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1.0 Purpose and Need
1.1 Introduction
The Wells Creek Sale is proposed by the Confederated Tribes of the Colville Indian Reservation
(CTCR) and the Bureau of Indian Affairs (BIA). This sale is made up of three drainages: Gibson
Creek, Wells Creek, and Klondike Creek. The entire sale area is 9,858 acres. An estimated 2,408
acres would be affected from various timber activities such as, logging, thinning, planting, and
prescribed burns. It is estimated 16.2 million board feet (MMBF) would be removed in this
entry. This project would provide work for tribal members and address many forest health issues.

1.2 Purpose and Need for Action
The first purpose of this project is to create work and income for tribal members. Many tribal
members own and operate their own forest based companies. These companies provide work and
income to many people. With no action, no work or income would be created. The second
purpose is to address forest health issues. The forests in the Wells Creek Project Area drainages
are over stocked and have numerous forest health concerns. Treatments need to take place to
alleviate these concerns. The final purpose is to grow a healthy sustainable forest. This is
accomplished by various site preparation techniques and intermediate treatments.

1.3 Issues, Concerns and Objectives
Forestry
1. 77.1 MMBF is to be harvested according to the current IRMP (Integrated Resource
Management Plan) on average every year.
Concern: If there is no action, 16 MMBF from Wells Creek Natural Resource Project
Area would not go towards the 77.1 MMBF obligation.
2.

Employment provided by the work in the Wells Creel Natural Resource Project.
Concern: Unemployment would rise on the reservation if there is no action.

3.

Forests in the Wells Creek Natural Resource Project Area are overstocked.
Concern: The forest is at risk from disease, insects and large wildfires.

4.

There are many units with overstocked young trees.
Concern: A major delay in tree and forest development.

The objective of this project is to take all the issues and concerns and reduce or resolve them. If
this project goes forward then 2 of the 4 concerns above would be solved. The 16 MMBF that
Wells Creek Natural Resource Project is to provide, would be fulfilled. And the overstocked
young trees would be thinned; which would provide quicker tree and forest development.
Secondly, this project would lessen the forest health concerns and provide employment.
Soil Resource Objectives
1. To ensure sufficient quantities of coarse woody debris left within the project area to
fulfill all ecological processes.
Indicator:
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A. Project acres by potential degree of coarse woody debris (CWD) loss*
2. To ensure the ecological processes (hydrologic cycling, plant productivity, nutrient
cycling, and habitat) provided by soils are robust and functional.
Indicators:
A. Project acres by potential degree of soil disturbance*
B. Road construction and use*
3. To prevent landslides and mass wasting events resulting from proposed project
activities.
Indicators:
A. Presence of landslide/mass wasting-prone soils and topography
B. Proximity to documented landslide/mass wasting sites
*See Soils Technical Supplement for explanation of indicators.

Hydrology Objectives
1. To minimize erosion and sediment delivery to surface waters and prevent stream
bank/wetland disturbance.
Indicators:
A. Road construction and use
B. Road construction/use within 200 ft. of surface water
C. Harvest proximity/adjacency to surface water
Fish and Wildlife Objectives
1. To maintain and restore critical forest structure; old growth forests, deciduous stands,
wetlands, large woody debris, etc. (Klock 2001).
Indicators:
A. Wetland and stream adjacency acres
B. Miles of road locations
2. To reduce alterations to fish and wildlife habitat in order to sustain viable populations
and communities through maintained thermal, forage and travel cover and reduction
of habitat fragmentation (Klock 2001).
Indicators:
A. Block size and adjacency, acres
B. Road density, miles/square mile
C. Miles of new road construction
3. To maintain or increase the quantity and quality of habitat necessary to sustain and
restore fish populations through high quality habitat and water. (Klock 2001).
Indicators:
A. Miles of road construction
B. Density of stream crossings (new, existing, removed)
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C. Miles of stream adjacency

1.4 Compliance with Other Codes and Regulations
The CCT PIRM provides an in-depth Reservation wide analysis addressing many of the concerns
and issues outlined in the following section. This project is designed to be compliant with
Colville Tribal Forest Practices Code (208), CTC 4-9: Hydraulic Project Permitting, 4-10: Water
Resources Use and Permitting, the Endangered Species Act, and other applicable Tribal and
Federal Regulations.

1.5 Decision(s) to be Made
The Colville Agency Bureau of Indian Affairs (BIA) Superintendent with the concurrence of the
Colville Business Council (CBC) will determine which alternative is selected for
implementation.
a) To take no action (Alternative A)
b) To approve the proposed action (Alternative B)
c) To approve the preferred action (Alternative C)
d) To direct an additional alternative be created.
The BIA Superintendent will also determine whether the environmental consequences are
significant and prepare either a Finding of No Significant Impact (FONSI) or an Environmental
Impact Statement (EIS).

1.6 Public Scoping
The public scoping related to the Record of Decision (ROD) process started in 1994 (Klock
2001, pg 31). Through numerous “visioning sessions” with the Tribal membership and detailed
input by Tribal staff and management, 15 goals for management of natural resources were
identified. These goals were used to identify key planning issues that were the focus of the
Integrated Resource Management Plan (IRMP) EIS (Klock 2000). In July of 2001 the ROD and
PIRM were approved by the Colville Tribal Business Council. The ROD outlines a 15 year
implementation plan in which the cumulative effects were analyzed in Alternative 7 of the Final
Environmental Impact Statement (FEIS) (Klock 2000).
A Public Field Tour of the project area was held in October of 2016.
Consultation and Coordination
This project has been reviewed by the Colville Tribes interdisciplinary 3P Team. The 3P Team
includes technical resource specialists from each of the Natural Resource Programs.
Major Relevant Issues Identified through Scoping
Wells Creek Road was identified as a major concern as it is proposed as a main haul road. It is
located very close to the Well Creek and has a history of delivering sediment to the creek. If
significant mitigation is not done, it could potentially cause a violation of water quality
standards.

2.0 Alternatives Considered
2.1 General Discussion: Alternative Design
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The National Environmental Policy Act (NEPA) and the Council on Environmental Quality
(CEQ) have developed regulations that require that a reasonable range of alternatives be
considered in NEPA documentation, including the “Proposed Action” and “No Action”
alternatives.
For this project, Alternative A (No Action) is included to fulfill the requirements of NEPA and to
provide baseline values by which to measure the effects of other alternatives. For the purposes of
this document, “no action” means that no harvest or other resource manipulation would occur if
this alternative were adopted.
Alternative B (the Proposed Action) was constructed to fulfill the purpose and need. That is,
Alternative B was designed to:
 Reduce risk of loss of timber to insects, disease, and fire,
 Provide stumpage income for the Colville Tribes,
 Provide employment for Tribal members,
 Provide opportunity for profit for Tribally owned businesses,
 Improve general forest health
 Expand forest regulation
All alternatives are designed to meet all legal and procedural requirements to which the Colville
Tribes and the Bureau of Indian Affairs must adhere.

2.2 Alternative A: No Action
The “No Action” alternative is included as required by BIA NEPA regulations. Under this
alternative no timber harvest, road reconstruction, or other manipulation of resources would take
place.

2.3 Alternative B: Proposed Action
Timber harvest of 1,407 acres, 481 acres of Precommercial Thin (PCT) treatments and 484 acres
of prescribed burns in the Wells Creek Project Area.
For this logging entry (2017-2021), Alternative B would treat approximately 2,372 acres with
silvicultural treatments, including PCT and prescribe burn acres.
Summary for Alternative B
Table 1. Current prescription acre summary.

Prescription
Pre-commercial Thin (PCT)
Regeneration with Reserve Trees (RRT)
Seed Tree (ST)
Shelter Wood (SW)
Commercial Thin (CT)
Regeneration with Reserve Trees/Shelter Wood (RRT/SW)
Seed Tree/Commercial Thin (ST/CT)
Over-story Removal
Prescribed Burn
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Acres
481
199
256
407
399
83
63
36
484

Total Acres

2,408

Alternative B – Harvest Systems and Road Work
The harvest system acres are shown in Table 2. The acres are estimated. Operational decisions
would be made on the ground to determine how each acre would be harvested. Generally, areas
over 35% slope would be cable logged, but there are small, steep inclusions that may be
harvested using a ground system such as tractor or forwarder. PCT units are not included in these
estimates because no logging equipment would be used for these treatments.
Table 2. Harvest systems outline.

Logging Method

Acres

Ground Based

1,043

Cable

400

Approximately 14.7 miles of new road construction, and 26.6 miles of reconstruction would
occur to facilitate logging operations (see Road Work Map in Appendix 7.1). All new
construction would be closed. New construction and reconstruction proposed for closure would
be closed upon completion of harvest operations, site preparation, and planting activities.
Additionally, significant mitigation would take place on Wells Creek Road in order to decrease
potential soil erosion into Wells Creek. This could include graveling, outsloping, removing
berms from the outside of roads, providing drain dips, waterbars, rolling grade, creating berms,
sediment basins, silt fences or other methods. All portions of the road would be stabilized.
Table 3. Estimated miles of road construction and reconstruction needed for the project.

Roads
New Construction
Reconstruction

Miles
14.7
26.6

Many roads in the project area are closed naturally or with tank traps from previous projects.

2.4 Alternative C: Preferred Action
This alternative consists of all the action identified in Alternative C with the addition of moving
a 1.7 mile segment of Wells Creek Road. The road would be moved a minimum of 75 feet up to
150 feet beyond the upslope edge of the existing road. Please see the Map in Section 7.5 for
estimated location. The new road construction would be built to BIA standards. The old portion
of the road would be decommissioned by the Water Restoration Project.

2.5 Features Common to all Alternatives
Operators must ensure that, as a result of implementation, CWD densities do not fall below the
ecologically necessary densities detailed and explained within the Soils Technical Supplement.
Operators must ensure that all Best Management Practices (BMPs) and standards for timber
harvest identified in Colville Tribal Code (CTC), Chapter 4-7: Forest Practices are followed in
order to minimize soil disturbance resulting from actions taken under any alternative.
Road Closure Plan
All newly constructed roads would be closed following implementation.
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3.0 Affected Environment and Environmental Consequences
3.1 Forestry
Affected Environment
The project area is located in the Wells Creek, Klondike Creek, and Gibson Creek drainages.
There are approximately 9,858 acres in the project area, with most of these acres being part of
the commercial cut base.
Logging & Fire History
For the first and middle part of the 1900s most of the logging that took place was single tree
selection. In the late 1980s and 1990s due to a change in management philosophy regeneration
harvest consisting of clear cuts, regeneration with reserves, seed tree, Improvement cuts and
shelterwood cuts where permitted and utilized. There is no objective record of any major fire
activity in recent history. The table below shows past treatments.
Historical Treatments
Clear Cut
Commercial Thins
Regeneration with Reserves
Irregular Shelter-wood
Overs-tory Removal
Improvement Cut
Seed Tree
Sanitation
Total Treated Acres

Acres
430
623
187
91
252
167
86
76
3,924

Table 4. Acres of past harvest treatments by silvicultural prescription.

Chart 1 below shows that after this project is complete 55% of the sale area would remain
untreated, or was treated lightly with single tree selection. 24% would be or has been treated with
intermediate treatments, such as commercial thins, improvement cuts, and prescribed burns. And
20% of the sale area would be treated with regeneration harvests, which consist of shelter-wood,
seed tree, and regeneration with reserve treatments.
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Chart 1
No Treatment
5%

Commercial Thin

9%

2%

Clear Cut
4%
6%
55%

6%

Regeneration with Reserve
Trees
Seed Tree
Impovment Cut

13%

Prescribed Burns
Shelter-wood

Chart 1. Shows the total percent of the Wells Creek Project Area that has been and
would be treated if the Proposed Action takes place.

Current Forest Conditions
The Wells Creek Project Area is considered a Douglas fir habitat type in most of the sale area.
This means that Douglas fir is the most shade tolerant species that grows in this area, and if there
were no disturbances, like fire, insects, diseases or logging, then the forest would eventually
become a pure Douglas fir forest. There are some areas that would be considered a sub-alpine fir
habitat on the higher elevation, and grand fir habit types are found in many of the draws where
there is more moisture. The most common non tree vegetation is mallow ninebark. Other
common species are ocean spray, myrtle pachistima, snow berry, pine grass, spirea, and some
heart leaf arnica. The tree species consist of Douglas fir, western larch, ponderosa pine, lodgepole pine, sub-alpine fir in the higher country, and grand fir in the draws.
Major Forest Health Issues


Dwarf Mistletoe in Douglas fir, western larch and sub-alpine fir.



Armillaria root rot effecting Douglas fir and subalpine fir.



Elytroderma needle blight in large ponderosa pine.



Stagnate over crowded forests.

Dwarf mistletoe is a parasite that depends on the nutrients produced by its host. The host trees
can suffer from growth loss, distortion, top kill, mortality, and a weakened condition more
vulnerable to beetle attack (Goheen & Willhite 2006). A study shows the growth loss in trees
with 10 inch diameter and greater varies from how severe the infection is (Mathiasen et al 1990).
Using the Hawksworth rating system (1 being light, and 6 being extreme) 85% of the stands, in
the project area, have Dwarf Mistletoe and the average Hawksworth rating is 3. In addition there
are many trees with in the stands with 4s, 5s and 6s (See figure below to calculate Hawksworh
rating). Trees that suffer from a Hawksworth rating of 3 lost 10% of annual growth, a rating of 4
lost 25%, a rating of 5 lost 45%, and a rating of 6 lost 65%. Severely infected Douglas fir stands
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have 3 to 4 times the mortality as healthy stands. In addition, Dwarf mistletoe spreads at a rate of
1.5 to 2 feet per year in multistoried forest, (Mathiasen et al 1990) but can infect trees as far as
30 feet away (Hadfield et al 2000). Taking this information into account, 1.5 to 2 feet per year
may not sound like much, but if every tree currently infected continues to contaminate other
branches or trees within 2 feet, the infected area grows substantially and already infected areas
become worse.
Armillaria root rot is scattered throughout the Douglas fir and sub-alpine fir stands. Armillaria is
a fungus that causes root and butt decay, growth loss and mortality. Once a tree is weakened the
chance of death, by bark beetles, grows very much (Goheen &Willhite 2006). Douglas fir and
sub-alpine fir are the most susceptible species. Armillaria spreads at a rate of 8.4 inches per year
(van der Kemp 1993) through the roots of an infected tree, or in some cases by rhizomorphs
(Cruickshank et al 1997). Every 10 years, 20% to 30% of infected Douglas fir die from
Amellaria (Byler et al in preparation). Once a tree is infected it will die in a matter of time.
The most significant disease that affects the ponderosa pine is Elytroderma needle blight. This is
a foliar pathogen that causes the growth rate of its host to lesson, deforms tree tops and weakens
the tree which makes it less resistant to beetle attacks (Goheen & Willhite 2006). Large
ponderosa pine from previous silvicultural treatments where left as a seed source. Many of these
large trees are infected with Elytroderma. In late summer and fall Elytroderma spores mature and
eject if environmental conditions are right, (Childs et al) possibly infecting the younger
generation below. Elytroderma needs wet conditions to spread (Childs et al) this makes it less
dangerous than Dwarf mistletoe, but still a risky problem. This disease is not a huge problem in
the Wells Sale, but is worth mentioning.
Much of the forest is very dense and the growth rates have slowed or are stagnate. These kinds of
conditions help foster insect, disease and fire problems. In addition, the excess of trees absorb a
large amount of water, which lessons the amount of water that flows down drainages. So, if no
treatments are done the fire danger would remain the same or increase, the insects and disease
will take advantage the stagnate forest and kill more trees.
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Figure 1. Illustration of how to use and calculate Hawksworth’s Dwarf Mistletoe rating system.

Road Conditions
Wells Creek road would be a main hauling road for this project. Over the length of 3.4 miles of
the road, separation between and the road and creek varies from 0 to about 100 feet. For most of
this length the road lies within the riparian management inner zone. Runoff from the entire
length of road influences water quality either by draining directly into the stream or at locations
within 100 feet of the stream. Sediment carried by runoff which enters the creek degrades water
quality and fish habitat. Presence of the road in the riparian area reduces riparian function in
other ways, including modifying the hydrology, and reducing shade, litterfall, and woody debris
recruitment.
Environmental Trust inventoried the Wells Creek road system in 2011 and quantified sediment
delivery rates to streams using the Washington Road Surface Erosion Model (WARSEM).
WARSEM uses road prism characteristics such as width, gradient, and vegetation of cut and
fillslopes, traffic levels, road drainage locations, direct versus indirect delivery, distance from
stream, and soil parent material erodibility to assess delivery. At the time, the road was not being
used for log haul. Average sediment delivery to the stream or adjacent floodplain for this road
was calculated at 4.2 tons per year when inactive. During logging and log haul, sediment
delivery can spike upward. Research has shown that traffic related to active timber harvest
operations can mobilize up to 13 times more sediment than a road with very little or no traffic
(Dubé et al, 2004).
Photos show the road prism is vulnerable and has been undercut in the past by streamflow. In
places road grading pushes sediment right into the stream.
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Figure 2. Direct delivery to Wells Creek from Wells Creek Rd.

Figure 3. Road sediment bladed into stream during grading operation.

Given the lack of separation between road and creek, chronic and severe impacts to the creek are
unavoidable even with the addition of BMPs such as gravel surfacing.
It appears the first 1.7 miles of road from the Frosty Meadows Road is the only segment that
would be used for logging operations and haul this entry.


Poor water drainage off roads



Over grown vegetation

Environmental Consequences
Impacts to Forestry Resources Alternative A: No Action


No profits for Colville Tribe.



Forest management would not receive the 10% funds.



No timber industry employment would be generated.



Forest health concerns and issues would worsen.



No fuels would be removed to lesson fire danger.
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No Improvements in forest roads.



The Desired Future Condition’s in the Integrated Resource Management Plan (IRMP)
would not occur.



Less money for the environmental trust department

If Alternative A is chosen, the Colville Tribe would receive no profit from their timber. This
means that forest management would not receive the 10% funds needed to plant trees, thin trees,
and collect pine cones. Moreover, this means less work for tribal members and higher
unemployment. Finally, all the forest health problems discussed in the Major forest health
issues section degrades the quality of wood and would lead to lower profits for future harvest.
In the Current Forest Conditions section the major forest health issues are outlined. (1) Dwarf
Mistletoe, (2) Armillaria root rot, and (3) Elytroderm. If ever tree currently infected continues to
contaminate other branches or trees within 2 ft., the infected areas grows substantially and
already infected areas become worse. Trees infected with root rot would eventually die.
Overgrown vegetation would close more roads. Ruts and erosion would become greater
problems. Access for tribal members would be limited and more dangerous.
In summary, if nothing is done to alleviate the forest health concerns. Dwarf mistletoe and
Armillaria root rot would continue to infect stands of trees with no restraints Dwarf mistletoe in
large over-story trees would infect a new generation of young healthy trees. And roads would not
improve.
Impacts to Forestry Resources Alternative B: Proposed Action


A reduction in forest health concerns



Work for people in the timber industry



Forest products produced to build human habitat



Stands of young liberated trees vigorously growing for future generations



New roads for access and old roads rebuilt



Profits from timber sale would help pay for planting, cone collection, site preparation, pre
commercial thinning and funding for the Environmental Trust Department.

Under Alternative B, work would be created for many people in the timber industry. Many tribal
members would be hired to log, prepare post logging sites, tree plant, thin trees, mark cutting
units, haul logs, and collect pine cones. Additionally, raw wood from the Colville Indian
Reservation would be delivered to lumber mills. The wood delivered helps maintain employment
for the lumber mills, and the mills in return produce the finished wood products that build human
habitat. An estimated $6,663,193 would be made off the timber. After the loggers, truck drivers,
excavator operates, tree planters, and Environmental Trust is paid $2,113,991, profit would be
made for the tribe. Of this profit 10% ($213,991) would go to forest management to help pay for
the planting, site preparation, and thinning. In the end, the tribe would profit an estimate of
$1,868,105.
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If silviculture prescriptions do occur there would be many forest health benefits. According to
James S. Hadfield entomologist, the only way to eliminate Dwarf mistletoe is to harvest infected
trees (Hadfield et al 2000). The prescriptions in this project would target mistletoe and remove
most of it. Not all mistletoe would be removed, because some may be missed by the markers and
some may not show its self until the forest is opened up. It is crucial that these trees are removed
in the next few years. When young trees reach 3 ft. tall or 10 years old, they become much more
vulnerable to contamination (Hadfield et al 2000). Many young trees from the last harvest cycle
are reaching that critical age and height.
It would be almost impossible to pin point the amount of Amillaria root rot there is currently.
The silvicultural prescriptions are designed to limit or contain this disease. Sense Armillaria can
survive for decades in rotting old stumps or buried logging slash (Hagle 2010). To just log, is not
acceptable and irresponsible. The most effective way to contain this disease is by using the
appropriate site preparation techniques, and to cater to and plant more resistant species (Hagle
2010). The silvicultural prescriptions call for mechanical site preparation in all regeneration
harvests. Therefore, all logging slash would be piled and eventually burned. In addition, western
larch and ponderosa pine would be planted or naturally regenerated from seed trees. Both of
these species are resistant to Armillaria, and the bare soil provided by the mechanical site
preparation would convey good conditions for young trees to grow.
Over-story removals is not only crucial to remove Dwarf mistletoe, but also needed to eliminate
Elytroderma. By removing all or most trees heavily infected with Elytroderma the young trees
below would be less likely infected (Childs et al). Another good reason to remove the over-story
is the young trees are liberated. They have more sun, water and nutrients to prosper.
The lack of fire due to fire suppression has made the forest over stocked. Many of the
prescriptions designed are meant as a substitute for the lack of fire. Fires will often run up draws
and spread out on both sides of the draw. The fires intensity depends on topography, fuel load,
wind speed, and wind direction. Sense, it is impossible to predict how a fire will behave.
Prescriptions have been assigned that would (if implicated properly) substitute the lack of fire
while providing a more sustainable forest then nature can do alone. This more efficient forest is
achieved through site preparation techniques, planting, pre-commercial thins, and the additional
CO2 in the atmosphere helps the trees grow faster. Other areas that would be treated where
chosen based on: proximity of previous logging units, proximity of roads, and the lay of the land.
Strong limitations in riparian zones have made it very difficult for treatments near creeks to
increase the water flow. Even with the planned treatments it is very unlikely to see stream flow
rise, because of the RMZ areas. Some higher runoff may occur, but no sustained all year flow
would happen.
Roads would be built and rebuilt. Moreover, culvert and drainage issues would be improved.
This would improve roads for safe access, so tribal members can hunt, pick traditional plants and
berries or just enjoy the woods.
Wells Creek road would require significant mitigation in order to prevent water quality issues in
Wells Creek. Using an estimate of $2.00/foot, the mitigation would cost at a minimum of
$18,000.00, not including any bank stabilization that could be required.
All guidelines in the Forest Practice Handbook would be implemented by the Timber Sale
Officer (TSO).
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Impacts to Forestry Resources Alternative C: Preferred Action
With the exception of the cost of moving Wells Creek Road, all impacts would be the same as
Alternative B. The estimate cost of the road construction $30,000.00.

3.2 Soils
Affected Environment
Soil, water, and vegetation are intrinsically linked through the water cycle and all three
components functioning properly are vital to a robust and resilient watershed (Brady & Weil
1996; Hunner 2014). Soils also provide habitat for micro- and macro-organisms and perform
nutrient recycling functions (Brady & Weil 1996). As a medium and ecosystem, soil and soil
functions are key to plant productivity. Vegetative contributions to soil (coarse woody debris,
litter, root growth, physical cover, etc.), natural hydrologic processes, subterranean biological
processes, and inherent soil characteristics/components are necessary to sustain productive forest
growth (Brady & Weil 1996; Hunner 2014).
Certain soils have naturally high sensitivity to human disturbance within the Wells Creek project
boundary; soils with volcanic ash mantle and wind-blown soils. Ash soils are highly susceptible
to compaction, displacement, and erosion and they are slow to recover from such disturbance
(NRCS 2002; Johnson et al 2007; Hunner 2014). Wind-blown soils are soils that that have a
substantial component of the surface horizon composed of material deposited by wind and are
highly erodible by wind and water (NRCS 2002).
Table 5. Sensitive lands abundance and proportions within the Wells Creek Natural Resource Project
boundary (NRCS 2002).

Sensitive Lands
Ash mantle

Potentially Affected Acres
7,917 ac

Percent (%) of Project Area
80%

Wind-blown soils

2,768 ac

28%

For more detail regarding soil ecological processes, connectivity to vegetation and the water
cycle, and negative impacts soil sustained during timber harvest projects, please see the Soils
Technical Supplement.
Environmental Consequences
Impacts to Soil Resources Alternative A: No Action
The “no action” alternative would have no impact on the soil resource within the project area.
Future wildfire may affect soils in the project area but the timing and severity is unknown.
Impacts to Soil Resources Alternative B: Proposed Action


570 ac with potential for high degree of CWD loss



175 ac with potential for moderately high degree of CWD loss



315 ac with potential for high degree of soil disturbance



199 ac with potential for moderately high degree of soil disturbance



14.7 mi of new road construction



12.0 mi of new road constructed on ash mantle soils
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4.0 mi of new road constructed on wind-blown soils



Total road density in Klondyke Creek increased from 6.53 mi/mi2 to 7.41 mi/mi2



Total road density in Wells Creek increased from 3.99 mi/mi2 to 65.36 mi/mi2



Total road density in Gibson Creek increased from 10.13 mi/mi2 to 10.15 mi/mi2



Total road density in Upper Wilmont Creek increased from 3.86 mi/mi2 to 3.88 mi/mi2



Total road density in Granite Creek increased from 5.35 mi/mi2 to 5.36 mi/mi2



Total road density in Upper Ninemile Creek increased from 5.38 mi/mi2 to 5.41 mi/mi2



Total road density in Bridge Creek increased from 4.04mi/mi2 to 4.05mi/mi2



All Road densities will exceed densities allowed under currently-approved IRMP



Reconstruction miles not reported prior to analysis

Across the Upper Columbia Basin, CWD densities have increased from pre-fire-suppression
figures by up to 30% (Korol et al 2002). As such, the 745 ac projected to lose a moderately-highto-high degree of CWD may not experience negative impacts associated with CWD loss. This
alternative contains 514 ac that will likely have a high degree of soil disturbance. Any soil
disturbance that occurs, particularly compaction, will be long-lasting as every proposed block
contains ash mantle. Soil disturbance effects and magnitude associated with each action are
detailed in the Soils Technical Supplement. Any soil disturbance will add to the existing soil
disturbance that resulted from previous harvest entries, especially the 319 ac of previous Clear
Cuts, RRTs, and ST blocks that took place prior to the most recent version of CTC 4-7 (1988 &
1997). The previous version of CTC 4-7 had more lax protective soil requirements.
All road construction and use associated with proposed timber harvest activities will lead to soil
disturbance and loss as well as alteration of watershed hydrology (Hunner 2014). Road
construction (14.7 mi) effects on soil and soil processes will be the longest-on-going, longestlasting, highest-degree negative impacts resulting from the proposed project. The most severe
impacts will take place on ash mantle (12.0 mi) and on wind-blown soils (4.0 mi). The Soils and
Hydrology Technical Supplements explain these impacts in detail. Reconstruction activities will
increase recreational/subsistence road traffic beyond the life of the project on reconstructed roads
thus increasing the total soil erosion amount and duration.
Under currently approved management plan (Integrated Resource Management Plan (IRMP)
Gibson, Upper Wilmont, and Granite Creeks should have a total road density not exceeding 4
mi/mi2; Wells and Klondyke Creeks should have a total road density not exceeding 3 mi/mi2.
After implementation of this alternative, all effected watersheds will have road densities
exceeding densities allowed under the currently planned IRMP. Hydrologically impaired
watershed, such as those impacted by this action, experience exacerbated erosion and soil
disturbance.
Impacts to Soil Resources Alternative C: Preffered Action


570 ac with potential for high degree of CWD loss



175 ac with potential for moderately high degree of CWD loss
16



315 ac with potential for high degree of soil disturbance



199 ac with potential for moderately high degree of soil disturbance



14.7 mi of new road construction



1.7 mi of road decommissioning



12.28 mi of new road constructed on ash mantle soils



4.0 mi of new road constructed on wind-blown soils



Total road density in Klondyke Creek increased from 6.53 mi/mi2 to 7.41 mi/mi2



Total road density in Wells Creek increased from 3.99 mi/mi2 to 5.36 mi/mi2



Total road density in Gibson Creek increased from 10.13 mi/mi2 to 10.15 mi/mi2



Total road density in Upper Wilmont Creek increased from 3.86 mi/mi2 to 3.88 mi/mi2



Total road density in Granite Creek increased from 5.35 mi/mi2 to 5.36 mi/mi2



Total road density in Upper Ninemile Creek increased from 5.38 mi/mi2 to 5.41 mi/mi2



Total road density in Bridge Creek increased from 4.04 mi/mi2 to 4.05 mi/mi2



All Road densities will exceed densities allowed under currently-approved IRMP



Reconstruction miles not reported prior to analysis

The 745 ac projected to lose a moderately-high-to-high degree of CWD may not experience
negative impacts associated with CWD loss. Operators must ensure that, as a result of
implementation, CWD densities do not fall below the ecologically necessary densities detailed
and explained within the Soils Technical Supplement.
This alternative contains 514 ac that will likely have a high degree of soil disturbance. Any soil
disturbance that occurs, particularly compaction, will be long-lasting as every proposed block
contains ash mantle. Soil disturbance effects and magnitude associated with each action are
detailed in the Soils Technical Supplement. Any soil disturbance will add to the existing soil
disturbance that resulted from previous harvest entries, especially the 319 ac of previous Clear
Cuts, RRTs, and ST blocks that took place prior to the most recent version of CTC 4-7 (1988 &
1997). The previous version of CTC 4-7 had more lax protective soil requirements.
All road construction and use associated with proposed timber harvest activities will lead to soil
disturbance and loss as well as alteration of watershed hydrology (Hunner 2014). Road
construction (7.23 mi) effects on soil and soil processes will be the longest-on-going, longestlasting, highest-degree negative impacts resulting from the proposed project. The most severe
impacts will take place on ash mantle (12.28 mi) and on wind-blown soils (4.0 mi). The Soils
and Hydrology Technical Supplements explain these impacts in detail. However, reconstruction
activities will increase recreational/subsistence road traffic beyond the life of the project on
reconstructed roads thus increasing the total soil erosion amount and duration.
Under currently approved management plan (Integrated Resource Management Plan (IRMP)
Gibson, Upper Wilmont, and Granite Creeks should have a total road density not exceeding 4
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mi/mi2; Wells and Klondyke Creeks should have a total road density not exceeding 3 mi/mi2.
After implementation of this alternative, all effected watersheds will have road densities
exceeding densities allowed under the currently planned IRMP. Hydrologically impaired
watershed, such as those impacted by this action, experience exacerbated erosion and soil
disturbance. However, this alternative does move 1.7 miles of road away from Wells Creek
where, currently, even regular maintenance activities leads to sediment delivery to the fishbearing stream. This is a substantial improvement to overall watershed health.

3.3 Hydrology
Affected Environment
The Colville Indian Reservation lies within several precipitation zones and has nearly 3000 miles
of streams, 420 lakes, and over 22,000 acres of wetlands with over 100 different subclasses. The
majority of lakes (about 300) are in the southwest plateau area, and are saline or highly alkaline.
Historically, most lakes outside of this area were high elevation, clear and low in nutrients and
primary productivity (oligotrophic) to warmer water with more nutrients (meso-oligotrophic).
Currently, Reservation lakes tend to be within the moderate to high productivity scale of trophic
classification (meso- to eutrophic). The Columbia River flows along the Reservation’s eastern
and southern borders and the Okanogan River its western border. The eastern half of the
Reservation has the greater number of streams; flows are moderate to low. Fewer streams are in
the western half and flows are very low to intermittent in many cases. With the exception of
much of the southwestern portion of the Reservation that does not have external drainage, all
stream and river waters ultimately flow to the Columbia River through the Okanogan River
Basin or the main Columbia River Basin. A primary source of groundwater is in the alluvial and
glacial deposits that fill the bottom of most river and stream valleys. In many areas, groundwater
is limited by aquifers that are small, disjointed and directly connected to lakes and streams.
A primary haul route for the Wells Creek project includes 1.7 miles of Wells Creek Road. Of the
total 1.7 miles, 1.04 miles lie within the RMZ Inner Zone, and another 0.54 miles is located
within the RMZ Outer Zone. Given the existing road alignment by the steam, it is unlikely that
water quality can be protected during timber sale operations as required by Tribal standards
(CTC 4-8). Prolonged work shutdowns or violations of the water quality standards should be
anticipated.
Table 6. Hydrology within the Wells Creek Natural Resource Project boundary (NRCS, 2002).

Hydrology
Mapped Streams

Potentially Affected Size
19.31 mi

Mapped Wetlands

3 ac

Environmental Consequences
Impacts to Hydrology Resources Alternative A: No Action
The no action alternative would allow for the natural ecological process to continue. Stream
channel hydraulics and associated riparian vegetation would not be impacted by harvest related
activities. Wells Creek Road would continue to deliver sediment Wells Creek and impact water
quality.
Impacts to Hydrology Resources Alternative B: Proposed Action
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Road miles within 200 ft. of surface water increase from 7.17 mi to 7.50 mi



Total road density in Klondyke Creek increased from 6.53 mi/mi2 to 7.41 mi/mi2



Total road density in Wells Creek increased from 3.99 mi/mi2 to 5.36 mi/mi2



Total road density in Gibson Creek increased from 10.13 mi/mi2 to 10.15 mi/mi2



Total road density in Upper Wilmont Creek increased from 3.86 mi/mi2 to 3.88 mi/mi2



Total road density in Granite Creek increased from 5.35 mi/mi2 to 5.36 mi/mi2



Total road density in Upper Ninemile Creek increased from 5.38 mi/mi2 to 5.41 mi/mi2



Total road density in Bridge Creek increased from 4.04 mi/mi2 to 4.05 mi/mi2



Harvest activities within 200 ft. of surface water – 16.29 mi

All road construction and use associated with proposed timber harvest activities would lead to
soil disturbance and loss as well as alteration of watershed hydrology (Hunner 2014).
Specifically, road miles within 200 ft. of surface water is statistically likely to deliver
sediment/erosion to surface water (Dubé et al 2004). Road construction (15 mi of new road
construction) effects on water quality, hydrologic processes, and aquatic habitat would be the
longest-on-going, longest-lasting, and highest-degree negative impacts resulting from the
proposed action. Harvest related activities are planned to occur within 200 ft. of surface water
along 16.29 mi of mapped stream.
Mitigation and Monitoring Requirements
Under current IRMP, Gibson Creek, Klondyke Creek and Wells Creek WMUs should have a
total road density not exceeding 4 mi/mi2; Alternative B increases total road density in Gibson
Creek to 10.16 mi/mi2, Klondyke Creek to 7.88 mi/mi², and Wells creek to 6.01 mi/mi². Planners
and Operators should develop practices that would effectively mitigate for the increased road
density. Such practices should include a plan for permanent road decommissioning to meet the
IRMP objectives and comply with CTC Forest Practices Code.
Wells Creek Road Mitigation
Mitigation recommendations for Wells Creek Road to prevent water quality violations in Wells
Creek include:


Grade and maintain throughout operations an insloped road prism and ditch (crowned
prism is okay where road is more than 100 feet from stream).



Surface road with minimum 4” lift of aggregate specified for heavy truck traffic
(estimated aggregate needed is 2,600 cubic yards).



Create sediment basins on uphill side of road at 500 feet intervals to collect and absorb
ditch runoff and trap sediment (basic dimensions/capacity to be calculated based on road
and hillslope drainage area).



Create a berm alongside outer shoulder of road where it lies within 100 feet of stream;
avoid all further blading off of road material toward stream.
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Bail out sediment basins periodically during operations to maintain basin capacity and
function.



Locate landings on short spur roads stubbed off of the mainline to avoid degrading its
runoff management features, no skidding to mainline.



Discontinue haul when road prism loses design profile, starts pumping fines, or drainage
features are compromised.



Prior to harvest and hauling, install silt fences when road is within inner zone. Silt fence
should be of geotextile material, installed with wooden or metal T-post and be firmly
sealed and anchored below ground level. Remove following operations.



Where road encroaches on Inner Zone of RMZ (within 50 feet of stream), extend RMZ
upslope of road to 100 feet from stream. All RMZ requirements extend to 100 feet from
stream per CTC 4-7-67(g)(4).

Alternative C: Preferred Action


Road construction and use increase from 57 mi to 73.50 mi



Road miles within 200 ft. of surface water increase from 7.17 mi to 9.20 mi



Harvest activities within 200 ft. of surface water increase from 16.29 mi to 17.99 mi



Total road density in Klondyke Creek increased from 6.53 mi/mi2 to 7.41 mi/mi2



Total road density in Wells Creek increased from 3.99 mi/mi2 to 5.36 mi/mi2



Total road density in Gibson Creek increased from 10.13 mi/mi2 to 10.15 mi/mi2



Total road density in Upper Wilmont Creek increased from 3.86 mi/mi2 to 3.88 mi/mi2



Total road density in Granite Creek increased from 5.35 mi/mi2 to 5.36 mi/mi2



Total road density in Upper Ninemile Creek increased from 5.38 mi/mi2 to 5.41 mi/mi2



Total road density in Bridge Creek increased from 4.04 mi/mi2 to 4.05 mi/mi2

Environmental Trust Department (ETD) recommends re-locating approximately 1.70 miles of
road segment adjacent to Wells Creek. This stretch of road is negatively impacting water quality.
Minimum final new road location should be at least 75 feet and up to 150 feet from current
location. See Appendix 7.5 for memo and map regarding Wells Creek Road relocation.

3.4 Fish and Wildlife
Affected Environment
Wildlife
The Wells Creek project area supports habitat for a variety of birds including Northern
goshawks, great gray owls, other raptors, pileated woodpeckers and other cavity nesters, gold
and bald eagles, owls, Columbian Sharp-tailed grouse and other upland game species and a wide
range of songbirds. Habitat components that provide requirements for the highest concentration
of birds are found in and around riparian areas and areas with deciduous vegetation. Other
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critical habitat components include large diameter trees, snags and an abundance of large woody
debris.
The Northern goshawk is a large forest raptor, strongly associated with mature forests where
there is dense and closed canopy cover, open understory for flyways, and multiple canopy layers
for protection. These attributes are critical for nesting and foraging northern goshawks. Great
gray owls share similar habitat requirements as the Northern goshawk with the additional
requirement of open meadows for hunting. Pileated woodpeckers and white-headed woodpeckers
are residents of the project area. Woodpeckers seek habitat that contains large diameter trees and
mature stands of timber with an abundance of woody debris.
Mule (Odocoileus hemionus) and white-tailed deer (Odocoileus virginianus), Rocky mountain
elk (Cervus elaphus nelsoni) and moose (Alces alces) are all found within or adjacent to the
project area. While mule deer tend to utilize the more open habitats, white-tailed deer would
most commonly be found in areas with more cover and primarily associated with riparian areas.
Ideal habitat for elk includes areas with productive grasses and openings interspersed with
closed-canopy conifer forests. Moose have been found to utilize most of the project area
throughout the year. All of the ungulates found in this project area require diverse, multi-aged
timber stands for foraging and cover habitat. Thermal and hiding cover is provided by dense
shrub and mature stands containing both coniferous and deciduous trees. Within the riparian
management zones (RMZs) of these watersheds aspen stands and other deciduous vegetation
provide habitat and cover for both fawning and calving.
The Wells Creek project contains habitat that meets the life requirements of a variety of mammal
species including snowshoe hares (Lepus americanus), mice (Cricetidae spp.), voles (Cricetidae
spp.), beaver (Castor canadensis), over 10 species of bat (Chiroptera spp.), coyotes (Canus
latrans), black bears (Ursus americanus), bobcats (Lynx rufus) and cougars (Puma concolor).
Reptiles and amphibians are also residents of the project area and are sensitive to habitat
changes. Areas used for reproduction are among the most important areas to protect for these
species. Each of these species would react differently to the impacts of logging operations but
maintaining species diversity and structural complexity would ensure the continuance of the
greatest suite of species.
The Colville Reservation is currently home to three known wolf packs. This apex predator plays
an important role in ecosystem function, preying primarily on ungulates such as deer, elk and
moose. Currently, there are no known packs within the Wells Creek project area, but habitat and
prey exist to support wolves. This area provides travel habitat and movement for resident and
migrant wolves.
Fish
The major streams, and lakes, of this project area are Gibson Creek, Wells Creek and Klondyke
Creek, and all contributing streams in the watershed that eventually contribute to Ninemile
Creek. These streams and bodies of water are important and a vital system for our resident fish
species. Fish species with subsistence value known to exist in the Wells Creek project area are
Redband Rainbow Trout (Onchoryncus mykiss spp. gairdneri) and Eastern Brook Trout
(Salvelinus Fontinalis).Gibson and Wells creeks as well as other tributaries in the Ninemile
Creek watershed are also known to support Westslope cutthroat trout (Oncorhynchus clarki
lewisi) which a 2010 WDFW, Molecular Genetics Lab analysis indicates are native stock (Small
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& Dean 2010). Westslope cutthroat trout are not common in reservation streams and at the
present time no other potentially native stocks have been identified.
Habitat
The Colville Tribes IRMP identifies 10 priority habitats within the Reservation. These include
streams, wetlands, lakes, riparian areas, snags, cliff/talus, aspen stands, cottonwood galleries,
shrub-steppe and big-game winter range. Within the Wells Creek project area all but shrubsteppe habitat can be found.
Riparian areas within the project area are associated with seeps and springs, intermittent and
perennial streams, and wetlands. There are many seeps and springs in this area that may not be
visible until the ground is disturbed; this along with soil type and slope could result in washouts
and landslides. Deciduous trees and shrubs are present in the lower elevations of the project and
in the saddles and draws of the higher elevations; these areas are considered riparian habitat if
they are linked to a seasonal or perennial water source.
Standing dead trees commonly referred to as “snags” provide critical wildlife habitat.
Approximately 72 species of wildlife in this region are dependent on snag habitat: primary
excavators such as pileated woodpeckers who excavate nest holes, and secondary cavity users
which occupy the snag after the hole is drilled or abandoned. Snags also provide habitat for
insects, which aid in the decomposition process of the snag, providing food for insect eating
wildlife (Center for Applied Research 2014, Pacific Biodiversity Institute 2015).
Environmental Consequences
Impacts to Fish and Wildlife Resources Alternative A: No Action
The “no action’ alternative would not have adverse effects on fish and wildlife habitat in the
project area. Leaving the timber intact would allow the area to follow natural succession patterns
and would benefit wildlife species both terrestrial and aquatic. Fires and/or insect/disease die offs
could affect the project area but the timing and severity of these disturbances is not known.
Natural disturbances may even benefit fish and wildlife species by increasing habitat values.
Overstocked and diseased stands may show a decline in value for some species of wildlife.
Impacts to Fish and Wildlife Resources Alternative B: Proposed Action
The alternative B would have impacts on fish and wildlife species and habitat within the project
area. Removal of timber from 2,411 acres could have negative impacts on wildlife populations
that use the habitat in the project area to meet their life requirements. Impacts to the habitat
within the project area would include but are not limited to: an increase in soil compaction and
ground disturbance, an increase in road density, an increase and introduction of noxious weeds,
the creation of large openings, a decrease in water quality, degradation of instream and riparian
habitats, a reduction and loss of large diameter snags, future snags and large diameter downed
wood, a deterioration or loss of mature and old growth coniferous forest, a loss of large diameter
trees, a decline or loss of wildlife travel corridors, a decrease in hiding, escape and thermal
cover, and a reduction in canopy cover.
These changes to the habitat structures and functions within the project area would have effects
on a variety of wildlife species. The implementation of this project would decrease effective
wintering, calving and summer/fall range for resident and migrant big game species, reduce the
amount of suitable habitat for pileated and white headed woodpeckers, reduce the quality and
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quantity of instream and riparian habitat and impact the ecological function of aspen stands
wetlands, seeps, and springs.
Within the Wells Creek project boundary there are no known bald eagle (Haliaeetus
leucocephalus) or golden eagle (Aquila chrysaetos) territories, although there is habitat to
support these culturally significant species. Per code 4-7-68 a minimum of two reserve trees per
acre, well distributed, shall be left standing (CCT 2006). Due to this being suitable habitat for
eagle species it is requested that these reserve trees consist of the largest diameter and tallest
living trees. If during harvest activities a bald or golden eagle nest is thought to have been found
please contact the 3P wildlife biologist immediately.
Within the project area there are no known active Northern goshawk and great gray owl
territories. With the timbered habitat boarding open habitat there is the available structure to
support these bird species. If at any time during harvest activities goshawk or great gray owls are
observed the 3P biologist should be contacted.
Within the Wells Creek project area there would be approximately 947 acres of blocks that are
stream adjacency; this is 23 out of the 71 blocks that are located adjacent to a stream or other
body of water. Gibson Creek, Wells Creek, Klondyke Creek and all contributing streams in the
watershed are important and a vital system for our resident fish species. Harvesting along these
streams could potentially lead to increased sedimentation and temperatures, decreased supply of
large woody debris and increased turbidity which would all lead to a reduction in water quality
and thus reduced or degraded fish habitat. Stream adjacent harvest also decreases the quality of
the native riparian habitats that are vital for many wildlife species. These habitats carry some of
the highest wildlife richness and diversity and are also considered the most sensitive to
environmental change.
Blocks adjacent to RMZ’s have the potential to decrease canopy cover and associated root mass
holding upland soil together depending on machinery and yarding practices. Increased surface
runoff would be seen from compaction, loss of roughness, loss of rootmass and soil stability.
Sediment delivery to streams when road density exceeds 3.0 mi/mi2 continues to be the
highlighted potential adverse effect of this alternative. Construction of new roads should be
limited whenever possible, however heavy traffic on existing and new roads would continue to
mobilize sediment from the road surface. Heavy use would be considered more than 4 loaded
trucks per day according to (Reid 1984.) It is recommend that road densities be kept below the
levels indicated above and that removal of road infrastructure after completion of prescriptions it
utilized when road densities exceed that threshold.
Infrastructure (culverts) should allow for passage of fish, flow, sediment, and debris. Undersized
culverts may lead to channel avulsion, headcutting, and/or failure of the structure completely.
Constricting flow through undersized culverts may contribute to velocity barriers limiting the
instream movement of resident fish at early or all life stages. The failure of inadequately sized
structures typically occurs long after work has been completed. Crossings of streams in this sale
occur on moderate to high gradient tributaries to Granite Creek. Adverse impacts to the Granite
Creek drainage can be realized downstream in South Twin Lake which exhibit significant
potential for the production of Redband Rainbow Trout.
Tribal code 4-7-68 states that no point within units of regeneration or overstory removal harvest
shall be farther than 600 feet from a reserve patch, Riparian Management zone or fully stocked
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stand of merchantable timber (CCT 2006). Within this alternative there is a total of 7 blocks that
would require reserve patches; these blocks are due to either size or adjacency, creating a large
treatment area. These 7 blocks total 548 acres that would require reserve patches. Reserve
patches of a least 2 contiguous acres are important in order to provide thermal, travel and forage
habitat for wildlife species (F&W Tech Supp 2014).
The proposed action of the Wells Creek project falls within 3 of the Reservation WMUs, Gibson
Creek, Wells Creek and Klondyke Creek. Road densities on the reservation are calculated using
the WMU boundaries; Table 7 depicts the road densities for the affected WMUs.
Table 7. Road Density by WMU.

WMU

Roads
(mi)

WMU (ac)

WMU (mi2)

Road
Density
(mi/mi2)

Bridge Creek

123.03

19,496

30.46

4.04

Gibson Crk

35.62

2,250

3.52

10.13

Granite Crk

49.57

5,927

9.26

5.35

Klondyke Crk

35.1

3,438

5.37

6.53

Upper Ninemile Crk

49.76

5,920

9.25

5.38

Upper Wilmont Crk

75.82

12,581

19.66

3.86

Wells Crk

25.98

4,171

6.52

3.99

All seven of WMUs exceed the IRMP objective of 3 mi/mi2 road density. There are 14.69 miles
of proposed new road construction and approximately 26.6 miles of reconstruction within
Alternative B. With these additions the road density increases in all WMUs, as seen in Table 8.
Additionally, there is 3.4 miles of road adversely impacting Wells Creek. The Wells Creek Road
is situated within the Wells Creek riparian management inner zone and is directly contributing
runoff to Wells Creek. Sediment contributed by this runoff is negatively impacting water quality
and fish habitat.
Table 8. Road Density by WMU for Alternative B.

WMU

Roads Proposed
(mi)
Rd (mi)

Total
Rd
(mi)

WMU
(mi2)

Bridge Creek

123.03

0.28

123.31

30.46

New
Road
Density
(mi/mi2)
4.05

Gibson Crk

35.62

0.07

35.69

3.523.52

10.15

Granite Crk

49.57

0.06

49.63

9.26

5.36

Klondyke Crk

35.1

4.7

39.80

5.37

7.41

Upper
Ninemile Crk
Upper

49.76

0.24

50.00

9.25

5.41

75.82

0.5

76.32

19.66

3.88
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Wilmont Crk
Wells Crk

25.98

8.95

34.93

6 .52

5.35

It is the suggestion of the Fish and Wildlife Department that unnecessary segments and all
reconstructed roads should be closed so that a total road density of 3.0 miles/sq. mile can be
reached or maintained. Forest road systems fragment wildlife habitat, reduce available habitat,
create barriers for population movement and create an increased opportunity for take. These
miles of road construction also have the potential to affect the surrounding fish habitat and water
quality.
Impacts to Fish and Wildlife Resources Alternative B: Proposed Action
The impacts to fish and wildlife previously outlined in Alternative B for the forest harvest would
be the same for this preferred action.
Alternative C additionally proposes the relocation of 1.7 miles of Wells Creek Road. Currently,
this road section is located within a riparian management inner zone and runoff from the entire
stretch is negatively impacting the water quality of Wells Creek. Due to the adverse impacts to
water quality, this segment of road has been proposed to be moved at least 75 feet upslope
followed by decommissioning of the 1.7 miles. In order to protect riparian habitat and fish
populations Best Management Practices should be implemented during construction and
decommissioning activities. Due to the close proximity of the road to the stream it is
recommended that the decommissioning include decompaction of the road base to facilitate
revegetation and recontouring of the slope for greater stability. The preferred action of relocating
and decommissioning 1.7 miles of road would positively impact fish, wildlife and their
associated habitats. This alternative does not affect the road densities outlined in Tables 7 and 8,
but has the potential to mitigate some of the concerns associated with road densities in excess of
the 3.0 mi/mi2 threshold.
Mitigation for Fish and Wildlife
Mitigating for the loss and reduction of habitat structures and functions discussed above would
minimize the negative impacts to wildlife habitats and species in the Wells Creek Project Area.
The following mitigation efforts are requested by the Fish and Wildlife department:
 Fawning/calving habitat: all areas of deciduous trees within wet areas and draws should be
protected from disturbances.
 All native fruit bearing shrub and tree species should be protected and retained.
 In order to reduce disturbance, harassment and increased hunting pressure, all roads that are
not considered main access routes should be closed following the project. Multilayered cover
should be left along all access roads that have high vehicular use.
 Minimize the amount of use on stream adjacent roads and prioritize them for permanent or
seasonal closure.
 Reserve patches should be established in the above mentioned blocks to provide cover,
thermal and travel habitat.
 Wildlife corridors should be setup to allow for natural movement between seasonal and daily
habitats.
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Snags in harvest units would be retained in clumps with their associated understory
vegetation intact to insure their retention after site preparation.
Leaving more than the required 2 snags per acre would help mitigate some of the losses of
large woody debris and recruitment trees.
All large diameter woody debris should be left on the ground to insure habitat for a wide
range of species.
All wetlands should be protected with maximum RMZ lengths and should all be protected
from equipment entry.
Implementation of bank stabilization, sediment traps and road surface improvements to
decrease risk of sediment delivery and runoff into surrounding watersheds.
Areas where there is considerable soil disturbance should be planted to reduce encroachment
and establishment of noxious weeds.
If at any time during harvest a bald or golden eagle nest is found, cease work within .25 miles
of nest and contact the 3P wildlife biologist; all timber harvest is prohibited within 660 feet
of active bald eagle nests (CCT IRMP 2001). If at any time during harvest a Northern
Goshawk or Great Gray owl nest and/or territory are thought to have been found, cease work
within 750 feet and please contact the 3P wildlife biologist.
Infrastructure (culverts/bridges) should allow for passage of all life stages of fish, and for
water, sediment, and wood/debris during Q100 flow events.

3.5 Fuels/Fire Management
Affected Environment
The environment is affected by Forestry and Fire Management activities that manipulate
vegetation to conserve or alter the characteristics of available (burnable) fuels. The three primary
indicators are: effects of alternatives on hazard fuel reduction and future resistance to control of
wildfire, the general effects of alternatives to historic and desired future fire regimes, and the use
of fire for stand structure/species manipulation and site preparation. 80 years of active fire
suppression has negatively altered plant community composition, structure, density and fuel
loading within the project area. Prior to the more recent period of active fire suppression, fire
was an important ecosystem component that helped maintain resilient ecosystem function. Fire
on the landscape helped the fire-adapted vegetation species occupying these sites to maintain
healthy resilient plant communities.
Environmental Consequences
Impacts to Fuels/Fire Management Alternative A: No Action
No Action Alternative would leave the project area at risk of moderate to high severity wildfire
moving easily across the landscape, and poses the greatest risk to people, property and resources.
Most stands in the project area are over stocked with shade tolerant species, with a closed
canopy, multi storied structure, carrying surface fuel loading that are higher than would have
naturally occurred. The risk of catastrophic wildfire is greater in these stands.
The effect of No action on historic and desired future regimes would be to allow site conditions
to continue to depart from historic conditions and further increase the probability of a wildfire
scenario that would likely cause stand replacement on a considerable portion of the project area.
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Fire suppression activities would continue as in the past. Although much of this area historically
burned at less than 50 year intervals, current policy dictates that this would not occur. This
exclusion of fire has resulted in an overabundance of vegetation. More fire prone species such as
the true firs and Douglas fir have dominated the understory and created an abundance of ladder
fuel. These areas would continue to develop the stand composition and structure that makes them
more prone to stand replacement events.
Impacts to Fire/Fuels Management Alternative B and C: Proposed and Preferred Actions
Risk of high severity wildfire moving across the landscape would be greatly reduced under the
action Alternative B. However, risk of high severity wildfire would not be reduced across every
acre of the Wells Creek Project Area under the proposed actions. Much of the forested area is not
going to be treated either by under burning or timber harvest and related activities. Alternatives
B and C would initially create an additional 41,437 tons of dead and down fuels on all treatment
units increasing hazard and resistance to control from the current condition. Once slash
treatments are initiated, hazard would decline on most acres. Prescribed treatments would result
in reducing the risk of catastrophic fire from occurring on 3,431 acres by moving stand density,
structure and species composition toward the normal historic range. Fire hazard would remain
high on 211 acres (pre-commercial thinning treatment) for approximately 10 years until slash
decomposes. Surface fuels loading would decrease from current conditions on 636 acres
(machine pile and broadcast burn treatments). Surface fuel loadings would increase on 2,724
acres but hazard would be modified on 2,513 acres by lop and scatter treatment. Smoke and
associated pollutants would be generated from burning woody fuels on 636 acres.

3.6 Cultural Resources
Affected Environment
“Cultural resources” include archaeological sites, standing structures, and locations or landforms
that are important to the identity of the indigenous people of the area (i.e., traditional cultural
properties [TCPs]). For more details on the affected cultural environment, please consult the
CCT Cultural Resource Management Plan (CCT 2007), the cultural resources overview for the
Colville Reservation (Gough 1990), and the FEIS for the IRMP (Klock 2000).
The Wells Creek Forestry Project is within the ancestral territory of the Sanpoil tribe, who can
identify their ancestry back over a thousand years in this area. This project includes various
forest and fire management treatments for approximately 2,375 acres of land within the
Inchelium Forestry District (IFD). The project area encompasses approximately 9,858 acres.
Additionally, this project would require approximately 10 miles of new road construction for
Alternative B and approximately 12.7 miles of new road construction in Alternative C and
approximately 22 miles of road reconstruction. For the purposes of consultation with the Tribal
Historic Preservation Officer (THPO) under Section 106 of the National Historic Preservation
Act, the 2,375 acre timber treatment areas and attendant landings, as well as the 32 or 34.7 miles
of road construction and reconstruction shall be considered the Area of Potential Effect (APE).
Approximately 1,607.06 acres were previously surveyed within and immediately adjacent to the
Wells Creek Forestry Project area (Gough 1990; Fish 2003). These inquiries have resulted in the
formal documentation of one Traditional Cultural Property (TCP) and one historic site within the
project area.
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For the current project, a predictive model was used to select areas within the Wells Creek
Forestry Project area for cultural resource survey (Hess 2001). The cultural resources survey for
the Wells Creek Forestry Project identified three historic mining properties and one historic
lookout. Three of the six cultural resources identified within/adjacent to the entire project area
are located within the APE for the current project. These sites have been recorded as TCP-WAFE-36, a resource gathering TCP, and 012403-1, a historic mining property, and 101116-1-AS, a
historic mining property. The TCP is considered eligible for the National Register under criteria
A, but the historic mining properties are not considered eligible for the National Register of
Historic Places, as described in 36 CFR Part 60.4.
Traditional Cultural/Threatened, Endangered, Sensitive Plant Resources
Many plant species in forested areas of the proposed timber sale are traditional cultural plants,
including timber trees; most are very common and/or are rarely utilized in the present day, so are
not of great concern. However, there are some plants that are either still highly valued and/or are
rare on the Colville Reservation, though several of these are common west of the Cascades or
farther east.
The Plant Team has only surveyed a small portion of the proposed sale (perhaps 5%), but here
are some species to avoid damaging when possible:
Huckleberries (Vaccinium spp.) – although they may benefit from removal of some of the
canopy, they are sensitive to crushing and trampling.
Foamberry (Shepherdia canadensis) – this shrub may also respond positively to overstory
removal, but should be protected from damage when encountered.
Pacific yew (Taxus brevifolia) – this small understory conifer with red/purple, shredding bark
may be present in the sales area, and often occurs along stream banks. Avoid yew trees and leave
some of the larger trees nearby for shade.
Cascara (Frangula or Rhamnus purshiana) – this small tree is present along the banks of
streams, especially Jones Creek, generally in the shade of larger trees. It is present in the sale
area and would hopefully be protected by stream buffers.
Paper birch (Betula papyrifera) – this flowering tree with creamy, peeling bark occurs near
streams and is likely to be present in the timber sale area; it should have protection from stream
buffers.
Other traditional cultural plants and general information on their preferred habitats are included
as an appendix. Those species that are used by many traditional practitioners or are uncommon
are in bold font.
No plant species listed as Threatened, Endangered or Sensitive by the Washington Natural
Heritage Program or the U.S. Fish and Wildlife Service were encountered in the project area,
although they may be present. Threatened, Endangered and Sensitive species that are known
from forested areas in Okanogan and Ferry Counties areas are listed in a separate appendix.
Environmental Consequences
Impacts to Cultural Resources Alternative A: No Action
Although there may be a number of direct and indirect effects to the Reservation’s resources
from the implementation of Alternative A, it is important to recognize that cultural resources are,
28

for the most part, non-renewable resources. The ‘No Action’ alternative would have a number of
various effects to the known cultural resources identified within the project area.
The historic exclusion of fire on the Reservation has resulted with an overabundance of
vegetation. Although Alternative A would leave the timber intact and allow for natural
succession patterns; overstocked and diseased stands have increased ladder fuels which must be
addressed by current management practices.
Potential impacts of Alternative A include vegetation encroachment to sites which exhibit
surface features. This encroachment may reduce visibility of the site, potentially affecting its
integrity and increasing the likelihood of adverse effects to it from wildland or prescribed fire.
Invasive non-native plant species within this area would likely perpetuate and increase,
competing with native plant species of traditional and cultural significance. The ‘No Action’
alternative may also cause physical damage to sites from snags or trees falling upon them,
dismantling, destroying or otherwise impacting surface features. Fallen trees may also expose
buried subsurface cultural materials, which otherwise would have remained intact.
Although plant resources are generally renewable the ‘No Action’ alternative may impact
traditional cultural and listed rare plants within the project area.
The exclusion of fire on the Reservation for many decades has resulted in dense vegetation in
some areas. Although Alternative A would leave the area undisturbed and allow for natural
processes to continue, fire suppression has caused competition and an overly dense canopy in
some areas, minimizing available light and sometimes creating overly dry conditions. This
environment may be detrimental to huckleberries, foamberries and other traditional cultural
species, as well as rare plants.
Impacts to Cultural Resources Alternative B: Proposed Action
There are currently six known cultural resource sites recorded in the Wells Creek Forestry
project area. An official determination of National or Colville Register eligibility for these sites
has not been made, but two of these sites appear to be eligible. One TCP and two historic mining
properties are located within the APE of Alternative B; they have been documented as TCP-WAFE-36, 012403-1, and 101116-1-AS.
The TCP is considered eligible for the National Register under criteria A because it is associated
with important gathering activities and is significant for maintaining the Sanpoil culture. The
historic mining properties are considered not eligible for the National Register of Historic Places
because they do not meet any of the criteria (36 CFR Part 60). The ‘Proposed Action’ would
result in no adverse effects to these sites. The other three sites within and adjacent to the Wells
Creek Forestry Project area are outside the APE and would not be affected by the project.
Except for the use of herbicides, which is a highly problematic practice under any circumstances,
the ‘Proposed Action’ would cause minimal harm to traditional cultural or rare plant species if
care is taken to avoid damaging them.
Impacts to Cultural Resources Alternative C: Preferred Action
There are currently six known cultural resource sites recorded in the Wells Creek Natural
Resource project area. An official determination of National or Colville Register eligibility for
these sites has not been made, but two of these sites appear to be eligible. One TCP and two
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historic mining properties are located within the APE of Alternative B; they have been
documented as TCP-WA-FE-36, 012403-1, and 101116-1-AS.
The TCP is considered eligible for the National Register under criteria A because it is associated
with important gathering activities and is significant for maintaining the Sanpoil culture. The
historic mining properties are considered not eligible for the National Register of Historic Places
because they do not meet any of the criteria (36 CFR Part 60). The ‘Proposed Action’ would
result in no adverse effects to these sites. The other three sites within and adjacent to the Wells
Creek Forestry Project area are outside the APE and would not be affected by the project.
Except for the use of herbicides, which is a highly problematic practice under any circumstances,
the ‘Preferred Action’ would cause minimal harm to traditional cultural or rare plant species if
care is taken to avoid damaging them.
Mitigation for Cultural Resources
Six sites have been documented within the Wells Creek Natural Resource Project Area. These
sites have been documented as TCP-WA-FE-36, 012403-1, 081616-1-AMC, 082516-1-AMC,
101116-1-AS, and an unassigned site number. TCP-WA-FE-36, 012403-1, and 101116-1-AS are
within the APE of the Wells Creek Project. The TCP is considered eligible for the National
Register of Historic Places under criteria A (36 CFR Part 60). Sites 012403-1 and 101116-1-AS
are considered not eligible for the National Register and would not be affected, so no buffer is
needed. However, the TSO and contractors should be made aware of the presence of mines and
be advised to be on the lookout for more, as they can be a safety concern. Refer to the Cultural
Resources Technical Supplement for additional information about the cultural resources
currently identified within this project area.
The Resource Archaeologist would brief the TSO and others working in the Wells Creek Natural
Resource Project area regarding the steps to be taken to identify and report cultural resources. If
resources are found, the TSO shall insure that all work stops in the vicinity of the find, that steps
are taken to protect the find, and that the Tribal Archaeologist is called immediately. No work
shall resume until the Tribal Historic Preservation Officer (THPO) has approved a management
plan.
Most of the traditional cultural plant species within the project area occur along stream banks
and should have protection as they are within stream buffers. However, the History/Archaeology
Traditional Cultural Plants Lab staff should be made aware of the presence of any large
populations of cultural plants or very uncommon species that may be impacted by the project. If
any plants listed as Threatened, Endangered or Sensitive by Washington State or the U.S. Fish
and Wildlife Service are encountered in the project area, work on that site should stop until the
population can be documented and protection of these plants can be included in a revised
management plan.

3.7 Range Management
Affected Environment
The area affected by the proposal, specifically in Range Unit 19, lies approximately 10 miles
northeast of Keller, WA. This timber harvest falls within the Ninemile Creek, Jones Creek, and
Pollack Creek watershed. Gibson Creek road is on the border of the project area on south, Bridge
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Creek road is the northern boundary, Wilmont Creek borders the east side, and the west
boundary of Frosty Meadows road of the project area.
Average rainfall for these sites ranges from 25-30” (snow in winter months) at the higher
elevations and an average of 20-25” at the lower elevations. Elevations vary from 2,200 to 3,600
feet and with a diversity of habitats in the mixed conifer types; douglas-fir (Pseudotsuga
menziesii) and grand fir (Abies grandis), along with various plant communities; common
snowberry (Symphoricarpos albus), mallow ninebark (Physocarpos malvaceus), bluebunch
wheatgrass (Pseudoroegneria spicata), Idaho Fescue (Festuca idahoensis), and pinegrass
(Calamagrostis rubescens).
The Colville confederated Tribes Range Program permits on range unit 19 which is located
within the timber salvage area. Grazing utilization is directly impacted by the availability of
water and usable forage during the average 165 day season of use.
Table 9. Usage of Range Units within the Wells Creek Natural Resource Project Area.

Range Unit

# of permittees

# of livestock

4

108

19

Season of use
(months)
6

Environmental Consequences
Impacts to Range Resources Alternative A: No Action
No additional cost or impacts of range resources would occur under the No Action Alternative.
Fuel loads from accumulating duff and downfall would continue to increase fire risks. There
would be an increase in Insects and diseases raising the mortality rate of unmanaged stands. Also
if no harvest takes place the timber canopy would not be opened up allowing the shade to
continue to reduce the amount of available grasses, which threaten the available range grasses
and increase concentration of livestock to limited areas such as riparian areas and open
meadows.
Invasive species would continue to spread along roadsides and into riparian zones. This spread
would gradually move to forested areas if an aggressive management and funds don’t become
available. Over time more fire killed timber would fall, creating a barrier to livestock and
wildlife movement. Also fallen timber would impact available forage.
Impacts to Range Resources for Alternatives B and C: Proposed and Preferred Actions
There are limited potential negative impacts to rangeland resources when considering the timber
sale proposal. One such impact specifically relates to the slash and litter from a timber sale in
terms of reducing livestock movements within the project area. Those grasses and forbs that go
un-utilized from slash become non-usable forage and further reduce the amount of available
forage within a range site or unit. The short term effects may be fewer available AUM’s in that
range unit.
Other potential impacts include the damage to any range improvements within the range unit
from logging activities.
There are also positive impacts for logging the proposed site. By opening up the forest canopy
and thinning the density of trees, grasses such as Pine grass (Calamagrostis rubescens) and
Idaho fescue (Festuca idahoensis) would thrive better in open conditions. Pinegrass are
stimulated by disturbances such as fire and logging and once established become viable forage
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for elk to utilize and other ungulates presumably graze it as well. Bluebunch wheatgrass
(Pseudoroegneria spicata) is more readily established on open, southerly slopes. By increasing
the grasses to forbs ratio to greater than 60/40, livestock would use that portion of the range unit
more frequently, provided there is adequate and accessible water.
Within the project area there are a few range infrastructures, mainly cattle guards that are present
along the Frost Meadows Road. They would need to be maintained by the logging company
during the time of harvest.
Logging disturbance has created pathways for Invasive species following timber harvest,
especially on highly disturbed areas (highways, landings, roadsides). Noxious weeds are
becoming increasingly present in higher elevation range areas and forested areas. Diffuse
knapweed (Centaurea diffusa), dalmatian toadflax (Linaria dalmatica) and canadian thistle
(Cirsium arvense) are present in the project area. The Land Operations Program recommends
that loggers, forestry and range work together to reduce the amount of weed infestations and treat
disturbed areas post harvests.
Mitigation for Range:






Resources need to be allocated to clean all cattle guards and replace wings if they become
damaged.
Repair and or replace all damaged fence, spring developments, cattle guards and range
improvements on allotted and tribal lands, prior to relocating to next logging block.
Funding to develop an Integrated Invasive Species Plan to include herbicide and mechanical
and biological if possible.
All disturbed areas need to be seeded using the current native seed mix recommendations.
Impacts of weeds within the project area can be minimized by ensuring that the undercarriage of vehicles is free of these seed heads and plant residues.

3.8 Cumulative Impacts
Cumulative impacts are addressed in the Final Environmental Impact Statement for the Colville
Indian Reservation Integrated Resource Management Plan (Klock 2000).

3.9 Summary Table of Issue Indicators for IRMP Goals and Objectives
Issue Indicator

Existing
Condition

Alt. A

Alt. B

Alt. C

Acres Treated

na

0

2,408 acres

2,408 acres

Stumpage Value

na

0

$6,663,193

$6,663,193

Timber harvested

na

0

16.2 MMBF

16.2 MMBF

Acres by potential
degree of soil
disturbance

319 ac previous high
disturbance harvest

No Change

634 acres

634 acres
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Project acres by
potential degree of
coarse woody debris
(CWD) loss

30% increase from
past natural
conditions

No Change

745 acres

745 Acres

Harvest
proximity/adjacency
to surface water

0 miles

No Change

16.29 miles of
mapped
stream with
harvest within
200 ft.

17.99 miles of
mapped
stream with
harvest within
200 ft.

Road Construction

57 miles existing in
watershed

No Change

71.80 miles

73.50 Miles

Road
Construction/use
within 200 ft. of
surface water

7.17 miles

No change

7.50 miles

5.8 miles

Water quality issues
in Wells Creek

No change

$18,000/per
entry/sale

$30,000

4.04 mi/mi2
10.13 mi/mi2
5.53 mi/mi2
6.53 mi/mi2
5.38 mi/mi2
3.86 mi/mi2
3.99 mi/mi2

No Change
No Change
No Change
No Change
No Change
No Change
No Change

4.05 mi/mi2
10.15 mi/mi2
5.36 mi/mi2
7.41 mi/mi2
5.41 mi/mi2
3.88 mi/mi2
5.35 mi/mi2

4.05 mi/mi2
10.15 mi/mi2
5.36 mi/mi2
7.41 mi/mi2
5.41 mi/mi2
3.88 mi/mi2
5.35 mi/mi2

Block Size and
Adjacency

Na

No Change

548 acres

548 acres

Wetland and stream
adjacency

Na

No Change

947 acres

947 acres

33 crossings

No Change

38 crossings

38 crossings

Cost of Wells Creek
Road
Road Density
Bridge Creek
Gibson Creek
Granite Creek
Klondyke Creek
Upper Ninemile Creek
Upper Wilmont Creek
Wells Creek

Stream Crossings
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7.0 Technical Supplements
7.1 Cultural Resources
The Wells Creek Natural Resource Project is within the ancestral lands of the Sanpoil Tribe, who
can identify their ancestry back over a thousand years in this area. The languages of the twelve
tribes comprising the Confederated Tribes of the Colville Reservation have been grouped into
general Salishan and Sahaptian language families. The majority spoke the Interior Salish
languages of nxaɁamcín and nsləxcín, though the Sahaptian languages of the Nez Perce
(nímípuɁ) and Palus (palús) were also spoken. The language of the Sanpoil is nsləxcín.
Approximately 1,607 acres were previously surveyed within and immediately adjacent to the
Wells Creek Forestry Project area (Gough 1990; Fish 2003). All of the previously surveyed
acreage lies along the southern, northern, and eastern boundaries of the current project area.
There were three individual Indian allotments and three mineral patent-lodes within the project
area (Bureau of Land Management [BLM] 2016; Hunt 1916).
A search of BLM General Land Office (GLO) records and maps show approximately 6.1 miles
of trails traversing through the project area (BLM 2016). United States Geological Survey
(USGS) information from 1912 show two mining prospects and three mines within the Wells
Creek Project Area.
There are currently six cultural resources recorded within or adjacent to the Wells Creek Forestry
Project area, which have been assigned CCT site identification numbers (see table 1).
Table 4. Cultural Resources Recorded within and adjacent to the Wells Creek Forestry Project Area*

Site ID Number

Site Name

TCP-WA-FE-36
012403-1

Site Description
Huckleberry Gathering

Gold Mountain Mining Claim

Historic Mining Property

081616-1-AMC

Gold Mountain Lookout

Historic Lookout

082516-1-AMC

Mabel T. Mines

Historic Mining Property

101116-1-AS

Thomas Wells Claim

Historic Mining Property

Unassigned

Dusty’s Cabin

Historic Mining Property

*Archaeological and sacred site locations are not provided in this document because disclosure of site locations may
put these resources at risk to vandalism and looting (see the National Historic Preservation Act of 1966, Section
304a; and the Archaeological Resources Protection Act of 1979, Section 9a) or jeopardize their access, integrity and
ceremonial use ( see Executive Order No. 13007).

It is likely that cairns, rock alignments, and other rock features may be found throughout the area
due to the prominent landscape features of the Gold Mountain Ridge, Gold Mountain, Ninemile
Creek, Wells Creek, Klondyke Creek, and Gibson Creek. Small pre-contact camps may be
present on the upland areas adjacent to springs or creeks, or in sheltered canyons, where people
would have camped while taking advantage of upland resources.
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Table 5. Cultural Resources within and adjacent to the Wells Creek Forestry Project.

Cultural Resource Type

Sites within Project Area

Sites within or adjacent
to Alternatives B and C
APEs

Historic Mining Property

4

2

TCPs

1

1

Historic Lookout

1

0

Total

6

3

Six sites have been documented within and adjacent to the Wells Creek Natural Resource
Project. One TCP and two historic sites are documented within the APE for Alternative B and
Alternative C. They have been documented as TCP-WA-FE-36, a resource gathering area,
012403-1, a historic mining property, and 101116-1-AS, a historic mining property. The TCP is
considered eligible for the National Register of Historic Places under Criteria A because it is
associated with important gathering activities and is significant for maintaining the Sanpoil
culture. The two historic mining properties are considered not eligible because they do not meet
any of the eligibility criteria for the National Register of Historic Places and/or the Colville
Register of Historic Places (36 CFR Part 60).
All TCPs and archaeological sites must meet at least one of the following criteria to be
considered eligible for evaluation to the National Register: A) they must be associated with
events that have made a significant contribution to the broad patterns of history, B) they must be
associated with the lives of persons significant to our past, C) they much embody the distinctive
characteristics of a type, period, or method of construction or they represent the work of a
master, or that possess high artistic values, or that represent a significant and distinguishable
entity whose components may lack individual distinction, or D) they must have yielded, or be
likely to yield, information important in prehistory or history. Additionally, to be a “property” a
TCP must have tangible boundaries (36 CFR 60.4; Parker & King 1998).
Shannon and Moura (2007) have aptly observed that due to the unique nature of TCPs, the
standards identified above must also be evaluated with perception of Native American history.
When reviewing TCPs for continued use of at least 50 years, for instance, it must be recalled that
federal and state policies common in the 1800s restricted, regulated and denied access to
property to Tribal people which had previously been in their exclusive territory. Oftentimes,
Indian people may shift their area of use to adjacent or nearby location if a previously utilized
property suddenly (and beyond Tribal control) became unavailable. Therefore, a location may
still retain value and continue to be a TCP when access is restored (Shannon & Moura 2007).
In pre-contact and historic times, the knowledge of these TCPs and their locations and use
provided people with a means for subsistence and important cultural items for personal use or
trade, cultural practices which continue to this day. Additionally, the nature of these sites and
their close proximity to other documented cultural resources, including pre-contact, historic and
additional TCP sites increases their potential to yield information important to the CCT.
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Oral history accounts of the region identify the general areas of Ninemile Creek, Wells Creek,
Pollock Creek, Gold Mountain Ridge, Gold Mountain, Klondyke Creek, and Gibson Creek as
possessing traditional value in addition to those locations observed during the archaeological
survey. It is the position of the CCT that “A place is significant due to its location and the
meaning assigned to it, not the language of the name by which it is known. While recording
place names in the original languages is of immeasurable value, the places would continue to
have meaning and significance regardless of the language used to describe them (George 2008).”
Therefore, further oral history interviews with knowledgeable Tribal Elders would be useful to
properly document places of cultural significance to the Colville Tribal membership within the
Wells Creek Forestry Project area.
The Resource Archaeologist would brief the TSO and others working in the Wells Creek
Forestry Project area regarding the steps to be taken to identify and report cultural resources. If
resources are found, the TSO shall insure that all work stops in the vicinity of the find, that steps
are taken to protect the find, and that the Tribal Archaeologist is called immediately. No work
shall resume until the Tribal Historic Preservation Officer (THPO) has approved a management
plan.

7.2 Soils Resources
7.2.1 Soil Functions
See Brady & Weil (1996), the NRCS Soil Survey of the Colville Indian Reservation (2002), and
the CTCR Hydrology Report (2014) for more information on soil functions, properties, and
characteristics.
Soils are crucial to non-marine life on earth:
 Soils support plant growth by providing a medium for root growth and nutrient elements
determine the nature of vegetation present;
 Soils are a principal controlling factor for water movement through much of the
hydrologic cycle;
 Soils provide habitat for a myriad of subterranean macro- and micro-organisms; and
 Soils provide the medium and conditions for organic decomposition, nutrient recycling
water purification.
Soils support plant growth by providing a medium for root growth and nutrient
elements
For many plants (including most trees) the root mass below the ground is proportionate to the
size of the plant above ground. Soils provide the physical support and anchoring system that
prevents plants from falling over. Additionally, roots respire in the same process as humans and
other animals—they expend oxygen and emit carbon dioxide. Half of the volume in soils with
ideal structure for plant growth is made up by pore spaces. The pore space matrix provides
ventilation that releases carbon dioxide into the atmosphere and allows fresh oxygen to enter the
root zone. The pore space matrix provides water storage within the root zone. This water storage
is especially important in hot, dry climates where the plants would use soil water for cooling,
nutrient transport, turgor maintenance, and photosynthesis. The water holding capacity of soils is
essential for plant survival. Soils moderate temperature fluctuations and insulate deeper roots
from hot and cold extremes experienced at the surface. Finally, soils supply plants with
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inorganic, mineral nutrients such as: nitrogen, phosphorus, potassium, calcium, magnesium,
sulfur, iron, manganese, boron, molybdenum, copper, zinc, nickel, chlorine, cobalt, and selenium
(Brady & Weil 1996).
Soils are a principal controlling factor for water movement through much of the
hydrologic cycle
How water travels through a watershed after a precipitation or snowmelt event occurs is
dependent on multiple factors; (1) vegetation and litter cover present, (2) soil properties, (3)
geologic materials, (4) topography, (5) drainage network, and (6) pathway roughness.
Vegetation, soil, and water are intrinsically linked through the hydrologic cycle and all three
components functioning properly are vital to a robust and resilient watershed. This subject is
further discussed in the CTCR Hydrology Report (2014) however this supplement focuses only
on the role of soils. Overland flow of stormwater/snowmelt can result in multiple negative
impacts including (in the absence of vegetation and litter cover) soil transport from the site
(please see Soil Resource Issues and Indicators Section as well as the Hydrology Technical
Supplement for more detail). The previously mentioned pore space matrix allows for
stormwater/snowmelt infiltration which reduces the volume of overland flow in addition to
recharging the groundwater table and root zone water storage. The depth of soil to a restrictive
layer (bedrock, hardpan, etc.) impacts the amount of infiltration a particular soil is capable of as
does organic matter content since organic matter has greater water-holding capacity than mineral
material. Soil texture affects the inherent size and abundance of pore spaces available within a
soil matrix and therefore the soil’s capacity and rate of water infiltration (Brady & Weil 1996).
Soils provide habitat for a myriad of macro- and micro-organisms
Soil is a complex array of mineral material, air-filled pores, water filled pores, and organic
matter in various states of decomposition. This diverse medium supports invertebrates (insects,
worms, etc.), mammals (moles, badgers, gophers, etc.), fungi, bacteria, diatoms, and rotifers.
Many plants have evolved symbiotic relationships with one or several subterranean species;
coniferous tree species across North America have developed symbiotic relationships with
nutrient-fixing fungi or bacteria (Brady & Weil 1996; Hunner 2014).
Soils provide the medium and conditions for organic decomposition, nutrient
recycling, and water purification
As water infiltrates through the soil profile, chemical reactions with the mineral material remove
radicals, toxins, and pollutants. Additionally, many micro-organisms found in soil feed off the
impurities carried into the soil by storm water and snowmelt; these two processes purify water
and remove potentially harmful diseases. As a medium and ecosystem, soil and its resident
organisms decompose dead organic material and release nutrients for uptake by living plants
(Brady & Weil 1996; Hunner 2014).

7.2.2 Volcanic Ash Soils
See the NRCS Soil Survey of the Colville Indian Reservation (2002), Froese (2004), and
Johnson et al (2007) for more detail on volcanic ash abundance, properties, and characteristics.
Soils characterized as ash-cap soils are usually derived from volcanic eruptions and overlay base
soil derived from granitic residue or glacial activity. Ash soils generally have low bulk densities,
high porosity, low shear strength, and high inherent productivity. Ash soil often contains a
relatively high level of silica that increases its water-holding capacity. Since ash soils generally
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have a low clay content they have little cohesion or bonding in the soil (Froese 2004; Johnson et
al 2007).
According to the NRCS Soil Survey (2002), volcanic ash covers 379,745 acres of the
Commercial Cut Base managed for timber production—57% of the total area. Volcanic ash is a
primary water and nutrient holding component for soils in the managed forest and is prone to
erosion, disturbance, displacement and compaction.

7.2.3 Vegetation’s role in proper soil functioning
See the CTCR Hydrology Report (2014), Graham et al (1994), Stevens (1997), Tinker & Knight
(2000), Brown et al (2003), Hatchett et al (2006), and Page-Dumroese et al (2010) for more
information on vegetation and coarse woody debris ecosystem functions.
Vegetation plays a vital role in healthy soil processes:
 Vegetative cover and fallen vegetative litter stabilize and protect bare soil surfaces from
wind and water erosion as well as raindrop impact/splash;
 Vegetative cover and fallen vegetative litter increase infiltration rates and water holding
capacity rates;
 Vegetative litter cover lowers soil’s evapotranspiration rates;
 Living root systems provide soil and slope stability;
 Vegetation disrupts air flow and regulates soil surface temperature as well as
stormwater/snowmelt volume, velocity, and force;
 Root penetration and growth contributes to soil development;
 Vegetation uptakes nutrients, stores it, and releases it as dead litter material; and
 Vegetation is the source for coarse woody debris (CWD).
Coarse Woody Debris (CWD)
CWD is typically defined as dead standing and downed pieces larger than three (3) inches in
diameter and performs several functions alongside living vegetation (Graham et al 1994; Stevens
1997; Korol et al (2002), Brown et al 2003; Page-Dumroese et al 2010)
 Primary source of organic matter addition (in the interior Pacific Northwest) to soil as
freeze/thaw action moves CWD down through the soil;
 Habitat for decomposer organisms;
 Moisture retention through dry periods provide habitat for ectomycorrhizal roots and
their associated soil organisms (essential to healthy growth of conifers);
 Habitat for nitrogen-fixing bacteria (especially important when site lacks nitrogen fixing
plants such as Ceanothus);
 Primary pool of readily available nutrients within the ecosystem released by
decomposition or fire (more often the case in drier climates);
 Disrupts air flow and provides shade that insulates and protects new forest growth;
 Contributes to soil development;
 Contributes to slope stability;
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Contributes to soil surface stability by preventing erosion and controlling
stormwater/snowmelt surface runoff;
Source for woody debris loads in streams;
Primary energy source in complex food web;
Moist microsites that can support drought intolerant plants and animals such as fungi and
amphibians;
Slows stream flows and creates pools; and
Carbon Storage.

7.2.4 Soil Resource Issues and Indicators
Table I: Soil resources issues and indicators.

Issue
Coarse Woody Debris Loss

Indicators
1) Project acres by potential degree
of coarse woody debris loss

Soil Disturbance (All Forms)

1) Project acres by potential degree
of soil disturbance

2)
Landslides and Mass Wasting

Road construction and use

1) Presence of landslide/mass
wasting-prone soils and
topography
2) Proximity to documented
landslide/mass wasting sites

Table I illustrates the issues (concerns) analyzed for impact from the proposed actions. Timber
harvest and its associated activities can have a spectrum of impact level on the soil resource
based on numerous factors (Froese 2004; Miller et al 2004):
 Harvest prescription;
 Harvest method;
 Skidding method;
 Site preparation method;
 Equipment used;
 Forest type;
 Inherent soil characteristics;
 Contemporary soil moisture content;
 Slope;
 Aspect;
 Season of implementation;
 Proximity of water or wetlands;
 Construction specifications;
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 Construction materials;
 Weather events and precipitation during implementation;
 Operator differences; and
 Timber Sale Officer (TSO) differences.
Since a number of factors cannot be accurately gauged during the environmental assessment
process it is impossible to exactly quantify the expected impacts from the proposed actions. Each
proposed action would fall into a particular spectrum of possible impact levels. Previous research
and data collection has shown that one proposed action would, in general, have more or less
impact on a resource concern than another proposed action. As such this section will assess
impacts from proposed actions on each resource issue based on a scale of least-to-greatest impact
in relation to all possible proposed actions.
Coarse Woody Debris Loss
See Graham et al (1994), Stevens (1997), MacDonald (1999), Tinker & Knight (2000), Korol et
al (2002), Brown et al (2003); and Page-Dumroese et al (2010) for more detail regarding this
section.
CWD is an important component on the structure and functioning of ecosystems and is derived
from snags and fallen logs in the Interior Columbia River Basin (Korol et al 2002). CWD
abundance is dependent on tree mortality, breakage, decomposition, burning, and harvesting
(Tinker & Knight 2000). Snag and downed wood natural abundance and distribution have been
altered by decades of fire suppression, land conversion, and timber/firewood harvest (Korol et al
2002). Current estimates for the Interior Columbia River Basin show that small snag abundance
has declined by 14% in comparison to historical conditions, large snags declined by 31%, and
CWD has increased by up to 30% (Korol et al 2002). BIA Forestry’s 2004 Continuous Forest
Inventory shows an increase in snags of all size classes on the Colville Indian Reservation since
beginning the inventory in the 1950’s.
Timber harvest and fuel reduction activities should leave enough CWD (ton/ac) to meet the
ecosystem services described in Section 1.3.1 while minimizing fire hazard (Brown et al, 2003;
Page-Dumroese et al, 2010). Tinker & Knight (2000) determined that repeated removal of the
majority of CWD would change the forest floor and surface soil characteristics beyond the
historic range of variability for naturally developing stands. If proposed activities reduce CWD
below the ecologically necessary level on a repeated basis they would eventually generate the
following negative soil impacts (Graham et al 1994; Stevens 1997; Brown et al 2003; PageDumroese et al 2010):
 Decline in new forest growth;
 Decreased water retention for dry season dispersal;
 Reduction in soil nutrient pool;
 Decline in fine root growth;
 Decline in ectomycorrhizal fungi diversity;
 Decline in slope/soil surface stability;
 Increased overland flow velocity and force resulting in increased erosion; and
 Decline in soil productivity.
46

Tinker & Knight (2000) determined that if post-harvest CWD is left in place, nutrient removal
from harvesting is within the range of nutrient removal by wildfire. Johnson & Curtis (2001)
performed a meta-analysis that showed no loss in soil carbon or nitrogen storage after whole tree
harvesting. However, the meta-analysis included no long-term studies or studies located within
the interior Pacific Norwest’s dry, fire-dependent ecosystems. Thiffault et al (2011) found that
both soil nitrogen and phosphorus remained depressed for at least 20 years after a biomass
removal project in a temperate boreal forest. Insufficient CWD retention/recruitment after timber
harvest is still a concern for long-term soil productivity (Stevens 1997; Korol et al 2002). The
current Colville Tribal Integrated Resources Management Plan (IRMP) states that timber harvest
and site preparation activities would retain 10 – 15 ton/acre of CWD on site to maintain all CWD
functions. Brown et al (2003) made CWD retention recommendations based on studies
completed in the Bitterroot National Forest. The recommendations minimize fire risk while still
providing enough CWD to fulfill ecological functions:
 Dry ponderosa pine and Douglas-fir forest types = 5 – 10 tons/acre
 Cool Douglas-fir forest types = 10 – 20 tons/acre
 Cool lodgepole pine and lower subalpine fir forest types = 8 – 24 tons/acre
The degree of CWD loss from timber harvest activities is dependent on (1) treatment intensity,
(2) Yarding system, and (3) Site preparation intensity.
Harvest prescription type
This indicator determines the treatment intensity for each proposed action.
The difference between harvest prescription types is largely a question of target basal areas. On
the Colville Indian Reservation foresters plan for: Regeneration Cuts (5 – 10 ft. basal area/acre),
Intermediate Cuts (50 – 80 ft. basal area/acre), Pre-Commercial Thins (PCT) (no significant
change from initial basal area), and Sanitation/Salvage Cuts (SANI or SLV) (highly variable
target basal areas). The lower the target basal area, the more intense a treatment is going to be.
The variation within Regeneration Cuts and Intermediate Cuts stem from the other multiple
factors considered when developing a harvest prescription. Figure II illustrates the expected
order of treatment intensity for the most common harvest prescriptions used on the Colville
Indian Reservation.

Figure I: Common harvest prescriptions on the Colville Indian Reservation by intensity.

Figure I does not include SANI/SLV since the target basal area is highly project specific. Each
time a SANI/SLV block is proposed resource assessors must be informed, by the prescribing
forester, what the expected intensity would be.
Yarding system type
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This indicator determines the yarding system type.
The three most common yarding systems used on the Colville Indian Reservation are (1) cut-tolength yarding, (2) whole tree yarding, and (3) cable yarding. Cut-to-length systems de-limb the
log at the stump or skid trail and this causes most CWD to remain on site. Whole tree logging
and cable logging de-limb the log at the landing where it is (usually) burnt; this removes most
CWD from the site (MacDonald 1999). Some CWD (variable amount) remains on site during
whole tree and cable yarding due to breakage in transport. Whole tree logging has the option to
return CWD to the site on skid trails and within the block if the grapple skidder carries processed
CWD from the landing and back to the block (Table II) (Greulich et al 1999).
Table II: Relative CWD loss potential by yarding system, the expected level of CWD loss increases left-toright from using the listed yarding system.

CWD Loss Level
CWD Loss
Factor
CWD Removal

LOWEST
Cut-to-Length
Yarding
None

CWD Disbursal N/A
Capability

HIGHEST
Cable Logging

Whole Tree Yarding
High

High

Yes

Cost Prohibitive

Site preparation type
This indicator determines the site preparation intensity.
The most common site preparation techniques used on the Colville Indian Reservation are: (1)
mastication, (2) hand pile/burning, (3) excavator pile/burning, and (4) broadcast burning.
Mastication does not remove CWD but does transform it into smaller pieces with much less
vertical structure; this technique renders CWD incapable of performing a portion of its
ecological functions. However, mastication does leave behind coarser and more irregular pieces
than chipping (Rummer 2010). Hand pile/burning is self-explanatory; the technique allows
planners and operators to determine how much CWD should remain unburned by selecting piles
scattered throughout the block. Excavator piling uses a tracked excavator to push all debris into
very large piles for burning; excavators have no capability to sort CWD (Table III).
Table III: Relative CWD loss potential by site preparation type, the expected level of CWD loss increases leftto-right from using the listed site preparation type.

CWD Loss Level
CWD Loss
Factor
CWD Loss

LOWEST
Mastication
N/A

Hand
Pile/Burn
Moderate

Broadcast Burn
Moderate - Low

HIGHEST
Excavator
Pile/Burn
High

Soil Disturbance (All Forms)
See Rollerson (1990), Elliot et al (1996), MacDonald (1999), Greulich et al (1999), Ballard
(2000), Williamson & Neilsen (2000), Tepp (2002), Froese (2004), Miller et al (2004), Han
(2006), Han et al (2006), Han et al (2009), Meyer (2009), Page-Dumroese et al (2010),
Jourgholami & Majnornian (2011), Reeves et al (2011), Reeves et al (2012), Bagheri et al
(2012), Kimsey & Roché (2012) and Bagheri & Naghdi (2013) for more detail regarding this
section.
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Forest harvest activities that utilize heavy machinery would cause disturbance to the soil
resource, potentially in the forms of soil compaction, disturbance (or puddling), displacement,
and surface erosion (Froese 2004; Miller et al 2004; Reeves et al 2012):
 Compaction: The process by which the soil grains are rearranged to decrease void space
(particularly large pores) and bring them into closer contact with one another, thereby
increasing the bulk density. Soil compactibility is affected by particle size/density,
organic material content, mineralogy, soil moisture, and soil texture.
 Puddling: The destruction of the soil structure usually by churning, kneading, scraping, or
mixing action by large wheeled or tracked equipment.
 Displacement: The act of moving the soil laterally from narrow ruts or wider areas.
 Surface Erosion: Surface soil is moved or worn away by water or wind action.
 Surface Organic Matter Loss: The removal or burning of the litter/duff layer, organic soil
components, and biological soil organisms.
Surface Erosion is the result of compaction, puddling, and displacement as well as vegetation
and litter cover removal (Hatchett et al 2006). Compaction lowers infiltration rates; lower
infiltration rates increase erosion rates. Puddling and displacement reduce aggregate stability, a
key factor in soil erodibility (Hatchett et al 2006).
Miller et al (2004) presented a disturbance classification system developed by the Weyerhaeuser
Company based on the observation that disturbance can be separated into four classes (Figure II):
1. Compacted surface soil;
2. Compacted or mixed surface soil with destroyed soil structure (puddled), and subsoil that
may or may not be compacted;
3. Displacement of some surface soil, with the remainder mixed into the subsoil; and
4. Displacement of all surface soil.

Figure II: Disturbance classification developed and used by the Weyerhaeuser
Company.

The USDA Forest Service developed that defined Detrimental Soil Disturbance (DSD) – the
point at which each form of soil disturbance is having detrimental impacts to the soil resource
(Table IV) (Reeves et al 2012). According to Colville Tribal Code 4-7: Forest Practices, DSD
49

shall not be caused on more than 25% of each practice or treatment area, from the cumulative
effects of forest practice operations and treatments.
Table IV: USDA Forest Service Detrimental Soil Disturbance (DSD) thresholds.

Disturbance
Type
Compaction

Detrimental Threshold Value

Puddling

Ruts ≥ 2in in wet soils (other depths in dry soils)

Displacement

Removal of ≥ 1in of any surface horizon from a contiguous area greater
than 100 ft.2

Surface erosion

Rills, gullies, pedestals, and soil deposition

Severely
soil

15% increase from natural bulk density

burned Physical and biological changes to the soil resulting from high-intensity
burns of long duration as described in the Burned-Area Emergency
Rehabilitation Handbook (FSH 2509.13)

Soil disturbance may have effects that can last for decades (Elliot et al 1996; Froese 2004;
Johnson et al 2007; Page-Dumroese et al 2010; Jourgholami & Majnornian 2011; Bagheri et al
2012; Bagheri & Naghdi 2013):
 Reduced aeration and root growth;
 Decreased gas exchange;
 Denitrification;
 Loss of manganese, iron, and sulfate;
 Reduced Cation Exchange Capacity (CEC);
 Reduced water retention;
 Reduced water infiltration;
 Increased sediment export/removal;
 Increased overland flow velocity and force;
 Rutting/Puddling; and
 Decline in soil productivity.
Broadly, the degree of soil disturbance from timber harvest activities is dependent on: (1) site
treatment intensity; (2) type of equipment used; (3) time of year harvesting occurs; (4) frequency
of entry; (5) amount of slash or litter on site; soil moisture, and; (6) soil type (Froese 2004). The
five indicators listed in Table I under Soil Disturbance (All Forms) cover these factors. Forest
harvest activities also require roads and therefore the degree of soil disturbance caused by road
construction and use must be taken into consideration.
Harvest prescription type
This indicator determines the site treatment intensity, frequency of entry, and the amount of slash
or litter on site for each proposed action.
Please see the discussion in Section 7.2.4: Harvest prescription type. In addition to the above
discussion, harvest prescriptions inform resource assessors about the frequency of re-entry into
the same site location. Regeneration Cuts take place once every 120 years; a site would only
undergo an entry of equal intensity once every 120 years. However, intermediate cuts and PCT
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would take place throughout the 120-year cycle on a 15- or 30-year interval. SANI/SLV harvests
may take place at any time and are contingent upon natural/human-induced disasters. If a
SANI/SLV operation meets the target basal area for a Regeneration Cut on a site, the 120-year
cycle is reset.
Harvest/skidding method and equipment type
This indicator would determine the type of equipment used, time of year harvesting occurs,
amount of slash or litter on site, and the soil moisture (expected) for each proposed action.
Ground-based harvest activities cause soil structure change and horizon mixing, influence water
retention/flow, and reduce aeration as well as root penetration (Ballard, 2000; Reeves et al,
2012). Heavy equipment can affect soil properties and productivity through its immediate effect
on soil properties and its subsequent longer-term effects on soil processes (Miller et al, 2004). As
heavy machinery, processors, hot saws, and feller bunchers all have the capacity to compact the
ground. For example, processors (widely considered the least-impacting logging heavy
equipment) cause (non-significant) compaction detectable by penetrometer after four (4) passes
over the same site (Froese, 2004). Cable logging causes comparatively minimal impacts to the
soil within a block and off of landings and roads. MacDonald (1999) and Greulich et al (1999)
developed rating system comparing harvesting and yarding equipment using a number of
metrics. MacDonald (1999) also discussed each equipment type’s environmental impacts (Table
V).
Whole tree skidding systems results in a statistically significant increase in compaction
compared to untouched ground within the same block while cut-to-length systems do not (Han,
2006). Whole tree skidding systems have been shown to disturb 5% (statistically significant)
more land area than cut-to-length skidding systems (Han et al 2009). Environmental Trust
personnel conducted a site review of skid trails and landings associated with whole tree skidding
and those with forwarders; they observed that on average skid trails were 30% wider and that
landings were twice as big. Cut-to-length systems de-limb and cut the tree at the stump; skidding
cut-to-length logs with a grapple skidder would cause rutting/puddling. Cable logging does not
place heavy equipment within a harvest block but generally the bottom end of the log would drag
along the ground and cause some rutting (MacDonald 1999). Since cable logging is a form of
whole tree yarding, landings tend to be bigger but are also constrained by the available area level
enough for landing operations (Table VI).
On average, the top layer of soil is compacted by 62% after a single pass of a loaded logging
machine (Williamson and Neilsen 2000). Whilst machine logging may not always compact the
ground beyond the potential for root growth it will reduce available macropores and their
associated soil processes (Ballard 2000; Williamson and Neilsen 2000; Bagheri et al 2012).
Kimsey & Roché (2012) state that soils with fine texture, frigid moisture regimes, and organic
matter contents less than 10% that experience displacement or compaction will show negative
tree growth effects for at least the first 3 – 15 years. At high soil moisture levels rubber-tired
machinery statistically significantly impacts soil resistance to penetration and bulk density (Han
et al 2009). MacDonald (1999) and Greulich et al (1999) rate rubber-tire skidders as having the
highest capacity for soil disturbance. Tracked skidders have lower ground pressure due to the
wide tracks and forwarders generally operate on slash mats that reduce compaction. In addition,
both tracked skidders and forwarders are built to be equally maneuverable travelling in forward
or reverse and this reduces the number of turns needed for operation compared to rubber-tire
skidders. Fewer turns mean less puddling and displacement (MacDonald 1999; Greulich et al
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1999). Again, the only within-block (outside roads and landings) soil damage from cable logging
comes from the lower end of the log being dragged along the ground.
Planners/operators can take several steps to minimize impacts to soil such as designating skid
trails although Tepp (2002) found that (during an optical survey) designated trail spacing had no
effect on the total area disturbed during ground-based harvesting. Planners can also place
seasonal restrictions on harvest activities. Soil has the greatest shear strength (and lowest soil
moisture content) during the driest part of the summer as well as when the ground is frozen
and/or covered by a sufficiently protective layer of snow (MacDonald 1999; Greulich et al 1999;
Froese 2004; Johnson et al 2007). It’s important to note that even though shear strength is higher
during the dry summer, soil surfaces are still unprotected for puddling and displacement impacts.
Reeves et al (2011) determined that winter harvest activities generated statistically significantly
less soil disturbance than summer harvest activities. Reeves et al (2012) determined that
landform (increasing slope) and slope aspect were statistically correlated to disturbance levels.
Planners and Operators can proactively implement lesser-impacting harvest methods when on an
aspect with greater risk of disturbance such as northeast slopes. Finally, planners/operators can
reduce skid trail-related groundwater interception by avoiding swale and draw bottoms as skid
trail locations (Hunner 2014).
Planner/operator decisions play a key role in impact levels. For instance, soil disturbance
(particularly bulk density) increases with increasing traffic over a single site (Rollerson 1990;
Jourgholami & Majnornian 2011; Reeves et al 2012). Han et al (2006) found that slash on skid
trails does not reduce compaction from heavy machinery when there are more than four (4)
passes. Forwarders can transport up to 5,000mbf in a single load during a cut-to-length yarding
operation whereas grapple skidders can only transport 2 – 3 logs at a time during a whole tree
yarding operation (MacDonald, 1999). Bagheri & Naghdi (2013) found a highly statistically
significant correlation (α = 0.01) between erosion and the longitudinal slope of skid trails,
meaning that skid trails should be designed to break-up and shorten cross-contour lengths as
much as possible. Bagheri & Naghdi (2013) also found that rutting depth was significantly
affected by skid trail slope. MacDonald (1999) and Greulich et al (1999) determined the slope
limitations for heavy machinery based on the slope severity beyond which unacceptable soil
damage and safety hazards arise (Table VII).
Other factors include (Froese 2004):
 Machine speed
 Wheel/track slippage
 Vibration applied
 Depth and natural of existing surface litter
Tables V – VII provide the relative expected total disturbance levels for: V) most commonly
used harvesting equipment; VI) most commonly used yarding systems; and VII) most commonly
used Cable and Ground-Based Yarding Equipment. The vocabulary and ratings found in each
table have been derived primarily from MacDonald (1999) and Greulich et al (1999).
Table V: Harvesting equipment by total relative soil disturbance, the expected level of soil disturbance
increases left-to-right from using the listed harvesting equipment (MacDonald, 1999).

Disturbance Level
Disturbance LOWEST
Factor

HIGHES
T
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Hand Felling

Processor

Compaction

Very Low

Low

Feller
Buncher
Low

Hot Saw

Puddling

Very Low

Low – Very Low

Low

Low – Moderate

Displacement

Very Low

Low

Low

Low

Surface
Erosion

Very Low

Low

Low

Low

Slope
Limitations

N/A

Self-leveling
= Self-leveling =
50%
50%
Other = 15%*

Low

Self-leveling =
50%

*As reported by contractors during a Colville Forestry site visit.
Table VI: Yarding system by relative disturbance based on landing size, puddling/rutting, and displacement
potential; the expected level of soil disturbance increases left-to-right from using the listed yarding system
(MacDonald 1999; Greulich et al 1999; Han et al 2006; Han et al 2009)

Disturbance Level
Disturbance
Factor

LOWEST
Cable Logging

Puddling

Low – Moderate

Displacement

Cut-to-Length
w/ Forwarder

HIGHEST
Whole Tree
Skidding

Low – Moderate

Cut-to-Length
w/ Grapple
Skidder
Moderate – High

Moderate

Low

Moderate – Low

Moderate

Moderate

Surface
Erosion

Low

Low - Moderate

Moderate

Moderate

Landing Size

Moderate – Large

Small

Small

Large
Large

–

Very

Table VII: Yarding equipment by total relative soil disturbance, the expected level of soil disturbance
increases left-to-right from using the listed yarding equipment (MacDonald 1999; Greulich et al 1999).

Disturbance Level
LOWEST
Disturbance
Factor

HIGHEST
Cable Yarding

Skyline

Ground-Based Yarding

Highlead

Jammer

Forwarder

Tracked
Skidder

RubberTire
Skidder
High

Compaction

Low

Low

Low

Moderate – Moderate
Low

Puddling

Low –
Moderate

Low –
Moderate

Low –
Moderate

Low –
Moderate

Moderate

High

Displacement

Low

Low

Low

Moderate – Moderate
Low

High

Surface
Erosion

Low

Low

Low

Low Moderate

High
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Moderate

Slope
Limitations
Max Yarding
Distance
Road Access
Requirements
Slash
Disbursal
Capability

30% - 70%

30% - 70%

30% - 55%

Up to 40%

Up to 50%

Up to 35%

4000 ft.

1000 ft.

450 ft.

5500 ft.

700 ft.

1000 ft.

500–4000
ft.

800–1500
ft.

300–500
ft.

5300–6000
ft.

800 ft.

800–1500
ft.

Cost
Cost
Cost
Yes
Prohibitive Prohibitive Prohibitive

Yes

Yes

Site preparation type
This indicator will determine the type of equipment used and the amount of slash or litter on site
for each proposed action.
The most common type of site preparation used on the Colville Indian Reservation are: (1)
mastication, (2) hand-pile and burning, (3) excavator-pile and burning, and (4) broadcast
burning.
Rummer (2010) states that the disturbance levels expected from a masticator are approximate to
disturbance levels from a feller buncher. Hatchett et al (2006) found that masticators did not
statistically significantly compact the ground compared to undisturbed areas. Operators on the
Colville Indian Reservation use excavator piling as a site preparation method and as such the
excavator will traverse up to 50% of each block. However if done correctly (and with minimal
turning), excavator piling should cause little-to-no displacement and only superficial
scarification (puddling). Displacement will increase with the increasing number of turns a
masticator or excavator makes. Excavators are likely comparable to feller bunchers under most
soil disturbance metrics and marginally more intense in regards to puddling. Broadcast burning
requires a fire-line around the boundary of the burned area. If roads are unavailable, operators
would most often install a fire-line using an excavator and this generally exposes bare mineral
soil; the fire-line is subsequently re-seeded. On occasion, operators will use a riparian area as a
“green-line.”
As discussed under Yarding System Type, fire as a site preparation method can have positive or
negative impacts on soils and forest growth. For instance, broadcast burning and pile burning can
often statistically significantly enhance N, P, and CEC for up to 24 years post-burn (Kimsey &
Roché 2012). Scarification can improve tree growth for species ecologically evolved to respond
to disturbance (Miller et al 2004). High insanity fires, such as stand replacing fires, can have
negative effects (Meyer 2009):
 Alteration of soil structure leading to potential soil erosion;
 Volatilization of nutrients;
 Loss of total carbon and Nitrogen;
 Changes in the soil seed bank;
 Increased risk of non-native invasive species colonization;
 Increases in pH
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Broadcast burning most closely mimics natural wildfire; fire is the primary mechanism for
nutrient recycling for ecosystems found on the Colville Indian Reservation (Brown et al 2003).
Broadcast burning has a variable risk of burning hot enough to damage the underlying soil and
volatilize nutrients; operators can only broadcast burn during small windows when the area will
burn, but the danger of losing control is low. Slash-piling and burning is the most common
method of slash disposal because it is economical and can be performed under a broad range of
weather conditions, unlike broadcast burning (Meyer 2009) Hand-piling is more costly than
excavator piling because it is more labor-intensive but has a lower risk of burning hot enough to
damage the underlying soil and volatilize nutrients.
Soil is an effective insulator and short-duration pulses of heat will have minimal effect on the
mineral soil; soil’s insulating capacity slows subsurface temperature rise (Meyer 2009). Shortresidency, hot fires (such as fast-moving wildfire) have a much lower risk of heating the subsurface to thresholds outlined in Table VIII than long-residency, hot fires. Excavator-pile
burning (long-residency, hot fire) will conduct more energy resulting in greater sub-surface
heating and cause marked belowground damage (Meyer 2009).
Table VIII: Average temperature (°C) of natural wildfire and excavator-pile fires and the threshold
temperatures (°C) where changes in the sub-surface soil occur (Meyer 2009).

Fire Temperature Impacts on Soil
Natural wildfire
Excavator-pile fire

Temperature (C°)
200 - 300°C
500 - 700°C (up to
1500°C)

Soil Temperature Thresholds
Plant death & protein degradation

40 - 70°C

Root desiccation

48 - 54°C

Seed bank loss

70 - 90°C

Soil microbe mortality

50 - 121°C

Soil organic matter is partially oxidized

220°C

Soil organic matter is completely combusted

460°C

Nitrogen volatilization

220°C

Excavator-pile burning is distinct from wildfire because the large quantity of fuels results in
high-intensity, long-duration fire; following 100 years of fire suppression a ponderosa pine forest
ecosystem may accumulate up to 25 Mg/ha whereas an excavator pile can contain up to
950Mg/ha (Meyer 2009). Tinker & Knight (2000) determined that natural wildfire (with variable
intensity) consumed up to 70% less CWD than regeneration cuts (such as clear cuts) using
excavator piling removed. Excavator-pile burning can reduce soil microbial biomass, microbial
community composition, and arbuscular mycorrhizal (AM) fungal propagules (Meyer 2009).
Non-native plant species germination, establishment, and abundance may increase in excavatorpile scars (Meyer 2009). Slash-pile scar restoration is rarely documented or systematically
performed by land management; natural revegetation on slash pile scars remains negligible after
two (2) years (Meyer 2009). Changes in soil physical properties may inhibit plant growth and
excavator pile scars may become the foci of erosion initiation (Meyer 2009).
Tables IX provides the relative expected total disturbance levels for commonly used site
preparation techniques:
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Table IX: Site preparation by total relative soil disturbance, the expected level of soil disturbance increases
left-to-right from using the listed site preparation technique (MacDonald 1999; Greulich et al 1999; Meyer
2009).

Disturbance Level
Disturbance LOWEST
Factor
Hand-Pile

Mastication

HIGHES
T
Excavator-Pile

Compaction

Very Low

Low

Broadcast
Burn
Low

Puddling

Very Low

Low

Low – Moderate

Low – Moderate

Displacement

Very Low

Low

Low

Low

Surface
Erosion

Very Low

Low

Low

Low

Severely
burned soil

Low

N/A

Variable

High

Slope
Limitations

N/A

Self-leveling
50%

= N/A

Low

Self-leveling =
50%

Sensitive soil presence
This indicator will determine the soil type on site for each proposed action.
As part of the 208 Water Quality Management Plan, CTCR developed the Sensitive Lands
Report (1984) based on the findings of the NRCS Soil Survey that was being developed at the
time (published in 2002). The report identified soils sensitive to human disturbance based on:
climate, geology, soils, surface water, groundwater, vegetation, physiography, cultural features,
existing/future land use, and ownership. Sensitive Lands include ash mantle soils, wind-blown
soils, thin soils, and soils with high seasonal water tables (Table X).
Table X: Sensitive lands abundance and proportions within the commercial cut base of the Colville Indian
Reservation (NRCS 2002).

Sensitive Lands
Ash mantle

Potentially Affected Acres
379,745ac

Percent (%) of Cut Base
57%

Wind-blown soils

87,523ac

13%

Thin soils

15,904ac

2%

290ac
483,642ac

~
72%

High water table soils
Total

Ash soils do not recover quickly from compaction. The low clay content limits season shrinkswell action that usually remediates compaction and the silica plates tend to lock together when
compacted (Johnson et al 2007). Several studies show long-term compaction effects; one study
showed a persistent 25% increase in compaction on ash mantle 20 – 25 years after harvest,
another on the Colville National Forest showed compaction can remain post-harvest for at least
70 years (Johnson et al 2007). Another study showed that compaction in disturbed areas can be
35% higher than undisturbed areas (Johnson et al 2007). Additionally, ash mantle is a finetextured, light-weight soil type that is easily displaced and eroded by wind and water (Hunner
2014).
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Wind-blown soils are soils that have a large component of the surface horizon composed of
material deposited by wind (NRCS 2002). Like ash mantle, these soils are highly erodible by
both wind and water; this is further discussed in 1.4.2.5. Thin soils have decreased infiltration
capacity and soils with high water tables have year-round moisture contents that make both soil
types susceptible to disturbance (Jones & Jones 1984).
Sensitive soil presence will be measured by tracking the rutting hazard (Low = least susceptible,
Severe = most susceptible), water erodibility (0.02 = least susceptible to sheet/rill erosion, 0.69 =
most susceptible to sheet/rill erosion), wind erodibility (expected tons/year lost to wind erosion),
and compaction resistance (Low = least resistance, High = most resistance) as determined by the
2002 NRCS soil survey within each proposed action area.
Road construction and use
See Elliot et al (1996), Forman & Alexander (1998), Trombulak & Frissell (2000), Gucinski et al
(2001), MacDonald & Coe (2008), and Hunner (2014) for more detail regarding road impacts to
soil, water, and the hydrologic cycle.
This indicator will determine impact intensity by road construction and use.
The key variables affecting road impacts to soils, hydrology, and watershed function are corridor
width, connectivity with surface water pathways, and use intensity. Multiple vectors for are
associated with roads: road surfaces, cutslopes, fill slopes, and stream crossings (Forman &
Alexander, 1998). Sediment yield from roads is dependent on (Forman & Alexander, 1998):
 Maintenance;
 Road geometry and design;
 Slope;
 Length;
 Width;
 Surface;
 Soil properties; and
 Vegetation cover.
Roads directly reduce the productive area and cause the greatest amount of soil erosion
associated with commercially developing watersheds (Elliot et al 1996). Roads change soil
density, temperature, soil water content, light levels, dust, patterns of runoff and sedimentation,
and surface water flow (Trombulak & Frissell 2000). Sediment yields increase as exposed soil
surfaces increase and the increased soil transport capacity of higher hydrologic flows (Forman &
Alexander 1998). Unpaved roads can increase sediment production rates by more than an order
of magnitude; unpaved roads can increase surface erosion rates by two (2) or more orders of
magnitude relative to undisturbed hillslopes (MacDonald & Coe 2008).
Roads also add heavy metals, salts, organic molecules, o-zone, and nutrients to roadside
environments. Most studies indicate that heavy metal contamination from road use declines
within 20 m of the road but that elevated levels persist up to 200 m away (Trombulak & Frissell
2000).
Research has shown a close relationship between road density, percentage of total watershed area
with compacted or impervious soil conditions, and adverse changes in streamflow, erosion and
sedimentation rates, water quality, and soil productivity (Hunner 2014). Most secondary roads on
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the Reservation are constructed for purposes of watershed development, such as forest and range
management activities, and then provide travel corridors for other vehicular traffic and livestock.
Existing and many new roads commonly are improperly located and constructed, poorly
maintained, and rarely closed or decommissioned (Hunner 2014). As a link between harvest sites
and the drainage system network within a watershed, roads are a major source of sediment
directly to surface waters when improperly located, constructed or maintained (Hunner 2014).
Average sediment yields from certain landscapes, for instance volcanic uplands, are believed to
be at least 50 percent higher than historical levels, primarily due to sediment production from
roads (Hunner 2014). Most erosion from road surfaces occurs in the first three years after the
disturbance, but may continue at a reduced rate for long periods. Past studies in the Idaho
Batholith in southwestern Idaho showed continued accelerated sediment production from roads
nearly 40 years after construction. Traffic level is a significant factor which influences the
amount of sediment delivery to streams. Research has shown that traffic related to active timber
harvest operations can mobilize up to 13 times more sediment than a road with very little or no
traffic. Roads of no further use for commercial purposes should be properly decommissioned
(Dubé et al 2004).
Observations in recent watershed assessments exemplify common road concerns on the
Reservation: “…negative impacts to the stream channel, RMZs, and overall watershed stem from
the existing road system (eroding road surface, undersized/damaged stream crossings, side slope
failures). Road construction and maintenance (or lack thereof) has had a larger and longer-lasting
impact on Beaver Dam Creek than the timber harvest project for which roads were built. The
proposed road system would have a proportionately added impact unless construction
specifications and maintenance actions change” (Wright 2012). Also, “Forest roads, and even
main thoroughfares, on the Reservation are generally constructed from the native soil rather than
bringing in appropriately mixed and sized gravel…South Fork Nine Mile Creek WMU has a
strong silicate clay component which means that the soil has a high proportion of fines. These
light-weight fines are eroding from the road bed, weakening the road prism and stream crossings,
and depositing in the streams” (Wright 2013). Light-weight fine material- including clay, silt and
very fine sand- is a large component of many soil types on the Reservation.
The current forest road management system does not include maintenance past the end of timber
harvest projects and all forest roads are built using only the native material. All road construction
and use associated with proposed timber harvest activities would lead to soil disturbance and loss
as well as alteration of watershed hydrology (see Hydrology Technical Supplement and Hunner
2014 for more information). Additionally, operators may remove or compromise existing
stormwater controls (such as drivable dips) during implementation because logging trucks have
difficultly driving over them. The soil disturbance impacts from roads directly attributable to a
timber harvest project are dependent on:
 New road construction, and location;
 Existing road use;
 Road ballast and surfacing, and
 Stormwater control installations.
The magnitude is variable based on unforeseeable factors such as weather, traffic levels duringand post implementation, and changing maintenance expectations and regimes. As such soil
disturbance impact from roads is measured using:
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Total miles of new road;
Location of new road;
Total miles of existing road used; and
Planned stormwater controls.

7.2.5 Landslides and Mass Wasting
Slope stability is dependent on the balance between those forces (and activities) that contribute
to, or resist, slope movement. Slope stability depends on (Powell 2011):
 Geology;
 Soils;
 Vegetation;
 Topography; and
 Hydrology
Landslides and mass wasting are natural phenomena and are potentially significant sources of
sediment transport (Forman & Alexander 1998; Powell 2011). Poorly planned and implemented
timber harvest projects can increase the rate of landslides above natural background rates
(Powell 2011). Landslide rates increase by three (3) times (up to 30 times) in managed forests
compared to unmanaged forests in the Pacific Northwest (Gucinski et al 2001). Surface erosion
problems are worst in highly erodible terrain, especially landscapes underlain by granite on
highly fractured rocks Gucinski et al 2001).
Logging roads produce more erosion and sediment yield (particularly through mass wasting)
than timber harvest activities (Forman & Alexander 1998). In the western United States, road
related mass erosion magnitude is based on climate, geology, road age, construction practices,
and storm history (Gucinski et al 2001). Road drainage has contributed to gully formation and
mass wasting below roads on the Reservation by altering the routing of surface and subsurface
runoff through forest terrain at a local scale. Escarpments of glacial materials (terraces) lining
major streams have gullied due to the concentration of water, as below road culverts. Very steep
cutslopes in these materials are prone to ravel and to shallow translational slides. Also, road
construction and timber harvest in higher elevation zones have increased rates of sheet erosion
and shallow translational slides on cut and fill slopes (Gucinski et al 2001; Hunner 2014).
Road-related mass failures are caused by (Gucinski et al, 2001):
 Improper placement and construction of roads and stream crossings;
 Inadequate culvert sizes;
 Poor road siting;
 Modification of surface or subsurface drainage by road prism or surface; and
 Diversion of water into unstable parts of the landscape.
Landslide and mass wasting risk will be measured by tracking the proximity of proposed actions
to known landslide and mass wasting events and slide-prone topography and soils.
7.2.6 Wells Creek Natural Resource Project Alternative Impact Tables
In cases where specific equipment/method requirements have not been made by the planner, the
impact assessment assesses for the highest impact potential.
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Acronyms
Broadcast Burn (B. Burn)
Commercial Thin (CT)
Cut-to-Length Yarding (CTL)
Cut-to-Length Yarding with Grapple Skidder (CTL-G)
Girdle (GIR)
Improvement Cut (IC)
Pre-Commercial Thin (PCT)
Regeneration with Reserve Trees (RRT)
Rubber Tire Skidder (RT Skidder)
Sanitation (SAN)
Seed Tree (ST)
Seed Tree/Overstory Removal (ST/OR)
Shelterwood (SW)
Wildland Urban Interface (WUI)
Wind Blown Soils (WB)
Whole Tree Yarding (WTY)
Rating System and Acronyms
Very Low (V. Low)
Low
Moderately Low (M. Low)
Moderate (Mod.)
Moderately High (M. High)
High
Alternative B and C Impact Tables
Table XI details the final CWD loss rating for proposed harvest blocks in Alternative B and C.
Table XII details the final disturbance rating for proposed harvest blocks in Alternative B and C.
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Table XI: Alternative B and C expected harvest impact to CWD loss rating by proposed block.
Yarding
Site
FINAL
Block Acres Intensity Rating
Rating
Rating
System
Preparation
RATING
20 CT
Low
CTL
~
n/a
~
001
Low
21 ST
High
WTY/Cable High
B. Burn
M. Low M. High
002
22 RRT
V. High WTY
High
B. Burn
M. Low High
004
25 RRT
V. High Cable
High
B. Burn
M. Low High
005
23 RRT
V. High Cable
High
B. Burn
M. Low High
007
16 PCT
V. Low n/a
~
n/a
~
008
V. Low
20 CT
Low
CTL
~
n/a
~
009
Low
36 RRT
V. High Cable
High
B. Burn
M. Low High
011
25 SW
Mod.
WTY/Cable High
B. Burn
M. Low Mod.
017
16 SW
Mod.
WTY/Cable High
B. Burn
M. Low Mod.
019
23 PCT
V. Low n/a
~
n/a
~
030
V. Low
26 PCT
V. Low n/a
~
n/a
~
034
V. Low
29 ST
High
CTL
~
Pile/Burn
High
048
High
25 PCT
V. Low n/a
~
n/a
~
051
V. Low
34 PCT
V. Low n/a
~
n/a
~
052
V. Low
119 CT
Low
WTY
High
n/a
~
059
M. Low
14 RRT
V. High Cable
High
B. Burn
M. Low High
062
36 PCT
V. Low n/a
~
n/a
~
063
V. Low
63 ST/CT
High
WTY
High
Lop/Scatter
~
065
High
36 OR
Mod.
CTL
~
n/a
~
067
Mod.
34 PCT
V. Low n/a
~
n/a
~
069
V. Low
53 PCT
V. Low n/a
~
n/a
~
070
V. Low
29 CT
Low
WTY
High
n/a
~
074
M. Low
33 PCT
V. Low n/a
~
n/a
~
077
V. Low
30 PCT
V. Low n/a
~
n/a
~
079
V. Low
34 RRT
V. High Cable
High
Lop/Scatter
~
080
High
14 PCT
V. Low n/a
~
n/a
~
087
V. Low
33 SW
Mod.
WTY/Cable High
Pile/Burn
High
089
M. High
31 P. Burn
M. Low n/a
~
n/a
~
091
M. Low
19 PCT
V. Low n/a
~
n/a
~
091
V. Low
26 ST
High
WTY
High
Pile/Burn
High
104
High
86 P. Burn
M. Low n/a
~
n/a
~
115
M. Low
88 P. Burn
M. Low n/a
~
n/a
~
116
M. Low
73 ST
High
Cable
High
B. Burn
M. Low High
126
14 SW
Mod.
Cable
High
Lop/Scatter
~
134
Mod.
21 P. Burn
M. Low n/a
~
n/a
~
135
M. Low
37 P. Burn
M. Low n/a
~
n/a
~
136
M. Low
31 P. Burn
M. Low n/a
~
n/a
~
137
M. Low
37 SW
Mod.
CTL
~
Lop/Scatter
~
146
Mod.
26 SW
Mod.
WTY
High
Lop/Scatter
~
166
Mod.
39 ST
High
WTY
High
n/a
~
174
High
95 SW
Mod.
WTY
High
Pile/Burn
High
184
M. High
39 CT
Low
WTY
High
Lop/Scatter
~
185
M. Low
19 RRT
V. High WTY
High
Pile/Burn
High
186
High
20 ST
High
Cable
High
n/a
~
187
High
6 P. Burn
M. Low n/a
~
n/a
~
187
M. Low
19 P. Burn
M. Low n/a
~
n/a
~
188
M. Low
28 P. Burn
M. Low n/a
~
n/a
~
189
M. Low
83 RRT/SW
V. High WTY/Cable High
Lop/Scatter
~
190
High
45 P. Burn
M. Low n/a
~
n/a
~
192
M. Low
25 P. Burn
M. Low n/a
~
n/a
~
192
M. Low
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193
194
195
196
199
800
213
215
239
239
240
249
290
296
298
300
302
304
308
311

41
34
33
68
26
30
15
9
34
17
35
17
105
18
37
4
22
11
20
26

P. Burn
CT
CT
SW
SW
SW
PCT
PCT
PCT
PCT
PCT
PCT
CT
ST
SW
P. Burn
P. Burn
PCT
ST
RRT

M. Low
Low
Low
Mod.
Mod.
Mod.
V. Low
V. Low
V. Low
V. Low
V. Low
V. Low
Low
High
Mod.
M. Low
M. Low
V. Low
High
V. High

n/a
WTY
WTY
Cable
Cable
Cable
n/a
n/a
n/a
n/a
n/a
n/a
CTL
WTY
Cable
n/a
n/a
n/a
WTY
WTY

~
High
High
High
High
High
~
~
~
~
~
~
~
High
High
~
~
~
High
High
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n/a
n/a
n/a
B. Burn
n/a
B. Burn
n/a
n/a
n/a
n/a
n/a
n/a
n/a
Pile/Burn
B. Burn
n/a
n/a
n/a
Pile/Burn
Pile/Burn

~
~
~
M. Low
~
M. Low
~
~
~
~
~
~
~
High
M. Low
~
~
~
High
High

M. Low
M. Low
M. Low
Mod.
M. High
Mod.
V. Low
V. Low
V. Low
V. Low
V. Low
V. Low
Low
High
Mod.
M. Low
M. Low
V. Low
High
High

005

RRT

Very
High

007

RRT

008

PCT

009

CT

011

Very
High
Very
Low

Rating

Severe

0.37

56

Low

Severe

0.37

56

Low

High

RT
Skidder
RT
Skidder

WTY

High

RT
Skidder

High

B.
Burn

M.
Low

Severe

0.32

56

Low

Cable

M.
Low

Cable

Low

B.
Burn

M.
Low

Severe

0.43

56

Low

Cable

M.
Low

Cable

Low

B.
Burn

M.
Low

Severe

0.32

56

Low

n/a

~

n/a

~

n/a

~

Severe

0.37

56

Low

RT
Skidder

High

0.37

56

Low

Low

~
M.
Low

Severe

Cable

n/a
B.
Burn

Severe

0.43

56

Low

High
High

n/a
B.
Burn

~
M.
Low

Season

Very
High

Compaction
Resistance

RRT

Wind
Erodibility

004

Water
Erodibility

High

Rutting
Hazard

ST

Mode
rate

Rating

002

CTL
WTY/
Cable

Site
Preparation

Low

Rating

Rating

CT

Yarding
Equipment

Intensity

001

Yarding
System

Block

Table XII: Alternative B and C expected harvest disturbance rating by proposed block.

FINAL
RATI
NG
M.
Low
High
M.
High
M.
High
M.
High
V. Low
M.
Low

CTL

RRT

Low
Very
High

Cable

Mode
rate
M.
Low

017

SW

Mod
erate

WTY/
Cable

High

RT
Skidder

High

B.
Burn

M.
Low

Severe

0.43

56

Low

019

SW

WTY/
Cable

High

RT
Skidder

High

B.
Burn

M.
Low

Severe

0.43

56

Low

030

PCT

n/a

~

n/a

~

n/a

~

Severe

0.37

56

Low

V. Low

034

PCT

Mod
erate
Very
Low
Very
Low

Mod.
M.
High
M.
High

n/a

~

n/a

~

n/a

~

Severe

0.37

56

Low

048

ST

CTL

Mode
rate

RT
Skidder

High

Pile/B
urn

Modera
te

Severe

0.37

56

Low

051

PCT

n/a

~

n/a

~

n/a

~

Severe

0.43

56

Low

V. Low

052

PCT

High
Very
Low
Very
Low

V. Low
M.
High

n/a

~

~

n/a

~

Severe

0.37

56

Low

V. Low

059

CT

WTY

56

Low

Mod.

Cable

Low

~
M.
Low

0.37

Cable

n/a
B.
Burn

Severe

RRT

High
M.
Low

High

062

Severe

0.43

56

Low

Mod.

063

n/a

~

Slight

0.15

38

Low

V. Low

WTY

High

~

Severe

0.32

56

OR

CTL

High

n/a

~

Severe

0.32

56

Low
Moderat
e

High

067

High
Mode
rate

n/a
Lop/S
catter

~

069

PCT

n/a

~

n/a

~

n/a

~

Severe

0.32

56

Low

V. Low

070

PCT

High
Mod
erate
Very
Low
Very
Low

n/a
RT
Skidder
RT
Skidder

~

065

PCT
ST/
CT

Low
Very
High
Very
Low

n/a
RT
Skidder

n/a

~

n/a

~

n/a

~

Severe

0.32

56

Low

074

CT

WTY

High

RT
Skidder

High

n/a

~

Slight

0.15

56

077

PCT

n/a

~

n/a

~

n/a

~

Severe

0.32

56

079

PCT

n/a

n/a

~

Severe

0.32

56

Cable

Low

n/a
Lop/S
catter

~

RRT

~
M.
Low

Low
Moderat
e
Moderat
e

080

Low
Very
Low
Very
Low
Very
High

V. Low
M.
Low

~

Slight

0.15

56

Low

Cable

63

Mod.

V. Low
V. Low
Mod.

087

PCT

Very
Low

n/a

~

n/a

~

n/a

~

Severe

0.37

56

Low

089

SW

Mod
erate

WTY/
Cable

High

RT
Skidder

High

Pile/B
urn

Modera
te

Severe

0.37

56

Low

091

P.
Burn

n/a

~

n/a

~

n/a

~

Severe

0.32

56

Low

091

PCT

M.
Low
Very
Low

V. low
M.
High
M.
Low

n/a

~

~

56

Low

V. Low

High

WTY

High

High

~
Modera
te

0.32

ST

n/a
Pile/B
urn

Severe

104

n/a
RT
Skidder

Severe

0.37

56

Low

115

P.
Burn

M.
Low

n/a

~

n/a

~

n/a

~

Severe

0.37

56

Low

116

P.
Burn

M.
Low

n/a

n/a

~

56

Low

Cable

Low

Severe

0.43

56

Low

Mod.

134

SW

High
Mod
erate

~
M.
Low

0.43

ST

Cable

Cable

Low

n/a
B.
Burn
Lop/S
catter

Severe

126

~
M.
Low
M.
Low

High
M.
Low
M.
Low

~

Severe

0.43

56

Low

135

P.
Burn

M.
Low

n/a

~

n/a

~

n/a

~

Severe

0.43

56

Low

136

P.
Burn

M.
Low

n/a

~

n/a

~

n/a

~

Severe

0.43

56

Low

137

P.
Burn

n/a

0.15

48

Low

High

n/a
Lop/S
catter

Slight

CTL

n/a
RT
Skidder

~

SW

~
Mode
rate

~

146

M.
Low
Mod
erate

Mod.
M.
Low
M.
Low
M.
Low

~

Severe

0.28

56

Low

166

SW

Mod
erate

WTY

High

High

Lop/S
catter

~

Severe

0.28

56

Low

174

ST

WTY

High

56

WTY

High

~
Modera
te

0.32

SW

n/a
Pile/B
urn

Severe

184

High
Mod
erate

Severe

0.32

56

Low
Moderat
e

185

CT

WTY

High

56

Low

WTY

High

Severe

0.28

56

Low

High

187

ST

High

Cable

High
M.
Low

~
Modera
te

0.37

RRT

Lop/S
catter
Pile/B
urn

Severe

186

Low
Very
High

Mod.
M.
Low

Cable

Low

n/a

~

Severe

0.37

56

Low

187

P.
Burn

M.
Low

n/a

~

n/a

~

n/a

~

Severe

0.37

56

Low

188

P.
Burn

M.
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n/a

~

n/a

~

n/a

~
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0.32
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~
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0.32
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~
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~
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P.
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/SW
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M.
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Low
M.
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~
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0.37
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P.
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~

n/a

~

n/a

~
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0.32

56
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n/a

~

n/a

~

n/a

~
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e

0.20
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193
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~
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~

n/a

~
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38
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WTY
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High
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~
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RT
Skidder
RT
Skidder
RT
Skidder
RT
Skidder
RT
Skidder

High
High

High
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M.
High
High

High
M.
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M.
Low
M.
Low
M.

Skidder
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Low

196
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199

SW
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SW

213

PCT

215

PCT

239

PCT

239

PCT
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PCT

249

PCT

Mod
erate
Mod
erate
Mod
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Very
Low
Very
Low
Very
Low
Very
Low
Very
Low
Very
Low
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CT

296

ST
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WTY

High

RT
Skidder

High

n/a

~
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e
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~
M.
Low

Severe

Cable

n/a
B.
Burn

Severe
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~
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~
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~
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~
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~
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~
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~
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~
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~
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~
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~
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Mod
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RT
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V. Low
M.
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e
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Pile/B
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~
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~
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~
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~
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~
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e
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~

~
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~
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7.3 Fish and Wildlife Resources
7.3.1 Reduction of Critical Forest Structure
Critical forest structure present on the Colville Reservation include mature and old growth
forests, deciduous tree stands, wetlands, springs and seeps. Within these important areas large
woody debris (LWD) and snags also play a key role in fish and wildlife habitat richness. The loss
and/or reduction of these vital forest structures are an issue created by timber harvest with
several indicators used to assess the effects on fish and wildlife species and their habitats.
Priority Forest Structures
Old-growth and mature forest stands are highly variable in tree species composition and
structural characteristics due to the influence of fire, climate, and soils. In general, stands will be
greater than 80 - 150 years of age, with 10 trees/acre greater than 21 inches dbh, and 1-3
snags/acre greater than 12-14 inches diameter. Downed logs may vary from abundant to absent.
Canopies may be single or multi-layered. Evidence of human-caused alterations to the stand will
be absent or so slight as to not affect the ecosystem's essential structures and functions (WDFW
1999).
Aspen is a keystone species that affects the survival and abundance of many other species in the
community in which it lives. Aspen stands in properly functioning condition will often have the
following characteristics: multi-aged stems in the stand, adequate regeneration to perpetuate the
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stand, age classes mostly less than 100 years old and good undergrowth beneath the canopy.
Both compositional and structural diversity are important (Campbell 2000). The management of
aspen stands may result in a relatively significant shift in the composition of the community and
physical structure of the environment (Campbell 2000).
Riparian habitats are areas adjacent to “instream” habitat, with native vegetation influenced by
the presence of perennial or intermittent water. Riparian habitats are characterized as having high
fish and wildlife density and diversity and by the presence of unique and/or dependent species.
Riparian ecosystems are considered the most sensitive to environmental change and have the
highest vulnerability to alteration (Knutson 1997). Although riparian areas are small in size, they
play an important ecological role for many species of wildlife. Tribal Codes were established to
provide riparian management emphasis areas along all perennial and intermittent streams, lakes,
wetlands, and other water bodies. Riparian management emphasis areas for stream channels
would meet the minimum width requirements (Klock 2001). The Wells Creek Natural Resource
project includes harvest near riparian and instream habitat. Tree removal in or adjacent to
riparian habitat often results in a shift of wildlife species from forest interior and riparian habitat
specialists to habitat generalists, early-succession species, or edge-loving species (Knutson
1997). Table 1 list the blocks in alternative B that are stream adjacent.
Table 1: Stream Adjacent Blocks in Wells Creek Natural Resource Project Alternative B.

Block
Acres
RX
134
14
SW
34
26
PCT
135
21
BURN
48
29
ST
137
31
BURN
51
25
PCT
146
38
SW
52
34
PCT
185
39
CT
63
36
PCT
189
28
BURN
65
63
ST
190
83
RRT
80
34
RRT
193
41
BURN
89
33
SW
194
34
CT
104
26
ST
195
33
CT
115
86
BURN
196
68
SW
116
88
BURN
298
37
SW
Woody debris is characterized as both standing and downed dead and dying wood. Different
types of woody debris provide different habitat requirements for a variety of wildlife species.
There are 69 vertebrate species within the Pacific Northwest that consistently seek cavities in
dying or dead trees, which leads to about 57% of listed vertebrate species that are reliant upon or
are strongly associated with dead wood (Bunnell et al. 2002). Examples of how dead wood is
used by wildlife include: standing trees with hollow chambers used for nesting, roosting, over
wintering, denning and shelter, solid logs provide cover and travel lanes for small mammals,
accumulations of logs stacked on top of each other provide important subnivean habitat in the
winter, large-diameter logs are used extensively by pileated woodpeckers and black bears for
foraging and extensively decayed logs provide habitat for amphibians and reptiles (Bull 2002).
Harvest activities in the project area would result in a reduction and loss of large woody debris in
both upland and riparian habitats. One of the most significant long-term effects of forest
management on fish and wildlife habitat quality involves the reduction of large woody debris in
streams and on the land (Knutson 1997). Forests that undergo harvesting of large trees take on
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second-growth characteristics and do not provide the same level of woody debris as do
unmanaged, old-growth systems. In unmanaged forests dead wood can comprise 30-40% of the
total wood volume, but in managed forests this drops to about 20% after one rotation and 1%
after several rotations of forest management (Bunnell et al. 2002).
Suggested management techniques in order to ensure adequate dead wood in manage forests
include retaining trees and snags of both hardwoods and conifer species, taking caution to not
create a monoculture and understand that conifers are longer-lived and provide a longer-lasting
source of cavities (Bunnell et al. 2002). It is also important to retain a range of size and age
classes of dead wood, making sure that some large trees or snags are retained (studies suggest
that conifer trees >50cm would accommodate most bird species) (Bunnell et al. 2002). Fire
suppression has also been known to decrease dead wood densities; therefore salvage logging
should not be done over an entire fire area or over all burns.
7.3.2 Fish and Wildlife Habitat Alteration
Changes to habitat structure and function within the proposed project area have the potential to
adversely affect a variety of wildlife species and their habitats. The implementation of this
project could decrease effective wintering, calving and summer/fall range for resident and
migrant big game species, eliminate critical lynx habitat components resulting in a loss of
effective traveling, foraging or denning habitat, reduce the amount of suitable habitat for pileated
and white headed woodpeckers, and effect wildlife movements due to new road constitution.
Critical Wildlife Habitat
Hiding cover is an extremely important habitat feature for big game animals, and is utilized by
does and cows for fawning and calving, by all animals for secure resting areas, and to escape
from predators (Demers 2006). Hiding cover is defined as vegetation capable of hiding 90
percent of a standing adult deer or elk from the view of a human at a distance equal to or less
than 200 feet (Thomas 1979). Topography alone has not been demonstrated to be a substitute for
vegetative cover although combined with vegetation it can provided additional cover for hiding.
Tribal code 4-7-68 states that no point within units of regeneration or overstory removal harvest
shall be farther than 600 feet from a reserve patch, Riparian Management Zone, or fully stocked
stand of merchantable timber (CCT 2006).
Thermal cover for big game changes depending on the season. On summer range thermal cover
is meant to keep animals cool while on winter range it is meant to shield and protect animals
from the elements of winter. Thermal cover for elk needs to be comprised of coniferous trees 40
feet or more in height, with an average canopy closure exceeding 70 percent. Multi storied stands
are considered better for thermal cover than single storied stands. In addition to the requirements
for elk, deer will use small evergreen trees and shrubs for thermal cover on winter range and
deciduous trees and shrubs on summer and spring-fall ranges. Harvest within the Wells Creek
Natural Resource project would reduce big game thermal and hiding cover by reducing canopy
closure to less than 70 percent, removing deciduous and evergreen shrubs and small trees,
reducing the overall basal area, producing openings greater than 1,200 feet, removing overstory
conifers and eliminating cover along open roads.
Tables 2 shows the blocks of regeneration and overstory removal that would require reserve
patches; these cover patches are designed to provide areas of escape, hiding, and thermal cover
for big game species within the area.
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Table 2. Blocks in Alternative B and C of the Wells Creek Natural Resource Project requiring reserve
patches.

Block
Acres
RX
17
25
SW
59
119
CT
65
63
ST
126
73
ST
184
95
SW
196
68
SW
290
105
CT
Optimum fawning/calving habitat contains both foraging and hiding and thermal cover. Most
fawning/calving areas are comprised of low shrubs and trees and downed logs that provide
isolation, cover and security for young. Gentle slopes within 600 feet of water and lush
vegetation provide optimum foraging for females and their young. Harvest in the project area
would reduce optimum fawning/calving habitat by removing deciduous and evergreen shrubs
and small trees, by reducing the overall basal area and by reducing canopy closure. Does and
cows would be displaced during and after timber harvesting activities until disturbances have
been reduced and habitat values have returned to acceptable levels. Habitat values for elk and
moose may improve as available foraging habitat in the area is increased by the removal of
timber.
Pileated woodpeckers require mature forests to meet their life requirements. Suitable nesting
habitat includes a multi layered stand with a crown cover of 70 percent with nesting trees more
than 20 inches diameter breast height. Foraging trees and logs with heart rot provide optimum
foraging of carpenter ants (Thomas 1979). Important habitat components for the white headed
woodpecker are an abundance of mature pine, relatively open canopy of 50-70 percent closure,
and numerous snags and stumps for nesting. In Oregon and Washington optimum white-headed
woodpecker habitat is positively associated with abundance of large-diameter ponderosa pine in
a mixed-coniferous forest where ponderosa pine is dominant (Paige 1999). The project would
affect pileated and white-headed woodpecker habitat by reducing large woody debris, by
removal of live and dead large diameter trees, by fragmenting large tracts of forest and by
providing large openings and areas of minimal canopy cover and basal area. The overall
reduction in mature forest stands would also reduce suitable habitat for other primary and
secondary cavity nesters. Fuels reduction that includes prescribed burning after mechanical fuel
reduction and mechanical fuel reduction without prescribed burning has shown to reduce pileated
woodpecker foraging (Bull 2005).
During the nesting period, breeding bald eagles occupy and defend “territories”. A territory
includes the active nest and may include one or more alternate nests that are built or maintained
but not used for nesting in a given year. Within a territory, snags and trees with exposed lateral
limbs or dead tops are used as perches, roosts, and defense stations (U.S. Fish and Wildlife
Service 1981). The three main factors affecting the distribution of nests and territories are: (1)
nearness of water and the availability of food; (2) the availability of suitable nesting, perching,
and roosting trees; and (3) the number of breeding-age eagles in the area (Stalmaster 1987).
During the winter months eagles migrate or move to their wintering grounds where they will
congregate at traditional roost sites. Key roost components include core roost stands, buffer trees,
flight corridors and staging trees, and foraging areas associated with roosts (Stalmaster 1987).
71

Activities that permanently alter bald eagle habitat (e.g., removal of nest, roost, and perch trees,
and removal of buffers without regeneration of trees of adequate size and structure), and
activities that temporarily disturb eagles to the point of reproductive failure or reduced vigor
(e.g., construction, logging, pedestrian activity) are the greatest threats to nesting and wintering
eagle populations in Washington state (Watson 2001). Timber harvest and the construction of
roads and buildings are the main habitat alterations that negatively affect roosting eagles in
Washington. The long-term goal in managing these alterations is to maintain suitable roost trees
(Watson 2001).
The northern goshawk is a large forest raptor, strongly associated with mature forests where
there is dense and closed canopy cover, open understory for flyways, and multiple canopy layers
for protection. These attributes are critical for nesting and foraging northern goshawks. Other
habitat requirements associated with mature forest stand structure for goshawks are large down
wood, snags, trees, and branches to support perching and plucking posts, nest structures, and
prey availability.
Northern goshawk is of management concern in western North American because they forage
and nest in large intact blocks of dense mature to old late-successional conifer forest stands
throughout their range. They are an indicator species of mature forest types that provide habitat
to a range of other species. In response to concerns about the status of this species, Tribal
biologists have initiated survey and monitoring efforts over the past five years to determine
goshawk distribution and population status on the Reservation. The amount of suitable habitat
for Northern goshawks within the bounds of the Reservation appears to be limited and it is
crucial that we protect and manage these important areas to ensure that they continue to provide
habitat for goshawks and other mature forest dependent species over time. Northern goshawks
are a Tribal Priority species and a State Candidate for listing under the Endangered Species Act.
Effects of Logging Roads
Effects of roads and trails on wildlife and their habitats include direct loss of habitat, habitat
fragmentation, road kill, increased hunting/poaching mortality, increased predation, road
avoidance, increased edge, and reduction in the suitability of habitat for use by wildlife (Demers
2006). Recent research has been conducted on the effect of roads on elk populations; these
studies have shown that that the area of avoidance is one-fourth to one-half mile from the road,
this distance depends on the amount of traffic, road quality and density of cover in relation to the
road (Lyon 1979). The habitat within the avoidance zone is only partially used by elk, thus
creating less effective habitat. The total loss of elk habitat from the construction of roads has a
rough estimate of 5 acres per linear mile of road (Rowland et al. 2005). Vulnerability of wildlife
to mortality, specifically elk, increases as open road densities increase; therefore closing roads
not only provides greater security for big game, it reduces hunter densities and decreases
poaching losses. The construction of road systems also effect small mammals and amphibians by
creating barriers to these species; these barriers reduce or all together eliminate the flow of
genetics and subdividing populations.
Other research has shown a close relationship between road density, percentage of total
watershed area with compacted or impervious soil conditions, and adverse changes in
streamflow (Wissmar et al 1993), erosion and sedimentation rates (USDA Forest Service, 1998),
water quality, and soil productivity. Effects on hydrology are roughly proportional to the amount
of the basin which is roaded and/or is in young forest stands (WA Forest Practices Board 1994).
Detectable negative changes in habitat quality have been documented for the following species
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and road densities: deer winter range: 0.5 to 1.0 mi/mi2 of habitat, elk range: 1.0 to 1.5 mi/mi2
(Rodrick and Milner, 1991 in WA Dept. Fish/Wildlife 1995), Bull Trout 0.7 to 1.7 mi/mi2
(USFWS 1999), steelhead/ juvenile Chinook: 1.6 mi/mi2 (Thompson and Lee 2000). Detriment
to habitat quality for salmonids and large ungulates accrues as road densities approach and
exceed these levels. Logging roads also may present the greatest potential for increases in
sedimentation of lakes (Clark 2000) as well as establishment and increases in exotic plants along
these road systems (Rowland et al. 2005).
The desired future condition in the IRMP states that total road density should be reduced to no
more than 3 miles of road /square mile and that there would be no net increase in the amount of
roads in a WMU. Roads not needed for future management activities would be closed, stabilized
or obliterated. All reasonable efforts would be made with harvest entry into each WMU to reduce
total road density to 3.0 miles of road/square mile and open road density to 1.5 miles of
road/square mile. The proposed action of the Wells Creek project falls within 3 of the
Reservation WMUs, Gibson Creek, Wells Creek and Klondyke Creek; the proposed road
construction is located within 4 additional WMU’s Bridge Creek, Upper Wilmont Creek, Granite
Creek and Upper Ninemile Creek. Road densities on the reservation are calculated using the
WMU boundaries Road densities on the reservation are calculated using the WMU boundaries;
Table 3 depicts the road densities for the affected WMUs.
Table 3: Road Density by WMU.

WMU

Roads
(mi)

WMU (ac)

WMU (mi2)

Bridge Creek

123.03

19,496

30.46

Road
Density
(mi/mi2)
4.04

Gibson Crk

35.62

2,250

3.52

10.13

Granite Crk

49.57

5,927

9.26

5.35

Klondyke Crk

35.1

3,438

5.37

6.53

Upper Ninemile Crk
Upper Wilmont Crk
Wells Crk

49.76
75.82
25.98

5,920
12,581
4,171

9.25
19.66
6.52

5.38
3.86
3.99

All seven of WMUs exceed the IRMP objective of 3 mi/mi2 road density. There are 14.69 miles
of proposed new road construction and approximately 26.6 miles of reconstruction within
Alternative B. With these additions the road density increases in all WMUs, as seen in Table 4. It
is the suggestion of the Fish and Wildlife Department that unnecessary segments should be
closed so that a total road density of 3.0 miles/sq. mile can be reached or maintained. Forest road
systems fragment wildlife habitat, reduce available habitat, create barriers for population
movement and create an increased opportunity for take. These miles of road construction also
have the potential to affect the surrounding fish habitat and water quality.
Table 4. Road Density by WMU for Alternative B and C.

WMU

Roads Proposed
(mi)
Rd (mi)

Total
Rd
(mi)

Bridge Creek

123.03

123.31

0.28
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WMU
(mi2)
30.46

New
Road
Density
(mi/mi2)
4.05

Gibson Crk

35.62

0.07

35.69

3.523.52

10.15

Granite Crk

49.57

0.06

49.63

9.26

5.36

Klondyke Crk
Upper Ninemile Crk
Upper Wilmont Crk
Wells Crk

35.1
49.76
75.82
25.98

4.7
0.24
0.5
8.95

39.80
50.00
76.32
34.93

5.37
9.25
19.66
6 .52

7.41
5.41
3.88
5.35

7.3.3 Water Quality
Resident and anadromous fish populations are an integral part of the Colville Confederated
Tribes subsistence. Both rely on a certain degree of water quality for sustaining productive and
harvestable population abundance. Reservation waters have the potential to be negatively
affected by disturbances resulting in a decrease in water quality by increasing in temperature,
turbidity and sedimentation resulting from new road construction, stream crossings, harvest
stream adjacency and harvest system type.
Fish species composition has changed significantly from historical times largely due to altered
water quality and habitat conditions. Activities that have led to the decline of fisheries on the
Reservation include: overharvest (off Reservation), water diversions and habitat degradation
including the loss of streambank/lakeshore integrity, increased sedimentation, poor riparian
condition and decreasing water quality and quantity. Sediment fills voids in spawning gravels
and decreases deep-water habitats by filling pools and shallow lakes, often accelerating the
natural process of lake-to-marsh conversion. Causes of degradation include, but are not limited
to, livestock, agricultural conversion of riparian/wetland areas, timber harvest, fire suppression,
roads and urban development. Cumulative effects of these sources of degradation have limited
the potential of fisheries in some lakes and most streams on the Reservation. Most streams have
a significant component of non-native Eastern Brook Trout, few native Redband Rainbow Trout,
no known Bull Trout and few introduced Westslope Cutthroat Trout and native minnows and
darters. Most lakes now have various warm water and stocked trout species. The current fish
species composition is a significant shift from historic records and largely reflects an overall
decline in aquatic ecosystem health across the Reservation.
Logging and its associated roads influence fish habitat and population densities by accelerating
sediment delivery to the stream systems (Eaglin and Hubert 1993). Standing stocks of trout have
shown negative relation to the density of culverts, i.e. more roads that cross streams increases the
likelihood of affect logging operations would have on fish habitats and populations. An increased
number of road crossings also contribute to physical obstructions in the stream channel that limit
the passage of fish, sediment and wood. The practice of installing steam crossings has also been
found to be ineffective at preventing sediment delivery to streams (Rashin et al. 1999). Poor
construction and failure of these crossings contributes to the accelerated input of fine sediment.
Culvert densities and the miles of new road construction are used as indicators to determine the
magnitude of effect logging has and would continue having on water quality. It is the goal of the
CCT F&W department to limit the miles of new roads and stream crossings built to only those
necessary for logging operations and upgrade existing infrastructure within a project area.
Harvesting alongside a stream has the potential to affect water quality and thus fish survival in
various ways. Possible changes in stream environments due to logging include increased solar
radiation, decreased supply of large woody debris, and the erosion of stream banks (Hicks et al.
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1991). An increase in stream temperature can lead to reduced growth efficiency, increase
susceptibility to disease and changes in growth rate (Hicks et al. 1991). Additionally, increased
temperature can reduce the ability of native species to compete with invasive ones. Reduced
abundance of large wood in streams leads to a decrease in cover, loss of pool habitat, reduced
protection from peak flows and a loss of hydraulic complexity. These habitat changes affect the
fish by increasing the vulnerability to predation, decreasing seasonal habitat refuge, reducing
habitat complexity and food production and may catalyze the loss of desirable species diversity.
The erosion of stream banks can lead to a loss of edge cover, increased stream width, reduced
stream depth and increased fine sediment; the consequences these changes create for fish species
include increased vulnerability to predation, reduced carrying capacity, and reduced spawning
success and food supply (Hicks et al. 1991).
In general, the effects of forest harvest are proportional to amounts of area disturbed and
vegetation removed. Other factors that can ameliorate or exacerbate effects on water quality
include (1) yarding system employed, (2) location of harvest units relative to intermittent and
permanent streams, (3) pattern of harvest within a catchment, (4) watershed sensitivity to surface
erosion and mass failure, and (5) climatic conditions following harvest. Practices related to
timber harvest method on the CCT Reservation that have the greatest potential to negatively
affect water quality include harvesting on hillslopes, scarification of the hillslope and slash
burning. Environmental changes created by these harvesting types include altered stream flow
regime, accelerated surface erosion and mass wasting, increased nutrient runoff and input of fine
inorganic and organic matter. Potential consequences of these habitat alterations include reduced
egg-to fry survival, reduced food abundance, loss of interstitial hiding space, and blockage to
migrations. Mitigation to protect the complexity and biodiversity of stream habitats needs to
include preserving physical and biological linkages between streams, riparian zones and upland
areas that maintain natural delivery rates woody debris, sediment and organic matter to the
streams.
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7.4 Traditional Cultural/Threatened, Endangered, Sensitive Plant
Resources
Table 1. Summary of Traditional Cultural Plants of Forested Areas on the Colville Reservation. Plants in
bold font are especially important, often uncommon, and should be protected from disturbance.

Type & Family

Scientific Name

Common Name

Habitat
open woods, low to
mid elevation
above the Columbia
River
moist places,
streambanks, wetland
margins; low to mid
elevation
moist sites, low to mid
elevation
moist sites, mid to high
elevation
moist to wet sites,
foothills to mid
elevation
wet to rather dry
places, mid to high
elevation
Moist to dry, subalpine
to alpine elevation
dry to wet sites; low to
high elevations
dry to moist areas; low
to mid elevation
moist to dry sites; low
to mid elevation
moist, shady sites,
often near streams;
low to mid elevation
low to mid elevation in
somewhat moist
places, including open
forest
moist to wet areas, low
to mid elevation; often
in shady stream beds
moist woods, forested

Conifer
Cupressaceae
Conifer
Cupressaceae
Conifer
Cupressaceae

Juniperus communis

Low or ground juniper

Juniperus scopulorum
Thuja plicata

Rocky Mountain
juniper
Western red cedar

Conifer
Pinaceae
Conifer
Pinaceae
Conifer
Pinaceae

Abies grandis

Grand fir

Abies lasiocarpa

Subalpine fir

Larix occidentalis

Western larch or
tamarack

Conifer
Pinaceae

Picea engelmannii

Engelmann spruce

Conifer
Pinaceae
Conifer
Pinaceae
Conifer
Pinaceae
Conifer
Pinaceae
Conifer
Taxaceae

Pinus albicaulis

Whitebark pine

Pinus contorta var.
latifolia
Pinus ponderosa

Lodgepole pine

Pseudotsuga menziesii

Ponderosa or yellow
pine
Douglas fir

Taxus brevifolia

Pacific yew

Flring shrub
Adoxaceae

Sambucus nigra ssp.
caerulea

Blue elderberry

Flring shrub
Adoxaceae

Sambucus racemosa
var. melanocarpa

Red or black
elderberry

Flring shrub

Viburnum edule & V.

High-bush cranberry &
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Type & Family

Scientific Name

Common Name

Adoxaceae

opulus var. americanum

American cranberry
tree

Flring herb
Apiaceae

Ligusticum canbyi

Xasxes or Canby’s
lovage

Flring herb
Apiaceae

Lomatium dissectum

Fern-leaved desertparsley

Flring herb
Apiaceae

Osmorhiza occidentalis,
O. berteroi & O.
purpurea
Perideridia gairdneri

Western, mountain &
purple sweet-cicely

Flowering herb
Apiaceae
Flring shrub
Araliaceae

Oplopanax horridus

Flring shrub
Araliaceae

Aralia nudicaulis

Flring herb
Asparagaceae

Maianthemum
racemosum & M.
stellatum
Trillium petiolatum

Flring herb
Asparagaceae
Flring herb
Asteraceae
Flring herb
Asteraceae
Flring herb
Asteraceae
Flring herb
Asteraceae
Flring herb
Asteraceae

Habitat
wetlands,
streambanks; low to
mid elevation
moist or wet places,
forested wetlands &
drier sites in open
woods, mid to high
elevation
open, rocky sites, talus,
road cuts, forest
openings; low to mid
elevation
mid elevations in open
forests and thickets

Indian carrots or
Gairdner’s yampah

open forests & moist
to dry meadows; low
to mid elevation
Devil’s club
shady, moist
streambanks in
forested areas; low to
mid elevation
Sarsaparilla
shady, moist forests &
near streams; mid
elevation
false and star-flowered Moist, shady forests;
Solomon’s seals
mid elevation
Round-leaved trillium

Achillea millefolium

Yarrow

Agoseris glauca

Pale agoseris

Anaphalis margaritacea

Pearly everlasting

Antennaria rosea

Rosy pussytoes

Arnica cordifolia & A.
latifolia

Heart-leaf & mountain
Arnica
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moist thickets; low to
mid elevations
occurring in almost all
habitats
open forests at low to
high elevation
open areas, roadsides;
low to mid elevation
open woods, other
habitats; low to high
elevation
open woods, rocky
areas; mid to high
elevation

Type & Family

Scientific Name

Common Name

Flring herb
Asteraceae

Artemisia ludoviciana

White sage

Flring herb
Asteraceae
Flring herb
Asteraceae

Balsamorhiza sagittata
Eurybia conspicua

Spring sunflower or
arrowleaf balsamroot
Showy aster

Flring herb
Asteraceae

Mulgedium pulchellum

Blue lettuce

Flring shrub
Berberidaceae

Berberis aquifolium & B.
repens

Tall & low Oregongrape

Flring tree
Betulaceae

Mountain & green
alder

Flring tree
Betulaceae

Alnus incana ssp.
tenuifolia & A. viridis
ssp. sinuata
Betula papyrifera & B. x
utahensis

Flring shrub
Betulaceae

Corylus cornuta var.
californica

Beaked hazelnut

Flring shrub
Caprifoliaceae

Lonicera involucrata &
L. utahensis

Black & red twinberry

Flring shrub
Caprifoliaceae
Flring shrub
Celastraceae
Flring shrub
Cornaceae

Symphoricarpos albus

Snowberry

Paxistima myrsinites
Cornus sericea

Oregon boxleaf or
mountain-lover
Red willow

Flring herb
Crassulaceae

Sedum lanceolatum & S.
stenopetalum

Lanceleaf & wormleaf
stonecrop

Flring shrub
Elaeagnaceae

Elaeagnus commutata

American silverberry
or wolfberry

Paper birch & hybrids
with water birch
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Habitat
moist places, open
forests; low to high
elevation
open woods, clearings;
low to mid elevation
open forests, clearings,
roadsides; foothills to
mid elevation
Moist meadows,
roadsides, thickets,
clearings, low to mid
elevation
open to fairly dense
forests; low to mid
elevation
streambanks & moist
to wet forests; low to
high elevation
moist to wet
streambanks & woods;
low to mid elevation
moist woods & near
streams; low to mid
elevation
open woods & near
streams; mid to high
elevation
various habitats; low to
high elevation
moist to dry woods,
mid-elevation
streams & other moist
places; low to mid
elevation
rocky sites in open
forest; low to high
elevation
meadows, gravel bars,
forest edges, low to
mid elevation (not yet
found)

Type & Family

Scientific Name

Common Name

Flring shrub
Elaeagnaceae

Shepherdia canadensis

Foamberry

Flring shrub
Ericaceae

Arctostaphylos uva-ursi

Kinnikinnick

Flring shrub
Ericaceae
Flring herb
Ericaceae

Chimaphila umbellata

Pipsissewa

Pterospora andromedea

Pinedrops

Flring shrub
Ericaceae

Rhododendron
columbianum

Western Labrador or
Indian tea

Flring shrub
Ericaceae

Vaccinium caespitosum

Dwarf huckleberry

Flring shrub
Ericaceae

Vaccinium
membranaceum

Tall, thin-leaf or black
huckleberry

Flring shrub
Ericaceae

Vaccinium scoparium

Grouseberry

Flring shrubs
Ericaceae

Vaccinium myrtillus, V.
myrtilloides, possibly
other spp. known from
the area
Flring herb
Hydrophyllum
Hydrophyllaceae capitatum

Low blueberry,
Velvet-leaf
huckleberry, possibly
others
Ballhead waterleaf

Flring herb
Lamiaceae

Agastache urticifolia

Horse-mint or gianthyssop

Flring herb
Liliaceae

Erythronium
grandiflorum

Yellow avalanche lily

Flring herb
Liliaceae

Lilium columbianum

Tiger or Columbia lily

Flring herb
Montiaceae

Claytonia lanceolata

Indian potatoes or
lanceleaf
springbeauty
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Habitat
moist to dry, open to
wooded; low to mid
elevation
rocky areas, dry
meadows & forest; low
to high elevation
moist to dry forests;
mid elevation
forest (especially
ponderosa pine); low
to mid elevation
wet to moist forests &
bogs; low to mid
elevation
dry to moist forests
and meadows; low to
high elevation
dry to moist forests &
clearings; mid to high
elevation
dry to moist forests &
clearings; mid to high
elevation
dry to moist forests &
clearings; mid to high
elevation (not yet
found)
moist to dry open
forest; low to mid
elevation
grasslands & forest
openings; low to mid
elevation
moist places, open
woods; mid to high
elevation
open forests, clearings
& roadsides; low to
high elevations
wooded areas and
forest margins; low to
high elevation

Type & Family

Scientific Name

Flring herb
Montiaceae

Lewisia rediviva

Flring herb
Onagraceae

Chamerion
angustifolium

Flring herb
Onagraceae

Epilobium
brachycarpum

Flring herb
Orchidaceae

Cypripedium
montanum & C.
parviflorum
(Threatened in WA)
Goodyera oblongifolia

Flring herb
Orchidaceae
Flring shrub
Plantaginaceae

Common Name

Habitat

Bitterroot

rocky sites including
forest openings; low to
mid elevations
Fireweed
open woods, especially
burned areas; low to
high elevation
Tall willowherb
open woods &
disturbed areas; low
elevation
Mountain lady’s
dry to moist, open
slipper & Yellow lady’s woods; low to mid
slipper
elevation
Rattlesnake plantain

Penstemon fruticosus

Shrubby penstemon

Flring herb
Plantaginaceae
Flring herb
Polemoniaceae

Penstemon confertus &
P. pruinosus
Ipomopsis aggregata

Yellow penstemon &
Chelan penstemon
Scarlet gilia

Flring shrub
Polygonaceae
Flring herb
Ranunculaceae
Flring vine
Ranunculaceae
Flring vine
Ranunculaceae

Eriogonum heracleoides
& E. niveum
Aquilegia formosa

Parsnip-flowered &
snow buckwheat
Red columbine

Clematis occidentalis

Western blue clematis

Clematis ligusticifolia

Western white
clematis

Flring shrub
Rhamnaceae

Ceanothus sanguineus
& C. velutinus

Flring tree
Rhamnaceae

Frangula (Rhamnus)
purshiana

Buckbrush or redstem
ceanothus &
snowbrush or
greasewood
Cascara
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moist to dry forests;
low to mid elevation
open forests & rocky
hillsides; low to high
elevation
forest openings; low to
mid elevation
meadows & open
forests; low to mid
elevation
ponderosa pine woods;
low to mid elevation
open woods; low to
mid elevation
open to dense woods;
mid to high elevation
ponderosa pine woods,
streambanks,
fencelines; low
elevation to foothills
dry or moist, open
forests; low to mid
elevation
moist forest
understory &
streambanks; low to
mid elevation

Type & Family
Flring shrub
Rosaceae

Scientific Name

Common Name

Flring tree
Rosaceae

Serviceberry,
sarvisberry or
Saskatoon
Crataegus douglasii & C. Black & red hawthorn
chrysocarpa
or thornberry

Flring herb
Rosaceae

Fragaria virginiana & F.
vesca

Wild & woodland
strawberry

Flring shrub
Rosaceae
Flring shrub
Rosaceae

Holodiscus discolor

Ocean-spray

Physocarpus malvaceus
(& P. capitatus)

Mallow ninebark (&
Western ninebark)

Flring tree
Rosaceae

Prunus emarginata

Bitter cherry

Flring shrub
Rosaceae

Prunus virginiana (P. v.
Chokecherry
var. melanocarpa & P. v.
var. demissa)
Purshia tridentata
Antelope bitterbrush

Flring shrub
Rosaceae
Flring shrub
Rosaceae

Amelanchier alnifolia

Baldhip, Nootka &
Wood’s rose

Flring shrub
Rosaceae

Rosa gymnocarpa, R.
nutkana ssp.
macdougalii & R.
woodsii var.
ultramontana
Rubus idaeus ssp.
strigosus, R.
leucodermis & R.
parviflorus
Sorbus scopulina & S.
sitchensis

Flring shrub
Rosaceae

Spiraea lucida (or S.
betulifolia)

White spirea

Flring tree
Salicaceae

Populus tremuloides

Quaking aspen

Flring shrub
Rosaceae

Habitat
moist to dry thickets &
open woods; low to
mid elevation
near streams, forest
edges & thickets; low
to mid elevations
open woods &
roadsides; low to mid
elevation
dry to moist woods;
low to mid elevation
ponderosa pine &
Doug fir forest; mid
elevation
open forests & rocky
slopes; low to mid
elevation
open, dry to moist
forests & forest edges;
low to mid elevation
ponderosa pine woods;
lower elevations
forests, thickets,
hillsides, streambanks;
low to mid elevations

American red
raspberry, blackcaps &
thimbleberry

open forests & near
streams; low to mid
elevation

Cascade & Sitka
mountain ash

open forests, thickets
and streambanks; mid
to high elevation
open forests, rocky
slopes & clearings; low
to high elevation
meadows, ravines &
forested areas; low to
mid elevation
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Type & Family

Scientific Name

Common Name

Flring tree
Salicaceae

Salix scouleriana

Scouler’s willow

Flring herb
Saxifragaceae

Heuchera cylindrica

Lava alumroot

Flring herb
Urticaceae

Urtica dioica

Stinging nettle

Habitat
open forests, thickets
& streambanks; low to
mid elevation
dry to moist, rock
outcrops, talus & road
cuts; low to high
elevation
moist woods, thickets
& streams; low to mid
elevations

Table 2. Listed plants in Washington State (as of Spring, 2016). The following plants are listed by the state as
Endangered, Threatened or Sensitive in Okanogan and/or Ferry Counties, Washington, and are known to
occur in forested areas.

Scientific name
Anemone patens var.
multifida
Anthoxanthum
hirtum*
Botrychium
ascendens
Botrychium
crenulatum
Botrychium lineare

Common
name
Pasqueflower

Common
northern
sweetgrass
Triangularlobed
moonwort
Crenulate
moonwort

Botrychium
paradoxum

Skinny
moonwort
Two-spiked
moonwort

Botrychium
pedunculosum

Stalked
moonwort

Carex capillaris

Hair-like
sedge

Carex capitata

Capitate
sedge
Cordroot

Carex cordorrhiza

Habitat
Mid-high elev., dry meadows,
swales, forest openings near
Doug fir, ponderosa pine
Low-mid elev., meadows, forest
openings near lodgepole pine,
spruce, aspen, willow, hawthorn
Low-mid elev., moist fields,
meadows, forest openings
Mid-high elev., deep woods,
marshy meadows, near beaver
ponds, western red cedar
Mid-high elev., with Doug fir,
western red cedar
Mid-high elev., forest openings
with lodgepole pine, western
red cedar
Mid-elev., marsh, meadow,
willow thickets in coniferous
forest
Mid-high elev., streams,
meadows with spruce,
lodgepole pine, western red
cedar, foamberry
Mid-elev., wetlands with
western red cedar
Mid-elev., wetlands with
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WA
State
T

Fed

Co
Ok

T

Ok

S

SC

S

SC

T
T

SC

S

SC

Ok
,
Fe
Ok
,
Fe
Fe
Ok
,
Fe
Fe

T

Ok

S

Ok

S

Ok

Scientific name

Common
name
segde

Carex gynocrates

Yellow bog
sedge

Carex media

Intermediate
sedge
Beaked sedge

Carex rostrata

Carex tenera var.
tenera
Chrysosplenium
tetandrum
Coeloglossum viride

Quill sedge

Cypripedium
parviflorum

Northern
golden-carpet
Long-bract
frog orchid
Yellow lady’sslipper

Draba aurea

Golden draba

Erigeron elatus

Tall bitter
fleabane
Erythranthe suksdorfii Suksdorf’s
monkeyflowe
r
Geum rivale
Water avens

Platanthera obtusata
ssp. obtusata
Ribes oxyacanthoides
var. irriguum*

Rubus arcticus ssp.
acaulis
Salix glauca var.
villosa
Salix tweedyi

Small
northern bogorchid
Idaho
gooseberry

Nagoonberry
Glaucous
willow
Tweedy’s
willow

Habitat

WA
State

Fed

Co

western red cedar
Mid-high elev., meadows, forest
wetlands, spruce, lodgepole
pine
Mid-high elev., shorelines, with
aspen
Low-mid elev., meadows, ponds
with ponderosa pine, subalpine
fir
Low elev., damp ground with
willow, lodgepole pine, spruce
Mid-elev., moist, wooded banks
with spruce
Low-mid elev., bogs and forest
with pinegrass, Doug fir
Low-mid elev., bogs, moss,
grass, damp pine woods

S

Mid-high elev., moist to dry
forest openings, rocky sites
Mid-high elev., forested
wetlands, ponds, meadows
Low-mid elev., moist to dry sites
with ponderosa pine, Doug fir

S

Ok

S

Fe

T

Ok

S

Ok

T

Ok

T

S

Ok
,
Fe
Ok

E

Ok

S

Ok

Mid-high elev., shores, bogs,
meadows in open forest

S

Mid elev., moist forest with
spruce; bogs, swamps

S

Low-mid elev., wooded stream
banks with ponderosa pine,
Doug fir, larch, serviceberry,
mock orange
Mid-high elev., damp woods
with spruce, subalpine fir
Mid-high elev., moist thickets,
swamps, forest openings
Mid-high elev., wet meadows,
streams with spruce, Doug fir,

T

Ok
,
Fe
Ok
,
Fe
Fe

T

Ok

S

Ok

S

Ok
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Common
name

Scientific name

Habitat

WA
State

Fed

Co

lodgepole pine
Sanicula marilandica

Black snakeroot

Sisyrinchium
septentrionale

Northern
blue-eyed
grass
Western
ladies’ tresses
Velvet-leaved
blueberry

Spiranthes porrifolia
Vaccinium
myrtilloides*
Viola renifolia

State status:

Kidney-leaf
white violet

Low-mid elev., stream banks,
damp woods with spruce, alder,
birch
Low-mid elev., dry meadows,
stream banks, forest edge, with
western red cedar
Low-mid elev., in seeps with
ponderosa pine, bitterbrush
Mid elev., meadows, bogs, drymoist forest openings with
spruce
Mid elev., forest with Doug fir,
subalpine fir, larch, spruce,
western red cedar, water birch,
huckleberries

S

S

Ok
,
Fe
Ok
,
Fe
Ok

S

Ok

S

Ok
,
Fe

S

E=Endangered. In danger of becoming extinct or extirpated in WA
T=Threatened. Likely to become Endangered in WA
S=Sensitive. Vulnerable or thought to be declining; could become T or E in WA

Federal status: SC=Species of Concern. This is an unofficial designation – the species appears to
be in jeopardy, but USF&WS considers the information insufficient to support
listing
*Traditional cultural plant.
Note: This list includes rare plants of forested areas in Okanogan and Ferry Counties. Rare
species of high alpine and shrub steppe habitats are excluded, as are all species presently under
review by WA State.
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7.5 Wells Creek Road Relocation Memo and Map
To:

Chasity Watt, IRMP Coordinator
Robert Mallory, District Officer, Inchelium Forestry

From:

Elizabeth Wright, Watershed Specialist
Douglas Marconi, Jr., NPS Management Coordinator
Todd Thorn, Watershed Program Manager

Subject: Possible Wells Creek Rd Relocation
9 December 2016
On 8 December 2016 Todd Thorn and Elizabeth Wright visited Wells Creek to review the Wells
Creek Road location in relation to the stream. Over a length of 3.4 miles, separation between the
road and creek varies from 0 to about 100 feet; for most of this length the road lies within the
riparian management inner zone. Runoff from the entire length of road influences water quality
either by draining directly into the stream or at locations within 100 feet of the stream. Sediment
carried by runoff which enters the creek degrades water quality and fish habitat. Presence of the
road in the riparian area reduces riparian function in other ways, including modifying the
hydrology, and reducing shade, litterfall, and woody debris recruitment.
Environmental Trust inventoried the Wells Creek road system in 2011 and quantified sediment
delivery rates to streams using the Washington Road Surface Erosion Model (WARSEM).
WARSEM uses road prism characteristics such as width, gradient, and vegetation of cut and
fillslopes, traffic levels, road drainage locations, direct versus indirect delivery, distance from
stream, and soil parent material erodibility to assess delivery. At the time, the road was not being
used for log haul. Average sediment delivery to the stream or adjacent floodplain for this road
was calculated at 4.2 tons per year when inactive. During logging and log haul, sediment
delivery can spike upward. Research has shown that traffic related to active timber harvest
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operations can mobilize up to 13 times more sediment than a road with very little or no traffic
(Dubé et al, 2004).
Photos show the road prism is vulnerable and has been undercut in the past by streamflow. In
places road grading pushes sediment right into the stream.

Figure 1: Direct delivery to Wells Creek from Wells Creek Rd

Figure 2: Road sediment bladed into stream during grading operation

Given the lack of separation between road and creek, chronic and severe impacts to the creek are
unavoidable even with the addition of BMPs such as gravel surfacing.
It appears the first 1.7 miles of road from the Frosty Meadows Road is the only segment that
would be used for logging operations and haul this entry. Based on our review of topography
upslope of the road, relocation of the road upslope is practical and likely to eliminate stream,
water quality, and fish habitat impacts to the creek, given use of standard BMPs required for road
construction. It will also move the road further from the historic cabin by the creek.
Environmental Trust recommends moving the road a minimum of 75 feet—and up to 150 feet—
beyond the upslope edge of the existing road. Hillslope ranges between 10% and 40%. Please see
the attached map for location.
Apparently the next 1.7 mile segment of the Wells Creek Road will not be used this entry.
Relocation of this road segment will be needed before its use for haul in the future.
87

Environmental Trust looks forward to discussing the option of moving this road segment with
the IRMP Coordinator and Inchelium Forestry soon.
Reference:
Dubé, Kathy, W. Megahan, and M. McCalmon. 2004. Washington Road Surface Erosion Model.
Technical. Washington: Washingtion Department of Natural Resources.
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Map 1. Proposed new location for 1.7 miles of Wells Creek Road.
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