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FINDING OF NO SIGNIFICANT IMPACT 

Introduction 

The Bureau of Land Management (BLM) has conducted an environmental analysis 
(Environmental Assessment Number DOI-BLM-OR-S040-2009-0001-EA) for the Delph Creek 
Density Management and Riparian Buffer Study research project (DMS project) and a fish 
passage restoration project (fish passage project). The DMS project is a proposal to 1/ thin 
approximately 204 acres of 67-year-old timber stands in the Matrix and Riparian Reserve Land 
Use Allocations (EA sections 1.0, 2.0); 2/ renovate and reopen approximately 1.5 miles of 
existing roads and maintain an additional approximately 3.8 miles of existing road for haul; and 
3/ fell two green trees per acre for coarse woody debris.  The fish passage project is a proposal to 
replace two culverts on Road No. 4-5E-3 (EA sections 1.0, 2.0).  The projects are located on 
BLM lands within Township 3 South, Range 5 East, Section 35, Willamette Meridian (EA 
Section 1.0). 

The Delph Creek Density Management and Riparian Buffer Study Environmental Assessment 
(EA) documents the environmental analysis of the proposed projects. The EA is attached to and 
incorporated by reference in this Finding of No Significant Impact determination (FONSI). The 
analysis in this EA is site-specific and supplements analyses found in the Salem District 
Proposed Resource Management Plan/Final Environmental Impact Statement, September 1994 
(RMP/FEIS). Conformance with the Salem District Record of Decision and Resource 
Management Plan, May 1995 (RMP) and related documents which direct and provide the legal 
framework for this project is described in EA sections 1.1 and 1.4.   

The EA and FONSI will be made available for public review October 14, 2009 to November 16, 
2009. The notice for public comment will be published in a legal notice by the Sandy Post 
newspaper. Comments received by the Cascades Resource Area of the Salem District Office, 
1717 Fabry Road SE, Salem, Oregon 97306, on or before November 16, 2009 will be considered 
in making the final decisions for this project. 

Finding of No Significant Impact 

Based upon review of the EA and supporting documents, I have determined that the proposed 
projects are not major federal actions and would not significantly affect the quality of the human 
environment, individually or cumulatively with other actions in the general area.  No 
environmental effects meet the definition of significance in context or intensity as defined in 40 
CFR 1508.27. Therefore, supplemental or additional information to the analysis in the Salem 
District Proposed Resource Management Plan/Final Environmental Impact Statement, 
September 1994 (RMP/FEIS) in the form of a new environmental impact statement is not 
needed. This finding is based on the following discussion: 

Context: Potential effects resulting from the implementation of the proposed projects have been 
analyzed within the context of the Eagle Creek 5th field watershed and the project area 
boundaries. The proposed projects would occur on approximately 204 acres of BLM land; 
encompassing approximately 0.4 % of this 5th field Watershed [40 CFR 1508.27(a)]. 
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Intensity: 

1.	 The resources potentially affected by the DMS project are: vegetation and forest stand 
characteristics, soils and site productivity, water and hydrology, fisheries and aquatic 
habitat, and wildlife. The resources potentially affected by the fish passage project are water 
and hydrology, and fisheries and aquatic habitat.  The effects of the proposed projects are 
unlikely to have significant adverse impacts on these resources [40 CFR 1508.27(b) (1)] for 
the following reasons: 

	 Both Projects - Project design features described in EA section 2.2.1.2 and 2.2.2.1 
would reduce the risk of effects to affected resources to be within the effects described 
in the RMP/EIS. 

	 DMS Project - Vegetation and Forest Stand Characteristics (EA section 3.1): 1/ the 
recommended density management thinning treatments would accelerate the 
development of late-successional characteristics 1/ No special status plant species 
would be affected. 3/ Noxious Weeds - No significant increase in noxious weeds is 
expected to occur. Any increase that does occur should be short lived due to 
revegetation by native species in areas of high light and ground disturbing activities. 

	 DMS Project - Soils and Site Productivity (EA Section 3.2): The proposed action 
would leave the majority of the surface vegetation, root systems, and litter intact. Slash 
from thinned trees would also remain on site. Expected amounts of surface soil 
displacement, surface erosion, and dry ravel resulting from thinning would be minimal. 
The area of soil compacted from harvest would be less than 20 acres (< 10% of the 
project area) – within the District management direction (RMP p. C-1-2).  

	 Both Projects - Water and Hydrology (EA Section 3.3): Detectable, detrimental effects 
(beyond one year) to watershed hydrology, channel morphology, and water quality as a 
result of the proposed action are unlikely. This action is unlikely to permanently alter 
the aquatic system either by affecting its physical integrity, water quality, sediment 
regime or stream-flow.  The long term effects of the proposal may be slightly beneficial 
for the aquatic system as a result of increased wood recruitment and species and 
structural diversity in the riparian zone. 1/ Road renovation and culvert installation or 
replacement at stream crossings would result in small (limited to the road right-of-way), 
short term (1 year or less) alteration of channels. 2/ While this proposal will slightly 
reduce effective shade in the primary shade zone adjacent to three small tributary 
streams within the project area, it is unlikely to have any detectable effect on stream 
temperatures, pH, or dissolved oxygen. 3/ Sediment transport and turbidity in this 
watershed may increase over the short term yet these effects are unlikely to be 
detectable or visible beyond the first winter following disturbance or beyond a distance 
of approximately ¼ mile downstream from the disturbance. 4/ Over the long-term 
(beyond two years), current conditions and trends in turbidity and sediment yield would 
likely be maintained under the proposed action.  
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	 DMS Project - Fisheries and Aquatic Habitat (EA Section 3.4): In the thinning units 
where full Riparian Reserve (RR) widths are maintained, no short-term impacts to 
fisheries and aquatic species as a direct result of timber harvest are anticipated.  Long-
term impacts to fisheries and aquatic habitats may be slightly beneficial due to 
increased large wood recruitment and species and structural diversity in riparian zones.  
Small changes in canopy closure on headwater tributaries with variable-width or 
streamside retention RR widths may result in short term, very small increases in heat 
loading from solar insolation. The small increases in heat loading would be buffered by 
ground water interactions, as headwater stream flows are essentially at the groundwater-
surface interface (surface flows arising in or immediately adjacent to the project area).   
As a result, temperature of cutthroat trout habitat in Delph Creek would not be 
impacted, and the temperature in the lower end of one headwater tributary with about 
500 ft of trout habitat is also unlikely to change.  

	 DMS Project - Wildlife (EA section 3.5): 1/ Residual Old Growth Trees, Snags and 
Coarse Woody Debris (CWD):  The proposed action would not result in significant 
effects to old-growth remnants, snags, and CWD because the project would:  a/ retain 
these habitat elements (if present), with a minor degree of loss as a result of falling and 
yarding operations; b/ initiate the development of additional snags and large woody 
material.  Accelerated growth from thinning would ensure that larger trees would be 
available in the future for snag and CWD recruitment or creation. 2/ BLM Special 
Status Species: The proposed action would not result in significant effects to BLM 
Special Status Species because no suitable habitat for any species known or likely to be 
present would be eliminated, habitat connectivity would not be changed, habitat 
alteration would have only short-term negative effects, and long-term effects would be 
beneficial. Therefore, the project would not contribute to the need to list any BLM 
Special Status Species.  3/ Migratory and Resident Birds:  Thinning would not result in 
significant effects to migratory and resident birds because it would not result in a major 
change in the species mix of the bird community in the thinned stands, and it would not 
result in the permanent loss of habitat (or potential habitat) for any bird species at the 
stand level. 4/ Northern Spotted: see the following section.   

2.	 The proposed projects: 

	 Would not affect 1/public health or safety [40 CFR 1508.27(b)(2)]; 2/unique 
characteristics of the geographic area [40 CFR 1508.27(b)(3)] - There are no historic or 
cultural resources, parklands, prime farmlands, wild and scenic rivers, wilderness, or 
ecologically critical areas located within the project area (EA Section 3.1, Table 4); 3/ 
districts, sites, highways, structures, or other objects listed in or eligible for listing in the 
National Register of Historic Places, nor would the Proposed Action cause loss or 
destruction of significant scientific, cultural, or historical resources [40 CFR 
1508.27(b)(8)] (EA Section 3.6, Table 10). 

	 Are not unique or unusual. The BLM has experience implementing similar actions in 
similar areas without highly controversial [40 CFR 1508.27(b) (4)], highly uncertain, or 
unique or unknown risks [40 CFR 1508.27(b) (5)]. 
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	 Do not set a precedent for future actions that may have significant effects, nor does it 
represent a decision in principle about a future consideration [40 CFR 1508.27(b)(6)]. 

	 Are not expected to adversely affect Endangered or Threatened Species listed under the 
Endangered Species Act (ESA) of 1973 [40 CFR 1508.27(b) (9)].  
o	 Northern spotted owl:  Effects to spotted owls are not significant because: There 

are no spotted owl sites within disturbance distance (0.25 to 0.5 miles) of the 
proposed action; all stands proposed for thinning would be maintained as dispersal 
habitat after harvest; habitat conditions are expected to improve as thinned stands 
mature (>20 years); residual trees would increase in size and be available for 
recruitment or creation of snags, culls and CWD for prey species and nesting 
opportunities, and; where applied, topping, falling, and base-girdling to create 
snags and CWD would further increase stand structure and diversity for future 
spotted owl habitat (EA section 3.5). 

o	 ESA Fish: The DMS project would have no effect on Lower Columbia River 
(LCR) steelhead trout, LCR Chinook salmon, and LCR coho salmon (EA section 
3.4, 5.1). 
DMS Project - The DMS project would have no effect on Lower Columbia River 
(LCR) steelhead trout, LCR Chinook salmon, and LCR coho salmon (EA section 
3.4.1, 5.1). The DMS project would also have no effect on Critical Habitat for the 
species listed above, or on Essential Fish Habitat (EFH) as designated under the 
Magnuson-Stevens Fishery Conservation Act.  The determinations of “no effect” 
are based primarily on 400 feet wide stream protection zones on Delph Creek that 
would prevent impacts to ESA listed fish habitat, and because temperature and 
large wood levels in Delph Creek would not be affected by small changes in 
canopy closure on 3 small headwater tributaries, which are located 0.5 to 0.8 miles 
upstream of potential listed fish habitat.    
Fish Passage Project - The replacement of two culverts on road 4-5E-3 to restore 
fish passage has the potential to increase turbidity levels over the short term on 
about 0.05 mile of potential coho salmon habitat.  Effects are not significant 
because the increase in turbidity would be short term and fish habitat (passage) 
would be improved long term.  The culvert replacement would have no effect on 
LCR steelhead trout and Chinook salmon as the culverts are ≥1.3 miles upstream of 
steelhead trout and Chinook salmon habitat. 

 Do not violate any known Federal, State, or local law or requirement imposed for the 
protection of the environment [40 CFR 1508.27(b) (10)] (EA Sections 1.4, 3.6). 

3.	 The Interdisciplinary Team (IDT) evaluated the proposed projects in context of past, present 
and reasonably foreseeable actions [40 CFR 1508.27(b) (7)]. These projects could contribute 
cumulatively to accelerated sediment loads observed in the watershed.  In a similar manner, 
road renovation, yarding and hauling would likely contribute to a short term increase in 
turbidity levels directly below road/stream intersections.  These effects are not expected to 
be significant because: 

 The turbidity would be very difficult to detect (EA section 3.3). Sediment yields from 
forest harvest decrease over time. The quantity of surface erosion with delivery of 
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sediment during large storm events would likely drop back to current levels witbin three 
to five years as the remaining forest stand fills out and skid roads recover. 

• 	 The limited magnitude and duration of this effect would likely be insignificant for water 
quality on the scale of the sixtb field watershed and would be unlikely to have any 
effect on any designated beneficial uses. The contribution to watershed sediment yields 
would be short-lived (primarily in the first winter following road repairs). 

• 	 Over the long term, the incremental improvement of forest stand characteristics (larger 
conifer trees witb longer, deeper crowns, increased species diversity, and wood 
recruitment) in tbe riparian zone would support tbe cumulative improvement in tbese 
conditions that is anticipated throughout these watersheds in response to the forest plan. 
This would add cumulatively to tbe improvement in the condition of stream channels 
and wetlands in the watershed. 

Approved by: tund~: t:.rwMtmt........ 
 
Cindy Enstrom, Field Man er Date· 
Cascades Resource Area 
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ENVIRONMENTAL ASSESSMENT 

1.0 Introduction 

1.1 Background (DMS Study Plan pp. 1)1 

The Pacific Northwest Research Station (PNW), US Geological Survey (USGS), Oregon State 
University (OSU), and Bureau of Land Management (BLM) established the BLM Density 
Management and Riparian Buffer Study (DMS) in 1994 to demonstrate and test options for young 
stand management to meet Northwest Forest Plan objectives in western Oregon. The primary 
objectives of the DMS are to evaluate the effects of alternative forest density management 
treatments in young stands on the development of important late-successional forest habitat 
attributes and to assess the combined effects of density management and alternative riparian buffer 
widths on aquatic and riparian ecosystems. 

The DMS consists of three integrated studies: initial thinning, rethinning, and riparian buffer 
widths. From 1997-2000, the initial thinning study was installed in 50–80-year-old stands that had 
never been commercially thinned. Four stand treatments of 53–94 acres each were established at 
the Delph Creek study site: 1) unthinned control, 2) high density retention (120 trees per acre 
(TPA)), 3) moderate density retention (80 TPA), and 4) variable density retention (40-120 TPA). 
Small (1/4 to 1 acre in size) leave islands were included in all treatments except the control, and 
small patch openings (1/4 to 1 acre in size) were included in the moderate and variable density 
treatments.  

The riparian buffer study was nested within the moderate density retention treatment when the 
initial thinning study was at an early stage of implementation.  Alternative riparian buffer widths 
included: 1) streamside retention (one tree canopy width, or approximately 20 feet; and retained 
all trees contributing to bank stability), 2) variable-width (follows topographic and vegetative 
breaks, 50 feet slope distance minimum), 3) one full site-potential tree height (approximately 200 
feet slope distance), and 4) two full site-potential tree heights (approximately 400 feet slope 
distance). 

The proposed action analyzed in this EA would implement a second round of density management 
manipulations that are scheduled for implementation in 2009-2011.  Stem density would be 
reduced in the high, moderate, and variable density treatments.  Measurements, data management, 
and analysis are ongoing for three long-term, core components of the DMS: vegetation, 
microclimate, and aquatic vertebrates (Table 14). In addition, several short-term collaborative 
studies have been completed on these sites including leave island effectiveness as refugia, 
treatment response of terrestrial and aquatic arthropods, and smaller-scale studies of fungal, 
lichen, and bryophyte community response.  Additional collaborative studies are encouraged on 
DMS sites (EA section 7.0). 

This EA covers the continuation of the Delph Creek Density Management and Riparian Buffer 
Study research project (DMS project) and a fish passage restoration project (fish passage project).   

1 The Density Management and Riparian Buffer Study is described in the BLM Density Management and Riparian Buffer 
Study Establishment Report and Study Plan , 2006, USGS SIR 2006-5087, hereafter called the DMS Study Plan. 
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Map 1: Delph Creek Vicinity Map 
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1.2 Summary of the Proposed Action 

DMS Project (EA Section 1.1, 2.2.1): The Delph Creek Density Management and Riparian Buffer 
Study is a proposal to rethin approximately 204 acres of 67-year-old timber stands in the Matrix 
and Riparian Reserve Land Use Allocations (see map, EA section 2.3). This study site is one of 
twelve referenced in Instruction Memorandum No. OR-2005-083, dated 8/12/05, that directs the 
BLM Districts with established study sites to implement the next phase of the DMS. The thinning 
would be implemented through a timber sale. Connected actions include rethinning, road 
renovation, culvert installation, coarse woody debris creation, data collection, and monitoring.   

Fish Passage Project (EA section 2.2.2): This project is the replacement of two culverts to 
facilitate fish passage and will be analyzed in this EA because it occurs in the same project area as 
the DMS project. The fish passage project will be documented in a separate Decision from the 
DMS project and would be implemented in approximately 2012.  The project would be funded as 
watershed restoration project. 

1.2.1 Project Area Location 

The DMS and the fish passage projects are located on BLM-managed lands in Section 35, 
Township 3 South, Range 5 East, Willamette Meridian.  The project area is approximately nine 
miles east of Estacada, Oregon in Clackamas County, Oregon, off of Squaw Mountain Road.  
Access to the site is provided by two road systems across Longview Timberlands industrial 
forest land, and the company has erected gates on both roads that are normally locked.  The 
project area is shown on the Delph Creek Vicinity Map on the previous page.  

1.3 Purpose of and Need for Action 

DMS Project: The purpose of and need for the DMS project is to continue implementation of the 
Delph Creek Density Management and Riparian Buffer Study project that was initiated under the 
original Delph Creek EA dated July 2, 1997. Researchers at Oregon State University (OSU) and 
the Pacific Northwest Research Station (PNW) have identified the next series of treatments to 
meet the research objectives that have been established for the Delph Creek Density Management 
Studies (DMS) Project. The DMS Establishment Report (DMS study plan p. 1) states that “the 
primary objectives of the DMS are to evaluate the effects of alternative forest density management 
treatments in young stands on the development of important late-successional forest habitat 
attributes and to assess the combined effects of density management and alternative riparian buffer 
widths on aquatic and riparian ecosystems.” 

Fish Passage Project:  The purpose of the fish passage project is to allow cutthroat trout to move 
both upstream and downstream at two culverts located on Delph Creek and a 2nd order tributary 
stream that currently are barriers to fish movement.  The culvert on the road crossing of Delph 
Creek in Section 35 is a barrier to upstream fish movement because of a 3 foot drop from the 
culvert outflow to the stream channel.  The culvert on the 2nd order tributary in the SW ¼ of 
Section 35 is also a barrier to upstream fish movement because of 1.5 foot drop from culvert 
outflow to the stream channel.  Restoring fish passage would reestablish stream connections 
among cutthroat trout populations, therefore maintaining greater genetic and life history diversity, 
and population persistence in tributary populations (Fausch et al. 2006, Wofford et al. 2005).  
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1.3.1 DMS Project Objectives 
	 Research Support: To continue implementation of the Delph Creek DMS research project, 

which is designed to test critical assumptions of the Northwest Forest Plan’s Standards and 
Guidelines, and produce results important for late-successional habitat development.  
Research Objectives include (DMS Study Plan p. 4): 
o	 Evaluating effects of alternative forest density management treatments on stands; 
o	 Determining treatment effects on selected plant and animal taxa; 
o	 Using DMS sites to develop operational approaches to implement new prescriptions; 
o	 Share the results of findings with agencies and the public; and 
o	 Use DMS results to conduct long term management processes. 

	 Retain elements that provide ecosystem diversity (snags, old growth trees, large coarse 
woody debris, etc.) so that a healthy forest ecosystem can be maintained with habitat to 
support plant and animal populations (RMP p.1, 20). 

	 Roads: To maintain and develop a safe, efficient and environmentally sound road system 
(RMP p. 62)] in order to: 
o	 Provide appropriate access for managing the study; 
o	 Reduce environmental effects associated with identified existing roads within the 

project areas (RMP p. 11). 

1.3.2 Fish Passage Project Objectives 
	 Restore fish passage on Delph Creek and a 2nd order tributary through the culverts on Road 

4-5E-3. 

1.3.3 Decision Criteria/Project Objectives/ Decision to be Made 

The Cascades Resource Area Field Manager will use the following criteria/objectives in 
making a decision as to which alternative would be implemented. The field manager would 
select the alternative that would best meet these criteria.  The selected action would: 
 Meet the purpose and need of the project (EA section 1.3); 
 Implement the next phase of the DMS project as described in the BLM Density 

Management and Riparian Buffer Study: Establishment Report and Study Plan, 2006 
(DMS Study Plan); 

	 Not have significant impact on the affected elements of the environment beyond those 
already anticipated and addressed in the RMP EIS; and 

	 Further the development of the Delph Creek study site as a place to share results of on-the
ground practices and study findings with land managers, regulatory agencies, policy-
makers, and the general public. 

1.4 Conformance with Land Use Plans, Regulations, and other Guidance 

On July 16, 2009 the U.S. Department of the Interior, withdrew the Records of Decision (2008 
ROD) for the Western Oregon Plan Revision and directed the BLM to implement actions in 
conformance with the resource management plans for western Oregon that were in place prior to 
December 30, 2008. Since project planning and preparation of National Environmental Policy 
Act documentation for this project began prior to the effective date of the 2008 ROD, this project 
had been designed to comply to the land use allocations, management direction, and objectives 
of the 1995 resource management plan (1995 RMP). 
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The proposed DMS and fish passage projects have been designed to conform to the following 
documents, which direct and provide the legal framework for management of BLM lands within 
the Salem District:   
1.	 Salem District Record of Decision and Resource Management Plan, May 1995 (RMP): The 

RMP has been reviewed and it has been determined that the proposed DMS project 
conforms to the land use plan terms and conditions (e.g. complies with management goals, 
objectives, direction, standards and guidelines) as required by 43 CFR 1610.5 (BLM 
Handbook H1790-1); 

2.	 Record of Decision for Amendments to Forest Service and Bureau of Land Management 
Planning Documents within the Range of the Northern Spotted Owl and Standards and 
Guidelines for Management of Habitat for Late-Successional and Old-Growth Forest 
Related Species within the Range of the Northern Spotted Owl, April 1994 (the Northwest 
Forest Plan, or NWFP);  

3.	 Record of Decision to Remove the Survey and Manage Mitigation Measure Standards and 
Guidelines from Forest Service National Forests and Bureau of Land Management Districts 
Within the Range of the Northern Spotted Owl (2007 SM ROD), July 2007. 

The analysis in the Delph Creek Density Management and Riparian Buffer Study EA is site-
specific, and supplements and tiers to analyses found in the Salem District Proposed Resource 
Management Plan/Final Environmental Impact Statement, September 1994 (RMP/FEIS). The 
RMP/FEIS includes the analysis from the Final Supplemental Environmental Impact Statement 
on Management of Habitat for Late-Successional and Old-Growth Forest Related Species within 
the Range of the Northern Spotted Owl, February 1994 (NWFP/FSEIS). The RMP/FEIS is 
amended by the Final Supplement to the 2004 Supplemental Environmental Impact Statement to 
Remove or Modify the Survey and Manage Mitigation Measure Standards and Guidelines, June 
2007. 

Survey and Manage Species Review 

Surveys for former Survey and Manage species and protection for known sites are no longer 
required because the Secretary of Interior removed the Survey & Manage Mitigation Measure 
Standards and Guidelines from the BLM’s Resource Management Plans (2007 SM ROD).  Prior 
to the signing of the 2007 SM ROD, the BLM was under the August 1, 2005, U.S. District Court 
order in Northwest Ecosystem Alliance et al. v. Rey et al. which found portions of the January 
2004 Final Supplemental Environmental Impact Statement to Remove or Modify the Survey and 
Manage Mitigation Measure Standards and Guidelines (2004 SEIS) inadequate. 
Subsequently in that case on January 9, 2006, the Court ordered BLM to set aside the 2004 SEIS 
and reinstate the January 2001 Record of Decision and Standards and Guidelines for 
Amendments to the Survey and Manage, Protection Buffer, and other Mitigation Measure 
Standards and Guidelines (2001 ROD), including any amendments or modifications in effect as 
of March 21, 2004. 

On October 11, 2006, the U.S. District Court provided for certain exemptions from the Survey 
and Manage requirements including thinning projects in stands less than 80 years old.  None of 
the stands proposed for thinning in the Delph Creek Project Area are over 80 years of age. 
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Aquatic Conservation Strategy Review 

On March 30, 2007, the District Court, Western District of Washington, ruled adverse to the US 
Fish and Wildlife Service (USFWS), National Oceanic and Atmospheric Administration 
(NOAA-Fisheries) and USFS and BLM (Agencies) in Pacific Coast Fed. of Fishermen’s Assn. et 
al v. Natl. Marine Fisheries Service, et al and American Forest Resource Council, Civ. No. 04
1299RSM (W.D. Wash)( (PCFFA IV). Based on violations of the Endangered Species Act 
(ESA) and the National Environmental Policy Act (NEPA), the Court set aside: 
 the USFWS Biological Opinion (March 18, 2004 ),  
 the NOAA-Fisheries Biological Opinion for the ACS Amendment (March 19, 2004),  
 the ACS Amendment Final Supplemental Environmental Impact Statement (FSEIS) (October 

2003), and 

 the ACS Amendment adopted by the Record of Decision dated March 22, 2004.  


Previously, in Pacific Coast Fed. Of Fishermen’s Assn. v. Natl. Marine Fisheries Service, 265 
F.3d 1028 (9th Cir. 2001)(PCFFA II), the United States Court of Appeals for the Ninth Circuit 
ruled that because the evaluation of a project’s consistency with the long-term, watershed level 
ACS objectives could overlook short-term, site-scale effects that could have serious 
consequences to a listed species, these short-term, site-scale effects must be considered. EA 
section 3.0 describes how the Proposed Action meets the Aquatic Conservation Strategy in the 
context of PCFFA IV and PCFFA II. 

Guidance Specific to the DMS Project 

Guidance specific to this research project include: 
1.	  Regional Ecosystem Office Memorandum to the Regional Interagency Executive Committee 

(5/12/2003). Clarifies implementation of certain NWFP provisions regarding research 
assessments and reviews; 

2.	  BLM OR/WA Instruction Memorandum No. OR-2005-083, 8/16/2005. Provides direction for 
the next phase of the DMS project to the western Oregon Districts with DMS project areas; 

3.	  USDI/USGS Scientific Investigations Report (No. 2006-5087), BLM Density Management 
and Riparian Buffer Study: Establishment Report and Study Plan, 2006 (DMS Study Plan): 
This report contains the several study plans that provide the rationale for implementing this 
suite of density management thinning treatments and alternative riparian buffer widths; 

4.	  BLM Oregon State Office memo to the State of Oregon Department of Environmental Quality 
(ODEQ): Bureau of Land Management Density Management and Riparian Buffer Study 
Effectiveness Monitoring, 9/8/2006.   
This report describes the contributions of the DMS project to understanding the effects of 
active management in the attainment of Riparian Reserve restoration objectives, and the 
BLM’s commitment to continue working with ODEQ regarding the assumptions and 
technical basis for the NWFP and RMP standards and guidelines regarding Total Maximum 
Daily Loads (TMDLs). 

The Eagle Creek Watershed Analysis (1995) provided additional information for developing the 
project. All of the above documents are available for review in the Salem District Office.  
Additional information about the proposed activities is available in the Delph Creek EA Analysis 
File, also available at the Salem District Office. 
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1.4.1 Relevant Statutes/Authorities 

This section is a summary of the relevant statutes/authorities that apply to this project. Additional 
statutes/authorities that apply to this project are shown in Table 10 (EA section 3.6). 
 Federal Land Policy and Management Act (FLPMA) 1976 – Defines BLM’s 

organization and provides the basic policy guidance for BLM’s management of public lands. 
	 National Environmental Policy Act (NEPA) 1969 – Requires the preparation of 

environmental impact statements for Federal projects which may have a significant effect on 
the environment. 

	 Endangered Species Act (ESA) 1973 – Directs Federal agencies to ensure their actions do 
not jeopardize threatened and endangered species. 

	 Clean Air Act (CAA) 1990 – Provides the principal framework for national, state, and local 
efforts to protect air quality. 

	 Clean Water Act (CWA) 1987 – Establishes objectives to restore and maintain the 
chemical, physical, and biological integrity of the nation’s water. 

1.5 Scoping and Identification of Relevant Issues 

1.5.1 Scoping 

The BLM sent out a scoping letter for the Delph Creek to thirty federal, state and municipal 
government agencies, nearby landowners, tribal authorities, and interested parties on the 
Cascades Resource Area mailing list on February 5th, 2009. One letter was received during the 
scoping period. 

1.5.2 Relevant Issues 

Based on input from the public and the Interdisciplinary Team plus information contained in 
the ROD/RMP, the following issues were identified. These issues brought forward were used to 
identify appropriate design features, or analyze environmental effects. The following major 
issues were identified: 

1.5.2.1 Study Information 
We are interested in a more detailed description of the research project, its intended outcomes, 
and its environmental impacts. For example: What are the prescriptions for the rethinning? 
Are all of the areas that were previously thinned going to be rethinned? How is information 
from the ongoing research being used to inform the new project? What are the research goals 
for the rethinning project? We would like to see some results and analysis from the ongoing 
research included in the new Delph Creek EA to help inform the public about the study and its 
impacts.  

This issue is addressed in the following sections of this EA:  1.1 Background, 1.3 Purpose 
and Need for action, 2.2.1 DMS Project, 3.1 Vegetation affected environment – Stand 
Structure, 3.1.1 Vegetation effects - Stand Structure, 3.1.2 Vegetation effects - Stand 
Structure, 3.5 – Wildlife affected environment - General Description, 3.5.1 Wildlife 
effects, 3.7 ACS objectives, 7.1 Component and Collaborative Studies.  
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1.5.2.2 Thinning, Fish and Wildlife, Water Quality 

Although this area is part of a study and so you may be pursuing different goals than usual, 
we still believe that RR objectives must be met for this area. Please describe how the thinning 
study in this allocation will still meet objectives for wildlife habitat, canopy closure, and other 
natural resource guidelines under the Aquatic Conservation Strategy.  

This issue is addressed in the following sections of this EA:  2.2.1.2 Proposed Action 
Project Design Features, 3.1.1 Vegetation effects - Stand Structure, 3.1.2 Vegetation 
effects, 3.3.1 Water effects – Proposed action, 3.4.1 Fisheries effects – proposed action, 
3.5.1 Wildlife effects – proposed action, 3.7 ACS objectives. 

1.5.2.3 Cumulative Impacts 
The agency must consider and disclose cumulative impacts from the proposed action. 
Previous thinning and road management have had certain impacts, and you must analyze how 
the currently proposed action will add to or exacerbate any negative impacts from past 
management.  

This issue is addressed in the following sections of this EA:  3.3.2 Water – cumulative 
effects, 3.4.2 Fisheries - cumulative effects, 3.5.2 Wildlife – cumulative effects. 

2.0 Alternatives, Including the Proposed Action 

2.1 Alternative Development 

Pursuant to Section 102 (2) (E) of the National Environmental Policy Act of 1969, as amended 
(NEPA), Federal agencies shall “…study, develop, and describe appropriate alternatives to 
recommended courses of action in any proposal which involves unresolved conflicts concerning 
alternative uses of available resources.”   

No unresolved conflicts concerning alternative uses of available resources (section 102(2) (E) of 
NEPA) were identified in the original Delph Creek DMS project or in this proposed subsequent 
round of treatments.  No alternatives were identified that would meet the purpose and need of the 
project and have meaningful differences in environmental effects from the Proposed Action. 
Therefore, this EA will analyze the effects of the “Proposed Action” and the “No Action 
Alternative.” 

2.2 Proposed Action 

2.2.1 DMS Project 

The Proposed Action would implement the treatments designed by the involved researchers, thus 
advancing the development of the project, as defined in the DMS study plan.  The treatments 
would be implemented through a timber sale. The affected lands are in both the General Forest 
Management Area (GFMA) and Riparian Reserve (RR) LUAs. Approximately 22% (45 acres of 
the 204 acres) of the project area to be treated is within the Riparian Reserve LUA as defined in 
the RMP (RMP p. 8). Table 1 shows Riparian acres by unit and Map 2 shows that portion of the 
units within the Riparian Reserve LUA.  
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The project area received an initial thinning treatment in 2000 (EA sections 1.1, 3.1).  These 
same 204 acres of now 67-year-old mixed-conifer stands would be rethinned with a proportional 
thinning design that would thin equal amounts from all diameter classes.  

The initial thinning treatments created a range of overstory stand conditions. The following is a 
description of each unit and the proposed thinning treatments, as outlined in the DMS study plan 
(pp. 4-8). 

	 High Density treatment (Unit A):  The High Density treatment (Unit A) represents a 
“traditional” commercial thinning. In the initial thinning treatment, this stand was thinned to 
120 trees per acre (TPA), and has about 15% of its area in leave islands ranging from 0.25
1.0 acres in size. This treatment produced some vertical stand development with this light 
thinning, and minimal horizontal development with the addition of the unthinned leave 
islands. This unit would be thinned to 67 TPA in this entry, with 5 of these TPA dedicated to 
producing the future snag component of the stand; and 2 of these TPA dedicated to providing 
a pulse of Class 1 coarse woody debris about one year after the rethinning. 

	 Moderate Density treatment (Unit B):  In the initial thinning treatment, this stand was thinned 
to 80 TPA. It also has about 15% of its area in leave islands ranging from 0.25-1.0 acres in 
size; and another 10% of the stand area consists of patch openings ranging from 0.25-1.0 
acres in size. This treatment provides more vertical and horizontal diversity when compared 
to the High Density treatment, since it was thinned heavier and has the patch openings as an 
additional component.  This unit would be thinned to 37 TPA in this entry, with 5 of these 
TPA dedicated to producing the future snag component of the stand; and 2 of these TPA 
dedicated to providing a pulse of Class 1 coarse woody debris about one year after the 
rethinning. 

	 Variable Density treatment (Unit C):  In the initial thinning treatment, the Variable Density 
treatment produced the greatest amounts of both vertical and horizontal stand structure.  It 
was sub-divided into nine pieces, with three pieces thinned to each of three different densities 
- 120, 80, and 40 TPA.  These nine pieces within Unit C (see map) were located to maximize 
post-treatment stand heterogeneity.  Like the moderate treatment, this treatment has about 
15% of its area in leave islands ranging from 0.25-1.0 acres in size; and another 10% of the 
stand area consists of patch openings ranging from 0.25-1.0 acres in size.   

In the proposed action, the different pieces of this unit would be thinned from 120 to 67 TPA, 
from 80 to 37 TPA, and from 40 to 27 TPA, respectively.  As above, 5 of these TPA are 
dedicated to producing the future snag component of the stand; and 2 of these TPA are 
dedicated to providing a pulse of Class 1 coarse woody debris about one year after the 
rethinning The patch openings created in the initial treatment would be left intact in the 
proposed action. 

	 Low Density treatment (Unit D): In Unit C (Variable Density treatment), the low density 
treatment areas (40 TPA) are not easily accessible to the current road system. To allow better 
access for researchers and for field trips to show research results, a two acre piece of the low 
density treatment (Unit D) was installed during the initial thinning treatment within the 
boundary of Unit A. 
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This low density treatment area has the same prescription as the low density portions of Unit 
C; it would be thinned from 40 TPA to 27 TPA. As above, 5 of these TPA are dedicated to 
producing the future snag component of the stand; and 2 of these TPA are dedicated to 
providing a pulse of Class 1 coarse woody debris about one year after the rethinning.  

	 Control Unit: No treatments are proposed. The control unit would be kept intact indefinitely 
to determine the effectiveness of the thinning treatments.  It constitutes a test of the “null 
hypothesis,” that an untreated area may follow the same stand development trajectory as the 
treated areas. 

Table 1: Proposed Thinning Treatment Acres 

Unit 
Number 

Total  
Unit Acres 

Acres by 
Land Use Allocation 

Riparian Matrix 

Acres by 
Proposed Logging Systems 

Skyline Ground Based 

Unit A 53 12 41 53 

Unit B 94 27 67 32 62 
Unit C 55 6 49 55 
Unit D 2 0 2 2 

Total  Acres 204 45 159 32 172 

Ground-based yarding: Approximately 84 percent (or 172 acres) of the project area would be 
harvested using conventional ground-based logging equipment.  In ground based logging, the 
BLM requires the logging operators to propose a plan that best uses their particular combination 
of equipment and operating techniques to accomplish the project within the requirements of the 
contract, including stipulations to implement the proposed action and project design features 
described in this EA (EA section 2.2.1.2). 

Authorized BLM personnel review the written plan and examine skid trail and landing locations 
prior to approving the plan.  The plan then becomes an enforceable part of the contract which is 
administered by trained and authorized BLM personnel. 

Skyline Yarding yarding: Approximately 16 percent (or 32 acres) of the project area would be 
harvested using a skyline yarding system.  The process for approving and administering a 
logging plan for skyline yarding is similar to the one described above, designating the location of 
yarding corridors, landings, and trees to be used for attaching cables. 

In addition: 
 The silvicultural prescriptions call for proportional thinning treatments that would remove 

trees from all size classes.   
	 Within the treated areas, the average overall canopy cover after thinning would be 

approximately 45 percent.  The post-treatment percent canopy cover for the entire project 
area would be considerably higher, if the various no-treatment areas - unthinned riparian 
reserves, wetlands, leave islands, and the control unit – were included in this calculation. 

	 All trees less than 9 inches dbh would be reserved. 
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	 All leave islands, patch openings, and the 20-TPA areas created in the initial thinning; the 
wet areas, and the control unit would be left intact in this second round of treatments.  

	 All no-entry buffer zones established along streams for the initial thinning would be kept 
intact under the current proposal. 

2.2.1.1 Connected Actions 

1.	 Road Work 

New Road Construction: None. 

Road Renovation and Maintenance: 1.5 miles of BLM roads would be renovated to the 
minimum standard necessary for hauling, including minimal spot-rocking, ditch cleaning, 
culvert cleaning, blading, brushing and replacement of any depleted culverts.  All renovated 
roads would be left intact after this entry, to facilitate the accomplishment of additional 
planned research-related treatments, and for researcher and administrative access.  In addition, 
another 3.8 miles of open, existing road will be maintained and used for timber haul. 

2.	 Fuels Treatments: If there is slash accumulations at the landings, this material would be 
piled and burned. 

3.	 Coarse Woody Debris creation: About one year after final yarding, any of the 204 
thinned acres that are lacking Class 1 or 2 CWD would have two green conifer trees per 
acre felled from the overstory, to provide a pulse of coarse woody debris.  This would not 
occur on acres where Class 1 or 2 CWD is known to be present.  

4.	 Snag Creation: Five trees per acre would be reserved for future snag creation. After 
implementation of the proposed action, natural snag recruitment within the stand would be 
monitored via the established network of vegetation monitoring plots.  These plots are re-
measured every five years, and after the ten-year post-harvest measurements are analyzed, 
snags would be created from these reserved trees if snag levels do not meet the desired 
future condition stated in the DMS Study Plan (p. 4) (Approximately 5 snags per acre at 
least 25 inches in diameter).  Snags can be created in a variety of ways to produce different 
decay patterns and increase diversity and decadence at the site.  Snags can be created by 
top inoculation of native rots, girdling, topping, or other new techniques available at the 
time.   

Map 2: Map of the Proposed Action  
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2.2.1.2 Project Design Features 

This section summarizes the project design features that would further reduce the project’s 
effects on the affected resources described in EA section 3.0. These design features are based 
on the management guidance, design features and best management practices (BMP) 
described in the RMP/FEIS (pp. 2-35 – 2-37, 4-11 – 4-14, G-1 – G-2, S-1 – S2) and RMP (pp. 
23-24, C-1 – C-2). Based on its combined experience, professional judgment, familiarity with 
published research, and field analysis of this project area, the BLM Interdisciplinary Team of 
Resource Specialists (IDT) then refined them into the project design features (PDF) described 
in this EA. 

The BLM would incorporate these design features into the project layout, contract 
requirements, and contract administration to ensure that the project is implemented as 
analyzed in this EA and that the risk of effects to the resources are no greater than those 
described in EA Sections 3.1-3.5. The BLM would require the operator to implement each of 
the following project design features, unless otherwise stated. Performance would be 
monitored by authorized BLM personnel. 

The Contracting Officer enforces compliance with the contract and would suspend operations 
if the operator fails to perform the required preventive and restorative practices analyzed in 
this EA. The BLM timber sale contract requires bonding in an amount sufficient for the 
BLM to complete restoration work if the operator fails to perform the preventive and 
restorative requirements of the contract. Design features are organized by resource 
management objective. 

1.	 To achieve the research goal of having all harvesting occur within a single growing 
season: 
	 All falling and yarding operations would take place between October 1st of 2010 and 

April 1st of 2012. 

2.	 To maintain the integrity of the research study site: 
 Utilize already existing skid trails and yarding corridors to the extent possible.  
 Directional falling away from the leave islands would be required. 
 No additional corridors or skid trails would be allowed through leave islands. 
 All stems to be yarded would have their tops and limbs removed at the point of 

felling, so that all of this biomass would be left in place on the forest floor. 
	 Old skid trails that go through any of the patch openings can be used again, but would 

be avoided where possible in order to prevent damage to planted trees and research 
plots in the patch openings. 

3. Preventing Unauthorized Off-Highway Motor Vehicle (OHV) Use (RMP p. 41)  
	 Where existing physical barriers currently block OHV access, the logging operator 

would prevent unauthorized access during operations as part of their normal security 
measures.   

	 The BLM authorized contract administrator would ensure that operators make skid 
trails impassible for OHV as required by the timber sale contract. 
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	 The BLM would require that the operator block and otherwise close roads according 
to design criteria developed by BLM civil engineering staff that would effectively 
eliminate OHV use while making it feasible for fire suppression personnel to open 
those roads with bulldozers commonly used for wildland fire initial attack response. 

	 Road and skid trail closure methods would be designed to avoid causing erosion and 
avoid damaging retained trees.  

4. Soil Productivity:   

a. In All Timber Harvest Operations: 

The BLM would require the operator to design and implement a plan for logging 
operations in accordance with the timber sale contract to: 
 Limit the area compacted by those logging operations to less than ten (10) percent of 

the harvest area, calculated for each timber sale contract unit (“unit”) (RMP, C-2).  
The logging operations plan would include: length, width and location of skid trails; 
length, location and design of skyline corridors; size and locations of landings; and 
other equipment and operating techniques to be used. 

	 Locate skid trails and skyline corridors to avoid concentrating runoff water flows that 
could cause rill or gully erosion with potential to displace soil more than a few feet. 

	 Limit landing size to the minimum area needed for safe and efficient operations.   
Compaction caused by landing construction and operations which is outside of road 
rights-of-way would be included in the 10 percent maximum allowable compacted 
area. 

	 Retain a slash mat (consisting of logging slash and debris) on the forest floor to return 
nutrients and organic matter to the soil. The depth of the slash mat needed is site 
specific and dependent upon the amount of pre-existing organic material on the 
ground. 

	 Implement erosion control measures to prevent rill or gully erosion that would 
displace soil more than a short distance.  Typical measures include: shaping to modify 
drainage (water bars, sloping, etc.); tilling; placing logging slash and debris on bare, 
compacted or disturbed soil such as skid trails or in skyline yarding corridors; and 
seeding with native species.  

	 Seed and mulch disturbed soil associated with roads and landings, using native 
species and sterile mulch as described in PDF for vegetation later in EA section 
2.2.1.2, #6b. 

b. In Ground-based Skidding And Other Ground-based Logging Operations: 

	 The BLM would allow skidding (dragging logs behind a skidder) operations only 
during dry soil conditions, when soils have the most resistance to compaction.   

	 Authorized BLM personnel would examine the operator’s proposed skid trail 
locations and approve them for use only when they comply with the approved logging 
operations plan and meet the following conditions: 
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 Use existing skid trails or old skyline corridors whenever they are feasible for use 
in logging (lead toward an approved landing, on stable ground, located where 
they are needed), are properly spaced to stay within the 10 percent compacted 
area, do not cross wet or fragile areas, and are aligned on the slope to avoid 
channeling water and causing erosion. 

 Locate new skid trails only on slopes not greater than 35 percent to avoid 
gouging, soil displacement, and erosion with effects exceeding those analyzed in 
the FEIS (pp. 4-11 through 4-13). 

	 Generally limit uphill skidding to slopes of 20 percent or less to avoid soil 

displacement from skidders breaking traction.2 


	 Lift the leading end of all logs off of the ground during skidding (one-end suspension) 
to prevent the blunt ends of logs from displacing soil and creating a channel for 
erosion. 

	 For winching operations where it is not feasible to achieve one –end suspension 
(winching logs to designated skid trails and specially designated winching areas), fall 
trees to orient logs so that they cause the least soil disturbance (and damage to 
retained trees) when being winched. 

	 The BLM would only approve operation of mechanized falling/processing and log 
handling machinery on slopes not greater than 45 percent.  The BLM would require 
these machines operate only on approved skid trails or on top of a slash and brush mat 
that is sufficiently thick (as determined onsite by the BLM) to avoid displacing soil 
and to dissipate ground pressure and avoid deep compaction. 

c. In Skyline Yarding Operations:3 

 Design the skyline yarding so that corridors are generally no closer than 150 feet 
apart on at least one end of the corridors and to laterally yard logs up to 75 feet to the 
skyline. This reduces the number of skyline corridors needed in order to reduce the 
amount of ground disturbed by dragging logs and the resulting potential for erosion.  
All existing corridors in areas designated for cable logging would be utilized again 
where possible. 

 Lift the leading end of all logs off of the ground during in-haul under the skyline 
(one-end suspension) to prevent the blunt ends of logs from displacing soil and 
creating a channel for erosion. 

	 For lateral yarding operations where it is not feasible to achieve one-end suspension 
(cable angles often do not create enough lift to achieve one-end suspension until logs 
get close to the skyline), fall trees to orient logs so that they cause the least soil 
disturbance (and damage to retained trees) during lateral yarding.  

2 Traction is a highly variable combination of the power required to skid logs, equipment characteristics and soil strength, 
and the potential to break traction increases as slope steepness increases.  BLM field experience confirms that 20 percent 
slope consistently provides for adequate traction while steeper slopes require additional site-specific evaluation. 
3 In skyline yarding operations, a cable is suspended above the ground (a line in the sky) which holds a carriage that uses 
another cable to pull logs sideways across the slope to the skyline (lateral yarding).  A yarder (machinery with a tower, 
cables and winches) located on the landing then pulls the carriage up the skyline and pulls (yards) logs up to the landing. 
The leading end of the log is typically lifted off the ground while being moved (one end suspension).  In some situations the 
entire log is lifted off the ground while being moved toward the landing (full suspension). 
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d.	 In Other Operations: 
	 Pile logging slash and debris to be burned on the compacted area of the landings to 

affect the minimum area necessary for safe operations.  The BLM would require that 
the piles be tightly constructed with and designed to create a small “footprint” of soil 
where heat could reduce soil productivity. 

	 Cover the piles with plastic sheeting during the dry season and conduct burning 
operations after a consistent pattern of fall rains begin and the soil is wet to the touch 
at least six inches deep into the surrounding soil profile in order to reduce the amount 
of heat potentially imparted to the soil.   

5.	 Water Quality and Aquatic Habitat/Fisheries:  The objectives are to: protect water 
quality (RMP 5-6, 22-23, C-1, C-11) and aquatic habitat/fisheries (RMP 5-6, 27-28).  The 
standard for water quality is the Water Quality Standards set by the Oregon Department 
of Environmental Quality (Oregon DEQ). 

a.	 In All Logging and Road Operations: 

The logging system PDF that prevent or reduce potential erosion also contribute to 
achieving the objectives to protect water quality and aquatic habitat/fisheries by 
preventing sediment transport to streams, wetlands4 and riparian zones5. The BLM 
would also implement the following requirements and practices to protect water quality 
and aquatic habitat/fisheries:  
 Renovated road surfaces would be designed to drain surface water to adjacent slopes 

where it would infiltrate into the soil and groundwater. 
	 To ensure ongoing compliance with Oregon Department of Environmental Quality 

(ODEQ) water quality standards, the BLM timber sale administrator and the BLM 
harvest inspectors would visually monitor turbidity (a visible reduction in water 
clarity, Hydrology Report p. 26) 6 caused by road-generated sediment entering the 
stream at stream crossings on the haul route. The ODEQ standard is less than ten 
percent increase in turbidity.  
 BLM personnel would frequently monitor for turbidity during normal timber sale 

contract administration and do additional checks during wet weather patterns.   
 If turbidity is visible in the stream at the crossing, the BLM would check for 

turbidity beyond the mixing zone downstream (about 100 meters).   
 If water clarity is visibly altered beyond the mixing zone, the BLM would 

suspend hauling and other operations immediately and require the operator to 
immediately reduce fine sediment runoff into the stream by one or more of the 
techniques described in the following paragraphs.  The BLM would allow 
operations to resume when weather and road conditions combined with measures 
taken to reduce sediment are deemed sufficient to comply with State of Oregon 
turbidity standards. 

4 Wetlands are areas with enough surface or ground water to support vegetation adapted to saturated soil conditions.  
Generally includes swamps, marshes, bogs and similar areas.  See FEIS 6-17 for a more detailed definition. Also see RMP 
10.
 
5 Riparian zones are biologically associated with streams, ponds and wetlands and are not equivalent to Riparian Reserves, 

which are a Land Use Allocation.  See FEIS 6-12 for definitions.  Also see RMP 10 and 24-25.
 
6 Turbidity is a measurement of water clarity and is not convertible into a volume measurement of sediment yield unless 

correlated to suspended sediment data.  For a description of sediment supply and transport processes in forested watersheds 

and the effects of forest management on these processes the reader is referred to Suspended Sediment Dynamics in Small 

Forest Streams of the Pacific Northwest (Takashi et al, 2005).
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	 Prevent sediment runoff from entering streams that would cause a visible increase in 
turbidity in those streams by using one or more of the following methods: maintain 
vegetation in the ditch; create small settling basins; or install straw bales, wattles or 
other artificial filters. 

	 Shape road surfaces and/or add rock to the road surface as directed by the BLM to 
prevent sediment runoff from entering streams and increasing turbidity in those 
streams.  

	 Limit log haul on road 4-5E-3 to the dry season north of where this road crosses 
Delph Creek. Delph Creek is approximately 0.45 miles upstream of potential coho 
salmon habitat.  

	 Haul logs only during times and road conditions that would not generate sediment 
that would enter streams and cause a visible increase in stream turbidity. 

 On natural surface roads – The BLM would allow the operator to haul and conduct 
other operations on these roads only during the dry season (typically June through 
October) and dry conditions when there is no surface mud and the surface supports 
traffic without creating ruts that damage the subgrade. 

 On rock surface roads, not otherwise restricted – The BLM would allow the operator 
to haul and conduct other operations on these roads only when traffic and other 
activities would not “pump” fines (sand, silt and clay size particles) to the surface 
where they could be washed into streams by runoff. 

	 Stabilize roads after use to prevent erosion and reduce changes to natural drainage 
patterns. The BLM would require the operator to use one or more of the following 
methods: water bars or other surface shaping to drain runoff water to vegetated 
slopes; surface tilling; seeding with native species; sediment traps, and/or other 
techniques to promote infiltration and prevent erosion and sediment transport to 
streams that would cause a visible increase in turbidity, and increases in peak flows.  
Culverts and the subgrade would be left intact so that the road can be renovated for 
future use or fire control with minimal disturbance and expense. 

	 When natural surface roads would be kept intact over winter for use on this project 
the next year, the BLM would require the operator to use one or more of the 
following methods to prevent erosion and sediment transport to streams that would 
cause a visible increase in turbidity: matting, mulching, constructing water bars or 
other surface shaping to drain runoff water to vegetated slopes, seeding, sediment 
traps and blocking the entrance. 

	 Seed and mulch all disturbed soil at stream crossings with native species seed 

approved by the BLM and mulch (free of non-native seed). 


b.	 Other Components of Hydrologic Functions, Aquatic Habitat and Fisheries (Channel, 
Bank, Temperature, Etc.): 

	 Directionally fall trees7  in the harvest units so that they do not enter the stream
 
protection zone (SPZ), to avoid impacts to the SPZ. 


	 If any trees or snags in the SPZ must be felled for safe logging operations, the BLM 
would require the operator to leave them on site in order to create CWD habitat. 

7 Directional felling means to cut trees so that they fall in a specific, desired direction to achieve objectives.  In this case the 
objective is to avoid impacts to the SPZ. 
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6. Stand Structure, Wildlife Habitat and Other Vegetation:  

a. To protect old growth, wildlife habitat, and other retained trees, the BLM would 
require the operator’s approved logging plan to include operational methods to: 
 Retain all old growth trees8 and protect them from logging damage that would 

potentially affect the health or function of the trees.  The BLM would designate all 
old growth trees as “Reserved” and contractually prohibit the operator from cutting 
them. There are no residual old-growth trees present in the proposed Delph Creek 
units. There is one old-growth remnant adjacent to unit B. 

 Retain all hardwood and protect them from logging damage that would potentially 
affect the health or function of the trees.  The BLM would designate all hardwood 
trees as “Reserved” and contractually prohibit the operator from cutting them.    

 Maintain intact and standing snags larger than 15 inches diameter and taller than 15 
feet (IDT BMP based on Wildlife Report) during logging activities, with rare 
exceptions for safe operations as required by Oregon Occupational Safety and Health 
Division (OR-OSHA, Oregon Occupational Safety And Health Standards, OAR 
Chapter 437, Division 7, Forest Activities)( Wildlife Report, pp. 7-8)  

 Retain Coarse Woody Debris (CWD) meeting RMP standards of at least 20 inches 
diameter (large end) and 20 feet long wherever feasible (RMP p. 21) and protect them 
from logging damage. Leave existing CWD in place whenever feasible.  The required 
logging operations plan would include a design for skid trail location and operating 
techniques that require minimal movement of CWD to protect its physical integrity.  
(RMP p. 21). 

 Retain some (number varies according to local abundance) trees that have desirable 
characteristics for wildlife habitat, such as multiple tops, broken tops, large limbs, 
disease, dead areas being used by cavity excavators, deep crevices and cavities. 

 Protect retained trees from logging damage by avoiding operations during the spring 
growing season when bark and cambium are easily damaged, and/or use operating 
techniques and mechanical protection devices to prevent damage to retained trees. 

b. To reduce the spread of invasive/non-native plant species: 
 Seed and mulch exposed soil using native plant species seed and sterile mulch, in 

order to stabilize the soil and prevent establishing invasive/non-native plant species 
on disturbed soil in the project area. 

 Clean all ground-disturbing logging and road equipment to be free of off-site soil, 
plant parts and seed prior to entering the project area to prevent introducing invasive 
and non-native plants into the project area.  The BLM would require the operator to 
make that equipment available for BLM inspection before moving it onto the project 
area. 

 If the following circumstances apply, clean all ground-disturbing logging and road 
equipment to be free of soil, plant parts and seed at a BLM approved site prior to 
leaving the project area, or at an approved industrial wash facility immediately after 
leaving the project area. 

8 Trees older than 200 years – RMP/FEIS, Table 3-16, p. 3-28 and glossary. 
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 The BLM determines that there are high priority (species that are not yet 
widespread in this region and which have the potential to spread to new areas) 
weed species in the project area that could be transported to new sites outside of 
this area, and  

 Known sites of BLM Manual 9015 Class A and B or ODA List T and A species 
were identified in the proposed harvest area or on lands immediately adjacent to 
the proposed harvest area. 

7. Threatened, Endangered or Other Special Status Plant and Animal Species: 

The BLM would require the operator to operate under the following seasonal restrictions:  
	 The BLM would restrict or suspend operations at any time if plant or animal 

populations that need protection are found during ongoing surveys or are found 
incidental to operations or other activity in the area. 

	 The BLM would modify project boundaries at any time to buffer plant or animal 
species/populations that require protection (protocol specific to each species) that are 
found during ongoing surveys or are found incidental to operations or other activity in 
the area. 

8. Fire and Air Quality: 

a. To reduce the risk of fire and risks to air quality: 
If there is an accumulation of slash at the landing and there is a need to burn piles, the 
BLM would require the following design features. 
 The BLM would conduct all burning operations in compliance with the Oregon 

Smoke Management Plan to maintain air quality and visibility in a manner consistent 
with the Clean Air Act.   

	 The BLM would require the operator to construct slash and debris piles for burning 
according to the following requirements to achieve clean burning, to protect retained 
trees and to prevent burning anything outside of the piles:  
 construct piles with compact fuel arrangement to promote efficient burning;  
 place landing piles on soil already compacted by landing operations;  
 place piles to avoid heat damage to crowns and boles of retained trees; and  
 cover piles with plastic sheeting to keep fuels dry so they would burn efficiently 

during the wet season. 
	 The BLM would prepare a Burn Plan after piles are created by the operator that 

would define specific parameters for burning operations.  These parameters include 
acceptable ranges for weather conditions (temperature, relative humidity, wind 
direction and wind speed ranges), forecasted weather conditions, fuel moisture in the 
pile, and fuel moisture in adjacent fuels.  
 The Burn Plan would also specify personnel needs, equipment needs, and escape 

fire prevention plans in order to conduct safe, efficient and effective burning 
operations. 

 The BLM would require the operator to meet or exceed ODF fire prevention and 
fire suppression equipment standards. 
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9.	 Cultural Resources:  The BLM would restrict or suspend ground disturbing activities 
immediately if prehistoric cultural resources are encountered during project 
implementation.  The BLM would conduct a professional evaluation of the resource site 
and develop appropriate management practices to protect it. 

10. Seasonal Restrictions and Operational Periods: The Seasonal Restrictions and 

Operating Periods are summarized in Table 2.
 

Table 2: Summary of Seasonal Restrictions and Operational Periods 

Seasonal Restriction Reason 

Jan

F
eb

M
ar

A
pr

M
ay

Ju
n

Ju
l

A
u

g

S
ep

O
ct

N
ov 

D
ec 

Falling and yarding Bark slippage 

Hauling 
Water quality and 
sedimentation 

Skidding operations Soil compaction 

Road Renovation 
Soil damage/erosion 
control 

In-water work, roads1 Protect fish and 
aquatic habitat 

Key: Operations allowed 
Operations restricted, modified or allowed 
depending on conditions 

Operations restricted 

1 Includes live stream culvert work 

2.2.2 Fish Passage Restoration Project 

The BLM would replace or re-install two perched culverts in order to enhance fish passage on a 
tributary stream and in Delph Creek upstream from Road No. 4-5E-3 (Photos 1 and 2).  The 
culverts would be replaced or re-installed so that the culvert outlet is at the same elevation of the 
streambed at the downstream end of the culvert.  This will allow coastal cutthroat trout to move 
both upstream and downstream through the culverts.  Restoring fish passage would reestablish 
stream connections among cutthroat trout populations, thereby increasing the probability of 
population persistence in tributary populations (Fausch et al. 2006, Wofford et al. 2005).  

2.2.2.1 Design Features 

The BLM would require a seasonal restriction on culvert replacements. All work would take 
place within the in-water work period (July 15 –August 31).  See 2.2.1.2, section 10.  
Additionally, the culvert work would be consistent with all design features in the Aquatic 
Restoration Biological Opinion, dated June 27, 2008, covering BLM restoration projects in or 
adjacent to listed fish habitat. 
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Photo 1: Perched culvert where Delph Creek passes under Road No. 4-5E-3 

Photo 2:  Perched culvert where tributary stream from Unit B  passes under Road No. 
4-5E-3   
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2.3 No Action Alternative 

The Proposed Action would not be implemented.  Management activities and other uses (e.g. road 
use, harvest of special forest products on public land) would continue on BLM and non-federal 
lands within and adjacent to the project area according to plans for those areas.   
 DMS Project: Data collection and monitoring by PNW and/or OSU would likely continue in 

the project area for an indefinite period. 

 Fish Passage Project: The perched culverts would not be replaced.
 

This alternative also serves to set the environmental baseline for comparing effects to the Proposed 
Action. 

2.4 Alternatives Considered Yet Not Analyzed in Detail 

No other alternatives were considered because the nature of this proposal is to further implement 
an ongoing research project outlined in the DMS Study Plan.   
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3.0 Affected Environment and Environmental Effects 

DMS Project: This project was previously analyzed in the 1997 Delph Creek EA.  A review of the 
original EA and the proposed rethinning found few differences in impacts from the original 
analysis. The affected elements of the environment will be discussed by the following resources in 
EA sections 3.1 – 3.5: Vegetation and Forest Stand Characteristics, Soils and Site Productivity, 
Water and Hydrology, Fisheries and Aquatic Habitat, and Wildlife. The affected environment and 
environmental effects come directly from the IDT team specialist reports with some editing to 
provide continuity through the document. References sited in these sections can be found in the 
bibliography of the associated specialist reports. 

Fish Passage Project: The affected elements of the environment will be discussed by the 
following resources in EA sections 3.3 – 3.4: Water and Hydrology, and Fisheries and Aquatic 
Habitat. 

3.1 Vegetation and Forest Stand Characteristics  
Sources Incorporated by Reference: Delph Creek Density Management Project EA, 1997 (1997 EA); and the BLM 
Density Management and Riparian Buffer Study: Establishment Report and Study Plan, 2006 (DMS Study Plan), 
Density Management and Riparian Buffer Study in Western Oregon: Phase 1 Results, Launch of Phase 2), Botany 
Report. 

Affected Environment 

Stand History 

The stands in the project area all began after a series of timber sales between 1935 and 1938.  
These sales were all purchased by the same company, Squaw Mountain Timber Company.  The 
sales expired between 1940 and 1947. They removed mostly old-growth Douglas-fir, western 
redcedar and western hemlock; and there is evidence that slash burning occurred following this 
logging. There are stumps and old skid roads still evident from this early logging.  Regeneration 
was from natural seed fall, probably from surrounding uncut younger timber creating a very 
dense stand of Douglas-fir, western hemlock, and western redcedar.  Four wetland areas have 
been identified, with three dominated by red alder, and one which is primarily western redcedar. 
The average age of the overstory trees in the project area is now about 67 years.  Management of 
these stands began in 1974 when they were pre-commercially thinned to 222 trees per acre. 

Two diseases are present here, laminated root rot and hemlock dwarf mistletoe.  Hemlock dwarf 
mistletoe is locally heavy in the north half of Unit C. 

Units A, B, C, and D were commercially thinned previously in 2000 under the initial DMS 
thinning. The initial thinning DMS treatments were designed to test whether or not innovative 
commercial thinning prescriptions may be used to accelerate the development of late-
successional stand conditions in even-aged managed forests.  With three treatment regimes and 
an untreated control, these initial treatments have created a range of overstory stand conditions.  
Following the initial DMS thinning, some snag creation was done in the NWFP riparian reserves, 
and some yarding corridor trees were left to create new coarse woody debris. 
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Stand Structure 

Results of the Initial DMS thinning treatments 

The first round of DMS treatments is called “Phase One” in the DMS Study Plan (DMS Study 
Plan pp. 5-10). The following paragraphs and photographs show the results of these 
treatments.  All photos were taken at the Delph Creek DMS site on April 16th, 2009. 

Unit A – High Density Treatment: The High Density treatment (Unit A) represents a 
traditional commercial thinning.  It was thinned to 120 trees per acre (TPA), and has about 15% 
of its area in leave islands ranging from 0.25-1.0 acres in size.  This treatment produced some 
vertical stand development with this light thinning, and minimal horizontal development with 
the addition of the unthinned leave islands (Photo 3). 

Photo 3:  High density treatment - thinned to  120  
trees per  acre (Unit A). Similar to the 120 TPA 
prescription in Unit C.   

Photo 4:  Moderate density treatment - thinned to  
80 trees per acre (Unit B).   Similar to the 80 TPA 
prescription in Unit C. 

Unit B – Moderate Density Treatment: The Moderate Density treatment (Unit B) was thinned 
to 80 TPA. It also has about 15% of its area in leave islands ranging from 0.25-1.0 acres in 
size; and another 10% of the stand area consists of patch openings ranging from 0.25-1.0 acres 
in size. This treatment provides more vertical and horizontal diversity when compared to the 
High Density treatment, since it was thinned heavier and has the patch openings as an 
additional component (Photos 4, 6). 

Unit C – Variable Density Treatment: The Variable Density treatment (Unit C) produced the 
greatest amounts of both vertical and horizontal stand structure.  It was sub-divided into nine 
pieces, with three pieces thinned to each of three different densities - 120, 80, and 40 trees per 
acre (TPA) (Photos 3, 4, 5). 
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These nine pieces were located to maximize post-treatment stand heterogeneity.  Like the 
moderate treatment, this treatment has about 15% of its area in leave islands ranging from 0.25
1.0 acres in size; and another 10% of the stand area consists of patch openings ranging from 
0.25-1.0 acres in size. 

Unit D – Low Density Treatment: Unit D produced results similar to the 40 TPA pieces of unit 
C (Photo 5). 

Photo 5: Low Density Treatment: 2-acre piece of 40 
trees per acre  treatment in Unit C. Similar to the 40 
TPA prescription in Unit D 

Photo 6: conifer regeneration in one-acre patch 
opening in Unit B . Similar to 1 acre patch openings i
Unit C  

n 

Units A, B, and C: These stands were thinned from below, with all stems less than 7 inches 
dbh reserved. These previous treatments have enhanced the development of the various stand 
components of the project area.  In the overstory, tree diameter growth rates and crown sizes 
are greater in the treated areas, when compared to the untreated control area.  Crown rescission 
has largely ceased in the treated areas, so trees here have developed longer, fuller crowns than 
trees in the untreated areas. These statements are supported by on-site vegetation response 
measurement data. 

In the understory, treatment has stimulated the growth of its various vegetation components: 
herbs, shrubs and seedlings. Increased light levels into the understory accelerated the growth of 
some advanced regeneration, although seedlings and saplings which were truly suppressed did 
not, and would not have been expected to show a “released” growth effect (Photo 5). 
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Units B and C: The various patch openings exhibit a range of vegetative conditions, from 
extensive tall shrub development to dense patches of conifer regeneration (Photo 6).  The patch 
openings were planted with 200 conifer trees per acre, and their growth and per cent survival is 
highly varied, as was expected. 

Control unit: The 55-acre untreated control unit tests the null hypothesis, that we could have 
attained the same stand conditions as are developing in the thinned stands, by doing nothing.  In 
this area, the canopy has remained closed and little understory tree regeneration is present.  Red 
alders are common along the streams (Photo 7). 

Photo 7: Untreated control unit with ~200 trees per acre stocking 

Special Status / Special Attention and Survey and Manage Plant Species 

Botanical inventories of the area were completed in August, September and October 1996, to 
look for any species that require protection or special management. No Threatened & 
Endangered, Bureau Special Status, or Special Attention botanical species were found in the area 
proposed for treatment or close proximity during record searches or field surveys.    

Invasive/Non-native Species 

An invasive/non-native species risk assessment was completed in August and September 1996, 
to look for any invasive/non-native species that require special management. The project area 
was found to have a risk assessment rating of moderate. A moderate rating indicates the 
proposed project should proceed as planned with measures in place to control and/or prevent the 
establishment of invasive/non-native plant species in areas of ground disturbance (EA section 
2.2.1.2, # 6b). 
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Four Priority III invasive/non-native species, Canadian thistle (Cirsium arvense), scotch broom 
(Cytisus scoparius), Klamath weed (Hypericum perforatum), and Tansy ragwort (Senecio 
jacobaea), were identified in the proposed project area. These species were mainly found along 
roadsides and forest openings. A 2009 re-visit of the invasive/non-native species situation found 
no change beyond what was anticipated as a result of the initial treatment identified in the 1997 
Delph Creek Thin Density Management Project EA. 

Environmental Effects 

3.1.1 Proposed Action 

Stand Structure 

High Density (HD) Treatment Prescription (Unit A): The HD treatment is aimed at converting an 
even-aged, single-story stand structure to a more complex late-successional habitat by employing 
multiple, low-intensity thinnings. (DMS Study Plan p. 7) 

Moderate Density (MD) Treatment Prescription (Unit B): The site would not likely be fully 
occupied by overstory trees, and the treatment would result in lower volume growth (per acre) of 
the overstory. Thinning to levels below full site occupation provides a scientific baseline for 
conditions where lack of a closed canopy changes microclimatic conditions and a large amount 
of site resources are available for understory stand components, such as tree regeneration and 
other understory vegetation. This proposed treatment represents an attempt to accelerate the 
development of late-successional habitat in two thinning entries. Understory vegetation, which 
has developed rather slowly during the first 12 years, is expected to respond quickly to the 
increased resources after the second thinning, and the stands should start providing components 
of late-successional habitat fairly quickly. 

Variable Density Treatment Prescription (Unit C): This prescription is expected to create a very 
high level of structural diversity within a stand. It would be used to investigate the relative 
importance of various sub-treatments such as patch openings and leave islands, and provide a 
reference for evaluating spatial scale relationships found in the other treatments. This treatment 
is expected to maintain within-stand structural diversity while enhancing differences within this 
treatment over time (DMS Study Plan p. 7, 8). 

Low Density Treatment Prescription (Unit D):  As the heaviest thinning treatment of the three 
employed, this prescription would create the most favorable growing conditions for the 
remaining overstory trees as well as the various components of understory vegetation.  The 
understory vegetation response would be substantial, more than would occur with either of the 
other two thinning densities, but generally less than would occur in the patch openings.    

Patch openings: The patch openings will not be retreated in this phase of the project. Since the 
adjacent forest would be rethinned around these openings, we expect the additional light and 
nutrient availability to further accelerate the future growth of all vegetation in the patch 
openings. 
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Riparian Reserve LUA 

ACSOs 8 and 9:  Approximately 45 acres (22 %) of the proposed treatment area in the DMS 
project is within Riparian Reserve LUA boundaries. However, habitat conditions within the RR, 
outside the SPZ are essentially identical to habitat conditions within the uplands (outside of 
Riparian Management Area).  From the SPZ to the upper edge of the Riparian Management 
Area, stand density would be reduced using the same prescription used on the upland forest.  
Effects to habitat for aquatic and riparian dependent species are described in the Wildlife Section 
of the EA (EA section 3.5). 

Damage to Residual Trees 

Skyline and ground-based yarding systems would result in bole and crown damage to a small 
percentage of the residual trees.  Damage may result in greater incidence of stem decays in the 
future, adding to late-successional structure and function.  Prescribed burning of slash piles along 
roads and on landings could result in damage to the crowns of a few adjacent residual trees.   
Restrictions to yarding during the sap-flow period in the spring would reduce damage.  
Implementing the proposed project design features would reduce the risk of damaging remaining 
trees (EA section 2.2.1.2). 

Special Status / Special Attention and Survey and Manage Plant Species 

The proposed project would have no effect on any Threatened or Endangered Species (see 
Affected Environment), nor would it contribute to the need to list any Special Status/Special 
Attention Species known or expected to occur in the vicinity of the project area. Site 
management of any Federal or Oregon State Threatened and Endangered (T&E), Bureau Special 
Status (SS) or Bureau Special Attention botanical species found during the course of the project 
would be accomplished in accordance with current direction. 

Invasive/Non-native Species 

No adverse effects from invasive/non-native species would be anticipated.  Monitoring of the 
previous thinning has not identified increases in existing populations beyond what was 
anticipated. Design features (EA Section 2.2.1.2) would reduce the risk of any spread of new 
populations of invasive/non-native species as a result of the Proposed Action. Populations of 
invasive/non-native species could increase in vigor in the short term as more sunlight reaches the 
forest floor after treatment. 

3.1.2 No Action Alternative 

Stand Structure 

Without treatment, the project area would not continue on the path of accelerated development of 
late-successional stand structure. Stand development processes would be limited to natural 
disturbance agents such as disease, insects, wind, and fire.  Crowns would be expected to recede 
over the next 10 to 20 years, reducing the live crown ratio and slowing growth rates on the trees.  
Average tree size would continue to increase, but at a slower rate as competition for light, water, 
and soil nutrients increases.  
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This alternative does not meet the objective of providing treatments on which to base phase two 
of the Density Management and Riparian Buffer Studies.  The investment of time and money 
already spent by the BLM and its co-operators from OSU and PNW to develop the study site 
would be compromised, and the research and monitoring goals of the DMS project would not be 
realized. 

SEIS Special Attention Species and Special Status Species: 

With no human caused changes and excluding natural disturbances to the habitat that currently 
exists at the proposed project sites, no impact to any known or undiscovered T&E/SS/SA 
botanical species would be expected to occur. As the habitat in the proposed project area 
naturally changes over time, species composition within different botanical groups would 
increase or decrease during different stages of succession as suitable environmental conditions 
and substrates became available.   

Invasive / Non-native Plant Species (including Noxious Weeds)  

With no new human caused disturbances in the proposed project area, the established 
invasive/non-native species (Scotch broom (Cytisus scoparius), bull thistle (Cirsium vulgaris), 
St.John’s wort (Hypericum perforatum), and Tansy ragwort (Senecio jacobea), numbers should 
remain at current levels for a few years. Because these species are dependent on high light levels, 
the population size of these species would decline as native vegetation encroaches and displaces 
the non-native species. These invasive/non-native species would likely maintain a small 
population presence along roads and in openings and may increase in population size in areas 
where natural disturbances result in both increased light and soil disturbance. 

3.2 Soil and Site Productivity 
Sources Incorporated by Reference: Delph Creek Soils Report, P. Hawe, 2009. (Soils Report) 

Affected Environment 

General description of soil characteristics:  

Soils on these units formed on rolling uplands and terraces from colluvium (material rolling 
downhill) and alluvium (water deposited) derived from andecite, basalt, and tuff.  Field 
reconnaissance of the units resulted in the identification of several soil series including; Cottrell 
silty clay loam, Kinney cobbly loam, Klickitat stony loam, Wilhoit gravelly loam, and Zygore 
gravelly loam. The following table summarizes locations and several characteristics of these 
soils. 

Table 3: Soil Characteristics 

Soil Series Depth (Inches) Slope (%) Surface Rock Content (%) 

Cottrell silty clay loam 40-60 8-15 0-15 

Kinney cobbly loam 40-60 3-20 15-30 

Klickitat stony loam 40-60 5-30 15-35 
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Soil Series Depth (Inches) Slope (%) Surface Rock Content (%) 

Wilhoit gravelly loam 40-60 5-30 15-30 

Zygore gravelly loam 40-60 30-60 20-40 

The Timber Production Capability Classification system (TPCC) is a method used to classify 
lands based on the physical and biological capabilities of the site to support and produce forest 
products on a sustained yield basis.  All units are mapped as having no soils limitations. 

Environmental Effects 

3.2.1  Proposed Action 

Timber Harvest 

The proposed action would leave the majority of the surface vegetation, root systems, and litter 

intact. Slash from thinned trees would also remain on site. Expected amounts of surface soil 

displacement, surface erosion, and dry ravel resulting from thinning would be minimal. The area 

of soil compacted from harvest would be less than 10% of the treatment area, within the District
 
management direction (RMP p. C-1-2).  The majority of this includes some already compacted 

landings and skid roads from the previous harvest and historic logging. Where practical, portions 

of previous skid roads would be used for this harvest. 


While repeatedly turning equipment around causes heavy compaction and soil displacement, 

landings would utilize a portion of existing haul or harvest roads. The existing roads lie on 

compacted soil and have minimal topsoil (organic material).  

Ground mostly adjacent to roads would be used to sort and deck logs until transport; soil 

compaction in these places (out of the road prism) would not inhibit natural revegetation or 

biochemical soil processes more than approximately one to five years.  


In the small portions of the project area steeper than 50 percent slope (less than 15 acres total in 

unit B), soil rutting hazard is moderate where topsoil is removed. Soil displacement can be 

mitigated by careful maintenance of roads, and careful construction of skid trails, yarding 

corridors, and landings to control erosion (including water bars, slash placement, and seeding). 

Soil displacement is also dependent on equipment capabilities and operation.  On the acres that 

would be skyline yarded, compaction would not inhibit natural revegetation or biochemical soil 

processes for more than approximately one to five years. 


Roads 

Road maintenance (e.g. brushing, grading, etc.) and renovation (e.g. upgrading, replacing, or 
adding cross drains or culverts) necessary to use existing roads would keep currently non-
forested land as non-forested land. Such maintenance work provides better drainage and results 
in less road surface erosion. Vegetation generally reestablishes within one or two seasons and 
erosion rates return to low levels (at or near geologic rates) thereafter. Road work would occur 
during dry season to minimize soil impacts. 
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Pile Burning 

On the sites where piles are burned, surface organic material would be removed. Pile burning 
and rain impact on burned spots can decrease infiltration capacity until natural re-vegetation 
occurs. Since burning would occur during wet soil conditions on surfaces that are already 
impacted (e.g., landings) heat damage to the upper soil layer (A-horizon) would be limited and 
only occur in scattered localized sites.  

3.2.2 Cumulative Effects: 

No cumulative effects to soil resources would result from thinning or connected actions in the 
project area. Effects would be contained within the project areas, and there would be no other 
uses affecting this resource. 

3.2.3 No Action Alternative 

Current soil compaction within the project area, associated with past logging, would continue to 
recover at the current rate. No new soil compaction or displacement would take place within the 
project area. Erosion would proceed at or near a geologic rate.  Maintained rocked roads would 
continue to be part of the transportation system and be maintained according to the Salem 
District transportation management plan, and would remain as non-forest land providing access 
for management actions and research activities. 

3.3 Water and Hydrology 
Sources Incorporated by Reference: Delph Creek Hydrology report, P. Hawe, 2009 (Hydrology Report). 

Affected Environment  

General Description of Watershed/Riparian Resources  

Delph Creek sub-watershed covers 7,754 acres and is located in the Eagle Creek Watershed (5th 
field). Runoff from units A, B, the south half of unit C, and all but the north corner of unit D 
flows into Delph Creek or a tributary of Delph Creek.  The north half of unit C, and the north 
corner of unit D flows into tributaries of Eagle Creek. 

ACSO 3 – Stream Channels: Field surveys were conducted by the area hydrologist on Delph 
Creek and the small tributaries in the area of the proposed units.  Based on criteria provided in 
the BLM publication Riparian Area Management. A User Guide to Assessing Proper Functional 
Condition and the Supporting Science for Lotic Areas (U.S.D.I., 1998)9 and comparing 
conditions here to similar channels in Western Cascades, the Delph Creek channel reaches 
observed in the project area on BLM are currently in proper functioning condition (PFC) for the 
following reasons. There is adequate vegetation, landform, or large woody debris present to:  
 dissipate stream energy, filter sediment,  

 aid ground-water recharge, and 

 aid floodplain development, stabilize stream banks and maintain channel characteristics.  


9 Referenced in the Hydrology Report Bibliography 
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A determination of “proper functioning condition” means that the channel elements and physical 
processes are in working order relative to an area’s capability and potential.  It does not mean 
that the channel is functioning at full biological potential or that nothing could be improved by 
human intervention (e.g. placing additional wood structure, repairing infrastructure, thinning 
adjacent forest).  

The 1995 Eagle Creek Watershed Analysis (USFS, BLM) identified the Delph Creek sub-basin 
as having the highest percentage of riparian vegetation in early seral stages in the watershed.  
Fifty percent of the Delph Creek sub-basin was also found to have inadequate stream shade. 
Most of the project area is within the Delph Creek 6th field watershed. A small portion of Unit C 
is within Middle Mainstem 6th field watershed sub-basin. At least 60 percent of the Middle 
Mainstem sub-basin was found to have adequate riparian canopy closure overall.  

Based on field surveys, together with review of aerial photographs and satellite data of forest 
cover, the area hydrologist concluded that effective shade is near to full potential along the 
perennial streams on public lands in the project area with effective shade in the range of 80-95% 
along stream reaches viewed in the field. It is precisely because of the high stand density, and 
hence high effective shade in this area, that some riparian forest stands are proposed for thinning.   

ACSO 4 – Water Quality: These data support the conclusion that the existing riparian vegetation 
in the project area is adequate to maintain perennial streams in the temperature range required by 
the ODEQ under the Clean Water Act because the shade produced does not allow sufficient light 
to penetrate to the water surface and increase summer stream temperatures above standards.   
The Oregon Department of Environmental Quality published in 2006 a Total Maximum Daily 
Load Assessment (TMDL) for the Willamette Basin including the Clackamas River and its 
tributaries such as Delph Creek (see http://www.deq.state.or.us/wq/tmdls/willamette.htm#w). In 
essence, the TMDL requires all land owners to recover or maintain full potential shade adjacent 
to perennial streams on their land.  

As one of the designated management agencies, BLM was required to submit for approval a 
Water Quality Restoration Plan (WQRP) that describes agency plans for monitoring and 
recovery of water quality on public lands managed by the BLM in the Clackamas sub-basin.  
Salem BLM published the Clackamas WQRP10 in April of 2008 and identified a number of 
riparian and in-stream restoration projects in the subbasin.  These projects include road 
decommissioning, riparian planting, riparian thinning, conifer release, hardwood conversion and 
large wood placement.  Collectively these projects contribute to improved water quality for 
beneficial uses in the watershed. The Delph Creek Density Management study site was identified 
as one of the “active” restoration projects on BLM lands in the Clackamas watershed.   

ACSO 6 – Stream Flows: Approximately 16 percent of the Delph Creek sub-watershed is in the 
transient snow zone. Transient snow zones (TSZ) are areas where snow normally accumulates 
and melts several times a winter, often melting rapidly.  Openings in the forest canopy in these 
areas may increase the amount of snow accumulating on the ground, and provide more runoff 
when rain on snow occurs. The cumulative effect of increases in runoff can be large, causing 
flooding, stream channel and bank damage.  

10 Willamette Basin Water Quality Restoration Plan. Bureau of Land Management; Salem District & Eugene District. April 
16, 2008. Document Control Number: BLM/OR/WA/AE-08/045+1792 
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Environmental Effects 

3.3.1 Proposed Action 

The effects of the proposed action would be similar to those described in the previous Delph 
Creek Density Management Study EA and are incorporated by reference. In general, there 
would be no direct alteration of the physical features of the project area stream channels or 
wetlands under this proposal. Stream banks, wetlands and channel beds are protected from direct 
physical alteration or disturbance by harvesting equipment. With the exception of the proposed 
culvert repairs and one reconstructed stream crossing (discussed below), all disturbances are kept 
a minimum of 35 feet from all wetlands and perennial stream channels. 

In addition, the proposed action is unlikely to affect stream flow in a measurable manner and 
therefore any indirect effects to stream channels as a result of increases in peak flows is unlikely 
(see discussion below). Thus, the proposed action would be unlikely to result in any measurable 
effects, such as increases in bank erosion, channel incision, loss of floodplain connectivity or 
alteration of local wetland hydrology that could result from augmented peak flows or altered 
watershed hydrology. 

Over the long term, the incremental improvement of forest stand characteristics (larger conifer 
trees with longer, deeper crowns, increased species diversity, and wood recruitment) in the 
riparian zone would support the cumulative improvement in these conditions that is anticipated 
throughout these watersheds in response to the forest plan.  This would add cumulatively to the 
improvement in the condition of stream channels and wetlands in the watershed. 

Watershed Hydrology: Direct and Indirect Effects (ACSO 6) 

Ground Water and Base Flow: It is unlikely the proposal would result in any detectable change 
to local ground water or base flow. The proposal would remove less than half the existing forest 
cover and the root systems of the conifers retained would quickly exploit any additional soil 
moisture availability.   

Peak flow effects from harvest: Since portions of the project area are in a zone subject to 
transient snow accumulations in the winter, it can be assumed that the reduction in stand density 
may result in some small increase in snow accumulation and melting during rain-on-snow (ROS) 
events. However, due to the small area considered in this action, this effect is not likely to result 
in detectable changes to peak flows in these watersheds. 

Peak flow effects from roads: The roads that would be utilized under this proposal already exist. 
This proposal would not alter these roads in a way that would likely reduce or increase any 
existing effect to peak flows attributable to the current road network, and thus, it would maintain 
the current condition and trends relative to hydrology and stream flow.  Improvement and repair 
of road surfaces would be implemented under the proposed action.  Some of these actions may 
reduce existing road effects on local and watershed hydrology. 

The proposed action is unlikely to affect the flow, quantity or quality of watershed groundwater.  
Since the action is unlikely to alter in a measurable manner patterns of surface flow and runoff, 
by extension it has little capacity to affect groundwater patterns which are intimately linked to 
the surface. 
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Compacted surfaces will be limited to less than 10% of the affected area and will mostly 
coincide with existing compacted surfaces.  These surfaces are located on topography with low 
to moderate slope so water that does not infiltrate here will either be evapotranspired or will 
infiltrate quickly into adjacent soils that are not compacted.   

Water quality: Direct and Indirect Effects (ACSO 4) 

Summer Stream Temperature Maximums in Perennial Streams 

During field review along the main channel of Delph Creek and its tributaries in the project 
area the area hydrologist estimated existing average effective shade to be > 90%.  This proposal 
would maintain effective shade in the SPZ (stream protection zone) at current levels and within 
the range required under the TMDL. 

To ensure that any harvesting adjacent to stream protection zones (SPZ) will not increase 
summer temperature maximums, the BLM has agreed to follow the Northwest Forest Plan 
Temperature TMDL Implementation Strategies (U.S. Forest Service and Bureau of Land 
Management. 2005): no shade producing vegetation within the “primary shade zone” 
(estimated to be no more than 60 feet from the active stream channel in all cases) of perennial 
streams would be cut or removed.  Some perennial tributaries of Delph Creek are proposed for 
thinning within the 60-foot primary shade zone.   

Theoretically, the reduction in shade could result in increased heat load to the treated segments 
of these streams; on hot summer days during low flow this could result in higher peak 
temperatures.  This effect, if it occurs, would be documented by stream temperature monitoring 
during the study. Temperature increases would likely be small (no more than a one or two 
degree increase in the peak temperature) and would not be detectable more than a few hundred 
meters downstream of the treated reach.  The effect would diminish as the remaining stand 
filled in canopy openings and would likely last less than five years.   

However, this theoretical effect is unlikely to actually occur because the increase in heat load 
would be minor and stream temperatures in this stream reach are well buffered by ground water 
inputs which, at elevations of 2,400 feet, tend to keep headwater stream temperatures well 
below the water quality threshold of 18 degrees centigrade . 

The BLM’s Oregon State Office (OSO) has consulted with ODEQ about the rethinning of 
several DMS projects. In its memo dated 9/8/06, the OSO states that “The Density 
Management Study affords an additional opportunity to evaluate assumptions and provisions of 
the Temperature TMDL Implementation Strategy......We understand that DEQ cannot 
“approve” or “authorize” the actions planned in the DMS, but that DEQ is interested in 
remaining involved and providing feedback regarding this monitoring and adaptive process.  
Thus, we would continue to invite DEQ’s participation and review of results from the 2006 and 
future field seasons, and would solicit DEQ input regarding changes to the monitoring design.   

In addition, the BLM would continue to work with DEQ to ensure that data produced by the 
study is used to further refine and improve methods for analyzing stream temperature and the 
impacts of forest treatment on parameters that affect stream temperature.”  The DMS Study 
Coordinator would follow up with both the OSO and ODEQ in this regard.   
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Where riparian thinning is proposed beyond the 60-foot SPZ, average canopy closure in the 
secondary shade zone (the area beyond the primary shade zone that contributes to effective 
shade) would be maintained above 50%.  Retaining 50% of the secondary shade zone canopy 
closure was determined by the Northwest Forest Plan Temperature TMDL Implementation 
Strategies to provide adequate shade for the prevention of any increase in stream temperature 
because it does not allow enough light to strike the water surface to increase the heat load.   

A recent article (Wilkerson et al, 2005) provides additional evidence in support of this 
conclusion: Wilkerson found no temperature effect on streams with a reduction in basal area to 
60% of current conditions in the primary shade zone. 

Therefore, for the above reasons, this proposal is unlikely to result in any detectable change in 
stream temperature, would maintain stream temperatures in their current range and would 
protect beneficial uses because there is minimal harvest in the primary shade zone and 50% of 
the shade in the secondary shade zone would be retained.   

Summer Stream Temperature Maximums in Intermittent Streams 

Most channels in the project area have an intermittent flow regime and do not flow on the 
surface during most summers.  Water temperature in these channels is influenced directly by 
soil temperature which is a function of elevation, aspect and soil type.   
A reduction in stand density in the riparian forest near these streams is unlikely to alter the 
temperature regime because these channels are not heated by exposure to direct solar radiation.  
Nevertheless, most primary shade zone vegetation would be retained along intermittent and 
ephemeral streams as well. 

Sediment and Turbidity: Road Renovation, use and maintenance (ACSO 4, 5) 

No new road construction is proposed. However the BLM proposed to reconstruct one stream 
crossing as part of the road renovation in the DMS project.  Effects to the stream channel from 
replacement of the stream crossing and culverts  (including the two culverts in the fish passage 
project) would be limited to the site of disturbance (i.e., not extend more than 100 feet 
downstream or upstream from the disturbance) and unlikely to result in any alterations to 
channels or floodplains downstream or elsewhere in the watershed.   

Indirect effects, such as increases in bank erosion, channel incision, loss of floodplain 
connectivity or alteration of local wetland hydrology, to stream channel or wetland morphology 
or function would be unlikely because of the stability and resiliency of channels in the project 
area. 

Maintenance and renovation of existing roads (i.e., added rock and blading of road surfaces), 
reconstruction of the stream crossings and replacement of the two culverts11 would occur 
during the driest period of the year, and in the “in-water work period,” to avoid increasing 
turbidity of local streams during periods of higher flow.  

11 The replacement of the two culverts is the proposed action of the Fish Passage Restoration project. 
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Nevertheless, there may be increased turbidity (i.e., a visible reduction in water clarity) relative 
to background or upstream water clarity during this activity and/or it may also increase slightly 
in the first winter following the project if storm events wash some of the fines off disturbed 
surfaces and deliver them to the stream.  

Based on research (Foltz and Yanosek, 2005) conducted at culvert replacement projects in 
forested watersheds, turbidity levels at the three sites of disturbance in would be unlikely to 
exceed the State of Oregon WQ standards (>10% increase relative to background levels) 
beyond the mixing zone downstream (about 100 meters) and would decrease as disturbed 
surfaces (and the channel bed) become “armored” (i.e., fines are removed).  A turbidity plume 
downstream from the disturbance may be visible during the actual project (such as the 
installation and removal of the temporary crossings) and would likely decrease by an order of 
magnitude within two hours after disturbance ceases.  In-stream disturbance at these sites 
would probably be completed during one work day at installation and another during removal 
and so any increase in turbidity would be unlikely to exceed eight hours.  

Any increased turbidity would be unlikely to be visible or detectable beyond 800 meters below 
the site of the disturbance (see Foltz and Yanosek, 2005), would not likely exceed the standards 
set by the State of Oregon and, therefore water quality standards would be maintained and 
beneficial uses protected. 

Sediment and Turbidity: Hauling (ACSO 4, 5) 

Timber hauling during periods when water is flowing on roads and into ditches could 
potentially increase stream turbidity and suspended sediment transport with indirect detrimental 
effects on the streams physical and biological attributes (Cederholm et al. 1980).  Since most of 
the harvest would be conducted with ground based equipment, hauling would be primarily in 
the summer.  In some cases, haul may extend into the wetter periods of the year (October – 
February). There will be no winter haul on that portion of Road 4-5E-3 north of where this road 
crosses Delph Creek. 

To ensure haul is not contributing to increased turbidity in local streams, the authorized officer 
will visually monitor the road network and turbidity levels at road/stream intersections during 
haul. If water clarity is visibly altered, samples will be collected to measure NTU levels.   

If turbidity approaches limits set by the Oregon DEQ, the authorized officer will require the 
BLM contractor to reduce fine sediment run-off into the stream. Methods include (but are not 
limited to): adding rock to the road and re-grading of the road surface to improve drainage, 
placement of bark bags or other material in the ditch to filter sediment out of the water, 
restricting haul until conditions improve.  Based on BLM’s previous field experience with haul 
on forest roads, these methods would effectively eliminate fine sediment delivery to streams 
during or after haul. Therefore, any increases in turbidity attributable to hauling would be 
unlikely to exceed the State of Oregon WQ standards (>10% increase relative to background 
levels) and would decrease as soon as hauling was discontinued and road surface drainage 
improved.    

Increased turbidity as a result of hauling is unlikely to be visible or detectable beyond 800 
meters below the site of the disturbance (see Foltz and Yanosek, 2005), would not exceed the 
State of Oregon’s WQ standards and would therefore protect beneficial uses. 
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Site Preparation 

No post treatment site preparation by broadcast burning is proposed.  Some hand piling and 
burning of slash is proposed. Pile burning would be unlikely to have any influence over water 
quality, stream channels or watershed hydrology because it would take place on level ground 
outside of riparian areas on surfaces that were previously compacted (i.e., roads and/or 
landings). 

3.3.2 Cumulative Effects   

Watershed Hydrology 

Since the proposal is not likely to result in detectable direct or indirect effects to stream flow the 
proposal would be unlikely to contribute to any potential cumulative effects to either annual 
flow, base flow, flow timing or peak flows in these watersheds.   
The proposal would result in no net increase in forest openings in Transient Snow Zone with 
crown closure <30% and therefore would not contribute cumulatively to peak flow augmentation 
that could be occurring in these watersheds as a result of forest harvest.  Proposed road use and 
renovation is unlikely to alter surface or subsurface hydrology or to contribute cumulatively to 
any change in the watershed base, peak or annual flow.     

Water Quality 

The actions described above (during the action and the first winter following) may contribute to 
increased turbidity levels directly below road/stream intersections.  These would be maintained 
below the limits required by the Oregon State DEQ.  Cumulatively the limited magnitude (not 
visible more than 800 meters downstream of the crossing) and duration (primarily in the first 
winter following road repairs) of this effect would be non-detectable on the scale of the seventh 
field watershed and would be unlikely to have any effect on any designated beneficial uses.   

3.3.3 No Action Alternative 

Under this alternative the existing water quality conditions, stream flows, and channel conditions 
at the project site would continue their current trends (see previous section,: Affected 
Environment).  
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3.4 Fisheries and Aquatic Habitat 
Sources Incorporated by Reference: Delph Creek Fisheries Specialist Report (Fisheries Report), Hydrology Report; 
Additional Sources Referenced:  Logging Systems Report 

Affected Environment 

Fish and Aquatic Habitat 

Coastal cutthroat trout (Oncorhynchus clarki clarki; Behnke 1992)12 are common on the project 
area. Delph Creek, and the lower portions of two unnamed second order tributaries located on 
the project area in the SW and SE ¼’s of Section 35 (T.3S, R.5E) support populations of coastal 
cutthroat trout (USDI 1997a). Cutthroat trout and sculpin (Cottus spp.) inhabit about 1000 feet 
of the tributary in the SW ¼ of the section, about 500 feet of the tributary located in the SE ¼ of 
section 35, and the length of Delph Creek in Section 35.  Other first and second order tributaries 
to Delph Creek in Section 35 do not support fish populations.  Generally, fish are absent from 
these smaller order streams due to low stream flows (BLM Fish Inventories 2009, 1997).   

Threatened and Endangered Species 

Lower Columbia River (LCR) winter run steelhead trout, LCR coho salmon, and LCR spring 
Chinook salmon are listed as ‘threatened’ under the Endangered Species Act of 1973 (ESA).   
Salmon and steelhead populations in the Lower Columbia River evolutionary significant unit 
(ESU) are substantially reproductively isolated from other populations and are an important 
component in the evolutionary legacy of those species (NOAA 2005). Delph Creek is a 
tributary to Eagle Creek in the Clackamas River subbasin of the Lower Columbia River ESU.   

Limited data are available on the distribution of listed fish in Delph Creek.  Coho salmon (O. 
kisutch) are thought to be distributed in Delph Creek up to the western boundary of Section 35 
(T.3S, R.5E; Streamnet 2006), 0 to 0.3 mile downstream of project units (Table 4).  This 
delineation of coho distribution in Delph Creek was based on the professional judgment of 
biologists with Oregon Department of Fish and Wildlife (ODFW) when anadromous fish 
distribution in western Oregon was initially demarcated about 10 years ago (J. Bowers, ODFW, 
personal communication, 2009; Streamnet 2006).  The upper distribution of winter run 
steelhead trout (O. mykiss) and Chinook salmon (O. tshawytscha) is listed by Streamnet (2006) 
as 1.1 miles upstream of the confluence of Delph Creek with Eagle Creek, which is 
approximately 6.5 miles downstream of the project site (Table 4).   

However, critical habitat for winter run steelhead trout was designated by NOAA (2005) on 
Delph Creek to extend upstream to the Porter Road crossing at stream mile 4.7 (in T.4S,R.5E, 
Sec.5, NENE; about 2.9 miles downstream of the project area).  This is approximately the same 
location as that delineated by BLM as the suspected upstream limit of coho salmon and 
steelhead trout distribution in Delph Creek (USDI 1997a,b).  In 2006, ODFW sampled juvenile 
steelhead trout, but no juvenile coho salmon at a randomly located sample site located at about 
stream mile 6.0 (E. Suring, ODFW, pers. communication, 2009), 1.3 miles upstream of the 
upper end of critical habitat for steelhead trout.   

12 Referenced in the Fisheries Report Bibliography 
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Both juvenile coho salmon and steelhead trout were present in 2006 at a random sample site 
near the Delph Creek confluence (at about stream mile 0). In 2002-2003, no adult coho or coho 
redds were observed during 12 spawning surveys conducted on 1.3 miles of lower Delph Creek 
(from stream mile 0.9 to mile 2.2) between October 2002 and January 2003 (M. Lewis, ODFW, 
personal communication). 

Listed fish distribution was likely impacted by the operation of a fish hatchery on lower Delph 
Creek at about stream mile 2 from at least 1938 to 1954 by the U.S. Fish and Wildlife Service 
(USDI 1997a, McIntosh et al. 1995).  A 4-foot-high diversion dam associated with the hatchery 
blocked salmon and steelhead access to Delph Creek upstream of that point, and during low 
stream flows all the stream flow was diverted to the hatchery (McIntosh et al. 1995). 

Aquatic Habitats 

Stream channels on the project area are stable (generally gravel dominated; BLM Fish 
Inventories 2009, USFS 1995) and well-shaded (>90% effective shading; Hydrology Specialist 
Report 2009), and streambanks are stable (>90% of banks vegetated with riparian and 
streamside vegetation; BLM Fish Inventories 2009).  Delph Creek in the project area flows 
through a flat valley (gradients of 1.5-2%) with wide floodplains (Rosgen C-channel type; 
Rosgen 1994). Delph Creek interacts with large volumes of ground water through the project 
area. The wetted stream channel averages about 10 feet wide during lows flows, and is 
bounded by 50-100 feet wide floodplain areas of saturated soils vegetated with wetland plants 
(skunk cabbage and sedges). 

Four headwater tributaries with small flows (0.3 to 2.5% of summer flows in Delph Creek of 
1.9 cfs) join Delph Creek within the project area (BLM land in Section 35, T.3S,R5E).  Flows 
in these headwater tributaries are essentially at the groundwater-surface interface (surface flows 
arising within the project area at springs or where channels intersect ground water at 
temperatures of 8-9 degrees C (Map 1, Fisheries Report p. 13). 

Fish habitat in much of lower Delph Creek is thought to be in poor condition, however, little 
habitat information is available because most the lower drainage is privately owned (USFS 
1995). Large woody debris (LW) levels are low in Delph Creek, with the exception of 
segments of Delph Creek located on federally-managed lands in upper portions of the 
watershed (USFS 1995).  Large wood levels in Delph Creek in the project area are at properly 
functioning levels (94 pieces/mile which are >24 in diameter and longer than the active channel 
width; USDI 1997b). Headwater tributaries were visually estimated to have similar levels of 
LW (BLM Fish Inventories 2009).  Percent fines (sands and smaller sized particles) were 
visually estimated to comprise 20% of the stream channel substrate in Section 35 (BLM Fish 
Inventories 2009). 

The culvert on the road crossing of Delph Creek in the project area in Section 35 is a barrier to 
upstream fish movement because of a 3 foot drop from the culvert outflow to the stream 
channel. The culvert on the 2nd order tributary in the SW ¼ of Section 35 is also a barrier to 
upstream fish movement because of 1.5 foot drop from culvert outflow to the stream channel. 
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Table 4: Distances to resident cutthroat trout and potential ESA listed fish habitata 

Unit 
Number 

Distance to  resident 
cutthroat trout 
habitatd 

Distance to ESA Listed Fish Species (miles) 

Steelhead trout habitatb 

(and designated critical 
habitat) 

Potential coho 
salmon habitat 

Potential 
Chinook 
salmon habitat 

A 
720’ to unnamed 

Delph Creek tributary 1.6 (2.9)c 0.3 6.5 

B 
20’ minimum on 

unnamed Delph Creek 
tributary 

1.3 (2.6) 0.0 6.1 

C 
285’ minimum on 

Delph Creek 
1.6 (2.9) 0.3 6.5 

a Upstream limits of anadromous fish distribution were obtained from Streamnet (2006) or Oregon Department
 
of Fish and Wildlife (ODFW) data, if ODFW data indicated fish were distributed further upstream than 

delineated by Streamnet.  Stream distances were measured using ArcGIS software.
 
b Steelhead habitat is known to be within 1.3 to 1.6 miles of project units because ODFW sampled juvenile
 
steelhead at this location of Delph Creek in 2006 (E. Suring, ODFW, personal communication, 2009).
 
c Distance to designated critical habitat is shown in parentheses. 

d Distances estimated in feet are from the perimeter of tree thinning areas to stream banks. 


Environmental Effects 

3.4.1  Proposed Action 

Units A, B, C and D (3S-5E-35) 

Stream Channels 

Proposed tree thinning would not impact channel conditions and fish habitat due to minimum 
no-disturbance buffers (Stream Protection Zones [SPZ’s] of 400 feet on Delph Creek, 50 feet 
on one 2nd order tributary, and about 20 feet on three 1st and 2nd order tributaries to Delph 
Creek; USDI 1997). In combination with the flat to gentle slopes of the project areas, these 
SPZ widths are adequate to intercept and infiltrate water carrying sediment preventing its 
delivery to streams and aquatic habitats (Olson and Rugger 2007, Rashin et al. 2006, 
CH2MHILL et al. 1999). The project site was previously thinned in 2000 using a range of 
buffer widths (Olson et al. 2002) including the same minimum SPZ widths as in this project, 
and no changes in aquatic habitat conditions were detected that were related to SPZ widths 
(Olson and Rugger 2007). 

Stream Shading and Temperature 

Delph Creek would have a 400-foot-wide buffer (SPZ) through the project area, except in Unit 
B immediately adjacent to a headwater tributary confluence 0.4 mile upstream of listed fish 
habitat (LFH).  The SPZ would narrow to about 60-150 feet on the south side of Delph Creek 
for about 250 feet of channel at this location (to apply the thinning treatment on 200 feet either 
side of the tributary stream).  The perennial 2nd order headwater stream in Unit B (0.4 mile 
upstream of LFH) would be protected by a minimum 50-foot-wide no-harvest buffer.   
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Thus, with no disturbance to the primary shade zone, and retaining >50% canopy closure in the 
secondary shade zone, no change in solar radiation input and stream temperature would occur 
in these two streams (Johnson 2004).   

Three headwater (1st and 2nd order) tributary streams in units B and C would have variable 
buffer widths ranging from about 20 feet to 400 feet wide.  One stream would be thinned on 
both sides of the channel, whereas two would be thinned on just one side, as the two streams 
form portions of the boundary of units B and C, and (Map 2).   

Canopy closure (and thus shading) of these three streams would be reduced slightly by the 
thinning and buffer treatments to an average of 90-96% in the first 75 feet (23 meters) either 
side of the channel within the project area. Canopy closure was estimated from the projected 
canopy cover after thinning using a linear regression equation relating canopy closure to 
canopy cover for 52 Douglas fir stands in western Oregon (Fiala et al. 2006). Wilkerson et al. 
(2006) examined small headwater tributary streams with clearcut treatments and partial 
thinning in 23 meters wide stream buffers that retained similar levels of canopy closure to that 
of this project (average 86-94%) and found headwater stream temperatures did not differ 
between pre and post-treatment.  Stream temperatures did not change because the increase in 
solar radiation associated with the thinning (canopy closure change) was relatively small, and 
because stream temperatures in the small headwater streams were thought to be well buffered 
by ground water inputs (Wilkerson et al. 2006).    

A small headwater stream (McFall Creek) on BLM’s Callahan Creek DMS area, that received a 
similar buffer width and thinning treatment to that proposed for the three Delph Creek 
tributaries also showed little temperature change from pre- to post-project (increase in average 
maximum temperature of 0.05 degrees C; BLM unpublished data).  Like the three Delph Creek 
headwater tributaries, flows in this stream were essentially at the groundwater-surface interface 
(surface flows arising in or immediately adjacent to the project area), indicating small changes 
in canopy closure associated with this project will result in little change to temperatures of the 
Delph Creek headwater tributaries.   

Other studies of clearcut and buffer treatments on streams with similar canopy closure changes 
showed small (1 to 2 degrees C) increases in stream temperature after tree harvest (Moore et al. 
2005, Jackson et al. 2001, Lynch et al. 1984, and Rishel et al. 1981).  Wilkerson et al. (2006) 
thought that these streams had less groundwater input than the streams they studied.  In mid-
July 2009, flows in Delph Creek headwater tributaries comprised 0.3 to 2.5% of the flow (1.9 
cubic feet/second [cfs]) in Delph Creek. 

Assuming the maximum temperature increase (2 degrees C) that would be expected from the 
stream buffer studies above, the Delph Creek headwater tributary with the largest flow would 
only contribute enough heat to potentially raise the temperature of Delph Creek by 0.05 degrees 
C (when just considering mixing of the tributary and mainstem flows).  However, heat 
exchange between surface flows and ground water in the Delph Creek floodplain would rapidly 
buffer this small heat contribution.   

Delph Creek, from where the headwater tributaries join the creek downstream to the lower 
project boundary, is bounded by 50-100-foot-wide areas of saturated soils (vegetated with 
skunk cabbage and sedges), compared to the 10-foot-wide wetted channel of Delph Creek.   
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Groundwater volumes associated with these saturated soil areas are adequate to buffer the 
potential small increases in heat associated with the three tributary inflows (i.e. tributary 
inflows are interacting with a much larger volume of water than just the surface flows of Delph 
Creek). Thus, coastal cutthroat trout habitat in Delph Creek would not be impacted by 
potential heat increases in headwater tributaries, even under a scenario assuming a temperature 
increase equal to the maximum change documented in studies of stream buffer treatments.  The 
tributary confluences are located 0.5 to 0.8 miles upstream of the potential upstream limit of 
listed fish habitat (LFH) at the lower end of the project boundary and the temperature of Delph 
Creek in listed fish habitat would also be unaffected.  Increase in temperature and heat input of 
headwater tributaries will likely be much smaller than this potential maximum value, due to 
groundwater interactions (Wilkerson et al. 2006).    

Large Wood (LW) (ACSO 8, 9) 

LW supplies on Delph Creek would not be impacted by the project because almost no thinning 
is being conducted within the RR (within 400 feet of Delph Creek).  Slopes are too gentle and 
stream flows to low for LW to be moved by 1st and 2nd order tributaries to Delph Creek.  Thus, 
thinning within 20 to 50 feet of these tributary channels will not impact LW levels in Delph 
Creek. 

Sediment and Roads (ACSO 8, 9) 

No new roads would be constructed. About 1.5 miles of road (~8000 feet) would be reopened 
and renovated. Renovated roads would not increase the size of the stream network (Wemple et 
al. 1996) and are located >200 feet from stream channels with the exception of a road crossing 
on a 1st order tributary. Road surfaces would be renovated to drain surface water to adjacent 
gentle slopes where it would infiltrate into the soil and groundwater.  Thus, sediment produced 
by the roads would not reach stream channels and would not impact aquatic habitats or fish 
populations. 

A culvert would be installed on the first order stream crossed by the renovated Road 3-5E-35 as 
part of the road renovation portion of the DMS project.  Sediment transport and turbidity would 
increase short term during the culvert installation in the tributary.  The increased turbidity is 
unlikely to be visible or measurable beyond the tributary confluence with Delph Creek as flows 
in this tributary are very small (comprising about 0.3% of Delph Creek summer flows).  
Because of the low flows, little turbidity would move to Delph Creek and would be 
undetectable once the tributary flow mixes with Delph Creek.  LFH would not be affected by 
turbidity from the culvert installation as the upper limit of distribution in Delph Creek is 0.6 
mile downstream of the culvert site.   

Sediment impacts from culvert installation would be local (<0.5 mile downstream of crossings; 
Foltz and Yanosek 2005), and would likely impact less than 100 meters of cutthroat trout 
habitat in Delph Creek.  Cutthroat trout may be temporarily displaced (and have to compete 
with greater numbers of fish for food) or their feeding disrupted (unable to see prey items) by 
short term increases in turbidity (Bjornn and Reiser 1991)13. No long-term adverse effects of 
the culvert installation on aquatic species or habitat are expected. 

13 Referenced in the Fisheries Report Bibliography 
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Fish Passage Project: The replacement of the culverts for Road 4-5E-3 on Delph Creek and a 
2nd order tributary to restore fish passage would likely result in small increases in turbidity for < 
0.5 mile downstream of the culverts (Foltz and Yanosek 2005) .  Cutthroat trout in Delph Creek 
may be temporarily displaced (and have to compete with greater numbers of fish for food) or 
their feeding disrupted (unable to see prey items) by short term increases in turbidity (Bjornn 
and Reiser 1991). The culverts are located about 0.45 mile upstream of the potential upstream 
limit of coho salmon habitat (Streamnet 2006), and thus a very short section of coho salmon 
habitat (several hundred feet of stream) may be affected by short term increases in turbidity.   

Aquatic Habitat 

Fish Passage Project:  Restoring fish passage would reestablish stream connections among 
cutthroat trout populations, therefore maintaining greater genetic and life history diversity, and 
population persistence in tributary populations (Fausch et al. 2006, Wofford et al. 2005) 14. No 
long-term adverse effects of the culvert replacements on aquatic habitat are expected.  

Threatened and Endangered Species 

Tree thinning would not impact listed fish habitat (LFH) because of distance to those habitats 
(>0.4 mile to LFH except in Delph Creek which would have 400-foot-wide SPZ’s), gentle 
slopes of project areas, and project design features, in particular stream protection zones and 
Riparian Reserve management, which would prevent increases in sediment input to stream 
channels (Olson and Rugger 2007, Rashin et al. 2006, CH2MHILL et al. 1999) 14. 

No disturbance to primary shade levels, and retaining >50% canopy closure in the secondary 
shade zone, would result in no change in stream temperatures of Delph Creek and the furthest 
downstream headwater tributary, which would have 50-400-foot-wide stream protection zones 
(SPZ). Three headwater (1st and 2nd order) tributary streams in units B and C would have 
variable buffer widths ranging from about 20 feet to 400 feet wide resulting in small changes in 
canopy closure (canopy closure estimated to be 90-96%) .  Temperature in Delph Creek in 
listed fish habitat located 0.5 to 0.8 mile downstream of these headwater tributaries would not 
be affected because changes in canopy closure, and thus heat loading from solar input to the 
tributaries would be small, and because tributary flows comprise a very small amount (0.3 to 
2.5%) of summer surface flows in Delph Creek. 

Ground water interactions in the tributaries and the Delph Creek floodplain would buffer any 
potential small heat load increases in the tributaries.  Delph Creek interacts with a large volume 
of ground water as the channel is bounded by 50 to100 feet wide floodplain areas of saturated 
soils vegetated with wetland plant communities.   

LW supplies in Delph Creek would not be impacted because of the width of stream protection 
zones. Thinning in headwater tributaries would not affect LW supplies in Delph Creek as 
stream gradients and flows are too small to deliver LW to Delph Creek.   

About 1.5 miles of road renovation would primarily involve blading the ripped surface of the 
road flat and to remove small-statured alder and other vegetation that has grown in on the road 
surface. Renovation would not increase the size of the stream network (Wemple et al. 1996).  
Additionally, renovated road surfaces would be designed to drain surface water to adjacent 
gentle slopes where it would infiltrate into the soil and groundwater.   
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Thus, little sediment will be produced by the renovated roads and will not reach stream 
channels and impact LFH. Culvert replacement on a small headwater tributary with very small 
flows would not deliver sediment/turbidity to LFH habitat located 0.6 mile downstream of the 
culvert site (Foltz and Yanosek 2005).   

Steelhead trout and Chinook salmon habitat in Delph Creek would not be impacted by log 
hauling, as the closest stream crossings are ≥1.3 miles upstream of steelhead trout and Chinook 
salmon habitat (ODFW unpublished data, 2009; Streamnet 2006).  Limiting log haul to the dry 
season on that portion of Road 4-5E-3 north of Delph Creek would prevent sediment impacts to 
potential coho salmon habitat located 0.45 mile downstream of the road crossing on Delph 
Creek. 

Fish Passage Project: The replacement of the two culverts on Road 4-5E-3 to restore fish 
passage has the potential to increase turbidity levels over the short term on about 0.05 mile of 
potential coho habitat. The culvert replacement would have no effect on steelhead trout and 
Chinook salmon as the culvert is ≥1.3 miles upstream of steelhead trout and Chinook salmon 
habitat (ODFW unpublished data, 2009; Streamnet 2006).   

3.4.2 Cumulative Effects 

The proposed action would have no direct impacts (other than that associated with one culvert 
installation and 2 culvert replacements) to channel morphology (channel shape and form) of 
streams on the project areas and hence no cumulative effects to channel morphology.  With no 
direct or cumulative impacts to channel morphology, instream fish habitat (e.g. pool habitat, 
instream cover, stream depth, etc.) would not be affected.   

Indirect impacts of the proposed action to fish habitat and fish populations would likely be 
limited to a potential short term increase in suspended sediment and turbidity in <0.5 mile of 
cutthroat trout habitat in Delph Creek located downstream of one culvert installation and 2 
culvert replacements.  Short-term increases in sediment delivery and turbidity could occur with 
the culvert work.   

Because the proposal is not likely to result in detectable direct or indirect effects to stream flow 
the proposal would be unlikely to contribute to any potential cumulative effects to flows that 
would impact fish populations (see Hydrology Section).  Proposed road use and renovation is 
unlikely to alter surface or subsurface hydrology or to contribute cumulatively to any change in 
the watershed base, peak or annual flow (see Hydrology Section).  Cumulatively, the limited 
magnitude and duration of sediment effects (see Hydrology Section) would be unlikely to affect 
spawning and rearing success of fish populations. 

3.4.3 No Action Alternative 

Fish Passage Project: Under the No Action alternative the two culverts on Road 4-5E-3 (one on 
Delph Creek and another on a small second order headwater tributary) would continue to block 
upstream movement of cutthroat trout.  Over the long-term, loss in stream connections among 
cutthroat trout populations results in loss of genetic and life history diversity, and lower 
population persistence (Fausch et al. 2006, Wofford et al. 2005). 
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DMS Project: Populations of aquatic species would undergo natural increases and declines 
related to changes in stream temperature, sediment delivery events, and peak winter flows.  
Stream temperatures increase when shade from riparian canopy is lost (Johnson 2004).  
Substantial increases in stream temperatures can increase the metabolic costs of trout (Li et al. 
2004), resulting in lower survival and recruitment, and consequently reduced population 
abundance (Hicks et al. 1991). During periods of accelerated sediment delivery (flooding), 
recruitment success would be lower because of fine sediment reducing intragravel oxygen levels 
resulting in higher embryo mortality, and reduced population abundance (Bjornn and Reiser 
1991). High winter flows likely reduces overwinter survival of cutthroat trout in western Oregon 
streams (House 1995).   

Under the No Action Alternative, canopy closure in primary and secondary shade zones along 
stream channels would remain similar to current levels, except for changes to tree canopy and 
consequently stream shade levels resulting from snow or ice break, wind storms, and wildfire.  
Stream temperatures would follow changes in stream shading (Johnson 2004).  Dense stands of 
riparian trees would self-thin over time, contributing LWD to stream channels, and windthrow 
from storms would also contribute LWD to streams.  Natural sediment inputs to streams would 
vary as sediment contributing events (flooding) occur within RR.   

Threatened and Endangered Species 

This alternative would have “no effect” on LCR steelhead trout and LCR Chinook salmon and 
LCR coho salmon.  The project area is located at the upstream limit of potential coho salmon 
distribution, and about 2 to 6 miles upstream of steelhead trout and Chinook habitat.   

3.5 Wildlife 
Sources Incorporated by Reference: Delph Creek Wildlife Report (Wildlife Report) 

Affected Environment 

General Description 

The project area has increased vertical and horizontal complexity due to the initial DMS thinning 
treatments, but is still without large remnant overstory trees and is generally deficient in standing 
dead material (snags) due to the management practices in place at the time of stand establishment 
(e.g. removing all merchantable snags and down logs when the area was clearcut in the 1930’s) 
(EA section 3.1). Researchers have recognized that stands without these stand structural features 
are not “equivalent” to similar-aged unmanaged stands, and the trajectory originally intended for 
many of these stands “would neither contribute to nor perpetuate old-forest characteristics on 
these landscapes” (Hunter 1993)14. 

There are four wetland areas that have been identified adjacent to the proposed thinning units, 
three dominated by red alder, and one which is primarily western redcedar.  Two diseases are 
present here, laminated root rot and hemlock dwarf mistletoe.  Hemlock dwarf mistletoe is 
locally heavy in the north half of Unit C. 

14  Referenced in the Wildlife Report Bibliography 
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Units A, B, C and D were commercially thinned previously in 2000 under the initial DMS 

thinning. The initial thinning DMS treatments were designed to test whether or not innovative 

commercial thinning prescriptions may be used to accelerate the development of late-

successional stand conditions in even-aged managed forests.  With three treatment regimes and 

an untreated control, these initial treatments have created a range of over story stand conditions. 


Following the initial DMS thinning, some snag creation was done in the NWFP riparian reserves, 

and some yarding corridor trees were left to create new coarse woody debris. 

Snag creation was done by toping, top girdling, and basal girdling. 


Variation in forest stand conditions within stands and at the landscape level have been identified 

as a key factor in providing habitat for a diversity of forest organisms (Hayes et.al. 1997; Muir 

et.al., 2002).  Certain structural and compositional aspects that have been found to be important 

contributors to habitat diversity and species richness include dead wood in the form of snags and 

down logs, remnant live trees, and vertical and horizontal variation in tree and understory 

canopies. Also, hardwood trees and shrubs in particular have been found to be important 

contributors to forest biodiversity, providing habitat substrate, food sources, foraging substrate, 

and nesting opportunities. These features are generally developing in the managed stands 

proposed for rethinning. They are also features that would make the stands habitable by a 

broader range of forest-associated animal species.  


Residual Old Growth Trees, Snags and Coarse Woody Debris (CWD), and Special 
Habitats (ACSO 8, 9) 

Table 5 summarizes the presence of residual old growth trees, special habitats, and the amount of 
CWD present in the units prior to rethinning.  The presence of CWD, residual old growth trees 
and special habitats is based on vegetation monitoring plot data, aerial photos, and field review 
by specialists. CWD must be at least 20” in diameter at the large end, 20 feet in length, and in 
decay classes 1 and 2, to satisfy management direction as described in the Salem Resource 
Management Plan (RMP, p. 21).  Material of this size that is in more advanced stages of decay is 
summarized as well, since this material is valuable habitat for such species as Oregon slender 
salamander, and will contribute to forest floor wildlife habitat conditions for some decades. 

Throughout the project areas, CWD in a less decayed condition (class 1 and 2) is primarily 
limited to smaller diameter material than would be considered adequate to meet RMP 
management direction.   

CWD in more advanced stages of decay (classes 3-5) are usually remnants of old-growth “cull” 
trees that were not removed after harvest, and are often in larger diameter classes.  These logs 
provide valuable habitat for a whole host of CWD-associated wildlife species (O’Niell et.al. 
2001), and they persist for many decades before passing through advanced decay classes to 
become unrecognizable as down logs.   

The less-decayed logs in smaller size classes are mostly the result of recent self-thinning in 
crowded overstocked stands. These small logs are much less useful to forest floor-associated 
animal species for cover because they have less volume, and persist for shorter time spans 
(usually less than two decades) than the larger material, and thus are less useful for wildlife. 
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There are no residual old-growth trees present in the proposed Delph Creek units.  There is one 
old-growth remnant adjacent to Unit B. CWD that would meet RMP management direction 
(240+ linear feet per acre of material in decay classes 1 or 2, at least 20” in diameter at the large 
end, and 20 feet in length) is currently very limited.  There is CWD from yarding corridor trees 
that were left after the initial thinning in 2000 to create new coarse woody debris, however 
across the project there is a deficit of CWD.  CWD in decay classes 3-5 is also lacking. 
However, large stumps with diameters of 40-70 inches are present that can help contribute 
habitat to species associated with CWD (Stevens, 1997). 

Table 5: Summary of special habitats, remnants, and coarse woody debris (CWD) present by 
project unit. 

Unit Location Seral Stage 
Remnant 

Old Growth 
Special 

Habitats* 
CWD*** 

Delph Creek Project Area 
A 3S-5E-35 Late Mid  Seral No No < 60/ 60 
B 3S-5E-35 Late Mid  Seral No No < 60/ 60 
C 3S-5E-35 Late Mid  Seral No No < 60/ 60 
D 3S-3E-35 Late Mid Seral No No < 60/ 60 

Seral Stage Age Classes (years) : Early Seral = 0-30; Early Mid Seral = 30-40; Mid Seral = 40 – 60; 

 Late Mid Seral = 60 -80; Early Mature Seral = 80 - 120; Mature = 120 - 200; Old Growth =200+ 

*  Special habitats within the units include: wet and dry meadows, talus, cliffs & rock outcrops. 

*** Linear ft/acre >19” diameter & >20’ long, hard (decay classes 1-2)/soft (decay classes 3-5) logs. 


Snags and Snag-Associated and Cavity Nesting Species 

Table 6 summarizes the number of snags necessary to meet management direction in the RMP 
(p. 21) for five cavity-excavating woodpecker species which are referred to in Neitro et al 
(1985). Table 7 summarizes the snags present prior to thinning.  A diameter of 15+ inches was 
used because most wildlife species that utilize snags are associated with snags greater than 14.2 
inches (Rose et.al., 2001). The presence of snags and standing dead material is based on 
vegetation monitoring plot data and field review by specialists.  Areas where low numbers of 
snags are present, the sampling may not have picked up any on the plots.  The use of 0+ in the 
table denotes when there are trace numbers of snags present that may not have shown up on the 
plots. 

The hairy woodpecker, red-breasted sapsucker and pileated woodpecker are species associated 
with conifer stands in the western Cascade Mountains, and are present in the Delph Creek 
Project Area. 

Northern Flicker and Downy woodpecker are not typically associated with closed-canopy 
conifer-dominated stands in the western Cascades, though both species are found in or around 
the project area.   

Snag habitat does not meet the 40 percent of maximum population densities requirement for the 
five woodpecker species throughout most of the project areas (RMP, p.21).  Most of the snags 
and CWD material that are present are small (less than 20” diameter) and/or highly decayed.  In 
general, stands throughout the project areas are in a condition in which there is a near-term 
(less than three decades) snag deficit (RMP, p. 21). 
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Table 6: Minimum number of snags necessary to support species of cavity nesting birds at 40 
percent of potential population levels (RMP p. 21, as per Neitro et al, 1985) 

Diameter class 
(inches dbh) 

Snag Decay Stage Total by diameter class 
(per 100 acres) Hard – Class 2-3 Soft – Class 4-5 

11+ 
Downy 
woodpecker (6) 

6 

15+ 
Red-breasted 
sapsucker     (18) 

Hairy 
woodpecker  (77) 

95 

17+ 
Northern 
Flicker   (19) 

19 

25+ 
Pileated  
woodpecker (2) 

2 

Total – all diameter and decay classes 122 

Table 7: Summary of snags currently available by project unit  

Snags at least 15’ tall/100 acres 

Section 
(all units) 

Hard snags 
15-25” 

Soft snags 
15-25” 

Hard snags 
25”+ 

Soft snags 
25”+ 

Total  
hard snags 

15”+ 

Total  
soft snags 

15”+ 
3S-5E-35 

Unit A 
0+ 0+ 0+ 0+ 0+ 0+ 

3S-5E-35 
Unit B 

400 0 0 400 400 400 

3S-5E-35 
Unit C 

400 400 0 400 400 800 

Unit D 0+ 0+ 0+ 0+ 0+ 0+ 

Unit A Data is from field reconnaissance, while Units B and C data are from Oregon State University Vegetation 
Monitoring Plot data. 

Federally Listed Species:  Northern Spotted Owls 

The proposed thinning units provide dispersal habitat in the Eagle Creek Watershed.  The closest 
known spotted owl site is located 3 to 3.5 miles to the east on U.S. Forest Service lands in Eagle 
Creek, which is outside of the 1.2 mile provincial home range of spotted owls in the Cascades 
Range. No suitable nesting, foraging and roosting habitat is proposed for thinning inside or 
outside the provincial home range of any known spotted owl sites.  None of the units are located 
in Critical Habitat and or unmapped Late Successional Reserves (LSRs) which are 100-acre core 
areas of known spotted owls as of January 1994. 

Special Status, Former Survey and Manage, and other Species of Concern 

Vegetation surveys indicate that most of the stands proposed for thinning are lacking in habitat 
elements that support diverse populations of wildlife species, especially CWD, snags, deciduous 
understory and ground cover vegetation, or deep accumulation of leaf litter.  Habitat, range data, 
and previous surveys for mollusks and amphibians conducted over 9000 acres on the Cascades 
Resource Area since 1991 indicate that no Bureau Sensitive mollusk species are likely to be 
present in the proposed thinning units (Wildlife Report Table 6, pp. 21-24). 
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Bureau Sensitive - Johnson’s Hairstreak 

Johnson’s hairstreak (Callophrys johnsoni) is a small butterfly which is found in older 
coniferous forests that contain mistletoes (Arceuthobium species), primarily of western 
hemlock and true firs.  It is a forest canopy species, which may account for the rarity of 
sightings.  Late-successional and old-growth forests are important to the survival of Johnson’s 
hairstreak. It has been called the only old-growth obligate butterfly (Pyle 2002).  

However, younger forests that contain hemlock dwarf mistletoe may have the potential to 
support populations of the Johnson’s hairstreak (Hoffman and Lauvray 2005).  There are no 
old-growth or late-successional stands in the proposed Delph Creek units, however, hemlock 
dwarf mistletoe is present in the Delph Creek area, particularly in Unit C.  Most of the 
Johnson’s hairstreak records in Oregon are from elevations over 2,000 feet.  BLM lands in the 
Delph Creek project area vary in elevation from about 1,900 to 2,300 feet.   

Bureau Sensitive – Oregon Slender Salamander 

Oregon slender salamander, a Bureau Sensitive Species, occurs in portions of the project areas 
where CWD of adequate size (RMP requirements >20 inches diameter at the large end, >20 
feet in length) occurs. Oregon slender salamander has been found throughout the Cascades 
Resource Area in stands across the full range of seral stages.  Its distribution on BLM lands 
within the Cascades Resource Area appears to be limited by dry conditions at low elevations 
along the Willamette Valley floor, and by cold conditions at higher elevations (Dowlan, 
unpublished 2006). 

Habitat is generally described as conifer stands dominated by Douglas-fir with large amounts 
of large rotten (decay class 3 to 5) Douglas-fir down logs.  Old logs, stumps and large woody 
material piles around stumps, and exfoliated tree bark on the ground are used for cover, feeding 
and breeding. 

Larger material that can hold moisture through summer drought is generally considered to be 
most important in maintaining moderate subsurface microclimate conditions.  Optimal habitat 
for these animals is generally described as late-successional forest conditions with cool, moist 
microclimates and large down wood.  

Former Survey and Manage – Red Tree Vole 

The red tree vole is an arboreal vole associated with conifer forests west of the Cascades 
summit, below about 3500 to 4500 feet in elevation. The project area is within the “Northern 
Mesic Zone” of the range identified for the species.  Based on the literature, old-growth habitat 
appears to provide optimum conditions for red tree vole populations. The tall, multi-layered 
canopies of old growth retain humidity and intercept fog, which functions as a climatic buffer 
and a source of free water (Biswell et. al. 2000).  Large branches provide stable support for 
nests, protection from storms, and travel routes (Gillesberg and Carey 1991).  The average 
stand age in Delph Creek is 67 years, which is not older forest.  Due to the younger stand ages 
and lack of legacy trees, these stands lack the structural components of red tree vole habitat.    
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Bats 

Four bat species of concern are suspected to occur in the Delph Creek Area (silver-haired bat, 
long-eared myotis, long-legged myotis, and Yuma myotis).  These species are associated with 
caves and mines, bridges, buildings, cliff habitat, or decadent live trees and large snags with 
sloughing bark.  Decadent live trees and large snags, particularly ones with bark attached that 
extend above the tree canopy, are used variously as solitary roosts, maternity roosts, and 
hibernacula by these species, and other bat species associated with Douglas-fir forests (Christy 
and West 1993, Weller and Zabel 2001, Waldien et.al. 2000).   

Although roost sites are poorly characterized in Pacific Northwest forests, existing information 
indicates that old-growth forests provide higher quality roost sites than younger forests and that 
many species prefer older forests (Thomas and West 1991, Perkins and Cross 1988).  Old-
growth and tall snags with sloughing bark are rare in the project areas (Tables 5 and 7), and 
these species are likely to be present in low numbers.  In addition, the fringed bat, a Bureau 
Sensitive species, could occur in the Delph Creek Area.  This species is more closely associated 
caves, cliffs, rocky outcrops, buildings and abandoned mines; habitat features not present in the 
project area. However, fringed bats have been known to use snags to a lesser extent, as 
described above. 

Migratory and Resident Bird Species 

About 125 bird species are known or suspected to breed in the Cascades Resource Area 
(Appendix A of Wildlife Report, p. 33, which is based on Altman and Hagar 2007, Altman 2008, 
Marshall et.al. 2003). Of these species, 79 have at least a low probability of breeding in the 
Delph Creek Project Area. There are 54 bird species that nest in the Cascades Resource Area 
that are priority bird species of conservation concern identified by bird conservation partners 
(Appendix B of the Wildlife Report, p. 40).  Of these species, 34 have at least a low probability 
of breeding in the Delph Creek project area. For a full list of partners and conservation plans 
that were used to derive the priority bird species list for the Cascades Resource Area see the end 
of Appendix A of the Wildlife Report, pp. 33.  The proposed thinning is located in the Western 
Oregon Cascades Physiographic region. 

The Partners in Flight (PIF) conservation plan which addresses the Western Oregon Cascades is 
the Conservation Strategy for Land birds in Coniferous Forest of Western Oregon and 
Washington (Altman 2008).  Focal species associated with various stand types and associated 
habitat attributes are shown in Appendix C of the Wildlife (Wildlife Report p. 43).  Bird species 
richness at the stand level has been correlated in some recent studies with habitat patchiness, 
densities of snags, and density by size-class of conifers (Hagar, McComb, and Emmingham 
1996, Hansen et al. 2003). Even-aged conifer stands provide habitat for a relatively high 
abundance of a few bird species, many of which feed on insects gleaned from conifer foliage.  

The most common species include chestnut-backed chickadee, Pacific-slope flycatcher, hermit 
warbler, golden-crowned kinglet, varied thrush, winter wren, red-breasted nuthatch, and 
Swainson’s thrush, however, these species are also common or more abundant in mature conifer 
stands as well (Hansen et.al., 1995). 
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The proposed rethinning areas are in late-mid-seral stands (See Table 5).  These forest conditions 
are structurally simple due to lack of time of development from initial entry into the stand and 
are low in land bird species richness.  Understory development is beginning to develop in 
response to the 2000 initial thinning. 

The thinning treatments have caused an increase in the amount of light reaching the forest floor, 
providing for an increasingly diverse community of shrub and ground cover plant species that are 
important in providing insect and plant food resources for bird species which rely on living 
deciduous trees, shrubs, and leaf litter (Hagar 2004).  Abundance of arthropod prey species has 
been correlated with understory and mid story vegetation, particularly tall shrubs and hardwoods.  
These habitat elements are beginning to develop in the stands proposed for rethinning. 

Big Game 

Big game species that are found in the project areas include Roosevelt elk (Cervus elaphus 
roosevelti) and black-tailed deer (Odocoileus hemionus). The project areas are in late- mid-seral 
stands which provide hiding and low quality thermal cover.  Early-seral communities and mid
seral stands are abundant on adjacent private lands surrounding the project areas.  The Salem 
District Record of Decision and Resource Management Plan (RMP) approved May 1995, 
identifies no critical winter or summer range in the project areas (RMP p.26). 

Environmental Effects 

3.5.1 Proposed Action 

Overall, short term (less than 5 years) canopy cover reduction and disturbance to the understories 
and ground vegetation would occur due to thinning. The long term (more than 5 years) effects 
would be to increase structural complexity and improve habitat quality for wildlife. 

Research that has occurred since the 1980's has determined that it is possible to develop desired 
structural and compositional diversity in young managed stands through specific actions (Bailey 
and Tappeiner 1997, Chan et.al. 2006). Thinning forest stands produces what has been described 
as “cascading ecological effects” (Hayes, Weikel and Huso, 2003) that result from reduced 
competition between overstory trees and increased availability of solar radiation to the forest 
floor. Growth, size, branch diameter, and crown ratio of the remaining trees is increased, and 
development of understory and ground cover vegetation is stimulated.   

These changes effectively increase structural complexity and alter habitat quality.  The increase 
in structural complexity would improve wildlife habitat by providing more opportunities for 
foraging; nesting/breeding activities; and resting, hiding and escape cover/habitat for a variety of 
species in the forest environment, including invertebrates, songbirds, and small mammal species. 
These changes are considered to be beneficial since there is an abundance of simplified structure 
habitats in the vicinity of the project area. 

The effects on wildlife habitat would be a short term (less than 5 years) disturbance to ground 
vegetation and reduction in canopy cover that would increase access to the stand by certain 
wildlife species, specifically larger mammals such as big game, coyotes, and avian predators.  
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In the long term (more than 5 years) ground vegetation would become re-established due to 
increased light to the forest floor and the breaks in the canopy would close. 

Riparian Reserves, Canopy Gaps and associated Wildlife Species (ACSOs 1, 2, 8, 9) 

The age classes proposed for rethinning provide opportunities for researchers to study multi-
layered overstory canopy development, tree diameter growth, and understory development 
through thinning and density management.  Desirable late-seral forest stand characteristics 
include larger trees for a large green tree component and recruitment of large standing dead and 
down CWD in future stands, multi-layered stands with well-developed understories, and multiple 
species that include hardwoods and other minor species (ACSO 8, 9).  

Rethinning to 27 and 37 trees per acre, respectively, would occur on over half of the area to be 
treated. These thinning levels would result in the development of more vertical understory 
layering and ground cover, adding more complexity to that created by the thinning and canopy 
gap creation from the initial thinning.  Species which are expected to benefit from canopy gaps 
and rethinning are ruffed grouse, black-throated gray warbler, orange-crowned warbler, 
Macgillivray’s warbler, Wilson’s warbler, warbling vireo, spotted towhee, song sparrow and big 
game species (ACSO 8, 9). 

At the landscape level, connectivity (ACSO 1, 2) for species such as the spotted owl is expected 
to improve as late-successional conditions develop.  Other species which would benefit from the 
development of older forests include many species of mollusks, amphibians, bats, the red tree 
vole, blue grouse, red-breasted sapsucker, pileated woodpecker, Cooper’s hawk, Pacific-slope 
flycatcher, Swainson’s thrush, black-throated gray warbler, and black-headed grosbeak, olive-
sided flycatcher, brown creeper, and hermit warbler. 

Snags and Coarse Woody Debris (CWD) 

Within thinning units, most existing snags in all sizes over 15 inches diameter would be retained.  
It is anticipated that 90+ percent of these snags would remain standing after treatment.  This 
would effectively reserve the best existing habitat features for primary excavators 
(woodpeckers), and secondary cavity users, such as songbirds, bats and small mammals.  The 
remaining 10 percent or less of these snags may need to be felled for safety, skid roads, skyline 
corridors, or would fall incidental to logging operations.   

More of the smaller diameter/taller snags (<12 inches diameter and >25 feet tall), would be 
felled for safety reasons, or fall incidental to thinning operations.  Any snag that falls for any 
reason as a result of thinning operations would remain on-site as CWD, providing important 
habitat for a different, but also, key group of dead-wood associated species, including the Oregon 
slender salamander, a Bureau Sensitive species.  All dead wood that is on-site when tree marking 
takes place would remain on-site, either in the form or standing snags or as down logs, after 
thinning. 

Most units throughout the project areas are expected to remain in a snag-deficient condition 
(RMP, p. 21) for one to three decades, until live trees become large enough (at least 20” 
diameter) to provide for recruitment of large snags and CWD which will meet RMP 
requirements.   
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As a result of thinning, growth of residual live trees would be accelerated, so that larger trees 
would be available sooner than without thinning to contribute additional large snags and CWD in 
the future stand. Thinning these stands would reduce the number of small diameter (less than 15 
inches DBH) snags over the next 20 years, because smaller suppressed and intermediate trees 
would be removed rather than be recruited as snags through suppression mortality. These snags 
are less important for wildlife species than the larger material over 15 inches (Rose et. al., 2001).     

The RMP guidelines for snags (40 percent maximum population densities) and CWD (240+ 
linear feet per acre of material in decay classes 1 or 2, at least 20” in diameter at the large end, 
and 20 feet in length), could be met in one to three decades.  Large diameter CWD in more 
advanced decay conditions would persist and contribute to forest floor wildlife habitat conditions 
for many decades before passing through decay class five to become unrecognizable as down 
logs. 

It is anticipated that less than ten percent of existing CWD would be directly impacted by 
logging. Less than ten percent of the thinning area would be directly impacted by skidding, 
which is the operation with the highest potential impact to existing CWD.  BLM oversight of 
skid trail locations would ensure that skid trails were located to avoid impact to high value CWD 
whenever feasible, reducing the anticipated impacts below the ten percent level that would be 
expected from locating skid trails without concern for CWD.  The same principles generally 
apply to snag retention. 

Federally Listed Species: Northern Spotted Owl 

Refer to Table 8 for a summary of the Delph Creek project and its effects on spotted owl habitat 
and definition of terms.  In the short term, dispersal habitat in the Eagle Creek Watershed would 
be altered as a result of thinning. Available scientific literature provides support for the finding 
that forest stands can be altered in a manner that is not necessarily expected to change the habitat 
function for spotted owls (Forsman et al. 1984, USFWS 2007c).   
Examples of silvicultural activities that may fall into this category are light to moderate thinning, 
salvage of recently downed overstory trees, individual tree removal, and prescribed burning.   

In the short-term disturbance associated with thinning operations may have temporary effects on 
the presence or movement of spotted owls.  However, thinning would maintain dispersal habitat, 
therefore maintaining the ability of the habitat to accommodate movement of birds after thinning 
is completed.  A seasonal restriction on spotted owls is not required by the Letter of Concurrence 
because there are no known spotted owl sites within disturbance or disruption distance of the 
proposed action (LOC, pp. 11-12, 13). Incidental take is not anticipated because spotted owl 
presence in the Delph Creek area is highly unlikely due to the lack of suitable spotted owl habitat 
in the vicinity. 

In the long term, thinning would accelerate the development of suitable habitat characteristics.  
As thinned stands mature, habitat conditions are expected to improve.  Canopy cover would 
increase and these stands would attain suitable habitat conditions within 10 to 30 years.   
These stands would develop foraging and nesting structure and residual trees will increase in size 
and be available for recruitment of snags, culls and CWD for prey species and nesting 
opportunities for spotted owls. 
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No suitable habitat would be downgraded or altered as a result of thinning.  No suitable habitat 
would be altered or downgraded within the provincial home range radius of any known spotted 
owl sites. None of the proposed units are located in LSR, LSMA or Critical Habitat for the 
Northern spotted owl. 

Units A15, B, and C which are currently dispersal habitat, would be maintained as dispersal 
habitat as a result of rethinning (Table 8).  “Maintain” habitat means light to moderate thinning 
in which forest stand characteristics are altered but the components of spotted owl habitat are 
maintained such that spotted owl life history requirements are supported.  As a result, the 
functionality of the habitat used by spotted owls remains intact post treatment.  For spotted owl 
dispersal-only habitat a canopy cover of >40 percent along with other habitat elements (e.g. 
including snags, down wood, tree-height class-diversity, and older hardwoods) will be 
maintained post treatment to adequately provide for spotted owl dispersal.  The average overall 
canopy cover after treatment would be approximately 45 percent.  Such treatments can have 
long-term benefits to spotted owls by encouraging late-successional characteristics to occur more 
rapidly (Biological Assessment (BA) p. 9, Letter of Concurrence (LOC) p. 15).   

Table 8: Spotted Owl Habitat Modification by Treatment type1, Land Use Allocation2, Pre/Post 
Treatment Habitat Type3, Habitat Modification Type4, and Effect Determination5 for the Delph Creek 
Project 

5th. Field 
Watershed 

Township 
Range-
Section# 

Proposed 
Treatment 1 

Acres Land Use 
Allocation 2 

Pre/Post 
Treatment 
Habitat 
Type 3 

Habitat 
Modification 4 Effect 5 

Eagle Creek 3S-5E-35 
Moderate 

thin 
204 

GFMA/ 
RR 

Dispersal Maintain NLAA 

TOTAL  204 

Notes and definitions for Table 8 (BA, pp. 3, 4-5; LOC, pp. 10-11) 
1 Treatment Type: Light to moderate thinning in dispersal or suitable habitat can be for forest health or to improve 

the structural characteristics of a stand or to provide commodity.  Such treatments may be described as commercial 
thinning, density management, selective cut, partial cut, or mortality (standing) salvage. 
Such thinning maintains a minimum of 40 percent average canopy cover. Light to moderate thinning can have long-
term benefits to spotted owls by encouraging late-successional characteristics to occur more rapidly. 

2 Land Use Allocations: GFMA=General Forest Management Area Matrix; RR=Riparian Reserve. 
3 Habitat Types:  No Suitable habitat is proposed for thinning. Dispersal habitat consists of conifer and mixed 

mature conifer-hardwood habitats with a canopy cover greater than or equal to 40 percent and conifer trees greater 
than or equal to 11 inches average diameter at breast height (DBH). Generally, spotted owls use dispersal habitat to 
move between blocks of suitable habitat, roost, forage and survive until they can establish a nest territory. Juvenile 
owls also use dispersal habitat to move from natal areas. Dispersal habitat lacks the optimal structural characteristics 
needed for nesting. 

4 Habitat Modifications: Maintain habitat means to alter forest stand characteristics but maintain the components of 
spotted owl habitat within the stand such that spotted owl life history requirements are supported (i.e. the 
functionality of the habitat used by spotted owls remains intact post treatment). 

  For spotted owl dispersal-only habitat a canopy cover of >40 percent along with other habitat elements (e.g. 
including snags, down wood, tree-height class-diversity, and older hardwoods) will be maintained post treatment to 
adequately provide for spotted owl dispersal. 

5 Effect: NE=No effect; NLAA=May affect, but not likely to adversely affect; LAA=May affect and likely to 
adversely affect. 

15 Unit D is within the boundary of unit A. 
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Special Status and Former Survey and Manage Species 

Bureau Sensitive - Johnson’s Hairstreak 

Peak conditions for the Johnson’s hairstreak are old-growth and late-successional second 
growth forests which contain hemlock dwarf mistletoe (Lasen et.al., 1995).  It is considered to 
be an old-growth obligate species (Pyle 2002).  No old-growth or late-successional habitat is 
proposed for thinning. Younger stands with hemlock dwarf mistletoe are thought to have the 
potential to support populations of Johnson’s hairstreak (Hoffman and Lauvray 2005).  There is 
hemlock dwarf mistletoe within the stands proposed for thinning, especially in Unit C.  This 
thinning proposal would adversely affect hemlock dwarf mistletoe but the impacts would be 
limited to individual trees in sub-optimal habitat mostly below 2000 feet.  Hemlock dwarf 
mistletoe, which is known to be very persistent and virtually impossible to eliminate without 
aggressive clearcutting (Hawksworth pp. 135-139), would persist after treatment. Thinning 
may affect Johnson’s hairstreak habitat by removing some of the western hemlock trees that 
contain hemlock dwarf mistletoe. However, this effect would be negligible due to the presence 
of habitat in adjacent trees and stands that would remain after treatment. 

Bureau Sensitive – Oregon Slender Salamander 

It is not expected that thinning these 67-year-old stands would result in significant effects to 
Oregon slender salamanders or their habitat.  Post-thinning treatment surveys in the Keel 
Mountain Density Management Study site, which received the same replicated treatments as 
were implemented at Delph Creek, indicate that Oregon slender salamanders are not 
significantly affected by thinning (Rundio and Olson 2007).  Oregon slender salamanders 
would be expected to persist at sites within stands where CWD of adequate size currently 
exists. The Class 4 and 5 CWD currently on-site within the Delph Creek project area prior to 
thinning would continue to provide refuge for terrestrial salamanders many years after 
treatment (Table 5). 

These results are consistent with survey results elsewhere in the Cascades Resource Area from 
second-growth stands that had developed from areas subjected to clearcut timber harvest in the 
1930’s and ‘40’s (Dowlan, unpublished 2006). Logging practices of that era resulted in heavy 
concentrations of large logs from defective or “cull” old-growth trees which were cut, but not 
removed from the site.  This large woody material tends to decay slowly, providing niche 
habitat in which Oregon slender salamanders can persist. 

In the short term, direct effects (disruption or mortality) to Oregon slender salamanders may 
occur during logging operations. Ground-based logging would result in the most impact due to 
higher ground disturbance, and skyline logging would have fewer impacts due to less ground 
disturbance. Design features would minimize disturbance to existing CWD (EA section 2.2.1.2, 
#6). Ground disturbance from tractor skidding trails and other ground-based logging 
equipment would be limited to ten percent of project unit areas.  Therefore, no more than ten 
percent of potential Oregon slender salamander habitat within any unit could be disturbed. 

Delph Creek DMS Environmental Assessment   EA # OR-S040-09-01 October 2009 p. 65 



 

     

  
 

 

 

 
 

 
 

 

 

 

 

 
 

 
 

  











Former Survey and Manage – Red Tree Vole 

No adverse effects to red tree vole are expected because: 
 It is considered to be a late-successional associate.  No late-successional habitat over 80 

years of age would be lost or altered. 
 The thinned stands would attain older forest conditions sooner as a result of the density 

management thinning project.  
 Undisturbed habitat in the same or similar age class with connectivity to the thinning units 

exists within the project area, elsewhere within the affected sections. 

Bats 

Old-growth forests provide higher quality roost sites than younger forests and many species 
prefer older forests (Thomas and West 1991, Perkins and Cross 1988).  No older forests are 
proposed for thinning. Bat species which use snags would be affected due to a loss of 10 
percent or less of the standing dead material within the thinning units.  Most existing snags in 
all sizes over 15 inches diameter would be retained.  It is anticipated that 90+ percent of these 
snags would remain standing after treatment.  The remaining 10 percent or less of these snags 
may need to be felled for safety, road renovation, skid roads, skyline corridors or would fall 
incidental to logging operations.   

Bat activity appears to be higher in thinned versus unthinned stands.  Structural changes in 
stands caused by thinning may benefit bats by creating habitat structure in young stands that 
bats are able to use more effectively (Humes, Hayes, Collopy  1999). The fringed bat is more 
closely associated with buildings, bridges, mines, cliff crevices and caves rather than snag 
habitat and would not be affected. None of these features are present in the Delph Creek 
Project Area. 

Migratory and Resident Birds 

Unintentional take of nests, eggs, nestlings and nesting failure would be highly likely if harvest 
operations occurring during active nesting periods.  However, the impacts would be short term, 
involving loss of nests and unintentional take during one nesting season, and would not reduce 
the persistence of any bird species in the watershed or populations at the regional scale.  In the 
western Oregon Cascades there is temporal variability of breeding bird species and individuals of 
the same species in forested habitats.   

For example some owls and woodpeckers begin breeding in February or March while some 
flycatchers do not finish breeding until August.  The majority of birds in the Pacific Northwest 
complete their breeding cycle within the April 15 to July 31 time period (Altman, Hagar 2007).   
Some individual birds may be displaced during harvest operations in the project area due to 
disturbance.  Adjacent untreated areas and areas where active operations are not occurring would 
provide refuge and nesting habitat, which would help minimize short term disturbance.  

The effects of thinning on priority bird species’ habitat with at least a low probability of nesting 
in the Delph Creek Project Area are shown in Table 14 (Wildlife Report p. 25).  Changes in 
habitat structure are expected to have immediate effects on bird communities in thinned stands.   
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Thinning densely-stocked conifer stands would be expected to immediately enhance habitat 
suitability for species which prefer a less dense conifer canopy, and reduce habitat suitability for 
species that prefer continuous conifer canopies.  Reducing the canopy cover and opening up 
stands is expected to have short term negative effects on the brown creeper, golden-crowned 
kinglet, hermit warbler, Pacific-slope flycatcher and varied thrush however, these species are 
also common or more abundant in mature conifer stands as well (Hansen et.al., 1995).  The 
thinning would have no effects, or may have positive long term effects, on this same set of 
species as understories develop and habitat quality improves.   

Overall bird species richness (a combination of species diversity and abundance) would be 
expected to gradually increase for up to 20 years as hardwood components of stand structure 
develop, plant species composition becomes more complex, and hardwood shrub layers, epiphyte 
cover, and snag density become more prominent within the stands.  The future development of 
hardwood/deciduous tree/bush components and canopy layers would favor species such as the 
band-tailed pigeon, ruffed grouse, red-breasted sapsucker, Wilson’s warbler, Hutton’s Vireo and 
black-throated gray warbler. 

Table 9: Effects of thinning on migratory bird species of conservation concern and/or focal 
species with a low, moderate or high likelihood of breeding in the Delph Creek Project Area 
(Altman and Hagar, 2007, Altman 2008-Appendix A) 

Species’ 
Common Name 

Short-term 
0 – 5 Years Response1 

Mid-Term to  Long-term 
6+ Years Response 

Band-tailed Pigeon 
Negative due to opening the 
canopy 

Positive with increase in deciduous component 
and as canopy closes 

Black-throated Gray 
Warbler 

No effect due to lack of 
hardwood component 

Positive due to increase in hardwood component 
especially in Riparian Reserves (RR) 

Blue Grouse 
Positive due to understory 
development 

Positive due to understory development 
especially in RR 

Brown Creeper 
Negative due to opening the 
canopy  

No effect as canopy closes, positive due to large 
tree development in RR 

Cassin’s Vireo 
No effect due to lack of 
deciduous component 

Positive due to increase in deciduous component 

Chestnut-backed 
Chickadee 

Similar abundance in 
thinned/unthinned, slight 
negative due to loss of <10% 
snags in smaller sizes 

Similar abundance in thinned/unthinned No effect 

Chipping Sparrow 
No effect due to lack of 
habitat in these closed stands 

Slight positive effect due to opening up stands 

Common Nighthawk Open habitats no effect Open habitats no effect 
Cooper’s Hawk No effect Positive by encouraging late successional in RR 

Golden-crowned Kinglet 
Negative due to opening the 
canopy 

No effect as canopy closes 

Hammond’s Flycatcher 
Positive due to opening up 
stand 

No effect as canopy closes 

Hermit Warbler 
Negative due to opening the 
canopy 

No effect as canopy closes, positive effect in RR 
by encouraging late successional conditions  

Hutton’s Vireo 
No effect due to lack of 
hardwood component 

Positive due to increase in hardwood component 
and understory development 

MacGillivray’s Warbler 
Brushy open habitats No 
effect 

Brushy open habitats No effect 

Delph Creek DMS Environmental Assessment   EA # OR-S040-09-01 October 2009 p. 67 



 

     

 
 

  
  

   
     

 
 

  

 

 
 

 
 

 

 
 

 
 

 

 
 

  
 

 

  

  
  

 
 

 
   

 
 

 

 
 

  

 
 

 
 

 
 

  
     

  
 

  

 

 
  

 
 

 
 

 

 
 

 
 

  
  

  

 
  

  
 

  

Species’ 
Common Name 

Short-term 
0 – 5 Years Response1 

Mid-Term to  Long-term 
6+ Years Response 

Mountain Quail Open habitats no effect Open habitats no effect 
Mourning Dove Open habitats no effect Open habitats no effect 

Northern Flicker 
Open habitats no effect; slight 
negative due to <10% loss of 
snags  

Open habitats no effect 

Northern Goshawk No effect Positive by encouraging late successional in RR 

Northern Pygmy-Owl 
Negative due to opening the 
canopy, and <10% loss of 
snags 

No effect as canopy closes 

Northern Saw-whet Owl 
Negative due to opening the 
canopy, and <10% loss of 
snags 

No effect as canopy closes 

Northern Spotted Owl 

May Affect, but not likely to 
adversely affect due to 
modification of dispersal 
habitat 

No effect as canopy closes, positive effect in RR 
by encouraging late successional conditions  

Olive-sided Flycatcher 
No effect due to lack of two 
story habitat 

Positive due to encouraging late successional 
conditions  

Orange-crowned 
Warbler 

Brushy open habitats No 
effect 

Brushy open habitats No effect 

Pacific-slope Flycatcher 
Negative due to opening the 
canopy 

No effect as canopy closes, positive with 
deciduous development in RR 

Pileated Woodpecker 
No effect due to retention of 
old-growth remnants and 
large snags 

Positive due to encouraging late successional 
conditions in RR  

Purple Finch 
Open to semi open mixed 
forest edges No effect 

Open to semi open mixed forest edges No effect 

Purple Martin Open habitats No effect Open habitats No effect 

Red-breasted Sapsucker 
slight negative due to 10% 
loss of snags in smaller sizes 

Positive due to encouraging late successional 
conditions and hardwood component, especially 
in RR  

Red Crossbill 
Negative due to opening the 
canopy 

No effect as canopy closes 

Ruffed Grouse 
Positive due to understory 
development 

Positive due to understory development, 
especially in RR 

Rufous Hummingbird Open habitats no effect Open habitats no effect 

Spotted Towhee 
Edge and brushy openings No 
effect 

Edge and brushy openings No effect 

Steller’s Jay No effect No effect 

Varied Thrush 
Negative due to opening 
canopy 

No effect as canopy closes 

Vaux’s Swift 
No effect due to retention of 
old-growth remnants and 
large snags 

Positive due to encouraging late successional 
conditions in RR  

Western bluebird 
Snags in/open habitats no 
effect 

Snags in/open habitats no effect 

Willow Flycather 
Brushy open habitats No 
effect 

Brushy open habitats No effect 

Wilson’s Warbler 
No effect due to lack of 
understory 

Positive due to understory development 
especially in RR 

Winter Wren 
Negative due to ground 
disturbance, opening canopy 

No effect as canopy closes 
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Big Game 

Big game species would be temporarily disturbed during the implementation of the proposed 
action. Logging equipment noise and human presence may cause animals to avoid or disperse 
from the project areas temporarily.  Thermal and hiding cover would be maintained after harvest.  
Thermal and hiding cover quality would decrease in the short-term as a result of thinning, 
renovating roads and road improvements (Cole, et al. 1997, Trombulak and Frissell 1999, USDA 
(PNW) 2006).  Vegetative forage such as saplings, shrubs, grasses and forbs would increase as a 
result of thinning. As a result of increased light, forage quantity would increase and attract early-
successional species such as elk and deer to the thinned areas. 

In the long term (5+ years), thermal and hiding cover quality would increase and vegetative 
forage such as saplings, shrubs, grasses and forbs would gradually decrease as a result of canopy 
cover decreasing the amount of light reaching the forest floor. 

3.5.2 Cumulative Effects 

Residual Old Growth Trees, Snags and CWD 

Regardless of the scale for assessing cumulative effects, design features would retain existing 
CWD and snags 15+ inches diameter.  It is expected that 90+ percent of these snags would 
remain standing after treatment.  Some snags, especially smaller diameter/taller snags (<12 
inches diameter and >25 feet tall), would be felled for safety reasons, or fall incidental to 
thinning operations. Any snag that falls for any reason as a result of thinning operations would 
remain on-site to become CWD, providing important habitat for a different, but also, key group 
of dead-wood associated species (Aubry 2000, Bowman et.al. 2000, Butts and McComb 2000), 
including the Oregon slender salamander, a Bureau Sensitive species.   

Beneficial cumulative effects to CWD, snag habitat and associated species may occur as a result 
of implementing the projects, since larger trees would be available sooner than without thinning 
to contribute additional large snags and CWD recruitment in future stands. 

Northern Spotted Owl  

The scale for cumulative effects for the northern spotted owl is the provincial home range of 
known spotted owl sites, which is 1.2 miles for the Cascades of Western Oregon (BA, p. 3; LOC, 
p. 11) and the location of the project in relationship to adjacent known spotted owl sites and Late 
Successional Reserves (LSRs). The scale was chosen because the Northwest Forest Plan 
(NWFP) goal for conservation and recovery for spotted owls is to maintain suitable owl habitat 
within LSRs and the provincial home range of known owl sites; and maintain dispersal habitat 
between LSRs and known owl sites. 

Cumulative effects to spotted owls and their habitat were analyzed thoroughly at multiple scales 
in the BA, including the current Environmental Baseline (BA pp.11-20), and Cumulative Habitat 
Effects Summary (BA pp. 38).  Unit Specific Data, including the environmental baseline and 
effects of proposed projects that are not likely to adversely affect spotted owls, are summarized 
by Administrative Units in the Willamette Province (BA pp. 43-105), including the Cascades 
Resource Area where the Delph Creek project area is located (BA pp. 51-59).   
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The LOC issued by the USFWS concurred with the analysis in the BA that the combined effects 
to spotted owl habitat and populations of all of the actions proposed in the Willamette Province 
(including the Delph Creek Project) would not be significant because they would not reduce the 
landscapes ability to function as dispersal habitat for spotted owls (LOC p. 29), and would not 
likely diminish the effectiveness of the conservation program established under the NWFP (See 
EA section 5.1.1.1). 

The proposed project would not contribute to cumulative effects to spotted owls because 
dispersal habitat within and between known owl sites would be maintained, and no suitable 
habitat would be removed or downgraded within known owl sites.  Overall habitat conditions 
within the provincial home range of the two historic spotted owl sites would not change as a 
result of thinning.  Silvicultural prescriptions that promote multi-aged and multi-storied stands 
may increase the quality of spotted owl habitat over time (LOC pp. 19). 

BLM Special Status Species and Former Survey and Manage 

The proposed action alternative would not contribute to cumulative effects to the Oregon slender 
salamander and other CWD- associated species.  Suitable habitat conditions would be 
maintained in the short term in the project areas, providing refugia for low-mobility amphibians 
and invertebrates. In the long term, larger trees would be available sooner than without thinning 
to contribute additional large CWD in future stands.  Implementation of the project would not 
eliminate connectivity between proposed units or adjacent untreated stands under BLM 
management.   

No adverse cumulative effects to red tree vole and Johnson’s hairstreak habitat are expected 
because: 
 Both are considered to be late-successional associates.  No late-successional habitat over 80 

years of age would be lost or altered. 
 The thinned stands would attain older forest conditions sooner as a result of the density 

management thinning project.  
 Undisturbed habitat in the same or similar age class with connectivity to the thinning units 

exists within the project area, elsewhere within the affected sections. 

Thinning would not be expected to contribute to the need to list any Bureau Sensitive species 
under the Endangered Species Act (BLM 6840) because habitat for the species that is known to 
occur in the project areas would be not be eliminated, habitat connectivity would not be changed, 
any habitat alteration would have only short-term negative effects, and long-term effects would 
be beneficial. 

Migratory and Resident Birds 

The proposed action would not reduce the persistence of any bird species in the watershed or 
populations at the regional scale.  Habitat changes resulting from the proposed action would not 
eliminate any forest cover type, change any habitat or patch size, and therefore would not 
contribute to fragmentation of bird habitat.  Thinning would not contribute to a fundamental 
change in the species composition of existing bird communities within the watershed.  Therefore, 
no adverse cumulative effects would occur to migratory birds. 
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Big Game 

No adverse cumulative effects to big game species populations are expected.  The proposed 
action would not fundamentally change or eliminate any forest cover type or change any habitat 
patch size.  Therefore, thermal and hiding cover present before treatment would be maintained 
after harvest. 

3.5.3 No Action Alternative 

Habitat, Residual Old Growth Trees, Snags and Coarse Woody Debris (CWD) 

It is expected that the development of older forest conditions that was initiated after the first 
thinning would continue on the current trajectory. Trees would grow more slowly than they 
would if further release from competition occurred, resulting in smaller trees available for future 
snags (as a result of natural suppression mortality or snag creation) within the same time frame.  
There would be recruitment of smaller snags (<15”DBH) due to suppression mortality of trees.  
The recruitment of smaller snags in the stand would later produce a supply of small diameter 
decay class 3, 4, and 5 CWD.  Additional decay class 1 and 2 logs (> 15” diameter) would not 
be added to the existing stock of older well-decayed large logs. Shrub layers would develop more 
slowly as the conifer canopy closes again in the next 10+ years. Structure in the control unit 
would continue to develop as described in the effects for the proposed action. 

Northern Spotted Owl  

There would be no change in spotted owl habitat and no effect to spotted owls.  Habitat 
conditions would remain as described in the Affected Environment, and would continue to 
develop over time.  In unthinned areas, it could take longer to develop suitable habitat conditions 
if left untreated. 

Migratory and Resident Birds 

There would be no immediate change in the trajectory of migratory and resident bird habitat that 
was set in motion by the original thinning. Older forest habitat conditions would continue to 
develop over time, though more slowly without the second thinning. Species richness of bird 
communities would probably continue to increase as effects of the first thinning continue to be 
realized, though fewer shrub and understory species are likely to be present if the canopy is 
allowed to close sooner. Legacy features in the future stand would likely be smaller and less 
persistent, especially those that provide habitat for cavity-nesting species. 

Big Game 

In the short term (less than 5 years), there would be no disturbance effects due to the proposed 
action. Thermal and hiding cover quality would remain the same as current conditions.  There 
would be an increase in vegetative forage due to increased light to the forest floor from the initial 
entry in 1999. In the long term (5+ years), thermal and hiding cover quality would gradually 
increase as understory matures. Forage quantity would continue to increase over time as light 
reaches the forest floor.  
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	 3.6	 Review of Elements of the Environment Based On Authorities and Management 
Direction 

Table 10: Elements of the Environment Review based on Authorities and Management Direction 

Element of the Environment 
/Authority 

This project is in compliance with this 
direction because: 

This project would 
have no effect on this 
element because: 

Air Quality (Clean Air Act as amended 
(42 USC 7401 et seq.) 

Burning of slash piles will be coordinated with 
the Oregon Department of Forestry and 
conducted in accordance with the Oregon State 
Smoke Management Plan.  This serves to 
coordinate all forest burning activities on a 
regional scale to prevent negative impacts to 
local and regional air sheds. 

Cultural Resources (National Historic 
Preservation Act, as amended (16 USC All of the proposed units have been surveyed for cultural resources.  No 
470) [40 CFR 1508.27(b)(3)], [40 CFR cultural resources were found. 
1508.27 (b)(8)] 
Ecologically critical areas [40 CFR 
1508.27 (b)(3)] 

There are no ecologically critical areas present within the project area. 

Energy Policy (Executive Order 
13212) 

The Proposed Action would have no effect on energy development, 
production, supply and/or distribution. There are no known energy 
resources located in the project area.  

Environmental Justice (E.O. 12898, 
"Environmental Justice" February 11, 
1994) 

This project would have no effect on low income populations. 

Fish Habitat, Essential (Magnuson-
Stevens Act Provision: Essential Fish 
Habitat (EFH): Final Rule (50 CFR 
Part 600; 67 FR 2376, January 17, 
2002) 

Thinning would have no effect on Essential Fish Habitat (EFH) located 
downstream of the project area because 400 feet wide stream protection 
zones on Delph Creek would prevent impacts to EFH, and because 
temperature and large wood levels in Delph Creek would not be 
affected by small changes in canopy closure on 3 small headwater 
tributaries, which are located 0.5 to 0.8 miles upstream of EFH. 
Replacement of culverts to restore fish passage would improve EFH 
over the long term. 

Farm Lands,  Prime [40 CFR 
1508.27(b)(3)] 

No prime farm lands are present on BLM land within the Cascades RA. 

Floodplains (E.O. 11988, as amended, 
Floodplain Management, 5/24/77) 

The proposed treatments would not change or affect floodplain 
functions. (ACSO 7) 

Hazardous or Solid Wastes (Resource 
Conservation and Recovery Act of 
1976 (43 USC 6901 et seq.), Actions to prevent hazardous spills would be incorporated into standard 
Comprehensive Environmental Repose contract stipulations for project operations. 
Compensation, and Liability Act of 
1980, as amended (43 USC 9615) 
Healthy Forests Restoration Act 
(Healthy Forests Restoration Act of 
2003 (P.L. 108-148) 

Project actions have been designed to protect 
and restore the forest stand.  Addressed in text 
(EA Section 3.1, 3.5) 

Migratory Birds (Migratory Bird Act 
of 1918, as amended (16 USC 703 et 
seq) 

Treatments would not result in habitat changes 
that would eliminate any forest cover type, 
change any habitat or patch size, or contribute 
to fragmentation of bird habitat. Beneficial 
and adverse effects are expected depending on 
the species (See Table 9). Addressed in text 
(EA Section 3.5). 
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Element of the Environment 
/Authority 

This project is in compliance with this 
direction because: 

This project would 
have no effect on this 
element because: 

Native American Religious Concerns 
(American Indian Religious Freedom 
Act of 1978 (42 USC 1996) 

No Native American religious concerns were identified during the 
scoping period. (EA section 5.2). 

Noxious weed or non-Invasive, Species 
(Federal Noxious Weed Control Act 
and Executive Order 13112) 

Actions to prevent or reduce the risk of 
population spread have been incorporated into 
the project design. Addressed in text  (EA 
Sections 2.2.1.2, 3.1) 

Park lands [40 CFR 1508.27(b)(3)] No parklands are present within the project area 
Public Health and Safety [40 CFR 
1508.27 (b)(2)] 

All operators are required to follow all safety regulations described 
through contract stipulations (EA section 2.2.1.2).  
Fish – No fish species with Bureau Status are present in or near the 
project area.  

Special Status Species (BLM Manual 
6840) 

Wildlife/ Plants: Treatments would not 
contribute to the need to list any Special Status 
Species because habitat would be maintained 
and treatment would not eliminate any forest 
cover type, change any habitat or patch size, or 
contribute to fragmentation habitat types 
would not change as a result of the action. 
Addressed in text (EA sections 3.1, 3.4, 3.5) 

Threatened or Endangered Species 
(Endangered Species Act of 1983, as 
amended (16 USC 1531) 

The project would follow all direction 
concerning the protection of threatened 
/endangered species.  Addressed in text (EA 
section 2.2.1.2, 3.4, 3.5). 

Water Quality –Drinking, Ground 
(Safe Drinking Water Act, as amended 
(43 USC 300f et seq.) Clean Water Act 
of 1977 (33 USC 1251 et seq.) 

The project would follow all best management 
practices that protect water quality. Addressed 
in text (EA sections 2.2.1.2, 3.3).   

Wetlands (E.O. 11990 Protection of 
Wetlands 5/24/77) [40 CFR 
1508.27(b)(3)] 

This project is in compliance with this direction because project design 
features will protect wetlands.  (EA section 2.2). 

Wild and Scenic Rivers (Wild and 
Scenic Rivers Act, as amended (16 
USC 1271) [40 CFR 1508.27(b)(3)] 

The project does not occur within or adjacent to a Wild and Scenic 
River Corridor.  

Wilderness (Federal Land Policy and 
Management Act of 1976 (43 USC 
1701 et seq.); Wilderness Act of 1964 
(16 USC 1131 et seq.) 

The project does not take place within, or adjacent to a wilderness area. 

3.7 Compliance with Aquatic Conservation Strategy  

Based on the environmental analysis described in the previous sections of the EA, Cascades 
Resource Area Staff have determined that the project complies with the ACS on the project (site) 
scale. The project complies with the four components of the Aquatic Conservation Strategy, as 
follows:  

Table 11 shows the projects’ compliance with the four components of the Aquatic Conservation 
Strategy, (1/ Riparian Reserves, 2/ Key Watersheds, 3/ Watershed Analysis and 4/ Watershed 
Restoration). 
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Table 11: Compliance of Components of the Aquatic Conservation Strategy  

ACS Component Project Compliance and Effects 

Component 1 - 
Riparian Reserves 

Proposed Action: 
DMS Project - Density Management treatments would take place inside of 
Riparian Reserves (RR’s), creating a treatment effect that would be monitored 
by the researchers.  The research objective is to evaluate riparian system 
response to differing riparian buffer widths in a thinning context.  By thinning 
that forest immediately adjacent to the RR’s, the trees on the thinned edge 
would receive an increase in light, water and nutrients. A slight increase in tree 
growth, as well as increased growth of the brush and shrub layers may be 
expected along this interface zone.  Culvert installation would not affect fish 
passage on one small tributary stream. 
Fish Passage Project - Replacement of two culverts on Road 4-5E-3 would 
enhance fish passage and habitat. 
No Action Alternative: 
DMS Project - The research objective of evaluating riparian system response to 
differing riparian buffer widths in a thinning context would not be realized.  The 
slight increase in tree and understory vegetation growth along the interface zone 
between the Riparian Reserves and the thinning units would not occur. 
Fish Passage Project - The two perched culverts on Road 4-5E-3 would 
continue to impede fish passage. 

Component 2 - Key 
Watershed 

The Eagle Creek 5th field watershed is a Tier 2 Key Watershed (RMP p. 6, 
ROD p. B-18).  1.5 miles of decommissioned roads would be renovated and left 
in place for the third entry in about 2013. The Eagle Creek WA identified 
approximately 509 miles of road in the analysis area.  Since the analysis, several 
miles of road on BLM land and Forest Service land have been closed and/or 
decommissioned.  Renovation of 1.5 miles of road would continue to result in a 
road system that does not have a net gain over the initial system of 509 miles.  
The 1.5 miles of road were not previously identified as roads that were causing 
high sediment delivery to water sources, they are on flat ground and do not 
provide a risk for sediment delivery, these roads are behind locked gates and 
receive only occasional administrative use. 

Component 3 - 
Watershed Analysis 

The Eagle Creek Watershed Analysis was completed in 1995. 

Component 4 - 
Watershed 
Restoration  

The project area is currently lacking Class 1-2 CWD and snags.  The proposed 
action would increase stand diversity throughout the treated area by introducing 
a pulse of coarse woody debris to the system – 2 green conifer TPA from the 
overstory.  Five trees per acre would be reserved for future Snag creation (EA 
section 2.2.1.1).  

3.7.1 Compliance with Nine ACS objectives 

Cascades Resource Area Staff have reviewed this project against the ACS objectives at the 
project or site scale with the following results.  The No Action alternative does not retard or 
prevent the attainment of any of the nine ACS objectives because this alternative would maintain 
current conditions. The proposed action does not retard or prevent the attainment of any of the 
nine ACS objectives for the following reasons. 
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1.	 ACSO 1: Maintain and restore the distribution, diversity, and complexity of watershed 
and landscape-scale features to ensure protection of the aquatic systems to which 
species, populations and communities are uniquely adapted.  Addressed in Text (EA 
sections 3.1, 3.5). In summary: 

No Action Alternative:  The No Action alternative would maintain the development of the 
existing vegetation and associated stand structure at its present rate.  The current distribution, 
diversity and complexity of watershed and landscape-scale features would be maintained.  
Faster restoration of distribution, diversity, and complexity of watershed and landscape 
features would not occur. 

Action Alternatives: The proposed rethinning in portions of the Riparian Reserve Land Use 
Allocation (RR) would result in forest stands that exhibit attributes typically associated with 
stands of a more advanced age and stand structural development (larger trees, a more 
developed understory, and an increase in the number, size and quality of snags and down 
logs) sooner than would result from the No Action Alternative.  Since Riparian Reserve 
provides travel corridors and resources for aquatic, riparian dependant and other late-
successional associated plants and animals, the increased structural and plant diversity would 
ensure protection of aquatic systems by maintaining and restoring the distribution, diversity 
and complexity of watershed and landscape features.   

2.	 ACSO 2: Maintain and restore spatial and temporal connectivity within and between 
watersheds.  Addressed in Text (EA sections 3.1, 3.5). In summary: 

No Action Alternative:  The No Action alternative would have little effect on connectivity 
except in the long term within the affected watersheds.   

Proposed Action: Long term connectivity of terrestrial watershed features would be 
improved by enhancing conditions for stand structure development.  In time, the Riparian 
Reserve LUA would improve in functioning as refugia for late successional, aquatic and 
riparian associated and dependent species. Both terrestrial and aquatic connectivity would be 
maintained, and over the long-term, as the Riparian Reserve LUA develops late successional 
characteristics, lateral, longitudinal and drainage connectivity would be restored. 

3.	 ACSO 3: Maintain and restore the physical integrity of the aquatic system, including 
shorelines, banks, and bottom configurations. Addressed in Text (EA sections 2.2.1.2, 
3.3, and 3.4). In summary: 

No Action Alternative:  It is assumed that the current condition of physical integrity would 
be maintained.  

Proposed Action: Channel banks and bottom configurations at existing stream crossings 
would be maintained following culvert installation  portion of the road renovation (DMS 
project), and the replacement of  two perched culverts (Fish Passage Project).   

4.	 ACSO 4: Maintain and restore water quality necessary to support healthy riparian, 
aquatic, and wetland ecosystems. Addressed in Text (EA sections 2.2.1.2, 3.3, and 3.4). In 
summary: 
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No Action Alternative:  It is assumed that the current condition of the water quality would be 
maintained.  

Proposed Action: Stream Protection Zones (SPZs) in the Riparian Reserve LUA (RR) would 
be maintained.  Overall, the proposed action would be unlikely to have any measurable effect 
on stream temperatures, pH, or dissolved oxygen.  Sediment transport and turbidity in the 
affected watersheds is likely to increase over the short term as a direct result of road 
renovation, culvert installation, hauling and yarding in and around the RRs (DMS project); 
and culvert replacement (Fish Passage Project).  Sediment increases would not be visible 
beyond 800 meters (0.5 mile) downstream from road/stream intersections and would not be 
expected to affect fish, aquatic species or habitat, or human uses.  Over the long-term (beyond 
3-5 years), current conditions and trends in turbidity and sediment yield would likely be 
maintained under the action alternatives. 

5.	 ACSO 5: Maintain and restore the sediment regime under which aquatic ecosystems 
evolved. Addressed in Text (EA sections 2.2.1.2, 3.3, and 3.4). In summary: 

No Action Alternative:  It is assumed that the current levels of sediment into streams would 
be maintained.  

Proposed Action:  Stream protection Zones (SPZs) in RRs would be maintained on all 
streams. Hauling restrictions and sediment control measures would minimize sediment 
delivery.  Short-term localized increases in stream sediment can be expected during culvert 
installation and/or replacement, but BMPs and mitigation measures would be implemented to 
limit acceleration of sediment delivery to streams. 

6.	 ACSO 6: Maintain and restore in-stream flows sufficient to create and sustain 
riparian, aquatic, and wetland habitats and to retain patterns of sediment, nutrient, 
and wood routing. Addressed in Text (EA sections 2.2.1.2, 3.3, and 3.4). In summary: 

No Action Alternative:  No change in in-streams flows would be anticipated.  

Proposed Action:  A preliminary analysis for the risk of increases in peak flow as a result of 
forest harvest was conducted using the Oregon Watershed Assessment Manual watershed 
analysis methods for forest hydrology (OWEB, 1997).  Because the proposed project would 
remove less than half the existing forest canopy, it is unlikely to produce any measurable 
effect on stream flows.  Within the Riparian Reserve, the riparian canopy would be retained 
intact within the primary shade zone and substantial portions of the canopy would be retained 
in the secondary shade zone, therefore maintaining riparian microclimate conditions and 
protecting streams from increases in temperature.  

7.	 ACSO 7: Maintain and restore the timing, variability, and duration of floodplain 
inundation and water table elevation in meadows and wetlands. Addressed in Text (EA 
sections 2.2.1.2, 3.6). In summary: 

No Action Alternative: The current condition of flood plains and their ability to sustain 

inundation and the water table elevations in meadows and wetlands is expected to be 

maintained.  
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Proposed Action: The current condition of floodplain inundation and water tables would be 
maintained because there would be no alteration of any stream channel, wetland or pond 
morphological feature. Stream protection zones would protect these features and maintain 
current conditions. 

8.	 ACSO 8: Maintain and restore the species composition and structural diversity of 
plant communities in riparian areas and wetlands to provide adequate summer and 
winter thermal regulation, nutrient filtering, appropriate rates of surface erosion, bank 
erosion, and channel migration and to supply amounts and distributions of coarse 
woody debris sufficient to sustain physical complexity and stability.  Addressed in Text 
(EA sections 2.2.1.2, 3.1, 3.3, 3.4, and 3.5). In summary: 

No Action Alternative:  The current species composition and structural diversity of plant 
communities would continue along the current trajectory.  Diversification would occur over a 
longer period of time.  

Proposed Action: SPZs would maintain the current species composition and structural 
diversity of plant communities in riparian areas and wetlands from 25 feet (intermittent 
streams) to 60 feet (perennial streams) in treatment areas.  Rethinning in the Riparian Reserve 
LUA outside of the SPZs would help to restore diversity in species composition by allowing 
more understory development and help to restore structural diversity by creating horizontal 
and vertical variations that are currently lacking in the riparian treatment areas. 

9.	 ACSO 9: Maintain and restore habitat to support well-distributed populations of 
native plant, invertebrate and vertebrate riparian-dependent species. Addressed in Text 
(EA sections 2.2.1.2, 3.1, 3.3, 3.4, and 3.5). In summary: 

No Action Alternative:  Habitats would be maintained over the short-term and continue to 
develop over the long-term with no known impacts on species currently present.  

Proposed Action: 
	 DMS Project: The action alternatives would have no adverse effect on riparian dependent 

species. Although thinning activities may affect other invertebrates within the treatment 
areas, adjacent non-thinned areas should provide adequate refugia for the species.  In the 
long term, the treatments would restore elements of structural diversity to treatment areas 
in the Riparian Reserve LUA. These attributes would help to provide resources currently 
lacking or of low quality, and over the long-term, would benefit both aquatic and terrestrial 
species. 

	 Fish Passage Project: Restoring fish passage would reestablish stream connections 
among cutthroat trout populations, therefore maintaining greater genetic and life history 
diversity, and population persistence in tributary populations (Fausch et al. 2006, Wofford 
et al. 2005). Stream turbidity would increase short term during the culvert replacement 
work. No long-term adverse effects of the culvert replacements on aquatic habitat are 
expected. 
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3.8 Comparison of Alternatives With Regard to Purpose and Need 

Table 12: Comparison of Alternative by Purpose and Need and Decision Factors 

Purpose and Need
 (EA section 1.3) 

No Action Proposed Action 

DMS Project :  

To continue implementation of the 
Delph Creek DMS research project, 
which is designed to test critical 
assumptions of the Northwest Forest 
Plan’s Standards and Guidelines, 
and produce results important for 
late-successional habitat 
development. 

Does not fulfill. The BLM’s 
investment of time and money 
into developing the site would be 
compromised.  The relevance of 
the DMS would be reduced, and 
the site would lose viability for 
ongoing and future research 
projects.  The relatively rapid rate 
of late-successional stand 
structure development would 
decline. 

Fulfills.   The site would 
continue as a viable DMS site, 
and contribute to the regional 
effort to examine how to 
accelerate late-successional 
stand characteristics in young 
forests.  The Cascades Range 
would retain a low-elevation site 
for ongoing and future case-
study level research projects. 

Retain elements that provide 
ecosystem diversity (snags, old 
growth trees, large coarse woody 
debris, etc.) so that a healthy forest 
ecosystem can be maintained with 
habitat to support plant and animal 
populations (RMP p.1, 20). 

Fulfills by maintaining current 
trends that develop diversity 
slowly (EA sections 3.1, 3.5). 

Fulfills by accelerating changes 
in some parts of some stands to 
develop more elements of 
diversity faster (EA sections 3.1, 
3.5). 

Provide access for timber harvest, 
silvicultural practices, and research 
and monitoring activities. 

Does not fulfill the primary 
objective of continuing 
established and ongoing research. 

Fulfills  

Reduce environmental effects 
associated with identified existing 
roads within the project area. 

Does not fulfill: Roads within the 
project area would not be repaired 
(EA sections 2.2.1, 3.4).   

Fulfills.  

Fish Passage Project: 

Restore fish passage on Delph 
Creek and a 2nd order tributary 
through the culverts on Road 4-5E-3 

Does not fulfill:  Replacing two 
perched culverts that impede fish 
passage would not take place (EA 
sections 2.2.2, 3.4). 

Fulfills.  Replacing the two 
culverts on Road 4-5E-3 would 
restore fish passage (EA sections 
3.4).  

4.0 LIST OF PREPARERS 

Table 13: List of Preparers 

Resource Name Initial 

Botany Special Status Species, Invasive/Non-native plants Terry Fennell TGF 

Cultural Resources Heather Ulrich HU 

Engineering Dan Nevin DN 

Fire/Fuels Corbin Murphy CJM 

Fisheries/ Aquatic Resources Bruce Zoellick BWZ 

Hydrology/ Soils/Water Quality Patrick Hawe WPH 

IDT Lead/Writer/Silviculture Charley Thompson 
RH for 

CT 
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Resource Name Initial 

Logging Systems Alisa Tanner AT 

NEPA Review Carolyn Sands CDS 

Wildlife Special Status Species 
Jim England &  
Corbin Murphy 

JSE 
CJM 

5.0 CONTACTS AND CONSULTATION 

5.1 Consultation 

5.1.1 ESA Section 7 Consultation 

5.1.1.1	 US Fish and Wildlife Service 

The timber sale was submitted for Informal Consultation with U.S. Fish and Wildlife Service 
(USFWS) as provided in Section 7 of the Endangered Species Act (ESA) of 1973 (16U.S.C. 
1536 (a)(2) and (a)(4) as amended) during the FY2009/2010 consultation process.  The 
Biological Assessment of NLAA Projects with the Potential to Modify the Habitat of Northern 
Spotted Owls Willamette Planning Province - FY 2009-2010 (BA), was submitted in August 
2008. Using effect determination guidelines, the BA concluded that the Delph Creek 
Thinning may affect, but is not likely to adversely affect the northern spotted owl due to the 
modification of dispersal habitat (BA, pp. 21-23). 

The Letter of Concurrence Regarding the Effects of Habitat Modification Activities within the 
Willamette Province, FY2009-2010 (LOC) associated with the Delph Creek Project was 
issued in October 2008 (reference # 13420-2008-I-0140).  The LOC concurred that the habitat 
modification activities described in the BA, including the Delph Creek Thinning, are not 
likely to adversely affect spotted owls and are not likely to adversely affect spotted owl 
Critical Habitat (LOC, p. 31). Furthermore, the proposed action is not likely to diminish the 
effectiveness of the conservation program established under the NWFP to protect the spotted 
owl and its habitat on federal lands within its range including designated spotted owl critical 
habitat (LOC, p. 31). 

The proposed thinning and connected actions described in this EA have incorporated the 
applicable General Standards that were described in the BA (p. 6-7) and LOC (LOC, pp. 12
14). This includes monitoring/reporting on the implementation of this project to the U.S. Fish 
and Wildlife Service. 

5.1.1.2	 National Marine Fisheries Service (NMFS) – Endangered Species Act 
Determination of Effect for Lower Columbia River (LCR) steelhead trout, LCR 
Chinook salmon, and LCR coho salmon. 

A determination has been made that DMS portions of this project would have no effect on 
LCR steelhead trout, LCR Chinook salmon, and LCR coho salmon (EA section 3.5).  
Consequently, no consultation with NMFS regarding the DMS is required.  The project 
would also have no effect on Critical Habitat for the species listed above, or on Essential Fish 
Habitat (EFH) as designated under the Magnuson-Stevens Fishery Conservation Act.   

Delph Creek DMS Environmental Assessment   EA # OR-S040-09-01 October 2009 p. 79 



 

     

 

 

 
 

 

 

 

 

 
 

 
 

 

 
  

	 




	 

The determinations of “no effect” are based primarily on 400-foot-wide stream protection 
zones on Delph Creek that would prevent impacts to ESA listed fish habitat, and because 
temperature and large wood levels in Delph Creek would not be affected by small changes in 
canopy closure on small headwater tributaries, which are located 0.5 to 0.8 miles upstream of 
potential listed fish habitat.     

Fish Passage Project: The replacement of the two culverts on road 4-5E-3 to restore fish 
passage has the potential to increase turbidity levels over the short term on about 0.05 mile of 
potential coho habitat. A determination was made that the project may affect, but is not likely 
to adversely affect LCR coho salmon.  The culvert replacement would have no effect on LCR 
steelhead trout and LCR Chinook salmon as the culverts are ≥1.3 miles upstream of steelhead 
trout and Chinook salmon habitat.  This project is covered under the Aquatic Restoration 
Biological Opinion, dated June 27, 2008. 

5.1.2	 Cultural Resources - Section 106 Consultation with State Historical Preservation 

Office:   


All of the proposed timber units were surveyed in April 1997 by Pete Hazen, cultural resource 
technician. Please refer to CR report number C969.  No cultural resources were discovered.  
There was evidence of logging activities from clear cut logging around 1938.  Spring board 
stumps, old skid roads, and refuse dumps were observed.  Rethinning these units will disturb 
or remove undergrowth, brush and duff increasing ground visibility.  At the conclusion of 
thinning operations, portions of the harvested areas would be reexamined for cultural artifacts, 
including ridgelines and areas of less than 10% slope. 

Since all of the areas have been previously harvested, it is possible that previously 
undiscovered sites that do exist would have been damaged.  However, all contracts for ground 
disturbing activities would carry a clause requiring an immediate suspension of all operations 
upon finding any cultural resources until such time as a professional can evaluate the find and 
develop appropriate protection or mitigation measures.   

Under the Protocol for Managing Cultural Resources on Lands Administered by the Bureau of 
Land Management in Oregon, it is not necessary for BLM to consult with SHPO on projects 
in which no nationally significant, National Register of Historic Places listed or eligible 
properties are to be adversely affected. 

5.2 Public Scoping and Notification 

5.2.1	 Tribal Governments, Adjacent Landowners, General Public, and State County and 
local government offices: 

Scoping: See EA section 1.5. 
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EA Public Comment Period: The EA and FONSI will be made available for public review 
October 14, 2009 to November 16, 2009. The notice for public comment will be published in 
a legal notice by the Sandy Post newspaper. Comments received by the Cascades Resource 
Area of the Salem District Office, 1717 Fabry Road SE, Salem, Oregon 97306, on or before 
November 16, 2009 will be considered in making the final decisions for this project. 

6.0 MAJOR SOURCES AND COMMON ACRONYMS 
6.1 Major Sources 

Cissel, J.; Anderson, P.; Olson, D.; Puettmann, K.; Berryman, S.; Chan, S.; and Thompson, C.  
2006. BLM Density Management and Riparian Buffer Study: Establishment Report and Study 
Plan. USDI/USGS Scientific Investigations Report No. 2006-5087.  143pp. website: 
http://ocid.nacse.org/nbii/density/index.html (DMS Study Plan) 

Regional Ecosystem Office Memorandum to the Regional Interagency Executive Committee 
(5/12/2003). 

BLM OR/WA Instruction Memorandum No. OR-2005-083, 8/16/2005. 

BLM Oregon State Office memo to the State of Oregon Department of Environmental Quality 
(ODEQ): Bureau of Land Management Density Management and Riparian Buffer Study 
Effectiveness Monitoring, 9/8/2006.   

Delph Creek Interdisciplinary Team - Specialist Reports: Specialist Reports can be found in the 
Delph Creek Project file. These reports are available for review at the Salem District Office 
 England, J., and Murphy, C; 2009. Delph Creek Wildlife Report. Cascades Resource Area, 

Salem District, Bureau of Land Management. Salem, OR. 
	 Fennell, T., 2009. Delph Creek Botany Report. Cascades Resource Area, Salem District, 

Bureau of Land Management. Salem, OR. 
	 Hawe, P., 2009. Delph Creek Hydrology/Soils Report.  Cascades Resource Area, Salem 

District, Bureau of Land Management. Salem, OR.\ 
	 Hazen, P., 1997. Delph Creek Cultural resources Report. Cascades Resource Area, Salem 

District, Bureau of Land Management. Salem, OR  
	 Nevin, D., 2009. Delph Creek Engineering Report. Cascades Resource Area, Salem District, 

Bureau of Land Management. Salem, OR. 
	 Tanner, A., 2009. Delph Creek Logging Systems Report. Cascades Resource Area, Salem 

District, Bureau of Land Management. Salem, OR 
	 Thompson, C., 2009.  Delph Creek Silvicultural Report. Cascades Resource Area, Salem 

District, Bureau of Land Management. Salem, OR.  
	 Zoellick, B., 2009. Delph Creek Fisheries Report. Cascades Resource Area, Salem District, 

Bureau of Land Management. Salem, OR. 

USDA Pacific Northwest Research Station. 2009. Density Management and Riparian Buffer Study 
in Western Oregon – Phase 1 Results, Launch of Phase 2. GPO # 2009--576-043\00237 Region 
No. 10 (Phase 1 Findings) 

Delph Creek DMS Environmental Assessment   EA # OR-S040-09-01 October 2009 p. 81 

http://ocid.nacse.org/nbii/density/index.html


 

     

 

 
 

 

 

























































 


























USDA, Forest Service; USDI. Bureau of Land Management.  August 2008. The Biological 
Assessment of NLAA Projects with the Potential to Modify the Habitat of Northern Spotted Owls 
Willamette Planning Province - FY 2009-2010 (BA). 

USDI. U.S.F.W.S. October 2008. The Letter of Concurrence Regarding the Effects of Habitat 
Modification Activities within the Willamette Province, FY2009-2010 (LOC); reference # 13420
2008-I-0140. 

6.2 Common Acronyms 
ACS - Aquatic Conservation Strategy 

BA – Biological Assessment  

BLM - Bureau of Land Management 

BMP - Best Management Practices (RMP Appendix C) 

BO - Biological Opinion 

CWD - Coarse Woody Debris 

DBH - Diameter at Breast Height 

DMS – Density Management Studies Project  

EA - Environmental Assessment 

EFH – Essential Fish Habitat 

ESA - Endangered Species Act 

FONSI - Finding of No Significant Impact 

GFMA - General Forest Management Area land use allocation (Matrix) 

LSR - Late Successional Reserve 

LWD or LW – Large woody debris for stream structure 

LUA - Land Use Allocation (RMP p. 8) 

NEPA - National Environmental Policy Act (1969) 

NMFS - National Marine Fisheries Service  

ODEQ – Oregon Department of Environmental Quality (State of Oregon) 

OHV – off highway vehicle 

OSO – BLM Oregon State Office 

OSU – Oregon State University 

PNW – Pacific Northwest Research Station
 
RR - Riparian Reserves Land Use Allocation 

S&G – standards and guidelines 

SFP – special forest products 

TMDL – Total Maximum Daily Load 

TPA – trees per acre 

USDA - United States Department of Agriculture 

USDI - United States Department of the Interior 

USFS - United States Forest Service 

USFWS - United States Fish and Wildlife Service 

USGS – United States Geological Survey 
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7.0	 DENSITY MANAGEMENT AND RIPARIAN BUFFER STUDY – 
COMPONENT/COLLABORATIVE STUDIES 

7.1	 Summary of Component and Collaborative Studies   

The following are summaries of the research taking place on the Delph Creek DMS Study Site. 
More information about the Density Management Studies can be found at 
http://ocid.nacse.org/nbii/density/index.html 

Table 14: Component Studies 

Study Objectives 
Response Variables 
and Measurements 

Vegetation Response 
- Klaus Puettmann 
and Shanti Berryman 
(OSU) 
(DMS Study Plan pp. 
15-23) 

A primary objective of the DMS is to evaluate if 
alternative thinning treatments accelerate 
development of late-successional stand 
characteristics and vegetation communities (for 
example, large trees, late-seral understory 
species) in young Douglas-fir forests of the 
Cascade foothills in western Oregon. In 
addition, plots were located to evaluate whether 
responses to thinning varied by location within a 
Riparian Reserve compared to areas outside of 
Riparian Reserves. 

Plot characteristics, 
overstory and 
understory vegetation 
structure and com
position, volume of 
coarse woody debris, 
and substrate condi
tions 

Aquatic Habitats and 
Vertebrate Diversity - 
Deanna H. Olson 
(DMS Study Plan pp. 
23 - 31) 

1) Characterize stream habitats and aquatic-
dependent vertebrate diversity patterns in 
headwater stream networks. 
2) Examine effects on headwater aquatic 
vertebrate assemblages and their habitats of 
different riparian buffer widths within young 
forests subject to upslope timber thinning 
treatments. 
3) Examine findings of Objectives 1 and 2, 
above, in light of Chan and Anderson’s study of 

Instream habitat 
parameters included 
the stream size 
metrics, microhabitat 
types, and substrate 
and down wood 
characteristics, 
stream gradient, 
average depth, domi
nant bank overstory 

streamside-to-upslope vegetation, microhabitat, 
and microclimate regimes (this volume). 
4) Develop inventory and monitoring methods 
for headwater habitats and assemblages. 

tree species, 
dominant bank shrub 
species and dominant 
bank herb species. 

Microhabitats and 
Microclimates of 
Riparian and 
Adjacent Upland 
Areas - Samuel Chan 
and Paul Anderson 
(PNW) 
(DMS Study Plan pp. 
31-41) 

1) Describe the spatial and temporal variability 
in microsite (stand canopy, vegetation, forest 
floor and topography), microclimate 
(temperature and humidity) and light conditions 
(canopy transmittance) in riparian and adjacent 
upland forests. 
2) Evaluate microclimate, microsite and light 
condition responses to upland density 
management treatments and riparian buffers of 
different widths. 

Canopy Cover and 
Light Conditions 
Microclimate 
Microsite Understory 
Vegetation Forest 
Floor 

Delph Creek DMS Environmental Assessment   EA # OR-S040-09-01 October 2009 p. 83 

http://ocid.nacse.org/nbii/density/index.html


 

     

 

 
 

 

 

 

 

 

 

 
 

 
  

 

 

 

 
  

	 


 

	 


 






	 







Study Objectives 
Response Variables 
and Measurements 

Microhabitats and 
Microclimates of 
Riparian and 
Adjacent Upland 
Areas - Samuel Chan 
and Paul Anderson 
(PNW) 
(DMS Study Plan pp. 
31-41) (Continued) 

3) Determine potential linkages among 
commonly measured microclimate and 
microsite attributes with a) density management 
and different riparian buffer strategies, b) 
understory vegetation development and tree 
regeneration, and c) diversity of aquatic 
dependent vertebrates and the presence and 
development of lichens and bryophytes (as 
measured by other investigators). 
4) Develop methods for monitoring spatial and 
temporal variation in riparian microclimate and 
microsite responses to forest management 
practices in riparian and adjacent upslope 
forests. 

Canopy Cover and 
Light Conditions 
Microclimate 
Microsite Understory 
Vegetation Forest 
Floor 

Collaborative Studies (DMS Study Plan pp. 41-46) 

Short-term studies that use a subset of DMS sites are termed collaborative studies. These studies 
take advantage of the diverse conditions imposed by the DMS treatments or capitalize on other 
datasets characterizing response variables of interest to address important science and 
management questions. Brief summaries of past and ongoing collaborative studies for the Delph 
Creek study site follow. 

1.	 Leave Islands - Stephanie Wessell (Oregon State University), Deanna Olson (Pacific 

Northwest Research Station), and Richard Schmitz (Oregon State University)
 

Objectives:	 The primary study objective was to compare the role of leave islands and 

moderately thinned forest as habitat for taxonomic groups that are potentially
 
sensitive to ground-disturbing activities (vascular plants, amphibians, mollusks, 

and soil arthropods). Specifically, our study objectives were to: 

1. Compare the composition and abundance of low-mobility, ecologically 
sensitive species between five forest types: thinned, unthinned, 1/4-acre leave 
islands, 1/2-acre leave islands, and 1-acre leave islands 
2. Characterize microclimate and forest stand structure 
3. Relate gradients in biotic communities to measured environmental variables 

Products: 	 1. Wessell, Stephanie J. 2005. The role of leave islands for biodiversity and 

habitat in managed forests of the Pacific Northwest, U.S.A. Master’s thesis, 

Department of Fisheries and Wildlife, Oregon State University, Corvallis, Oregon 

2. Wessell, Stephanie, Deanna Olson, and Richard Schmitz. 2005 submission. 
The role of upslope leave islands for low-mobility species and habitat in western 
Oregon managed forest landscapes. Ecological Monographs 
3. Wessell, Stephanie J., Deanna H. Olson, and Richard A. Schmitz. 2005. Leave 
islands as refugia for low-mobility species in managed forests, p 379. In C. 
Peterson and D. Maguire, editors. Balancing ecosystem values: innovative 
experiments for sustainable forestry. Proceedings. PNW-GTR, p 635. USDA 
Forest Service, Pacific Northwest Research Station, Portland, Oregon 
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2. Arthropods - Andrew Moldenke (Oregon State University) 
Objectives:	 1. To evaluate the effects of density management and riparian buffer width on the 

total density, species richness, and biomass of ground-dwelling terrestrial 
arthropods adjacent to headwater streams 
2. To evaluate the effects of density management and riparian buffer width on the 
species richness and biomass of aquatic invertebrate species in headwater streams 
3. To determine whether thinning changes the flight patterns of emergent aquatic 
adult insects 

Products: 	 Final reports and published manuscripts are planned for each topic: 
1. The effects of density management and riparian buffer width on the total 
density, species richness, and biomass of ground-dwelling terrestrial arthropods 
adjacent to headwater streams 
2. The effects of density management and riparian buffer width on aquatic insect 
emergence from headwater streams 
3. The seasonal and geographic distribution of flighted insect biomass in forests 
and the effects of thinning 
Also, 
A joint manuscript oriented to managers that integrates the invertebrate responses 
to alternative riparian buffer widths with the microclimate and aquatic vertebrate 
components 
Contribute toward development of an automated aquatic invertebrate 
identification system (separately funded by NSF) 

Other Research: (from Puettmann, Klaus’ 9/18/09 email): 

The BLM investment into the data collection and management has allowed us to obtain funding 
from other sources (mainly USFS and OSU Foundation) to investigate several topics related to 
interactions between management practices (in this case thinning) and global change issues. We 
are in the process of calculating biomass and carbon storage information for the DMS thinning 
treatments. After an initial quick assessment, we are currently refining the methodology and 
should be able to provide information that will address the impact of thinning treatments on 
carbon storage. 
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