temperature variation, EPA believes this approach does not predict or evaluate stream
temperature response to the proposed alternatives in a meaningful way.

Recent modeling efforts and field studies indicate that stream temperature response to
buffer width can be highly variable, and sensitive to site-specific conditions. The
Washington Department of Ecology (2007) modeled the effects of several riparian buffer
widths on stream temperature. Over 1,000 feet of harvest, they documented increases of
1.5, 1.2, and 1.1°F for buffer widths of 30, 50, and 75 feet, respectively. In 2005, Moore
considered field studies looking at 30 meter buffers. That publication described
temperature responses ranging from 0.5° F (in British Columbia) to 3.6° F in Oregon
(Moore 2005, Table 1).

This observed variability and sensitivity to small changes in the riparian zone suggests
that application of heat budget models, such as Heat Source', should be used to diagnose
temperature variations in response to riparian stand treatments and as a tool for confident
extrapolation to new management situations. To this end, EPA conducted several
temperature model runs for Canton Creek. Canton Creek is a temperature-impaired
waterbody located in the Umpqua Basin for which a TMDL was recently completed. We
employed the Heat Source model used in development of the Umpqua TMDL to evaluate
the temperature change resulting from the application of alternatives 2 and 3. This
modeling (included as attachment A) demonstrates that the application of Alternatives 2
and 3 would increase the 7-day average daily maximum (ADM) stream temperatures on
Canton Creek over 0.7° F. This is substantially greater than the 0.2° F per mile
temperature increase predicted by the DEIS (p. 750). Further, the EPA modeling results
indicate that management on BLM lands under Alternatives 2 and 3 would increase
instream temperatures on downstream “private” lands along Canton Creek.

In addition, because it can be expected that the narrower riparian buffers under
Alternatives 2 and 3 would result in significant blowdown (see blowdown discussion in
section 1.2.2), EPA adjusted the Canton Creek model to evaluate the effects of blowdown
on stream temperature consistent with appropriate blowdown research. Results showed
that the 7-day ADM temperature increases would exceed over 2 degrees F on Canton
Creek (see Attachment A).

These modeling results lead us to conclude that the riparian management scenario under
Alternatives 2 and 3 would significantly compromise BLM’s ability to meet water quality
standards for temperature and TMDL load allocations. The impacts would be direct,
cumulative and have long-term effects both on and off of BLM lands.

! Heat Source is the temperature model used by Oregon Department of Environmental Quality to quantify
temperature response to prescribed TMDL allocations. The Heat Source model was review by the
Independent Multidisciplinary Science Team (IMST) and they concluded that it is a scientifically sound
model and incorporates the major physical factors that determine stream temperature -
http://www.fsl.orst.edu/imst/reports/summaries/2004-01es.pdf.


http://www.fsl.orst.edu/imst/reports/summaries/2004-01es.pdf

1.3 SEDIMENTATION ANALYSIS

The DEIS states that the increase in the amount of fine sediment delivered to streams
from new permanent roads would be less than 1% under each of the alternatives (p. LXI).
This appears to be the primary source of management-related sediment considered to
impact water quality in the DEIS. EPA is concerned that this conclusion appears to
understate the contribution of sediment from the larger road network, land management
activities, and management-related debris flow events. EPA recommends that the FEIS
further consider the following issues as they relate to Alternatives 2 and 3.

1.3.1 Road Related Sediment

In the DEIS, the analysis of sediment delivery to streams is limited to the portion of BLM
roads “within 200’ of a stream channel where ditch flow carrying fine sediment could
enter streams” (p. 377). DEIS Table 115 projects that approximately 36% of the BLM
road miles would likely deliver sediment. This stream-connectivity value is lower than
values established by previous research. A 1997 study of channel network extension by
forest roads in the western Cascades of Oregon found 57% of roads are hydrologically
connected to streams (Wemple et al. 1996). Reid and Dunne (1984) reported 75% road-
stream connectivity in the Clearwater basin of Washington. Waterbars, midslope road
segments, and cross-drain culverts not associated with stream crossings can also deliver
sediment to streams (Skaugset and Allen, 1998). EPA believes the contribution of
sediment from a larger portion of the road network is likely and should be considered in
analyzing potential sediment impacts.

1.3.2 Harvest Related Sediment

The sediment modeling approach in the DEIS does not account for forestry related
activities such as yarding, skidding, site preparation, and canopy removal which have
been demonstrated to contribute to surface, gully and large-mass soil movements
(Megahan 1972, Karwan et al. 2007). Alternatives 2 and 3 are of particular concern, as
they have narrower RMAS on both perennial and intermittent streams and allow extensive
timber harvest within and outside of RMAs.

Under Alternatives 2 and 3, harvest of trees within and adjacent to RMAs would decrease
both bank stability and canopy-related protection of soils with attendant increases of
sediment delivery to streams. Vegetation strongly influences the mode and timing of
erosion processes through modifications to soil strength, surface materials, and
hydrology. Roots are effective at avoiding progressive bank failure (Thorne 1990) and
root networks in forests can lend cohesion to soils of low inherent strength (Schmidt et al.
2001). Shallow landslides in some areas are characteristically located at some distance
from the nearest trees (Roering et al. 2003). Forest canopy intercepts precipitation and
contributes periodic inputs of organic material to the forest floor reducing the
displacement of soils near streams. Sediment inputs from bank disruption tend to be
relatively fine-grained, and can increase turbidity during low-flow periods when natural
turbidity levels tend to be low. Low-flow inputs can stress aquatic organisms already
impacted by low flows or high stream temperatures (Reid 2005).



Alternatives 2 and 3 would allow harvesting of all but 10 - 15 trees per acre (leaving
approximately one tree every 115 feet) within the 25-foot RMAs along non-debris flow
intermittent streams. These streams constitute a major portion of the stream network,
particularly in western Oregon, and have a high probability of excessive erosion from
ground disturbing activities where a moderate to high erosion hazard is present. In some
watersheds (e.g., Scappoose Bay Watershed) the majority of the intermittent stream
network on forested lands has a moderate to high erosion hazard rating (David Evans and
Associates, 2000). In addition to extensive harvest next to intermittent streams, removal
of 50% of the canopy over a substantial portion of the RMAs within 100 feet of perennial
streams would be permitted under alternatives 2 and 3. Clearcutting with no green tree
retention would occur directly adjacent to the 25-foot and 100-foot buffers, respectively.

1.3.3 Stream Channel Sediment

The significant reduction of trees within harvested riparian buffers and clearcutting
adjacent to RMAs would result in near term and long term reductions of inputs of large
wood, particularly for intermittent stream channels. Wood, in both intermittent and
perennial streams, serves to route, store, and attenuate the downstream delivery of
sediments. Montgomery et.al. (2003) showed that the sediment retained on site behind
large downed wood can be fifteen times greater than sediment transported downstream.
Large wood also plays an important role in forming and providing habitat for aquatic
species.

The ecological impact of reduced large wood inputs has been documented in watersheds
with a high proportion of private lands in western Oregon. Oregon Department of Fish
and Wildlife surveys on 2,000 miles of streams on private industrial forest lands found
that 60% of the surveyed streams were rated as poor for large wood, and large conifer
stocking levels on 94% of these streams were rated as poor. The surveys also found
elevated sediment levels in smaller streams on private industrial forest lands (Thom et al.
1999). From 1995 - 2004 over $30 million was spent by the Oregon Plan partnership for
riparian and instream enhancement projects to address degraded riparian and stream
conditions on private lands. Forest Service and BLM lands are frequently the only source
of large wood within mixed ownership watersheds for projects on private lands. BLM’s
proposed RMAs and harvest requirements under Alternatives 2 and 3 have the potential
for significant direct and cumulative impacts related to large wood inputs and associated
sediment effects, and EPA believes these issues warrant consideration in the FEIS.

1.3.4 Debris Flow Events

“Landsliding, mass failures, and debris torrents” are discussed as potential results of
harvest (DEIS, p. 378). However, sediment and large wood delivery related to these
processes are marginalized in the DEIS analysis, which assumes “the rate of
susceptibility to shallow landsliding from timber harvests...would not increase...because
fragile soils that are susceptible to landsliding...would be withdrawn” (DEIS, p. 763).
This assumption conflicts with observed landslides on BLM lands not withdrawn from



timber harvest. The Timber Production Capability Condition (TPCC) approach BLM
used to identify “fragile soils” in the DEIS was developed to identify the land base
suitable or unsuitable for harvest, not specifically to predict potential landslide sites. The
DEIS indicates that 71% of the 1996 landslides measured on BLM lands were from
clearcut harvest units that are still in the land base suitable for harvest (p. 379). Based on
the DEIS soils analysis, some areas judged to be of lower risk have failed in the past (p.
797). The DEIS indicates that 89,937 acres of the 2,600,000 acre WOPR area (less than
4% of the land base) are withdrawn from timber harvest via TPCC. Given the observed
landslides on BLM harvest units and research demonstrating that clearcut logging on
unstable landforms increases landslide frequency (Sidle 1985, Swanston 1991, Robison
1999), we believe that a more conservative approach to classifying and managing
landslide prone areas is warranted.

1.3.5 Sediment Modeling

In modeling sediment impacts, the DEIS caps the sediment delivery buffer at 200 feet,
and assumes that 25-100 feet of filtering duff and vegetation will prevent most diffuse
sources of sediment from reaching streams (p. 1-1108). EPA believes that a more
conservative transport estimate should be used. Belt and O’Laughlin (1994) conclude
that an effective buffer width is 91m (300ft) unless the runoff forms a channel. They also
note that sediment-laden runoff in channels can travel through buffers up to 1370m
(4500ft). While narrower buffers can be effective at filtering sediment, buffer
effectiveness is largely dependent on site specific factors such as soil roughness and
structure, hillslope, existing vegetation, and the extent of disturbance. Much of the
Oregon Coast Range and many other areas in Western Oregon on BLM lands include
steep topography and erosive soils. In the absence of site specific analysis, EPA believes
the EIS should employ more conservative assumptions about sediment travel distance.

1.4 PEAK FLOW ANALYSIS

An examination of available literature and the assumptions guiding the modeling
approach undertaken in the DEIS indicates that the DEIS underestimates the number of
subwatersheds susceptible to peak flow increases; specifically, the DEIS states that only
one out of 635 subwatersheds in the rain hydroregion and only three out of 471
subwatersheds in rain-on-snow hydroregion within the Plan Area are currently
susceptible to peak flow increases.

1.4.1 Peak Flow Literature and Assumptions

The DEIS cites Grant et. al., 2007 (in review) to conclude there would be no detection of
changes in peak flows until the area cut in a drainage basin exceeds 40%. Applying this
assumption, the DEIS finds that none of the alternatives would result in increases in peak
flows in fifth-field watersheds to a level that would affect fish habitat. Because the Grant
et al. article has not yet been published, EPA has not had an opportunity to review it. If
this study was designed to determine a threshold cut level, above which peak flow
alterations are virtually certain, EPA recommends that the EIS analysis acknowledge this



and reassess peak flow impacts using different threshold assumptions. Hypothesis tests
designed to minimize Type | errors (false assertion of adverse impacts) are standard and
acceptable procedures in scientific research, but they are often inappropriate for assessing
alternatives designed to minimize adverse water quality and natural resource impacts. A
primary objective in impact analysis is to prevent type Il errors in interpretation of data
(false assertion of no adverse impact) (McGarvey 2007). Application of this type of
statistical equivalence test may require re-analysis or re-interpretation of the cited Grant
et al. information to specify a level of cut below which absence of hydrologic alteration is
reasonably assured.

In addition, the DEIS relies heavily on this one unpublished citation, while discounting
the findings from other published studies on the same topic. For example, Jones and
Grant (1996) reported that road construction combined with patch clear-cutting of 10 to
25% of the basin area produced significant, long-term increases in peak discharges.
Lewis et al. (2001) found that clearcutting can double the return interval frequency for
the largest peak flow. And a study conducted within the planning area (South Umpqua
Experimental Forest) found that watersheds treated with partial harvest may be subject to
significant peak flow increases (Jones 2000). EPA recommends that the FEIS reanalyze
the potential impacts of harvest on erosion rates and stream turbidity levels assuming
higher and more frequent peak flow events.

1.4.2 Peak Flow Modeling Approach

On BLM lands, stand establishment structural stage was used as a surrogate for the
removal of basal area. For adjacent non-BLM lands areas of less than 10%, crown closure
were used as a surrogate for the removal of basal area (DEIS p. 384). Data underlying
the peakflow analysis on BLM lands was derived from the OPTIONS model, and data for
“other lands” was derived from the 1996 Interagency Vegetation Mapping Project
(IVMP). These methods raise a number of issues: 1) the rationale for establishing
surrogate measures for the removal of basal area is not provided; 2) the methods
employed to evaluate surrogate measures use two different time frames (BLM lands used
modeled outputs and non-BLM lands used a 1996 dataset); and 3) the use of 10% crown
closure as a surrogate for the removal of basal area may underestimate the actual area
which should be included as part of the “surrogate measure”.

The 1996 Interagency Vegetation Mapping Project (IVMP) produced several high quality
datasets. EPA identified four IVMP datasets that could be used to estimate the canopy
cover conditions on non-BLM lands: 1) “Vegetation Canopy Cover” 2) “Conifer Canopy
Cover” 3) Harvest History (1972 through 2002) and 4) Size Class (Quadratic Mean
Diameter). EPA analyzed each of these IVMP datasets as potential “surrogate measures”
for “basal area removal”. Our analysis found that the number of 6™ field HUCs shown to
exceed 40% cut varied depending on the dataset considered (between 0 and 19%). This
discrepancy calls into question the DEIS conclusion that only 1 out of 635 subwatersheds
in the rain hydroregion (DEIS, p. 385) and only 3 out of 471 subwatersheds in rain-on-
snow hydroregion (DEIS, p. 387) within the Plan Area are currently susceptible to peak
flow increases. We recommend that the FEIS address this discrepancy, clarify which
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ATTACHMENT A - TEMPERATURE ANALYSIS

The calibrated Heat Source 7.0 model, from the recently completed Umpqua Basin
TMDL, was used in this modeling effort. The Heat Source model has undergone
extensive peer review and has been field calibrated for numerous EPA approved TMDLs
in Oregon. Modeling for Canton Creek was calibrated using both field data and remote
sensed data. Higher resolution was provided by changing the model distance step from
100 meters to 50 meters. Model Simulations for Canton Creek reflect the time period
July 12-31, 2002 and cover 16.95 river kilometers, from the upstream reach of Pass
Creek to the mouth of Canton Creek. The EPA modeling delineates three land
management categories (Forest Service, Private, and BLM) and five Riparian
Management Area (RMA) zones (i.e., 0 to 25 feet, 25 to 60 feet, 60 to 100 feet, 100 to
150 feet, and > 150 feet). Results of the analysis are presented in figures A-1 through A-
3.

Figure A-1 - Partial application of the proposed alternatives in which it is assumed that
current conditions will be maintained out to 60 feet.
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Figure A-2 - Comprehensive application of the proposed alternatives in which the zone

Reduction in Effective Shade

Figure A-3. Temperature change resulting from the application of WOPR Alternatives

from 25-60 feet is assumed to provide 80% shade.
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ATTACHMENT B - SHADE ANALYSIS

Analysis associated with shade target development for the draft WOPR EIS was obtained
from the “Northwest Forest Plan Temperature TMDL Implementation Strategy (TMDL
Strategy - USDA, USDI 2005). The “Shadow”” model was the primary tool used to
develop the TMDL Strategy. Recently, BLM and the Forest Service, with support from
EPA and DEQ, included the algorithms and assumptions associated with the “Shadow”
into a watershed scale shade model. That model is now known as the RAPID Shade
Model (available at ftp://ftp2.fs.fed.us/incoming/r6/sis/jhawkins/StreamAssessment/)

Using the RAPID Shade Model, EPA conducted an analysis of shade at the 5" field
watershed scale on four watersheds in the planning area (Scappoose, Upper Alsea, Upper
Siuslaw, and Rock Creek). Default model settings were used during these modeling runs.
Results of this modeling can be seen in Table B-1. Figures B-1 and B-2 provide
examples of model output for the Scappoose watershed. Overall, shading levels on
private land are significantly lower than shade levels on BLM land. Stream shade on
private land ranged between 41% and 54%, whereas shade levels on BLM land
approached 80%.

Table B-1. Calculated Shade using the RAPID Shade Model for Four Oregon HUCs
Entire Basin 47 64 61 62
BLM 79 78 75 74
Forest Service -- 89 -- --
Private 41 50 51 54

Figure B-1. RAPID Shade Model output for the Scappose watershed (red signifies less
shade, and green signifies more shade)
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Figure B-2. Calculated Shade Distribution for the Scappoose Watershed

100%
90%
80%
70%
60%
50%

40%

Calculated Shade (%)

30%

20%

10%

0%

All BLM Private
080 to 100 37% 71% 31%
060 to 79 13% 8% 13%

040 to 59 8% 3% 9%
B320to 39 5% 3% 5%
EO0to 19 37% 15% 41%

Land Management Catagories

23



ATTACHMENT C - EXAMPLE SOURCE WATER WATERSHED

Figure C-1. The area indicated by the red line in the middle of the image is the S. Fork
Scappoose Creek Source Water Area for the City of Scappoose (BLM lands are in pink)
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U.S. Environmental Protection Agency Rating System for Q 0 / 0 - Z

Draft Environmental Impact Statements
Definitions and Follow-Up Action*

Environmental Impact of the Action

LO - Lack of Objections
The U.S. Environmental Protection Agency (EPA) review has not identified any potential environmental impacts

requiring substantive changes to the proposal. The review may have disclosed opportunities for application of mitigation
measures that could be accomplished with no more than minor changes to the proposal.

EC - Environmental Concerns '
EPA review has identified environmental impacts that should be avoided in order to fully protect the environment.

Corrective measures may require changes to the preferred alternative or application of mitigation measures that can reduce
these impacts.

EO - Environmental Objections
EPA review has identified significant environmental impacts that should be avoided in order to provide adequate

protection for the environment. Corrective measures may require substantial changes to the preferred alternative or
consideration of some other project alternative (including the no-action alternative or a new alternative). EPA intends to work

with the lead agency to reduce these impacts.

EU - Environmentally Unsatisfactory

EPA review has identified adverse environmental impacts that are of sufficient magnitude that they are unsatisfactory :
from the standpoint of public health or welfare or environmental quality. EPA intends to work with the lead agency to reduce
these impacts. If the potential unsatisfactory impacts are not corrected at the final EIS stage, this proposal will be
recommended for referral to the Council on Environmental Quality (CEQ).

Adequacy of the Impact Statement

Category 1 — Adequate
EPA believes the draft EIS adequately sets forth the environmental impact(s) of the preferred alternative and those of the
alternatives reasonably available to the project or action. No further analysis of data collection is necessary, but the reviewer

may suggest the addition of clarifying language or information.

Category 2 - Insufficient Information
The draft EIS does not contain sufficient information for EPA to fully assess environmental impacts that should be

avoided in order to fully protect the environment, or the EPA reviewer has identified new reasonably available alternatives that
are within the spectrum of alternatives analyzed in the draft EIS, which could reduce the environmental impacts of the action.
The identified additional information, data, analyses or discussion should be included in the final EIS.

Category 3 — Inadequate

EPA does not believe that the draft EIS adequately assesses potentially significant environmental impacts of the action, or
the EPA reviewer has identified new, reasonably available alternatives that are outside of the spectrum of alternatives analyzed
in the draft EIS, which should be analyzed in order to reduce the potentially significant environmental impacts. EPA believes
that the identified additional information, data, analyses, or discussions are of such a magnitude that they should have full
public review at a draft stage. EPA does not believe that the draft EIS is adequate for the purposes of the National
Environmental Policy Act and or Section 309 review, and thus should be formally revised and made available for public
comment in a supplemental or revised draft EIS. On the basis of the potential significant impacts involved, this proposal could

be a candidate for referral to the CEQ.

* From EPA Manual 1640 Policy and Procedures for the Review of Federal Actions Impacting the Environment. February,
1987.




