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A message from the Forest Supervisor 

I am pleased to present this report documenting the Colville National Forest’s monitoring efforts for 
Fiscal Year 2016. Each year the Forest monitors important components of individual programs, projects, 
and best management practices to ensure that efforts to manage and restore our national forest lands 
are successful, and identify where improvements can be made. This report is not a comprehensive list of 
the monitoring completed, but is a snapshot of our accomplishments. Please contact Lisa Green, acting 
Forest Environmental Coordinator, at 509-684-7211 with questions regarding this report. 

Thank you, 

 

 

______________________________________                                      ______________________________ 
Rodney D. Smoldon    Date 
Forest Supervisor 
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Colville National Forest 
Fiscal Year 2016 

Forest Plan Monitoring and Evaluation 
Report 

Introduction 
The purpose of the Colville National Forest monitoring report is to provide the results of monitoring the 
implementation of the 1988 Colville National Forest Land and Resource Management Plan (Forest Plan) 
during Fiscal Year (FY) 2016 (October 1, 2015—September 30, 2016) to the Forest Supervisor, the 
Regional Forester, and the public. 

The report focuses on the monitoring and evaluation process described in Chapter V of the Forest Plan 
and as updated through Forest Plan amendments and Forest Service direction.  It is not intended to be a 
complete overview of the many accomplishments and activities on the Colville National Forest during 
this time period. 

Some items listed individually in the Forest Plan are grouped together in this report as resource impacts 
are intertwined. 

Monitoring Items 
The following monitoring items were reviewed as part of the existing condition and effects analysis for 
projects reviewed under the National Environmental Policy Act (NEPA).  These resource areas do not 
have separate discussions in this report. 

• Visual Quality 
• Facilities/Roads 
• Cultural Resources 
• Minerals 

Review of NEPA documents and monitoring conducted by other resource specialists shows that each of 
the resource areas listed above are meeting standards and guidelines in the Forest Plan. 

General 
Project compliance with the National Environmental Policy Act 

The following information pertains to NEPA documents with signed decisions and administratively 
reviewed during FY 2016.  There were a total of nine NEPA decisions on the Colville National Forest in FY 
2016.  The decisions did not amend the Forest Plan and there were no Forest Plan amendments in FY 
2016. 
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Decisions are listed by category below in Tables 1 and 2.  Two objections were filed in FY 2016 on 
Colville National Forest NEPA decisions; one decision was upheld and one decision is currently being 
litigated. 

Table 1. Decision Memos, Fiscal Year 2016 

 
 Resource Area Number 

 Timber Sales/Salvage       3 

 Road Maintenance       2 

 Recreation Site Fire Restoration 
 

      1 

          Grazing  
 

      1 

 Total       7 
 

Table 2. Decision Notices, Fiscal Year 2016 

Resource Area Number 

 Vegetation Management 2 

 Total 2 

 
Fisheries, Water, and Riparian Resources 
Monitor habitat capability and productivity for fish species; water quality; management of 
riparian resources such as wetlands and floodplains 

Fisheries Surveys 
Thirty-six miles of Forest streams were surveyed in FY 2016 for fisheries habitat and fish presence or 
absence.  The surveys are used for project planning purposes. 

Water Quality Monitoring – Fecal Coliform 
Streams were sampled for fecal coliform every two weeks at 28 different locations on the Colville 
National Forest from May through October of 2016.  Out of the 28 sites that were monitored, 13 
exceeded state water quality standards for fecal coliform.  The Colville National Forest meets with the 
Washington State Department of Ecology every year to review the results of the fecal coliform sampling 
and make the needed changes to improve water quality in places where streams are not meeting water 
quality standards. 

Best Management Practices Monitoring 
In FY 2016, the Colville National Forest monitored Best Management Practices on five Forest activities as 
part of the US Forest Service National Best Management Practices Program1.  Monitoring was conducted 

                                                            
1 http://www.fs.fed.us/biology/watershed/BMP.html 
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to evaluate the implementation and effectiveness of Best Management Practices applied to Colville 
National Forest projects and activities. 

Monitoring was conducted using protocols developed under the US Forest Service National Best 
Management Practices Program.  Specific sites monitored on the Colville National Forest were selected 
based on Regional Office guidance and criteria provided in the National Best Management Practices 
Program. 

Colville National Forest projects were monitored across two ranger districts in FY 2016.  Sites monitored 
included the following categories: 

• Aquatic Ecosystem Improvements (1 site) 
• Grazing Management (1 site) 
• Road Management - Road Decommissioning (1 site) 
• Vegetation Management - Ground-based skidding and harvesting and prescribed fire (2 sites) 

Implementation Ratings for 2016 
Implementation ratings (see Appendix A, Table A-1 for definitions) summarize the required Best 
Management Practices from project NEPA documents that were actually implemented on the ground at 
the site monitored.  Corrective action or adaptive management recommendations are made based on 
results of monitoring. 

• Fish Removal on Smalle Creek (1 site evaluated)                       Fully Implemented 
• Hanlon Prescribed Fire (1 site evaluated)                                    Mostly Implemented 
• Grazing Management (1 site evaluated)                                      Marginally Implemented 
• Road Decommissioning (1 site evaluated)                                   Mostly Implemented 
• Ground based skidding and harvesting (1 site evaluated)        Mostly Implemented 

Effectiveness Ratings for 2016 
Effectiveness ratings (see Appendix A, Table A-2 for definitions) indicate the level to which Best 
Management Practices were effective at protecting water quality.  In FY 2016, the effectiveness rating 
was determined by addressing the questions of, 1) was there unanticipated erosion or release of 
pollutants at the site monitored, and 2) did pollutant(s) reach the stream.  Corrective action or adaptive 
management recommendations are made based on results of monitoring. 

• Fish Removal on Smalle Creek                                           Effective 
• Hanlon Prescribed Fire (1 site evaluated)                             Not Completed 
• Grazing Management (1 site evaluated)                               Not Effective 
• Road Decommissioning (1 site evaluated)                            Effective 
• Ground based skidding and harvesting (1 site evaluated) Marginally Effective 

Decommissioned Road Monitoring on the Colville National Forest 
Roads are decommissioned and removed from the landscape when the Forest Service determines that a 
road is no longer needed.  Decommissioning of roads includes blocking the entrance to a road, 
reestablishing natural drainage patterns and stream channels, de-compacting the soil to restore shallow 
subsurface drainage and forest productivity, out-sloping or re-contouring the road prism, scattering 
vegetative debris on the de-compacted road bed, and planting vegetation. 
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There are five levels of decommissioning. 

1. Close with berm (Fig. 1); 
2. Close with berm, scarify surface (Fig. 2); 
3. Close with berm/obliterate entrance, scarify/de-compacted (≤12” depth), pull culverts (Fig. 3); 
4. Full de-compaction (>18” depth) entire length of road, culverts removed, out-sloped (Fig. 4); 
5. Fully obliterated entire length of road, re-contoured, culverts removed (Fig. 5). 

 

Figure 1. Level 1 Decommissioning: Forest Road 4370442, Flowery Trail Sale. 

 

  
Figure 2. Level 2 Decommissioning: Forest Road 3520025, Flowery Trail Sale. 
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Figure 3. Level 3 Decommissioning: Forest Road 3500175, Delaney Stewardship Sale. 

 

 

Figure 4. Level 4 Decommissioning: Forest Road 4300304, Flowery Trail Sale. 
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Figure 5. Level 5 Decommissioning: Forest Road 4347505, Ninebark Sale. 

Nineteen roads were surveyed and monitored for effectiveness of decommissioning and NEPA 
compliance.  Four of the roads were temporary roads created for hauling harvested timber.  Of the four 
temporary roads that were surveyed, 100% of them were properly decommissioned according to the 
NEPA analysis documentation.  Of the remaining 15 system roads that were surveyed, 100% were 
properly stabilized and decommissioned.  For all roads (system and temporary), 53% were 
decommissioned to a Level 4 or 5 and all were decommissioned to NEPA standards. 

Wildlife 
Monitor habitat for Forest Plan Management Indicator Species, Threatened, Endangered and 
Sensitive Species to determine if management and recovery efforts are being met 

Grizzly Bear Recovery Area 
Introduction 
There are six designated recovery areas for grizzly bears in the lower 48 states (USDI 1993).  The Selkirk 
Mountains Grizzly Bear Recovery Area includes lands in northeast Washington, northwest Idaho, and 
southeast British Columbia.  The recovery area includes portions of the Colville National Forest and 
Idaho Panhandle National Forests lying east of the Pend Oreille River, and north of the Mill Creek 
drainage.  Each recovery area is divided into individual Grizzly Bear Management Units (BMUs) which 
biologists use for habitat evaluation and population monitoring.  An individual Bear Management Unit is 
roughly 100 square miles in size; the approximate area required for supporting an adult sow with cubs.  
Three Bear Management Units are shared between the Colville and the Idaho Panhandle National 
Forests. 

The following section describes the habitat improvement, information and education efforts, and other 
management activities pertaining to grizzly bears completed on the Forest in calendar year 2016. 

Habitat Improvements 
Road Closure Enhancements 
In 2016 we installed several boulders on the right hand side of the gate on Forest Road 1935031 to block 
off-highway vehicle access around the gate.  The purchaser of Hanlon Timber Sale bermed Forest Road 
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1935110 where it crosses onto National Forest System land in T. 36N, R. 44E, Section 8.  We also 
installed a gate on Forest Road 3155 about seven miles up from its entrance.  The road closures will 
enhance seclusion in the upper portion of the Slate Creek Watershed until the road is repaired or re-
routed (not planned at this time). 

Animal Resistant Containers 
All developed fee campgrounds on the Colville National Forest presently have animal-resistant trash 
cans.  We continue to install metal, food storage lockers in campgrounds adjacent to the recovery area, 
and in heavily used dispersed campsites within the recovery area.  The lockers are intended to provide 
campers with a secure place to store food, beverages, and other wildlife attractants when their camp is 
unoccupied or when they are sleeping at night.  The devices have been well-received and used by the 
public.  In FY 2016 we installed 23 food storage lockers on poured cement pads at the following 
locations: 

• Twelve in East Sullivan Campground, 
• Four in Noisy Creek Campground, 
• Five in South Skookum Campground, and 
• One in Gypsy Meadows. 

Research and Monitoring 
Cooperative Selkirk Ecosystem Grizzly Bear Study 
The project is a multi-year (2012-2017), interagency effort led by Wayne Kasworm, Grizzly Bear Biologist 
with the US Fish and Wildlife Service (USFWS).  The objectives are to determine grizzly bear survival 
rates, population trend, and causes of death, as well as to develop habitat use models for the Selkirk 
Mountains Ecosystem.  Partners in this effort include: 

• USFWS, 
• Kalispel Tribe of Indians, 
• Kootenai Tribe of Idaho, 
• British Columbia Ministry of Forests, Lands, and Natural Resource Operations, 
• Idaho Department of Fish and Game, 
• Idaho Department of Lands, 
• Washington Department of Fish and Wildlife, 
• Idaho Panhandle National Forest, and 
• Colville National Forest. 

In the fall of 2015 we submitted a challenge cost-share proposal to the USDA Forest Service Pacific 
Northwest Region Office to contribute to this research effort.  We received $21,000 in cost-share 
monies that were used by the USFWS to fund their two-person grizzly bear trap crew over the 2016 field 
season.  The crew captured one grizzly bear on the Washington side of the Selkirk Mountains Ecosystem, 
one grizzly on the Idaho side, and several black bears.  Grizzly bears were fitted with GPS “store on 
board” collars.  We also submitted a proposal for a USFWS restoration and recovery fund grant for the 
research effort.  The proposal was funded at $21,000, and the funding will be applied to the FY 2017 
program of work. 
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The participating agencies and tribes installed “hair snag corrals” across the recovery area, in an attempt 
to document grizzly bear presence and collect hair samples for DNA testing.  Corrals consist of a single 
strand of barbed wire strung between at least 3 trees at about knee height.  In the center of these small 
enclosures, a liquid scent lure is poured over piled, decaying woody debris.  As a bear enters the 
enclosure to investigate the smelly lure, hairs on the bear’s coat are snagged on the barbed wire, and 
collected at a later date.  A remote camera photographs the animal. 

The cooperators also installed “rub posts” across the recovery area, in order to collect bear hair 
samples.  Rub posts consist of a strand of barbed-wire wrapped around and nailed to an obvious “rub” 
tree, or to a treated post which is typically installed on the shoulder of a closed road. 

The Colville National Forest installed and monitored 12 hair snag corrals and 12 rub posts in the Forest’s 
portion of the ecosystem.  As of this writing, no grizzly bears were detected at corrals or rub posts on 
the Forest in 2016.  All black bear hair samples collected by the cooperating agencies and tribes will be 
provided to Wayne Kasworm at the USFWS. 

Bear Observation Interviews 
The Colville National Forest east zone biologist interviewed three individuals who reported seeing grizzly 
bears in the recovery area.  Two observations appeared to have high reliability, including one of a sow 
with two cubs observed just south of the recovery area by an employee of the Washington Department 
of Natural Resources.  The Forest shared all observation records with the cooperating agencies. 

Closed Road Monitoring 
Grizzly bears are disturbed by vehicle traffic or people on foot in areas of high road densities.  Roads 
provide easy access for people into grizzly bear habitat.  A bear may learn to avoid areas near open 
roads, forgoing access to any suitable habitats within the road corridor.  The risk of a grizzly being shot is 
higher in areas with high road densities than in areas with few or no roads. 

The Colville National Forest maintains 58 gates on closed roads in our portion of the grizzly recovery 
area.  Forest staff attempts to monitor each closed road several times a year, using appropriated dollars 
or timber sale area improvement funds.  We check for motorized use behind road closures and maintain 
gate locks and signs.  Forest staff repairs or replaces any vandalized gates and locks as soon as possible.  
We assess needs for future road closure improvement work.  Needs could include installing barriers (e.g. 
cement posts, boulders) to prevent vehicles from being driven around a gate, or replacing gates with 
boulders or earthen berms. 

The following table displays the monitoring completed in FY 2016 in the three BMUs shared between 
the two Forests.  Note that impassable roads are no longer safely or prudently drivable due to earthen 
berms or boulders installed on the road entrance.  Many impassable roads are impassable due to 
encroaching brush.  We have only rarely documented motorized use by the public on the closed roads. 
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Table 3. Colville National Forest Closed Road Monitoring for Three BMUs in 2016 

   Closures monitored  

Bear 
Management 

Unit 

Closure type  
(all 

ownerships) 

Roads (no.)  Closures 
monitored 

(no.) 

 
(%) 

Breaches 
detected 

(no.) 
Salmo-Priest Gate 20 14 70 0 

Guardrail 2 2 100 0 
Impassable 25 13 52 0 

Sullivan-
Hughes 

Gate 9 6 66 0 
Guardrail 0 N/A N/A N/A 
Impassable 6 3 50 0 

LeClerc Gate 41 20 49 0 
Guardrail 2 2 100 0 
Impassable 18 4 22 0 

All BMUs All types 123 64 52 0 
 

Information/Education/Enforcement 
Signage / Brochures 
We maintain about 20 informational boards on roads and in dispersed campsites in the recovery area 
and 18 boards in developed campgrounds directly adjacent to the recovery area.  The boards display 
signage pertaining to grizzly bear management, including food storage requirements. 

Presentations 
Our recreation specialist provided training on proper food storage and large carnivore safety to 22 
campground hosts and managers.  The east zone biologist gave a presentation on grizzly bear 
management and large carnivore safety to about 35 employees of the Newport-Sullivan Lake Ranger 
Districts.  He gave a similar presentation to a group of 10 Student Conservation Association volunteers. 

Visitor Contact Patrols 
In 2015 the Forest received an information / education grant for roughly $3,200 from the Interagency 
Grizzly Bear Committee to perform visitor contact patrols in the Colville National Forest’s portion of the 
recovery area.  Forest staff completed approximately 20 patrols, focusing on the summer holiday 
weekends and opening weekends of the big game hunting seasons.  The patrols are conducted by the 
east zone biologist and two other Colville National Forest employees who have completed the Forest 
Protection Officer training and are active, experienced Forest Protection Officers.  One intent of the 
patrols is to educate Forest visitors about camping and hunting safely in grizzly bear occupied habitat.  
Forest staff distribute informational brochures, discuss bear identification with hunters, and provide 
other information as requested. 

The patrols provide an agency “presence” in the recovery area on high-visitation weekends when the 
potential for human bear conflict is greatest.  Patrollers are in uniform and drive recognizable agency 
trucks.  Forest staff exercise discretion in issuing warnings or citations for violations of regulations 
pertaining to food storage, off-highway vehicle use, and road closures.  Forest staff also provide the local 
state game agent with information pertaining to suspected fish and game violations. 
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Based on our public contacts, awareness of the need for proper food storage in bear-occupied habitat 
seems to be increasing.  However, it is not difficult to find food and other attractants left unattended in 
campsites across the Forest.  Many hunters who come from other parts of the state are unaware that 
there are grizzly bears in the area.  Hunters and other Forest visitors are often unaware of the efficacy of 
carrying bear spray in the event of a close range encounter with a bear.  A continuing program of 
information, education, and enforcement will be required in order to minimize the risk of human bear 
conflicts on the Forest. 

Woodland Caribou 
Snow Patrols 
As in past winters, Forest Protection Officers completed weekend visitor contact snowmobile patrols in 
the Forest’s portion of the Selkirk Mountains Woodland Caribou Recovery Area.  During the winter of 
2015 - 2016, Forest Protection Officers completed three weekend patrols.  Overall, snowpack conditions 
were on the low end of normal during the winter of 2015 - 2016. 

There are three major road systems that are embarkation points for snowmobile riders into the Colville 
National Forest’s portion of the Caribou Recovery Area: the Sullivan Creek Road (Forest Road 2200), 
Harvey Creek Road (Forest Road 1935), and Paupac Road (Forest Road 1936).  Each winter Forest staff 
patrol the designated snowmobile routes to monitor whether closed spur roads, which originate from 
the snowmobile routes, are being breached by snowmobiles driven by the public.  Forest staff may 
shovel out a gate or two to make gate crossbars more visible to the public and to make it harder to ride 
a snowmobile over the gate crossbar. 

 

Figure 6. Snow removal in front of the gate on Forest Road 1936040 
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Forest staff provide snowmobilers with information on the needs of wintering caribou and ask them to 
respect closed roads and areas.  On rare occasions, staff have cited snowmobilers for being on a closed 
road or for not having valid state registration displayed on their machines. 

The objective of the patrols is to prevent off-road riding on high ridges that can bring snowmobiles into 
contact with wintering caribou.  Caribou may become stressed, run, and deplete energy reserves if 
snowmobiles are too close.  Reoccurring snowmobile use near caribou may cause them to abandon an 
entire ridge system. 

No unauthorized entries by snowmobiles were detected on the Cascade Cut-off Road (Forest Road 
2200250), the upper Highline Road (Forest Road 2212000) or the Thunder Creek Road (Forest Road 
2220345).  It appeared that snowmobile use on the main Sullivan Creek Road had been infrequent.  No 
snowmobile tracks were detected behind gates on any closed spurs off the Paupac Road including Forest 
Road 1936010, which had been breached in past years.  Staff shoveled snow from in front of the gate on 
Forest Road 1936040 (Fig. 6), since the snow depth was getting to the point where travel over the gate 
crossbar might have been possible with a few more inches of snow accumulation. 

Forest staff found one gate that had been left open on Forest Road 1935024 (Fig. 7) and snowmobile 
tracks were visible behind the gate.  The snow was removed from in front of the gate and the gate was 
locked with a Forest Service Grizzly Bear lock. 

 

Figure 7. Forest Road 1935024 after gate was closed by Forest Service personnel 
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Soil 
Monitor changes in soil productivity to determine if soil conservation practices are being 
implemented and to assess their effectiveness. 

The Colville National Forest soil crew completed pre-harvest, post-harvest, prescribed burn, and 
changed condition monitoring in FY 2016 (Table 4). 

Table 4. Summary of soil monitoring across the Colville National Forest in FY 2016 

Project Area Units Surveyed (no.) Monitoring Type 
Limestone-Silver 44 Pre-harvest 

Sanpoil 106 Pre-harvest 
Currant Creek 2 Post-harvest 
Flowery Trail 3 Post-harvest 

Kettle Face North 3 Post-harvest 
Finn Creek 6 Prescribed burn monitoring 
Hall Creek 3 Prescribed burn monitoring 

Paradise 90 2 Prescribed burn monitoring 
Sand Creek 2 Prescribed burn monitoring 
Trout West 1 Prescribed burn monitoring 

Orient 26 Changed condition (pre-harvest, post-fire) 
 

Forest staff were able to gain a reference point of overall soil vigor within both pre-and post-harvest 
areas by noting the following: 

• Soil texture; 
• Forest floor depth; 
• Presence or absence of compaction, erosion, bare soil, and rutting; and 
• Presence of live plant, fine woody debris, coarse woody debris, and rock outcrops. 

The baseline data collected during pre-harvest, changed condition, and allotment monitoring surveys 
can be used to compare post-activity data collected within the same unit to determine the effectiveness 
of soil conservation practices. 

The Forest soil crew uses the National Forest Soil Disturbance Monitoring Protocol as a way to measure 
soil disturbance in pre- and post-activity areas such as proposed timber harvest units, harvested areas, 
and proposed grazing allotment areas.  Soils are rated from no disturbance to highly disturbed (Figs. 8-
11).  The detrimental effects on soil productivity include the loss of hydrologic function, restriction of 
root growth caused by compaction, and the removal of both organic matter and soil cover. 
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Figure 8. Forest Floor intact, root presence and  
loose soil throughout (Limestone-Silver Unit 27). 
 

Figure 9. Forest floor present and compaction is  
shallow (0-10 cm) (Sanpoil Unit 24).

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Forest floor is minimal with compaction  
from 0-30 cm and platy structure. Some root penetration,  
fine roots not penetrating (Limestone-Silver Unit 13). 

Figure 11. Soil compaction 0-30cm and greater. Platy 
structure seen throughout and few roots within soil 
(Sanpoil Unit 202).

The soil crew conducted surveys within prescribed burn areas and noted soil burn severity as well as 
bole scorch height and percent crown mortality for standing trees and snags.  Tree mortality due to 
prescribed fire was recorded as well. 
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Pre-Harvest Monitoring and Changed Condition 
Pre-harvest units were surveyed in the Orient project area in order to obtain baseline data of the soil 
health and productivity as well as the condition of the forest floor prior to timber harvest and other land 
management activities. 

The area was surveyed before harvest and prior to the 2015 Stickpin Fire.  The area was re-surveyed 
post-fire to determine the effects of the fire on soil health and productivity.  The surveys found that the 
fire caused an increase in detrimental disturbance. 

Post-Harvest Monitoring 
Post-harvest units were monitored to determine if soil quality conditions met the requirements set by 
the Regional and Forest Soil Quality Standards and Guidelines of less than 20% detrimental soil 
conditions. All monitored post-harvest units met the established standards with the exception of 
Currant Creek Unit 10 and Flowery Trail Unit 43 (Table 5). 

Table 5. Summary of Average Detrimental Disturbance, Forest Floor, and Bare Soil in Post-Harvest Units 

Project Area and Unit Detrimental Disturbance AVG. (%) Forest Floor Depth AVG. (cm) 
Currant Creek (AVG.) 14% 2.55 

8 3% 4 
10 24% 1.1 

Flowery Trail (AVG.) 10% 8.0 
40 8% 7.6 
43 23% 7.9 

238 0% 8.4 
Kettle Face North 

(AVG.) 
13% 3.4 

43 12% 2.8 
88 16% 2.8 

114 12% 4.7 
 

Prescribed Burn Monitoring 
General soil conditions and vegetation composition was assessed in prescribed burn areas to determine 
the effects of prescribed fire on soil conditions and tree mortality.  The main goals of the FY 2016 
prescribed fire treatments were to reduce fuel loadings, increase ecosystem resilience to fire, improve 
habitat for big game species, and reduce ground fuels.  Detrimental soil conditions were determined in 
accordance with the Regional Soil Quality Standards. 

All prescribed burns were found to have minimal impacts to soil due to the high frequency of unburned, 
low, and moderate burn severities.  All prescribed burn areas met the Regional and Forest Soil Quality 
Standards since the detrimental high burn severity in all surveyed project areas fell well below the 
maximum 20% allowed. (Table 6). 
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Table 6. Summary of Average Soil Burn Severity in Prescribed Burn Units 

Project Area Unburned (%) Low (%) Moderate (%) High (%) 
Finn Creek 48.2 47.0 4.7 0.1 
Hall Creek 42.4 53.4 4.0 0.2 

Paradise 90 55.0 36.0 8.0 0.3 
Sand Creek 75.7 22.6 1.6 0.1 
Trout West 75.6 21.7 2.6 0.1 

 

Effectiveness Monitoring for Aerial Mulching – Wood Shred and Agricultural Straw 
Introduction 
The Stickpin Fire burned approximately 53,000 acres on the Colville National Forest.  The Burned Area 
Emergency Response assessment determined that there were approximately 14,000 acres of high soil 
burn severity (26%).  A total of 989 of the high severity acres were approved by the Region for an aerial 
mulching treatment with either wood shred (242 acres) or agricultural straw (747 acres).  The goal of the 
mulching was to provide soil cover and to reduce soil erosion and sedimentation in high soil burn 
severity areas.  The priority areas for aerial mulching were along the Boulder Highway, a county road 
that is important travel way for the small community of Curlew, and the headwaters of the municipal 
watershed for the town of Orient. 

The aerial mulching was completed in May 2016 with wood shred costs at $1,836.69 per acre and 
agricultural straw costs at $897.68 per acre.  Monitoring locations were established and monitoring data 
collection started in June 2016.  The monitoring data collected will be used to compare the benefits and 
costs of wood shred mulch versus agricultural straw mulch versus a non-mulched control area over a 
three year period.  The data will also be used to compare erosion and sediment, vegetation recovery, 
and persistence of mulch and non-native plants. 
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Vegetation and mulch transects were completed in July 2016 (Figs. 12 through 14). 

 

 

 

 

 

 

 

 

 

Figure 12. Wood Shred Mulch (Stickpin Fire Area  
July 2016). 

Figure 13. Agricultural Straw Mulch (Stickpin Fire Area July 
2016.

 

Figure 14. No mulch (Stickpin Fire Area July 2016). 

Conclusions 
• Larger wood chips may help reduce soil erosion but the current data showed that larger wood chips 

may limit natural vegetation recovery.  If smaller length or diameter wood shred mulch were to be 
used it may assist with both erosion and native vegetation reestablishment. 

• Analyses of the data indicated that low concentration wood shred areas were the least effective at 
holding soil, but it is difficult to confidently make conclusions on treatment success due to the small 
sample size and no signs of significant erosion across sites. 
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• The average decrease in vegetation to soil ratio seen across all high concentration treatment plots 
(wood and straw) could be attributed to the treatment effectively out-competing vegetation and 
moss for ground surface area. 

• Vegetation increased and moss decreased in the low concentration wood shred plots, amount of 
bare soil decreased across the board, frequency of treatment also declined from summer to fall in 
both wood and straw plots and that could be linked to the increase in vegetation cover. 
 

Timber and Forest Health 
Monitor timber yields in existing and regenerated stands. 

In FY 2016 there were approximately 1,344 acres of stewardship awarded under the North Fork Mill 
Creek A to Z Project (Onion Mountain Stewardship).  Stewardship contracting helps to fund restoration 
activities that would not normally be funded in a project area.  Restoration activities provide many 
benefits for aquatic and wildlife habitat.  Revenue from the sale of commercial timber funds activities 
such as road stabilization and decommissioning, culvert replacements, fencing around riparian areas to 
protect riparian vegetation, stream restoration projects, thinning of small diameter non-commercial 
trees, and prescribed fire. 

In addition, the Forest implemented approximately 2,300 commercial timber sale acres with seven 
salvage sales from areas burned in the 2015 wildfires.  There was also approximately 1,626 acres of non-
commercial, small diameter tree thinning implemented to help address forest health issues. 

Approximately 2,000 acres that burned in the 2015 wildfires were surveyed to assess the need for 
reforestation in FY 2016.  Surveys were conducted to determine if there was adequate natural 
regeneration of the right species at the right stocking levels, whether the site was accessible, and 
whether the site was too rocky to plant trees.  Areas that burned at a low or moderate burn severity 
often had overstory trees that survived the wildfire.  Approximately 600 wildfire-affected acres were 
planted with ponderosa pine, western larch, and white pine.  Tree species were selected based on 
resilience to wildfire and other disturbances as well as seedling availability. 

Table 7 below shows timber and forest product yields for FY2016. 

Table 7. Timber Yields for Fiscal Year 2016 

Product Sold Quantity 
(no.) 

Firewood Permits Sold 1,844 

Miscellaneous Permits Sold 663 

Commercial Sales (>$300 each) 11 

Volume Sold (MBF) 47,192 

*MBF = 1,000 Board Feet 
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Appendix A. Best Management Practices Monitoring Definitions 
 

Table A-1. Definitions for Best Management Practices implementation ratings. 

Implementation rating Interpretation 
Fully Implemented Prescriptions are identified in project planning documents, 

and 
All prescriptions are translated into action documents,  

and 
All specified prescriptions are implemented fully,  

and 
All necessary corrective actions identified during the project are implemented fully. 

Mostly Implemented Prescriptions are identified in project planning documents,  
and 

All or some prescriptions are translated into action documents,  
and 

All specified prescriptions are implemented fully,  
and 

All or some necessary corrective actions identified during the project are implemented fully. 
Marginally Implemented Prescriptions are identified in project planning documents,  

and 
All or some prescriptions are translated into action documents,  

and 
Some specified prescriptions are implemented fully,  

and 
All or some necessary corrective actions identified during the project are implemented fully. 

Not  Implemented Prescriptions are identified in project planning documents, 
and 

No prescriptions are translated into action documents,  
or 

No specified prescriptions are implemented fully,  
or 

No necessary corrective actions identified during the project are implemented. 

No Best Management 
 

Site-specific Best Management Practices prescriptions were not developed or identified during 
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Table A-2. Definitions for Best Management Practices effectiveness ratings. 

Effectiveness rating Interpretation 
Effective No pollutants reached the waterbody and there is no potential threat evident, 

and 
Waterbody received no adverse effects from the project or activity (e.g., physical disturbance). 

Mostly Effective Minor amounts of pollutants reached the waterbody or there is a potential threat evident,  
and/or 

Waterbody received minor adverse effects from the project or activity,  
and/or 

Impacts to water quality are temporary, lasting less than 1 year. 
Marginally Effective Minor amounts of pollutants reached the 

waterbody or there is a potential threat evident, 
and/or 

 
Waterbody received minor adverse 
effects from the project or activity, 

and/or 
 

Impacts to water quality are 
prolonged, lasting more than 1 

year. 

Major amounts of pollutants reached the 
waterbody or there is a potential threat evident, 

and/or 
 

Waterbody received major adverse 
effects from the project or activity, 

and/or 
 

Impacts to water quality are 
temporary, lasting less than 1 year. 

Not Effective Major amounts of pollutants reached the waterbody or are very close to entering the waterbody,  
or 

Waterbody received major adverse effects from the project or activity,  
and 

Impacts to water quality are prolonged, lasting more than 1 year. 
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