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Introduction 
 
This report assesses the potential effectiveness of some of the restoration activities currently 
underway in the area of the proposed Timberline Bike Trail Park (Project) which aim to reduce 
existing sediment and hydrologic impacts from ski area development within the Project area.  
These activities and associated measures are described in “Timberline Restoration Activities 
Phase 1 (2013) Implementation Plans and Stormwater Pollution Control Plan” by Re-Align 
Environmental, dated 2013 (RE, 2013).  This evaluation of these activities primarily focuses on 
the restoration measures proposed as part of Phase 1, which Timberline and the MHNF plans on 
completing by the fall of 2013. 
 
This assessment of likely effectiveness is based on a body-of-evidence approach, using four sets 
of information:  1) field surveys and measurements of the specific areas proposed for restoration 
activities; 2) evidence and information on the effectiveness of past restoration activities; 3) 
existing conditions in the Project area affected by past restoration attempts and the development 
and operation of the ski area; and, 4) salient scientific literature.  More than three decades of my 
professional experience are also factored into the evaluations in this report. 
 
Field reviews: Specific areas reviewed in detail, measurements, and findings 
 
Three field reviews were conducted in the Project area on 6/1/13, 6/28/13, and 8/6/13.  The areas 
assessed, the type of measurements and evaluations performed, and findings are summarized in 
Table 1.  The findings provide important context for the evaluation of restoration effectiveness, 
as well as evidence of potential effectiveness of restoration attempts.  Table 2 (from RE, 2013) 
summarizes the proposed restoration measures. 
 
Table 1.  Areas and elements evaluated, methods, and findings.  Areas marked with an “*” are 
subject to attempted restoration under Phase 1 (RE, 2013). 

Date Area assessed Element Assessed Method Primary findings 
6/1/13 W. Fk Salmon 

about 100’ 
upstream of 
crossing by 
Timberline Road 

Surface fine 
sediment levels in 
the stream 

Visual 
estimate1 

Surface fine sediment levels in W. 
Fk. Salmon Creek are at about 
40%, in excess of the <20% 
standard in the MHNF Plan.  
These levels of fine sediment 
impair the survival and production 
of steelhead and cutthroat trout. 
(See Fig 1). 

6/1/13 Still Creek at 
several reaches: 
from crossing by 
Timberline Road 
upstream to Jeff 
Flood lift bottom 
terminal* 

Surface fine 
sediment levels in 
the stream 

Visual 
estimate 

Surface fine sediment levels in 
Still Creek are 90-100%, well in 
excess of the <20% standard in 
the MHNF Plan (See photos 1 and 
2).  These levels of fine sediment 
severely impair the survival and 
production of steelhead and 
cutthroat trout. (See Fig. 1). 

                                                
1 I have many years of experience in visually assessing fine sediment levels in streams.  My estimates are reasonably 
accurate (+/-10%), as statistical assessment of visual estimates and measurements have shown (Rhodes et al., 2000).  
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6/1/13 Jeff Flood lift 
bottom terminal* 
and lower runs 
(Kruser,* Mustang 
Sally, Uncle Jon’s, 
and Buzz Cut) 

Vegetative cover, 
erosion, and 
sediment delivery 
to streams during 
snowmelt 

Visual 
inspection 

The lift terminal and runs are 
poorly vegetated seven years after 
construction despite repeated 
attempts at revegetation, resulting 
in elevated sediment delivery to 
Still Creek tributaries.  Lift towers 
have permanently damaged 
riparian areas and riparian 
functions along these same 
tributaries (See photo 3). 

6/28/13 Lower portion of 
Stormin’ Norman 
Service Road* 

Vegetative cover, 
runoff, erosion 

Visual 
inspection 

Low levels of stream-road 
connectivity.   

6/28/13 Glade Trail* Trail stream 
connectivity 

Length of 
connected 
segments 
measured 
with hip 
chain 

14% of total trail length connected 
to stream. Mean length of road 
segments connected to stream 
network at points of connectivity 
= 176 feet. 

6/28/13 Still Creek 
immediately west 
of Jeff Flood 
Bottom Lift 
Terminal 

Surface fine 
sediment levels in 
the stream 

Measured 
surface 
fine 
sediment 
(grid 
method) 

Purposely measured points in the 
reach with the lowest levels of 
fine sediment.  Nonetheless, the 
measured mean fine sediment = 
84.9%, well in excess of the <20% 
standard in the MHNF Plan.  
These levels of fine sediment 
severely impair the survival and 
production of steelhead and 
cutthroat trout.  (See Figure 1) 

6/28/13 Lower portion of 
Kruser ski run* to 
NW of Jeff Flood 
bottom lift terminal 

Vegetative cover 
and soil conditions 

Visual 
inspection 

My ocular estimate of vegetative 
cover = only 40-50%, despite 
repeated revegetation attempts in 
the seven years since initial run 
clearing.  Soil showed diagnostic 
signs of highly elevated soil 
erosion (soil pedestals). 

8/6/13 Stormin Norman 
Service Road* 

Vegetation and 
soil conditions; 
stream-road 
connectivity 

Visual 
inspection; 
length of 
connected 
segments 
measured 
with hip 
chain 

18% of the entire length of the 
road connected to streams.  Mean 
length of road segments connected 
to stream network at points of 
connectivity = 163.4 feet. 
 
The lower portion of the road is 
intensely rilled and gullied, but 
the runoff from this section does 
not appear to be connected to be 
stream system. 

8/6/13 Stormin Norman 
Access Road* 
(from West Leg 

Vegetation and 
soil conditions; 
stream-road 

Visual 
inspection; 
length of 

About 60% of road might be 
connected to stream.  Mean length 
of road segments connected to 
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Connector) connectivity connected 
segments 
measured 
via pacing 

stream network = 207 feet. 
 
Road is currently graveled and 
does not exhibit signs of major 
erosion (e.g., intense rill/gullies), 
above and beyond typical road-
accelerated erosion. 

6/28/13, 
8/6/13 

Stormin Norman 
Access Road* and 
Service Road* and 
Glade Trail* 

Aggregated stream 
connectivity 

Paced and 
hip chain 

Means of aggregated data for the 
three routes:  Mean length of 
stream-connected segments = 
175.8feet.  21% of routes’ lengths 
connected to streams 

8/6/13 Ski run (“Mustang 
Sally”) directly  
underneath Jeff 
Flood lift about 
100 feet upslope of 
crossing by West 
Leg Connector 

Ground cover by 
vegetation or 
wood 

100 point 
boot tip 
transect 

51% of the area is bare ground 
seven years after initial clearing 
despite several attempts at 
revegetation.  Only 16% of 
ground covered by live vegetation. 
33% of ground covered by wood 
debris, mainly fine pieces. 

 

 
 
Existing conditions in the Project area affected by past restoration attempts and the 
development and operation of the ski area: evidence of past restoration effectiveness. 
 
As noted in Table 1, existing conditions within the Project area clearly indicate that the ski area 
development and operation has degraded affected watersheds, riparian areas, streams, and 
embedded fish habitats.  Still Creek and the West Fork Salmon River (WFSR) have extremely 
elevated levels of fine sediment.  From the crossing by the Timberline Road upstream to the Jeff 
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Flood lift bottom terminal, the inspected reaches of Still Creek had 80-100% surface fine 
sediment (See Photos 1 and 2), while the single reach evaluated in the WFSR had about 40% 
surface fine sediment.  The high levels of elevated fine sediment in these two streams are not in 
dispute.  The MHNF Bike Trail Environmental Analysis (EA, App. C, p. 37) noted that “Levels 
of fine sediment …in stream reaches [of WFSR and Still Creek] are among the highest observed 
in clear-water tributaries on the Zigzag Ranger District.”2   
 
These highly elevated fine sediment levels are extremely significant for several reasons.  First, 
these levels of fine sediment greatly reduce the survival of ESA listed steelhead and imperiled 
cutthroat trout that inhabit the Still Creek and WFSR.  At the levels of fine sediment in Still 
Creek, cutthroat survival from egg-to-emergence is vastly reduced and likely near zero (See Fig. 
1).  These levels of fine sediment also profoundly reduce steelhead survival and production 
(Meehan, 1991; USFS and USBLM, 1997).  Any incremental increase in fine sediment reduces 
steelhead growth (Suttle et al., 2004).  Thus, the existing levels of fine sediment in these streams 
are contributing to the continued loss of imperiled cutthroat and ESA-listed steelhead trout.    
 
Second, such grossly elevated fine sediment levels are due to highly elevated sediment delivery.  
Field and laboratory studies have consistently documented that increased sediment delivery 
elevates fine sediment levels in substrate.  The management-induced sources of elevated 
sediment delivery to these streams are easily identifiable within the Project area.  Sources 
include lift terminals, poorly vegetated ski runs, lift service and access roads, lift towers, and the 
removal of riparian vegetation for lift infrastructure and ski runs (See photos 3, 4, 5, 6)    
 
Third, the highly elevated fine sediment levels in Still Creek and WFSR conflict with the 
MHNF’s fine sediment standard.  The EA (p. 58) acknowledges that the MHNF’s fine sediment 
standard requires that fine sediment in streams must not exceed 20%.  Compliance with this 
standard will require significant reductions in existing levels of fine sediment delivery.  Any 
increase in sediment delivery within the Project area will directly conflict with progress towards 
compliance with this MHNF Plan standard. 
 
Fourth, the degraded fine sediment conditions in the streams indicate that the BMPs and 
mitigation measures applied as part of ski area development and operation have failed to 
effectively prevent stream degradation from elevated sediment delivery.  Such relatively 
ineffective measures and BMPs include silt fences, attempted revegetation (See photos 3, 5, 6) 
and road drainage features.  This result is not surprising.  BMPs and mitigation measures 
generally have limited effectiveness, but are particularly ineffective in areas with high levels of 
precipitation, highly erodible soils, steep topography, as is the case with the Project area.  
Restoration/BMPs involving revegetation are particularly ineffective in the Project area due to 

                                                
2 The EA (App. C., p. 37) indicates that surface fine sediment levels in the Still Creek are at about 52%, which is 
considerably lower than what I measured.  This discrepancy may be due to three factors:  1) surface fines were 
measured by the MHNF in different locations in Still Creek than my measurements; 2) fine sediment conditions 
were measured by the MHNF in 2010 (EA, p. 58), so fine sediment levels in Still Creek may have deteriorated since 
then; and/or, 3) the MHNF’s fine sediment data were collected via Wolman pebble counts (EA, p. 58), which 
consistently underestimate fine sediment levels, as the best available science, including USFS publications,  has 
documented.  
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infertile soils, short growing season, droughty summers, all of which thwart or severely hamper 
revegetation, as evidenced throughout the Project area.  
 

 
Photo 1.  Still Creek reach about 40 feet west and downslope of the western edge of the heavily disturbed 
area surrounding bottom terminal of the Jeff Flood Lift on 6/1/13.  Surface fines in this reach comprise 
about 90-100% of the stream bottom, well in excess of MHNF Forest Plan standard requiring less than 
20% surface fine sediment.  This level of fine sediment in streams severely impairs the production and 
survival of steelhead and cutthroat trout which inhabit the stream (See Fig. 1).  The fine sediment not only 
occupies a large amount of the surface of the stream bottom but is also more than 2” deep. 
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Photo 2.  Fine sediment scooped from the surface of the stream bottom on 6/1/13 of the Still Creek reach 
shown in the previous photo. 

Figure 1. Reduction in cutthroat trout survival with increasing levels of fine sediment, based on data from 
Weaver and Fraley (1991). 
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Photo 3.  Base of lift tower (upper right of photo) abutting Still Creek tributary.  This tower has 
permanently degraded riparian functions.  High levels of bare ground and evidence of greatly elevated 
sediment delivery continue to persist.  BMPs (silt fences) have been rendered wholly ineffective at 
obviating sediment delivery to the stream.  Such BMPs are wholly ineffective at reducing the permanent 
damage to key riparian functions (bank stability, stream shading, etc.) caused by tower construction. 
 
Route-stream connectivity measurements made on 6/28/13 and 8/6/13 found that about 21% of 
the lengths of surveyed routes proposed for restoration were connected to the stream system (See 
Table 3).  The average length of the segments connected to streams and connectivity points on 
these routes was 175.8 feet, vastly lower than the 750 feet assumed in the EA (Appendix C, p. 17 
of 52 (unpaginated)).  These results demonstrate that the MHNF vastly overestimated mean 
length of road segments connected to streams by a factor of about 4.3 times, and, hence, the 
potential benefits of restoration attempts, if it is successful, on these routes. 
 
While diagnostic evidence of acutely elevated erosion and runoff was observed and documented 
on some of the areas proposed for Phase 1 restoration attempts, particularly the Stormin’ Norman 
Service road (See photos 4 and 7), many of these areas had relatively low levels of hydrologic 
connectivity with the stream system.   
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Table 3.  Results of route-stream connectivity surveys on routes evaluated on 6/28/13 and 8/6/13.  
Routes marked with an “*” are subject to attempted restoration under phase 1 (EA, 2013). 
 
Survey 
Date 

Route Total 
route 
length 
(ft) 

Number of 
connected 
segments 

Total length of 
connected 
segments (ft) 

Fraction 
of total 
route 
length 
connected 
to stream 
system 

Mean length of 
connected road 
segments (ft) 

6/28/13 
Glade 
Trail* 2512 2 352  0.14 176 

8/6/13 

Stormin’ 
Norman 
Service 
Road* 44603 5 817 0.18 163.4 

8/6/13 

Stormin’ 
Norman 
Access 
Road* 

(from West 
Leg 

Connector) 686 2 413.6 0.60 206.8 

6/28/13, 
8/6/13 

All three 
surveyed 

routes 7658 9 1582.6 0.21 175.8 
 
 

                                                
3 The length of this route measured via hip chain is significantly longer than indicated in RE (2013).  It is possible 
that this is due to the route length in RE (2013) being assessed via slightly inaccurate maps of the road, rather than 
actual measurement of road length in the field.  All other distances for total route length distances in this table were 
taken from Table 2 (RE, 2013). 
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Photo 4.  Gully erosion caused by the combined impacts of the Stormin’ Norman upper lift terminal, 
access road from Timberline Lodge, and the lift service road (8/6/13).  Although the service road is 
proposed for decommissioning, even if the decommissioning is successful, which is not assured, it may 
not significantly abate this gully erosion.  This is because much of the erosion is due to the impacts of the 
access road and lift terminal.  
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Photo 5.  High levels of bare ground on “Mustang Sally” ski run below the Jeff Flood lift in the Still 
Creek watershed.  Groundcover measurements made in this area on 8/6/13 indicate that 51% of the soil is 
bare of cover, causing vastly elevated erosion and consequent sediment delivery to Still Creek tributaries, 
which in turn elevates fine sediment levels the stream.   Only 16% of soils in this area were covered by 
live vegetation.  These high levels of bare ground and extremely depressed levels of cover by live 
vegetation both provide strong empirical evidence that restoration activities involving attempted 
revegetation are likely to fail within the Project area, because these conditions persist even though 
revegetation has been attempted several times in the seven years since lift construction (EA, Appendix A, 
p. 44).  Plainly, these past restoration efforts have been ineffective.   
 
The 6/28/13 field evaluation found that similarly low levels of groundcover on the lower portion of the 
“Kruser” ski run near the Jeff Flood lift bottom terminal, with very little cover by vegetation.  Soil 
pedestals were also observed on the Kruser ski run, which are diagnostic of highly elevated soil erosion.  
Notably, this lower portion of the ski run drains directly into Still Creek. 
 



 

 12 

 
Photo 6.  Base of Jeff Flood lift tower (upper right of photo) abutting Still Creek tributary.  This tower 
has permanently degraded several riparian functions, including sediment detention, stream shading, and 
provision of wood to the stream.  High levels of bare ground and evidence of greatly elevated sediment 
delivery continue.  BMPs (silt fences) have been rendered wholly ineffective at obviating sediment 
delivery to the stream.  Such BMPs are wholly ineffective at reducing the permanent damage to key 
riparian functions (bank stability, stream shading, etc.) caused by tower construction. 
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Photo 7.  Severe gully erosion caused by greatly elevated runoff from the Stormin Norman lift service 
road (6/28/13), looking down towards the bottom terminal.  Field inspections on 6/28/13 and 8/6/13 found 
that the road-generated runoff and eroded sediment transported in this gully is not connected to the stream 
system.   It drains to the north of terminal (right of terminal in photo) into a forested flat where the eroded 
sediment is deposited.  
 
Evaluation of potential effectiveness of proposed restoration measures in the Project area. 
 

Revegetation and decommissioning efforts 
 
Existing conditions and field survey results indicate that the proposed road decommissioning, 
(Stormin’ Norman Service Road), trail conversion (Glade Trail), and other revegetation efforts 
(Kruser run landing, Roundhouse, Jeff Flood bottom terminal) (See Table 2) will not be effective 
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in significantly reducing erosion and sediment delivery.  This is because there is bountiful 
evidence within the Project area that revegetation efforts have consistently failed.  Notably, 
revegetation efforts have failed even in the lower elevation portions of the Project area where 
conditions are more conducive to vegetative growth due to more fertile soils and a longer-
growing season than in the higher elevation portions of the Project area.  For instance, soils on 
the Kruser and Mustang Sally ski runs in the lower elevation part of the Project area have highly 
depressed levels of vegetative cover some seven years after lift and run construction, despite 
multiple revegetation attempts.  Revegetation of treated areas at higher elevations, such as the 
Stormin’ Norman Service Road and the Glade Trail, are likely to be even more unsuccessful due 
to the adverse elevational effects on soil fertility, length of the growing season, and resulting 
effects on vegetative growth. 
 
There is no dispute that many areas remain poorly vegetated despite revegetation efforts.  
Consistent with my own findings, the EA (pp. 118-119) acknowledges that seeding and other re-
vegetation efforts within the Project area have been unsuccessful:  “The construction of the Jeff 
Flood lift resulted in approximately 77 acres of ground disturbance for new ski runs. To date, 
portions of those runs remain poorly vegetated and contribute sediment to intersecting road and 
ditch lines which transport the sediment to Still Creek."   
 
This is highly significant, because it has long been known that a vegetative cover is absolutely 
essential to reducing management-induced erosion and sediment delivery, as legions of studies 
have documented.  Bare soils typically erode at rates more than a 1,000 times higher than from 
soils covered by live vegetation (e.g., Dunne and Leopold, 1978; Maidment, 1993).  Therefore, 
empirical evidence strongly indicates that revegetation efforts will not be successful and, hence, 
will not significantly contribute to reduced sediment delivery within the Project area. 
 
Some proposed restoration treatments are also likely to significantly reverse existing vegetative 
recovery in some areas.  For instance, decommissioned routes will be ripped (RE, 2013) which 
will eliminate existing vegetation on the routes (See Photos 8 and 9).  These impacts on existing 
vegetation conflict with restoration needs.  The effects of this vegetation loss are likely to be 
highly persistent due the slow-to-negligible rates of revegetation in impacted areas within the 
Project area, especially in the higher elevation areas.  Therefore, the decommissioning is likely to 
elevate, rather than reduce, sediment delivery from treated areas, due to eradication of existing 
vegetation on treated areas.   
 
The baring of soils caused by road ripping as part of decommissioning is likely one of the major 
factors that contribute to elevation of erosion and sediment delivery after ripping for several 
years after treatment.  It is well-established that road decommissioning increases erosion and 
sediment delivery to streams for a few years (Switalski et al., 2004; GLEC, 2008; Grant et al., 
2011).   
 
It is also possible that route decommissioning can greatly increase pulsed erosion and sediment 
delivery if intense rains occur during periods when soils have been freshly bared.  Studies have 
shown that sediment-delivery from such ground-disturbing activities are greatly influenced by 
the stage of the activities and resulting conditions when such storms occur.  This may have 
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already occurred within the Project area, as there have been several relatively intense rain events 
in late August-early September.  
 
There is a considerable body of scientific evidence that road decommissioning will not result in 
any appreciable reductions in sediment delivery for many years within the Project.  This is 
because infiltration, runoff, vegetation, and, hence erosion rates, are not rapidly restored on 
decommissioned roads (e.g., Potyondy et al., 1992; Menning et al., 1996; Beschta et al., 2004; 
Foltz et al., 2007; GLEC, 2008).  Foltz et al., (2007) documented that road decommissioning 
does not rapidly or appreciably restore infiltration rates or rates of re-vegetation, even many 
years after treatment.  Foltz et al. (2007) also documented that there was no major improvement 
in infiltration rates, and hence, no major reduction in elevated road runoff for four years after 
treatment.  Foltz et al. (2007) found that re-vegetation on the ripped roads was nominal at higher 
elevations:  four years after treatment, the two higher elevation roads in the study only had 6% 
and 9% of the ripped road surfaces covered by vegetation, showing that re-vegetation was 
slowed by elevation-related factors affecting vegetation growth.   These results related to 
elevational effects are applicable to the Project area where conditions related to elevation, 
including low soil productivity, short growing season, and deep snowpacks will severely hamper 
re-vegetation on decommissioned roads.  Foltz et al. (2007) also documented that the 
susceptibility of decommissioned roads to erosion also showed only very minor improvement 
over four years; in some years on some decommissioned roads, the susceptibility to erosion 
increased.   
 
Over the past 24 years I have inspected hundreds of decommissioned road segments and 
landings.  My own professional experience is consistent with the scientific literature regarding 
road decommissioning.  That is: benefits are nominal for at least a decade and extremely slow to 
accrue thereafter.  In my experience, it has been obvious that many decommissioned road 
segments plainly elevate erosion and sediment delivery for several years; poorly executed 
decommissioning can elevate erosion and sediment for decades. 
 
There is a high degree of certainty that road decommissioning in the Project area will not 
effectively reduce sediment delivery and runoff from roads appreciably for at least 10 years.  
This high degree of certainty is due to existing conditions, evidence within the Project area, and 
available scientific literature.  Notably, there is no evidence from existing conditions within the 
Project area or in the scientific literature that provides support for the notion that road 
decommissioning or revegetation efforts within the Project area can rapidly reduce sediment 
delivery and runoff from treated areas.  
 
There is also a high degree of certainty that the proposed decommissioning will contribute to 
elevated sediment delivery for at least a few years, for the same reasons cited above.  There is no 
evidence within the Project area or in scientific literature that indicates that the proposed 
decommissioning will not elevate sediment delivery for several years. 
 
There are also some logistical obstacles to achieving some of the decommissioning objectives on 
the Glade Trail.  RE (2013) calls for narrowing the route which has been widened to road width 
due to bike traffic (which was verified in the field).   However, most of the route is flanked by 
relatively flat terrain, which will make it highly difficult to confine bike traffic to a narrowed 
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route because it will be too easy for bikers to widen route via off-trail riding.  Therefore, there is 
a high degree of uncertainty that the Glade Trail can be effectively narrowed. 
 
There are also logistical obstacles to achieving reductions in erosion and sediment delivery via 
decommissioning of the Stormin’ Norman Service Road.  For instance, the heavy erosion and 
sediment delivery in pronounced gullies near the upper lift terminal (see Photo 4) are not 
generated solely by the service road; instead, much of the runoff, erosion, and sediment delivery 
are due to the lift terminal and adjunct access road (see Photo 4).  Therefore, decommissioning of 
the service road is highly unlikely to eliminate this source of degradation.   
 
Another example of a major logistical barrier on the Stormin’ Norman Service Road is the 
topography surrounding the lower portion of the road, upslope of the bottom lift terminal (See 
Photo 7).  The extremely high gully erosion in this area is not only due to the road, but its 
position in a longitudinal topographic depression which funnels road runoff into a pronounced 
gully.  Mere decommissioning will not eliminate this situation or the continued impacts.   
 

 
Photo 8.  Vegetation conditions on the Stormin’ Norman Service Road on 8/6/13.  The road is being 
decommissioned.  The road will be ripped as part of decommissioning (RE, 2013), which will eradicate 
existing vegetation on the road.  This is significant because vegetative growth is extremely slow to 
negligible in the area.  It has likely taken a long time for the existing vegetation to colonize portions of the 
road.  The loss of existing vegetation on the roads is also significant, because lupins comprise much of the 
cover.  Lupins are important post-disturbance pioneer plants that fix nitrogen in soils and thereby increase 
soil fertility, which helps to promote the establishment of additional vegetation. 
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Photo 9.  Vegetation conditions on the Stormin’ Norman Service Road just downslope of the Pacific 
Crest Trail on 8/6/13.  The road will be ripped as part of decommissioning (RE, 2013), which will 
eradicate existing vegetation on the road.  This is significant because vegetative growth is extremely slow 
to negligible in the area.  It has likely taken a long time for the existing vegetation to colonize portions of 
the road.  The loss of existing vegetation on the roads is also significant, because lupins comprise much of 
the cover.  Lupins are important post-disturbance pioneer plants that fix nitrogen in soils and thereby 
increase soil fertility, which helps to promote the establishment of additional vegetation. 
 

Surface water management efforts and route surfacing 
 
Surface water management and control is proposed for several areas under the Phase 1 (RE, 
2013, See Table 2).  These are not likely to be particularly effective for several reasons.  First, 
many of the areas proposed for surface water management and control are close to streams, 
including the Kruser Run Landing, Jeff Flood Bottom Terminal (which is flanked by two Still 
Creek tributaries), the Stormin’ Norman Access Road (the lower portion of which is also flanked 
by two tributaries).  Scientific literature has repeatedly noted that drainage diversion features 
near streams often merely route runoff and sediment over hillslopes and into streams, as noted in 
the USEPA’s commissioned assessment of road BMPs and the water quality impacts of roads 
(Great Lakes Environmental Center (GLEC), 2008) and as I have repeatedly observed during the 
course of my work over the past 25 years.  The Clearwater National Forest (CNF) in Idaho noted 
that routes within 300 feet of streams were likely to drain into streams (CNF, 2003).  GLEC 
(2008) also noted that in the Pacific Northwest efforts to prevent road drainage to streams have 
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considerable potential for failure.  The ability of route runoff diversion features to capture 
sediment or prevent it from entering headwater stream is quite limited and quickly exhausted 
(GLEC, 2008).  Despite drainage diversions near streams, sediment is often delivered to streams, 
particularly in the Pacific Northwest (GLEC, 2008).   As the GLEC (2008) study noted with 
respect to road impacts in sensitive areas, such as those near streams, “…in some cases, 
however, control of the problem may not be feasible: location ‘trumps’ management practice.”  
For this reason, the surface water management efforts near streams are highly unlikely to 
significantly reduce existing runoff and sediment impacts. 
 
Second, many points of stream-route connectivity are already due to existing road drainage 
diversions.  Third, as previously noted, the EA greatly overestimated potential benefits of 
decommissioning and attempts to disconnect treated roads from the stream system, because the 
EA vastly overestimated the existing level of route-stream connectivity. 
 
Fourth, as with road decommissioning, it is also possible that devegetation and soil baring 
associated with engineered drainage activities can greatly increase pulsed erosion and sediment 
delivery if intense rains occur during periods when soils have been freshly bared.  Studies have 
shown that sediment-delivery from such ground-disturbing activities are greatly influenced by 
the stage of the activities when such storms occur.  This may have already occurred within the 
Project area, as there have been several relatively intense rain events in late August-early 
September.  
 
Last, several of the proposed surface water management activities are not restorative, because 
they do nothing to restore natural watershed processes, such as the infiltration, storage, and 
release of water in soils.  Instead these proposed surface water control approaches involve 
engineered re-routing of runoff, which is not restorative.  For instance, the proposed surface 
water drainage management on the Kruser Run landing involves significant reconfiguring of 
soils and surface topography with lowly permeable materials (e.g. RE, p. 29, 2013).  This does 
nothing to restore watershed functions.  The restoration of watershed functionality is a critically 
important aspect of effective restoration (Kauffman et al., 1997) 
 
Surfacing of routes with gravel, which is proposed for the Stormin’ Norman Access Road, can 
have benefits with respect to reducing erosion and sediment delivery but these benefits are highly 
transient.  Road traffic and runoff removes gravel from road surfaces fairly rapidly, by displacing 
it from travelways, pushing it in the native surface and/or pumping finer material below gravel to 
the road surface (Fu et al., 2010), all of which results in a return to a native surface, negating the 
effects of gravel surfacing (see Photo 10a & 10b).  Further, the gravel surfacing of the Stormin’ 
Norman road is likely to only provide nominal benefits, because my field evaluation found that 
the road surface is hardened, partially graveled, and surface conditions do not exhibit diagnostic 
signs (e.g. heavy rilling) of severe road erosion. 
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Photo 10a & 10b.   Two roads in the Oregon Coast Range that had been surfaced with rock and gravel 
about 3 months prior to the time of photos.  The travelways had primarily reverted to a native surface 
condition that is actively eroding, including that in concentrated runoff in ruts in the native surface of the 
roads, resulting in high levels of sediment delivered to nearby streams.   
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