quality in several areas.  The following sections discuss these 28 
potential effects. 29 

                                                      
1 As described in Section 3.1.2.4, Timber Harvest, the average annual harvest on the Elliott State Forest (ESF) from 
fiscal year 1997 to 2006 is used in this EIS to represent the current condition for evaluating changes in harvest levels 
under the alternatives.    





Figure  4.11-1
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4.11.2.1 Consequences Common to All Alternatives 1 

Oregon Highway 38 2 

As described in Section 3.11.3.1, Visual Character of Elliott State Forest, 3 
Highway 38 runs along the northwestern portion of the study area adjacent to the 4 
lower Umpqua River.  On private lands between the study area and the lower 5 
Umpqua River, Highway 38 and its immediate visual foreground are protected 6 
either by Oregon Department of Transportation-owned scenic buffers, or by 7 
scenic statutes and the FPA.  The visually sensitive corridors are defined as the 8 
areas within 150 feet of the outermost right-of-way boundary along both sides of 9 
the highway (Oregon Department of Forestry 2006a).  Special rules apply to 10 
timber harvest in this corridor, and would continue to apply under all of the 11 
alternatives.  These protections would ensure that the visual quality of resources 12 
along Highway 38 would not be affected by forest management under any of the 13 
alternatives.   14 

Oregon Myrtlewood Stand and Bottomland Hardwoods  15 

As described in Section 3.11.3.1, Visual Character of Elliott State Forest, an 16 
Oregon myrtlewood (Umbellularia californica) stand is located in the Big Creek 17 
Basin, and some bottomland hardwoods are located in the Ash Valley Basin 18 
(approximately 2 miles south of Loon Lake on the east side of the action area).  19 
Neither the myrtlewood nor the hardwood stands are currently available for 20 
harvest, nor would they be available for harvest under any of the alternatives.  21 
The visual resource protections provided to these stands under the Elliott State 22 
Forest Management Plan (Oregon Department of Forestry 2006a) would ensure 23 
that the visual integrity and coherence of these areas are maintained over the next 24 
50 years.  These protections, in combination with the fact that these areas are not 25 
readily accessible or observed by many viewers, indicate that none of the 26 
alternatives would impact the visual quality of this resource.   27 

Forest Stands over 175 Years Old 28 

Small patches of forest stands and scatted individual trees over 175 years old can 29 
be found throughout the action area.  These stands are located throughout the 30 
action area, with limited access provided by vehicle or foot.   31 

Currently, the majority of these stands are protected from harvest.  Similar 32 
protections for these stands would be afforded under all of the alternatives.   33 

Although not available for harvest, it is possible that an individual tree or stand 34 
could be located adjacent to a stand eligible for harvest.  In those instances, under 35 
all of the alternatives, the visual integrity and visual cohesion of a forest stand 36 
over 175 years old could be affected.  However, the limited access that viewers 37 
have to these stands indicates that it is unlikely that there would be a substantial 38 
visual impact for most viewers resulting from adjacent timber harvest activities.  39 
None of the alternatives are expected to impact the visual quality of this resource.   40 
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Loon Lake Recreation Area  1 

As described in Section 3.11.3.1, Visual Character of Elliott State Forest, the 2 
Bureau of Land Management (BLM) operates and maintains the Loon Lake 3 
Recreation Area near the border of the action area.  The parcel of BLM land 4 
containing the Loon Lake Recreation Area is surrounded by State forestlands, 5 
including lands in the action area.  These lands are currently not available for 6 
timber harvest that detracts from scenic quality, which would continue over the 7 
next 50 years under all of the alternatives.  Most of the lands in the action area 8 
surrounding Loon Lake Recreation Area either support advanced structure forest, 9 
or are expected to succeed to advanced structure forest over the next 50 years.   10 

The visual resource protections provided to these stands surrounding the Loon 11 
Lake Recreation Area under the Elliott State Forest Management Plan (Oregon 12 
Department of Forestry 2006a) would ensure that the visual integrity and 13 
coherence of the area are maintained over the next 50 years.  None of the 14 
alternatives are expected to impact the visual quality of this resource.   15 

4.11.2.2 Alternative 1 – Current Management (No-16 
Action) 17 

Big Creek 18 

Big Creek is one of the larger streams in the action area, and its size and older 19 
timber make it one of the most scenic.  Currently, a 100-foot-wide riparian 20 
management area (RMA) is maintained along this large, perennial, fish-bearing 21 
stream.  Timber harvest activities are not allowed in the RMA except for specific 22 
habitat enhancement projects, as described in the 1995 Elliott State Forest 23 
Habitat Conservation Plan (Oregon Department of Forestry 1995).  A Habitat 24 
Conservancy Area (HCA), which also limits timber harvest, is located adjacent to 25 
a portion of Big Creek.  Stands in the surrounding management basin are 26 
managed for a rotation age of 200 years.   27 

Under Alternative 1, these protections would continue to be implemented over 28 
the next 50-years.  Together, these constraints would result in a high level of 29 
protection of the existing scenic resource, minimizing potential effects on 30 
sensitive viewers in the area. 31 

Charlotte Creek 32 

Hiking opportunities providing views of older trees and rocky outcrops are 33 
available along Charlotte Creek, a tributary to the Umpqua River.  Similar to Big 34 
Creek, a 100-foot-wide RMA would be maintained along Charlotte Creek.  Three 35 
HCAs are designated along a portion of the stream, including the lowermost 0.5 36 
mile.  Forests in the surrounding management basin are currently managed for a 37 
rotation age of 240 years.  38 

Under Alternative 1, these protections would continue to be implemented over 39 
the next 50 years.  Together, these constraints would result in a high level of 40 
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protection of the current scenic resource, minimizing potential effects on 1 
sensitive viewers in the area. 2 

West Fork Millicoma River  3 

The West Fork Millicoma River is a large, perennial, fish-bearing stream which 4 
is accessible by road in several reaches.  As described in Section 3.11, Visual 5 
Resources, much of the river canyon is managed for its visual resources, rather 6 
than timber production.   7 

A 100-foot-wide RMA is currently maintained along West Fork Millicoma 8 
River.  As noted previously, much of the river canyon is protected for its scenic 9 
resources, and six HCAs are located adjacent to the stream.  Although forests in 10 
the watershed of the West Fork Millicoma River are otherwise managed for 11 
short-rotation timber production, these constraints result in a high level of 12 
protection of the current scenic resource.  13 

Under Alternative 1, these protections would continue to be implemented over 14 
the next 50 years, minimizing potential effects on sensitive viewers in the area, 15 
including the upland interpretive trail planned for the Millicoma Interpretive 16 
Center.     17 

Elk Creek 18 

Elk Creek is one of the most popular camping areas in the vicinity of the action 19 
area.  Currently, a 100-foot-wide RMA is maintained along this perennial, fish-20 
bearing stream, which is paralleled by a road.  Portions of the stream corridor are 21 
managed as HCAs or steep, unique or visual (SUV) areas.  Although a mix of 22 
early, intermediate, and advanced forest structure exists along the stream, forests 23 
in the stream’s watershed are currently managed for long rotations (240 years).   24 

Under Alternative 1, these protections would continue to be implemented over 25 
the next 50 years, minimizing potential effects on sensitive viewers camping in 26 
undeveloped areas. 27 

Tenmile Lakes 28 

The action area provides a scenic backdrop to the upper arms of the Tenmile 29 
Lakes, which are located on the west side of the action area.  Some of the 30 
viewshed forests are currently located in HCAs, having both intermediate and 31 
advanced forest structure.  The entire viewshed is currently managed for long 32 
rotations (200 and 240 years).   33 

Under Alternative 1, these protections would continue to be implemented over 34 
the next 50 years, minimizing potential effects on sensitive viewers utilizing the 35 
Tenmile Lakes area. 36 
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4.11.2.3 Alternative 2 - Proposed Action 1 

Big Creek 2 

Under Alternative 2, a 25-foot-wide no-harvest zone would be established around 3 
Big Creek.  An additional 75-foot wide RMA (i.e., between 25 and 100 feet of 4 
the stream bank) would be managed for mature forest conditions.  Forest 5 
management activities would be allowed in this area to enhance fish and wildlife 6 
habitat, or to deal with safety or fire concerns.  A threatened and endangered 7 
species (T&E) core area, which would allow similar limited forest management 8 
activities, would also be located adjacent to a portion of Big Creek.   9 

Forests on slopes above Big Creek near the downstream boundary of the action 10 
area (and in the headwaters tributaries of the creek) could be converted from 11 
intermediate and advanced structure forest to early structure forest, through 12 
increased timber harvest over the next 50 years under Alternative 2.  Although 13 
these forest management activities could somewhat reduce the current scenic 14 
values of the creek corridor, most values would continue to be protected.  It is 15 
likely that timber harvest constraints adjacent to Big Creek would result in a high 16 
level of protection of the current scenic resource and would minimize potential 17 
effects on sensitive viewers in the area, similar to Alternative 1.   18 

Charlotte Creek 19 

Similar to Big Creek, under Alternative 2, a 25-foot no-harvest zone and 75-foot 20 
managed harvest zone would be established around Charlotte Creek.  A T&E 21 
core area would also be located adjacent to a portion of Charlotte Creek.  Forests 22 
on slopes above both sides of the creek over a 0.75-mile reach beginning about 23 
0.25 mile upstream from Highway 38 could be converted from an mix of early, 24 
intermediate, and advanced structure forest to early structure forest.  Although 25 
forest management activities could reduce the current scenic values of the creek 26 
corridor, most values would continue to be protected. 27 

Similar to Alternative 1, the timber harvest constraints adjacent to Charlotte 28 
Creek would result in a high level of protection of the current scenic resource, 29 
and would minimize potential effects on sensitive viewers in the area. 30 

West Fork Millicoma River  31 

Under Alternative 2, a 25-foot no-harvest zone and 75-foot managed harvest 32 
zone would be established around West Fork Millicoma River.  Additional areas 33 
adjacent to the river would be protected from timber harvest as SUV areas and 34 
T&E core areas.  At most, only a small area seen from the river would potentially 35 
be subject to harvesting.  Some of the forests on slopes above both sides of the 36 
creek could be converted from a mix of early, intermediate, and advanced 37 
structure forest to early structure forest over the next 50 years, most likely in the 38 
2-mile reach upstream of the Panther Creek confluence.  Although forest 39 
management activities could reduce the current scenic values of the creek 40 
corridor, most values would continue to be protected.   41 
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Similar to Alternative 1, the timber harvest constraints adjacent to West Fork 1 
Millicoma River would result in a high level of protection of the current scenic 2 
resource, and would minimize potential effects on sensitive viewers in the area. 3 

Elk Creek 4 

Similar to the other streams discussed above, a 25-foot no-harvest zone and 5 
75-foot managed harvest zone would be established around Elk Creek.  Timber 6 
on lands boarding this RMA could be managed for short-rotation forestry, 7 
converting them to early and intermediate forest structure.  Although these 8 
changes could be perceived by users of the stream corridor as degrading of visual 9 
quality, most values would continue to be protected.   10 

Similar to Alternative 1, the timber harvest constraints adjacent to Elk Creek 11 
would result in a high level of protection of the current scenic resource, and 12 
would minimize potential effects on sensitive viewers in the area. 13 

Tenmile Lakes 14 

Similar to Alternative 1, viewsheds in the vicinity of Tenmile Lakes located in 15 
T&E core areas would be maintained.  However, because the surrounding forest 16 
would no longer be managed as a long-rotation basin, areas outside of the T&E 17 
core areas could be managed for short-rotation forestry, converting them to early 18 
and intermediate structure forest.  Due to distances between the lakes and the 19 
action area, these changes would probably not be perceived by users of the lakes 20 
as degrading of visual quality.  As a result, visual resource impacts under 21 
Alternative 2 would be minimal and similar to those under Alternative 1. 22 

4.11.2.4 Alternative 3 - Increased Stream Buffers and 23 
Intensive Forestry 24 

Big Creek 25 

Under Alternative 3, a 160-foot RMA would be located along each side of Big 26 
Creek.  Similar to Alternative 1, only limited management activities would be 27 
allowed in the RMA for the purposes of maintaining habitat functions, removing 28 
safety hazards, and implementing fire suppression and control activities. 29 

The timber harvest constraints adjacent to Big Creek would result in a high level 30 
of protection of the current scenic resource, and would minimize potential effects 31 
to sensitive viewers in the area.  The larger riparian corridor along Big Creek 32 
under Alternative 3 would likely provide better protection of scenic resources 33 
than the protection provided under Alternative 1. 34 

Charlotte Creek 35 

Under Alternative 3, a 160-foot RMA would be located along each side of 36 
Charlotte Creek.  A T&E core area would also be located adjacent to a portion of 37 
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Charlotte Creek.  Forests on slopes above both sides of the creek over a 0.75-mile 1 
reach beginning about 0.25 mile upstream of Highway 38 could be converted 2 
from a mix of early, intermediate, and advanced structure forest to early structure 3 
forest.  Although both of these actions could somewhat reduce the current scenic 4 
values of the creek corridor, most values would continue to be protected.  5 

The timber harvest constraints adjacent to Charlotte Creek would result in a high 6 
level of protection of the current scenic resource, and would minimize potential 7 
effects to sensitive viewers in the area.  The larger riparian corridor along 8 
Charlotte Creek under Alternative 3 would likely provide better protection of 9 
scenic resources than the protection provided under Alternative 1. 10 

West Fork Millicoma River  11 

Under Alternative 3, a 160-foot RMA would be located along each side of West 12 
Fork Millicoma River, similar to Big Creek and Charlotte Creek.  The timber 13 
harvest constraints adjacent to this river would result in a high level of protection 14 
of the current scenic resource, and would minimize potential effects on sensitive 15 
viewers in the area.  The larger riparian corridor along West Fork Millicoma 16 
River under Alternative 3 would likely provide better protection of scenic 17 
resources than the protection provided under Alternative 1. 18 

Elk Creek 19 

Under Alternative 3, a 160-foot RMA would be located along each side of Elk 20 
Creek, similar to the other streams described above.  The timber harvest 21 
constraints adjacent to this river would result in a high level of protection of the 22 
existing scenic resource, and would minimize potential effects on sensitive 23 
viewers in the area.  The larger riparian corridor along Elk Creek under 24 
Alternative 3 would likely provide better protection of scenic resources than the 25 
protection provided under Alternative 1. 26 

Tenmile Lakes 27 

Viewsheds in the vicinity of Tenmile Lakes located in T&E core areas would be 28 
maintained.  However, because the surrounding forest would no longer be 29 
managed as a long-rotation basin (as described under Alternative 1), areas 30 
outside of the T&E core areas could be managed for short-rotation forestry, 31 
which would result in conversion of stands to early and intermediate structure 32 
forest.  Due to distances between the lakes and the action area, these changes 33 
would probably not be perceived by users of the lakes as degrading of visual 34 
quality.  As a result, visual resource impacts on Tenmile Lakes under Alternative 35 
3 would be minimal and similar to those under Alternative 1.   36 
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Section 4.12 1 

Land Use 2 

This section describes the potential effects of the alternatives on land use in the 3 
study area, and on management of lands adjacent to the study area.  For this 4 
section, the study area is the same as the action area described in Section 4.0.1, 5 
Action Area and Study Area. 6 

4.12.1 Approach and Methodology 7 

The forest management strategies in the Elliott State Forest Habitat 8 
Conservation Plan (1995) (Oregon Department of Forestry 1995) and Elliott 9 
State Forest Habitat Conservation Plan (2008) (Oregon Department of Forestry 10 
2008) were reviewed to determine potential effects on land use in and adjacent to 11 
the study area, and to determine if the alternatives would be consistent with 12 
management requirements specific to State-owned lands.  Information from the 13 
Elliott State Forest Watershed Analysis (Biosystems et al. 2003), direct field 14 
observations, and photographic documentation from a January 2005 site visit 15 
were also used to complete this assessment.    16 

4.12.2  Environmental Consequences 17 

4.12.2.1 Consequences Common to All Alternatives 18 

Consistency with Land Use Plans and Regulations 19 

With the exception of the Elliott State Forest Management Plan (Oregon 20 
Department of Forestry 2006a), all of the alternative would be consistent with the 21 
land use plans and regulations specific to the management of State-owned lands, 22 
as described in Section 3.12.2.4, Management Requirements for State-Owned 23 
Lands.  The upland and aquatic riparian strategies for each of the alternatives 24 
would meet or exceed the requirements of the Forest Practices Act (FPA) and 25 
Administrative Rules, and each of the alternatives would include provisions for 26 
compliance with the State and Federal Endangered Species Acts (ESA).  Only 27 
Alternative 2, however, would be consistent with the 2006 Elliott State Forest 28 
Management Plan; Alternatives 1 would require that the Oregon Department of 29 
Forestry (ODF) manage the study area in accordance with the 1994 Elliott State 30 
Forest Management Plan.  Alternative 3 would require that the Elliott State 31 
Forest Management Plan be revised to be consistent with the provisions of that 32 
alternative, including focused conservation around riparian areas. 33 
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In addition, none of the alternatives would affect private, State, or Federal 1 
forestlands located adjacent to the study area, or any lands being managed for 2 
non-forest uses.  As a result, the alternatives would not conflict with management 3 
requirements for adjacent lands (Section 3.12.2.4, Management Requirements for 4 
Adjacent Private Lands, and Section 3.12.2.5, Management Requirements for 5 
Adjacent Forestlands Lands), including those associated with the Millicoma Tree 6 
Farm Habitat Conservation Plan (HCP), Northwest Forest Plan (NWFP), or Coos 7 
District Resource Management Plan (RMP).    8 

Potential Effects of Management for Threatened & 9 
Endangered Species on Management of Adjacent 10 
Forestlands 11 

Management strategies for threatened and endangered (T&E) species in the study 12 
area would not be contingent on actions by other adjacent landowners under any 13 
of the alternatives, and would not dictate how other landowners manage their 14 
land (with the exception of certain limitations on the use of roads in the study 15 
area during nesting seasons, as described below).  As described in Section 3.12, 16 
Land Use, Federal, State, and private lands adjacent to the study area must meet a 17 
host of regulatory requirements (e.g., FPA, Federal and State ESA, NWFP).  18 
However, none of these requirements are contingent on management activities 19 
within the study area.   20 

Under all of the alternatives, ODF would continue to manage the study area to 21 
either avoid federally listed species, or in accordance with an approved HCP and 22 
incidental take permit (ITP) over the next 50 years.  Management actions 23 
proposed under any of the alternatives would not affect management actions on 24 
adjacent forestlands.   25 

Potential Effects on Late Successional Reserves 26 

As described in Section 3.12.2.2, much of the Federal land near the study area is 27 
currently designated as late-successional reserve (LSR).  These reserves are 28 
designated in the NWFP specifically for habitat connectivity, and T&E species 29 
conservation.  The management of LSRs by Federal landowners would not be 30 
affected under any of the alternatives. 31 

4.12.2.2 Alternative 1 - Current Management (No-32 
Action) 33 

Hauling Restrictions on Roads in the Study Area  34 

As described in Section 3.12.2.6, Use of Elliott State Forest Roads for Adjacent 35 
Land Management, some roads in the study area are used for hauling materials 36 
harvested from adjacent or nearby timberlands.  Currently, ODF does not 37 
seasonally restrict road use for nesting pairs of northern spotted owl.  However, 38 
on roads not commonly used, seasonal restrictions on road use are implemented 39 
between April 1 and September 15 to protect nesting populations of marbled 40 
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murrelets.  Specifically, to avoid seasonal disturbance to nesting murrelet adults 1 
and chicks, between April 1 and August 5, timber harvest activities (including the 2 
hauling of logs, rocks, and heavy equipment), and the use of heavy equipment, 3 
are not allowed on roads not commonly used when the road is within 330 feet of 4 
likely murrelet nesting habitat.  From August 6 to September 15, heavy 5 
equipment use is allowed on roads not commonly used within 330 feet of the 6 
likely murrelet nesting habitat from 2 hours after sunrise to 2 hours before sunset.   7 

In addition, during the “wet season” (typically October 1 to April 30), ODF may 8 
limit access to roads in the study area to prevent road damage and sediment yield 9 
to adjacent stream systems.  These closures are contingent on weather conditions, 10 
and are typically made at the discretion of the ODF District Forester.   11 

Under Alternative 1, the road restrictions described above would continue over 12 
the next 50 years.  Restrictions for nesting populations of murrelet would be 13 
implemented between April 1 and September 15, and road use could be restricted 14 
during the wet season, as necessary, to prevent road damage and sediment 15 
delivery to streams.  It should be noted, however, that while access by 16 
landowners could be restricted during the wet season, murrelet disturbance 17 
policies would not be applied to adjacent or nearby landowners hauling on roads 18 
in the study area if those landowners hold permanent easements for those roads.   19 

4.12.2.3 Alternative 2 – Proposed Action 20 

Hauling Restrictions on Roads in the Study Area  21 

Under Alternative 2, seasonal restrictions to minimize disturbance to known 22 
active owl nest trees in the study area, or on adjacent lands, would be 23 
implemented.  Although the use of roads in the study area would not be restricted 24 
for nesting pairs of northern spotted owl, the operation of heavy equipment 25 
would not be allowed within 100 feet of an active nest tree between March 1 and 26 
July 7.  This restriction could limit the use of a specific road should a nesting pair 27 
of owls be found within 100 feet of that road. 28 

Seasonal use restrictions to minimize disturbance to nesting marbled murrelets, 29 
would also be implemented under Alternative 2, including certain prohibitions on 30 
the use of explosives, aircraft, and timber harvest activities in the vicinity of nest 31 
sites.  However, hauling logs, rocks, or heavy equipment on commonly used 32 
roads would not be prohibited, provided such equipment used unmuffled 33 
compression brakes.   34 

Finally, similar to Alternative 1, during the “wet season” (October 1 to April 30), 35 
ODF could close roads in the study area to prevent road damage and sediment 36 
yield to adjacent stream systems.  These restrictions would be contingent on 37 
weather conditions. 38 

The road use restrictions described above, including the restrictions on the use of 39 
heavy equipment within 100 feet of a known northern spotted owl nest, and 40 
identified road closures during the wet season, would be implemented under 41 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Land Use

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
4.12-4 

August 2008

 

Alternative 2 over the next 50 years.  These restrictions, however, would likely 1 
have less of an effect on haul traffic in the study area than Alternative 1 because 2 
of the exceptions provided for activities in the vicinity of murrelet nests.  The 3 
disturbance policies would not be applied to adjacent or nearby landowners 4 
hauling on roads in the action area if those landowners hold permanent easements 5 
for those roads.  However, adjacent landowners using roads in the study area for 6 
access would be restricted from hauling during certain wet weather restriction 7 
periods.   8 

4.12.2.4 Alternative 3 - Increased Stream Buffers and 9 
Intensive Forestry 10 

Hauling Restrictions on Roads in the Study Area 11 

Hauling restrictions in the study area under Alternative 3 would be limited to 12 
those associated with wet weather conditions, as described for Alternative 1.  No 13 
specific haul restrictions would be implemented in the vicinity of known northern 14 
spotted owl nests or during the marbled murrelet nesting season.  These 15 
restrictions would have less of an effect on hauling traffic in the study area than 16 
Alternative 1 because they would be allow for haul traffic under a broader set of 17 
circumstances.   18 
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Chapter 5 1 

Cumulative Effects 2 

5.1 Introduction 3 

The National Environmental Policy Act (NEPA) defines cumulative effects as: 4 

“the impact on the environment which results from the incremental 5 
impact of the action when added to other past, present, and reasonably 6 
foreseeable future actions, regardless of what agency (Federal or non-7 
Federal) or person undertakes such actions” (40 Code of Federal 8 
Regulation [CFR] 1508.7).   9 

This chapter presents an analysis of the cumulative effects (negative or 10 
beneficial) of the alternatives on the resource areas evaluated in this 11 
Environmental Impact Statement (EIS).  This analysis is presented in the context 12 
of other local, State, and Federal management activities in the cumulative effects 13 
analysis area, as defined below. 14 

5.2 Approach and Methodology 15 

Cumulative impacts occur at the landscape or regional level; therefore, for 16 
purposes of evaluating the cumulative effects of the proposed alternatives, a 17 
regional scale analysis area covering all of Coos and Douglas Counties, including 18 
the Coos, Umpqua, and Tenmile Watersheds, was considered (Figure 5-1).  The 19 
regional scale analysis area is referred to as the cumulative effects analysis area 20 
in this chapter.  When used in this chapter, the term action area represents the 21 
Elliott State Forest, as defined in Section 3.0, Action Area and Study Area. 22 

The analysis for cumulative effects in this EIS involves identification of past, 23 
present, and future individual land use planning efforts or large-scale projects in 24 
the cumulative effects analysis area that could contribute to the cumulative 25 
effects of the alternatives (Council on Environmental Quality 1997).  In 26 
determining present and reasonably foreseeable actions that have the potential, 27 
when combined with the effects of the alternatives, to result in cumulative 28 
effects, two types of planning efforts and/or large-scale projects were considered:  29 

 those that would be likely to result in impacts that are similar in kind or in 30 
location to those of the alternatives, and  31 
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 those that would occur adjacent to the action area but would be conducted or 1 
approved by a Federal, State, local, or private landowner responsible for 2 
forestland management.   3 

For this analysis, past actions are assumed to have contributed to the current 4 
conditions described in Chapter 3, Affected Environment.  A summary of past 5 
land use trends is presented in this chapter for context.  Refer to Chapter 3, 6 
Affected Environment, for a discussion of the current conditions of each resource 7 
area. 8 

Chapter 4, Environmental Consequences, conveys the potential direct and 9 
indirect effects of the alternatives as they would be implemented in conjunction 10 
with either the 1994 Elliott State Forest Management Plan and 1995 Elliott State 11 
Forest Habitat Conservation Plan (Alternative 1) or the 2006 Elliott State Forest 12 
Management Plan and 2008 Elliott State Forest Habitat Conservation Plan 13 
(Alternative 2)1.  Therefore, the impact analysis presented in Chapter 4 already 14 
takes into consideration the activities and effects as a result of those plans.  Those 15 
plans are not considered further in this chapter.  Additional regional land 16 
management and development plans and activities that were evaluated as part of 17 
this cumulative effects analysis include the following. 18 

 Northwest Forest Plan 19 

 U.S Bureau of Land Management Coos Bay District  Resource 20 
Management Plan, Western Oregon Plan Revisions 21 

 U.S. Forest Service Siuslaw National Forest Management Plan 22 

 Oregon Statewide Planning Goals 23 

 Douglas County Comprehensive Plan and implementing Land Use 24 
and Development Ordinance 25 

 Coos County Comprehensive Plan and implementing Land 26 
Development Ordinance 27 

 Millicoma Tree Farm Habitat Conservation Plan 28 

 Timber harvest activities on private timber lands in the cumulative effects 29 
analysis area 30 

 Oregon Plan for Salmon and Watersheds 31 

 West-Wide Energy Corridor Project 32 

 Jordan Cove Energy Project 33 

                                                      
1 If Alternative 3 is selected for implementation, a revised Forest Management Plan and Habitat Conservation Plan 
would be prepared. 







National Marine Fisheries Service and U.S. Fish and Wildlife Service  Cumulative Effects

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
5-5 

August 2008

 

5.2.1 Context for the Analysis 1 

The following subsection presents, for context, the pattern of land ownership and 2 
past and present land use trends in the cumulative effects analysis area.   3 

Land Ownership  4 

Figure 5-1 illustrates land ownership in the cumulative effects analysis area.  5 
Federal lands cover about 52 percent of the area in Douglas County and about 35 6 
percent of the area in Coos County, much of which is associated with the Siuslaw 7 
National Forest and lands managed by the Coos District Bureau of Land 8 
Management (BLM) Office (Matheny pers. comm. 2006).  As described in 9 
Section 5.3.1, the majority of these lands are managed in accordance with the 10 
Northwest Forest Plan (NWFP) (U.S. Department of Agriculture and U.S. 11 
Department of the Interior 1994).  12 

State lands make up about 1 percent of Douglas County (Matheny pers. comm. 13 
2006) and 10 percent of Coos County.  The majority of these lands are associated 14 
with the Elliott State Forest (ESF), which is managed by Oregon Department of 15 
Forestry (ODF) in accordance with the 1995 Elliott State Forest Habitat 16 
Conservation Plan (Oregon Department of Forestry 1995) and the 1994 Elliott 17 
State Forest Management Plan (Oregon Department of Forestry 1994) (see 18 
Chapter 1, Purpose and Need).   19 

There are seven incorporated cities in Coos County (Bandon, Coos Bay, 20 
Coquille, Lakeside, Myrtle Point, North Bend and Powers), and 12 incorporated 21 
cities in Douglas County (Canyonville, Drain, Elkton, Glendale, Myrtle Creek, 22 
Oakland, Reedsport, Riddle, Roseburg, Sutherlin, Winston, and Yoncalla).  There 23 
are also five unincorporated communities in Coos County, and 11 in Douglas 24 
County.  In total, less than 1 percent of the land in Douglas and about 3 percent 25 
of the land in Coos County is owned by a city or county.  The remaining 26 
47 percent of the lands in Douglas County and 52 percent in Coos County are in 27 
private ownership.  Over 85 percent of the private land in Douglas County is 28 
considered by the assessor’s office to be “private-farm” or “private-forest.”   29 

Past and Present Land Use Trends 30 

Coos County was formed in 1853 after settlers began to arrive to support mining 31 
operations on southern Oregon rivers.  Deposits of gold initially attracted people 32 
to the county, and large amounts of coal were mined and shipped to California 33 
between 1890 and 1910.  Coal production decreased after oil was discovered in 34 
Oregon, and coal mines have not been in production in the county since 1950.  35 
Currently, forest products, tourism, fishing, and agriculture dominate the Coos 36 
County economy (Oregon Roots Web 2006).   37 

Douglas County is a heavily timbered county that contains nearly 1.8 million 38 
acres of commercial forestland.  It is the fifth largest county in Oregon, with 39 
much of the population located in the fertile Umpqua Valley.  Fur traders and 40 
trappers were the first European settlers in the county, followed by missionaries, 41 
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farmers, merchants, and miners (Oregon Roots Web 2006).  Currently, wood 1 
products, tourism, agriculture, and fishing are the principal industries in the 2 
county (Douglas County 2006a). 3 

As noted above, timber production has heavily affected the uses of land and 4 
resources in the cumulative effects analysis area.  The present ownership and 5 
management of forestlands in Coos and Douglas Counties (as measured by forest 6 
product volume between 1997 and 2003) are summarized in Table 5-1.  As 7 
illustrated in that table, the majority of forest products harvested between 1997 8 
and 2003 were derived from privately owned and managed lands (79 percent to 9 
92 percent in Coos County and 80 percent to 95 percent in Douglas County). 10 

 11 
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Table 5-1 Forest Product Volume in Thousand Board Feet by Land Ownership for Coos and Douglas Counties (1997 to 2003) 1 

County Year 

Forest Industry 
(Corporate / 
Partnership) Other Private BLM USFS 

State 
Government Other  Total 

Coos  
 1997 284,302 36,651 15,287 6,812 18,858 8,388 370,298 

1998 171,606 26,005 14,868 2,125 25,736 1,101 241,441 
1999 179,035 30,874 19,214 5,176 21,493 11,057 266,849 
2000 241,446 25,870 14,743 4,773 35,563 6,327 328,722 
2001 190,252 14,783 4,849 837 19,669 13,647 244,037 
2002 269,967 27,209 5,301 197 22,767 8,809 334,250 
2003 280,614 20,638 1,206 116 13,085 10,618 326,277 
7-year 
Average 

231,032 26,004 10,781 2,862 22,453 8,564 301,696 

Douglas 
 1997 298,724 65,409 26,763 47,130 7,727 3,025 448,778 

1998 318,636 38,268 28,515 39,731 4,587 5,119 434,856 
1999 253,730 47,976 38,490 25,249 10,216 1,522 377,183 
2000 336,515 48,665 13,807 23,711 12,786 3,365 438,849 
2001 362,361 29,107 4,680 1,210 9,669 3,296 410,323 
2002 395,019 26,239 5,478 6,676 6,939 4,230 444,581 
2003 394,312 38,149 17,728 5,665 3,716 5,414 464,984 
7-year 
Average 

337,042 41,973 19,352 21,339 7,949 3,710 431,395 

Source: Oregon Department of Forestry 2006f  
BLM = Bureau of Land Management; USFS = U.S. Forest Service 
 Includes volume removed as logs, poles, and pilings, but not volume removed from woodcutting operations or per-acre material. 
 Forest industry, other private, and other public harvests were complied by the Oregon Department of Revenue.   
 BLM harvest data were compiled by the BLM.  A West Side short/long conifer log conversion of 0.81 was used.   
 USFS harvests were compiled by the USFS. 
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5.3 Land Use Plans Considered in the Cumulative 1 

Effects Analysis 2 

This section presents a summary of the land use plans and activities that are 3 
currently being implemented within the cumulative effects analysis area, as well 4 
as those that are reasonable likely to be implemented in the future.  Plans 5 
described in this section include those that would be likely to result in impacts 6 
that are similar in kind or in location to those of the alternatives, and those that 7 
would occur adjacent to the action area but would be conducted or approved by 8 
other Federal, State, or private landowners. 9 

5.3.1.1 Northwest Forest Plan 10 

The NWFP was implemented in 1994, after years of controversy surrounding the 11 
management of Federal forestlands, including struggles over timber harvest, 12 
habitat needs of the northern spotted owl and native salmon, old-growth 13 
preservation, and jobs.  The NWFP covers approximately 24 million acres of 14 
Federal forestland in western Washington, western Oregon, and northern 15 
California, and is jointly managed by the U.S. Forest Service (USFS) and the 16 
BLM (U.S. Department of Agriculture and U.S. Department of the Interior 17 
1994).    18 

The principles of the NWFP ecosystem management strategy are reflected in that 19 
document as five key elements.  The first principle includes implementation of an 20 
aquatic conservation strategy.  The aquatic conservation strategy was designed to 21 
restore and maintain the ecological health of watersheds and aquatic ecosystems 22 
in the plan area, and reflects four components: riparian reserves, key watersheds, 23 
watershed analysis, and watershed restoration.  Riparian reserves require that 24 
wide buffers be maintained along all streams.  The interim widths are designed to 25 
provide a high level of fish and riparian protection until watershed and site-26 
specific analysis can be conducted.   27 

The other key elements in the NWFP include adaptive management, 28 
compatibility with adjacent land-ownership objectives, consideration of potential 29 
effects on local economies, and protection of existing large blocks of late-30 
successional reserve and old-growth forests to provide terrestrial and aquatic 31 
habitat for species (U.S. Department of Agriculture and U.S. Department of the 32 
Interior 1994). 33 

Lands managed under the NWFP are divided into seven different areas, 34 
according to allowable management activities implemented to achieve the 35 
objectives of the NWFP.   36 

 Congressional Reserves.  Congressional Reserves make up approximately 37 
7 million acres, or 30 percent of the total land in the NWFP, and include 38 
National Parks and Monuments, Wilderness Areas, Wild and Scenic Rivers, 39 
National Wildlife Refuges, and Department of Defense lands.  These lands 40 
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have been reserved by act of Congress and are preserved from forest 1 
management.   2 

 Late-Successional Reserves.  Late-Successional Reserves make up 3 
approximately 7 million acres, or 30 percent of the total land under the 4 
NWFP.  Their purpose is to provide and promote a “functional, interactive, 5 
late-successional old-growth forest ecosystem” for old-growth and late-6 
successional dependent wildlife species, such as the northern spotted owl and 7 
marbled murrelet.  Commercial timber harvest is not allowed in Late-8 
Successional Reserves.  However, select silvicultural treatments may be 9 
permissible in stands up to 80 years of age, if the activity furthers late-10 
successional or old-growth forest conditions.   11 

 Adaptive Management Areas.  Adaptive Management Areas represent 12 
1.5 million acres or 6 percent of the land under the NWFP and are managed 13 
to explore and develop different methods of forestry management to achieve 14 
ecological, economic, social, and community objectives.  15 

 Managed Late-Successional Areas.  Managed Late-Successional Areas are 16 
lands mapped and defined as known northern spotted owl activity centers, 17 
and unmapped buffer areas set up to protect rare and locally endemic species.  18 
While their location may shift over time, managed late-successional areas 19 
make up 102,200 acres, or 1 percent, of the land under the NWFP. 20 

 Administratively Withdrawn Areas.  Administratively Withdrawn Areas 21 
cover 1.5 million acres or 6 percent of the lands under the NWFP.  These are 22 
lands not scheduled for timber harvest, including recreational areas, visual 23 
areas, backcountry, and other lands not suitable for harvest. 24 

 Riparian Reserves.  Riparian Reserves make up approximately 2.6 million 25 
acres, or 11 percent, of the total land under the NWFP.  These are riparian 26 
areas along streams, wetlands, ponds, lakes, and unstable areas.  The 27 
Riparian Reserves include other areas that are designed to help maintain and 28 
conserve aquatic and riparian-dependent species habitat and riparian 29 
function; to improve travel and dispersal corridors for terrestrial plants and 30 
animals; and to provide a connection between late-successional forest 31 
habitats.   32 
 33 
Riparian Reserves range in width from 100 feet (seasonal streams) to 300 34 
feet (fish-bearing streams) on each side of a stream.  Consequently, streams 35 
on most Federal lands within Oregon have more protection for aquatic and 36 
riparian-associated wildlife than any of the alternatives considered in this 37 
EIS.   38 

 Matrix Lands.  Matrix Lands cover almost 4 million acres, or 16 percent of 39 
the land under the NWFP, and consist of Federal lands not assigned to one of 40 
the six land allocations described above. 41 

About 5.5 million acres, or 22 percent, of the lands under the NWFP are 42 
available for commercial timber harvest.  These lands are in addition to lands that 43 
are available for limited thinning and salvage activities allowed in Riparian 44 
Reserves.  Most of the timber harvest that is allowed under the NWFP would 45 
occur on Matrix Lands, and to a limited extent, on Adaptive Management Lands.  46 
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On lands available for commercial timber harvest, the USFS and BLM have 1 
established standards and guidelines to ensure a suitable ecosystem and to protect 2 
known northern spotted owl activity centers (U.S. Department of Agriculture and 3 
U.S. Department of the Interior 1994). 4 

Within the cumulative effects analysis area, lands managed by the Coos Bay 5 
BLM district and by the USFS are subject to the NWFP, as described below.    6 

Bureau of Land Management - Coos Bay District 7 
Resource Management Plan 8 

The adoption of the NWFP required amendment of resource management plans 9 
(RMPs) for all portions of BLM districts within the range of the northern spotted 10 
owl, including the Coos Bay BLM district, which is located within the  11 
cumulative effects analysis area.  The Coos Bay District RMP was published in 12 
May of 1995 to address resource management on approximately 329,700 acres of 13 
BLM-administered land in Coos, Curry, Douglas, and Lane Counties (Bureau of 14 
Land Management 1995).  Of this total, about 297,155 acres (90 percent) are 15 
located in the cumulative effects analysis area (166,642 acres are located in Coos 16 
County and 130,513 acres are located in Douglas County).  About 15.6 percent 17 
(162,900 acres) of the BLM-managed lands in Coos County are managed under 18 
the provisions of the Oregon and California revested railroad lands (O&C) Lands 19 
Act, which specifies that O&C lands be managed for permanent forest production 20 
(Bureau of Land Management 2007).  About 20.2 percent (655,100 acres) of the 21 
BLM-managed lands in Douglas County are managed under the provisions of the 22 
O&C Lands Act.   23 

Resource management plans are typically designed to continue a defined 24 
management direction for a specified period of time, with formal evaluations 25 
completed periodically to determine whether there has been a significant cause 26 
for amending or revising them.  Based on periodic evaluations of the six western 27 
Oregon RMPs tiered to the NWFP, including the Coos Bay District RMP, the 28 
BLM is currently proposing to replace the NWFP land use allocations and 29 
management direction through a Western Oregon Plan Revision planning effort.  30 
The stated purpose of these revisions is three fold: (1) BLM plan evaluations 31 
found that the BLM has not been achieving the timber harvest levels directed by 32 
the existing RMPs; (2) there is an opportunity to coordinate the BLM 33 
management plans with new recovery plans and re-designation of critical habitat 34 
currently under development; and (3) the BLM has re-focused the goal for 35 
management to the objectives of its statutory mandate to utilize the principles of 36 
sustained yield management on the timber lands covered under the O&C Act 37 
(Bureau of Land Management 2007). 38 

The Draft Environmental Impact Statement for the Revision of the Resource 39 
Management Plans of the Western Oregon Bureau of Land Management 40 
Districts (Bureau of Land Management 2007) was released for public comment 41 
in August 2007.  Commonly referred to as the Western Oregon Plan Revisions 42 
(WOPR), three action alternatives and a No-Action Alternative are evaluated in 43 
that document.  The No-Action Alternative would continue the management of 44 
the current RMPs approved in 1995, as described above.  The three action 45 
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alternatives consist of a range of management objectives, management actions, 1 
and land use allocations on RMP lands, with key differences focused on the 2 
width and management of riparian areas; the retention of green trees, snags, and 3 
down wood; the extent of salvage allowed after disturbance events; and 4 
management of habitat for the northern spotted owl and the marbled murrelet.   5 

The BLM has identified Alternative 2 as the preferred alternative in its draft EIS.  6 
In summary, substantive differences between this alternative and the NWFP 7 
strategies currently outlined in the Coos Bay District RMP include: 8 

 establishment of Late-Successional Management Areas to replace Late- 9 
Successional Reserve Areas, with different strategies for management of 10 
northern spotted owl activity centers and critical habitat units for marbled 11 
murrelet and owl, when compared to the NWFP;  12 

 establishment of riparian buffers equal to one-site-potential tree height 13 
(SPTH) around all but intermittent, non-fish-bearing streams, and one-half 14 
SPTH around intermittent non-fish-bearing streams (compared to riparian 15 
buffers equal to two SPTH around fish-bearing streams, and one SPTH 16 
around non-fish-bearing streams under the NWFP); and  17 

 establishment of Timber Management Areas to replace Matrix Lands, with 18 
different requirements for green tree retention, snag retention, and down 19 
wood (Bureau of Land Management 2007). 20 

Table 5-2 provides a limited comparison of the land use allocations for the Coos 21 
Bay District RMP under each of the alternatives evaluated in the BLM EIS.  For 22 
comparative purposes in this chapter, the land use allocation labels have been 23 
simplified to illustrate relative differences between alternatives.  In addition, this 24 
summary information does not detail the varying management prescriptions that 25 
would be employed within each area, such as retention of owl activity centers or 26 
tree retention allocations along riparian corridors.  More specific information on 27 
the key provisions of the BLM alternatives should be obtained from the draft EIS 28 
for that proposal. 29 
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Table 5-2 Proposed Land Use Allocations under the Western Oregon Plan Revisions for the 1 
Coos Bay District Resource Management Plan  2 

 Percentage of Land Base in Coos Bay District 

Land Use Allocation No-Action 
Alternative 

Alternative 1 Alternative 2 Alternative 3 

Total Forest Excluded From 
Harvest Land Base 

79 69 48 40 

AdministrativelyWithdrawn1 9 1 1 1 

Late-Successional Reserve2 49 42 27 -- 

Riparian Reserve3 19 9 7 7 

Other Areas4 -- 19 21 22 

Matrix Lands5 23 29 44 -- 

General Landscape Area6 -- -- -- 70 
Source: Bureau of Land Management 2007 
1Includes lands designated under the National Land Conservation System under BLM EIS Alternatives 1, 2, and 3. 
2 Referred to as Late-Successional Management Areas under Alternatives 1 and 2. 
3Referred to as Riparian Management Areas (RMAs) under Alternatives 1, 2, and 3. 
4Includes Administratively Withdrawn Lands (Alternatives 1, 2, and 3) and BLM-Managed Area Adjacent to Coquille Tribal 
Forest Land (Alternatives 2 and 3) 
5Referred to as Timber Management Areas under Alternatives 1 and 2. 
6General Landscape Area covers much of the landscape under Alternative 3 and is intended to provide habitat for late-
successional species as well as timber production.  For comparative purposes, it would encompass the Late-Successional 
Reserves/Late Successional Management Areas and Matrix/Timber Management Area allocations under the other alternatives. 

 3 
U.S. Forest Service – Siuslaw National Forest 4 
Management Plan 5 

The adoption of the NWFP also required amendment of forest plans for those 6 
portions of National Forests within the range of northern spotted owl.  This 7 
included the Forest Land and Resources Management Plan (Forest Plan) for the 8 
Siuslaw National Forest, which is located along the central Oregon Coast and 9 
within the cumulative effects analysis area (U.S. Forest Service 1990).  The 10 
Forest Plan was amended in April of 1994 to meet the requirements of the 11 
NWFP. 12 

The Suislaw National Forest encompasses over 630,000 acres in the Oregon 13 
Coast Range and is bordered on the east by the Willamette Valley and on the 14 
west by the Pacific Ocean.  Of the total acreage, about 77,000 acres (12 percent) 15 
are located in the cumulative effects analysis area (66,000 acres in Douglas 16 
County and 11,000 acres in Coos County).   17 

About 97 percent of the lands in the Siuslaw National Forest are managed as 18 
Late-Successional Reserves or Riparian Reserves.  The remaining lands are 19 
Matrix Lands, and are primarily located on isolated ridgetops outside of Riparian 20 
Reserves (Davis pers. comm. 2006).   21 
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As described above, the majority of the Federal land managed by BLM and 1 
USFS in the cumulative effects analysis area are currently protected as reserve 2 
areas and are not available for forest management, including timber harvest.  3 
Within Late-Successional Reserves, silvicultural treatments are limited to those 4 
lands that foster older forest stand conditions.  Commercial timber harvest occurs 5 
primarily within the Matrix Lands, although there are protection measures in 6 
place on these lands that further restrict timber harvest; such as a 15 percent 7 
green tree retention requirement, and special protections for sensitive species 8 
habitat and wildlife needs. 9 

Anticipated Environmental Effects 10 

The alternatives, when considered in combination with management of Federal 11 
lands under the NWFP, have the potential to cumulatively affect wildlife and 12 
their habitat, fish and their habitat, and the socioeconomic condition in the 13 
cumulative effects analysis area.  The combined effects of the Aquatic 14 
Conservation Strategy and management prescriptions under the NWFP, as 15 
described above, should work together to maintain and improve habitats for 16 
aquatic and riparian-dependent species, as well as upland species dependent on 17 
old-growth habitat, on Federal forestland.  Over time, lands managed under the 18 
NWFP are expected to create millions of acres in additional late-successional 19 
forest as younger stands are preserved and silvicultural treatments are limited to 20 
helping accelerate the development of older forest stand conditions (U.S. 21 
Department of Agriculture and U.S. Department of the Interior 1994).    22 

Although the current implementation strategies outlined in the Coos District 23 
RMP and the Siuslaw National Forest Management Plan are anticipated to 24 
improve conditions for listed species across the cumulative effects analysis area 25 
over time, proposed reductions in Late Successional Reserve Areas and Riparian 26 
Reserve Areas under the Coos Bay District RMP (Table 5-2) could reduce the 27 
amount of suitable habitat available for species typical of mature forests and 28 
riparian habitats.  Given the dependence of many wildlife species on these 29 
habitats on Federal lands, it is possible that the effects of the alternatives 30 
analyzed in this EIS, in combination with these changes on Federal Lands, could 31 
result in a cumulative adverse effect on late-seral wildlife populations and 32 
aquatic resources, although the extent of these effects is not known. 33 

Current limitations on timber harvest on Federal lands in the cumulative effects 34 
analysis area would also continue to affect revenue generated from the forest 35 
products industry.  However, given that all of the alternatives analyzed in this 36 
EIS would likely result in an increase in net revenue over time due to increased 37 
timber harvest levels (relative to current levels); it is unlikely that there would be 38 
a cumulative adverse economic effect on socioeconomic conditions under any of 39 
the alternatives.    40 

A more detailed discussion of potential cumulative effects by resource area is 41 
presented in Section 5.4, Analysis of Cumulative Effects by Resource Topic. 42 
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5.3.1.2 Statewide Planning Goals 1 

Land use planning in Oregon is governed by 19 Statewide Planning Goals, which 2 
are achieved through local comprehensive planning.  State law requires that each 3 
city and county adopt a comprehensive plan consistent with the Statewide 4 
Planning Goals, including the zoning and land use ordinances necessary to 5 
implement the plan effectively.  Comprehensive plans are reviewed by the Land 6 
Conservation and Development Commission (LCDC) and, once approved, 7 
become the controlling document for land use in the area covered by that plan.  8 
The comprehensive plans and land use ordinances for Douglas and Coos 9 
Counties (the two counties in the cumulative effects analysis area) are described 10 
in this subsection. 11 

The Statewide Planning Goals require that local governments consider specific 12 
resources when developing their comprehensive plans, including: 13 

 Forest Lands (Goal 4), which provide guidance on the protection of forest 14 
lands to maintain the forest land base, protect the State’s forest economy, and 15 
ensure that forest practices are consistent with the sound management of soil, 16 
air, water, fish, and wildlife resources and the provision of recreation and 17 
agriculture; 18 

 Open Spaces, Scenic and Historic Areas, and Natural Resources (Goal 5), 19 
which provides guidance on the protection and use of natural areas, including 20 
riparian corridors, wetlands, and wildlife habitat; 21 

 Air, Water and Land Resources Quality (Goal 6), which provides guidance 22 
on maintaining and improving the quality of the State’s air, water, and land 23 
resources; and 24 

 Economic Development (Goal 9), which provides guidance to promote 25 
adequate opportunities for a variety of economic activities vital to the health, 26 
welfare, and prosperity of the State’s citizens.    27 

Douglas County Comprehensive Plan and Land Use and 28 
Development Ordinance 29 

The Douglas County Land Use and Development Ordinance (LUDO) provides 30 
regulations governing the development and use of lands in Douglas County, 31 
coordinates those regulations, and implements the Douglas County 32 
Comprehensive Plan.  As described in the LUDO, the purposes of the ordinance 33 
are, among others, to: 34 

 ensure that the development of property within the county is commensurate 35 
with the character and physical limitations of the land, and in general, to 36 
promote and protect the public health, safety, convenience, and welfare; 37 

 protect the economy of the county; 38 

 Conserve farm and forest lands for the production of crops, livestock, and 39 
timber products; 40 
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 protect the quality of the air and water resources of the county; and 1 

 protect life and property in areas subject to floods, landslides, and other 2 
natural disasters and hazards (Douglas County 2006b). 3 

In order to achieve these objectives and to ensure that the development and use of 4 
land conforms to the Comprehensive Plan, 35 zoning classifications have been 5 
established for all unincorporated lands in Douglas County.  These classifications 6 
specify regulations for the use of the land and property development standards, 7 
and are applied by boundaries indicated on the Douglas County Zoning maps 8 
(Douglas County 2006b).  In general, the area surrounding and adjacent to the 9 
ESF in Douglas County is zoned Timberland Resources, Exclusive Farm Use-10 
Grazing, and Farm-Forest.  The city of Reedsport, however, lies in proximity to 11 
the northwest corner of the action area, and supports more industrial, 12 
commercial, and residential zoning classifications.  13 

Coos County Comprehensive Plan and Land Development 14 
Ordinance 15 

Similar to Douglas County, the Coos County Zoning and Land Development 16 
Ordinance implements the Coos County Comprehensive Plan (Coos County 17 
2006).  The purpose of the Ordinance, among other things, is to: 18 

 promote the orderly growth of Coos County, 19 

 protect and enhance the environment, 20 

 provide adequate open space for light and air, 21 

 conserve natural resources, 22 

 encourage the most appropriate use of land, 23 

 prevent water and air pollution, and 24 

 promote and protect the public health, safety, convenience, and general 25 
welfare. 26 

To achieve these objectives and to ensure that the development and use of land in 27 
Coos County conforms to the Comprehensive Plan, 17 zoning classifications 28 
have been established.  Areas adjacent to most of the rivers that flow out ESF in 29 
Coos County are designated Exclusive Agriculture to, “preserve the integrity and 30 
encourage the conservation of agricultural lands, and to minimize conflicts 31 
between agricultural practices and non-farm uses…”  (Coos County 2006).  32 
Rural-Residential designations are also scattered along the edges of the action 33 
area, including near the city of Lakeside and along the edges of several of the 34 
large rivers running from ESF (e.g., West Fork Millicoma River).  The Golden 35 
and Silver Falls State Park on the southeast side of the action area is designated 36 
Recreation, and an area on the south side of the action area is designated 37 
Industrial (Coos County 2006).   38 

The Coos County Zoning and Land Development Ordinances also outline 39 
requirements for individual zoning districts that lay within the Coos Bay Estuary 40 
Management Plan.  Land development standards are outlined for both Shoreland 41 
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Districts and Aquatic Districts in the Coos Bay Estuary Management Plan, and 1 
include restrictions for minimum lot sizes, setbacks, building height, and parking 2 
requirements.  Both Aquatic and Shoreland Districts are designated around 3 
Haynes Inlet, which is in proximity to the southwest side of the action area (Coos 4 
County 2006). 5 

Anticipated Environmental Effects 6 

The Statewide Planning Goals, and the two comprehensive plans that implement 7 
these goals in Coos and Douglas Counties, require that planned development in 8 
the cumulative effects analysis area balances resource protection, land 9 
conservation, and economic goals.  Implementation of the alternatives analyzed 10 
in this EIS would be consistent with the purpose of the Statewide Planning Goals 11 
because each would enhance resource (i.e., wildlife, visual, fisheries) protections 12 
while providing for sustained economic development in the cumulative effects 13 
analysis area.  Although the comprehensive plans and zoning ordinances require 14 
that protections be implemented to protect resources as lands are developed, 15 
inherently, development activities and associated changes in land use have the 16 
potential to affect resources considered in this EIS, including water quality, fish 17 
and wildlife habitat, air quality, visual quality, and vegetation.  Cumulatively, the 18 
proposed alternatives would contribute to adverse effects on these resources 19 
resulting from development activities authorized under either the Coos County 20 
Comprehensive Plan and Land Development Ordinance, or the Douglas County 21 
Comprehensive Plan and LUDO.  However, County mitigation requirements that 22 
could be implemented to minimize these cumulative effects could include 23 
requirements for development setbacks in the vicinity of sensitive natural 24 
resources, construction of stormwater management facilities to reduce adverse 25 
effects on water quality;; and project specific commitments to wetland or habitat 26 
restoration when similar resources are affected.  A more detailed discussion of 27 
potential cumulative effects by resource area is presented in Section 5.4, Analysis 28 
of Cumulative Effects by Resource Topic. 29 

5.3.1.3 Millicoma Tree Farm Habitat Conservation 30 
Plan 31 

The Millicoma Tree Farm encompasses about 208,000 acres near the eastern and 32 
southern border of the action area and is managed by Weyerhaeuser, a private 33 
timber company.  The entirety of the Millicoma Tree Farm lies within the 34 
geographic range of the northern spotted owl.  The FWS has identified 19 listed 35 
or candidate species that could be present on the tree farm, including the northern 36 
spotted owl.  Forest management activities on the Millicoma Tree Farm are 37 
implemented in compliance with the Millicoma Tree Farm Habitat Conservation 38 
Plan (Millicoma HCP), which was approved by the U.S. Fish and Wildlife 39 
Service (FWS) in 1995 (Weyerhaeuser 1995).   40 

The Millicoma HCP consists of five elements designed to minimize and mitigate 41 
the effects of the incidental take of spotted owls (Weyerhaeuser 1995).  These 42 
elements include: 43 
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 maintenance of a landscape conducive to the dispersal of juvenile spotted 1 
owls; 2 

 retention of exiting nesting, roosting, and foraging (NRF) and other forest 3 
habitat around four known spotted owl activity centers on Weyerhaeuser 4 
lands to augment the dispersal landscape for at least 20 years; 5 

 retention of existing NRF and other forest habitat around four known spotted 6 
owl activity centers on or near Federal lands to supplement and enhance 7 
those sites for at least 20 years; 8 

 protection of occupied spotted owl site centers; and 9 

 seasonal protection of active nests. 10 

In addition, Weyerhaeuser monitors habitat and owl populations annually.  11 
Approximately 17,000 acres may be harvested within nesting habitat; however, a 12 
greater acreage must be maintained in dispersal habitat (i.e., stands used by owls 13 
to move from one area of nesting or foraging habitat to another (Weyerhauser 14 
1995).  According to the Millicoma HCP, at least 40 percent of the forested area 15 
of the tree farm must be roosting and foraging habitat for dispersing spotted owls.   16 

The Millicoma HCP allows for protection of a minimum of 70 acres of suitable 17 
habitat around each occupied activity center as a buffer against actively 18 
displacing resident owls during timber harvest.  A number of existing activity 19 
centers lie within 0.25 mile of established mainline haul roads on the tree farm.  20 
Activity on these established mainline roads is limited during the spotted owl 21 
nesting season where a practicable alternative exists.  To protect nesting adults 22 
and their young, the Millicoma HCP also restricts harvest and road construction 23 
within 0.25 mile of any known active spotted owl nest between March 1 and 24 
September 30 (Weyerhaeuser 1995). 25 

Anticipated Environmental Effects 26 

It is anticipated that the Millicoma HCP would continue to provide protection for 27 
a limited number of occupied northern spotted owl sites within the Millicoma 28 
Tree Farm over the term of that incidental take permit (ITP).  As stated above, 29 
the objectives of the Millicoma HCP are to allow for harvest of trees on the tree 30 
farm, while providing for the protection of known northern spotted owl sites.  31 
Implementation of the alternatives analyzed in this EIS would be consistent with 32 
the Millicoma HCP objectives because each would protect additional northern 33 
spotted owl habitat in the cumulative effects analysis area, while allowing for 34 
harvest of timber in the action area.  This would be accomplished through 35 
establishment of conservation or reserve areas (depending on alternative), which 36 
would provide long-term protection of NRF habitat and active and known 37 
northern spotted owl sites.  Intensive forest management activities (clearcut 38 
harvest) would not be allowed in conservation or reserve areas, which would 39 
contribute to additional landscape in the cumulative effects analysis area 40 
conducive to northern spotted owl dispersal, consistent with the Millicoma HCP. 41 

A more detailed discussion of potential cumulative effects by resource area, and 42 
in particular how the Millicoma HCP would cumulatively affect northern spotted 43 
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owl, is presented in Section 5.4, Analysis of Cumulative Effects by Resource 1 
Topic.   2 

5.3.1.4 Timber Harvest Activities on Private Timber 3 
Lands 4 

The present ownership and management of forestlands in Coos and Douglas 5 
Counties (as measured by forest product volume between 1997 and 2003) are 6 
summarized in Table 5-1.  As illustrated in that table, between 1997 and 2003, on 7 
average, 85 percent (257,046 acres) and 88 percent (636,051 acres) of the forest 8 
products harvested in Coos and Douglas County, respectively, were derived from 9 
privately owned and managed lands (Oregon Department of Forestry 2006f). 10 

Private timberlands in Oregon (as well as all State-owned forestlands) are 11 
managed in accordance with the Oregon Forest Practices Act (FPA).  The FPA 12 
was voted into law by the legislature in 1971 to encourage economically efficient 13 
forest management in Oregon, including balancing growth and harvest of trees 14 
with the protection of natural resources associated with forest ecosystems.  The 15 
FPA also includes provisions to help preserve scenic resources along visually 16 
sensitive corridors, and to reduce the risk of shallow, rapidly moving landslides 17 
directly related to forest practices, which have the potential to result in serious 18 
bodily injury or death.  The FPA, and the Forest Practices Rules (FPR), have 19 
been upgraded many times in response to new scientific knowledge and public 20 
concerns.   21 

As outlined in Oregon Administrative Rules (OAR) Chapter 629, the FPR 22 
specify requirements specific to clearcut harvest, road design and construction, 23 
leave trees, the use of chemicals, and protections of habitats for certain fish and 24 
wildlife species, among other things.   25 

Anticipated Environmental Effects 26 

The purpose of the FPA is to allow for timber harvest on private and State-owned 27 
timberlands while preserving natural and scenic resources.  Continued harvest on 28 
private timberlands, in accordance with the FPA, would provide some protections 29 
for wildlife, visual, and aquatic resources, and would allow for sustained timber 30 
harvest in the action area.  For this analysis, it is assumed that timber harvest on 31 
private forestlands would continue at levels similar to those experienced in the 32 
recent past, and that about 630,000 thousand board feet of timber would be 33 
harvested each year from private forestlands in the cumulative effects analysis 34 
area (Oregon Department of Forestry 2006f).   35 

Although the FPA requires that protections be implemented to protect aquatic, 36 
wildlife, and visual resources, inherently, forest management activities have the 37 
potential to adversely affect resources considered in this EIS, including water 38 
quality, soils and slope stability, aquatic and wildlife habitat, and vegetation.  39 
Cumulatively, the timber harvest activities under the proposed alternatives 40 
analyzed in this EIS would contribute to these adverse effects, although they too 41 
would be implemented in accordance with the FPA as a minimum standard.  42 
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However, mitigation measures required under the FPA that could be 1 
implemented to minimize these cumulative effects could include  leaving trees 2 
and shrubs along streams to reduce sedimentation and water quality effects 3 
resulting from forest management activities; leaving downed logs after timber 4 
harvest to provide habitat for early seral species that may have been affected by 5 
clearcut activities; and designing forest roads to reduce soil erosion and protect 6 
streams over an extended period of time. A more detailed discussion of potential 7 
cumulative effects by resource area is presented in Section 5.4, Analysis of 8 
Cumulative Effects by Resource Topic. 9 

5.3.1.5 Oregon Plan for Salmon and Watersheds 10 

The Oregon Plan for Salmon and Watersheds was established in 1997 to restore 11 
salmon runs, improve water quality, and to work to achieve healthy watersheds in 12 
the State.  The Oregon Watershed Enhancement Board has the lead coordination 13 
responsibility for the Plan and administers a restoration grant program, although 14 
implementation is largely dependent upon partnerships with State agencies and 15 
stakeholders in specific subbasins and watersheds.  Regional teams provide 16 
focused attention to implement the plan in four regions in the State, including 17 
Southwest Oregon, which encompasses the cumulative effects analysis area.   18 

There are four key elements of the Oregon Plan for Salmon and Watersheds: 19 

 voluntary restoration actions by private landowners, with support from 20 
citizen groups, businesses, and local government; 21 

 coordinated State and Federal agency and tribal actions to support private 22 
restoration efforts, effectively administer regulatory programs, soundly 23 
manage public lands, and promote public education and awareness about 24 
watersheds and salmon; 25 

 collection of monitoring data on watershed health, water quality, and salmon 26 
recovery to document existing conditions, track changes, and determine the 27 
impacts of programs and actions; and 28 

 oversight by an independent panel of scientists who evaluate the plan’s 29 
effectiveness, identify needed changes and guide research investments 30 
(Oregon Plan for Salmon 2006). 31 

Several restoration activities have occurred in the cumulative effects analysis 32 
area as a result of the Oregon Plan for Salmon, including restoration of sensitive 33 
riparian areas on Lane and Judd Creeks in the Umpqua Watershed; restoration 34 
activities at Dawson Marsh, near the City of Reedsport; and fish passage and 35 
sediment abatement improvements at bridges near Tenmile Lakes in the Tenmile 36 
Watershed.   37 

In addition, ODF implemented the Forest Practices Monitoring program in 38 
support of the Oregon Plan for Salmon to provide scientific information for 39 
adapting regulatory policies, management practices, and volunteer efforts on 40 
non-Federal forestland.  The Oregon Department of Fish and Wildlife (ODFW) 41 
also implemented a monitoring program to assess the status and trends of fish 42 



National Marine Fisheries Service and U.S. Fish and Wildlife Service  Cumulative Effects

 

 
Elliott State Forest  
Draft Environmental Impact Statement 

 
5-20 

August 2008

 

populations and aquatic habitat in Oregon’s coastal and lower Columbia River 1 
basins.   2 

Anticipated Environmental Effects 3 

It is anticipated that the Oregon Plan for Salmon would continue to improve 4 
conditions for salmonids and other aquatic species within the watersheds across 5 
the cumulative effects analysis area over the life of the Oregon Plan for Salmon.  6 
As stated above, the purpose of the Oregon Plan for Salmon is to restore salmon 7 
runs, improve water quality, and to work to achieve healthy watersheds in the 8 
State.  Implementation of the proposed alternatives analyzed in this EIS would be 9 
consistent with these objectives because they would provide some protection of 10 
aquatic resources in the cumulative effects analysis area, including the streams 11 
and rivers in the Umpqua, Tenmile, and Coos Watersheds that traverse the action 12 
area.  This would be accomplished through measures aimed at protecting riparian 13 
and aquatic habitats, such as establishing riparian management areas (RMAs), 14 
creating no harvest buffers around unstable slopes, and implementing road 15 
maintenance and abandonment plans.  Consistent with the identified elements of 16 
the Oregon Plan for Salmon, each of the alternatives analyzed in this EIS would 17 
also employ adaptive management as a primary component to reduce scientific 18 
uncertainty, determine the effectiveness of protection measures, and to identify 19 
changes necessary to meet goals and objectives.  In combination, the Oregon 20 
Plan for Salmon and the aquatic riparian strategies associated with the 21 
alternatives analyzed in this EIS could result in a cumulative benefit to aquatic 22 
resources in the cumulative effects analysis area.   23 

A more detailed discussion of potential cumulative effects by resource area is 24 
presented in Section 5.4, Analysis of Cumulative Effects by Resource Topic. 25 

5.3.1.6 West-Wide Energy Corridor Project 26 

The U.S. Department of Energy and the BLM are evaluating the potential effects 27 
of the West-Wide Energy Corridor Project during which “energy corridors” 28 
would be designated on Federal lands in 11 Western States (Arizona, California, 29 
Colorado, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, 30 
and Wyoming) for oil, gas, and hydrogen pipelines, and electricity transmission 31 
and distribution facilities (U.S. Department of Energy and Bureau of Land 32 
Management 2007).  Under the proposed action, energy corridors 3,500 feet wide 33 
(unless otherwise specified because of environment or management constraints) 34 
would be designated along 6,055 miles in these 11 Western States.  In Oregon, 35 
591 miles, or 238,200 acres, would be associated with energy corridors, 36 
including an estimated 30 miles of energy corridors in the cumulative effects 37 
analysis area.   38 

Anticipated Environmental Effects 39 

A draft programmatic EIS evaluating issues associated with the designation of 40 
energy corridors on Federal Lands was released for public comment in 41 
November 2007 (U.S. Department of Energy and Bureau of Land Management 42 
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2007).  Potential impacts under the West-Wide Energy Corridor Project could 1 
include loss of timber production resulting from right-of-way clearing on Federal 2 
lands; short-term disturbance to recreational uses, livestock grazing, oil and gas 3 
leasing, and wildlife habitat during construction activities; adverse effects on 4 
surface water quality from soil erosion and runoff from construction areas; and 5 
alteration of stream flow and morphology at right-of-way crossings (U.S 6 
Department of Energy and Bureau of Land Management 2007). Although the 7 
nature, magnitude, and extent of project-related impacts would depend on the 8 
type, location, length, and design of individual projects authorized under the 9 
programmatic EIS, these effects would be somewhat offset by the fact that about 10 
61 percent of the proposed corridors would occur along existing transportation 11 
and utility right-of-way corridors, where vegetation, habitat, and other resources 12 
have been previously disturbed.    13 

In addition, the FWS has determined that the designation of energy corridors 14 
under the West-Wide Energy Corridor Project would have no effect on listed 15 
species or on critical habitat (U.S. Department of Energy and Bureau of Land 16 
Management 2007).  As described in the programmatic EIS, this determination 17 
was based on the fact that (1) designation of energy corridors and amendment of 18 
land use plans would not have any direct impact on the environment (i.e., it is an 19 
administrative task); (2) the proposed action would not impact the environment 20 
within a designated energy corridor, nor would it establish a precedent or create 21 
any legal right that would allow ground-disturbing activities within a designated 22 
energy corridor; and (3) a future application for a right-of-way permit, or other 23 
authorization in an energy corridor, would be subject to full policy and legal 24 
review at the time it is filed by the action agency and the FWS (U.S. Department 25 
of Energy and Bureau of Land Management 2007). 26 

Given that the exact nature and extent of effects associated with the West-Wide 27 
Energy Corridor Project cannot be determined until specific projects are 28 
proposed, it is difficult to assess the cumulative effects of that project in 29 
combination with the alternatives analyzed in this EIS.  It is possible that the 30 
proposed alternatives, when considered in combination with the West-Wide 31 
Energy Corridor Project could contribute to an adverse cumulative effect on 32 
wildlife habitat, vegetation, or water quality in areas where the Corridor Project 33 
was not located within existing transportation and utility right-of-way corridors.  34 
However, mitigation measures typical of utility line projects, such as restoration 35 
of habitat or vegetative communities to preconstruction conditions after corridor 36 
construction, or design and construction of stream crossings to minimize water 37 
quality and flow impacts, would likely minimize these cumulative effects.  A 38 
more detailed discussion of potential cumulative effects by resource area is 39 
presented in Section 5.4, Analysis of Cumulative Effects by Resource Topic. 40 

5.3.1.7 Jordan Cove Energy Project 41 

The Jordan Cove Energy Project is a proposed Liquefied Natural Gas (LNG) 42 
import terminal and storage facility that would be located on the bay side of the 43 
North Spit of Coos Bay.  The proposed facility would include a receiving and 44 
off-loading terminal for an oceangoing LNG vessel, two onshore full-45 
containment LNG storage tanks, and an integrated natural gas-fired power plant 46 
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capable of supplying the project with onsite electrical requirements.  In addition, 1 
the project would include construction of approximately 220 miles of natural gas 2 
pipeline, extending from the Jordan Cove LNG terminal southeastward across 3 
Douglas, Jackson, and Klamath Counties to an interconnection with the Pacific 4 
Gas and Electric Company’s (PG&E) pipeline system in Modoc County, 5 
California.  The Federal Energy Regulatory Commission (FERC) and the U.S. 6 
Coast Guard released a Notice of Intent to prepare a draft EIS in June 2006 (71 7 
FR 37564).  The draft EIS is currently in preparation, and no additional specifics 8 
on the proposed project were available at the time this DEIS was published.   9 

The exact nature and extent of effects associated with the Jordan Cove Energy 10 
Project cannot be determined until more information specific to the proposal and 11 
project alternatives are available.  As a result, the anticipated cumulative effects 12 
of the alternatives analyzed in this EIS, when considered in combination with the 13 
Jordan Cove Energy Project, are not considered further in this DEIS.    14 

5.4 Analysis of Cumulative Effects by Resource 15 

Topic 16 

5.4.1 Forest Conditions 17 

As described in Section 4.1, Forest Conditions, the acreage and volume of timber 18 
removed from the action area would vary among alternatives, which would affect 19 
the composition of forest structure in the action area, as well as the cumulative 20 
effects analysis area (i.e., early, intermediate, and advanced structure forest 21 
stands and stands over 100 years old).  Table 4.1-2 in Section 4.1 illustrates that 22 
at Year 50, the extent of early structure forest would be greatest under 23 
Alternative 2 and the extent of advanced structure forest and stands over 100 24 
years old would be greatest under Alternative 1.  The acreage of both early and 25 
advanced structure would increase under all alternatives over the next 50 years 26 
(i.e., ITP term), and the acreage of stands over 100 years old would decrease 27 
under all alternatives. 28 

As described in Section 5.2.1, about 52 percent of the land in Douglas County 29 
and 35 percent of the land in Coos County is under Federal ownership and is 30 
either not available for timber harvest, or is managed for timber under longer 31 
harvest rotation, and is likely to support higher proportions of advance structure 32 
forest when compared to State or privately owned forestlands.  An additional 10 33 
percent of the land in Coos County is State owned and managed in accordance 34 
with the FPA or the Elliott State Forest Management Plan (Oregon Department 35 
of Forestry 1994).  About 52 percent of the forestland in Coos County and 47 36 
percent of the forestland in Douglas County (the majority of the cumulative 37 
effects analysis area) is in private ownership, and generally managed for short 38 
rotation timber harvest.   39 

It is likely that the majority of land in State or Federal ownership in the 40 
cumulative effects analysis area would support more diverse forest landscapes 41 
and / or more mature stand structures than those in private ownership due to the 42 
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fact that Federal and State lands would either not be available for timber harvest, 1 
or would be managed using longer harvest rotation.  Conditions could be 2 
somewhat different for BLM-managed lands under the Coos District RMP, 3 
where proposed changes in land management could reduce forestland held in 4 
Late-Successional Reserves and Riparian Reserve Areas (see Section 5.3.1.1, 5 
Northwest Forest Plan).  Depending on the alternative chosen during the 6 
environmental review process for the revised RMP, potential changes in forest 7 
structure in the action area could further contribute to these trends in the 8 
cumulative effects analysis area.  Specifically, based on anticipated changes in 9 
stand structure (Table 4.1-2), Alternative 1 would contribute the least to the 10 
cumulative loss of mature forest (advanced structure forest and stands over 100 11 
years old) in the cumulative effects analysis area over the next 50 years, while 12 
Alternative 2 would contribute the most to that loss.  Alternative 2 would result 13 
in the greatest contribution of early structure forest to the cumulative effects 14 
analysis area, while Alternative 3 would contribute the least (Table 4.1-2).  15 

The cumulative effect of changes in forest structure on other resources (e.g., 16 
wildlife, water quality, aquatic resources) in the cumulative effects analysis area 17 
are discussed below.     18 

5.4.2 Soils and Slope Stability 19 

As described in Section 4.2, Soils and Slope Stability, construction of roads in 20 
the action area could contribute to increased runoff and sedimentation, although 21 
the effects would likely be minimal.  Under all of the alternatives, most new road 22 
construction would be on generally stable ridgetops.  In addition, the drainage 23 
design of new roads and their topographic position high in the watershed would 24 
reduce the potential for a direct hydrologic connection to intermittent streams, 25 
and would avoid the potential for a hydrologic connection to streams in valley 26 
bottoms.  Increases in road mileage under any of the alternatives are not expected 27 
to result in detectable increases in rates of runoff or sedimentation to streams in 28 
the action area. 29 

Similarly, new road construction on other forestlands in the cumulative effects 30 
analysis area could contribute to increased runoff and sedimentation.  It is 31 
presumed, however, that such effects would be reduced, as required by the 32 
NWFP (Federal lands) and FPA (State and private lands), to ensure that these 33 
cumulative effects are not substantial.  Among other best management practices, 34 
hydrologic connections to streams from new roads would be required to be 35 
minimized, and stream crossings would be designed to reduce excessive runoff or 36 
sedimentation effects.  Given the above, it is unlikely that the alternatives, 37 
considered in combination with other new road construction occurring and 38 
proposed on forestlands in the cumulative effects analysis area, would result in a 39 
substantial adverse cumulative contribution of runoff or sediment to streams in 40 
the cumulative effects analysis area over the next 50 years. 41 

Increases in clearcut acreage under all of the alternatives could also increase the 42 
number and extent of debris slides during periods of saturated soils conditions.  43 
As described in Section 4.2, a debris slide initiation risk index was used to assess 44 
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the relative risk of debris slides from timber harvest under each of the 1 
alternatives.  The index indicated that there would likely be a slight (less than 1 2 
percent) increase in debris slide risk under Alternative 1 relative to current 3 
conditions (as a result of increased clearcut activities), and also a less than 1 4 
percent increase in risk under Alternatives 2 and 3 relative to Alternative 1.  5 
Although there was an apparent correlation between clearcut activities and 6 
frequency of debris slides in the action area for each of the alternatives, the 7 
increased risk would be minor and would not be apparent when considering 8 
natural temporal variations.   9 

Similarly, clearcut activities on other Federal, State, and private forestlands in the 10 
cumulative effects analysis area could result in an increase in the number and 11 
extent of debris slides, although it is likely that provisions in the NWFP and FPA 12 
limiting the location, extent, and conditions under which clearcut harvest are 13 
allowed would reduce such effects.  As such, it is unlikely that increased clearcut 14 
activities under the alternatives, when considered in combination with ongoing 15 
and proposed clearcut activities on other forestlands in the cumulative effects 16 
analysis area, would result in a substantial adverse cumulative effect on the rate 17 
or extent of debris slides over the next 50 years. 18 

5.4.3 Streams, Water Quality, and Water Quantity 19 

As described in Section 4.3, Streams, Water Quality, and Water Quantity, 20 
riparian buffer widths and silvicultural management on streams in the action area 21 
under all of the alternatives would likely maintain or reduce stream temperatures 22 
on all streams over the next 50 years.  Temperature reductions are expected on 23 
streams where riparian canopy levels would have an influence on surface water 24 
temperatures and where current shade levels are below natural potential for the 25 
site.  The contributions would likely result in a long term cumulative benefit to 26 
the overall stream temperatures in the cumulative effects analysis area, 27 
considering that adjacent land owners managing lands for timber are also 28 
required to maintain riparian buffers either in accordance with the FPA, NWFP, 29 
or an approved HCP.  This cumulative benefit would be similar under all of the 30 
alternatives at the end of the 50 year analysis period, as described in Section 4.3, 31 
Streams, Water Quality, and Water Quantity, although management for mature 32 
forest conditions under Alternatives 2 and 3 could temporarily reduce shade 33 
levels and increase water temperatures around some streams initially.  Under all 34 
alternatives, management of riparian buffers would contribute to decreased 35 
temperatures in the streams tributary to the Umpqua River and to Larson Slough 36 
by the end of the 50 year analysis period, both of which are water quality-limited 37 
water bodies.  However, as described above, management for mature forest 38 
conditions under Alternatives 2 and 3 could temporarily reduce shade levels and 39 
increase water temperatures around some streams initially.  These surface water 40 
temperature reductions could contribute incrementally to the cumulative 41 
beneficial reduction of water temperature in the Umpqua River and Larson 42 
Slough.  43 

Increases in the acreage of clearcut harvest proposed under all of the alternatives 44 
could increase the number and/or extent of debris slides, which could contribute 45 
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to a cumulative adverse effect on water quality, particularly in areas adjacent to 1 
other lands being similarly managed for timber (e.g., Millicoma Tree Farm).  2 
Given that annual clearcut harvest acreages would be the greatest under 3 
Alternative 2, cumulative impacts to water quality from increased sedimentation, 4 
including contributions to nutrients at Tenmile Lakes, would likely be greatest 5 
under Alternative 2.  It is unclear at this time whether increased clearcut activities 6 
under the alternatives, when considered in combination with ongoing and 7 
proposed clearcut activities on other forestlands in the cumulative effects analysis 8 
area, would result in a substantial cumulative effect on water quality over the 9 
next 50 years due to clearcut harvest restrictions in the NWFP and FPA.   10 

5.4.4 Vegetation 11 

As described in Section 4.4, Vegetation, in addition to an open water cover type, 12 
there are seven vegetation community types in the action area:  three forest types 13 
subject to timber management, a grass-shrub-sapling type, two riparian types, 14 
and one wetland type.  Protection afforded riparian and wetland areas under all 15 
three alternatives (i.e., vegetative buffers) would reduce the potential for land 16 
management activities to adversely modify these types or contribute to a 17 
cumulative loss of wetland or riparian acreage or function in the cumulative 18 
effects analysis area, particularly given similar protections that would be afforded 19 
on other lands in accordance with the NWFP and FPA.  Changes in timber 20 
harvest levels under the alternatives, however, would affect forest communities 21 
subject to timber management in the action area, which could contribute to larger 22 
changes in the diversity of vegetative communities in the cumulative effects 23 
analysis area, depending on the nature and extent of timber harvest on other 24 
Federal, State, and private forestlands.   25 

As described in Section 5.4.1, Forest Conditions, it is likely that much of the 26 
forest land in State or Federal ownership (52 percent in Douglas County and 45 27 
percent in Coos County) in the cumulative effects analysis area would support 28 
more diverse forest landscapes than those in private ownership (about 47 percent 29 
in Douglas County and 52 percent in Coos County) over the next 50 years, due to 30 
the fact that that Federal and State lands would either not be available for timber 31 
harvest, or would be managed under longer harvest rotations.  Although the seral 32 
stage of conifer types in the action area would continue to be managed for timber 33 
production under all of the alternatives, the current mix and relative extent of 34 
vegetation types in the action area would be maintained overall.  As such, 35 
although changes in the diversity of vegetation communities in the cumulative 36 
effects analysis area could change on private forestlands over the next 50 years, 37 
depending upon how those lands are managed, none of the alternatives are 38 
expected to have an additional adverse effect on the diversity of those 39 
communities.   40 

Therefore, there would be no contribution to a cumulative effect on vegetative 41 
resources in the larger cumulative effects analysis area.    42 
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5.4.5 Fish and Their Habitat 1 

Section 4.5, Fish and Their Habitat, describes the potential effects of the 2 
alternatives on aquatic habitat conditions and guilds of fish species.  Land 3 
ownership in the cumulative effects analysis area determines the statutory 4 
mandate used to regulate the timber harvest activities and the resulting effect on 5 
fish habitat.  Forestland ownership in the cumulative effects analysis area is 6 
mixed, with Federal lands dominating the ownership in Douglas County and 7 
private land holdings dominating in Coos County (see Land Ownership above).  8 
All Federal forest ownership, including USFS and BLM-managed lands in 9 
cumulative effects analysis area, are regulated under the NWFP, and are required 10 
to set aside riparian zones adjacent to fish-bearing waters (U.S. Department of 11 
Agriculture and U.S. Department of the Interior 1994).  All State, private, and 12 
local governmental lands in the cumulative effects analysis area, with the 13 
exception of the Elliott State Forest and Weyerhaeuser’s Millicoma Tree Farm, 14 
manage riparian areas to meet the FPA and associated FPR.  On the Millicoma 15 
Tree Farm, riparian buffers must meet the requirements of the Millicoma Tree 16 
Farm HCP, which generally follow the FPA and associated FPR.  In the action 17 
area, riparian buffers are currently dictated by the provisions of the Elliott State 18 
Forest Management Plan (Oregon Department of Forestry 1994) and Elliott State 19 
Forest Habitat Conservation Plan (Oregon Department of Forestry 1995), and 20 
range from small brush areas adjoining seasonal, non-fish-bearing streams to 21 
100-foot no harvest areas on fish-bearing streams.    22 

As described in Section 5.3.1.4, Timber Harvest on Private Lands, the FPA is an 23 
Oregon regulation that provides some protections for aquatic resources and 24 
riparian-dependent species, while allowing for sustained timber harvest on local, 25 
State, and private lands.  Other plans that benefit fish habitat and water quality in 26 
Oregon include large, multi-State and Federal forest management plans (NWFP), 27 
the Oregon Plan for Salmon and Watersheds, State and private landowner HCPs, 28 
local watershed planning, and individual conservation and management efforts 29 
(see Section 5.3).   30 

These regulations, programs, and plans reflect a substantial effort and financial 31 
commitment to improve water quality and habitat conditions in the cumulative 32 
effects analysis area.  Several of these efforts have been underway for many 33 
years, while some have just begun or are yet to begin, and are anticipated to take 34 
extended time periods to be effective at altering habitat conditions.  As a result, 35 
although it is anticipated that fish species in the cumulative effects analysis area 36 
will continue a positive trend toward recovery of low population numbers, it will 37 
likely take a number of decades for the various efforts to interact in a way to 38 
reverse the cumulative effects of forest practices that occurred in the past.  39 

Under all of the alternatives, some adverse cumulative effects to fish species are 40 
anticipated as a result of forest management and other land use activities and 41 
development in the cumulative effects analysis area.  However, over the long-42 
term, it is likely that the riparian strategies under each of the alternatives would 43 
contribute toward the long-term recovery and conservation of aquatic species in 44 
the cumulative effects analysis area.   45 
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Each of the alternatives would improve habitat conditions for riparian stand 1 
structures; water temperature; recruitment of key pieces of large wood; in-2 
channel pool quality and quantity; width-to-depth channel ratios; and the quantity 3 
of biological refugia over time in the action area, which, in turn, would improve 4 
fish habitat conditions within the cumulative effects analysis area.  Silvicultural 5 
management techniques proposed in the inner and outer RMAs under Alternative 6 
2 would more effectively support sufficient future sources of ongoing wood 7 
recruitment from the inner RMA zone, relative to Alternative 1, for large 8 
channels greater than 50 feet in width where in-channel conditions are currently 9 
limiting fish population capacity.  Similar benefits would be realized under 10 
Alternative 3 due to voluntary thinning in the RMAs.  Implementation of RMA 11 
thinning under Alternatives 2 and 3 would also improve long term channel 12 
conditions for large streams, where most of the fish species and guilds of species 13 
predominate, in the cumulative effects analysis area more quickly than 14 
Alternative 1.  In the long-term, all of the alternatives would improve water 15 
quality and in-channel condition in the action area, as well as in the larger 16 
regional cumulative effects analysis area, and would provide improved aquatic 17 
habitat for fish.  18 

Proposed changes in the Coos Bay District BLM RMP could result in reduced 19 
protection of riparian areas (smaller buffers on fish-bearing and non-fish-bearing 20 
streams) in the cumulative effects analysis area.  These changes could affect fish 21 
and their habitat, and slow any progress made toward the long-term recovery and 22 
conservation of aquatic species in the cumulative effects analysis area.   23 

5.4.6 Wildlife and Their Habitat 24 

Cumulative effects on wildlife species are analyzed at the landscape scale, 25 
appropriate for each species.  Key parameters considered for analysis include 26 
forest conditions that constitute wildlife habitat and mandates aimed at wildlife 27 
protection and habitat improvements. 28 

5.4.6.1 Northern Spotted Owl 29 

Northern Spotted Owl Habitat 30 

The cumulative effects analysis area (Coos and Douglas Counties) encompasses 31 
about 4.4 million acres, of which Federal lands managed under the NWFP make 32 
up approximately 6.8 percent (297,155 acres) (see Section 5.3.1.1, Northwest 33 
Forest Plan).  Within the cumulative effects analysis area, the NWFP designated 34 
over 170,000 acres as late-successional reserves.  Additional areas of special 35 
management, such as riparian reserves and threatened and endangered species 36 
habitat on the Coos Bay BLM District, are also expected to support suitable 37 
spotted owl habitat.  The 93,000 acre Elliott State Forest constitutes 38 
approximately 2 percent of the cumulative effects analysis area.   39 

As described in Section 5.4.1, Forest Conditions, it is likely that the majority of 40 
land in State or Federal ownership in the cumulative effects analysis area would 41 
support more diverse forest landscapes than those in private ownership over the 42 
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next 50 years due to the fact that these lands would either not be available for 1 
timber harvest, or would be managed under longer rotations than private lands.  2 
Considering that northern spotted owl habitat is typically associated with late 3 
seral or old-growth forest (see Section 3.6.2.1, Northern Spotted Owl), typical 4 
private forestland management of lands based on short rotation timber harvest 5 
would inherently decrease the amount of northern spotted owl habitat in the 6 
cumulative effects analysis area.   7 

Alternative 1 would provide the most suitable spotted owl habitat (47,869 acres) 8 
in the action area at Year 50, and would contribute the most suitable owl habitat 9 
to the cumulative effects analysis area.  Alternative 2 would provide 6,149 fewer 10 
acres (41,720 acres) than Alternative 1, and Alternative 3 would provide 14,813 11 
fewer acres (33,056 acres).  While Alternatives 2 and 3 would provide fewer 12 
acres of suitable habitat than Alternative 1, the differences between the three 13 
alternatives would amount to less than 0.5 percent of the 4.4 million total acres in 14 
the cumulative effects analysis area, an amount that is almost immeasurable in 15 
terms of cumulative impact. 16 

Northern Spotted Owl Population 17 

The cumulative effects analysis area overlaps portions of three physiographic 18 
provinces (Oregon Coast Range, Western Oregon Cascades and Oregon 19 
Klamath) identified in the Final Recovery Plan for the Northern Spotted Owl 20 
(Recovery Plan; U.S. Fish and Wildlife 2008).  As a result, it is difficult to get a 21 
clear estimate of the spotted owl population for the cumulative effects analysis 22 
area.  The most recent estimate of total population for the Oregon Coast Range 23 
Province, which includes most of the analysis area, was 380 spotted owl activity 24 
centers (U. S. Fish and Wildlife Service 1992a).  Current population size for the 25 
province is unknown, but it is expected to be lower than 380 due to continued 26 
loss of habitat and displacement by the barred owl (U. S. Fish and Wildlife 27 
Service 2008).  28 

Surveys conducted in the action area from 1993 through 1998 identified 21 29 
activity centers in 1993 and 11 activity centers in 1998, representing 40 to 19 30 
individual owls respectively (Table 3.6-2).  A survey in 2003 located 13 activity 31 
centers, representing 25 spotted owls in the action area, and another five activity 32 
centers representing eight spotted owls on lands immediately adjacent to the 33 
action area.   34 

Under Alternative 1, two activity centers would have moderate potential for 35 
persisting over the next 50 years and three activity centers would have high 36 
potential (Table 4.6-2).  Alternative 2 would improve on the potential for sites to 37 
persist by providing four sites with a rating of moderate-high and four sites with 38 
a rating of high.  Alternative 3 would provide the lowest potential for sites to 39 
persist, with only one site rated as having a high potential, eight rated with a 40 
moderate potential, and the remaining sites all rated with a low potential.  While 41 
the ratings vary between alternatives, all three alternatives would result in at least 42 
five activity centers with moderate to high potential for persistence, and enough 43 
suitable habitat overall for several other new or relocated spotted owl activity 44 
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centers to persist in the action area over the next 50 years (Section 4.6.2.1, 1 
Northern Spotted Owl).   2 

The spotted owl population in the action area could be lower in the future under 3 
all three alternatives than it currently is, but the long-term commitment to 4 
maintain habitat in the action area would still make a positive contribution to the 5 
conservation of spotted owls in the Oregon Coast Range.  Other non-Federal 6 
lands in the cumulative effects analysis area are experiencing a much higher rate 7 
of decline in suitable spotted owl habitat, and none would have long-term 8 
commitments to maintain habitat sufficient to support nesting spotted owls 9 
comparable to the action area.  The Millicoma Tree Farm HCP requires retention 10 
of spotted owl NRF habitat, but not in the amounts proposed for the action area 11 
under any of the alternatives.  Of the three alternatives, Alternative 2 would make 12 
the largest contribution of spotted owl habitat within the cumulative effects 13 
analysis area.  Even though it could result in less overall habitat than Alternative 14 
1, the distribution of habitat under Alternative 2 (large patches concentrated 15 
around known spotted owl activity centers) would be more conducive to 16 
maintaining spotted owls.   17 

Contributions to Northern Spotted Owl Recovery 18 

The Recovery Plan (U.S. Fish and Wildlife 2008) specifies Conservation Support 19 
Areas (CSA) on nonfederal lands to increase the likelihood that recovery will be 20 
achieved, but the Elliott State Forest and surrounding nonfederal lands are not 21 
identified as CSA.  The Recovery Plan also encourages the maintenance of older 22 
and more structurally complex multi-layered conifer forest on nonfederal lands in 23 
general to provide habitat for spotted owls, but it does not provide location-24 
specific targets for spotted owl populations outside MOCA and CSA.   25 

All three alternatives would contribute to recovery of the spotted owl by 26 
providing suitable  habitat (structurally complex conifer forest) over the next 50 27 
years.  As noted above, Alternative 1 would provide 47,869 acres (51 percent of 28 
the action area) of suitable spotted owl habitat by Year 50, while Alternatives 2 29 
and 3 would provide 41,720 acres (45 percent of the action area) and 33,056 30 
acres (35 percent of the action area), respectively.  Due to differences in spatial 31 
arrangement of the habitat, Alternative 2, with an intermediate level of habitat, 32 
would support the largest number of spotted owls among the three alternatives.   33 

The amount of suitable habitat under all alternatives would fluctuate over time, 34 
and would periodically drop below 40 percent of the landscape under all of the 35 
alternatives.  The lowest level of suitable spotted owl habitat for Alternatives 1 36 
and 2 would be 39 and 38 percent of the action area, respectively.  Alternative 3 37 
would decline to a low of 30 percent at Year 20.  Even at their lowest  level of 38 
suitable habitat, all three alternatives would contribute to overall recovery of the 39 
northern spotted owl in the cumulative effects analysis area.    40 

Coordination with Other Recovery Efforts 41 

As described in Section 5.3.1.3, the Millicoma Tree Farm HCP provides a mix of 42 
spotted owl activity center protection and dispersal habitat.  Lands covered by the 43 
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Millicoma Tree Farm HCP extend from the eastern and southern border of the 1 
action area to the BLM checkerboard ownership on the east (Figure 5-1).  2 
Managing the action area to provide habitat for northern spotted owls would 3 
complement the management objectives of the Millicoma Tree Farm HCP by 4 
providing for demographic support (resident owls) and dispersal connectivity.  5 
Together, the action area and the Millicoma Tree Farm HCP would provide 6 
increased connectivity between Federal ownership to the north, south, and east 7 
under all three alternatives.  Alternative 2 would provide the greatest relative 8 
contribution by providing the highest probability of supporting resident spotted 9 
owls and a suitable dispersal landscape within the cumulative effects analysis 10 
area. 11 

5.4.6.2 Marbled Murrelet 12 

Marbled Murrelet Habitat 13 

The cumulative effects analysis area overlaps with marbled murrelet Recovery 14 
Zones 3 and 4 in Oregon, but the action area is entirely within Zone 3.  Since 15 
estimates of marbled murrelet habitat are not available specifically for the 16 
cumulative effects analysis area, the analysis is focused primarily on Recovery 17 
Zone 3, as described in the 5-Year Status Review of the Marbled Murrelet in 18 
Washington, Oregon, and California (McShane et al. 2004).  19 

Recovery Zone 3 includes Federal lands (Coos District BLM lands and the 20 
Siuslaw National Forest) and ODF lands, including the Elliott State Forest.  21 
McShane et al. (2004) estimated a total of 693,792 acres of marbled murrelet 22 
suitable habitat and remnant habitat in Recovery Zone 3 in Oregon.  Most of this 23 
habitat (89 percent) is located on USFS and BLM lands.  The remaining 11 24 
percent (79,072 aces) is on ODF lands.  Suitable habitat on other private lands 25 
could not be determined, but it is assumed the majority of suitable habitat on 26 
private land has been harvested or otherwise made unsuitable since the species 27 
was listed.  Within the action area, there are currently 16,680 acres of suitable 28 
marbled murrelet habitat (mapped habitat) and 3,395 acres of known occupied 29 
habitat (Section 4.6.2.2, Marbled Murrelet) representing approximately 2.4 30 
percent of the suitable habitat in Recovery Zone 3.   31 

All three alternatives would protect known occupied as well as mapped marbled 32 
murrelet habitat in the action area.  Alternative 1 would protect all known 33 
occupied habitat and at least 86 percent of the mapped habitat.  It would also 34 
require surveys of mapped habitat prior to harvest, potentially increasing the 35 
amount of occupied habitat that would be protected.  Alternative 2 would protect 36 
98 percent of the known occupied habitat and 59 to 76 percent of the mapped 37 
habitat, and Alternative 3 would protect 99 percent of the known occupied 38 
habitat and 65 percent of the mapped habitat.  Since pre-harvest surveys would 39 
not be required under Alternatives 2 and 3, harvest could include some occupied 40 
habitat. 41 

All three alternatives would also result in the development of new potentially 42 
suitable marbled murrelet habitat in the action area.  Alternative 1 would result in 43 
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the largest increase, by providing 33,393 acres of potentially suitable habitat by 1 
Year 50.  Alternatives 2 and 3 would provide 6,543 and 7,800 fewer acres, 2 
respectively, than Alternative 1.  The protection of known occupied habitat and 3 
mapped habitat, and the development of new potentially suitable habitat in the 4 
action area under the alternatives would beneficially contribute to the retention 5 
and development of marbled murrelet habitat in Recovery Zone 3.  The 6 
difference between the three alternatives in terms of protection of current habitat 7 
(occupied and mapped) and development of new potentially suitable habitat 8 
would be negligible (1 percent or less of the total amount of suitable habitat in 9 
Recovery Zone 3).   10 

Marbled Murrelet Population 11 

There is currently no reliable method for estimating the number of marbled 12 
murrelets using a particular stand of occupied habitat.  For this analysis, acres of 13 
occupied habitat are used as an index of the potential impacts on the regional 14 
population.  McShane et al. (2004) estimated that approximately 56 percent 15 
(388,621 acres) of the suitable habitat on Federal land in the cumulative effects 16 
analysis area is likely to be occupied by marbled murrelets.  The ODF has 17 
identified 3,395 acres of known occupied habitat to date in the action area, out of 18 
an estimated 16,680 of mapped (suitable) marbled murrelet habitat.    19 

Over the next 50 years, Alternative 1 would protect all known occupied habitat 20 
and require surveys of mapped habitat prior to harvesting, thereby allowing for 21 
the marbled murrelet population in the action area to remain stable.  Alternatives 22 
2 and 3 would protect all but 98 and 99 percent of the known occupied habitat, 23 
respectively, but would allow harvest of mapped habitat without surveys.  24 
Alternative 2 and 3 could therefore result in decreases in the population of 25 
marbled murrelets.  Using acres of mapped habitat harvest as a rough indicator of 26 
marbled murrelet population, Alternative 2 could result in a decrease of up to 1 27 
percent of the Recovery Zone 3 population if all mapped habitat were occupied 28 
(harvest of 4,000 acres of mapped habitat out of 388,621 occupied acres in the 29 
Recovery Zone).  Additional mapped habitat could be harvested under 30 
Alternative 2, but only after ODF demonstrated comparable new habitat had been 31 
provided, so no net decrease in the population potential would be anticipated.  32 
Alternative 3 could result in a decrease of up to 1.5 percent (5,770 acres) of the 33 
Recovery Zone 3 population.  It should be noted that these are very rough 34 
estimates of potential population changes, but are likely accurate in their general 35 
depiction of the magnitude of effect on the regional population.   36 

Contributions to Marbled Murrelet Recovery 37 

The objectives of the Recovery Plan for the Marbled Murrelet (U.S. Fish and 38 
Wildlife Service 1997) are to: (1) stabilize and then increase population size, (2) 39 
provide conditions in the future that allow for a reasonable likelihood of 40 
continued existence of viable populations, and (3) gather information to develop 41 
delisting criteria.  Specific to Recovery Zone 3, the Recovery Plan identifies 42 
maintenance of suitable and occupied habitat in the action area and other State 43 
and Federal lands as being an essential component for stabilizing and recovering 44 
the marbled murrelet population. 45 
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All three alternatives would protect most, if not all, of the known occupied 1 
marbled murrelet habitat, consistent with objectives of the Recovery Plan.  2 
Alternative 1 would provide an incremental increase in protection of known 3 
occupied habitat, as a result of protecting all known occupied habitat, but the 4 
difference between the alternatives would be negligible at the Recovery Zone 5 
scale.  All three alternatives would increase the amount of potential habitat in the 6 
cumulative effects analysis area over the next 50 years.  The amount of increase 7 
would vary between alternatives, but the differences between alternatives would 8 
be negligible at the Recovery Zone scale. 9 

5.4.6.3 Bald Eagle 10 

As described in Section 4.6.2.3, Bald Eagle, all of the alternatives would have the 11 
potential to increase the amount of suitable bald eagle nesting habitat.  Under 12 
Alternative 1, by Year 50, approximately 13,409 acres of suitable nesting habitat 13 
would be present in the action area, an increase of 2,553 acres (24 percent) over 14 
current conditions.  About 13,601 acres of suitable bald eagle nesting habitat 15 
would be present within conservation areas at Year 50 under Alternative 2 (about 16 
1 percent more than Alternative 1), and 16,509 acres would be present under 17 
Alternative 3 by Year 50 (about 23 percent more than Alternative 1).  At the 18 
same time, the amount of suitable bald eagle nesting habitat would likely 19 
increase elsewhere in the cumulative effects analysis area due to implementation 20 
of the NWFP on Federal lands and riparian forest protection on State and private 21 
lands.   22 

The alternatives would have limited potential to impact known or future bald 23 
eagle nesting territories by removing or modifying habitat such that occupancy or 24 
reproductive success could be adversely affected.  Under Alternatives 1 and 3, 25 
forested buffers would protect key components of active nesting and roosting 26 
sites and forest management activities that could disturb bald eagles would be 27 
seasonally restricted.  Under Alternative 2, site management plans would be 28 
developed for any newly established nesting territories and winter roost sites in 29 
the action area to protect key components of bald eagle nesting.  These strategies 30 
would minimize potential cumulative effects on nesting populations of bald 31 
eagle.  Adjacent land managers would also be expected to manage their lands in 32 
accordance with the FPA or NWFP (e.g., provide protections for riparian areas) 33 
and to avoid potential effects on bald eagles.   34 

The action area would contribute to the conservation of the local bald eagle 35 
population by providing habitat capable of supporting multiple breeding pairs of 36 
bald eagles over the next 50 years.  Given the above, it is unlikely there would be 37 
a negative cumulative effect on bald eagles in the larger cumulative effects 38 
analysis area under any of the alternatives.  In addition, the management 39 
strategies associated with all of the alternatives would be consistent with the Bald 40 
Eagle and Golden Eagle Protection Act.   41 
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5.4.6.4 Northern Goshawk 1 

As described in Section 4.6.2.4, Northern Goshawk, all of the alternatives have 2 
the potential to increase the amount of suitable northern goshawk habitat 3 
(advanced structure forest).  Under Alternative 1, about 50,278 acres of suitable 4 
goshawk habitat would be present in the action area by Year 50, an increase of 5 
10,235 acres (26 percent) over current conditions.  Under Alternatives 2 and 3, 6 
the total area of suitable goshawk habitat would also increase, but less than under 7 
Alternative 1.  By Year 50, about 45,775 acres of suitable goshawk habitat would 8 
be present in the action area under Alternative 2 (4,503 acres [9 percent] less than 9 
Alternative 1).  Under Alternative 3, about 48,470 acres of suitable goshawk 10 
habitat would be present in the action area at Year 50 (1,808 acres [3.6 percent] 11 
less than the estimate for Alternative 1).   12 

The amount of suitable goshawk habitat would also increase elsewhere in the 13 
cumulative effects analysis area over the next 50 years due to management of 14 
Federal lands under the NWFP.  This combined management would provide 15 
adequate habitat capable of supporting goshawks, should the species attempt to 16 
nest in the action area.   17 

Periodic timber harvest in the action area could disrupt goshawk behavior, and 18 
might result in mortality of young goshawks if occupied stands were removed 19 
during the nesting season.  Compared to Alternative 1, potential impacts on 20 
northern goshawks from timber harvest would be greater under Alternatives 2 21 
and 3 because of the increased frequency of harvest in timber production lands.  22 
Proposed monitoring for goshawks under Alternative 2 would minimize 23 
behavioral disruption associated with that alternative.   24 

The presence of northern goshawk in the cumulative effects analysis area is 25 
questionable.  The species is regionally rare in the forests of the Oregon Coast 26 
Range, and its presence in the action area has not been established.  The potential 27 
for cumulative effects on the species, either positive or negative, is consequently 28 
low.   29 

5.4.6.5 Olive-Sided Flycatcher and Western Bluebird 30 

As described in subsections 4.6.2.4, Olive-sided Flycatcher, and 4.6.2.6, Western 31 
Bluebird, all of the alternatives have the potential to increase the amount of olive-32 
sided flycatcher and western bluebird habitat (early structure and edge forest) in 33 
the action area over time.    34 

Under Alternative 1, about 13,480 acres of early structure forest would be present 35 
in the action area by Year 50, an increase of 6,481 acres (93 percent) over current 36 
conditions.  Under Alternative 2, the area of early structure forest would increase 37 
more quickly than under Alternative 1.  By Year 50, about 14,334 acres of early 38 
structure forest would be present in the action area (about 854 acres [6 percent] 39 
more than Alternative 1).   40 
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Under Alternative 3, the area of suitable habitat would initially increase more 1 
quickly than Alternative 1, but would begin to decline at Year 25, before leveling 2 
off around Year 40.  By Year 50, about 12,234 acres of early structure forest 3 
would be present in the action area under Alternative 3 (about 1,246 acres 4 
[9 percent] less than the estimated for Alternative 1).  Overall, the amount of 5 
suitable breeding habitat for these species would increase in the action area over 6 
the next 50 years under all alternatives. 7 

Timber harvesting during the nesting season would have the potential to disrupt 8 
olive-sided flycatcher and western bluebird behavior and result in the mortality 9 
of young birds or destruction of eggs.  Live tree retention and snag management 10 
strategies in harvest areas under all alternatives would help offset any resulting 11 
impacts on the overall population by creating suitable breeding habitat within 12 
early stand structures. 13 

Early structure forest habitat might also increase on other private timberlands in 14 
the cumulative effects analysis area, but could decrease on Federal lands due to 15 
the emphasis on late seral forest under the NWFP.  The predicted increases in 16 
habitat in the action area would help offset any decreases in habitat on Federal 17 
lands, and minimize the potential for negative cumulative effects on these species 18 
within the overall cumulative effects analysis area.    19 

5.4.6.6 Fisher 20 

As described in Section 4.6.2.7, Fisher, all of the alternatives have the potential 21 
to increase suitable fisher habitat (advanced structure forests containing at least 22 
eight trees per acre larger than 32 inches dbh).  Under Alternative 1, 23 
approximately 33,992 acres of suitable fisher habitat would be present in the 24 
action area by Year 50, an increase of 8,218 acres (32 percent) over current 25 
conditions.  About 27,449 acres of suitable fisher habitat would be present in the 26 
action area at Year 50 under Alternative 2 (about 6,543 acres [19 percent] less 27 
than Alternative 1), and about 26,194 acres of suitable fisher habitat would be 28 
present in the action area at Year 50 under Alternative 3 (about 7,798 acres [23 29 
percent] less than under Alternative 1).  Under all alternatives, the action area 30 
would provide a landscape capable of supporting fisher, and the amount of 31 
suitable habitat available in the cumulative effects analysis area would increase. 32 

Periodic timber harvests would have the potential to disrupt fisher behavior, and 33 
could result in mortality of young fisher if occupied stands were removed during 34 
the breeding season.  Compared to Alternative 1, potential impacts to fishers 35 
from timber harvest would be greater under Alternatives 2 and 3 because of the 36 
increased frequency of harvest in timber production lands.  Proposed monitoring 37 
for fishers under Alternative 2 would minimize behavioral disruption associated 38 
with that alternative.   39 

The presence of fisher in the cumulative effects analysis area is unlikely; the 40 
closest known populations are relatively small, distinctly separated, and located 41 
over 75 miles from the action area.  Management of Federal forestlands in the 42 
cumulative effects analysis area under the NWFP would likely maintain or 43 
increase the amount of fisher habitat, while frequent timber harvesting on private 44 
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lands would tend to preclude fisher habitat.  Overall, however, fisher habitat in 1 
the cumulative effects analysis area would remain stable or increase in quantity 2 
over time, and would be sufficient for re-establishment of fishers in the future.   3 

5.4.6.7 Northern Red-Legged Frog  4 

As described in Section 4.6.2.9, Northern Red-legged Frog, all of the alternatives 5 
would have the potential to affect red-legged frog habitat by altering water 6 
quality in breeding areas, removing forest shade from nearby uplands used by 7 
adult frogs, and directly injuring or killing adult frogs during timber harvesting 8 
and other management activities.  Aquatic and riparian red-legged frog habitats 9 
would be protected with reserve areas and conservation areas under all 10 
alternatives.  All three alternatives would also provide RMAs to protect water 11 
quality and maintain shade for aquatic habitat outside reserve areas and 12 
conservation areas, although the level of protection would vary.  Alternative 3 13 
would provide the widest and most extensive RMA network, and thus the highest 14 
level of protection to red-legged frogs and their habitats.  Alternative 1 would 15 
provide an intermediate level of protection.  Alternative 2 would provide the 16 
lowest level of riparian habitat protection in the short term due to commercial 17 
thinning as close as 25 feet from some streams, but habitat conditions would be 18 
better than Alternative 1 over time as mature forest conditions are achieved and 19 
resulting near stream habitats improve (shade levels increase, water temperatures 20 
decrease).  Timber harvesting and other management activities outside RMAs 21 
could kill adult red-legged frogs under all alternatives, because frogs are known 22 
to roam up to 1,000 feet from water.   23 

Aquatic and riparian habitats used by red-legged frogs in the action area would 24 
be capable of supporting a population of the frogs under all alternatives.  In 25 
addition, adjacent landowners would be expected to manage their lands in 26 
accordance with the FPA or NWFP (e.g., provide protections and buffers for 27 
streams and riparian corridors, ponds, and wetlands), which would allow habitat 28 
for red-legged frog to remain throughout the cumulative effects analysis area.  29 
Given the above, it is unlikely that there would be a negative cumulative effect 30 
on red-legged frog in the larger cumulative effects analysis area under any of the 31 
alternatives. 32 

5.4.6.8 Coastal Tailed Frog and Southern Torrent 33 
Salamander 34 

As described in subsections 4.6.2.10, Coastal Tailed Frog, and 4.6.2.11, Southern 35 
Torrent Salamander, all of the alternatives have the potential to affect suitable 36 
habitat for these species (perennial Type N streams) by degrading water quality 37 
and fragmenting suitable habitat.  Suitable habitat within reserve areas and 38 
conservation areas would generally be protected from timber harvest and other 39 
forest management impacts under all alternatives.  Outside of these larger reserve 40 
and conservation areas, perennial Type N streams would be protected with 41 
RMAs of varying widths, depending on the proposed alternative.   42 
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Under Alternative 1, timber harvest would be prohibited within 50 feet on each 1 
side of the stream channel.  Under Alternative 2, RMAs would be wider (160 2 
feet), and no timber harvest would be allowed within 25 feet of the stream.  3 
Under Alternative 3, timber harvest would be prohibited within 100 feet of all 4 
perennial Type N streams.  Under all three alternatives, the no harvest RMAs 5 
would help sustain water quality by reducing fine sediment and providing shade 6 
to maintain cool water temperatures.  It is also anticipated the resulting network 7 
of riparian habitat established across the action area would provide habitat 8 
connectivity corridors for coastal tailed frog and southern torrent salamander 9 
movements and dispersal under all alternatives.   10 

Aquatic and riparian habitat used by coastal tailed frogs and southern torrent 11 
salamanders within reserve areas, conservation areas, and RMAs would be 12 
capable of supporting a population of these species under all alternatives.  13 
Adjacent landowners would be expected to manage their lands in accordance 14 
with the FPA or NWFP (e.g., provide protections and buffers for streams and 15 
riparian corridors, ponds, and wetlands), which would provide habitat for both 16 
species throughout the cumulative effects analysis area.  Given the above, it is 17 
unlikely that there would be a negative cumulative effect on coastal tailed frogs 18 
or southern torrent salamanders in the larger cumulative effects analysis area 19 
under any of the alternatives. 20 

5.4.7 Socioeconomics 21 

As described in Section 4.7, Socioeconomics, the alternatives could affect 22 
employment opportunities and revenue generated within a six county area (Coos, 23 
Douglas, Curry, Jackson, Josephine, and Lane), which includes the cumulative 24 
effects analysis area.  These effects, when considered in combination with 25 
changes in timber harvest levels on other lands in the cumulative effects analysis 26 
area, could contribute to a cumulative effect on the socioeconomic environment. 27 

Traditionally, Oregon’s forest industry has not been highly dependent on State-28 
managed lands.  However as harvests from Federal and private lands have 29 
decreased, the dependence on State harvests has grown, particularly in southwest 30 
Oregon (U.S. Department of Agriculture 2006).  As a result, changes in annual 31 
timber volume removed from the action area could have a cumulative effect on 32 
both revenue generated from and employment opportunities in the forest products 33 
industry in the cumulative effects analysis area. 34 

It is likely that increases in annual timber harvest levels under Alternatives 2 and 35 
3 would result in a cumulative increase in employment opportunities and annual 36 
revenue in the cumulative effects analysis area, assuming that there are no market 37 
changes in demand for wood products over the next 50 years.  Conversely, 38 
employment opportunities and revenue under Alternative 1 would likely remain 39 
the same as current conditions due to harvest levels similar to those currently 40 
experienced, indicating that there would be little, if any, increase in employment 41 
opportunities or annual revenue in the cumulative effects analysis area under 42 
Alternative 1. 43 
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Small increases in employment opportunities and revenue under Alternatives 2 1 
and 3 could somewhat offset losses associated with reductions in timber harvest 2 
levels on Federal forestland lands.  This benefit would likely be less apparent if 3 
any of the action alternatives proposed on BLM-managed lands in the Coos Bay 4 
District were implemented, given that each would result in substantial increases 5 
in timber harvest levels, and associated revenue and potential jobs (see Section 6 
5.3.1.1, Northwest Forest Plan-Coos Bay District Resource Management Plan). 7 

 8 

The effect of the alternatives on monies available to the Common School Fund 9 
would vary by alternative (increase under Alternatives 2 and 3 and about the 10 
same under Alternative 1), and would depend on revenues received from other 11 
sources, including revenue realized from principal in the Common School Fund, 12 
which would rise and fall with changes in the stock market.  The ESF contains 13 
about 65 percent of the forestlands managed for the Common School Fund in 14 
Oregon.  The State Land Board has developed a sliding-scale distribution policy 15 
based on the annual change in the value of the fund.  Individual counties are 16 
allocated money from the Common School Fund based on the number of school 17 
age children (ages 4 to 20) in that County.  As a result, it is possible that changes 18 
in monies available to the Common School Fund as a result of the alternatives 19 
could have an effect on monies available to schools in Coos and Douglas 20 
Counties, depending upon the other sources and amounts contributed to the fund 21 
and the earnings on investment.  The extent of the cumulative effects are 22 
unknown, difficult to predict, and would likely vary from year to year, but are not 23 
likely to affect the relative percentage of forestland revenue contribution by more 24 
than 15 percent under Alternative 3 and 10 percent under Alternative 2.  The 25 
effects to Coos and Douglas Counties would be much less because distributions 26 
to counties from the Common School Fund are based on the number of school 27 
age children, rather than the county the revenue was generated in (i.e., funds 28 
generated in a county are not automatically redistributed in full to that county). 29 

 30 

5.4.8 Cultural Resources 31 

Cultural resources in Oregon’s forestlands have experienced long-term 32 
cumulative losses as a result of resource extraction, development, recreation, and 33 
other modern human activities.  Because they are widespread and typically 34 
unidentified, for purposes of this analysis, the effects of these historic forest 35 
management practices on cultural resources in the cumulative effects analysis 36 
area were considered based on the land ownership (private and non-private), and 37 
the regulations governing treatment of cultural resources, contingent on that land 38 
ownership.  Parameters for analysis focus on protection measures for these 39 
resources. 40 

Private forestlands are subject to the constraints of the FPA and other regulations 41 
associated with the protection of cultural resources.  The effects of each 42 
alternative on these resources have been addressed in Section 4.8, Cultural 43 
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Resources.  As described in that section, the level of protection afforded cultural 1 
resources in the action area under all of the alternatives would be the same.   2 

Non-private forestlands are either managed by the County government, State 3 
government, Federal government, or Native American Tribes.  Federal and tribal 4 
lands are subject to requirements of the National Historic Preservation Act 5 
(NHPA), the American Indian Religious Freedom Act, Archaeological Resource 6 
Protection Act, Native American Graves Protection and Repatriation Act, and 7 
Executive Order 13007.  As described in Section 4.8, Cultural Resources, Section 8 
106 of the NHPA requires Federal agencies to take into account effects on 9 
cultural resources as a result of Federal undertakings.  Issuance of an ITP by the 10 
Services is considered a Federal undertaking.   11 

The American Indian Religious Freedom Act and Executive Order 13007 require 12 
agencies to take into account the effects of their actions on religious practices and 13 
sacred lands.  The Native American Graves Protection and Repatriation Act 14 
protects Native American skeletal remains, associated funerary objects, sacred 15 
objects, and objects of cultural patrimony on Federal lands.  The Archaeological 16 
Resource Protection Act protects and controls access to archaeological, and some 17 
historical resources.  Federal and tribal agencies maintain staffs that are charged 18 
with complying with these statutes.  Therefore, it is reasonable to assume that the 19 
cumulative effects of forest management on lands under Federal and tribal 20 
jurisdiction, and private lands with a project, activity, or program under the direct 21 
or indirection jurisdiction of a Federal agency would not be substantial.   22 

Oregon protects cultural resources, including Indian graves (Oregon Revised 23 
Statutes [ORS] 97.740 – 97.760) and archaeological sites (ORS 358.905 – 24 
358.955) on both private and public lands.  Oregon laws (ORS 390.235) require 25 
State and local agencies to obtain a permit for any ground disturbance on State 26 
lands, and for disturbance of known cultural resource sites on private lands.  In 27 
addition, the ODF has goals specific to protecting cultural resources, as described 28 
in Section 3.8.2.2, State of Oregon and Oregon Department of Forestry. 29 

Because of these constraints, few cultural resource sites are expected to be 30 
adversely affected as a result of forest management activities in the cumulative 31 
effects analysis area, including those forest management activities that would 32 
occur as a result of the alternatives.  Consequently, the cumulative effects of the 33 
alternatives considered in this EIS would be minimal, and primarily associated 34 
with the discovery of unknown cultural resources, as described in Section 4.8, 35 
Cultural Resources.    36 

5.4.9 Recreation 37 

As described in Section 4.9, Recreation, none of the alternatives would have an 38 
effect on recreation use or access to recreational opportunities in the action area, 39 
with the exception of off-highway vehicle (OHV) use and access to hunting.  40 
Opportunities for both of these activities could vary between alternatives, 41 
depending on the addition of road miles and changes in forest structure or 42 
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wildlife habitat.  As a result, only the cumulative effect on these two recreation 1 
opportunities in the cumulative effects analysis area is considered below.   2 

Within the cumulative effects analysis area, OHV use is specifically allowed at 3 
seven “designated” OHV sites: 4 

 Blue Ridge, managed by BLM; 5 

 Honeyman State Park, managed by the Oregon Parks and Recreation 6 
Department (OPRD);  7 

 Oregon Dunes National Recreation Area and Diamond Lake, managed by 8 
USFS; 9 

 Riley Ranch, managed by Coos County Parks and Recreation Department;  10 

 Winchester OHV Trails, managed by Coos County Forestry Department; and 11 

 Sauders Lake Dune Access, under private ownership (Oregon Parks and 12 
Recreation Department 2006).   13 

Recreational trends show that OHV use in the State is expected to increase over 14 
time (Oregon Parks and Recreation Department 2006).  New road construction in 15 
the action area under the alternatives could provide additional opportunities for 16 
OHV riders to recreate in the cumulative effects analysis area.  However, it is 17 
unlikely that a substantial number of OHV users would choose to recreate in the 18 
action area over one of the above designated sites, which provide well managed 19 
motorized trails specifically focused on OHV enjoyment and compatibility with 20 
other recreational uses.  As such, none of the alternatives would likely result in 21 
an increase in OHV use within the action area or a resulting cumulative effect on 22 
OHV use in the cumulative effects analysis area. 23 

Hunting is the main recreational use in the action area between late August and 24 
November.  As described in Section 4.6.2.12, Game Species, populations of 25 
game species in the action area would likely fluctuate with the availability of 26 
their preferred habitat.  Changes in forest structure, edge habitats, and aquatic 27 
and riparian habitats under the alternatives could result in a cumulative effect on 28 
a range of game species, particularly if forest management or other development 29 
activities in the cumulative effects analysis area affect similar habitats.   30 

Trends in forest structure on other forestlands in the cumulative effects analysis 31 
area would likely remain similar to current conditions, with early and 32 
intermediate seral forest dominating private forestlands, and mature forests 33 
dominating Federal forestlands.  If any of the action alternatives considered in 34 
the Draft Environmental Impact Statement for the Revision of the Resource 35 
Management Plans of the Western Oregon Bureau of Land Management 36 
Districts (Bureau of Land Management 2007) are implemented, however, it is 37 
likely that the extent of mature forest and riparian habitats would be reduced on 38 
those BLM-managed lands (Section 5.3.1.1, Northwest Forest Plan).  The 39 
alternatives, when considered in combination with these effects on similar 40 
habitats on adjacent lands, could result in a cumulative adverse effect on game 41 
species that prefer mature forest (e.g., American marten [Martes americana]) or 42 
aquatic and riparian associated species (e.g., wood duck [Aix sponsa]).  These 43 
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effects could influence hunting opportunities in the cumulative effects analysis 1 
area, although it is unknown to what degree.   2 

5.4.10 Air Quality 3 

As described in Section 4.10, Air Quality, emissions from prescribed burning in 4 
the action area could affect air quality in the coastal region of southern Oregon 5 
(Land, Douglas, Coos, Curry, and Josephine Counties), which includes the 6 
cumulative effects analysis area.  Although prescribed burning would be limited 7 
under all alternatives, it could generate particulate matter (PM), carbon 8 
monoxide, nitrogen oxide, and volatile organic compound emissions, all of which 9 
are regulated under the Clean Air Act and for which National Ambient Air 10 
Quality Standards (NAAQS) have been set.  When considered in combination 11 
with prescribed burning activities on other forestlands in the cumulative effects 12 
analysis area, the alternatives could result in a cumulative effect on air quality.   13 

Prescribed burning levels can be correlated with timber harvest volumes.  As 14 
described in Section 4.10, Air Quality, timber harvest volumes, and the 15 
associated potential for adverse air quality effects from prescribed burning, 16 
would be minimal under all alternatives but comparatively greater under 17 
Alternative 2, followed by Alternatives 3 and 1.  Similarly, within the larger 18 
cumulative effects analysis area, timber harvest volumes and prescribed burning 19 
levels would generally be expected to be greatest on private forestlands, followed 20 
by State and Federal forestlands.  The greater levels of timber harvest under 21 
Alternatives 2 and 3 would result in higher air pollutant levels compared to 22 
Alternative 1, indicating that Alternatives 2 and 3 would have more potential to 23 
contribute to a cumulative effect on air quality, when considered in combination 24 
with prescribed burning activities on other private, State, and Federal Lands.   25 

All prescribed burning in the cumulative effects analysis area is strictly managed 26 
under the Oregon Smoke Management Rules (OAR 629-48).  Data is collected on 27 
each unit proposed for burning (including the tons of fuels, location, elevation, 28 
tree species, and fuel moisture), and registered with the Coos Forest Protection 29 
Association or local ODF district office.  Meteorologists with ODF in Salem 30 
study the unit data along with the weather, forecast atmospheric dispersion, and 31 
temperature information, and use this information to issue daily burning 32 
instructions that are designed to protect air quality.  The instructions control the 33 
amount and location of prescribed burning on any particular day.   34 

Continued compliance with the required prescribed burning regulations under the 35 
Oregon Smoke Management Rules would ensure that smoke emissions would not 36 
cause substantial increases in ambient pollutant concentrations, or substantial 37 
visibility impairment in the cumulative effects analysis area.  Given that there 38 
have been no exceedances of any of the NAAQS in the cumulative effects 39 
analysis area since 1997 (Section 4.10, Air Quality), that levels of prescribed 40 
burning are not anticipated to dramatically increase in the cumulative effects 41 
analysis area, and that all prescribed burning is regulated by ODF, it is unlikely 42 
that there would be an adverse cumulative effect from prescribed burning in the 43 
cumulative effects analysis area under any of the alternatives.   44 
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5.4.11 Visual Resources 1 

As described in Section 4.11, Visual Resources, potential effects on visual 2 
resources were primarily associated with sensitive viewsheds around large 3 
streams that supported older timber and recreational use in the action area, 4 
including Big Creek, Charlotte Creek, West Fork Millicoma River, Elk Creek, 5 
and Tenmile Lakes.  Although the riparian protections around each of these 6 
streams would be slightly different under each of the alternatives (100-foot 7 
riparian buffers on all of the above streams under Alternatives 1 and 2, and 160-8 
foot riparian buffers under Alternative 3), resource protections afforded in all of 9 
these riparian buffers would likely minimize potential effects to sensitive viewers 10 
using recreational trails, camping sites, and other resources in the general 11 
vicinity.   12 

Although riparian area and sensitive visual resource area protections provided by 13 
the NWFP and FPA on adjacent forestlands could contribute to protection of 14 
sensitive viewsheds in the cumulative effects analysis area, it is possible that 15 
timber management activities around sensitive viewsheds on other Federal, State, 16 
or private forestlands may affect visual resources.  However, because the 17 
proposed alternatives would not affect visual resources in the action area, they 18 
would not contribute to this potential cumulative effect.  19 

5.4.12 Land Use 20 

As described in Section 4.12, Land Use, hauling restrictions on roads in the 21 
action area could affect the ability of adjacent landowners to move timber 22 
products through the action area.  However, overall, the alternatives would not 23 
result in any land use changes on or outside of the action area or create any land 24 
use compatibility problems.  Although the use of some lands in the cumulative 25 
effects analysis area may change over the next 50 years (e.g., changes in 26 
forestland management under a revised Coos Bay District RMP, changes in land 27 
use under the West-Wide Energy Corridor project), none of the changes that are 28 
reasonably foreseeable would result in a cumulative adverse effect on land use, 29 
such as conversion of a substantial amount of forestland or sensitive wildlife 30 
habitat in the cumulative effects analysis area to another use.  Therefore, none of 31 
the alternatives would cumulatively affect land use in the cumulative effects 32 
analysis area.   33 
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MINIMAL EFFECTS RECOMMENDATIONS  
FOR RIPARIAN SHADE 

 
 
 

Surface Water Temperature (Literature Review) 
 
The following information has been summarized from available scientific literature as a 
means of supporting the shade and water temperature assessment in the EIS.  The 
appendix is organized in accordance with the effectiveness of riparian buffer strips to 
provide shade and control solar radiation.  Aspects of the vegetation buffers including 
width, height, and density in relation to channel sizes and locations are provided where 
information is known.  Reference shade conditions from ODFW AIP data from the 
Oregon Coast Range reference stations and comparisons with effective shade curves from 
the Umpqua TMDL are also provided for context.   

 
I) Riparian vegetation influences on stream temperatures 

 
Increases in summer stream temperatures resulting from the removal of riparian 
vegetation have been well documented.  In a review of the scientific literature, Beschta et 
al (1987) noted maximum stream temperature increases of 2 to 10oC (4 - 18oF) were 
common in the Pacific Northwest.  Brown and Krygier (1970) found when streamflows 
were normally low and air temperatures high, loss of riparian vegetation resulted in larger 
diurnal temperature variations and elevated annual peak temperatures than during other 
periods.  Adams and Sullivan (1990), in their review of the physics of stream heating, 
determined riparian vegetation removal had only a modest effect on the daily mean 
stream temperature, yet such removal had a large effect on the daily temperature 
fluctuation.  
 
 

II) Effectiveness of Riparian Buffer Strips 
 
Several studies of the heat energy exchange between a partially shaded stream and its 
environment have shown solar radiation is the dominant source of input energy.  As such, 
the opportunity for forest practices to control stream temperatures is to moderate the 
input source by providing riparian buffer strips along stream channels.  
 

a. Shade 
 

For purposes of the DEIS, shade is defined as the amount of solar energy that is obscured 
or reflected by vegetation or topography above a stream. Thus, effective shade is the 
percent of the total possible solar radiation heat energy prevented from reaching the water 
surface.   
 
The presence of shade-producing vegetation is a key factor determining the amount of 
radiant energy reaching a stream.  Other important determinants are local topography, 
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vegetative species, stream width and depth as well as the channel orientation with respect 
to the sun (Brown 1985).  Lee and Samuel (1976) noted un-shaded streams reach their 
maximum daily temperatures earlier and consist of longer daily maximum temperatures 
durations than shaded streams. 
 
There is a natural maximum level of shade a given stream is capable of attaining. The 
importance of shade decreases as the width of a stream increases (Figure 1).  
 
 

 
Source: USFS and US BLM (2005) 
 
Figure 1.  Shade provided by 150 foot tall conifer trees as a function of channel width. 
 
 
 

b. Buffer Width 
 

The effectiveness of various widths of riparian forest in providing shade to streams was 
thought to be closely tied to site potential tree heights (SPTHs). Studies showed 
approximately 80 percent of the shade effectiveness occurred within 0.5 SPTH and 90 
percent effectiveness occurred within 0.7 SPTH (FEMAT 1993, Oregon Forest Council 
1999).  A review of the available literature by Castelle and Johnson (2000) concluded 
that maximum shade produced in forest stands located adjacent to stream channels was 
achieved within 56 to 100 ft.  
 
However, studies have demonstrated that buffer width is not necessarily a good measure 
of effectiveness in protecting stream temperature (Brazier and Brown 1973; Steinblums 
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et al. 1984; Barton et al. 1985; Beschta et al. 1987; Cross 2002).  Barton et al. (1985) 
demonstrated the relative insensitivity of stream temperature to buffer width.  The 
volume of timber in a buffer zone, reported as basal area (BA), was also not well 
correlated with shade (Brazier and Brown 1973). Brazier and Brown (1973) found an 
optical measure of angular canopy density (ACD) along the path of incoming solar 
radiation was a good measure of the shading capacity of a buffer strip.  The authors 
suggested such strips need only be wide enough to include trees contributing to canopy 
cover. The authors concluded ACD was an appropriate measure of canopy effectiveness 
in controlling water temperatures and that buffer width alone was not a significant 
variable. They also illustrated the importance of factors other than buffer width in 
determining ACD, including tree species and height, as well as stream width, orientation 
and discharge.  The maximum ACD occurred with an 80-ft buffer strip and 90 percent of 
the maximum ACD (typical of old-growth conditions) was obtained with a 56-ft. 
vegetative width.  Typical values of ACD for old-growth forest stands in western Oregon 
have been reported to range from 80 to 90 percent (Beschta et al. 1987).  Steinblums et al. 
(1984) measured ACD in 28 riparian zones between 15 and 87 percent. The relationship 
between ACD and buffer width was not strong.  In fact, the two narrowest buffers 
surveyed of 25 and 37 feet provided equal or greater ACD levels than 91 and 73 percent 
of the buffers measured, respectively.  On small streams, Brazier and Brown (1973) 
found the relationship between the amount of solar radiation blocked and buffer width to 
be asymptotic, leveling out at a width of 30 ft.  In a study of unbroken buffer lengths 
upstream of temperature measurement points, Barton et al. (1985) suggested a minimum 
significant buffer width to block direct insolation by foliage for a narrow stream covered 
by tall, dense vegetation may be less than 33 ft. This width comports with 
recommendations of Davies and Nelson (1994) that also indicate a minimum effective 
width of 33 feet for small streams.  On the other hand, Beschta et al. (1987) concluded a 
minimum buffer widths of 100 feet provided the same level of shading as an old growth 
forest.   
 
As stated above, effective shade is the total solar radiation blocked from reaching the 
stream. As ACD increases, more solar radiation is blocked, thus increasing effective 
shade. However, at some point, increases in ACD provide negligible increases in stream 
shading. This fact occurs since trees further from the channel do not provide additional 
shade when the trees close to stream already provide critical stream shade (USFS and US 
BLM 2005).  

The relationship between ACD and effective shade is shown in Figure 2 (Park 1991). The 
graph shows an effective shade of 80 percent corresponds to an ACD of 65 percent. The 
graph illustrates only a 3 percent gain in effective shade results when ACD is increased 
from 65 to 80 percent. When effective shade increases beyond 80 percent, the trees 
furthest from the channel provide minimal additional shade. Thus, the USFS and USBLM 
assumed that an insignificant change in temperature would result as a function of 
increasing effective shade beyond 80 percent as shown in Figure 3 (USFS and US BLM 
2005).  
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  Source: USFS and US BLM (2005) after Park (1991) 
 

Figure 2.  Angular canopy density (ACD) and stream shade  

 

 
Source: USFS and US BLM (2005)  
 
 
Figure 3.  Stream shade and change in water temperature. 
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Vegetation that intercepts solar radiation during the period of greatest solar loading 
between 1000 and 1400 hours is critical for providing stream shade and maintaining 
stream temperature. The Northwest Forest Plan (NWFP) Temperature TMDL 
implementation strategy (USFS and US BLM (2005) define the primary shade zone as 
the shade provided by riparian vegetation between 1000 and 1400 hours.  Trees outside 
of the primary shade zone can also provide stream shade during the early morning and 
late afternoon hours. The USFS and the USBLM (2005) refer to this area as the 
secondary shade zone.   

The width of the primary shade zone could vary between 30 and 60 feet as a function of 
terrain slope, tree height and sun angle.  According to the NWFP Temperature TMDL 
implementation strategy (USFS and US BLM 2005), removal of vegetation by means of 
thinning in the secondary zone that produces shade outside the critical time period of 
1000 – 1400 hours, was found to have little influence on surface water temperatures 
(Figure 4). 

 

 
 
Source: USFS and US BLM (2005)  
 

Figure 4.   Comparison of thinning treatments and their affects on increasing stream 
temperatures.  
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c. Buffer Height/Density 
 

Shade levels depend on the age and species composition of the vegetation and most 
importantly the resulting height and foliage density.  Canopy height and density are the 
model variables that influence solar energy input to the stream (Beschta and Weatherred 
1987).  
 
The incident solar radiation will be transmitted, reflected or absorbed.  Riparian forests 
play a critical role in moderating how much radiation is transmitted to adjacent streams 
by reflecting and absorbing some of this radiation.  Studies suggest the vegetation canopy 
absorbs all long wavelengths (heat) of incident radiation (Reifsnyder and Lull, 1965). The 
forest also has a significant effect on reflecting short-wave radiation (shade).  
 
Solar radiation reaches a stream either directly or via a diffuse pathway.  Many shade 
models use a 3-D analysis from stream center by assimilating a hemisphere over the 
channel as the direct solar view-to-the-sky (Figure 5[a]) and by calculating shade in equal 
steps around the hemisphere as the sun angle changes (Solar zenith [Z] and azimuth [β] 
in Figure 5[B]). Other models take the additional step of estimating total light energy that 
would hit the center of the stream channel from all directions, including diffuse pathways 
through the canopy (Figure 5[C]). 
 

 
 
Source:  Welty et al. (2002) 
 
Figure 5.   Examples of (A) direct and (C) diffuse solar pathways to stream channels, and 

the influence of (B) solar zenith (z) and azimuth (β) on shade and light energy. 
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The angle at which direct, short-wave radiation strikes the stream (β) is important in 
determining its intensity according to Lambert’s Law (Table 1).  The heating effect of 
direct beam radiation per unit of stream area increases with the sine of β.   

 
The energy units (EU) per unit distance is: 

 
EU = sin (β). 

 
  
 
Table 1.  Energy units of light as a function of sun angle above the horizon.

eq. EU = sin(β)

Sun Angle
(β) (EU) (% of Max.)

10 0.174 17%
20 0.342 34%
30 0.500 50%
40 0.643 64%
50 0.766 77%
60 0.866 87%
70 0.940 94%
80 0.985 98%
90 1.000 100%

Energy Units

 
 
Vegetation attenuation of incoming solar radiation was modeled by Beschta and 
Weatherred (1984) as a canopy transmissivity coefficient raised to the average length of 
the solar path through the vegetation.  This equation is derived from Beer’s law 
governing the transmission of short-wave radiation through a substance. Short-wave 
radiation incident at the surface of the canopy is greater than that found at any depth 
below.  The decay of the flux with distance into a stand of vegetation follows an almost 
logarithmic decay with the term representing the leaf area accumulated from the top of 
the canopy down to a specified level represented by the average path length of the sun. 
 
Where the canopy intercepts light (ie. shade) the degree of blocked solar radiation is 
estimated by attenuating light as it passes through the canopy by Beer’s Law.  As light 
passes through the canopy, some of the light is attenuated (absorbed/reflected); while 
some passes through (transmits).  The amount of light transmission (λ), or the light 
passing through the canopy per meter of solar path length, varies with leaf density and 
path length.  Transmissivity can be calculated per the equations below: 
 

Eqn 1:  Emerging light intensity (B) is calculated by =  
 

Initial light intensity (A) * Transmissivity  (λ) crown length (CL)  
or,  

Transmissivity   λ = (B/A)1/CL    
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Attenuation = 1 - λ 
 

According to Welty et al. (2002), light transmissivity varies by vegetation community 
and species composition.  The authors used the following light transmission via Leaf 
Area Index (LAI) for conifer, hardwood and shrub species:     
     

Douglas-Fir λ = 0.845/m   
Red Alder  λ = 0.940/m 
Shrubs  λ = 0.564/m 

 
As an example of this approach, the percent of light transmitted through a coniferous 
stand with a 10 meter solar path length is shown in Table 2. 
 
 
Table 2.    Example of light transmission along a solar path through a conifer canopy of 

10 m (33 ft) using Douglas-fir LAI of 0.845 
 
Crown Length   Doug-Fir (λ = 0.845/m)   
 
  1 m    0.845 
  2    0.714 
  3    0.603 
  4    0.510 
  5    0.431 
  6    0.364 
  7    0.308 
  8     0.260 
  9    0.220 
10    0.186 
 
This example indicates 18.6 percent of the original light would transmit through a 10 m 
crown length compared to 100 percent transmitted from open sky.  The energy units of 
this diffuse light source could be half or less than the energy received from directly above 
a stream [based on the angle of the sun (β), Table 1]. Many researchers deem this 
additional energy to be meaningless to anticipated water temperature increases.  
According to Taratoot et al. (1999), the principle source of heat is direct solar radiation 
striking the surface of the water. Adams and Sullivan (1989), Ice (2000), and Waring and 
Schlesinger (1985) concluded that any diffuse radiation (e.g. radiation passing through a 
forest canopy) has no capacity to directly affect stream temperature. Thus, the only aspect 
of the riparian stand characterization important to stream heating is the height of the 
stand, as any radiation passing through the canopy is irrelevant (Cross 2002). 
 
The effect of buffer slope on shade production has significant implications on riparian 
management.  Topographic shading effectively adds height to the stand.  Any positive 
buffer slope will increase stand height. Tall trees next to a stream mean the sun must 
achieve a greater angular altitude to escape the reflective/absorptive effects of the 
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canopy.  A useful metric in analyzing the relative influence of riparian canopy on shade 
production is the ratio of stand height to stream width.  A higher ratio indicates a greater 
effect of the riparian forest on shade production.   
 
Less forest height is needed at high latitudes to achieve the same thermal influence as low 
latitudes.  The higher the latitude, the lower the maximum sun angle achieved each day. 
Therefore, a lower stand height is needed at high latitudes to achieve the same amount of 
shading as at low latitudes.  
 

d. Channel size and network location 
 
Brown (1970) noted on very small streams adequate shade may be provided by shrub 
species.  The importance of shade increases as the width of a stream increases. Wide 
streams require greater tree height than narrow streams to be effective in shading the 
channel (WFPB 1997).  
 
Doughty et al. (1991) and Caldwell et al. (1991) suggest there is a diminishing benefit of 
riparian buffers on small non-fish bearing streams in the headwater region of watersheds 
since tributary waters have little overall influence on larger fish-bearing streams.  The 
authors conclude the cumulative temperature effect on third-order streams due to heating 
of first- and second-order streams is minimal depending upon the size difference between 
the streams.  
 

e. Network location, elevation and distance from topographic divide 
 
The warming of water temperatures as a stream flows downstream is a natural process. 
Sullivan et al. (1990) suggest a relationship exists between the ability of shade to 
influence water temperatures and the distance from the watershed divide.  When stream 
channels become sufficiently wide and deep, shade no longer has an effect on moderating 
stream temperatures.  Sullivan et al. (1990) referred to this point as a “threshold” distance 
where the mean daily water temperatures are influenced primarily by local air 
temperatures. They imply under normal channel conditions the “threshold” distance 
would typically lie 30 to 40 miles from the divide where water temperature tend toward 
ambient air temperatures regardless of shade.  Shade reductions caused by land use 
processes are, therefore, assumed to have little influence on water temperatures at low 
elevations in a watershed.  Upstream of the “threshold” elevation, shade can have a 
pronounced effect on surface water temperatures and can influence the degree stream 
temperatures are depressed below ambient average air temperatures as well as providing 
a dampening effect on the range of daily fluctuations. 
 
The Oregon Department of Forestry (ODF) took the concept a step further and developed 
a predictive tool for estimating surface water temperatures based on the distance from the 
divide.  The following multiple regression equation was derived for the Elliott State 
Forest (BioSystems et al. 2003): 
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 Eqn 2:  Temp(oF) = 81.0 + 3.17*ln(Distance) - 0.243 * % shade 
 

adjusted square multiple R = 0.89 
 
 Where:  ln:       = Natural log  

Distance:  = Lineal stream channel distance from the                               
topographic divide in miles 

Shade:      = Clinometer assessment of the percent of shade 
covering a stream within 2 miles upstream of the 
temperature site. This measurement is   
commensurate with a geometric VTS expression of 
vegetation blocking elements. 

 
This approach has been very useful to help assess water temperatures at distances beyond 
10 miles from the divide where the influence of shade and the effectiveness of the VTS 
model is limited. 

 
III) Reference Conditions 

 
The ODFW AIP percent shade data from unmanaged lands along the Oregon Coast 
(Thom et al. 2001) and the VTS reciprocal of vegetation stand is shown below.  These 
data account for openings in stands as a function of natural disturbance regimes: 
 
      AIP % Angular Shade VTS Reciprocal Effective 
Channel Size       25th to 75th Quartile 25th to 75th Quartile Shade Curve 
 
Large  Streams (>26’)  71 – 93 %        7 – 29 %  60 – 90% 
Medium Streams (13-26’) 85 – 94 %        6 – 15 %  90 – 96% 
Small Streams (< 13’)  80 – 87 %      13 – 20 %  96 – 99% 
 
 
 
 
Oregon Department of Environmental Quality (ODEQ) has generated effective shade 
curves for various ecoregions in the state and for multiple tree species compositions as a 
function of channel width.  An example for the Umpqua Temperature TMDL study is 
shown in Figure 6 (ODEQ 2006).  
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Source: ODEQ (2006).  

Figure 5.  Example of an Douglas-fir effective shade curve for the Southern 
Cascades Ecoregion; Umpqua Basin Temperature TMDL.
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Table A 3-1. Comparison of ability of various management alternatives to provide available large wood pieces 
for recruitment to Type F streams including probability of wood recruitment from each RMA zone.

Distribution of unmanaged stand densities on or near the Action Area:  Density
Quartiles (TPA) Percentile

Stream Acre = 272 ft long x 160 ft. wide. ac/1,000 ft 1st 61 25th
Stream Acres/1,000 ft of stream = 7.35 2nd 83 Median

3rd 143 75th

Probability Alternative Alternative Alternative
Incremental Unmanaged of Available 1 2 3

Riparian Width Acres # of Trees Recruiting # of Trees # of Trees # of Trees # of Trees # of Trees Density
Zone (ft) (ac) per zone (%)1/ per zone per zone per zone per zone per zone (TPA)

 Streambank 25 0.16 22 0.75 17 17 17 17 17 143
Inner 75 0.47 67 0.50 34 34 12 34 23 98
Outer 60 0.38 54 0.20 11 3 11 3 45
RMA 100 0.63 89 0.56 50 50 28 50 35

DFC % @ 100 100% 57% 100% 70%
RMA 160 1.00 143 0.43 61 50 32 61 43

DFC % @ 160 82% 52% 100% 70%
Potential Recruitment (stems/1000 ft/decade): 45 37 23 45 26

Probability Alternative Alternative Alternative
Unmanaged of Available 1 2 3

Riparian Width Acres # of Trees Recruiting # of Trees # of Trees # of Trees # of Trees # of Trees Density
Zone (ft) (ac) per zone (%)1/ per zone per zone per zone per zone per zone (TPA)

 Streambank 25 0.16 13 0.75 10 10 10 10 10 83
Inner 75 0.47 39 0.50 19 19 12 19 12 50
Outer 60 0.38 31 0.20 6 3 6 3 40
RMA 100 0.63 52 0.56 29 29 21 29 20

DFC % @ 100 100% 73% 100% 70%
RMA 160 1.00 83 0.43 35 29 25 35 25

DFC % @ 160 82% 70% 100% 70%
Potential Recruitment (stems/1000 ft/decade): 26 21 18 26 15

Probability Alternative Alternative Alternative
Unmanaged of Available 1 2 3

Riparian Width Acres # of Trees Recruiting # of Trees # of Trees # of Trees # of Trees # of Trees Density
Zone (ft) (ac) per zone (%)1/ per zone per zone per zone per zone per zone (TPA)

 Streambank 25 0.16 10 0.75 7 7 7 7 7 61
Inner 75 0.47 29 0.50 14 14 12 14 8 34
Outer 60 0.38 23 0.20 5 1 5 3 40
RMA 100 0.63 38 0.56 21 21 19 21 15

DFC % @ 100 100% 88% 100% 70%
RMA 160 1.00 61 0.43 26 21 20 26 18

DFC % @ 160 82% 75% 100% 70%
Potential Recruitment (stems/1000 ft/decade): 19 16 14 19 11
1)  After Liquori (2004) large wood integrated recruitment probability curves including differential tree fall bias as a function of distance from the channel.

Assumes: (a) even distribution of trees per zone 
(b) tree mortality is 10 % per decade without windthrow.
(c) a total of 7.35 acres are available on both sides of the channel adjacent to 1,000 lineal feet of stream.

Reference Condition

Management Scenario

Management Scenario

Management Scenario

3rd Quartile Density = 143 TPA

2nd Quartile Density = 83 TPA

1st Quartile Density = 61 TPA

70% DFC Target

70% DFC Target

70% DFC Target

Reference Condition

Reference Condition



Table A 3-2.  Comparison of ability of various management alternatives to provide available large wood pieces for
recruitment to perennial large and medium Type N streams including probability of wood recruitment 
from each RMA zone.

Distribution of unmanaged stand densities on or near the Action Area:  Density
Quartiles (TPA) Percentile

Stream Acre = 272 ft long x 160 ft. wide. ac/1,000 ft 1st 61 25th
Stream Acres/1,000 ft of stream = 7.35 2nd 83 Median

3rd 143 75th

Probability Alternative Alternative Alternative
Incremental Unmanaged of Available 1 2 3

Riparian Width Acres # of Trees Recruiting # of Trees # of Trees # of Trees # of Trees # of Trees Density
Zone (ft) (ac) per zone (%)1/ per zone per zone per zone per zone per zone (TPA)

 Streambank 25 0.16 22 0.75 17 17 17 17 17 143
Inner 25 0.16 22 0.65 15 15 5 15 10 99
Inner 50 0.31 45 0.42 19 7 19 13 99
Outer 60 0.38 54 0.20 11 3 3 45
RMA 100 0.63 89 0.56 50 31 28 50 35

DFC % @ 100 63% 57% 100% 70%
RMA 160 1.00 143 0.43 61 31 32 50 43

DFC % @ 160 51% 52% 82% 70%
Potential Recruitment (stems/1000 ft/decade): 45 23 23 37 26

Probability Alternative Alternative Alternative
Unmanaged of Available 1 2 3

Riparian Width Acres # of Trees Recruiting # of Trees # of Trees # of Trees # of Trees # of Trees Density
Zone (ft) (ac) per zone (%)1/ per zone per zone per zone per zone per zone (TPA)

 Streambank 25 0.16 13 0.75 10 10 10 10 10 83
Inner 25 0.16 13 0.65 8 8 5 8 5 50
Inner 50 0.31 26 0.42 11 7 11 7 50
Outer 60 0.38 31 0.20 6 3 3 40
RMA 100 0.63 52 0.56 29 18 21 29 20

DFC % @ 100 63% 74% 100% 70%
RMA 160 1.00 83 0.43 35 18 25 29 25

DFC % @ 160 51% 70% 82% 70%
Potential Recruitment (stems/1000 ft/decade): 26 13 18 21 18

Probability Alternative Alternative Alternative
Unmanaged of Available 1 2 3

Riparian Width Acres # of Trees Recruiting # of Trees # of Trees # of Trees # of Trees # of Trees Density
Zone (ft) (ac) per zone (%)1/ per zone per zone per zone per zone per zone (TPA)

 Streambank 25 0.16 10 0.75 7 7 7 7 7 61
Inner 25 0.16 10 0.65 6 6 5 6 5 50
Inner 50 0.31 19 0.42 8 7 8 5 38
Outer 60 0.38 23 0.20 5 1 1 10
RMA 100 0.63 38 0.56 21 13 19 21 15

DFC % @ 100 63% 88% 100% 70%
RMA 160 1.00 61 0.43 26 13 20 21 18

DFC % @ 160 51% 75% 82% 70%
Potential Recruitment (stems/1000 ft/decade): 19 10 14 16 11
1)  After Liquori (2004) large wood integrated recruitment probability curves including differential tree fall bias as a function of distance from the channel.

Assumes: (a) even distribution of trees per zone 
(b) tree mortality is 10 % per decade without windthrow.
(c) a total of 7.35 acres are available on both sides of the channel adjacent to 1,000 lineal feet of stream.

Management Scenario 70% DFC Target

3rd Quartile Density=143 TPA

2nd Quartile Density=83 TPA

1st Quartile Density =61 TPA Reference Condition Management Scenario 70% DFC Target

Reference Condition Management Scenario 70% DFC Target

Reference Condition



Table A 3-3.  Comparison of ability of various management alternatives to provide available large wood pieces for
recruitment to small, Type N streams including probability of wood recruitment from each RMA zone

Distribution of unmanaged stand densities on or near the Action Area:  Density
Quartiles (TPA) Percentile

Stream Acre = 272 ft long x 160 ft. wide. ac/1,000 ft 1st 61 25th
Stream Acres/1,000 ft of stream = 7.35 2nd 83 Median

3rd 143 75th

Probability Alternative Alternative Alternative
Incremental Unmanaged of Available 1 2 3

Riparian Width Acres # of Trees Recruiting # of Trees # of Trees # of Trees # of Trees # of Trees Density
Zone (ft) (ac) per zone (%)1/ per zone per zone per zone per zone per zone (TPA)

Nearbank 25 0.16 22 0.75 17 0 17 17 17 143
Inner 75 0.47 67 0.50 34 0 2 34 18 79
Outer 60 0.38 54 0.20 11 0 1 0 0 0
RMA 100 0.63 89 0.56 50 0 19 50 35

DFC % @ 100 0% 38% 100% 70%
RMA 160 1.00 143

Potential Recruitment (stems/1000 ft/decade): 37 0 14 37 26

Probability Alternative Alternative Alternative
Unmanaged of Available 1 2 3

Riparian Width Acres # of Trees Recruiting # of Trees # of Trees # of Trees # of Trees # of Trees Density
Zone (ft) (ac) per zone (%)1/ per zone per zone per zone per zone per zone (TPA)

Nearbank 25 0.16 13 0.75 10 0 10 10 10 83
Inner 75 0.47 39 0.50 19 0 2 19 11 46
Outer 60 0.38 31 0.20 6 0 1 0 0 0
RMA 100 0.63 52 0.56 29 0 12 29 20

DFC % @ 100 0% 41% 100% 70%
RMA 160 1.00 83

Potential Recruitment (stems/1000 ft/decade): 21 0 9 21 15

Probability Alternative Alternative Alternative
Unmanaged of Available 1 2 3

Riparian Width Acres # of Trees Recruiting # of Trees # of Trees # of Trees # of Trees # of Trees Density
Zone (ft) (ac) per zone (%)1/ per zone per zone per zone per zone per zone (TPA)

Nearbank 25 0.16 10 0.75 7 0 7 7 7 61
Inner 75 0.47 29 0.50 14 0 2 14 8 34
Outer 60 0.38 23 0.20 5 0 1 0 0
RMA 100 0.63 38 0.56 21 0 9 21 15

DFC % @ 100 0% 44% 100% 70%
RMA 160 1.00 61

Potential Recruitment (stems/1000 ft/decade): 16 0 7 16 11
1)  After Liquori (2004) large wood integrated recruitment probability curves including differential tree fall bias as a function of distance from the channel.

Assumes: (a) even distribution of trees per zone 
(b) tree mortality is 10 % per decade without windthrow.
(c) a total of 7.35 acres are available on both sides of the channel adjacent to 1,000 lineal feet of stream.

Reference Condition

Reference Condition

Reference Condition

3rd Quartile Density = 143 TPA

2nd Quartile Density = 83 TPA

1st Quartile Density = 61 TPA Management Scenario 70% DFC Target

Management Scenario 70% DFC Target

Management Scenario 70% DFC Target
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ODF Mature Forest Condition in Inner Zone under Alternative 2; Proposed Action

Minimum Stand Height Regressions based on dbh
Stand (BioSystems et al. 2003)

Density BA Qmd DF RA
(TPA) (ft2/ac) (in.) RD SDI% (ft) (ft)

Thin to 50 108 19.9 24 25% 133 92 Canopy Closure . RD ≥ 20; allows for regeneration of shade intolerant spp.
Thin to 50 135 22.2 29 30% 142 96 Diversity Zone:  Allows for differentiation of crown position in the canopy; RD 20 - 40
MFC 50 150 23.5 31 33% 148 98.5 Increased size of canopy openings, accelerates growth of overstory trees, 
MFC 50 164 24.5 33 35% 152 100 simulates understory development, enhances structural complexity.
MFC 50 194 26.7 38 40% 159 103
MFC 50 220 28.4 41 44% 165 105 Healthy Zone:  Trees are vigorously growing; optimally using site resources RD 35 - 55
MFC 50 325 34.5 55 61% Typical objective for wood fibre production goals.

Reference DFC Stand Conditions (FIA; AIP; 25th, 50th, 75th percentile)

Stand Stand
Age Density BA Qmd DF RA
(yr) (TPA) (ft2/ac) (in.) RD SDI% (ft) (ft)

60 61 203 24.7 41 43% 152 100
83 203 21.2 44 46% 138 94

75 61 256 27.7 49 52% 162 104 Trees are vigorously growing; optimally using site resources RD 35 - 55
143 203 16.1 51 51% 111 84 Healthy Zone:  Typical objective for wood fibre production goals.
83 256 23.8 52 55% 149 99

90 61 286 29.3 53 57% 167 106
83 286 25.1 57 60% 153 101

143 256 18.1 60 62% 123 89 Competitive Zone: Overstocked stands competing for growing space; suppression 
143 286 19.1 65 67% 128 91 mortality and stem exclusion occur.  Little understory growth

Basal Area per Tree (BAPT) = BA/TPA
Qmd = SQRT of (BAPT/0.005454)
RD = BA/[Sq Rt of Qmd]
SDI = TPA/(Qmd/10)1.6



ORGANON
Example:  DF site index 130; initial stand age = 25; No Harvest RMA established by thinning from below from 142 to 61 TPA at stand age 49.

Stand
Stand Density BA Qmd Height40

Age (TPA) (ft2/ac) (in.) RD SDI% (ft)
49 142 262 18.4 61 63% 125 Competitive Zone: Overstocked stands 
50 61 161 22.0 34 36% 125 Diversity Zone:  Allow for differentiation of crown position in the canopy; RD 20 - 40
55 61 184 23.5 38 40% 131
60 61 203 24.7 41 43% 139

MFC 65 61 220 25.7 43 46% 146
MFC 70 61 235 26.6 46 49% 152
MFC 75 61 250 27.4 48 51% 158 Healthy Zone:  Trees are vigorously growing; optimally using site resources RD 35 - 55
MFC 80 61 263 28.1 50 53% 164 Wood fibre production goals
MFC 85 61 276 28.8 51 55% 169
MFC 90 61 288 29.4 53 57% 174
MFC 95 61 293 29.7 54 58% 178
MFC 100 61 310 30.5 56 61% 183
MFC 105 61 320 31.0 57 62% 187

110 61 330 31.5 59 64% 190
115 61 339 31.9 60 65% 194 Competitive Zone: Overstocked stands competing for growing space; suppression 
120 61 348 32.3 61 66% 197 mortality and stem exclusion occur.  Little understory growth
125 61 357 32.8 62 68% 201
130 61 365 33.1 63 69% 204
135 61 373 33.5 64 70% 207
140 61 380 33.8 65 71% 209



Existing conditions in Conifer, Mixed and Hardwood-dominated Stands (BioSystems et al. 2003). 

Minimum Stand Height Regressions based on dbh
Stand (BioSystems et al. 2003)

Stand Density BA Qmd DF RA
Mid-Point (TPA) (ft2/ac) (in.) RD SDI% (ft) (ft)

Age
C-19 146 142 13.4 39 39% 95 76
37 130 182 16.0 45 46% 119 76 Healthy Zone:  Trees are vigorously growing; optimally using site resources RD 35 - 55
75 112 224 19.1 51 53% 140 76 Typical objective for wood fibre production goals.

130 99 257 21.8 55 57% 156 76
M-19 126 129 13.7 35 35% 113 71

37 113 141 15.1 36 37% 123 77 Healthy Zone:  Trees are vigorously growing; optimally using site resources RD 35 - 55
75 97 157 17.2 38 39% 136 82 Typical objective for wood fibre production goals.

130 80 147 18.4 34 35% 150 82
H-19 150 74 9.5 24 23% 93 64
37 115 90 12.0 26 26% 109 72 Diversity Zone:  Allows for differentiation of crown position in the canopy; RD 20 - 40
75 88 112 15.3 29 29% 133 81

130 72 122 17.6 29 30% 151 87

C = Conifer-dominated;  M = Mixed;  H = Hardwood-dominated

DFC conditions based on FIA data (Most Typical)

Minimum Stand Height Regressions based on dbh
Stand (BioSystems et al. 2003)

Density BA Qmd DF RA
(TPA) (ft2/ac) (in.) RD SDI% (ft) (ft)

1st Q 143 203 16.1 51 51% 111 84
2nd Q 83 256 23.8 52 55% 149 99 Healthy Zone:  Trees are vigorously growing; optimally using site resources RD 35 - 55
3rd Q 61 286 29.3 53 57% 167 106



Outer Zone (10 - 45 TPA Retention)

Stand
Density BA Qmd Height40 Stand
(TPA) (ft2/ac) (in.) RD SDI% (ft) Age

10 20 19.1 5 5% 128
15 30 19.1 7 7% 128
20 40 19.1 9 9% 128
25 50 19.1 11 12% 128 Regeneration Zone:  Allows for regeneration of shade intolerant species; RD less than 20.
30 60 19.1 14 14% 128
35 70 19.1 16 16% 128
40 80 19.1 18 19% 128
45 90 19.1 21 21% 128 Diversity Zone:  Allows for differentiation of crown position in the canopy; RD 20 - 40
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