Riparian Area Condition
Item 22

OBJECTIVE: Evaluation of riparian conditions, and the effects of Forest Plan implementation on the riparian
areas.
DATA SOURCE: Interdisciplinary team reviews and monitoring information from resource specialists.
FREQUENCY: One project per District per year.
REPORTING PERIOD: 2010-2013
VARIABILITY: Deviation from riparian area and fisheries objectives.
EVALUATION:
This monitoring item discusses activities and monitoring associated with timber harvest, recreation, fire
management, facilities management, grazing, or other forest management activities in riparian areas, all of which
can affect riparian function. We cover restoration of riparian areas in Item 19 and fisheries in Items 21 and 41.
Riparian monitoring in 2010, 2011, 2012, and 2013 exceeded this item’s requirement of one project per District
per year. Monitored activities include multiple projects related to developed and dispersed recreation sites,
outfitter and guide camps, fire management, irrigation ditches and diversions, grazing, weed management, timber
management, and activities related to implementation of the Burned Area Recovery decision. Project and activity
specific key findings are presented below for each of these monitored activities. In almost all cases riparian and
fisheries objectives are being met or exceeded. In those few cases where problems have been identified, root
causes were usually attributable to human error or incorrectly applied practices had limited adverse effects on the
riparian and fisheries resources. Where necessary, these effects were either corrected upon detection or are
scheduled to be remedied.
Developed and Dispersed Recreation
Larry Creek Group Site (a developed recreation site) and Larry Creek Dispersed Site (Stevensville Ranger
District). These recreation sites and the area around them were reviewed in 2011 and 2012, partially because of
the planning process for the Larry-Bass Project (Larry-Bass Project EA 2012). The recreation area has been
experiencing a mountain pine beetle infestation that is killing ponderosa pine, threatening aesthetics of the site,
and creating hazards for the public. Upper Larry Creek contains spawning and rearing habitat for resident
westslope cutthroat trout, and the population is isolated from Sweeney Creek and the Bitterroot River by water
diversions and road culverts. Larry Creek is narrow and steep along most of its path on the BNF, but the lower
quarter mile, as it nears private land, is flatter and braided. This flatter area is highly altered by roads, ditches, and
recreational use. A key finding was that the barrier culvert in Forest National Forest Road (NFR) 1316 should
remain as a barrier to upstream moving fish. This culvert in Larry Creek keeps competitors, non-native brook
trout, out of the native cutthroat habitat upstream of the NFR 1316 crossing. The EA also includes minor
improvements in the Larry Creek riparian area and a streamside riparian habitat conservation area (RHCA) of
varying widths. These attributes will be monitored in 2014.
Burnt Fork Dispersed Recreation (Stevensville Ranger District). In 2010, a stable and hardened one-vehicle
parking spot was constructed along the road that parallels Burnt Fork Creek (NFR 312). The objective was to
provide users an alternative to driving down into the soft streamside soils to park and turn-around. Before the
construction, some users also entered the stream with their vehicles. Spots with bare soil and open areas were
planted with either a native seed mix or shrub seedlings. Spruce seedlings were planted in these areas in 2011
and 2012. Grasses grew and established themselves well. Shrub and spruce seedling survival was low, about
20%.
In 2011, the key finding was that the project successfully provided for continued use by anglers, tent campers,
picnickers; it reduced the motorized activity along the stream, and provided a useful parking area for full-sized
vehicles. As expected, but not desirable, the project failed to prohibit people on smaller all-terrain vehicles, such
as ATVs and motorcycles, from traveling cross-country from the road to the streamside. The effects of these
small vehicles that entered the area occasionally in 2012 were nearly invisible in 2013. During site visits in 2013
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there was no evidence of any vehicles leaving the road and driving along the flat area adjacent to the stream.
Wind had blown over some large trees making cross-country travel less enticing.
Willow Creek Dispersed Recreation (Stevensville Ranger District). Similar to Burnt Fork, a stable and
hardened one-vehicle parking spot was constructed along the road that parallels Willow Creek (NFR 364). At this
site, before the construction, some users drove vehicles to the stream and dumped garbage over the bank.
Walking access to the stream and flat campsite was maintained. In 2011 the parking place was used regularly
and site did not become a dump site. However, a user did move a boulder that created an alternate access and
at least one full-sized vehicle accessed the streamside. In 2012 and 2013, at this site, there was very little vehicle
travel along the Willow Creek banks, and garbage dumping was greatly reduced. The same vegetative plantings
were used here as described for Burnt Fork above. All the seeded and planted vegetation struggled in this drier
site. The intense camping use of this site also reduced the chance for vegetative recovery.
Railroad Creek Dispersed Site in Upper Skalkaho Creek (Darby Ranger District). To maintain the availability
of the popular dispersed campsites near Skalkaho Creek, while improving stream and riparian conditions, there
has been ongoing effort to manage expansion of dispersed camping along sensitive sites such as stream sides.
In 2011, a live spruce tree was cut by a user to allow their very large camp-trailer access to the upper end of the
Railroad Creek site. Users also installed a ramp so that they could access the creek from the dispersed site’s
steep bank. Although installing a ramp to allow people to walk to the creek had a very minor impact, it attests to
the amount of time that people stay in these areas, and the amount of impact they can inadvertently cause in
campsites: sanitation issues (as evidenced by toilet paper scattered in the surrounding bushes), compacted soils,
sparse vegetation, and accelerated erosion of the streambanks. Some of the 2010 improvements to the Railroad
Creek dispersed site were successful. Hardening one access route into the area tended to keep most users on
that route, and allowing the other rehabilitated routes to begin to recover. In 2013 the site appeared to remain in
a disturbed, but slowly recovering condition. One exception being the steep bank where the ramp was installed is
eroding more quickly and contributing excessive fine sediment to the stream. This site will be evaluated for a
bank stability project in 2014.
Dispersed Sites along Upper Skalkaho Creek (Darby Ranger District). The Forest’s intent is to maintain the
availability of the popular dispersed campsites along Skalkaho and Daly Creek while improving stream and
riparian conditions. Maintaining the streamside conditions favorable to native fish has turned into an ongoing
project because of the annual impacts of dispersed camping and illegal firewood collection that often occur in the
streamside areas. In 2010, two sites at Railroad Creek, and a six others along Skalkaho Creek were partially
rehabilitated to off-set recent expansion by users of the sites. An excavator placed boulders to delineate the
boundaries for vehicles. Gravel was placed in a few locations to harden and narrow the access to dispersed
sites. In 2013, the process was repeated. The need for repeat treatments is partly due to the changing path of
Skalkaho Creek. As the Creek meanders into or closer to the area being used by campers, there is a need to
adjust the area to make room for the streams movement. The second reason is that campers tend to expand use
in unpredictable directions, sometimes creating impacts on stream banks or high-water channels. There have
been a couple of noteworthy successes. Two user-built fords across Skalkaho Creek have recovered to a degree
that they are difficult to recognize as fords and have not been used as such. The fords did not access any points
of interest; they were simply used for entertainment.
Haley Chute Boat Launch River Bank Restoration Project (Darby Ranger District). The Haley Chute boat
launch was constructed on the north end of the Trapper Creek Job Corps Center in 2009. Before that time, it had
been a popular “unofficial” boat launch site, with users creating several ramps along the river bank on their own.
When the official boat launch site was constructed, a concrete block ramp and turnaround parking lot was built,
and the user-created ramps were obliterated and naturalized. The goal of the Haley Chute river bank restoration
project is to restore the natural shape, vegetation, and function of the river banks on the sites where the usercreated ramps were obliterated. Vegetative restoration started in 2009, and has been an ongoing activity since
then. In 2012 and 2013, activities consisted of periodically watering the ponderosa pine trees that were planted in
2010 and 2011. One pine tree died during the August/September 2012 drought, leaving four survivors that are
growing and appear to be successfully re-established on the site. The goal of this river bank restoration project
has been met. Trees and grass have been re-established on the disturbed areas, and there has been no attempt
by floaters to re-open the obliterated launch sites – the vegetative recovery that has occurred since 2009 has
erased all signs of previous use. This project will be periodically monitored in future years on an “as needed”
basis, but for now, the project is considered to be complete.
Carbaryl Spraying at Multiple Developed Recreation Sites on the Darby, Sula, and West Fork Ranger
Districts). In May 2011, the insecticide carbaryl was sprayed at several campgrounds and recreation sites on
the south half of the Forest to combat the ongoing mountain pine beetle epidemic. Sites that were sprayed
91

included the Lake Como recreation area (Darby district), the Indian Trees campground (Sula district), the Spring
Gulch campground (Sula district), the Rombo campground (West Fork district), and the Alta campground (West
Fork district). The streams and wetlands in and adjacent to those sites were buffered with 75-foot “no spray”
buffers to minimize carbaryl spray drift from being able to enter bodies of water capable of supporting aquatic
life. The effectiveness of this mitigation measure was monitored with spray drift cards at three of the sites (Lake
Como, Indian Trees campground, and Rombo campground). Prior to spraying, ten drift cards were deployed at
each site along water bodies within 0 to 75 feet from the trees that were marked for spraying. The purpose of
the drift cards was to determine if and how much spray drift could potentially land on streams and wetlands that
support aquatic life.
At the Lake Como Recreation Area, the drift cards detected a negligible amount of drift along an irrigation ditch
bordering the group site, and no drift into Rock Creek. The amount of drift detected on the ten cards ranged
from 0 droplets/cm2 to < 1 droplet/cm2. The average was 0 droplets/cm2, which was very low. At the Lake
Como group site, there was essentially no wind during the spraying, and the drift cards hardly detected any
droplets at all. Local topographic features such as ravines in combination with vegetative brush also functioned
as effective filters between the sprayed trees and the water bodies, but most importantly, the lack of wind
appeared to be the key factor in minimizing the extent of drift. Even the cards placed as close as 20 feet from
the sprayed trees detected very few droplets of chemical in the absence of wind.
At the Rombo campground, the drift cards were placed between the West Fork Bitterroot River and the sprayed
trees. The distance between the river and the sprayed trees ranged from 80 feet at its closest point to well over
200 feet. Most of the sprayed trees were located more than 100 feet from the river. Most of the cards either
detected no drift or a very negligible amount (i.e. couple of very small droplets). Two of the cards that were
located > 100 feet from the river and 75 feet from sprayed trees detected the most drift (the most wind occurred
while that area was sprayed), but both cards were located too far from the river to pose a risk of the chemical
landing on the water. The amount of drift detected on the ten cards ranged from 0 droplets/cm 2 to 80
droplets/cm2. The average was 18 droplets/cm2. The average size of the droplets was roughly the same
diameter as a grain of salt (i.e. < 0.5 mm). A small amount of drift landed on some of the ephemeral pockets of
standing water within the campground itself. It did not appear that any drift landed in the West Fork Bitterroot
River. The brush and small trees growing within 100 feet of the river effectively intercepted and stopped the
drift. The amount of wind that occurred during spraying at the Rombo campground was intermediate to that
which occurred at Lake Como and the Indian Trees campground. The average number of droplets detected on
the drift cards was also intermediate.
At the Indian Trees campground, the drift cards were placed along the edges of the four channels of the
unnamed tributary (called West Fork Camp unnamed tributary 0.1) that runs through the middle of the
campground, and along several of its adjoining wetlands. The distance between the stream channels and
wetlands and the sprayed trees ranged from 75 feet at its closest point to 100 feet at its furthest. Most of the
cards were placed 75 feet from the sprayed trees; a few were placed within 40-50 feet to see how much drift
occurred in those areas. The amount of drift detected on the ten cards ranged from 0 droplets/cm 2 to 130
droplets/cm2. The average was 27 droplets/cm2. The average size of the droplets was similar to that which
occurred at the Rombo campground. Of the three sites that were monitored, the Indian Trees campground
experienced the most wind during spraying. Not surprisingly, its drift cards also recorded the highest average
number of droplets per cm2. In general, the closer that spraying occurred, the higher the number of droplets on
the drift cards. However, wind speed and direction were the most important factors that dictated how much drift
occurred on the cards.
The key finding of the drift card monitoring was that with the use of 75-foot “no spray” buffers, a negligible amount
of carbaryl landed on water bodies that support aquatic life. Several factors minimized the extent of drift. The key
factors were the distance of the sprayed tree from the water body, the density of brush and/or topographic
features such as ravines between the sprayed tree and the water body, and the wind speed and direction. Of
those three factors, the wind speed and direction was the most important. When winds were in the 5-10 mph
range, more droplets were detected on the drift cards located 75 feet away from the sprayed tree than when
winds were < 5 mph. Our monitoring supported the literature recommendation that a 75-foot “no spray” buffer
should be adequate to protect threatened aquatic species from detrimental amounts of carbaryl spray.
In 2012 and 2013, Forest fisheries biologists monitored Carbaryl spray operations at the Trapper Creek Job
Corps Center, Spring Gulch campground, Slate Creek campground, Alta campground, and Rombo campground.
The 75-foot “no spray” buffers were satisfactorily applied around all water bodies at all of the spray locations.
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Figure 1 - Spraying a tree with carbaryl in the Lower Como campground. May, 2011

Figure 2 - Drift card placed along an irrigation ditch bordering the Lake Como Campground site. May,
2011
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Figure 3 - Amount of spray drift detected at Three Sites in the Indian Trees Campground. At 42 feet,
average number of droplets was 130/cm2. At 55 feet, it was 12 droplets/cm2. At 70 feet, it was 8
droplets/cm2. May, 2011

Martin Creek Campground Hazard Tree Felling (Sula Ranger District). In 2010 and 2013, the Sula fire crew
felled and bucked into firewood rounds a couple dozen beetle-killed lodgepole pine hazard trees from the Martin
Creek campground. The felling of the hazard trees was consistent with the Bull Trout Programmatic Biological
Assessment (BA) for Recreation Site Maintenance (U.S. Fish and Wildlife Service; March 2000). The
Programmatic BA is an agreement between the U.S. Fish and Wildlife Service and the Forest Service which
allows certain routine activities such as hazard tree removal to occur in developed and dispersed recreation
areas without having to complete Section 7 consultation. The Programmatic BA contains one mitigation
measure concerning hazard tree removal. The mitigation states “trees within one tree length of stream
channels, and particularly trees stabilizing stream banks, will be a priority for retention. Trimming of limbs will be
used rather than whole tree removal whenever possible. Felled hazard trees in RHCAs will be left on-site to
contribute to instream large woody debris, unless a fish biologist determines it to be detrimental to the stream
banks or riparian function”. Monitoring by Bitterroot NF fisheries biologists determined that the mitigation
measure was properly followed. None of the felled hazard trees were located within one tree length of nearby
Moose Creek. Most were located within the 300-foot RHCA surrounding Moose Creek, but none had potential
to contribute instream wood because they were all located too far from the stream channel. Trimming of limbs
was not an effective option because the hazard trees were dead with few limbs. Bucking the boles into
firewood-sized rounds after felling was allowed because none of the boles had potential to contribute instream
wood or meaningfully improve riparian function. Endangered Species Act (ESA) Section 7 consultation for the
Martin Creek campground hazard tree felling project was covered in the Bull Trout Programmatic BA for
Recreation Site Maintenance. The determination for bull trout was “may affect, not likely to adversely affect”,
and the determination for westslope cutthroat trout was “may impact individuals, but not likely to contribute to a
trend towards federal listing or loss of viability”. These ESA determinations were contingent on meeting the
hazard tree mitigation measure listed above, which was done. In reality, because of its benign location and the
manner in which the project was implemented, the Martin Creek hazard tree felling project had “no effect” on
either species or their habitat.
Spring Gulch Campground Flooding (Sula Ranger District). The Spring Gulch campground is located along
U.S. Highway 93 in the Sula canyon. Widespread flooding occurred in the campground in May, 2008 when peak
flows exceeded 8.0 on the Bitterroot River at the Darby gauge (flood stage is at 7.5 feet). A lesser amount of
flooding also occurring in May, 2009 when peak flows exceeded 8.0 on the Darby gauge. Since the 2009 flood
event, no significant flooding has occurred in the campground, even in June, 2011 when four peak flow events
exceeded flood stage (7.5) on the Darby gauge. Flood frequency and extent in the campground has diminished
since a large ponderosa pine tree that was spanning the river channel (dubbed “the Schoolmarm tree”) shifted its
position in the river in 2008. Apparently, the tree was causing most of the flooding in the campground. Spring
Gulch campground will be monitored for flooding impacts on an “as needed” basis in future years.
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Rombo Campground Hazard Tree Felling (West Fork Ranger District). On November 2010, the West Fork
fire crew felled more than 100 beetle-killed lodgepole and ponderosa pine trees in the Rombo campground. The
trees were limbed and the boles were left on site for the public to remove as firewood. Monitoring by Forest
fisheries biologists indicates that the felling was implemented consistent with the Bull Trout Programmatic
Biological Assessment (BA) for Recreation Site Maintenance (U.S. Fish and Wildlife Service; March 2000), and
the relevant mitigation measure in the Programmatic BA (trees within one tree length of stream channels, and
particularly trees stabilizing stream banks, will be a priority for retention. Trimming of limbs will be used rather
than whole tree removal whenever possible. Felled hazard trees in RHCAs will be left on-site to contribute to
instream large woody debris, unless a fish biologist determines it to be detrimental to the stream banks or
riparian function) was properly followed. Nearly all of Rombo campground is located within the 300-foot wide
RHCA surrounding the West Fork Bitterroot River. Most of the hazard trees were felled in a zone from 100 to
300 feet from the river; no trees were felled within one tree length of the river’s edge. Prior to felling, Forest
fisheries biologists’ field reviewed the site and determined that it was not necessary to leave the felled wood on
the ground for riparian function purposes. In fact, the felled boles were full of mountain pine beetle larvae, so
leaving them would have put the entire living stand at risk of beetle infection. Because of the beetle risk, the
public was allowed to remove the boles for firewood, which they successfully accomplished. The project did not
contribute sediment to streams, but it has contributed to a warmer and drier microclimate in the interior of the
campground due to the reduction in overstory shade. The effect of the hazard tree removal on the riparian
microclimate and nearby river temperatures was monitored in 2012 and the results are discussed in the Item 21
and 41 section of this report. The project determination for bull trout was “may affect, not likely to adversely
affect”, and the determination for westslope cutthroat trout was “may impact individuals, but not likely to
contribute to a trend towards federal listing or loss of viability”. Our monitoring indicates that the ESA
determinations were valid for this project.
Slate Creek Campground Hazard Tree Felling (West Fork Ranger District). In spring 2013, the Bitterroot
Hot Shot crew felled about 70-80 beetle-killed trees in the Slate Creek campground. Monitoring by Forest
fisheries biologists indicates that the felling was implemented consistent with the Bull Trout Programmatic
Biological Assessment (BA) for Recreation Site Maintenance (U.S. Fish and Wildlife Service; March 2000), and
the relevant mitigation measure in the Programmatic BA (trees within one tree length of stream channels, and
particularly trees stabilizing stream banks, will be a priority for retention. Trimming of limbs will be used rather
than whole tree removal whenever possible. Felled hazard trees in RHCAs will be left on-site to contribute to
instream large woody debris, unless a fish biologist determines it to be detrimental to the stream banks or
riparian function) was properly followed. The entire Slate Creek campground is located within the 300-foot wide
RHCA surrounding Slate Creek. The project area was field reviewed by Forest fisheries biologists prior to
commencing the felling. The hazard trees that were capable of landing within the bankfull channel of Slate
Creek and its adjacent wetlands were marked for directional felling and retention on site. Those too far from the
stream channel or wetlands were allowed to be felled and bucked into firewood for campers to use. Follow-up
monitoring after the felling was completed counted nine trees that landed in the bankfull channel of Slate Creek
along the lower campground loop, 29 that landed in the bankfull channel along the upper campground loop, and
six trees that landed in the adjacent wetlands bordering Slate Creek. The trees that landed in the stream
channel along the lower campground loop were mostly bridge logs with a few branches in the water. The trees
that landed in the stream channel along the upper campground loop have added to previously felled and fallen
trees to form complex debris jams and associated wetlands. The felling did not produce sediment, and it has
substantially increased habitat complexity and hiding cover for bull trout and westslope cutthroat trout adjacent
to the Slate Creek campground. No associated flooding of the campground occurred during 2013 peak flows.
The project determination for bull trout was “may affect, not likely to adversely affect”, and the determination for
westslope cutthroat trout was “may impact individuals, but not likely to contribute to a trend towards federal
listing or loss of viability”. Our monitoring indicates that the ESA determinations were valid for this project.
Fales Flat Campground Jack-Leg Fence Project (West Fork Ranger District). The Fales Flat campground is
located along the Nez Perce Fork at the base of Road 468 as it begins its climb to Nez Perce Pass. In 2010, the
south zone fisheries crew constructed an 800-foot long jack-leg fence in the Fales Flat campground. The purpose
of the fence was to prevent full-size vehicles and ATVs from being able to drive cross-country across the
campground meadows and into the riparian vegetation surrounding the Nez Perce Fork. The fence was extended
along the Nez Perce Fork riparian area in 2011 and 2012 in response to our monitoring of vehicle use patterns.
So far, the fence has been fairly effective in reducing and minimizing vehicle encroachment into the riparian area,
but it has required regular monitoring and adaptive management extensions because the campground is heavily
used on summer weekends by large groups, and some people don’t keep their vehicles on the roads. Monitoring
and maintenance of the jack-leg fence will continue in 2014 and additional extensions of the fence may be
constructed if conditions dictate.
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Tough Creek OHV Ford Restoration Project (West Fork Ranger District). Tough Creek is a small westslope
cutthroat tributary to the Nez Perce Fork. It enters the Nez Perce Fork about four miles east of the Fales Flat
campground. In summer 2009, the Bitterroot NF south zone fisheries crew restored a user-created OHV ford on
Tough Creek, and blocked off a 0.3 mile long user-created OHV road in the RHCA along Tough Creek and the
Nez Perce Fork. The ford received a shallow rip (with hand tools), then was planted with grass and shrub
seedlings, fertilized, and straw mulched. The user-created OHV road was covered with slash. The goals of this
project were to eliminate a sediment source to westslope cutthroat trout spawning and rearing habitat in Tough
Creek (the ford) and block off the user-created road in the Nez Perce RHCA. Bitterroot NF fisheries biologists
monitored this project in 2012 and 2013. The goals of the project are being met. Vegetation is effectively
returning to the rehabilitated ford and blocked off road bed, and no vehicles have been driving on the blocked off
road. This project will be periodically monitored in future years on an “as needed” basis.
Deep Creek Dispersed Campsite Rehabilitation Project (West Fork Ranger District). In June 2010, the
Bitterroot NF road crew decommissioned an eroding spur road leading into an old borrow pit that was being used
for dispersed camping along Deep Creek. The eroding spur road was ripped, water-barred, seeded with grass,
straw mulched, and blocked off with boulders. The goal of the project was to eliminate an erosion and sediment
source to Deep Creek. The road decommissioning was conducted in a manner consistent with the Idaho
Programmatic BA for Road Management Activities. Effectiveness monitoring of the site was conducted in 2011,
2012, and 2013. The project has met objectives. Vehicles are not able to use the blocked off road spur and the
bare eroding areas are revegetating and not producing significant amounts of sediment. This project will be
periodically monitored in future years on an “as needed” basis.
Magruder Corridor Dispersed Campsite Monitoring (West Fork Ranger District). In the summers of 2001
and 2011, the Bitterroot NF south zone fisheries crew inventoried and photographed all of the dispersed
campsites located in the riparian corridors along Forest Roads 468 and 6223 in the Selway River drainage.
Roads 468 and 6223 are part of the Magruder Corridor road system, and they closely parallel the Selway River
and Deep Creek. Most of the dispersed campsites accessed by the roads are located in the riparian areas along
the Selway River and Deep Creek. They generally receive light-to-moderate use during the summer months, and
heavier use the autumn rifle hunting season. The typical user arrives in either a trailer towed by a pick-up truck or
a vehicle with tent camping. The purpose of the 2001 survey was to document the baseline condition at the
dispersed campsites and identify any areas that are degrading riparian management objectives (e.g. pool habitat,
large wood recruitment, stream shading & water temperatures, stream bank stability, and sediment sources). The
purpose of the 2011 survey was to document any changes that have occurred at the campsites over the past
decade and make management recommendations where needed to improve riparian conditions.
In 2001 and 2011, the following information was collected at each of the dispersed campsites:
1.
2.
3.
4.
5.
6.
7.
8.

Road number and milepost
GPS latitude & longitude
Distance of the site from the nearest stream or river
Distance of the site from the nearest road
Length and width of the site
Number of identifiable campsites
Comments
Photographs

Road 468 along Deep Creek
In 2001, there were 16 dispersed campsites located along Forest Road 468 in the Deep Creek drainage (Table
1). Nearly all of those sites were located in riparian areas. In 2011, the number of dispersed campsites in the
Deep Creek drainage had declined to 12 (Table 1). The lower number of sites in 2011 was a result of past fish
habitat improvement projects that obliterated three of the dispersed campsites in 2004, 2007, and 2010. One
dispersed campsite along Deep Creek was reclaimed by nature due to lack of use.
Forest Roads 468 and 6223 along the Selway River
The number of dispersed campsites along the Selway River corridor (n= 12) remained the same in 2001 and 2011
(Table 1). Six of the dispersed campsites showed no significant changes between 2001 and 2011, three sites
had more bare ground, worn vegetation, and/or bank impacts, one site was abandoned and reclaimed by nature,
one site showed less use and improved riparian conditions, and one site (a lightly-used single vehicle pull-out)
was newly created in 2011.
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Table 1 – Number of dispersed campsites observed along the Magruder Corridor in 2001 and 2011
Stream

Road #

2001

2011

Selway River
Deep Creek

468 and 6223
468

12
16

12
12

At the majority of the dispersed campsites, overall riparian conditions stayed about the same or showed an
improving trend between 2001 and 2011. Of the 28 dispersed campsites that were documented in the 2001
survey, 15 (53%) showed negligible changes between 2001 and 2011, five (18%) showed improved riparian
conditions, five (18%) were obliterated by management or had disappeared due to lack of use, and three (11%)
showed more worn areas, bare ground, and/or stream bank impacts. Most of the sites that showed improved
riparian conditions were located along Deep Creek, where reduced hunter activity in recent years has allowed
some recovery of past riparian damage to occur. Changes in use patterns at the dispersed sites along the
Selway River are not as evident because those areas are not as heavily used by hunters.
A key finding of the 2001 and 2011 surveys is that the dispersed campsites are not causing widespread or
significant damage to the riparian management objectives (e.g. pool habitat, large wood recruitment, stream
shading & water temperatures, stream bank stability, and sediment sources). The majority of the campsites are
located in riparian areas and because of their close proximity to streams, some reduction in riparian vegetation
and shade cover on nearby streams has occurred. About half of the campsites are not reducing stream shading.
Where shade losses have occurred, the increase in solar radiation striking the surface of streams is small and
insignificant when compared to the natural solar exposure of Deep Creek and the Selway River. None of the
shade losses are widespread enough to cause measurable increases in stream temperatures. The encroached
locations of the dispersed campsites themselves are the cause of the shade losses, not the camping that
currently occurs in the sites. However, the continued use of the campsites prevents the recovery of the riparian
vegetation, and at many of the sites, riparian vegetation and shade cover will not recover under current levels of
use.
Another key finding of the 2001 and 2011 surveys is that the dispersed campsites do not appear to be expanding
their perimeters into the surrounding intact vegetation. That trend may or may not continue in the future. In 2001,
beetle-killed trees were rare and had no distinguishable impact on riparian conditions. In 2011, however, beetle
mortality was widespread and many of the dispersed campsites now have beetle-killed trees surrounding their
perimeters. A few of the beetle-killed trees have been felled and removed for firewood in recent years, which has
the potential to reduce the recruitment of large wood to streams. The mountain pine beetle situation is dynamic
and needs to be monitored in the future because there is potential for site expansion when beetle-killed trees are
felled and removed. The cutting of green trees is currently not a problem in the dispersed campsites.
The dispersed campsites are currently contributing low amounts of sediment to streams. Low levels of sediment
input periodically occur at point source locations such as stock watering areas, user-created trails that access
stream banks, and 2-track access roads. Bank trampling by stock is the main source of sediment at the sites, and
considerably less bank damage was observed in 2011 than in 2001. There is no single area where widespread
and significant sediment inputs are occurring. The Forest Service system roads that closely parallel Deep Creek
and the Selway River contribute magnitudes higher sediment inputs to streams than the dispersed campsites.
The 2011 survey identified about a dozen dispersed campsites where some level of management action is
recommended to improve riparian conditions and prevent the expansion of bare ground and damage to stream
and banks. The sites where management action is recommended are:
Sites along Deep Creek (milepost 0.0 is Nez Perce Pass)
• milepost 6.7 – install and maintain “no firewood cutting” signs
• milepost 7.0 – install and maintain “no firewood cutting” signs
• milepost 7.7 – install and maintain “no firewood cutting” signs
• milepost 9.1 – install and maintain “no firewood cutting” signs
• milepost 12.6 – remove the old hitch rails, site appears to be abandoned and is being reclaimed by
nature.
Sites along the Selway River (milepost 0.0 is Magruder Guard Station)
• milepost 3.9 – Magruder Crossing area, obliterate and restore vegetation to the site along the river at the
downstream end of the loop road, block with boulders
• milepost 5.5 – build a sediment trap to prevent eroding material from leaving the borrow pit and flowing
down onto the surface of Road 6223
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•
•
•
•
•

milepost 7.6 – obliterate and restore vegetation to the site, block with boulders
milepost 11.5 – place boulders around the access road and site to define where vehicles can drive and
park
milepost 11.7 – obliterate and restore vegetation to the site, block with boulders
milepost 12.7 – obliterate and restore vegetation to the site, block with boulders
milepost 14.9 – decompact parking area, seed, fertilize, and scatter boulders

A monitoring report titled “Deep Creek and Selway River Dispersed Campsite Inventory” has been written for the
Magruder Corridor dispersed campsite inventory, and is available in electronic or hard copy format upon request
from the Bitterroot National Forest Supervisor’s Office. The report describes the results of the 2001 and 2011
inventories, and includes comparison photos from 2001 and 2011 and a summary spreadsheet of the variables
that were measured at each campsite.
In 2013, a riparian restoration project called the “Selway Dispersed Campsite Restoration Project” was
implemented based on the findings of the 2001 and 2011 inventories. That project is described below.
Selway Dispersed Campsite Restoration Project (West Fork Ranger District). In June 2013, the Bitterroot
NF road crew and south zone fisheries crew conducted a riparian restoration project at seven dispersed
campsites along the Selway River between Magruder Crossing and Paradise. The goal of the project is to restore
riparian vegetation to eroding areas near the river that have lost their vegetation due to vehicle compaction, and
to define where vehicles can drive and park in the future. The seven campsites are spread out along a 12-mile
section of the Magruder-Paradise road between Magruder Crossing and Paradise. Three of the campsites
(located in T 28 N, R 14 E, Sec 29, NW ¼, Sec 18, NW ¼ and T 29 N, R 14 E, Sec 16, SW ¼) were decompacted
with a backhoe and closed to vehicle use, then seeded with grass, fertilized, and covered with weed-free straw
mulch and woody slash. Boulders were placed around the perimeters of three other sites (located in T 29 N, R 14
E, Sec 32, NW ¼, Sec 29, SW ¼, and Sec 29 NW ¼) to define where vehicles can drive and park. A drivable
water bar was constructed at the entrance of the remaining site (T 28 N, R 14 E, Sec 19, SE ¼) to prevent
sediment movement during storms. Shrub seedlings will be planted at the sites in spring, 2014. Photo points
were established at each of the sites to monitor vegetative changes over time. This project was funded by the
CFLR initiative.
West Fork Dispersed Campsite Restoration Project (West Fork Ranger District). In 2012, the Bitterroot
National Forest was awarded $3,500 from the Montana Fish, Wildlife, and Parks Sikes program to conduct a
riparian restoration project in a dispersed camping area along the upper West Fork Bitterroot River near the end
of the pavement on the West Fork Highway. The location of the project area is T 3 S, R 22 W, Section 21, NW ¼
of NE ¼ and Section 16 SW ¼ of SE ¼ (Alta Quadrangle). In 2013, the Bitterroot NF road crew and south zone
fisheries crew conducted the following activities:
•
•
•

Graveled an erosive 0.7 mile-long user-created road through the riparian area;
installed boulders around three dispersed campsites to define where campers can park and drive
vehicles; and
felled about 100 beetle-killed lodgepole pine trees into the portion of the West Fork Bitterroot River that
borders the dispersed camping area to enhance bull trout and westslope cutthroat trout hiding cover

The goals of this project are to reduce erosion, soil compaction, and sediment sources in the riparian area near
the West Fork Bitterroot River, stop the expansion of user-created OHV “roads” in the riparian area, and increase
hiding cover for bull trout and westslope cutthroat trout in the West Fork Bitterroot River. Preliminary monitoring
results from the 2013 field season indicate that these goals are on their way to being met. The graveled usercreated road no longer contains surface erosion or produces sediment. The gravel surface sheds water during
rain storms without rutting or puddling.
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Figure 4 - Typical conditions on the user-created road during wet periods, before graveling. June, 2011

Figure 5 - Same section of road after graveling. June, 2013

So far, the boulders that were placed around three dispersed campsites have been successful in defining vehicle
use and stopping the creation and spread of off-road, user-created “roads” in the riparian area. The felling of
about 100 beetle-killed lodgepole pine trees into the nearby West Fork Bitterroot River has created numerous
woody debris jams and increased hiding cover and habitat complexity for bull trout and westslope cutthroat trout.
Our key findings from monitoring developed and dispersed recreation sites are:
•

Most of the developed campgrounds and dispersed camping areas on the Forest are located in the RHCAs
along fish-bearing streams. This makes them sensitive areas for most management activities. Particular
activities of concern are the spraying of herbicides such as carbaryl and hazard tree removal. High levels of
mountain pine beetle activity and mortality is currently occurring in many of the RHCAs in and adjacent to the
developed campgrounds and dispersed camping areas. Mountain pine beetle mortality is particularly heavy
along the riparian corridors surrounding the East and West Fork Bitterroot Rivers.

•

One of the most common management activities in campgrounds with the potential to impact the fishery is
hazard tree removal. This has become much more of an issue in recent years because of beetle mortality.
Hazard trees that are close enough to the stream to provide shade and potentially land in the water (typically
those within one tree length of the edge of water) are left standing if possible. If too risky to leave standing,
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hazard trees are directionally felled towards the stream and left on site. Hazard trees that are located more
than one tree length from streams are being evaluated by a fisheries biologist on a case-by-case basis.
Depending on site conditions, the trees are sometimes felled and left on site, cut into firewood, or removed.
•

75-foot “no spray” buffers appear to be adequate to protect aquatic life from carbaryl spray drift, as long as
spraying occurs at times when wind speeds do not exceed 5 mph.

•

The riparian overstory along Forest Road 75 and Skalkaho Creek is being affected by pine beetle mortality
and firewood cutting. Firewood cutters had frequently cut both dying and dead pine and green trees from the
150-foot near-stream corridor that is closed to firewood collection. A few dispersed sites became slightly
larger in the last year. The existing dispersed campsites are widespread so their effects to the riparian
management objectives are difficult to quantify, but they have a cumulative effect on the riparian corridor and
aquatic habitat in conjunction with effects of system roads and firewood cutting.

•

Many campground visitors fish; therefore, the location of the campgrounds in riparian areas increases fishing
pressure on a local scale and probably results in some intentional and incidental mortality of westslope
cutthroat trout, bull trout, and juvenile steelhead (in Idaho). The most vulnerable fish are the larger adults. It
is not unusual to observe fewer adult westslope cutthroat trout in the segments of streams that are located
close to campgrounds.

•

User-created roads in riparian areas should be obliterated soon after their detection. If left alone, the road
networks tend to expand and become much more difficult to eliminate, both environmentally and socially.
Activities detrimental to fish habitat and water quality often occur where user-created roads are present in
riparian areas. These activities include illegal cutting of trees within 150 feet of streams, and increased
sediment inputs from poorly located and erosive user-created roads and fords.

•

Shooting firearms kills many large, ecologically important trees in the riparian areas. The trees are sometime
used as a backstop for targets, or are used as the target. This is especially apparent in or near the dispersed
recreation sites on the Darby and Stevensville Districts, probably because there are more people in the
vicinity of these Districts. An area where this issue is readily observable is the dispersed recreation area near
the junction of Hwy 30 and NFSR #75.

•

Forest management activities in developed and dispersed recreation sites on the Forest have generally been
consistent with our programmatic agreements with the regulatory agencies (U.S. Fish and Wildlife Service
and NOAA Fisheries).

Outfitter and Guides
Storm Creek Outfitters Base Camp (West Fork Ranger District). During the 2010-2013 field seasons, Forest
fisheries biologists periodically monitored the Storm Creek outfitters base camp that is located in the RHCA along
Deep Creek. The purpose of the monitoring was to ensure that the mitigation measures specified in a 2007
Section 7 Endangered Species Act consultation were properly applied. The key mitigation required the outfitter to
fence off a small portion of Deep Creek where stock is allowed to walk into the stream to drink water. The fencing
was properly implemented during our monitoring visits. A smaller portion of Deep Creek was fenced off in 201013 as compared to 2007-08, and there was less trampling of Deep Creek’s stream banks and channel as a result.
No redds or spawning fish were seen in the vicinity of the stock watering area in any years. The 2010 monitoring
fulfilled a three-year monitoring commitment (2008-10) that was agreed upon in the 2007 consultation with the
National Marine Fisheries Service and the U.S. Fish and Wildlife Service. Annual monitoring of the Storm Creek
Outfitters base camp is not scheduled for 2014 and beyond; however, the stock watering area in Deep Creek will
be periodically monitored by Forest fisheries biologists on an “as needed” basis or when opportunities arise.
Paradise Pack Station Outfitters Base Camp and Coopers Flat Spike Camp (West Fork Ranger District).
Paradise Pack Station Outfitters is a hunting-based outfitting business that has their base camp at the Whitecap
Creek trailhead and operates throughout the Whitecap Creek drainage. Endangered Species Act (ESA) section 7
consultation (informal) was completed for Paradise Pack Station Outfitters in 2011. Forest fisheries biologists
monitored the base camp and the Coopers Flat spike camp in August, 2012. The purpose of the monitoring was
to ensure that the mitigation measures in the consultation were being properly implemented, and riparian
resources were being adequately protected. The camps were satisfactorily following the mitigation measures and
campsite management plans to minimize effects on riparian resources. Monitoring did not find riparian resource
problems. Pack stock was fording Whitecap Creek to get to the Coopers Flat area because of the failing trail
bridge over Whitecap Creek. The ford was located in a good, well-armored location just downstream of the
bridge, and its use was not causing excessive erosion, sedimentation, or bank damage. Regular monitoring of
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Paradise Pack Station Outfitters camps is not scheduled for 2014 and beyond; however, the mitigation measures
may be periodically monitored by Forest fisheries biologists on an “as needed” basis or when opportunities arise.
Angling by Selway River Float Outfitters (West Fork Ranger District). In 2010, the Idaho Department and
Fish and Game (IDFG) and the Bitterroot National Forest completed a 5-year survey (2006-10) that collected data
on fishing use, effort, catch, and harvest by floaters on the Selway River and its tributaries. The survey started in
2006 and ended in 2010. During those years, the trip leader on each launch was given a data sheet developed
by IDFG and asked to fill it out during the float. Information collected on the data sheet included water bodies
fished, number of anglers and hours fished, and species and numbers of fish caught and harvested.
In a 2000 Endangered Species Act consultation (the Upper Selway Watershed Biological Assessment), the
Bitterroot National Forest concluded that the floating program, including angling by floaters, is “not likely to
adversely affect” (NLAA) threatened bull trout and steelhead. However, these determinations were made with
essentially no supporting data. Therefore, for the Bitterroot National Forest, the purpose of the float angler survey
was to collect data needed to verify if the “not likely to adversely affect” ESA determinations made for bull trout
and steelhead were correct and appropriate. For IDFG, the purpose of the float angler survey was to gather basic
information on float angler use, catch, and harvest.
In all five years of the survey, commercial trips returned their data sheets at a higher rate than private trips and
were more likely to fish than private trips. Both private and commercial trips fished more in low water years
(2006, 2007, and 2010) than high water years (2008, 2009). The Selway River was easily the most fished water
body for both commercial and private trips. The tributaries to the Selway River were infrequently fished. When
tributary fishing occurred, it was usually on a commercial trip, and almost always occurred in the lower reaches of
Moose Creek (90% of the tributary angler hours) or Bear Creek (10% of the tributary angler hours). Almost no
fishing was reported in tributaries other than Moose or Bear creeks.
The vast majority of trout caught over the five years of the survey were from the Selway River, and commercial
trips accounted for most of the catch. The average number of trout caught in the Selway River per float season
during 2006-10 was 1,112 (range 479-1934). The average number of trout caught in the tributaries per float
season during 2006-10 was 100 (range 0-205). No fish were reportedly harvested in any water body in any
years. Each year, one or two trips that fished intensively accounted for a high percentage of the trout caught.
Catch per unit effort varied over the years with catch rates generally ranging between 1.5 and 4 fish caught per
hour regardless of water body fished.
In 2009, the reported catch consisted of 784 (75%) westslope cutthroat trout, 199 (19%) rainbow/steelhead trout,
21 (2%) mountain whitefish, 18 (2%) bull trout, 12 (1%) brook trout, 8 (1%) westslope X rainbow hybrids, one
brown trout, and one greenback trout. The brook trout, brown trout, and greenback trout are believed to be
misidentified westslope cutthroat, rainbow/steelhead, or bull trout. In 2010, species information was sketchy due
to the lack of returned data sheets. Commercial trips estimated that 1,025 westslope cutthroat trout or
rainbow/steelhead were caught by their angling clients with the majority of those being westslope cutthroat trout.
Private trips reported catching 109 westslope cutthroat trout and seven rainbow/steelhead.
Float anglers reported catching 18 bull trout in 2009 and no bull trout in 2010. All of the bull trout were reportedly
caught in the Selway River. In 2006-10, float anglers caught an estimated 800-1,000 rainbow/steelhead, mostly
from the Selway River.
The survey did not collect information on fish sizes or potential hooking mortality, but reasonable estimates of
those variables can be made by using IDFG hook-and-line survey data as a surrogate. Between 1975-2008, the
average length of westslope cutthroat trout, rainbow/steelhead, and bull trout caught from the Selway River on
IDFG float trips was 250 millimeters (9.8 inches), 200 mm (7.9 inches), and 320 mm (12.6 inches), respectively.
In 2010, IDFG biologists caught and released 343 trout and conservatively estimated a hooking mortality rate of
1.1%. The key finding of the float angler survey was that it validated the “not likely to adversely affect”
Endangered Species Act determinations made for the float program on threatened bull trout and steelhead in the
2000 Upper Selway Watershed Biological Assessment.
The results of the 2006-10 float angler survey are compared in Figures 6-10.
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Figure 6 - Percent of Trips Returning Their Data Sheets
Figure 6 displays the percent of trips (commercial or private) that returned their data sheets over the past five
years (2006-10). Commercial trips were better at returning their data sheets than private trips, but other factors
also influenced the numbers. For example, in 2010 the Bitterroot National Forest made turning in the data sheets
part of the annual reporting requirement for the commercial float outfitters, which ensured a 100% return for that
year. It is unknown why the return of private data sheets was so low in 2010 (3 of 49). Some data sheets may
have been lost at the Fenn Ranger Station after they were turned in.
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Figure 7 - Percent of Trips That Reported Fishing
Figure 7 displays the percent of trips (commercial or private) that reported fishing. Trips that did not return their
data sheets are assumed to have not fished, which may or may not be true. A higher percentage of commercial
trips fished than private trips in all years, and the general trend of use between the two types of trips had a similar
pattern. Both private and commercial trips were more likely to fish in lower water years (2006, 2007, and 2010)
than higher water years (2008 and 2009).
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Figure 8 - Angler Hours

Figure 8 displays the total number of hours fished per season by type of trip (commercial or private) and water
body (Selway River or tributaries). This graph pertains to the entire trip and all of the people on the trip who
reported fishing on their data sheet. Angler hours varied considerably over the past five years, but in general, the
Selway River was fished a lot more than the tributaries by both commercial and private trips. When tributary
fishing occurred, it was usually on a commercial trip, and almost always in the lower reaches of Moose or Bear
Creeks. About 90% of the tributary fishing effort occurred in the lower reaches of Moose Creek, with the other
10% occurring in the lower reaches of Bear Creek. In all years, almost no fishing was reported in tributaries other
than Moose or Bear creeks. Fishing by commercial trips in the tributaries also declined over the five year period
of the survey.
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Figure 9 - Number of Trout Caught
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Figure 9 displays the total number of trout (all species combined) caught per season by type of trip (commercial or
private) and water body (Selway River or tributaries). The vast majority of trout caught were from the Selway
River, and commercial trips usually accounted for most of the catch. An exception occurred in 2009 when a large
number of trout were caught by private trips in the Selway River.
The average number of trout caught in the Selway River per float season during 2006-10 was 1,112 (range 4791934). The average number of trout caught in the tributaries per float season during 2006-10 was 100 (range 0205). No fish were reportedly harvested in any water body in any years. Each year, one or two trips that fished
intensively typically accounted for a high percentage of the trout caught.
The data sheet that was used in 2006-08 did not ask anglers to identify trout species, so there is no reliable
information on species caught in those years. In 2009, IDFG modified the data sheet to indicate species caught.
Figure 10 displays what anglers reported catching in 2009.
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Figure 10 - Fish Species Reportedly Caught in 2009

Figure 10 displays the fish species that were reported as caught on the returned data sheets. Westslope
cutthroat trout (784) were by far the most numerous fish species reportedly caught, followed by rainbow/steelhead
trout (199), mountain whitefish (21), bull trout (18), brook trout (12), westslope X rainbow hybrids (8), brown trout
(1), and greenback trout (1). There are no non-native trout species that are known to occupy the areas fished, so
the brook, brown, and greenback trout are suspected to be misidentified native fish. There are no records of
those species occurring in the Selway River. The brook trout were reportedly caught throughout the Selway River
from Paradise to the take-out point above Selway Falls. The brown trout was reportedly caught in the Selway
River between Paradise and Bear Creek. The greenback trout was reportedly caught in the Selway River near
Moose Creek.
In 2010, species information was sketchy due to the lack of returned data sheets. Commercial trips estimated
that 1,025 trout were caught by their angling clients, but they generally did not distinguish between westslope
cutthroat trout or rainbow/steelhead. The three private returns reported catching 109 westslope cutthroat trout
and 7 rainbow/steelhead. No bull trout were reportedly caught by float anglers in 2010.
The survey did not collect information on fish sizes; however, the sizes of fish caught by float anglers is assumed
to be similar to the sizes recorded by IDFG biologists during their annual summer float trips. Between 1975-2008,
the average length of westslope cutthroat trout caught from the Selway River was about 250 millimeters (9.8
inches). Sizes of westslope cutthroat trout have gradually trended upward over the past decade. In 2008, about
70% of the westslope cutthroat trout caught from the Selway River were less than 12 inches in length, and about
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30% were greater than 12 inches in length. Rainbow/steelhead have averaged about 200 mm (7.9 inches) in
length, and bull trout have averaged about 320 mm (12.6 inches) in length.
The survey did not collect information concerning hooking mortality, but IDFG data can be used as a reasonable
surrogate. Hooking mortality is thought to be low (< 10%) in the Selway River and its tributaries because of the
type of gear most commonly used (i.e. artificial flies and lures) and the barbless hook restrictions on the river. In
2010, IDFG biologists caught and released 353 fish during their summer float trip. Four of the fish were bleeding
when released. Assuming that all of the fish that were bleeding when released would die, a conservative hooking
mortality rate was estimated to be 1.1%. Float anglers use similar gear and catch-and-release fish with similar
methods as the IDFG biologists; therefore, the available information suggests that hooking mortality is not a
significant cause of death in Selway fish populations.
The key findings of the Selway Float Angler Survey are:
•

Survey results indicate that low numbers of bull trout are being caught by float anglers. Only 18 bull trout
were reportedly caught and released in 2009 and 2010, all from the Selway River. The survey provided no
evidence that float anglers were harming or harassing adult bull trout or affecting spawning habitat.

•

Float anglers caught and released an estimated 800-1,000 rainbow/steelhead during 2006-10, mostly from
the Selway River. No harvest of steelhead was reported by float anglers in any year. Assuming that hooking
mortality is similar to the 1.1% rate estimated by IDFG biologists, the number of juvenile steelhead which die
as a result of being caught and released by float anglers is likely to be too small and dispersed to alter
population densities or structure. The survey provided no evidence that float anglers were harming or
harassing adult steelhead or affecting redds and spawning habitat.

•

Prior to the survey, the impact of float angling on threatened species such as bull trout and steelhead was
generally unknown. In a 2000 Endangered Species Act consultation (the Upper Selway Watershed Biological
Assessment), the Bitterroot National Forest made a determination that the floating program, including angling
by floaters, was “may affect, not likely to adversely affect” threatened bull trout and steelhead. The results of
the float angler survey support the “may affect, not likely to adversely affect” Endangered Species Act
determinations.

Fire Management
Fisheries monitoring of fire and its effect on riparian resources includes both prescribed fire and wildfire
suppression activities. In 2010-2013, Forest fisheries biologists monitored the following prescribed fires:
•

Hayes Creek Units X1 and D4, Darby Ranger District (burned April, 2010)

•

Spring Mink unit 29; Sula Ranger District (burned in May, 2010)

•

Hughes Malloy unit 1B; West Fork Ranger District (burned in May, 2010)

•

Hughes Malloy unit 7; West Fork Ranger District (burned in April, 2010)

•

School Point unit alpha; West Fork Ranger District (burned in May, 2011)

•

School Point unit delta, burn blocks 3, 4, 5, and 7; West Fork Ranger District (burned in April and May,
2012)

The purpose of our monitoring of prescribed fires is to: (1) document the post-burn condition of the RHCAs; (2)
look for indications of increased sediment delivery to streams; (3) assess the accuracy of the predictions made
in project NEPA documents and biological assessments; and (4) monitor the compliance and effectiveness of
mitigation measures in project NEPA documents and the U.S. Fish and Wildlife Service’s Programmatic
Biological Assessment for Prescribed Burning (U.S. Fish and Wildlife Service, 2001). The results of our
monitoring visits are typically documented in unit logs which are available upon request. The monitoring results
for the prescribed fires listed above are summarized below.
Hayes Creek Units X1 and D4, (Darby Ranger District). These units were burned after timber harvest. They
were bounded by tributaries of Hayes Creek. Although fire would have been allowed to creep (back into) the
RHCA (Hayes Creek fisheries specialist’s report 2003), conditions of the fuels in small canyons of the small
tributaries generally were too moist to carry fire. The conditions during the spring burn (April 19 and 20, 2010)
allowed a few very small areas along the outer boundaries of the RHCA to incur spotty and discontinuous
burning. There was no potential for effects of burning to reach the streams. Potential changes that were
evaluated included: changes in the amount of fine sediment, changes in temperature (shade), and changes to
105

the amount of current or future large wood in or along streams that forms habitat complexity.
Spring Mink Prescribed Burn, Unit 29 (Sula Ranger District). Unit 29 is located in a small, unnamed, face
tributary watershed on the south side of the East Fork Bitterroot River between Tolan and Mink creeks. The unit
is 140 acres in area. It was salvage harvested by helicopter in January 2007 (Middle East Fork FEIS, Spring
Mink salvage sale), and ignited by hand crews on May 15-16, 2010. Fisheries biologist review of the burned
area occurred on May 21, 2010.
Unit 29 contained two RHCAs: (1) a 100-foot RHCA surrounding an intermittent stream that runs down the
middle of the unit, and (2) a 100-foot RHCA surrounding an isolated, small (< 1 acre) wetland at the head end of
the intermittent stream. Monitoring indicates that the mitigation measures that govern ignition within these
RHCAs were properly followed. Ignition occurred by hand crews; helicopters were not used. Hand crews
ignited within the RHCA surrounding the intermittent stream (not within the wetland RHCA), and fire was allowed
to back through both of the RHCAs. Fire severity within the RHCAs was low, and there was minimal tree
scorching. The amount of the forest floor that burned within the RHCAs was strongly related to whether the
area burned in the 2000 fires. The upper half of unit 29 was burned at moderate severity in 2000; the lower half
was generally unburned. Within the portion of the unit that was burned in 2000, the fire crept down through the
RHCAs but typically stopped when it met the ribbon of saturated soil in the bottom of the draw. In the portion of
the unit that did not burn in 2000, the RHCA did not burn with the exception of a small patch that burned at low
severity right above the Forest boundary. Overall, the burned area was spotty and discontinuous within the unit.
The needles and fines under the trees burned, but the larger openings between the trees generally did not burn.
Fire severity was low, and the duff layer was not consumed. There were three rain events in the week following
the burn, but precipitation intensity was light and there was no evidence of soil erosion and sediment movement.
One hand line was constructed in the intermittent stream RHCA, and it was properly recontoured after use. The
mitigation measures concerning manual thinning and slash piling were met. Manual thinning and slash pile
burning did not occur within 25 feet of streams or wetlands.
The following effects predictions were made in the Middle East Fork FEIS and Fisheries Biological Assessment
& Evaluation:
•

Prescribed fire would retain most of the organic duff layer and larger woody debris on the forest floor,
and are unlikely to produce hydrophobic soils or create large areas (e.g. >20%) of bare soil across the
landscape. Maintaining a duff layer would preserve the infiltration of precipitation, thus limiting the
likelihood of overland flow and sediment delivery to fish habitat – Monitoring supported these
predictions. The duff layer was not consumed by the fire. It functioned properly during the rain events
that followed the burn, and there were no indications of soil erosion, overland flow, or sediment
movement, even on the steep sections of hand line.

•

The burn would generate insignificant sediment increases to fish habitat and maintain other stream
processes such as woody debris recruitment, pool formation, shade, and water temperature –
Monitoring supported these predictions. There was no sign of sediment moving through RHCAs or
entering streams. The fire will produce some scattered recruitment of large wood to the intermittent
stream channel in the future, but because the affected stream is fishless, there will be no effect on fish.
The intermittent stream does not maintain an overland connection to the East Fork Bitterroot River (the
nearest fish habitat), so the burn will have no effect on water temperatures in the river.

•

Use of prescribed fire near streams may create small, patchy openings in the riparian canopy in
scattered locations. However, the creation of large, contiguous openings in the riparian canopy is
unlikely to occur because there is a low potential for crown fire in the moister riparian areas during the
burning windows – Monitoring supported these predictions. The burn did not create large openings in
the riparian canopy.

In conclusion, the Middle East Fork FEIS and Fisheries Biological Assessment & Evaluation predicted that
prescribed burning would have an insignificant effect on water quality and the fishery. Monitoring in unit 29
supported those predictions. The mitigation measures in the Programmatic Biological Assessment for Prescribed
Burning (U.S. Fish and Wildlife Service, 2001) were properly applied in this project.

106

Figure 11 - Typical post-burn conditions in the intermittent stream RHCA, Spring Mink unit 29. May, 2010

Hughes Malloy Prescribed Burn, Unit 1B (West Fork Ranger District). Unit 1B is located on the south
facing slope of the lower Hughes Creek drainage, on the north side (i.e. uphill side) of the Hughes Creek Road
and east of the Spruce Creek drainage. Unit 1B is 67 acres in size. It was ignited by hand crews on May 15-16,
2010. Fisheries biologist review of the burned area occurred on May 20, 2010.
Unit 1B contained one RHCA, which was a 300-foot RHCA surrounding Hughes Creek at the bottom of the unit.
The Hughes Creek Road bisects the middle of the RHCA and separates the unit from the actual floodplain and
riparian vegetation. The outer half of the RHCA was within unit 1B, and that area consisted of the dry, steep and
rocky ponderosa pine slope uphill from the Hughes Creek Road. Monitoring indicates that the mitigation
measures that govern ignition within the RHCA were properly followed. The unit was ignited by hand crews and
helicopters were not used. There were no wetlands in the unit. Fire was allowed to burn the portion of the RHCA
uphill from the Hughes Creek Road, but there was minimal consumption due to the sparse vegetation on the
ground and the large amount of talus. The only vegetation that carried fire was the needle accumulations and fine
fuels around the bases of some of the scattered large ponderosa pines. The RHCA along Spruce Creek on the
east side of the unit was outside of the unit and did not receive fire. Overall, the burned area was spotty and
discontinuous within the unit itself. The needles and fines under the trees burned, but the larger openings
between the trees generally did not burn. Fire severity was low pretty much everywhere, and the duff layer was
not consumed. Three rain events occurred between ignition and the fisheries review, but precipitation amounts
and intensities were light, and there was no evidence of soil erosion and sediment movement.
About 3 acres of floodplain inadvertently burned along Hughes Creek on private land when the fire mysteriously
jumped the Hughes Creek Road and Hughes Creek itself. It burned a patch of riparian willows and scattered
lodgepole pine trees at low severity before being extinguished. Some of the trees were killed, but the shrubs
resprouted. Fire personnel were unable to confirm the source of the escaped fire, but it could have been caused
by burning material rolling down the steep slope in unit 1B, gaining enough momentum, and jumping the road and
stream. Ecologically, the short-term effect of the escaped fire on Hughes Creek’s riparian area was insignificant,
and the long-term effect has been positive due to rejuvenation of the burned willows.
Hand lines were constructed in the Hughes Creek RHCA along the east and west boundaries of unit 1B uphill
from the Hughes Creek Road. The hand lines were properly recontoured after use. The mitigation measures
concerning manual thinning and slash piling were met. Manual thinning and slash pile burning did not occur
within 50 feet of Hughes Creek or 25 feet of any other stream or wetland.
The following effects predictions were made in the Fisheries Biological Assessment & Evaluation for the Hughes
Malloy Ecoburn:
•

Prescribed fire would retain most of the organic duff layer and larger woody debris on the forest floor,
and are unlikely to produce hydrophobic soils or create large areas (e.g. >20%) of bare soil across the
landscape. Maintaining a duff layer would preserve the infiltration of precipitation, thus limiting the
likelihood of overland flow and sediment delivery to fish habitat – Monitoring supported these
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predictions. The duff layer was not consumed and functioned properly during the rain events that
followed the burn. There were no signs of soil erosion, overland flow, or sediment movement.
•

The burn would generate insignificant sediment increases to fish habitat and maintain other stream
processes such as woody debris recruitment, pool formation, shade, and water temperature –
Monitoring supported these predictions. There were no indications of erosion or sediment moving
towards Hughes Creek. The fire is unlikely to result in any significant woody debris recruitment to
Hughes Creek, even with the 3-acre escaped burn killed along few small lodgepole pine along the
stream. The burn satisfactorily maintained shade cover along Hughes Creek. The burn occurred early
enough in the spring that the shrubs were able to resprout and maintain decent leaf cover throughout
the summer.

•

Use of prescribed fire near streams may create small, patchy openings in the riparian canopy in
scattered locations. However, the creation of large, contiguous openings in the riparian canopy is
unlikely to occur because there is a low potential for crown fire in the moister riparian areas during the
burning windows – Monitoring supported these predictions. The burn did not create large openings in
the riparian canopy.

In conclusion, the Fisheries Biological Assessment & Evaluation predicted that the Hughes Malloy Ecoburn
would have an insignificant effect on water quality and the fishery. Monitoring of unit 1B supported those
predictions. If the fire had stayed within the unit boundaries, the effect on water quality and the fishery would
have been “no effect”. As it was, even with the escaped fire along Hughes Creek, effects on water quality and
the fishery were insignificant. The mitigation measures in the Programmatic Biological Assessment for
Prescribed Burning (U.S. Fish and Wildlife Service, 2001) were properly applied in this project.

Figure 12 - Typical post-burn conditions in the burned private land portion of the Hughes Creek RHCA,
Hughes Malloy Ecoburn unit 1B. May, 2010

Hughes Malloy Prescribed Burn, Unit 7 (West Fork Ranger District). Unit 7 is bordered by Hughes Creek,
and the Hughes Creek Road, downstream of the Road 5685 bridge. The eastern boundary of the unit is Road
5685; the western boundary is the Forest boundary. The 300-foot wide RHCA on the north side of Hughes
Creek is included within the unit. Unit 7 is 60 acres in area. It was ignited by hand crews on April 20, 2010.
Fisheries biologist review of the burned area occurred on April 27, 2010.
Unit 7 contained one RHCA, which was all of the 300-foot RHCA on the north side of Hughes Creek between
Road 5685 and the Forest boundary. The majority of the RHCA is a flat, dry, upland containing scattered old
growth ponderosa pine with sub-dominant lodgepole pine and Douglas fir. There is a narrow strip of riparian
willow that runs along the north bank of Hughes Creek. Monitoring indicates that the mitigation measures that
govern ignition within the RHCA were properly followed. The unit was ignited by hand crews and helicopters were
not used. Hand ignition occurred inside the 300-foot RHCA surrounding Hughes Creek. Ignition did not occur in
wetlands. Fire was allowed to burn through the Hughes Creek RHCA. In the vast majority of spots, the fire
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burned fairly contiguously at low severity through the drier upland parts of the Hughes Creek RHCA, but petered
out and stopped when it hit the line of riparian shrubs along the north bank of Hughes Creek. In one small area,
the fire burned a couple of acres at moderate severity and created a black area right up to the edge of Hughes
Creek. The fire managed to jump across Hughes Creek in this hotter spot and burned about two acres at low
severity on the south side of the creek.
The mitigation measures concerning hand lines, manual thinning, and slash piling were met. Hand lines were not
constructed in RHCAs, and manual thinning and slash pile burning did not occur within 50 feet of Hughes Creek
or 25 feet of any other stream or wetland.
The following effects predictions were made in the Fisheries Biological Assessment & Evaluation for the Hughes
Malloy Ecoburn:
•

Prescribed fire would retain most of the organic duff layer and larger woody debris on the forest floor,
and are unlikely to produce hydrophobic soils or create large areas (e.g. >20%) of bare soil across the
landscape. Maintaining a duff layer would preserve the infiltration of precipitation, thus limiting the
likelihood of overland flow and sediment delivery to fish habitat – Monitoring supported these
predictions. The duff layer was intact in nearly all areas with the exception of a few scattered
stumpholes that burned hot. There were no signs of soil erosion, overland flow, or sediment movement.
The terrain in unit 7 is mostly flat which greatly minimizes sediment risk.

•

The burn would generate insignificant sediment increases to fish habitat and maintain other stream
processes such as woody debris recruitment, pool formation, shade, and water temperature –
Monitoring supported these predictions. There were no indications of erosion or sediment moving
towards Hughes Creek (i.e. the burned terrain was mostly flat). The fire killed a few trees that are big
enough and close enough to Hughes Creek to provide some instream large wood in the future. A larger
tree that is recruited to the stream here and there may eventually contribute to improved pool habitat
and hiding cover, but only on a very localized scale. The burn satisfactorily maintained shade cover
along Hughes Creek and the water temperatures. The vast majority of the riparian shrubs that provided
most of the shade either did not burn or burned light enough and early enough in the spring to resprout
and produce decent leaf cover. As a result, shade reductions were minimal and widely scattered. On
the reach scale, the effect on water temperatures is expected to be unmeasurable and insignificant. In
nearly all areas, the fire stopped when it hit the line of shrubs along the north bank of Hughes Creek. It
only burned to the water’s edge in a few spots.

•

Use of prescribed fire near streams may create small, patchy openings in the riparian canopy in
scattered locations. However, the creation of large, contiguous openings in the riparian canopy is
unlikely to occur because there is a low potential for crown fire in the moister riparian areas during the
burning windows – Monitoring supported these predictions. The burn did not create large openings in
the riparian canopy.

In conclusion, the Fisheries Biological Assessment & Evaluation predicted that the Hughes Malloy Ecoburn
would have an insignificant effect on water quality and the fishery. Monitoring of unit 7 supported those
predictions. The mostly low severity fire that was re-introduced to the Hughes Creek RHCA should benefit the
long-term health of the riparian area. The mitigation measures in the Programmatic Biological Assessment for
Prescribed Burning (U.S. Fish and Wildlife Service, 2001) were properly applied in this project.
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Figure 13 - Typical post-burn conditions in the
Hughes Creek RHCA, Hughes Malloy Ecoburn unit
7. April 2010.

Figure 14 - Typical post-burn conditions in the
most severely burned patch of the Hughes Creek
RHCA, Hughes Malloy Ecoburn unit 1B. April 2010.

School Point Prescribed Burn, Unit Alpha (West Fork Ranger District). Unit Alpha is located uphill from the
West Fork Ranger Station in the lower third of the Ward Creek, Swamp Creek, and Barn Draw drainages. The
unit is about 530 acres in area. It was ignited by hand crews on May 2-6, 2011. About 440 of the 530 acres in
unit Alpha burned, nearly all at low severity. Fisheries biologist review of the burned area occurred on June 14,
2011. Several rain events occurred between the time of ignition and the biologist review.
Unit Alpha contained several RHCAs surrounding Ward Creek, Swamp Creek, Barn Draw, and a couple of
unnamed intermittent and ephemeral draws. Of the RHCAs, only Ward Creek was fish-bearing. Low severity fire
backed into the RHCAs in a couple of locations, but did not burn to the water’s edge. The majority of the RHCAs
did not burn. Where RHCAs did burn, fire severity was low and the duff layer was not consumed. There was no
evidence of significant soil erosion and movement occurring despite several rain events between the time of
ignition and monitoring. Hand line construction did occur in RHCAs, but it was kept to the minimum necessary to
control the burn. All of the segments of hand line that were constructed in RHCAs were obliterated and covered
with slash after use. Hand line construction did not occur in wetlands. Manual thinning and slash pile burning did
not occur within 50 feet of Ward Creek or within 25 feet of any other stream or wetland.
The following effects predictions were made in the Fisheries Biological Assessment & Evaluation for the School
Point Ecoburn project:
•

Prescribed fire would retain most of the organic duff layer and larger woody debris on the forest floor,
and are unlikely to produce hydrophobic soils or create large areas (e.g. >20%) of bare soil across the
landscape. Maintaining a duff layer would preserve the infiltration of precipitation, thus limiting the
likelihood of overland flow and sediment delivery to fish habitat – Our monitoring supported these
predictions. The duff layer was not consumed and functioned properly during the rain events that
followed the burn. There were no signs of soil erosion, overland flow, or sediment movement.

•

The burn would generate insignificant sediment increases to fish habitat and maintain other stream
processes such as woody debris recruitment, pool formation, shade, and water temperature –
Monitoring supported these predictions. There were no indications of erosion or sediment moving
towards any streams. The fire is unlikely to result in woody debris recruitment to any fish-bearing
streams. The burn will maintain shade cover and water temperatures along streams. Riparian shrub
mortality was negligible, and the majority of the RHCAs did not burn.

•

Use of prescribed fire near streams may create small, patchy openings in the riparian canopy in
scattered locations. However, the creation of large, contiguous openings in the riparian canopy is
unlikely to occur because there is a low potential for crown fire in the moister riparian areas during the
burning windows – Monitoring supported these predictions. The burn did not create large openings in
the riparian canopy.

In conclusion, the Fisheries Biological Assessment & Evaluation predicted that the School Point Ecoburn project
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would have an insignificant effect on water quality and the fishery. Monitoring of unit Alpha supported those
predictions. The mitigation measures in the Programmatic Biological Assessment for Prescribed Burning (U.S.
Fish and Wildlife Service, 2001) were properly applied in this project.
School Point Prescribed Burn, Unit Delta, Burn Blocks 3, 4, 5, and 7 (West Fork Ranger District). Unit
Delta is located along the Forest boundary between the Nelson and Gemmell Creek drainages. The unit is
about 337 acres in area, and is divided into 7 subunits called burn blocks. Burn blocks 4 and 7 (65 acres) were
ignited by hand crews on April 25. Burn blocks 3 and 5 (138 acres) were ignited by hand crews on May 8-9,
2012. Ignition was stopped in burn block 3 shortly after it was started because of wind and risk for fire escape.
Overall, about 140 of the 337 acres in unit Delta were burned in 2012, mostly at low severity with a few small
patches of moderate severity. Fisheries biologist review of the burned area occurred on May 1 and May 23,
2012. Several rain events occurred between the time of ignition and the biologist review.
Unit Delta contained several RHCAs surrounding Gemmell Creek and a couple of unnamed intermittent and
ephemeral draws. Of the RHCAs, only Gemmell Creek was fish-bearing. Low severity fire backed into the
RHCAs in a couple of locations, but did not burn to the water’s edge. The majority of the RHCAs did not burn.
Where RHCAs did burn, fire severity was low and the duff layer was not consumed. There was no evidence of
significant soil erosion and movement occurring despite several rain events occurring between ignition and
monitoring. Hand line construction did occur in RHCAs, but it was kept to the minimum necessary to control the
burn. All of the segments of hand line that were constructed in RHCAs were obliterated and covered with slash
after use. Hand line construction did not occur in wetlands. Manual thinning and slash pile burning did not occur
within 50 feet of Gemmell Creek, but did occur within 25 feet of an unnamed intermittent stream that forms the
western border of burn block 3.
The following effects predictions were made in the Fisheries Biological Assessment & Evaluation for the School
Point Ecoburn project:
•

Prescribed fire would retain most of the organic duff layer and larger woody debris on the forest floor,
and are unlikely to produce hydrophobic soils or create large areas (e.g. >20%) of bare soil across the
landscape. Maintaining a duff layer would preserve the infiltration of precipitation, thus limiting the
likelihood of overland flow and sediment delivery to fish habitat – Our monitoring supported these
predictions. The duff layer in the burn blocks was not consumed and it functioned effectively (i.e.
infiltration was preserved) to prevent soil erosion during the multiple rain events that occurred between
ignition on April 25th and our monitoring visits in May. These rain events included a low intensity,
prolonged rain that occurred for several hours on the morning of April 26th, a brief but high intensity
downpour during an afternoon thunderstorm (cold front passage) on the afternoon of April 26th, several
brief and low intensity showers over the April 28-29th weekend, and another low intensity, prolonged rain
during the morning of April 30th. No evidence of surface erosion or overland flow was found in the burn
blocks. Road 5633, by contrast, had numerous rills and areas where sand was transported off of the
road surface by the runoff from the rains. Most of the larger woody debris on the forest floor was
blackened and partially consumed, and exposure of bare soil was negligible. The dominant burn
severity was low with some patches of moderate where downed fuel loads were highest. The unit Delta
burn blocks are not anticipated to pose an erosion or sediment risk to streams in future years.

•

The burn would generate insignificant sediment increases to fish habitat and maintain other stream
processes such as woody debris recruitment, pool formation, shade, and water temperature –
Monitoring supported these predictions. There were no indications of erosion or sediment moving
towards any streams. The fire is unlikely to result in woody debris recruitment to any fish-bearing
streams. The burn will maintain shade cover and water temperatures along streams. Riparian shrub
mortality was negligible, and the majority of the RHCAs did not burn. The only fish habitat in the vicinity
of burn blocks is in Gemmell Creek (westslope cutthroat trout habitat). The nearest fire to Gemmell
Creek consisted of scattered patches of low severity burn that stayed > 150 feet uphill and away from
the east side of the stream. The riparian vegetation along Gemmell Creek was unaffected, so the fire
will have no effect on stream processes such as woody debris recruitment, pool formation, shade, and
water temperatures.

•

Use of prescribed fire near streams may create small, patchy openings in the riparian canopy in
scattered locations. However, the creation of large, contiguous openings in the riparian canopy is
unlikely to occur because there is a low potential for crown fire in the moister riparian areas during the
burning windows – Monitoring supported these predictions. The burn did not create any significant
openings in the riparian canopy.
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Figure 15 – Typical post-burn conditions in School Point Unit Delta, burn block 7, May 2012

Figure 16 – Typical post-burn conditions inside and outside of School Point Unit Delta, burn block 5, May
2012
In conclusion, the Fisheries Biological Assessment & Evaluation predicted that the School Point Ecoburn project
would have an insignificant effect on water quality and the fishery. Monitoring of School Point Unit Delta
supported those predictions. The mitigation measures in the Programmatic Biological Assessment for
Prescribed Burning (U.S. Fish and Wildlife Service, 2001) were properly applied in this project.
Our key findings from monitoring prescribed fires are:
•

Most of the acreage in prescribed fire units burns at low severity with no long-term detrimental effects to the
duff layer, which is why we often see no evidence of significant soil erosion or sediment movement into
streams. In spring burns, prescribed fire typically burns RHCAs in a very spotty and low severity manner, if
they burn at all. Spring burns pose a lower risk to RHCAs than fall burns.

•

The Forest implements the mitigation measures in the U.S. Fish and Wildlife Service Programmatic Biological
Assessment for Prescribed Burning (U.S. Fish and Wildlife Service, 2001). Those mitigation measures have
been effective in keeping effects to the aquatic ecosystem at insignificant levels.

In 2010-2013, Forest fisheries biologists monitored the following suppression wildfires:
•

41 Complex Wildfire; Darby Ranger District (September, 2011)

•

Saddle Complex Wildfire; West Fork Ranger District (August-September, 2011)

•

Chrandal Creek Wildfire; West Fork Ranger District (July, 2012)
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•

Mustang Complex Wildfire; West Fork Ranger District (August-October, 2012)

•

Gold Pan Complex Wildfire; West Fork Ranger District (July-September, 2013)

The purpose of our monitoring of wildfires is to: (1) determine if emergency ESA consultation is needed for fire
suppression activities; (2) document fire effects on fish populations and habitat; and (3) ensure that suppression
rehabilitation activities are properly implemented and document their effectiveness. Forest fisheries biologists
frequently serve as resource advisors for the wildfires that are fought with Type 1 or Type 2 suppression teams.
The monitoring results for the wildfires listed above are summarized below.
41 Complex Wildfire (Darby Ranger District). The 41 Complex Fires burned in the headwaters of the Gird,
Daly, Skalkaho, and Sleeping Child Creek subwatersheds in September, 2011. The 41 Complex Fires consisted
of four fires: 41, Up Top, Coyote Meadows and Fox Peak. Suppression efforts were focused on the western
boundary of the 41 and Up Top fires near private lands. Four subwatersheds were affected by the 41 Complex
Fire, however only suppression activities in the 13,000-acre Up Top Fire, within this complex of fires, was
considered to have a risk of an effect on bull trout. Two subwatersheds in the Up Top Fire were affected: Gird
Creek and Daly Creek.
On September 17, 2011, Retardant (Phos-Chek LC-95) was found in water at three sites within the Up Top Fire.
The application by single engine air tankers (SEATs) and Air Tankers occurred on September 13, 2011. In order
of size, biggest to smallest, the sites were:
1. An unnamed tributary to Daly Creek (N 46 11.979 W113 54.275) adjacent to and upstream of the
crossing with Forest Road 1361. On many of the 41 Complex maps this point is labeled Med-3.
2. Also an unnamed tributary to Daly Creek (N 46 11.944 W113 54.972) adjacent to and east of Drop Point
24 along Forest Road 714.
3. An unnamed tributary to Gird Creek (N 46 12.089 W113 55.181). The site is at a perennial stream
between the end of Forest Road 1363 (aka Med-2) and site #2 (described above).
A detailed description of the sites and the assessment of potential effects are available in the Emergency
Consultation for Bull Trout 41 Complex Fire (2012). Concerns were related to the effects of fire retardant in fish
habitat. More specifically, fire retardants may temporarily influence the behavior of bull trout. Daly Creek
drainage has 24.9 miles of perennial stream, and the less affected Gird Creek has 9.3 miles of perennial stream.
Therefore impact described above would be diluted by the amount of water in the unaffected drainages. The
impacts were not expected to last for more than one year, and would not result in the reduction of long-term
survivability for individuals or the local population. Thus, the action may have had short-term negative impacts.
The chosen remedial action was to let weather disperse the retardant slowly over time. Monitoring has occurred
and will continue through fall 2012. The October 2011 through 2013 redd counts in Daly Creek were very similar
to the last several years (Table 8, Monitoring Item 21). Live macroinvertebrates were abundant at site 1 on
September 18, 2011.
The emergency consultation report is filed at:
5100Fire\5130Suppression\Wildfires\Darby\41ComplexRetardantWaterway\
41ComplexFireEmergencyConsult2011.docx.
Saddle Complex Wildfire (West Fork Ranger District). The Saddle Complex Fire burned the upper halves of
the Beaver and Woods Creek drainages at high severity in August and September, 2011. Fire suppression
actions primarily consisted of hand line construction and manual thinning and chipping along Forest roadsides.
The hand lines were recontoured, seeded with grass, fertilized, and covered with slash after use. Emergency
consultation with the U.S. Fish and Wildlife Service was not initiated on the Saddle Complex Fire because the
suppression activities were determined to be “not likely to adversely affect” bull trout. During the 2012 and 2013
field seasons, Forest fisheries biologists monitored several of the rehabbed hand lines. There was negligible
erosion on the rehabbed hand lines, and the grass seed has re-established itself pretty well. The rehabbed hand
lines are not readily visible to the casual Forest visitor.
Other fire-related actions monitored in 2012 and 2013 included the Burned Area Emergency Rehab (BAER)
storage of Road 5672 in the headwaters of Woods Creek, and the replacement of several culverts on Road 091 in
the Beaver Creek drainage. ESA consultation for the BAER work was covered under the 2008 LAA Roads
Biological Opinion. The BAER work was conducted in a manner consistent with the mitigation measures in the
Biological Opinion. On Road 5672, all of the culverts were removed and the drainages were recontoured. The
portion of Road 5672 beyond the crossing of Woods Cr tributary 5.8 was fully recontoured; the sections of Road
5672 between the recontoured stream crossings were seeded and left intact. The entrance to Road 5672 at the
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junction with Road 5669 was recontoured to ATV width. All of the disturbed areas were seeded with grass,
fertilized with an organic fertilizer, and straw mulched. The removal of fish culvert barriers on Road 5672
reconnected about 4.5 miles of perennial stream habitat for fish and other aquatic organisms.

Figure 17 – Road 5672 crossing of Woods Creek tributary 5.8, after culvert removal, July 2012

Figure 18 – Road 5672 crossing of Woods Creek, after culvert removal, July 2012
In late July 2012, an intense thunderstorm in the Beaver Creek drainage triggered several small mudslides in
Soldier Creek and other unnamed tributaries to Beaver Creek. The sedimentation from these mudslides entered
Beaver Creek in several locations and caused some channel reorganization and migration to occur in the
floodplain. The mudslides also caused the West Fork Bitterroot River above Painted Rocks Reservoir to run
turbid for about a week. The mudslides deposited a large amount of mud and assorted bedload in the floodplain
along the lower three miles of Beaver Creek, but did not blow out the stream banks or the culvert crossings. We
did not observe a fish kill in response to the mudslides, at least on the scale that we could detect and measure.
On the evening of September 5, 2013, an intense thunderstorm caused Beaver Creek, Woods Creek, and the
West Fork Bitterroot River to run very turbid for more than a week. Apparently, the turbidity was caused by
accelerated hillslope erosion from the rainstorm and not by mudslides or stream channel reorganization.
Interestingly, the same thunderstorm also caused streams draining the 2007 Rombo Fire (Piquett, Little Boulder,
and Slate creeks) and 2012 Mustang Complex Fire to run very turbid for over a week. The only drainages that
didn’t respond to the September 5th storm were those burned in 2000 and the 2012 Chrandal Creek Fire.
Chrandal Creek Wildfire (West Fork Ranger District). The Chrandal Creek Fire was started by lightning on
July 6, 2012. It burned about 2,500 acres in the headwaters of the Chrandal Creek and Mine Creek drainages,
mostly at mixed severity. The fire was fought by a Type 2 team in July, 2012. Fire suppression actions
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consisted of constructing 1.5 miles of machine fire line (with a clipper), about one mile of hand line, construction
of a 2.5-acre safety zone, and some manual thinning and creation of shaded fuel breaks along Forest Roads
5793 and 13886. The clipper lines were located outside of RHCAs, as were most of the constructed hand lines
and the 2.5-acre safety zone. Retardant drops were used on a very limited basis along the Montana-Idaho state
divide. To the best of our knowledge, retardant was not dropped near water. The clipper lines and the
constructed safety zone were rehabbed by pulling woody debris back across the disturbed areas, and seeding
and fertilizing the disturbed soils. The hand lines were obliterated by raking after use, seeded with grass, and
fertilized. The drop points and parking areas were rehabbed by decompacting their surfaces with a ripper, then
seeding, fertilizing, and straw mulching the decompacted areas. Heli-well and pump intakes were properly
screened to prevent fish entrainment. All of the rehab was completed by the end of October, 2012. Emergency
consultation with the U.S. Fish and Wildlife Service was not initiated because the suppression activities were
determined to be “not likely to adversely affect” bull trout. Several of the rehabbed fire lines were monitored
during the 2013 field season. Significant erosion was not observed on the rehabbed line and the grass that was
planted was growing well in most areas.
Mustang Complex Wildfire (West Fork Ranger District). The Mustang Complex Fire was an extremely large
fire (330,000+ acres) that started on July 28th as 4-5 small lightning-caused fires on the Salmon-Challis NF. The
small fires grew together and eventually moved towards the north and east, crossing over onto the West Fork
district and burning about 12,000 acres on the Bitterroot NF, mostly in the headwaters of the Selway River,
upper West Fork Bitterroot River, and Sheep and Johnson Creek drainages. The Mustang Complex fire burned
up to the edges of the 2011 Saddle Complex Fire and the 2012 Chrandal Creek Fire. It also reburned a large
portion of the 1996 Swet-Warrior Fire in the upper Selway headwaters. The predominant burn pattern on the
Montana portion of the fire was mixed severity. Some very large patches of high severity burn occurred on the
Idaho portion of the fire. The fire was fought by a series of Type 1 and 2 teams in July, August, and September
2012. The late arrival of fall rains in mid-October 2012 finally extinguished the fire. Fire suppression actions on
the non-wilderness portion of the West Fork Ranger District consisted of construction of about 2.5 miles of dozer
line and about 2.0 miles of hand line, grading and dozing the shoulders along about 32 miles of open and closed
system roads, and some manual thinning and creation of shaded fuel breaks along Forest Roads 091 and 5677.
With the exception of the private land along lower Johnson Creek, the dozer lines were located outside of
RHCAs, as were the majority of the hand lines. Retardant drops were not used on the Montana portion of the
fire. Retardant was not dropped within RHCAs. The dozer lines were rehabbed by recontouring the soil prism
(both with excavators and hand crews), pulling woody debris back across the recontoured prism, and seeding
and fertilizing the disturbed soils. Accessible areas near roads were also straw mulched. The hand lines were
recontoured after use, seeded with grass, and fertilized. The drop points and parking areas were rehabbed by
decompacting their surfaces with a ripper, then seeding, fertilizing, and straw mulching the decompacted areas.
The roads that were opened by graders and dozers were seeded and fertilized. Heli-well and pump intakes
were properly screened to prevent fish entrainment. All of the rehab was completed by the end of October,
2012. Emergency consultation with the U.S. Fish and Wildlife Service was not initiated because the
suppression activities were determined to be “not likely to adversely affect” bull trout. Several of the rehabbed
dozer lines were monitored during the 2013 field season. Significant erosion was not observed on the rehabbed
dozer lines and the grass that was planted was growing well in most areas.
Gold Pan Complex Wildfire (West Fork Ranger District). The Gold Pan Complex Fire started as a small
lightning-caused fire in the headwaters of the Gold Pan Creek drainage on July 16, 2013. It subsequently grew
quite large and burned east and northeast towards Magruder, Hells Half Acre Lookout, and Nez Perce Pass. The
fire was extinguished by rainfall during the wet September of 2013. The total acreage burned was about 41,775
acres. 92% (38,290 acres) of the fire was in the Idaho wilderness; the remaining 8% (3,485 acres) burned in the
Jack-the-Ripper area of the Blue Joint Creek drainage. The predominant burn pattern was mixed severity, but
there were also some sizeable patches of high severity. The fire was fought by a series of Type 1 and 2 teams in
July, August, and September 2013. Fire suppression actions were limited due to the fire largely occurring in
designated wilderness or wilderness study area lands.
In Idaho, suppression actions consisted of constructing 4.2 miles of hand line and a couple of small helispots,
doing a small amount of manual thinning along the Hells Half Acre road, felling some hazard snags along the
Deep Creek road, installing heli-wells for helicopter dipping at Magruder and along Deep Creek, and doing
structure protection around developments such as Magruder, Storm Creek outfitters base camp, Kim Creek
Saddle, developed campgrounds, and bridges. All of the hand line was recontoured and covered with slash after
use. Intakes for pumps were regularly inspected by resource advisors and utilized proper screening techniques.
The fire suppression actions that occurred in the Idaho portion of the Gold Pan Complex Fire satisfactorily
complied with the mitigation measures in the Idaho Programmatic Biological Assessment for Fire Management
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(U.S. Fish and Wildlife Service and National Marine Fisheries Service, 1999). There were no significant fire
suppression impacts in riparian areas. Retardant was not dropped within RHCAs.
In Montana, fire suppression actions consisted of constructing 4.6 miles of machine fire line (using a clipper and
excavator), constructing 2.1 miles of hand line, and creating fuel breaks along existing roads with a clipper, hand
crews, and a chipper. Very little of the machine or hand fire line was located in RHCAs. Hand lines crossed
Nelson Creek and Christisen Creek at stable locations that were recontoured, seeded, and covered with slash
after use. The machine line was primarily located on upland ridges. The machine line was recontoured with the
excavator and clipper after its use, then seeded, fertilized, and covered with slash. Weed-free straw mulch was
placed on a few of the steeper pitches of machine line near intersections with roads. All of the machine and hand
lines were rehabbed by the first week of November, 2013. Emergency consultation with the U.S. Fish and Wildlife
Service was not initiated because the suppression actions were determined to be “not likely to adversely affect”
bull trout. There were no significant fire suppression impacts in riparian areas. Retardant was not dropped within
RHCAs.
Intense thunderstorms on the evenings of August 29th and September 5th, 2013 caused the Selway River to run
very turbid for several weeks. The August 29th thunderstorm dumped a large quantity of rain in a short period of
time on upland areas that had burned at high severity in 2012. This triggered four small mudslides in Washout
Creek and its nearby intermittent draws. The slides downcut the affected stream channels, overtopped the
Selway Road with a large blockage of mud and debris, and dumped a large quantity of sediment into the Selway
River just upstream of the Spire Rock pool. The pool was filled with sand and gravel substrates after the event.
Figure 19 - Mudslide triggered by the August 29th thunderstorm overtops the Selway River road near
Washout Creek. August, 2013
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Figure 20 - Turbidity in the Selway River following the August 29th thunderstorm. September, 2013”.

Figure 21 - Spire Rock pool filled with bedload deposition after the August 29th mudslides. October,
2013”.

Our key findings from monitoring wildfire suppression actions are:
•

From the riparian perspective, digging hand fire line is preferable to building machine fire line. However, if
machine fire line must be constructed, it is much more preferable to use the combination of an excavator and
clipper than a traditional bull dozer. The clipper/excavator combination causes less disturbance to the soil
and vegetation and is easier to rehab.

•

Using an organic fertilizer during fire rehab activities increases costs, but it is very helpful in getting a positive
response from the grass seed the following growing season. The organic fertilizer is especially helpful in
getting grass re-established on compacted sites such as parking areas and drop points.

•

Fire suppression teams have done a good job in recent years of avoiding RHCAs when constructing machine
fire line. The avoidance of RHCAs during machine line construction and retardant drops is one of the main
reasons why emergency consultation with the U.S. Fish and Wildlife Service was not initiated during the 2011
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Saddle Complex Fire, the 2012 Chrandal Creek and Mustang Complex Fires, and the 2013 Gold Pan
Complex Fire.
Irrigation Ditch Management
Blake Highline Ditch (Stevensville Ranger District). This head gate and ditch diverts water to the north from
Sweathouse Creek. The private operator of the water system, and the fish biologist began coordinating their
obligations set by the settlement agreement in 2012. It was the first year of operation for the reconstructed ditch
and flume. The Water Users President and biologist discussed possible changes to on-the-ground operations
that would benefit both parties. They included improving communication, continuing to verify flow measurements
in the stream and ditch, making fish screen and weir modifications, and more frequent fish screen cleaning.
On July 30th, near the end of the irrigation season, several fish were seen on the wrong side of the fish screen.
On that day, because the water was low, it was discovered that the screen that was supposed to be set flush on
the concrete foundation was actually sitting on wooden wedges that provided a gap big enough to allow fish
passage. The wedges allowed the two halves of screen to fit squarely at their vertical joint, but this gap under the
screen needed to be filled to prevent fish from passing under the screen. It was also found that the uppermost
200 feet of ditch, has very little freeboard at a flow of 3.5 cfs, so that is the maximum amount of water that can be
diverted with the current ditch design.
The 2013 irrigation season was much more successful in terms of keeping the fish screen operational and it
appeared to be 100% effective at keeping fish out of the ditch. The operator abided by the operation standards in
the agreement. The irrigation season was 2 weeks shorter than expected as a result of low water flow in the
stream. This was typical for irrigators in the Bitterroot in 2013 as it was a dry year.
The operator voluntarily shutdown water diversion when, according to the settlement agreement, the ditch could
have been diverting 1 cfs. The reason was because 1 cfs does not overcome the ditch leakage, and irrigators do
not get use of the water when the amount diverted is that low. This was beneficial to the aquatic habitat in
Sweathouse Creek.
Fish Screen at the Long Conner A Ditch (Darby Ranger District). The headgate, a short section of flume and
ditch of the upper Long Conner Ditch at Chaffin Creek washed away in a flood in early November, 2006. The
ditch owners proposed and the Forest authorized the point of diversion (POD) to be moved upstream to get water
into the ditch.
The owners of the ditch (a private party) agreed to install a fish screen to benefit the fisheries resource and
expedite the consultation process with the USFWS. In 2011, ditch managers had completed the survey and
design process. Installation of the screen was expected in 2012, but has not occurred.
Other aspects of the ditch reconstruction project had impacts to the stream generally matching the amounts
predicted in the project analysis. Sediment in the stream, from reconstruction of the ditch and adjacent road was
not noticeable beyond the immediate period of construction. A primary reason for this is that the ditch, which is
between the road and the stream, intercepts much of the run-off from the road cut and road surface. Large trees
that were cut for reconstruction were left in the stream, as recommended, and continue to provide habitat
complexity. During the 2006 flood the stream at the point of diversion down-cut about eight feet. The flood
scoured section of Chaffin Creek has begun accumulated very little substrate which is a sign of slow natural
recovery.
Twogood Irrigation Ditch (Sula Ranger District). The Twogood ditch exits the north bank of the East Fork
Bitterroot River about 500 feet downstream of Jennings Campground. Forest fisheries biologists completed a
formal ESA section 7 consultation on the Twogood ditch in 2006. Through the consultation process, the Forest
and U.S. Fish and Wildlife Service biologists agreed that the Twogood ditch is “likely to adversely affect” bull trout
due to the potential for entrainment. The U.S. Fish and Wildlife Service issued a Biological Opinion in August
2006. The Biological Opinion contained three terms and conditions and directed the Forest to monitor and report
for a 5-year period, starting in 2007 and ending in 2011. The Forest completed its formal monitoring requirement
in 2011. Although no longer mandated by the U.S. Fish and Wildlife Service, Forest fisheries biologists continued
to monitor the Twogood ditch in 2012 and 2013. The ditch manager did a good job of maintaining the ¼ inch
mesh fish screen on the headgate throughout both irrigation seasons. There were minor issue involving unknown
members of the public messing with the screen on a few occasions, and the mesh needed to be repaired once,
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but the ditch manager did a good job of solving those problems. The Twogood ditch was not electro fished in
2012 or 2013. Forest fisheries biologists will monitor the Twogood ditch in 2014.
Table 2 summarizes the species, numbers, and sizes of fish that have been captured in the Twogood ditch during
electro fishing surveys
Table 2 - Fish Captured in the Twogood Ditch
Date of survey
July 13, 2005
(unscreened)
August 24, 2005
(unscreened)
August 6, 2007
(screened)
August 7, 2008
(screened)
September 23,
2008 (screened)
August 6, 2009
(screened)
August 11, 2010
(screened)
August 30, 2011
(screened)

Length of
survey
100 m

Fish species found

# of fish

Size
range
3-4”
1-2”
1-4”
4-7”
2”

100 m

Westslope cutthroat
Mountain whitefish
Westslope cutthroat
Brook trout
Mountain whitefish

1
3
21
3
1

100 m

No fish found

0

100 m

Westslope cutthroat

3-4”
1-1.5”

100 m

No fish found

2
54
0

100 m

Westslope cutthroat
Brook trout
Mountain whitefish
Brook trout

8
1
2
1

1-4”
4”
1-2”
4”

100 m

100 m

Trollope-Litchford and Trollope-Hawkes Irrigation Ditches (West Fork Ranger District). The TrollopeLitchford (Litchford) and Trollope-Hawkes (Hawkes) ditches exit the lower mile of Chicken Creek. These ditches
were a concern to Forest fisheries biologists because they were unscreened and had the potential to entrain bull
trout.
Forest fisheries biologists completed a formal ESA section 7 consultation on the Litchford and Hawkes ditches in
2006. Through the consultation process, the Forest and U.S. Fish and Wildlife Service biologists agreed that the
ditches are “likely to adversely affect” bull trout due to the potential for entrainment. The U.S. Fish and Wildlife
Service issued a Biological Opinion in November 2006. The Biological Opinion contained five terms and
conditions that directed the Forest to monitor and report for a 5-year period, starting in 2006 and ending in 2010.
The Forest completed those monitoring and reporting requirements in 2010.
On July 31, 2012, the U.S. Fish and Wildlife Service issued a new amended Biological Opinion which authorizes
continued use of the Hawkes ditch for another five years. The amended Biological Opinion only provides ESA
coverage for the Hawkes ditch – not the Litchford ditch. The Litchford ditch was not covered in the amended
Biological Opinion because it has not been screened or obtained a Ditch Bill Easement (the Hawkes ditch has).
The Forest and U.S. Fish and Wildlife Service agreed that ESA consultation for the Litchford ditch would be reinitiated when NEPA for a Special Use Permit is conducted.
The amended Biological Opinion for the Hawkes ditch contains five terms and conditions which the Forest is to
monitor for another 5-year period, starting in 2012 and ending in 2016. The terms and conditions are listed below,
along with our monitoring results from the 2013 field season.
Term and Condition #1 (TC1). If the full amount of deeded water (1 cfs) is removed from the Hawkes ditch,
evaluate fish passage and habitat conditions for physical barriers and degraded habitat conditions
The amount of water removed from the Hawkes ditch in 2013 was similar to previous year’s operations
(approximately 0.3 cfs) and well below the full deeded amount of 1 cfs. There do not appear to be fish passage
problems in Chicken Creek at the 0.3 cfs removal level, nor is habitat significantly degraded.
Term and Condition #2 (TC2): Implement the proposed action as described in the Biological Opinion, including
the Forest’s monitoring activities of the operation and maintenance of the ¼ inch fish screen on the Hawkes ditch
during the irrigation season, and/or other times when water withdrawals are occurring
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The proposed action is to allow permitted water withdrawals to occur from the Hawkes ditch with the existing ¼
inch mesh fish screen installed, and conduct monitoring for the next 5 years (2012-2016). The Forest has
committed to conducting the following monitoring activities:
1. Electroshock the Hawkes ditch at least once per summer, starting in 2012 and continuing until 2016.
2. Visually inspect the screen on the Hawkes ditch at least three times per ice-free field season (April thru
November). Ideally, one inspection would occur at high flows, one at moderate flows, and one at low
flows. The purpose of the inspections would be to determine and document if the screen is properly
attached, sealed to the headgate, identify gaps in the screen, and if gaps are found implement corrective
actions as soon as practicable. The inspections would start in 2012 and continue until 2016.
Permitted water withdrawals occurred at approximately the 0.3 cfs water level throughout 2013. Forest fisheries
biologists electroshocked the Hawkes ditch on August 23, 2013, and inspected the fish screen on three occasions
during the 2013 field season: June 27th, August 23rd, and September 24th. The June 27th inspection occurred at
moderate flows; the August 23rd and September 24th inspections occurred at low flows. At all three of the
inspections, the ¼ inch mesh fish screen was properly installed on the headgate. There were no gaps along the
edges of the screen on the June 27th visit, but a couple of small gaps (about ½ inch wide X 3-4 inches long) were
present along the bottom of the screen on the August 23rd and September 24th visits. These gaps were plugged
with sand and gravel substrates as soon as they were found. Apparently the current keeps trying to re-open the
small gaps along the bottom of the screen, and they are not easy to keep closed. The results of the August 14th
electrofishing survey are discussed below in TC3.
Term and Condition #3 (TC3): Determine if the proposed mesh sizes are effective in reducing entrainment and
impingement of juvenile fish. Determine if young-of-the-year bull trout are present in the ditch
The original 2006 Biological Opinion directed the Forest to electro fish the Hawkes ditch annually for a period of
five years, starting in 2006 and ending in 2010. The Forest completed this requirement in 2010. The July 31,
2012 amendment directs the Forest to electro fish the Hawkes ditch at least once per summer for another 5
years, starting in 2012 and continuing until 2016. The Hawkes ditch was electro fished in 1999, 2005, 2006,
2007, 2008, 2009, 2010, 2012, and on August 23, 2013 (Table 3). 2009 was the only year that bull trout were
found in the Hawkes ditch – two juvenile bull trout (6.4 and 7.1 inches in length) were found in the ditch that
summer (Table 3).
In August 2012, no fish were found in the Hawkes ditch during the electrofishing survey. In August 2013,
however, the electrofishing survey captured seven juvenile trout (six westslope cutthroat trout + one brook trout)
and 15 young-of-the-year westslope cutthroat trout (Table 3). The 2013 numbers were similar to years such as
2009 and 2010 when small gaps were also present along the bottom of the screen.
From most common to least common, the species found in the Hawkes ditch between 2006 and 2013 have
consisted of westslope cutthroat trout (59), brook trout (15), longnose sucker (8), and bull trout (2) (Table 3). The
vast majority of these fish have been young-of-the-year or small juveniles. The Hawkes ditch was unscreened in
2006 and 2007, and screened in 2008, 2009, 2010, 2012, and 2013.
Table 3 summarizes the species, numbers, and sizes of fish that have been found in the Hawkes ditch during the
electro fishing surveys.
Table 3 - Fish Captured in the Hawkes Ditch
Date of survey
August 23, 1999
(unscreened)

Length of
survey
77 m

July 19, 2005
(unscreened)

100 m

June 28, 2006
(unscreened)
August 2, 2007
(unscreened)

100 m
100 m

Fish species found
Westslope cutthroat
Brook trout
Longnose sucker
Slimy sculpin
Westslope cutthroat
Brook trout
Rainbow trout
Rainbow X westslope
Westslope cutthroat
Longnose sucker
Westslope cutthroat
Longnose sucker
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# of fish
1
3
1
2
13
1
3
3
7
2
7
5

Size
range
2-3”
1-4”
4-5”
1-2”
2-9”
2-3”
3-5”
3-5”
3-5”
6-7”
3-9”
5-7”

Date of survey
July 23, 2008
(unscreened)

Length of
survey
100 m

August 13, 2009
(screened)

100 m

August 12, 2010
(screened)
August 14, 2012
(screened)
August 23, 2013
(screened)

100 m
100 m
100 m

Fish species found

# of fish

Westslope cutthroat
Brook trout
Longnose sucker
Westslope cutthroat
Brook trout
Bull trout
Westslope cutthroat
Brook trout
No fish found

2
1
1
13
7
2
9
6
0

Westslope cutthroat
Brook trout

21
1

Size
range
3-4”
2-3”
4-5”
1-7”
2-3”
6.4-7.1”
3-5”
1-2”

1-4”
1-2”

With the exception of 2012, the ¼ inch mesh screen on the Hawkes ditch has not been very effective at reducing
the number of juvenile fish that get into the ditch. We suspect that there may be two reasons for this: (1) the
gaps that have periodically formed along the bottom of the screen may be allowing some juvenile trout from
Chicken Creek to get into the ditch every year; and/or (2) smaller fish in the private pond that the ditch flows into
are able to escape the pond and reside in the ditch for all or parts of the year. The pond contains juvenile and
adult westslope cutthroat trout and brook trout – which are the same species we commonly find in the ditch. In
2013, a few juvenile trout were observed swimming back and forth between the private pond and the lower end of
the ditch. It is unlikely that fish from the pond are able to re-enter Chicken Creek. Since 2010, it does appear that
fewer 5 inch plus fish have been found in the ditch. No fish have been observed impinged on the ¼ inch mesh
screen in any years. Most of the westslope cutthroat trout that were captured in 2013 were young-of-the-year
about 1 to 1.5 inches in length. Young-of-the-year bull trout have not been found in the ditch. The only bull trout
that have been found in the ditch were two juveniles in 2009.
Term and Condition #4 (TC4): Provide the Service with the monitoring information of the Hawkes ditch (as
described in the proposed action section) annually by March 1
The annual monitoring report for calendar year 2013 was sent to the U.S. Fish and Wildlife Service in January,
2014.
Term and Condition #5 (TC5): Notify the U.S. Fish and Wildlife Service within 24 hours if any dead, injured or
sick bull trout are found, or if observing destruction of redds
Dead, injured, or sick bull trout, or destruction of redds has not been observed in any years.
Hawkes Irrigation Pipeline (West Fork Ranger District). The Hawkes irrigation pipeline is a buried irrigation
pipe that exits lower Deer Creek via a screened headgate and provides water for a private pond. The headgate is
screened with a ¼ inch mesh fish screen. Forest fisheries biologists have annually monitored the screen and
found no problems with fish impingement, gaps forming, or plugging. The screen has been properly installed on
the headgate during all visits and appears to be functioning satisfactorily. In over 10 years of monitoring, we have
found no problems with the screen. Forest fisheries biologists will monitor the Hawkes irrigation pipeline in 2013.
Nesler Irrigation Ditch (West Fork Ranger District). The Nesler irrigation ditch is a small ditch (conveys about
1 cfs) that exits the lower reaches of West Creek on Forest Service land about 0.6 miles upstream from the West
Fork Bitterroot River. The legal location of the point of diversion is T 2 S, R 22 W, Section 27, NE ¼ of SW ¼.
The Nesler ditch has been in place since 1905, but has not been used in many years. The ditch and its point of
diversion were reconstructed (i.e. new headgate was installed) and activated in September, 2011. The ESA
section 7 consultation (informal) for the Nesler ditch project required the water right holder to install and maintain
a ¼ inch mesh fish screen on the new headgate. Installation of the headgate and fish screen occurred in
September, 2011. Forest fisheries biologists inspected the fish screen on several occasions in 2012. The screen
was properly installed and appeared to be functioning satisfactorily. No fish were found in the Nesler ditch in a
July electro fishing survey. The rock diversion structure for the headgate did not appear to be a fish barrier. Two
bull trout (7.5 and 9 inches long) were captured in West Creek upstream of the headgate in July, 2012, which was
the first documented occurrence of bull trout in West Creek. The Nesler ditch is discussed further in this report
under Item 21 and 41, water temperature monitoring. Forest fisheries biologists plan on monitoring the Nesler
ditch in 2014.
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Our key findings from monitoring irrigation ditches are:
•

Very few of the irrigation ditches that exit the Forest are screened, but the Forest has been increasing its
efforts in recent years to screen the ditches that have points of diversion on the Forest.

•

The number of fish entrained in irrigation ditches across the Bitterroot River basin each summer numbers in
the thousands. In the Lost Horse Creek ditch system, a research study estimated that 9,000 fish were
entrained in ditches in 2005 and 2006. In the Tin Cup Creek ditch system, the estimate was about 3,000 fish
entrained. The most common species entrained was the westslope cutthroat trout.

•

Bull trout have been found in eleven irrigation ditches. Bull trout are probably present in more ditches, but
their densities are so low that their presence is difficult to detect. The ditches where bull trout have been
found are:
ü

Hawkes ditch, exits lower Chicken Creek (West Fork Ranger District)

ü

Litchford ditch, exits lower Chicken Creek (West Fork Ranger District)

ü

Sopher ditch, exits lower Hughes Creek (West Fork Ranger District)

ü

Ross #1 ditch, exits lower Nelson Creek (West Fork Ranger District)

ü

Ross #2 ditch, exits lower Nelson Creek (West Fork Ranger District)

ü

Ross #3 ditch, exits lower Nelson Creek (West Fork Ranger District)

ü

Hays ditch, exits lower Nelson Creek (West Fork Ranger District)

ü

TCCWSD ditch, exits Tin Cup Creek (Darby Ranger District)

ü

Lost Horse Feeder Canal & Clauson-Kramis Ditch, exits Lost Horse Creek (Darby Ranger District)

ü

Bass ditch, exits lower Bass Creek (Stevensville Ranger District)

•

Fish screens are expensive and high maintenance. The type of screen installed needs to be carefully
assessed on a case-by-case basis. It is clearly not practical to install an expensive, self-cleaning 3/32nd inch
screen on every ditch that exits the Forest. Our monitoring suggests that on small ditches, passive screens
with ¼ inch mesh can be effective if they are cleaned regularly and effectively sealed along the edges.
Passive screens with mesh sizes smaller than ¼ inch (e.g. 3/32nds or 1/8th inch) have a low likelihood of
functioning properly because they tend to clog with floating debris quickly and easily.

•

The Forest Service’s recent efforts to obtain instream flow rights for stream water on Forest Service lands is
absolutely critical to the viability and sustainability of the fishery, particularly given the degraded aquatic
conditions that almost universally occur downstream of the Forest boundary across the Bitterroot basin.

Grazing
There are seven riparian exclosure fences or drift fences that are monitored on an annual basis by fisheries
biologists and range specialists on the Sula and West Fork Ranger Districts. The seven fences that are
monitored are:
1. Meadow Creek exclosure fence, constructed in 1996 and extended in 2004 (Meadow Tolan grazing
allotment)
2. Waugh Creek exclosure fence, constructed in 1998 and extended in 2004-05 (Waugh Gulch grazing
allotment)
3. Bugle Creek exclosure fence, constructed in 2000 (Meadow Tolan grazing allotment)
4. Reimel Creek exclosure fence, constructed in 2001 (Camp Reimel grazing allotment)
5. Paradise Campground jack-leg fence, constructed in 2000 (no allotment is associated with this fence)
6. Meadow Creek jack-leg drift fence, constructed in 2005 and extended in 2010 (Meadow Tolan grazing
allotment)
7. Coal Creek jack-leg drift fence, constructed in 2007 (Coal Creek grazing allotment)
Each of these fences was monitored in 2013. The results are discussed in the following paragraphs.
Meadow Creek Exclosure Fence (Sula Ranger District). The Meadow Creek exclosure fence was constructed
in 1996 as part of the INFISH action plan. In 2004, the exclosure was extended downstream by another 1750
feet. There are now three separate exclosures that total about 3850 linear feet of stream bank protection (roughly
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1750 feet long + 1200 feet long + 900 feet long). The three exclosures are separated by two cattle fords. The
upper ford was narrowed and hardened in 2004; the lower ford was narrowed and hardened in 2010. 2013 was
the 17th consecutive year that the exclosures were operational. 2013 was a successful season. The Meadow
Tolan allotment was rested - no cows were in the area, and no cows got inside the fences. Since its construction
in 1996, the Meadow Creek exclosure fence has been very effective. The riparian vegetation and stream banks
inside the exclosures have recovered to reference conditions. Fisheries objectives were met inside the Meadow
Creek exclosure fence in 2013.

Figure 23 – Same area after ten years of
livestock exclusion, September 2013

Figure 22 – Grazed area along Meadow Creek,
prior to construction of an exclosure fence,
October 2003

Waugh Creek Exclosure Fence (Sula Ranger District). The Waugh Creek exclosure fence was constructed in
1998 as part of the Camp Reimel EA. In 2005, the Forest completed a 700-foot long extension on the upstream
end of the 1998 exclosure fence. The Waugh Creek exclosure fence now consists of a 700-foot long exclosure
and a 1400-foot long exclosure separated by a cattle ford. 2013 was the 15th consecutive year that the Waugh
Creek exclosure fence was operational. The Waugh Gulch pasture did not receive scheduled grazing in 2013,
and no cows got inside the exclosure fence. Trespass grazing, which has been a problem in past years, was not
evident in 2013. The Waugh Creek stream channel inside the exclosure fence has narrowed and healed since
1998, which has produced much better fish habitat than what was present prior to fencing. Fisheries objectives
were met inside the Waugh Creek exclosure fence in 2013.
Bugle Creek Exclosure Fence (Sula Ranger District). The Bugle Creek exclosure fence was constructed in
2000 as part of a fisheries improvement project. 2013 was the 14th consecutive year that the exclosure fence was
operational. The exclosure fence functioned effectively in 2013. The Meadow Tolan allotment was rested - no
cows were in the area, and no cows got inside the fence. The riparian vegetation and stream banks inside the
fence continue to show excellent recovery. The stream channel has narrowed and healed, and the willow
seedlings that were planted along the stream banks in 2000 and 2001 are growing well. The fence has not
shifted livestock impacts to other unfenced areas, and has not concentrated grazing impacts above or below the
fence to any great degree. The hardened livestock ford at the upper end of the fence has been effective in
reducing bank trampling where livestock cross Bugle Creek. The livestock ford at the lower end of the exclosure
has not been hardened, and it is erosive and a sediment source. However, because the channel has a sharp
meander in the ford location, it would be difficult to harden at this time. The ford at the lower end of the fence is
being monitored and will be hardened if channel conditions allow in the future. Fisheries objectives were met
inside the Bugle Creek exclosure fence in 2013.
Reimel Creek Exclosure Fence (Sula Ranger District). In 2001, a five-mile long livestock exclosure fence was
constructed around the burned riparian area of Reimel Creek. The upper end of the exclosure fence is located
just below the mouth of Wallace Creek; the lower end is located where Reimel Creek exits the Forest. 2013 was
the 13th consecutive year that the exclosure fence was operational. The Reimel Creek pasture was rested for the
fifth consecutive year in 2013, and there was no livestock use inside or outside the exclosure, and no trespass.
Fisheries objectives were met inside the Reimel Creek exclosure fence in 2013.
123

The Reimel Creek exclosure fence has had mixed success since it was constructed in 2001. Most of the years
have been good years with either no livestock use or only minimal livestock trespass inside the exclosure (e.g.
2001, 2002, 2004, 2006, 2008, 2009, 2010, 2011, 2012, and 2013), but there have been a few poor years with
widespread livestock trespass and impacts inside the exclosure (2003, 2005, and 2007). In general, the poor
years have been hotter and drier than the good years. Riparian conditions along Reimel Creek have substantially
improved since the fence was constructed. The stream channel has narrowed, and numerous willow and alder
shrubs have re-colonized the stream banks (enough to where beaver have re-colonized portions of the stream
bottom). Many of the shrubs originated from 2000-2001 plantings. The fish habitat structures that were
constructed in 1999 are still providing good pools and hiding cover. Most of the burned snags that were felled into
Reimel Creek in May 2003 (BAR project) are providing decent hiding cover. Hundreds (or maybe even
thousands) of new snags have fallen into or across Reimel Creek in the past couple of years. The short sections
of Road 727 that were relocated further away from Reimel Creek in 2001-02 and 2005 are stable and have been
effective in reducing road impacts on the stream channel. The Reimel Creek exclosure fence is the cornerstone
that holds all of these riparian habitat improvements together. With the lack of livestock use in recent years, the
Reimel Creek exclosure fence has had hundreds of snags fall across it, and it will need major maintenance prior
to initiating any future livestock use of the Reimel Creek pasture.
Paradise Campground Jack-Leg Drift Fence (West Fork Ranger District). The Paradise Campground jackleg drift fence was constructed in 2000 as part of a fisheries improvement project. 2013 was the 14th consecutive
year that the fence was operational. The fence consists of a 0.25-mile long wooden jack-leg drift fence that runs
along the north bank of Whitecap Creek adjacent to the Paradise Campground in two segments (separated by a
gap of intact riparian vegetation). The fence has two goals: (1) keep stock from the campground off of the stream
banks along Whitecap Creek; and (2) restore the native riparian community of ponderosa pine trees and hawthorn
shrubs to the stream banks. Goal #1 was achieved in all years except 2013 when stock grazing occurred on the
stream banks (i.e. inside the fence) in August and September. Goal #2 has been partially achieved. Hawthorn
shrubs were successfully re-established on the stream banks in 2009, but only two small ponderosa pine trees
have survived from previous planting attempts. Goal #2 will be fully achieved when more ponderosa pine trees
become established on the stream banks, which will require more planting. The hawthorn shrubs that were
planted in 2009 are growing well and were not harmed by the trespass grazing that occurred in 2013.
Fisheries objectives were not met in 2013 because of the stock grazing that occurred on the stream banks. The
trespass grazing occurred sometime after the campground host was evacuated from the area (because of the
Gold Pan Complex Fire) in mid-August. Had the campground host been present to monitor the situation, the
trespass grazing likely doesn’t occur. The hawthorn shrubs that were planted in 2009 are doing very well, and
were not harmed by the trespass grazing.
Meadow Creek Jack-Leg Drift Fence (Sula Ranger District). The Meadow Creek jack-leg drift fence was
constructed in 2005 along a grazed, upper reach of Meadow Creek. In 2010, the Forest extended the fence 600
feet downstream using partnership dollars awarded by the Montana FWP Sikes program. The purpose of the
fence is to reduce livestock bank trampling (Meadow Tolan grazing allotment) along a chronically trampled
quarter mile-long section of upper Meadow Creek that contains bull trout and westslope cutthroat trout spawning
and rearing habitat. The purpose of the extension is to block off an area where livestock had been able to get
around the lower end of the fence in previous years. 2013 was the 9th consecutive year that the Meadow Creek
drift fence was operational. The fence functioned effectively in 2013. The Meadow Tolan allotment was rested,
and there were no livestock in the area. The stream channel has narrowed and deepened since the jack-leg
fence was originally constructed in 2005. In 2013, fisheries objectives were met inside the Meadow Creek drift
fence.
Coal Creek Jack-Leg Drift Fence (West Fork Ranger District). The Coal Creek jack-leg drift fence was
constructed in 2007 along the north side of Coal Creek above the Forest boundary. The fence is 1100 feet long
and contains two wildlife openings that are closed during the livestock grazing season. The purpose of the fence
is to protect westslope cutthroat trout spawning habitat from livestock bank trampling. 2013 was the 7th year that
the Coal Creek drift fence was operational. The fence functioned effectively in 2013. There were no signs of
livestock use inside or outside the fence. The riparian vegetation and stream banks inside the drift fence looked
good. In 2013, fisheries objectives were met inside the Coal Creek exclosure fence.
Meadow Tolan Grazing Allotment (Sula Ranger District). In 1997, Forest fisheries, watershed, and range
specialists established a formal aquatic monitoring plan for the Meadow Tolan, Bunch Gulch, and Shirley
Mountain grazing allotments. The monitoring plan (Appendix B in the 1997 Meadow Tolan/Bunch Gulch/Shirley
Mountain Grazing Allotments EA) established 13 long-term monitoring reaches. A 14th reach was added in 2000.
Each reach is 200 feet long, with a total bank length of 400 feet. At the conclusion of the grazing season, the
following variables are measured at each reach: (1) the amount of bank trampling, (2) a stream channel cross124

section measurement, and (3) photo points or utilization measurements. The monitoring reaches are scattered
throughout the allotments in representative areas where grazing occurs. The majority of the reaches are located
in the Meadow Creek drainage. 2013 was the 15th consecutive year (1999-2013) that the reaches were
monitored. Results and trends are discussed in Item 17, Watershed Baseline Monitoring. Monitoring will
continue in 2014.
Waugh Gulch Grazing Allotment (Sula Ranger District). In 2008, Forest fisheries, watershed, and range
specialists established a formal aquatic monitoring plan for the Waugh Gulch grazing allotment. The 2008 Waugh
Gulch and Andrews Grazing Allotments EA directed the Forest to conduct fish habitat, stream channel, and
vegetation trend monitoring at ten-year intervals at a minimum (EA Monitoring Plan, pages 2-5 and 2-6). In order
to accomplish this, six long-term monitoring reaches were established in Waugh Creek, the West Fork of Camp
Creek, and several unnamed tributaries to the West Fork of Camp Creek. Each reach is 200 feet long, with a
total bank length of 400 feet. At the conclusion of the grazing season, the following variables are measured at
each reach: (1) the amount of bank trampling, (2) a stream channel cross-section measurement, and (3) photo
points or utilization measurements. The monitoring reaches are located in portions of the allotments that have
had considerable livestock use in the past and are sensitive to grazing impacts because of their stream type and
fisheries concerns. The purpose of the monitoring is to monitor the effect of livestock on stream stability and
provide adaptive management feedback in order to maintain or improve stream channel and riparian conditions.
The reaches were monitored for the first time in September, 2009 following the 2009 grazing season (results were
discussed in the FY 2009 Forest Plan Monitoring Report, Item 17, Watershed Baseline Monitoring). The reaches
were not monitored in 2010-2013 because the Waugh Gulch allotment was rested. Monitoring will occur in 2014
if the allotment is active.
Sula Peak and East Fork Grazing Allotments (Sula Ranger District). In 2010, Forest fisheries, watershed,
and range specialists established a formal aquatic monitoring plan for the Sula Peak and East Fork grazing
allotments. The monitoring plan is included in the Appendix to the 2010 Sula Peak and East Fork Grazing
Allotments EA (EA Appendix, pages EA-1, EA-2, and EA-3). The monitoring plan established eight long-term
monitoring reaches in Spring Gulch, Colvert Creek, Jennings Camp Creek, Guide Creek, North Fork Lyman
Creek, and Cameron Creek. At the conclusion of the grazing season, the following variables are measured at
each reach: (1) the amount of bank trampling, (2) a channel stability rating, and (3) a proper functioning condition
rating, stream channel cross-section measurement, and (3) photo points or utilization measurements. The
monitoring reaches are located in portions of the allotments that have had considerable livestock use in the past
or are sensitive to grazing impacts because of their stream type and fisheries concerns. The purpose of the
monitoring is to monitor the effect of livestock on stream stability and provide adaptive management feedback in
order to maintain or improve stream channel and riparian conditions. The reaches were monitored for the first
time in September, 2010 following the 2010 grazing season. Two of the reaches in the Spring Gulch drainage
were monitored in 2011. Monitoring did not occur in 2012 and 2013 because the allotments were rested.
Monitoring will occur in 2014 if the allotments are active.
Our key findings from monitoring grazing allotments are:
•

Riparian exclosure fences are an effective tool for protecting important riparian resources within grazing
allotments.

•

Fenced riparian areas have shown that they respond quickly and positively to the absence of livestock
grazing. Considerable recovery of the vegetation and stream banks occurs during the first year of livestock
absence, and by year 3 to 5, riparian recovery is generally excellent.

•

If regularly maintained, exclosure fences essentially have a 100% chance of achieving recovery goals.

•

The most negative aspect to riparian exclosure fences is the annual maintenance commitment; another is the
lack of visual “naturalness” on the landscape (most of the fences are made out of conventional steel post and
barbed wire) and a generally low potential for disrupting big game movement. In nearly 20 years of exclosure
fence monitoring, the only dead animal that we have found hanging by the barbed wire was a red-tailed hawk.
There are numerous places where deer and elk jump the fences every year, but we have never found a dead
deer or elk caught up in the barbed wire.

Weed Management
In summer 2011, Forest range personnel and contractors sprayed herbicides along a couple hundred acres of
trails in the Selway Bitterroot Wilderness Area in Idaho. This spraying was the first phase of implementing the
2009 Selway Bitterroot Wilderness Invasive Weed Management project. Forest fisheries biologists monitored the
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herbicide (aminopyralid and metsulfuron methyl) spraying that occurred along the Selway River Trail #4 corridor
from Paradise to Bad Luck Creek. Most of this 2-mile long segment of trail is located within the 300-foot wide
RHCA surrounding the Selway River. The trail also crosses several unnamed intermittent tributaries to the
Selway River. It appeared that the RHCA spray mitigations were properly followed. The majority of the spraying
occurred > 100 feet from the Selway River and its tributaries. There were no visual indications that herbicides
were spraying within 25 feet of live water.
In July 2012, Forest fisheries biologists monitored the contracted roadside herbicide spraying that annually occurs
along the Magruder Corridor road ditches. Many of these road ditches are located within RHCAs close to Deep
Creek and the Selway River. The contractor did not broadcast spray – he spot sprayed with a hose and
according to the dye patterns that were observed, the water protection mitigation measures were adequately
followed.
In October 2013, Forest fisheries biologists monitored vegetative conditions along the Selway River Trail #4
corridor between Magruder and Thompson Flat in the Frank Church River of No Return Wilderness Area. This
trail corridor has been spot sprayed with herbicides several times over the past decade. Most of the trail corridor
is located within the 300-foot wide RHCA surrounding the Selway River. The herbicide treatments have
substantially reduced the coverage of spotted knapweed along the trail and its adjacent grass lands.
Our key findings from monitoring grazing allotments are:
•

Our monitoring of herbicide projects has been limited, but the evidence we do have suggests that water
protection mitigation measures have generally been followed.

Timber Management
In 2010-2013, Forest fisheries biologists monitored the following timber sales:
•

Lost Trail Ski Area Expansion (completed in 1999)

•

Charles Waters Campground Commercial Thinning (completed in 2010)

•

Kerlee Bert (completed in 2010, part of the Middle East Fork project)

•

Middle East Fork Recovery (completed in 2010, part of the Middle East Fork project)

•

Tepee Blend - Lost Trail West subdivision (completed in 2010)

•

West Fork Highway Right-of-Way Clearing (completed in 2010)

•

Tepee Blend – Bertie Lord/Tepee subdivision (completed in 2011, part of the Middle East Fork project)

•

Halford Seed Production Area (completed in 2012)

•

Buck Creek Seed Production Area (completed in 2012)

•

Kerlee Dowling Firewood Timber Sale (completed in 2012)

•

Trapper Bunkhouse (Record of Decision in 2008, completed in 2013)

•

Lower West Fork (Record of Decision in 2010, completed in 2013)

•

Forest-wide Recreation Site Hazard Tree Removal (completed in 2013)

•

Lost Trail Ski Area Sanitation Salvage Sale (completed in 2013)

•

Larry-Bass Vegetation Management Project (timber portion completed in 2013; associated activities
ongoing)

•

Burned Area Recovery (timber portion completed in 2007; watershed portion still ongoing)

The purpose of our monitoring was to: (1) verify protection of the RHCAs; (2) look for indications of sediment
delivery to streams; (3) monitor log hauling conditions; (4) document the application and effectiveness of the
fisheries mitigation measures; and (5) assess the effects analysis predictions made in project NEPA documents
and biological assessments. The results of our monitoring were documented in individual unit logs for each visit,
which are available upon request. The monitoring results for each of the sales are summarized below.

126

Lost Trail Ski Area Timber Sale (Sula Ranger District). The Lost Trail Ski Area timber sale originated from the
1997 Lost Trail Ski Area Expansion FEIS. The sale was completed in 1999. A variety of yarding systems was
used to clearcut corridors for chairlifts and ski runs. About a quarter mile of RHCA along the East Fork of Camp
Creek was clearcut for the construction of chairlift #3.
The monitoring plan for fisheries in the FEIS directed the Forest to monitor the effect of the project on the riparian
management objectives for pool frequency, large woody debris frequency, water temperature, and width-depth
ratios in the East Fork of Camp Creek (FEIS, page 2-28).
In 1996, Forest fisheries biologists established two monitoring reaches in the East Fork of Camp Creek:
1. A 2.24-mile long “untreated” reach downstream of Road 729. This reach is located immediately
downstream of the ski run and chairlift clearing area. No project activities occurred in the untreated
reach.
2. A 1400-foot long “treatment” reach immediately upstream of Road 729. 1100 feet (or 79%) of this reach
was clearcut in 1998-99 to construct ski runs and chairlift #3.
Both monitoring reaches were surveyed prior to the start of any clearing of ski runs and lift corridors to establish
baseline RMO conditions. The untreated reach below Road 729 was surveyed in summer, 1996; the treatment
reach above Road 729 was surveyed in summer, 1997. Follow up surveys of the two reaches occurred in 2006
(8 years after clearing) and 2010 (12 years after clearing). The following tables and graphs summarize the
changes in the RMOs that we observed in the two reaches between 1996-97 (before clearing), 2006 (8 years
after clearing) and 2010 (12 years after clearing).
Table 4 - Number of pools in the treatment (above Road 729) and untreated (below Road 729) reaches

Before clearing (1996 & 1997)
2006 (8 years after clearing)
2010 (12 years after clearing)

Treatment reach
above Road 729
68
80
78

Untreated reach
below Road 729
436
446
451

The number of pools includes main channel and pocket pools combined; in order to be counted as a pool,
maximum depth had to be at least seven inches.
Figure 24 - # pools in the treatment (above Road 729) and untreated (below Road 729) reaches.
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The Lost Trail Ski Area Expansion FEIS predicted that pool frequency would be maintained in the East Fork of
Camp Creek (FEIS, 4-11). Our monitoring confirms that prediction. The number of pools has not changed much
over the past 13 years in either monitoring reach (Figure 24). Small increases in pools were observed in both
monitoring reaches; however, the increases are so small that they could be artifacts of observer variability (Figure
24).
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Table 5 - # large wood pieces in the treatment (above Road 729) and untreated (below Road 729) reaches.
Treatment reach
above FSR 729
203
254
245

Before clearing (1996 & 1997)
2006 (8 years after clearing)
2010 (12 years after clearing)

Untreated reach
below FSR 729
354
621
628

To be counted as large wood, a piece had to be at least 10 cm diameter and 3 m long (R1/R4 size criteria)
Figure 25 - # large wood pieces in the treatment (above Road 729) and untreated (below Rd 729) reaches.
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The Lost Trail Ski Area Expansion FEIS predicted that large woody debris frequency would be maintained in the
East Fork of Camp Creek (FEIS, page 4-11). Our monitoring confirms that prediction. The amount of large wood
increased in both reaches between 1996-97 and 2010 (Table 5, Figure 25). In the treatment reach, the increase
was small and appeared to be mostly caused by woody debris pieces left behind after the timber sale. Also,
much of the wood in the treatment reach is old and rotten (of low quality) and will disintegrate over the next few
decades. Most of the riparian area has been clearcut along the treatment reach, and the stream is too small (i.e.
lacks the scouring power) to import large wood from intact riparian areas further upstream. Eventually, because
of those factors, the treatment reach will have a shortage of large wood that persists decades into the future. In
the untreated reach, the amount of large wood increased substantially between 1996-97 and 2006 because of the
recruitment of numerous beetle-killed Douglas fir and lodgepole pine trees. Little change occurred between 2006
and 2010.
Table 6 - Degree days recorded at three water temperature monitoring sites between 1996 and 2010
(recording period was July 18 to October 1)
Year
1996
1997
1998
2001
2002
2006
2008
2010

East Fork Camp Creek
(directly below Rd 729)
*
426
489
491
436
*
*
456

East Fork Camp
Creek (mouth)
677
717
798
*
*
730
657
*

West Fork Camp
Creek (mouth)
610
662
710
700
605
649
587
626

* = site not monitored in that year; in 2010, releases of warm water from the Lost Trail Hot Springs confounded
the temperature data that was collected at the mouth of the East Fork of Camp Creek
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Figure 26 - Difference in degree days recorded at the mouth of the East Fork of Camp Creek (treatment
site) and the mouth of the West Fork of Camp Creek (control site).
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The Lost Trail Ski Area Expansion FEIS predicted that water temperatures would be maintained in the East Fork
of Camp Creek (FEIS, page 4-11). To test for temperature changes attributable to the timber sale, a thermograph
was placed in the mouth of the East Fork of Camp Creek, with another thermograph placed for comparison in the
mouth of the nearby West Fork of Camp Creek (the control site). In 1996-98, prior to the clearing for the ski runs
and lift corridors, the treatment site at the mouth of the East Fork averaged 70 degree days warmer than the
control site at the mouth of the West Fork (Figure 26). In 2006 and 2008, the difference between the sites was
essentially the same. The data in Figure 26 suggests that the timber sale has had an indistinguishable effect on
water temperatures in the East Fork of Camp Creek.
Figure 27 - Difference in degree days recorded at the mouth of the West Fork of Camp Creek (control site)
and in the East Fork of Camp Creek at the Road 729 crossing (treatment site immediately downstream of
the chairlift #3 clearcut).
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Figure 27 displays how the degree day difference between the mouth of the West Fork of Camp Creek (control
site) and the Road 729 crossing of the East Fork of Camp Creek (treatment site immediately below the chairlift #3
clearcut) has changed between 1997 and 2010. The declining trend line suggests that stream temperatures in
the clearcut portion of the treatment reach have cooled a little since the harvest occurred. The cooling trend is
attributed to the dense alder growth that has occurred along the East Fork since the overstory was removed. The
clearcutting for the chairlift #3 corridor resulted in about a 50% loss in overstory shade on the East Fork of Camp
Creek above the Road 729 crossing (Figure 28).
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Figure 28 - Percent of the treatment reach shaded by overstory vegetation above the Road 729 crossing.
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The last RMO we monitored is bankfull width-depth ratio, which is a measure of stream channel dimensions and
stability. Width-depth ratios were only monitored in the untreated reach below the Road 729 crossing. Widthdepth ratios were measured a total of eight times between 1997 and 2010. Figure 29 displays the width-depth
ratios that were measured between 1998 and 2010.

ratio

Figure 29 - Bankfull width-depth ratios measured in the untreated reach below the Road 729 crossing.
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The Lost Trail Ski Area Expansion FEIS predicted that width-depth ratios would be maintained in the East Fork of
Camp Creek (FEIS, page 4-11). The data in Figure 29 generally supports that prediction. The small fluctuations
in the ratios displayed in Figure 29 are the result of observer variability and are too small to distinguish real
channel changes. Channel stability was rated as “good” at each monitoring visit, and there has been no
detectable aggradation or degradation of substrates. The channel has remained stable throughout the monitoring
period. The monitoring data supports the conclusion in the FEIS that ski area expansion activities would maintain
downstream channel conditions.
In the treatment reach above Road 729, width-depth ratios were not measured, but the length of split channels
transporting surface flow was measured. In 1997, prior to clearing, there was 182 feet of split channel carrying
surface flow in the treatment reach. In 2006, it had decreased by about half to 90 feet. In 2010, the length of split
channel carrying surface flow increased to 305 feet. The amount of split channel transporting surface flow in the
treatment reach in any given year is believed to be largely controlled by the amount of stream discharge at the
time of monitoring. During higher water years, the length increases. During lower water years, it decreases. The
split channels that are present in the treatment reach have rocky, well-armored banks, and appear to be stable.
Our monitoring findings indicate:
The Lost Trail Ski Area Expansion FEIS predicted that there would be increased sediment delivery to the East
Fork of Camp Creek, but extensive project sediment mitigations would keep the amount of sediment delivered to
the East Fork to immeasurable levels. There would be an increased risk of channel instability in the East Fork of
Camp Creek due to increased water yields caused by clearcutting for the chairlifts and ski runs (FEIS, pages 4-6
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to 4-9, 4-11). 1n 1999, Forest hydrologists established a stream channel monitoring site in the East Fork of Camp
Creek below the Road 729 crossing. The purpose of the site was to detect any changes to stream channel
conditions that could be caused by the expansion activities occurring upstream. This site was monitored eight
times between 1999 and 2010. No changes were detected over that time period. Channel stability remained
good throughout the monitoring period, and there were no detectable changes in stream channel cross-section,
width-depth ratio, sediment aggradation, or channel degradation. This data supports the predictions that the
amount of sediment entering the East Fork of Camp Creek would be immeasurable, and width-depth ratios would
be maintained. The expansion activities did not appear to alter channel stability.
The Lost Trail Ski Area Expansion FEIS predicted that the RMOs for pool frequency, large woody debris
frequency, water temperature, and width-depth ratio would be maintained in the East Fork of Camp Creek (FEIS,
page 4-11). The monitoring data supports this prediction.
The Lost Trail Ski Area Expansion FEIS predicted that there could be some minor impacts to westslope cutthroat
trout habitat or individuals in the East Fork of Camp Creek downstream of the project area, but those impacts
would be too small of a magnitude to contribute to a trend towards federal listing or cause a loss of viability to the
species or population (FEIS, pages C-1 and C-2). There would be no effects on bull trout in the main stem of
Camp Creek (FEIS, page C-2). The westslope cutthroat trout population was monitored with electro fishing at
several repeat locations in the East Fork of Camp Creek in 1996, 2004, 2009, 2010, and 2011. Fish species
composition, population numbers, distributions, and size structures remained similar throughout the monitoring
period, which validates the FEIS prediction. No effects have been observed on fish populations downstream of
the project area in the main stem of Camp Creek.
Charles Waters Campground Commercial Thinning (Stevensville Ranger District). Forest fisheries
biologists monitored the Charles Waters Campground timber sale in March 2010. Harvest (thinning) of the large
conifers was focused on the part of the unit that parallels Bass Creek. No trees were cut outside of the marked
boundary (the boundary and marked trees near the boundary were reviewed prior to harvest by the fish biologist
and other IDT members). There was no machinery used in the zone between the stream and the units. The
felling of a few trees toward the stream was discussed and accepted before harvest and this will had no effect on
the stream or any potential for increasing erosion, partly because of the flat topography. The biological
assessment (BA) said that some of the large conifers that were to be thinned could be felled into and left inside
the floodplain for large wood habitat complexity. It was decided prior to harvest that none of the trees that were
selected to be thinned were close enough or leaning in a direction where placement into the active channel would
be efficient. The BA also said that “no trees in the floodplain would be cut, unless they pose a specific safety
hazard to a campsite.” No trees in the floodplain were cut.
Kerlee Bert Timber Sale (Sula Ranger District). The Kerlee Bert timber sale originated from the 2006 Middle
East Fork FEIS. The timber harvest in the Kerlee Bert timber sale was completed in autumn, 2010. In 2010,
Forest fisheries biologists monitored the Kerlee Bert timber sale on January 14 and 15; February 2, 17, and 22;
March 2, 8, 16, and 24; April 6, 19, and 23; and November 1. The following units were monitored: 10C and 14.
Those units were skyline yarded in summer and autumn, 2010. The yarding systems in the Kerlee Bert timber
sale consist of a mix of winter tractor and skyline. Harvest activity in 2009 and 2010 was light and sporadic. The
only activities remaining in 2011 is the completion of some contract-related clean-up and maintenance work.
Our monitoring findings indicate:
RHCAs: RHCAs were present in or adjacent to most of the Kerlee Bert harvest units. All of the RHCAs in the
Kerlee Bert sale were properly marked with one exception – in 2007, a wetland along the unit 17 boundary had its
RHCA marked too narrow. The sale administrator adjusted the boundary to its proper width before harvest
activities commenced. In all of the units, there was no commercial harvest in the RHCAs, and yarding equipment
did not enter the RHCAs. No sediment was seen leaving the harvest units, crossing into the RHCAs, and moving
towards streams. The RHCA monitoring that occurred in the Kerlee Bert timber sale fulfilled the
Haul road conditions: The primary haul roads were Roads 723 and 5785 in the Jennings Camp and Colvert
Creek drainages, and Roads 5758 and 725 in the Meadow Creek drainage. Road 723 closely parallels Jennings
Camp Creek for about 1.5 miles; Road 725 closely parallels Meadow Creek for about two miles. Most of the log
haul on Road 723 occurred in the wintertime with suitable winter hauling conditions. Fewer loads were hauled on
Roads 5758 and 725 in the Meadow Creek drainage. Most of the log hauling in the Meadow Creek drainage
occurred during October-December with dry and minimal ice conditions.
Whenever hauling occurred on Roads 723 or 725, straw bale check dams were installed as mitigation on the
outlets of all of the ditch relief culverts along the road segments that closely parallel Jennings Camp Creek and
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Meadow Creek. Ten check dams were installed on Road 723; 20 check dams were installed on Road 725. The
check dams were monitored and cleaned out in the springs 2008, 2009, and 2010.
On Road 723, four of the 10 check dams trapped sediment in 2008 and prevented it from entering Jennings
Camp Creek. In 2009, five of the 10 check dams trapped sediment. In 2010, three of the 10 check dams trapped
sediment. The total amount of sediment trapped by the check dams was 32 gallons (2008), 11 gallons (2009),
and three gallons (2010). Spring break-up occurred more gently in 2009 and 2010 than it did in 2008, which
resulted in less erosion of the Road 723 surface and less sediment entering the ditch system. Another key factor
was the time of season that log truck traffic ceased. When log trucks ceased hauling by the end of February,
Road 723 had six extra weeks to melt off slowly without any log truck traffic, which reduced its vulnerability to
erosion. Finally, we did not observe sediment escaping the check dams and entering directly into Jennings Camp
Creek in any years.
On Road 725, only one of the 20 check dams trapped sediment in 2008, and that occurred in an insloped ditch
leading into a ditch relief culvert. In 2009 and 2010, none of the 20 check dams trapped any sediment. The total
amount of sediment trapped by the check dams was 7 gallons (2008), none (2009), and none (2010). There were
no indications of sediment escaping the outlets of the ditch relief culverts and entering Meadow Creek.
Our monitoring indicates that the straw bale check dams were effective in keeping sediment out of Jennings
Camp and Meadow creeks. The check dam mitigation is a useful tool to prevent road sediment from entering
nearby streams when winter hauling occurs on roads that closely parallel streams. With the straw bale check
dams, road erosion and sediment contributions to Jennings Camp and Meadow creeks were minimized to the
extent possible, given the poor locations of Roads 723 and 725. The road maintenance (grading and snow
plowing) on the Kerlee Bert sale was conducted in a manner consistent with the programmatic road maintenance
biological assessment for bull trout and the mitigation measures in the Middle East Fork Record of Decision.
Consistency with mitigation measures: Pages C-9 and C-10 in the Middle East Fork Record of Decision list the
fisheries mitigation measures and the monitoring plan. The monitoring plan directs Forest fisheries biologists to
monitor the implementation and effectiveness of the mitigation measures, particularly those affecting RHCAs.
Specifically, monitoring was designed to determine if: (1) the mitigation measures were properly applied; and (2)
were they effective in protecting aquatic ecosystems. Our monitoring indicates that the mitigation measures were
satisfactorily applied in the Kerlee Bert timber sale, and they were effective in protecting aquatic ecosystems.
Fish populations and water temperatures were also monitored in Jennings Camp Creek before, during, and after
the Kerlee Bert timber sale for potential changes that could have been caused by sale activities. Measurable
impacts were not observed. The results of the fish population and water temperature monitoring are discussed in
more detail in Item 21 and 41.
Effects analysis predictions: In the Middle East Fork FEIS and bull trout biological assessment, it was predicted
that there would be no detectable increase in sediment in fish habitat, no increases in water temperatures, and no
reductions in stream shade, woody debris recruitment, and RHCA function. Based on the fact that no sediment
was seen crossing into the RHCAs and no point source sediment inputs were observed along the haul roads, it is
unlikely that a detectable sediment increase occurred as a result of the Kerlee Bert timber sale. Water
temperature monitoring with continuously-recording HOBO-TEMP thermographs failed to detect any discernable
temperature increases in Jennings Camp Creek (see Item 21 and 41 for more details), as would be expected
because there was no reduction of shade in its RHCAs or those of its tributaries. No harvest of trees occurred in
the RHCAs. As a result, there was no effect on woody debris recruitment or RHCA function. In conclusion, our
monitoring indicates that the predictions made in the Middle East Fork Record of Decision and bull trout biological
assessment were valid.
Middle East Fork Recovery Timber Sale (Sula Ranger District). The Middle East Fork Recovery timber sale
(phases I and II) originated from the 2006 Middle East Fork FEIS. The timber harvest in the Middle East
Recovery sale was completed in autumn, 2010. In 2010, Forest fisheries biologists monitored the Middle East
Fork Recovery timber sale on January 21; February 2, 17, and 22; March 2, 8, 16, and 24; April 6, 19, and 23;
June 9 and 18; and November 1. The following units were monitored: 1, 3, 6a, 6b, 21, 38, 47, and 238. All of the
units in the sale were helicopter yarded. All of the timber harvest is completed in the Middle East Fork Recovery
sale and the sale is proceeding towards closure.
Our monitoring findings indicate:
RHCAs: RHCAs were present in or adjacent to most of the Middle East Fork Recovery harvest units. All of the
RHCAs in the Middle East Fork Recovery sale were properly marked. There was no commercial harvest in the
RHCAs, and yarding equipment (i.e. helicopters) did not enter the RHCAs. No sediment was seen leaving the
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harvest units, crossing into the RHCAs, and moving towards streams. Soil disturbance was minimal in the
harvest units due to the helicopter yarding.
Haul road conditions: The primary haul roads were Road 311 in the Guide Creek drainage and the East Fork
Highway. Road 311 closely parallels Guide Creek for 2.4 miles between the East Fork Highway and Guide
Saddle. The log haul on Road 311 occurred in January and February, 2010 under suitable winter hauling
conditions.
Straw bale check dams were installed as mitigation on the outlets of all of the Road 311 ditch relief culverts prior
to the 2010 winter haul. A total of 21 check dams were installed. The check dams were monitored and cleaned
out following the winter haul in April, 2010. Seven of the 21 check dams trapped some sediment and prevented it
from entering Guide Creek. The total amount of sediment that was trapped in 2010 was about 21 gallons, which
was less than the amount trapped during winter hauling for the Lil’ Lyman timber sale in winters 2007 (44 gallons),
2008 (33 gallons) and 2009 (35 gallons). There were no indications of sediment escaping the check dams and
entering Guide Creek. Spring break-up occurred gently and early in 2010, and hauling on Road 311 ceased prior
to the onset of break-up. Road 311 was also closed to all traffic during spring break-up, which helped to minimize
erosion.
Our monitoring indicates that the straw bale check dams were effective in keeping sediment out of Guide Creek.
The check dam mitigation is a useful tool to prevent road sediment from entering nearby streams when winter
hauling occurs on roads that closely parallel streams. With the straw bale check dams, road erosion and
sediment contributions to Guide Creek were minimized to the extent possible, given the poor locations of Road
311. The road maintenance (grading and snow plowing) on the Middle East Fork Recovery timber sale was
conducted in a manner consistent with the programmatic road maintenance biological assessment for bull trout
and the mitigation measures in the Middle East Fork Record of Decision.
Consistency with mitigation measures: Pages C-9 and C-10 in the Middle East Fork Record of Decision list the
fisheries mitigation measures and the monitoring plan. The monitoring plan directs Forest fisheries biologists to
monitor the implementation and effectiveness of the mitigation measures, particularly those affecting RHCAs.
Specifically, monitoring was designed to determine if: (1) the mitigation measures were properly applied; and (2)
were they effective in protecting aquatic ecosystems. Our monitoring indicates that the mitigation measures were
satisfactorily applied in the Middle East Fork Recovery timber sale, and they were effective in protecting aquatic
ecosystems. Fish populations and water temperatures were also monitored in Guide Creek before, during, and
after the Middle East Fork Recovery timber sale for potential changes that could have been caused by sale
activities. Measurable impacts were not observed. The results of the fish population and water temperature
monitoring are discussed in more detail in Item 21 and 41.
Effects analysis predictions: In the Middle East Fork FEIS and bull trout biological assessment, it was predicted
that there would be no detectable increase in sediment contributions to fish habitat, no increases in water
temperatures, and no reductions in stream shade, woody debris recruitment, and RHCA function. Based on the
fact that no sediment was seen crossing into the RHCAs from the harvest units, and no point source sediment
inputs to Guide Creek or the East Fork Bitterroot River were observed, it is unlikely that a detectable sediment
increase occurred as a result of the Middle East Fork Recovery timber sale. Water temperature monitoring with
continuously-recording HOBO-TEMP thermographs failed to detect any discernable temperature increases in
Guide Creek (see Item 21 and 41 for more details), as would be expected because there was no reduction of
shade in the RHCA surrounding Guide Creek. There was no commercial harvest of trees in the RHCAs, and
where manual thinning occurred in RHCAs, it was conducted in a manner that maintained stream shading and
complied with the fisheries mitigation measures in the Middle East Fork Record of Decision and the programmatic
timber sale improvement biological assessment for bull trout. Meeting those mitigations satisfactorily protected
and maintained shade, woody debris recruitment, and RHCA function. In conclusion, our monitoring indicates
that the effects of the Middle East Fork Recovery timber sale were consistent with the predictions made in the
Middle East Fork Record of Decision and bull trout biological assessment.
Tepee Blend Timber Sale, Lost Trail West Subdivision (Sula Ranger District). The Lost Trail West salvage
sale originated from a 2005 Decision Memo, and was incorporated into the Tepee Blend timber sale (a 2006
Middle East Fork FEIS project). The Lost Trail West salvage sale was completed in June, 2010. All of the
acreage was harvested by helicopter. In 2010, Forest fisheries biologists monitored the Lost Trail West salvage
sale on June 4, 9, and 10; August 4 and 11; and November 15. The following units were monitored: 2, 3L, 6,
11L, and 12. All of the harvest was completed in the Lost Trail West subdivision.
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Our monitoring findings indicate:
RHCAs: RHCAs were present in or adjacent to most of the Lost Trail West harvest units. All of the RHCAs were
properly marked. There was no commercial harvest in the RHCAs, and yarding equipment (i.e. helicopters) did
not enter the RHCAs. No sediment was seen leaving the harvest units, crossing into the RHCAs, and moving
towards streams. Soil disturbance was minimal in the harvest units due to the helicopter yarding.
Haul road conditions: The primary haul roads were Road 729 and the East Fork Highway. Road 729 is an
upland road that crosses the East Fork of Camp Creek (once, near chairlift #4) and a couple of small tributaries to
the East Fork of Camp Creek. Hauling occurred for a couple of weeks in June, 2010. No sediment concerns
arose during the log haul. A Best Management Practices (BMP) violation occurred during post-haul road grading
(August, 2010) when the purchaser’s grader operator side-casted road material into the East Fork of Camp Creek
at the Road 729 crossing. Road material was sidecasted at the stream crossing for a length of about 60 feet.
The majority of the side-cast material was stopped by riparian vegetation 3-4 feet down the fillslope and did not
enter the East Fork of Camp Creek. Maybe a wheelbarrow load or two of road material was side-casted directly
into the East Fork of Camp Creek. Per sale administrator orders, the purchaser attempted to retrieve as much of
the side-casted material as possible and bring it back up onto the shoulder of Road 729.
Consistency with mitigation measures: The fisheries mitigation measures are listed in the Lost Trail West
Decision Memo. The fisheries mitigation measures were satisfactorily met with one exception – the side-casting
that occurred at the Road 729 crossing of the East Fork of Camp Creek violated the mitigation measure that
states that all sale-related road maintenance activities would comply with the Bull Trout Programmatic Road
Maintenance Biological Assessment. The Programmatic Biological Assessment specifically prohibits sidecasting.
The mitigation measures concerning log hauling were adequately met: (1) Forest roads were protected from
unwarranted damage during the log haul; and (2) the log haul did not alter road conditions to the degree needed
to cause sediment input to streams. The mitigation measure for felling hazard trees in RHCAs was met – eight
hazard snags in the vicinity of the Road 729 crossing were directionally felled into the East Fork Camp Creek
RHCA and left on site. The mitigation measure for storing fuel or refueling in RHCAs was met – refueling of the
helicopter via a fuel truck was allowed to occur on the gravel parking lot at the bottom of chairlift #4. This parking
lot was located within the outer portion of the 150-foot RHCA surrounding the East Fork of Camp Creek. No fuel
spills occurred. The mitigation measure for locating helicopter landings was met – one landing was located in the
uplands outside of RHCAs, the other landing was partially located in an existing clearing within a 100-foot RHCA
surrounding an intermittent non-fish bearing tributary to the East Fork of Camp Creek. Forest fisheries biologists
reviewed the proposed RHCA helicopter landing prior to its use, and directed the sale administrator to implement
two actions in order to achieve consistency with the helicopter landing mitigation measure. Those actions were:
(1) the north side of the landing must not leave the shoulder of Road 729; and (2) three straw bale check dams
must be installed in the inslope ditch of Road 729 within the perimeter of the landing. Those actions were
successfully implemented.
Effects analysis predictions: The Lost Trail West bull trout biological assessment predicted that there would be no
detectable impacts on westslope cutthroat trout individuals and habitat in the East Fork of Camp Creek, and bull
trout individuals and habitat in Camp Creek and the East Fork Bitterroot River. This prediction was valid with the
exception of the side-casting of road material that occurred in the East Fork of Camp Creek at the Road 729
crossing. Water temperature monitoring with continuously-recording HOBO-TEMP thermographs failed to detect
any discernable temperature increases in the East Fork of Camp Creek (see Item 21 and 41 for more details), as
would be expected because there was no reduction of shade in the RHCA. The directionally felling of the eight
hazard snags near the Road 729 crossing increased large wood recruitment on the habitat unit scale in the East
Fork of Camp Creek. In conclusion, our monitoring indicates that the effects of the Lost Trail West salvage sale
were generally consistent with the predictions made in the bull trout biological assessment.
West Fork Highway Right-of-Way Clearing Timber Sale (West Fork Ranger District). The West Fork
Highway Right-of-Way (ROW) clearing was conducted by the Ravalli County Road and Bridge Department. The
clearing occurred in winters 2008-09 and 2009-10, and was completed in summer 2010. Most of the clearing
occurred on private lands, but there were about 18 scattered areas of highway that were cleared on Bitterroot
National Forest lands. The clearing was conducted with excavators, tractor skidders, and self-loading log trucks.
In 2010, Forest fisheries biologists monitored the ROW clearing on April 13; November 17, 19, and 29; and
December 1.
Our monitoring findings indicate:
RHCAs: Most of the highway ROW clearing occurred within the 300-foot RHCA surrounding the West Fork
Bitterroot River. Other affected RHCAs were the 150-foot RHCA surrounding Painted Rocks Reservoir and
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several 150 to 300-foot RHCAs surrounding tributaries to the West Fork Bitterroot River. To balance the needs of
highway safety with RHCA function, the County, Forest, and U.S. Fish and Wildlife Service agreed on the
following mitigation measures in the Section 7 bull trout informal consultation:
On the river side of the highway:
• No clearing would occur wherever the highway approaches within 50 feet of the West Fork Bitterroot
River
• All trees 9 inches dbh or larger within 300 feet of the West Fork Bitterroot River would be retained with the
exception of a small number of hazard trees identified by the County. The hazard trees (5 mature
cottonwood trees, 8 dead lodgepole pine, and 1 mature Douglas fir) would be felled and left on site in the
RHCA with the exception of the dead lodgepole pine. The dead lodgepole would be removed to prevent
firewood cutters from disturbing soils and vegetation in the RHCA and making a mess along the highway.
Where possible, the hazard trees would be directionally felled towards the river.
• Live or dead trees < 9 inches dbh may be felled or chipped if they occur more than 50 feet from the West
Fork Bitterroot River.
• Limited limbing of trees > 9 inches dbh is allowable in RHCAs.
On the upland side of highway:
• No treatment would occur within 50 feet of all tributary crossings and wetlands.
The commercial-sized trees designated for removal in the ROW were painted by the Forest Service. The trees
designated for retention were painted and flagged by Forest timber and fisheries personnel.
Haul road conditions: The only haul road was the West Fork Highway, which is paved. There were no erosion or
sediment concerns associated with log hauling.
Consistency with mitigation measures: The fisheries mitigation measures listed above were satisfactorily met.
The flagged and painted leave trees were retained as directed. The individually marked hazard trees (mostly
cottonwoods) were directionally felled towards the river and left on site as directed. The dead lodgepole pine
were removed as expected. The chipping/grinding of brush did not extend beyond the bottom of the highway
ditch in areas where the highway approached within 50 feet of the river. The “no treatment” 50-foot buffers
surrounding the tributary crossings and wetlands were correctly marked and left alone.
Effects analysis predictions: The West Fork Highway ROW bull trout biological assessment predicted that if the
mitigation measures were properly implemented, existing levels of shade on the river and its tributaries would be
adequately preserved, future woody debris recruitment potential would be maintained, and there would not be
measurable increases in river temperatures. Our monitoring indicates that these predictions were valid.
Tepee Blend Timber Sale, Bertie Lord-Tepee Subdivision (Sula Ranger District). This sale contained all of
the Middle East Fork FEIS timber harvest units in the Bertie Lord and Tepee Creek drainages. The timber
harvest and hauling was completed in summer, 2011. All of the units were skyline yarded. This sale was the last
of the Middle East Fork FEIS timber sales. In 2011, Forest fisheries biologists monitored the units on May 20,
July 19, and November 2. The following units were monitored: 11t, 28b, 30a, 40, 44b, and 243.
Our monitoring findings indicate:
RHCAs: RHCAs bordered most of the harvest units. All of the RHCAs were properly marked. There was no
cutting of trees in the RHCAs, and yarding equipment (i.e. skyline corridors) did not enter the RHCAs. No
sediment was seen leaving the harvest units and crossing into the RHCAs. Soil disturbance was not excessive
along the skyline corridors.
Haul road conditions: The primary haul roads were Road 5778 in the Tepee Creek drainage and Road 13313 in
the Bertie Lord Creek drainage. Road 5778 closely parallels Tepee Creek for 0.5 miles before climbing out of the
stream bottom. The segment of Road 5778 that closely parallels Tepee Creek was BMP upgraded (i.e. road
surface was graveled and inslope ditches were lined with rock) prior to log hauling. Road 13313 is mostly a dry,
upland road that side-hills across the upper portion of the Bertie Lord unnamed tributary 0.4 drainage. Road
13313 crosses the intermittent upper headwater forks of Tepee Creek and Bertie Lord unnamed tributary 0.4
several times. These crossings have relatively gentle grades and were dry at the time that hauling occurred. The
log haul occurred in the summer of 2011 when road conditions were dry and dusty.
Straw bale check dams were installed as mitigation on the outlets of the two ditch relief culverts that are located
on the 0.5 mile segment of Road 5778 that closely parallels Tepee Creek. The lower check dam was located at
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milepost 0.2 (milepost 0.0 starts at the Forest boundary cattleguard); the upper check dam was located at
milepost 0.4. These two check dams were maintained throughout the summer 2011 log haul. Neither check
dam received measurable amounts of sediment as a result of the log truck traffic. The hauling occurred under
dry and dusty conditions, and there was apparently no sediment mobilized from the Road 5778 prism and ditch
system during that time. Prior to conducting the log haul, the two check dams on Road 5778 were also
maintained and cleaned each spring for the years 2008, 2009, and 2010. The amount of sediment trapped by
the milepost 0.2 check dam was 137 gallons (spring, 2008), 28 gallons (spring, 2009), 8 gallons (spring, 2010),
and 10 gallons (spring, 2011). The greatly reduced amounts of sediment that were trapped at the milepost 0.2
check dam in 2010 and 2011 were attributable to lining the inslope ditch with rock in autumn, 2009. The check
dam at milepost 0.4 did not receive any measurable amounts of sediment in 2008, 2009, 2010, or 2011. Its
inslope ditch was lined with rock when Road 5778 was graveled in 2006. The BMP upgrades that were
completed on Road 5778 (graveling and lining the inslope ditches with rock) have substantially reduced road
and ditch erosion and road sediment inputs to nearby Tepee Creek. Prior to receiving the BMP upgrades, Road
5778 was highly erosive and a major sediment source to Tepee Creek.
Our monitoring on this sale and others indicates that straw bale check dams are an effective and useful tool for
keeping road sediment out of nearby streams when log hauling is occurring. The check dam mitigation is most
effective when the bales are installed prior to the onset of winter so that they will be in place and functioning
during spring break-up. Spring break-up is the time of year when log truck traffic is most likely to produce
sediment. The road grading that occurred in association with the timber sale was conducted in a manner
consistent with the programmatic road maintenance biological assessment for bull trout and the mitigation
measures in the Middle East Fork Record of Decision. There was no snow plowing.
Consistency with mitigation measures: Pages C-9 and C-10 in the Middle East Fork Record of Decision list the
fisheries mitigation measures and the monitoring plan. The monitoring plan directs Forest fisheries biologists to
monitor the implementation and effectiveness of the mitigation measures, particularly those affecting RHCAs.
Specifically, monitoring was designed to determine if: (1) the mitigation measures were properly applied; and (2)
were they effective in protecting aquatic ecosystems. Our monitoring indicates that the mitigation measures were
satisfactorily applied in the Tepee Blend, Bertie Lord-Tepee Subdivision timber sale, and the mitigations were
effective in protecting aquatic ecosystems. Fish populations and water temperatures were also monitored in
Tepee Creek and Bertie Lord Creek before, during, and after the timber sale for potential changes that could have
been caused by sale activities. Measurable impacts were not observed. The results of the fish population and
water temperature monitoring are discussed in more detail in Item 21 and 41.
Effects analysis predictions: In the Middle East Fork FEIS and bull trout biological assessment, it was predicted
that there would be no detectable increase in sediment to fish habitat, no increases in water temperatures, and no
reductions in stream shade, woody debris recruitment, and RHCA function. Based on the fact that no sediment
was seen crossing into the RHCAs from the harvest units, and no point source sediment inputs to Tepee Creek,
Bertie Lord Creek, or the East Fork Bitterroot River were observed, it is unlikely that a detectable sediment
increase occurred as a result of the timber sale. Water temperature monitoring with continuously-recording
HOBO-TEMP thermographs failed to detect any discernable temperature increases in Tepee Creek, Bertie Lord
Creek, or Bertie Lord unnamed tributary 0.4 (see Item 21 and 41 for more details), as would be expected because
all of the RHCAs buffers were protected. The protection of intact RHCAs maintained shade, woody debris
recruitment, and RHCA function. In conclusion, our monitoring indicates that the effects of the Tepee Blend,
Bertie Lord-Tepee Subdivision timber sale were consistent with the predictions made in the Middle East Fork
Record of Decision and bull trout biological assessment.
Halford Seed Production Area Timber Sale (West Fork Ranger District). NEPA for this 45-acre timber sale
was covered in a 2005 Decision Memo. The sale contained three small units (8, 9, and 10). Mandatory winter
tractor and skyline yarding occurred in winter 2006-07, February 2009, and March-April, 2012. All of the units
were partially harvested and will not be completed because the timber sale contract expired before all of the
acreage could be harvested. Forest fisheries biologists monitored this project on November 4, 2011, March 28,
2012, and April 10, 2012.
Our monitoring findings indicate:
RHCAs: There were only two RHCAs in the Halford Seed Production Area sale, and both of them were located in
the lower portion of unit 9. Harvest was completed along these RHCAs in winter 2006-07 and February 2009.
There was no cutting inside the RHCAs, and yarding equipment did not enter the RHCAs. There was no soil
disturbance near the RHCAs, nor any sign of erosion or sediment movement into the RHCAs.
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Haul road conditions: Straw bale check dams were installed on the stream crossings on the sale area haul roads
(Road 5633 and spurs) prior to hauling. The straw bale check dams remained in place throughout the winter and
functioned satisfactorily. Only one of the check dams had any sediment pushed up against it, and that was the
check dam in the inslope ditch at the lower Road 5633 crossing of Halford Creek. It trapped a small amount of
gravel aggregate (5 gallons?) that was eroded during a late February rain-on-snow event before the sale was
active. The rest of the check dams were clean – they received no sediment moving towards them. Spring breakup and melt-off occurred gently with no erosion problems in April, 2012. The snow plowing satisfactorily complied
with the specifications in the bull trout programmatic road maintenance biological assessment.
Consistency with mitigation measures: The mitigation measures in the Decision Memo were satisfactorily
followed.
Effects analysis predictions: The fisheries biological assessment/evaluation predicted that the Halford Seed
Production Area timber sale would result in insignificant sediment inputs to streams and would maintain water
temperatures, water quality, woody debris recruitment, and fish habitat structure and complexity. No detectable
changes would occur to fish populations. Our monitoring has validated these predictions. Protecting the RHCAs
has maintained all of the essential fish habitat elements (cold, clean, complex, connected) in Gemmell Creek and
the Nez Perce Fork. Sedimentation resulting from sale activities has not been detected in any streams.
Detectable changes in the westslope cutthroat trout population in Gemmell Creek have not been evident.
Buck Creek Seed Production Area Timber Sale (West Fork Ranger District). NEPA for this 59-acre timber
sale was covered in a 2006 Decision Memo. Implementation was combined with Trapper Bunkhouse timber
harvest in summer, 2012. The sale contained two units (A and B) that were yarded by helicopter in June, 2012.
Forest fisheries biologists monitored this project on June 18 and August 20, 2012.
Our monitoring findings indicate:
RHCAs: The harvest units were not located near RHCAs, but a new helicopter landing was constructed just
outside the 150-foot RHCA boundary surrounding a non-fish bearing, perennial section of upper Buck Creek.
The landing was located in a manner that avoided disturbing the vegetation and soils in the Buck Creek RHCA.
Sediment mitigation structures (e.g. silt fence and/or straw bales) were not installed around the perimeter of the
landing because field review indicated that the gentle terrain and existing vegetation would be sufficient to stop
any potential sediment flow from entering the RHCA. Thunderstorm-caused rilling of the sandy substrate was
evident on the floor of the constructed landing on August 13, 2012, but it did not result in sediment flow into the
RHCA. There was sufficient woody slash on the floor of the landing near the RHCA boundary to trap and stop
any sediment moving towards the Buck Creek RHCA.
Haul road conditions: Hauling occurred during June and July, 2012, and the haul roads were Road 5715 and a
few short spurs and the West Fork Highway. There were no stream crossings along the haul routes. Hauling
mostly occurred during very dry conditions and road maintenance activities (blading and inslope ditch pulling,
shaping, and cleaning) were consistent with the mitigation measures in the bull trout programmatic road
maintenance biological assessment. The maintenance activities did not occur near streams. Road 5715 and its
spurs got hit by a couple of isolated thunderstorms in late July 2012, after hauling had been completed, and the
brief heavy rains produced by these storms resulted in a significant amount of sand movement and deposition in
the newly shaped inslope ditches. The ditches were located in the uplands far above Buck Creek on dry southfacing slopes, so there was no transport of sediment into streams.
Consistency with mitigation measures: The mitigation measures in the Decision Memo were satisfactorily
followed.
Effects analysis predictions: The fisheries biological assessment/evaluation predicted that the Buck Creek Seed
Production Area timber sale would result in insignificant sediment inputs to streams and would maintain water
temperatures, water quality, woody debris recruitment, and fish habitat structure and complexity. No detectable
changes would occur to fish populations. Our monitoring has validated these predictions. Protecting the RHCAs
has maintained all of the essential fish habitat elements (cold, clean, complex, connected) in Buck Creek.
Localized erosion caused by landings and haul roads was evident in the uplands, but we did not see evidence of
sediment transport into streams. Detectable changes in the small westslope cutthroat trout population in Buck
Creek have not been evident.
Kerlee Dowling Firewood Timber Sale (Sula Ranger District). NEPA for this small timber sale was covered in
a 2010 Decision Memo. The sale consisted of one 9-acre unit (unit 1) adjacent to private homes that was winter
tractor yarded in December, 2012. The harvest prescription was the removal of dead trees killed by beetles.
Forest fisheries biologists monitored this project on October 15 and December 10, 2012.
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Our monitoring findings indicate:
RHCAs: Most of unit 1 was located within the outer half of the 300-foot RHCA surrounding the East Fork
Bitterroot River. The proposed harvest was field reviewed by Forest fisheries biologists and timber personnel in
October, 2012, prior to implementation. Based on that field review, it was determined that salvage harvesting
the RHCA portion of unit 1 would meet the stipulations of INFISH standard TM-1(a). In order to comply with
standard TM-1(a), the sale had to meet the following five criteria:
1. “where catastrophic events such as fire, flooding, volcanic, wind, or insect damage result in degraded
riparian conditions”. Unit 1 was not located in the river’s riparian area, but it was clearly degraded by
insect damage. At least 80% of the trees in the unit had been killed by beetles. This dense
concentration of snags was located right along the Forest boundary, very close to three houses.
2. “allow salvage and fuelwood cutting in Riparian Habitat Conservation Areas only where present and
future woody debris needs are met”. None of the trees in unit 1 had potential to be recruited as woody
debris to the East Fork Bitterroot River. The trees in unit 1 were separated from the river’s floodplain by
a private road and an open grass field that was 60-150 feet wide. For those reasons, the trees in unit 1
had no effect on the present and future woody debris needs of the East Fork Bitterroot River.
3. “where cutting would not retard or prevent attainment of other Riparian Management Objectives”.
Because of its location outside the river’s floodplain, the cutting in unit 1 had no potential to affect the
other riparian management objectives (RMOs). The trees in unit 1 did not shade the river or its
floodplain, nor was their removal capable of altering the adjacent riparian microclimate on the scale
needed to increase river temperatures (water temperature RMO). The trees in unit 1 were too far away
from the river channel to affect the pool frequency RMO or the width-depth ratio RMO. Logging
activities posed a negligible risk of sediment delivery to the river. The river was buffered from unit 1 by
a private road and an open grass field 60-150 feet wide. The haul road (Timber Ridge Road) was a
short, flat, private gravel road that crosses the East Fork via a bridge. It was a stable, non-erosive route
that showed no indications (rilling, soil movement, etc) of contributing sediment to the East Fork.
4. “where adverse effects can be avoided to inland native fish”. The harvest and log hauling did not have
adverse effects on inland native fish.
5. “For priority watersheds, complete watershed analysis prior to salvage cutting in RHCAs.”. Unit 1 is
located within an INFISH priority watershed (Middle East Fork 6th code HUC 170102050503). A
watershed analysis was completed for that HUC in 2003 as part of the Middle East Fork FEIS project.
For the reasons described above, the Kerlee Dowling Firewood timber sale was consistent with INFISH
standard TM-1(a). The sale had no adverse effects on RHCAs and riparian resources.
Haul road conditions: Hauling occurred in winter when the haul road (Timber Ridge Road) was snow-packed and
firmly frozen. Hauling did not contribute sediment to the East Fork and had no visible effects.
Consistency with mitigation measures: The mitigation measures in the Decision Memo were satisfactorily
followed.
Effects analysis predictions: The fisheries biological assessment/evaluation predicted that the Kerlee Dowling
Firewood timber sale would not have any noticeable or measurable effects on fish habitat. Our monitoring
supports that prediction.
Trapper Bunkhouse Stewardship Project (Darby Ranger District). In 2011, trees were cut in the RHCA along
unit 30(a), near McCoy Creek. The cut area was 0.2 acres. McCoy Creek is small; having a wetted-width about
three feet. It does contain westslope cutthroat trout in this area. After the incident was reported to the Sale
Administrator he requested the fisheries biologist and hydrologist assess potential impacts of the cut, and
potential for the cut trees to be used in stream or floodplain restoration. The nearest observed stump was
approximately 200 feet from McCoy Creek. The size and location of the patch of cut trees had no effect on
sediment reaching the stream, no effect on temperature at the stream or in the floodplain, and no effect on
amount of large wood in the stream or floodplain (habitat complexity). The ground was frozen and there had been
no ground disturbance caused by the felling of the trees. Forest Road 13225 is between McCoy Creek and the
cut trees. The trees were relatively small and there would be little value in removing these trees and using them
in a nearby rehabilitation project (e.g. Spoon Cr culvert removal). Our recommendation and the Forest’s decision
were to leave the trees onsite, as is.
In 2012, the fisheries biologist reviewed the harvest of unit 13 in regards to the riparian habitat conservation
area (RHCA) boundary of Little Trapper Creek, south of the 62865 crossing of Little Trapper Creek. The creek
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had a 150-foot RHCA assigned to it. There was about 0.8 miles of RHCA monitored. There were no issues
found that were related to boundaries: no trees were cut outside of the unit boundary, and no trees were cut
within the RHCA. The nearest stump was 167 feet from the stream channel, exceeding the 150-foot RHCA.
Twelve measurements were taken from the stream channel to the nearest stump. The range was 167 to 250
feet, with the average being 203 ft. This is actually conservative because if stumps were obviously greater than
200 feet from the stream channel, they were not measured.
Many, approximately half, of the harvested trees the area near the RHCA outer boundary were felled toward the
RHCA and creek. This had negligible effect on the RHCA. A few smaller (<6” dbh) trees along the outer
boundary of the RHCA had scars or their tops knocked-out. There are many trees of this small size and
thinning some of them would likely be advantageous to the remaining trees and the long-term quality of the
RHCA.
Slash had been scatted on the cut and fill slopes of the haul route 62866. This appeared likely to reduce erosion
from these sites. A concern was that much of this road did not have a shape that would adequately drain (ie
outslope, crowned, rolling dips, or grade reversals). This was reported and was to be corrected in the near future.
Skid trails that had no indication of delivering sediment to the RHCA, much less the stream channel.
Lower West Fork Timber Sale (West Fork Ranger District). The Lower West Fork timber sale originated from
the Lower West Fork FEIS and Record of Decision, which was signed in 2010. The Lower West Fork timber sale
commenced in June, 2012 and was completed in April, 2013. The main prescription was commercial thinning,
and the yarding systems were a mix of tractor and skyline. There were four subdivisions (I, II, III, and IV) in the
sale. Forest fisheries biologists monitored all of the harvest units with RHCAs in these subdivisions on November
26-28, 2012 (subdivision IV), May 3, 2013 (subdivision I), May 15, 2013 (subdivision II), and May 23, 2013
(subdivision III). Forest fisheries biologists also monitored winter haul road conditions on the stream encroached
segments of Roads 363 (Pierce Creek) and 5630 (Lavene Creek) on January 4, January 18, February 1,
February 22, March 6, March 11, and April 4, 2013. Straw bale sediment traps were installed on the culvert
outlets along the stream encroached segments of Roads 363 and 5630 on November 7, 2012.
Our monitoring findings indicate:
RHCAs: All of the RHCAs were properly marked. There were no trees cut within the RHCAs, and yarding
equipment (i.e. skyline corridors, tractor skid trails, temporary roads, tracked line machine trails) did not enter the
RHCAs. No sediment was seen entering the RHCAs from the harvest units, skid trails, skyline corridors, or
temporary roads.
Haul road conditions: Most of the haul roads were mid-slope roads that crossed small non-fish bearing
tributaries at perpendicular crossings high in their watersheds. Two road segments that encroached on fishbearing streams were of special concern to fisheries. These were the lower 1.5 miles of Road 363 that closely
parallels Pierce Creek, and the lower 0.5 miles of Road 5630 that closely parallels Lavene Creek. On those two
road segments, the Record of Decision required that straw bale check dams be installed below the outlets of all
ditch relief culverts and drainage ditches prior to winter hauling, the culvert outlets be kept free of snow
blockage, and snow berm drainage hole locations be designated prior to winter and kept open throughout the
duration of winter hauling.
On November 7, 2012, prior to the start of winter hauling, straw bale check dams were installed as mitigation on
six ditch relief culverts and drainage ditches on Road 363 and five ditch relief culverts and drainage ditches on
Road 5630. Also, the inlets and outlets of all of the culverts were flagged so that their locations would visible
throughout winter, and the locations where drainage holes would need to be punched in the snow berm were
flagged.
The straw bale check dams were monitored and cleaned out following the winter haul on April 4, 2013. On Road
5630, none of the check dams showed any evidence of sediment movement. There was also no sediment
deposition at the inlets and outlets of the ditch relief culverts. It appears that the ditch relief culverts and drainage
ditches on the stream encroached segment of Road 5630 did not transport any sediment during the 2012-13
winter haul and spring break-up. On Road 363, four of the six check dams trapped some sediment during the
2012-13 winter haul and spring break-up. The total amount of sediment that was trapped was about 52 gallons.
There were no indications of sediment being able to get around the check dams and enter Pierce Creek. Spring
break-up occurred gradually in 2013, and all of the hauling had been completed prior to the start of break-up, so
there was no log truck traffic occurring when the road surfaces were really soft and wet. This helped to minimize
road erosion and sediment movement off the road surfaces.
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Our monitoring indicates that the straw bale check dams were effective in keeping sediment out of Pierce Creek.
Check dam mitigation has been successfully used during winter hauling on other stream encroached road
segments (Guide, Jennings Camp, and Meadow creeks) on the Forest over the past decade. It is a useful tool
to prevent road sediment from entering nearby streams when winter hauling occurs on roads that closely
parallel streams.
With the straw bale check dams, road erosion and sediment contributions to Pierce and Lavene creeks were
minimized to the extent possible given their poor locations. The majority of the log truck traffic for the Lower
West Fork timber sale occurred in summer and autumn, 2013, which was warmer than normal and extremely
dry and dusty. The only direct sediment inputs to streams that were observed were caused by improper road
maintenance activities (described below), not log truck traffic.
Consistency with mitigation measures: Pages A-3 to A-5 in the Lower West Fork Record of Decision list the
fisheries mitigation measures and the monitoring plan. The monitoring plan directs Forest fisheries biologists to
monitor the implementation and effectiveness of the mitigation measures, particularly those affecting RHCAs.
Specifically, monitoring was designed to determine if: (1) the mitigation measures were properly applied; and (2)
were they effective in protecting aquatic ecosystems. Our monitoring indicates that the mitigation measures were
properly applied in most instances; however, there were some violations involving road grading and snow plowing
that were either documented in unit logs or reported by the sale administrator. These were:
•

Subdivision IV (November 28, 2012) – post-harvest road grading side-casted road material into an
intermittent section of Wheeler Creek at the upper crossing of Road 74005. The side-casted material was
cleaned out of the stream channel by the sale administrator.

•

Subdivision I (December 29, 2012) – the snow plow undercut the toe slope of Road 5634 in multiple
places.

•

Subdivision I (January 4, 2013) – sale administrator reported that the snow plow undercut the toe slope
of Road 5629 and side casted some gravel aggregate onto the fill slope. The purchaser was directed to
recover as much of the material back onto the road surface as possible.

•

Subdivision III (April 4, 2013) – snow plowing side-casted a small amount of gravel aggregate into
Lavene Creek at the upper culvert crossing of Road 5630. Some of the aggregate was also left behind
on the fill slope when the snow melted. The aggregate on the fill slope was raked out as thinly as
possible, then seeded with grass, fertilized, and covered with straw mulch.

•

Subdivision I (April 4, 2013) – a small amount of gravel aggregate was left behind on the fill slope of Road
363 after the snow berm melted. The gravel deposition on the fill slope was too thin and scattered to
recover.

The mitigation measures affecting the RHCAs were properly applied, and all of the RHCAs in the project area
were correctly delineated and marked.
Effects analysis predictions: In the Lower West Fork FEIS and bull trout biological assessment, it was predicted
that there would be no reductions in stream shade, woody debris recruitment, and RHCA function, no discernible
increases in stream temperatures, no measurable increases in sediment in fish habitat, and no detectable trends
or changes in bull trout and westslope cutthroat trout populations. The shade, woody debris recruitment and
RHCA function predictions were accurate because intact RHCAs were maintained in all areas. The water
temperature monitoring data also indicates that discernible increases in stream temperatures have not occurred.
Stream temperatures were monitored with continuously-recording HOBO-TEMP thermographs in Pierce and
Lavene creeks before, during, and after the timber harvest and log hauling was implemented. Changes in
temperatures were not detected (see the Item 21 and 41 section for details). Although the vast majority of
occupied fish habitat in the Lower West Fork project area has had no measurable increases in sediment, the FEIS
prediction is not entirely accurate because the side-casting of gravel aggregate into Lavene Creek at the upper
crossing of Road 5630 resulted in a 3’ X 3’ patch of the stream bottom where sediment was visibly higher.
Lavene Creek contains a fragmented but numerous westslope cutthroat trout population, but not bull trout.
Similar to water temperatures, fish populations were monitored in Pierce and Lavene creeks before, during, and
after the timber harvest and log hauling was implemented. Discernible changes or trends in fish populations were
not detected (see the Item 21 and 41 section for details). Overall, our monitoring indicates that the effects of the
Lower West Fork timber sale were mostly consistent with the predictions made in the Record of Decision and bull
trout biological assessment.
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Forest-wide Recreation Site Hazard Tree Removal Timber Sale (Sula and West Fork Ranger Districts).
NEPA for this timber sale was covered in the Forest-wide Hazard Tree Removal in Recreation Sites Decision
Memo (August, 2011). The NEPA authorized hazard tree thinning via tractor yarding in the following recreation
and administrative sites:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Warm Springs campground (Sula)
Crazy Creek campground and horse loading area (Sula)
Indian Trees campground (Sula)
Jennings campground (Sula)
Martin Creek campground (Sula)
East Fork Guard Station (Sula)
Alta campground (West Fork)
Rombo campground (West Fork)
Sam Billings campground (West Fork)
West Fork Ranger Station (West Fork)

Sites 1-8 were completed in 2012; the last two sites (Sam Billings campground and West Fork Ranger Station)
were completed in spring, 2013. In 2012, Forest fisheries biologists monitored the sites on January 9, February 2,
February 6, March 7, March 23, March 28, May 7, June 25, and August 21. In 2013, Forest fisheries biologists
monitored the Sam Billings Campground and West Fork Ranger Station sites on March 1 and April 4.
Our monitoring findings indicate:
RHCAs: Most of the sites were located within RHCAs. During the ESA section 7 consultation (informal), the
following mitigation measures were approved by the U.S. Fish and Wildlife Service:
•

Within one site potential tree length of streams, which is defined as approximately 100 linear feet from the
edge of the bankfull channel, any merchantable sized trees that are cut and removed would first be field
reviewed and approved on the ground by a fisheries biologist prior to cutting. The purpose of this review
is to ensure that all of the trees that shade streams or could potentially be recruited as instream wood are
retained.

•

Dead snags that are deemed a hazard would be directionally felled towards streams and left on site if
they are close enough to streams for any part of their bole to fall within the bankfull channel. If they are
too far away from the stream to fall within the bankfull channel, dead snags could be felled and removed
or felled and bucked into firewood for campers

•

Manual thinning of sub-merchantable trees (generally < 6 inches dbh) would not occur within 25 feet of
the edge of water. Beyond that point, there would be no restrictions on manual thinning

•

Slash would not be piled or burned within 50 feet of the edge of water

There was one instance where these mitigation measures were not followed, and that occurred in the Sam
Billings campground where a 12-inch diameter lodgepole pine about ten feet inside the painted “no cut” zone
along Boulder Creek was felled and removed. It would have been acceptable to fell the tree towards Boulder
Creek and leave it on site, but it should not have been removed. That was the only violation of the mitigation
measures that we observed in the entire project. The harvest activities that occurred at all of the rest of the sites
satisfactorily followed the mitigation measures (i.e. no unauthorized trees were cut within the 100-foot zones
surrounding streams). The tractor skidders did not operate in the Streamside Management Zones (SMZs), and
there was no sign of sediment moving into the SMZs from the harvested areas. The harvest sites were generally
flat.
Haul road conditions: The haul roads consisted of graveled campground loop roads and short Forest Service
road segments that connected to paved highways. The number of truck loads exiting any given site was small.
No erosion or sediment problems were observed on any of the haul roads.
Consistency with mitigation measures: The mitigation measures in the ESA section 7 consultation (informal) were
included in the Decision Memo. There was one violation of the mitigation measures, which is described above
under the “RHCAs” heading.
Effects analysis predictions: In the fisheries biological assessment/evaluation for this project, it was predicted that
the mitigation measures would adequately protect RHCA shade so that there would be no detectable increases in
stream temperatures, no reduction in woody debris recruitment potential, and no sediment delivery to streams.
Monitoring indicates that these predictions were valid. The only trees that were removed within 100 feet of stream
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channels were the subdominant trees that were approved and marked by the fisheries biologist. All of the mature
trees that were shading stream channels or were capable of providing large wood were retained. The results of
our water temperature monitoring are discussed in more detail in Item 21 and 41. There were no indications of
sediment movement into the SMZs. The tractor yarding occurred on flat ground, and much of it occurred in winter
with good winter yarding conditions or within short distances of existing roads. Hauling was not a significant
sediment producing activity in this project because of the low number of truck loads and the close distance to
paved highways. In conclusion, our monitoring indicates that the effects of the Recreation Site Hazard Tree
Removal project were consistent with the predictions made in the fisheries biological assessment/evaluation and
the ESA section 7 consultation.
Lost Trail Ski Area Sanitation Salvage Sale (Sula Ranger District). This 250-acre salvage sale was
conducted at the Lost Trail Ski Area during the summers and autumns of 2012 and 2013. The last of the timber
harvest and hauling was completed in October, 2013. The prescription was thinning by removing the beetle-killed
lodgepole pine. The yarding systems were a mix of tractor and skyline. Both the Montana and Idaho sides of the
ski area were thinned. NEPA was covered by a 2012 Decision Memo. On October 24, 2013, Forest fisheries
biologists monitored the recontouring of the temporary roads and the units with RHCAs on the Idaho side of the
ski area (units 6b, 10b, 11b, 11c, 13b). The units with RHCAs on the Montana side of the ski area will be
monitored in 2014.
Our monitoring findings indicate:
RHCAs: All of the RHCAs were properly marked. There was no cutting of trees in the RHCAs, and yarding
equipment (i.e. skyline corridors, tractor skid trails, temporary roads, tracked line machine trails) did not enter the
RHCAs. No sediment was seen entering the RHCAs from the harvest units, skid trails, skyline corridors, and
temporary roads.
Haul road conditions: The haul roads were Road 5734, the access road for chairlift #2, and U.S. Highway 93.
Because of their upland locations and distance from streams, the haul roads have low potential to contribute
sediment to streams. There are only two stream crossings, and these are perpendicular crossings of an
intermittent tributary to Moose Creek at gentle grades on the chairlift #2 access road. There were no indications
of runoff exiting the road surface and moving downhill towards the intermittent stream at the two road crossings.
Consistency with mitigation measures: The mitigation measures in the Decision Memo were satisfactorily
followed. The informal section 7 ESA consultation that was completed for the Idaho portion of the project
contained an additional mitigation measure that specified that any temporary roads and tracked line machine
trails that would overwinter in Idaho must: (1) be outsloped and water-barred; (2) have slash filter windrows
installed at the mouths of all water bars; and (3) be covered with straw mulch before the onset of winter. This
special mitigation was not needed because all of the temporary roads and tracked line machine trails in the
Idaho portion of the project were constructed and obliterated in the same season (summer/autumn, 2013).
None overwintered.

Figure 30 – Temporary road in the Lost Trail Ski
Area salvage sale before recontouring, October
2013

Figure 31 - Recontoured Temporary road in the
Lost Trail Ski Area salvage sale, October 2013
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Effects analysis predictions: Two biological assessments and ESA consultations were completed for the Lost
Trail Ski Area salvage sale. One was for the Idaho portion of the sale, which had a “may affect, not likely to
adversely affect” determination for bull trout and steelhead; the other was for the Montana portion of the sale,
which had a “no effect” determination for bull trout. Both biological assessments predicted that there would be no
detectable or measurable changes to fish habitat as a result of the salvage sale. The protection of intact RHCAs
was expected to maintain pool habitat, water temperatures, woody debris recruitment, and keep sediment delivery
to insignificant levels. Our monitoring suggests that these predictions were valid.
Larry-Bass Vegetation Management Project (Stevensville R.D.). Pre-harvest review of the marked (painted)
trees in Unit 2a particularly along RHCA boundary of lower Larry Creek and the intermittent tributary to the north
met the number and distance discussed during interdisciplinary team meetings in the field and office. The tree
marked nearest to Larry Creek was 105 ft, near the sand-lot volleyball court. Removal of some of these tightly
spaced trees was determined to be appropriate to improve the longer-term persistence of the remaining trees in
this recreation site. The most healthy appearing and large trees were unmarked and would be retained. The
marking met the descriptions for the layout of the RHCA along Larry Creek.
The intermittent tributary was assigned a RHCA of 100 feet. I made four measurements of the width of the
painted RHCA boundary, two on each side of the creek. They ranged from 105 to 132 ft. The marking met the
descriptions for the layout of the RHCA along this intermittent drainage. Post-harvest monitoring will occur in
2014.
Burned Area Recovery Project (All Districts). At the start of 2014, the only work that remains in the Burned
Area Recovery project is:
•
•
•

11 miles of road storage
58 miles of road BMP upgrades
Replacement or removal of two fish culverts (Rye Creek, Road 5612 and North Rye Creek, Road 8111)

Table 7 summarizes the status of the various projects in the Burned Area Recovery settlement agreement
(February 7, 2002) at the start of 2014.
Table 7 - Status of activities in the February 7, 2002 Burned Area Recovery Settlement Agreement
Work Category

Road BMP
Upgrades

Settlement
Agreement Specifics
513 miles

FY 13
Accomps
none

Accomplished
to date
01-01-2014
455.3 miles
complete
16.4 miles
partially
complete

Road
Decommissioning
Road Storage

46 miles

46 miles

105 miles

completed in
2009
1 mile

Fish Passage
Culvert
Replacement

32 culverts

none

22 culverts
replaced

94 miles

1 culvert
removed
2 bridges
installed
5 culverts
dropped from
consideration
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Percent
Accomplished
89% complete
(still have 58
miles to
upgrade)
3% partially
complete
100%
90%
(still have 11
miles to store)
94%
(still have 2
culverts to
replace or
remove)

Work Category

Settlement
Agreement Specifics

Fish Habitat
Improvement
Reforestation
(planting)

16 miles of stream

Fuel Reduction
Salvage Harvest

14,700 acres

33,150 acres

FY 13
Accomps
completed in
2005
completed in
2011

completed in
2007

Accomplished
to date
01-01-2014
16 miles
16,829 acres

4.5 miles of stream
riparian habitat

completed in
2003

100%

187,939 tons
removed

51% of
settlement
agreement
acreage was
planted; there
are no plans to
plant more
80% of
settlement
agreement
acreage was
harvested;
there are no
plans to harvest
more

27.39 MMBF
removed
4.5 miles

100%

11,827 acres
under contract
11,785 acres
harvested

Riparian Planting

Percent
Accomplished

*All Burned Area Recovery salvage sales are closed
*Harvest figures include acreage and volume associated with subsequent NEPA decisions related to Douglas-fir
mortality within some BAR sales.

There are three fisheries monitoring items in the Burned Area Recovery FEIS (Volume II, Appendix C, pages C12 to C-16). Forest fisheries biologists started monitoring these items in February 2002, and they have been
monitored and reported every year since. Monitoring of items #1 and #3 was completed in 2007 when the last of
the Burned Area Recovery salvage sales closed. The results for items #1 and #3 were reported in our 2007
Forest Plan Monitoring Report, and will not be reiterated in this report. We only report the results of item #2 in this
report. Monitoring of item #2 will continue until all of the Burned Area Recovery culvert replacements and road
storage is completed. The objectives of item #2 are to:
•

ensure that Best Management Practices (BMPs) are properly applied to minimize sediment production
during the replacement of fish culverts and the decommissioning and storage of roads

•

ensure that the Forest meets management obligations for threatened, endangered, and sensitive fish
species

•

ensure that culvert replacement and watershed improvement activities comply with the Forest Plan as
amended by INFISH

•

ensure that state water quality standards are being met

In order to meet the objectives of item #2, we focused our monitoring efforts to answer two questions.
1. Were BMPs properly applied to minimize sediment production during the replacement of fish culverts and the
decommissioning and storage of roads?
YES. The only BAR activity was implemented in 2013 was the storage of Road 73251 (1.0 miles long) in the
Guide Creek drainage. There were no culverts on Road 73251 to remove, but the crossings of two intermittent
streams were recontoured and an old skid trail that closely paralleled a wetland draw was recontoured. BMPs
were properly applied to minimize sediment production. The areas of disturbed soils were seeded, fertilized, and
covered with weed-free straw mulch and woody debris.
Since implementation of the BAR project began in 2002, the Bitterroot NF has decommissioned 46 miles of road
and placed 94 miles of road into long-term storage. A subset of this work is being annually monitored by Forest
hydrologists and fisheries biologists. Implementation monitoring occurs while the decommissioning and storage is
being conducted to assess BMP compliance. Effectiveness monitoring occurs in the years following the
144

completion of the decommissioning and storage to track long-term vegetative recovery and sediment delivery
potential. In 2013, implementation monitoring occurred while Road 73251 was being stored, and effectiveness
monitoring occurred on the following roads:
1. Road 13833 in the Elk Creek drainage, West Fork Ranger District. This road was stored in 2010, and two
fish culvert barriers on Elk Creek were removed.
2. The Road 7367x and 7368x system in the Gilbert Creek drainage, Sula Ranger District. This road system
was decommissioned in 2008.
3. Road 73213 in the Medicine Tree Creek drainage, Sula Ranger District. This road was decommissioned
in 2006-07.
4. The Road 5610 system in the Rye Creek drainage, Darby Ranger District. This road system was
decommissioned in 2003.
5. Road 73313 in the Mink Creek drainage, Sula Ranger District. This road was stored in 2004.
Unit logs that document our monitoring findings for these projects are available in electronic or hard copy format
upon request from the Bitterroot National Forest Supervisor’s Office. Powerpoint files are also available upon
request for the Road 5610 and 73313 projects that contain photos of the vegetative recovery that has occurred
since implementation.
Throughout the history of the BAR project there have not been any road treatments where BMPs were improperly
applied. The majority of the decommissioning and storage treatments have not involved many live stream
crossings. Where culverts have been removed on live streams, sediment mitigation BMPs (clean water diversion,
use of straw bale check dams, seeding and mulching disturbed soils, etc) were properly applied. Erosion and
sediment effects have been within the bounds analyzed and described in the BAR FEIS and bull trout biological
assessment effects analyses. So far, we have observed no significant sediment and erosion problems or BMP
application concerns during the road decommissioning or road storage activities. Project mitigation measures
and ESA terms and conditions have adequately protected threatened (bull trout) and sensitive (westslope
cutthroat trout) fish species from short-term sediment effects.
37 fish culverts were authorized for replacement or removal in the BAR settlement agreement. Of those 37 fish
culverts, 25 have been replaced or removed and 10 have been dropped from treatment, leaving two (Rye Creek,
Road 5612 and North Rye Creek, Road 8111) still to be replaced, or in the case of Road 8111, proposed for
removal. All of the culvert replacements and removals were monitored by Forest fisheries biologists during
implementation. Since then, most of the culverts are being monitored at least annually at a variety of flow levels.
Our monitoring indicates that BMPs were properly applied during implementation, and short-term sediment effects
have been within the bounds described in the BAR FEIS and bull trout biological assessment effects analyses.
The long-term benefits gained from reconnected habitat and reduced population fragmentation has far
outweighed the short-term negative effects of increased sediment deposition near the sites.
The 25 fish culverts that have been replaced or removed are:
1. Daly Creek tributary 5.1 (removal), Road 5783. August, 2001
2. Sand Creek, Road 362. July, 2003
3. Magpie Creek, Road 362. July, 2003
4. Took Creek, Road 362. July, 2003
5. Took Creek, Road 1303. July, 2003
6. Bugle Creek, Road 725. October, 2003
7. Crazy Creek, Road 370-A. October, 2003
8. West Fork Camp Creek, Road 729. October, 2003
9. West Fork Camp, unnamed tributary 0.9, Road 8112. October, 2003
10. West Fork Camp, unnamed tributary 1.0, Road 8112. October, 2003
11. Railroad Creek, Road 75, August 2005
12. Hog Trough Creek, Road 75, August 2005
13. Weasel Creek, Road 75, August 2005
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14. Rye Creek, unnamed tributary 12.3, Road 75, September 2005
15. Rye Creek, unnamed tributary 12.3, Road 5607, September 2005
16. North Rye Creek, Road 321, August 2006
17. Moose Creek (new bridge), Road 726, August 2007
18. Coal Creek, Road 5662, September 2007
19. Hart Creek, Road 311, September 2008
20. Hart Creek, Road 73180, September 2008
21. Mink Creek, Road 5753, September 2008
22. Castle Creek, Road 49, October 2008
23. East Piquett Creek, Road 731, May 2009
24. Two Bear Creek (new bridge), County Road 85D, April 2010
25. Mine Creek, Road 5688, May 2010
The 10 fish culverts that have been dropped from treatment are:
1. North Rye Creek, Road 321 (upper crossing, Section 31): Dropped in 2001 because the culvert was
replaced by the BAER teams in October, 2000. A negligible amount of suitable fish habitat is present
above this crossing.
2. North Rye Creek, unnamed tributary 4.3, Road 62435: Dropped in 2002 because the culvert was located
on private land. The section is now State owned. The Forest Service has no jurisdiction.
3. Daly Creek, unnamed tributary 3.2, State Highway 38: Dropped in 2003 because the culvert is under the
jurisdiction of the Montana Department of Transportation.
4. Bugle Creek, Road 73609: Dropped in 2003 because surveys indicate that no fish are present above or
below the culvert, and suitable fish habitat is not present due to high gradients.
5. Elk Creek, Road 13860: Dropped in 2006 because surveys indicate that no fish are present above or
below the culvert, and suitable habitat is not present due to high gradients.
6. Taylor Creek, County Road 104-A: Dropped in 2007 because the culvert is located on a county road that
accesses numerous private homes, and a temporary bridge would have to be constructed to allow vehicle
access during the replacement. This makes the cost of replacement prohibitively expensive considering
the minimal amount of habitat it would open up upstream of the road crossing.
7. Mill Gulch, County Road 104-A: Dropped in 2007 for the same reason as Taylor Creek.
8. Malloy Gulch, County Road 104-A: Dropped in 2007 for the same reason as Taylor Creek.
9. Spring Gulch, Road 75: Dropped in 2009 due to the stream drying up at base flows.
10. Waugh Creek, Road 13334: Dropped in 2010 because of conflicts with a legal water right diversion
located right at the mouth of the culvert outlet and the small amount of suitable habitat (300 feet) that is
present on Forest Service land below the culvert before the stream is dewatered on private land.
Question #2. Were Forest Plan and State water quality standards met during the replacement of fish culverts and
the decommissioning and storage of roads?
YES. State water quality standards have been met through the proper application of BMPs. The use of BMPs
minimized short-term sediment production to the extent possible given the nature of the work. Forest Plan
standards have been met by implementing the road storage and decommissioning treatments in a manner that
promotes the long-term health of watersheds (INFISH standard WR-1), by sizing the new culverts, bottomless
arches, and bridges to pass the 100-year flood event (INFISH standard RF-4), and by installing the new
structures in a stream simulation manner to provide and maintain fish passage (INFISH standard RF-5).
The Forest annually sends a Burned Area Recovery Fish Monitoring Report and Terms and Condition letter to the
U.S. Fish and Wildlife Service which documents our progress in meeting the terms and conditions in the Burned
Area Recovery Biological Opinion. The 2013 Burned Area Recovery Fish Monitoring Report and the Terms and
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Condition letter are available in electronic or hard copy format upon request from the Bitterroot National Forest
Supervisor’s Office.
Our key findings are:
•

BMPs have been properly applied during culvert replacement, road decommissioning, and road storage
activities. The application of BMPs has been consistent with meeting State water quality standards.

•

Culvert replacement, road decommissioning, and road storage treatments have complied with the Forest
Plan as amended by INFISH.

•

Sediment contributions from the road decommissioning and storage treatments have been minimal. Few
direct impacts on fish habitat have been observed. Where impacts have occurred, they have been
temporary and localized to the immediate road crossing area where culverts have been removed and
stream drainages recontoured.

•

Sediment contributions during the culvert replacements have been consistent with the effects analysis in
the Burned Area Recovery FEIS. Water quality has been protected by mitigation to the extent possible
given that short-term sediment inputs are unavoidable while replacing culverts.
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Water and Sediment Yield Monitoring
Item 17

OBJECTIVES: Validate prediction models and monitor compliance with State and Federal water quality
standards and BMPs.
DATA SOURCES: Flow and sediment sampling before and after project activities. Additional sources used:
Water monitoring stations (water column monitoring of flow and sediment); Stream surveys (channel shape,
composition, stability, and productivity); precipitation and snow pack information; coordination with State
Department of Environmental Quality (DEQ) relative to water quality standards, 303(d) listing, and TMDL
development; the State of Montana Department of Forestry for BMP compliance; and internal BMP audits.
FREQUENCY: Annually (six streams representing major geologic types).
REPORTING PERIOD: 2010-2013.
VARIABILITY:

Twenty percent variation from predicted sediment increases and changes in water quality.

EVALUATION: General
The 2001 and 2002 Forest Plan Monitoring and Evaluation Reports, Item 17, discuss the results of fourteen years
of monitoring “streams representing major geologic types” as identified in the Forest Plan. In summary, these
results have been highly variable. While we may continue to collect this data for other purposes, it has provided
limited usefulness in directly addressing the objectives of this monitoring item that is to validate prediction models.
Additional monitoring methods, along with ongoing evaluation of relevant scientific literature, are now being used
to better address this monitoring item’s objectives. Focus of this item was shifted to tracking progress towards
meeting TMDL goals, BMP compliance, and substrate monitoring to judge effectiveness of these practices.
EVALUATION: Compliance with Federal and State Water Quality Standards
This water resource monitoring component documents how the Bitterroot National Forest is minimizing non-point
source pollution through implementation of watershed restoration plans and Best Management Practices (BMPs).
Items tracked are the implementation and effectiveness of recent watershed improvement projects as
recommended by Water Quality Restoration Plan and Total Maximum Daily Loads for the Bitterroot Headwaters
Planning Area (“Headwaters TMDL”, MT DEQ 2006), the Bitterroot Watershed Total Maximum Daily Loads and
Water Quality Improvement Plan (Mt DEQ, 2014) and of BMPs for on-going timber harvest and road projects.
The 2006 Bitterroot Headwaters TMDL provided a landscape-scale assessment of water quality and human
impacts in the area upstream of the East and West Fork Bitterroot River confluence. Much of this study area is on
the Bitterroot National Forest and the TMDL included sediment-reduction guidance for the Forest’s road system.
The Bitterroot National Forest is not formally required to monitor stream conditions for the Headwaters TMDL.
However, East Fork Pebble counts will be performed annually, as budget allows, providing substrate trend
information for both DEQ and the Forest. Other monitoring related to effectiveness of TMDL improvements can
occur to document sediment reductions and completed watershed improvements to provide information that
would support removal of streams from the State Impaired Waters (303(d)) List. In addition, monitoring occurs to
document changes from and/or effectiveness of restoration not tied to the TMDL but ultimately benefiting the
water resource.
The Bitterroot Temperature and Tributary Sediment Total Maximum Daily Loads and Framework Water Quality
Improvement Plan (TPA), completed in 2011 developed TMDL’s for specific streams Bitterroot River watershed
between Conner and the confluence with the Clark Fork and including the Middle and Lower Bitterroot River,
Ambrose Creek, Bass Creek, two segments of the Bitterroot River, Lick Creek, Lolo Creek (3 segments), McClain
Creek, Miller Creek, Muddy Spring Creek, North Burnt Fork Creek, Rye Creek, Sleeping Child Creek,
Sweathouse Creek, Threemile Creek, and Willow Creek. The Water Quality Restoration Plan and Total Maximum
Daily Loads for the Bitterroot Headwaters Planning Area was completed in 2005. The purpose of these TMDLs is
to encourage changes in management practices that will maintain or improve water quality. Please refer to the
DEQ website http://deq.mt.gov/wqinfo/TMDL/finalReports.mcpx for the complete document.
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Several projects have recently been planned to reduce the effect and quantify of road contributed sediment to
streams on the Bitterroot National Forest. This includes the watershed portion of the Lower West Fork project,
Martin Creek Watershed Restoration project, the watershed portion of Trapper Bunkhouse, and the Darby Lumber
Lands area that is currently in the analysis phase. These projects store or decommission roads determined not
needed for current forest access or management to reduce compaction and improve vegetative cover. Please
refer to Item 19 for additional information on the implementation, progress, and monitoring results of these
projects.
Gravel surfacing was placed on several miles of native surface road during the 2010-2013 time periods. Gravel
surface not only stabilizes the road, making it a nice driving surface but can reduce erosion of the road surface
and reduce contributions of road generated sediment to nearby streams by making the surface more dense or
hardened and by increasing the size of the surface particle making it resistant to erosion. A total of 42 miles of
road was graveled during the 2010-2013 time period. This includes gravel on stream crossing culverts, on roads
such as the Deep Creek road that closely parallel a stream as well on roads that need only gravel to stabilize the
driving surface and also 27 stream crossings that were hardened with gravel. Some of the larger sections of
roads graveled that were important to sediment reduction include the Deep Creek road (NFSR 468) in Idaho, the
Beaver Creek road (NFSR 91), Mink Creek road (NFSR 5753) and the road that connects Trapper Creek with the
Hart Bench area, NFSR 374.
The Middle East Fork Hazardous Fuels Reduction Project is located within the East Fork Bitterroot River
watershed, and encompasses the East Fork Bitterroot River, listed in the Headwaters TMDL. Watershed
improvement projects were included in this project to offset any potential sediment that might be contributed as a
result of the vegetation treatments and to address some of the sediment sources identified in the TMDL. Most of
the watershed improvement portion of the project was completed by the end of FY2011 but the not all of the fish
barriers have been removed due to funding limitations. One crossing on Springer Creek was removed in 2007,
two culvert replacements in the Bertie Lord drainage on FSDR 5786 have been surveyed and designed and are
now awaiting funding. The last barrier, a Springer Creek culvert on FSDR 13302 is being deferred until a culvert
downstream on private land is repaired or replaced as replacing the culvert on the forest would not provide much
fish habitat improvement without good river access that would be provided by replacing the culvert downstream
on private land.
The Trapper Bunkhouse project, located on the Darby Ranger District had both timber and watershed
components. The watershed component included seven miles of road decommissioning and six miles of
upgrades on project area roads to meet best management practices.
PROJECT MONITORING:
Water Quality Restoration Plan
To support the Headwaters and Mainstem Water Quality Restoration Plans (TMDL’s), the Forest Service will
locate and treat active sediment sources with the long-term goal of reducing the overall chronic sediment load and
improving fish passage within the TMDL planning areas as funding permits. As recommended in the TMDL, this
includes crossing improvements, road and crossing decommissioning and storage, riparian area fencing, and
other applicable treatments to reduce connected disturbed areas. These activities are often considered best
management practices. Sediment/erosion reduction projects accomplished in the TMDL planning areas during
the period 2010-2013 are listed in Table 1, below.

Table 1– 2010-2013 Watershed Projects that address TMDL’s and Best Management Practices
Watershed Projects Treatment Area 2010-2013
Shrub Planting at 160 sites (various watersheds and
culvert replacement or removal sites, recontoured
road entrances)
18.1 miles of Lower West Fork are road storage
28.2 miles of Lower West Fork road decommissioning
44.3 miles Burned Area Recover Road Storage

Seeding, fertilizing, and planting conifers on about 2

3.3 miles Martin Creek Watershed Restoration Project
Road Storage
7.0 miles Martin Creek Watershed Restoration Project
Road Storage
Mulch to reduce erosion on temporary road in Colvert
Creek.
Seeding of Mill Canyon, Big Creek and Larry Creek
parking areas.
ATV Rehab, seeding, fertilizing, mulching and
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Watershed Projects Treatment Area 2010-2013
acres in the Stansbury Mine reclamation site.
Seeding and fertilizing on one acre in the Slate Creek
Campground to improve vegetation near the stream
and where campground improvements resulted in
ground disturbance
A total of 22 miles of road graveled in 2010, 11 in
2011, and 9 miles graveled in 2012
Seed Haley Boat Launch, Two Good CMP and Two
Good ditch to reduce erosion and improve vegetative
cover.

Replace culvert on FSDR 370 on Warm Springs
Creek with a bridge to improve fish passage.
Raise road grade over Three Mile Creek culvert to
reduce road surface erosion and sediment input to
stream.
Replace sediment trap/filter at MP 0.4 FSDR 446,
Robbins Gulch.
Stabilize eroding stream banks along North Fork Rye,
FSDR 321.
Install road dips, reshape road surface and install fish
passage culvert on FSDR 5753, Mink Creek. Gravel
stream crossing.
Constructed 29 drain dips on NFSR 710, the Sawmill
Saddle Road to reduce erosion of the road surface,
The outlets of the drain dips were seeded and
fertilized to stabilize the cutslopes.

slashing unauthorized ATV trails at 3 sites on the
forest by watershed crews.
Seeding, fertilizing, and mulching 4 sites
reconstructed areas on FSDR 468, the road to Elk
City, where it washed out in 2010.
Seeding, fertilizing, and mulching near the Yurt at Lost
Trail Ski Area to improve vegetative cover near East
Fork Camp Creek.
Meadow Tolan Allotment – Extended the exclosure
fence on Meadow Creek to prevent livestock access
to a sensitive stream reach, create slash exclosure
along stream banks near NFSR 5759 and built a ford
between two lower exclosure fences intended to
reduce bank erosion at a livestock crossing.
Gravel surface on FSDR 1325 from milepost (MP)
1.4-2.75.
Gravel surface on ½ mile of FSDR 496, where road
parallels tributary to Hayes Creek.
Gravel surface on FSDR 446, MP 0.0-1.7
Install road dips and reshape road surface on FSDR
771, Railroad Creek
Raise road elevation at Little West Fork culvert MP
3.8, where river frequently overtops culverts and
erodes road surface.
Sula/East Fork Allotment – Completed analysis of
effects and made a decision for allotment
management that included reduction in livestock
numbers and season of use to more accurately reflect
grazing opportunities in the allotment area while
allowing for continued improvements to streams and
fish habitat

Best Management Practices
The Bitterroot National Forest implemented numerous Best Management Practices to reduce road and activityrelated sediment, and comply with the Headwaters and Mainstem TMDL’s. Funding for projects was provided by
watershed, stewardship, road maintenance and other program funds. Please refer also to Item 19. Projects
implemented during the time period 2010-2013 that comply with BMP direction and direction in the TMDL are
included in Table 2, 2010-2013 Watershed Projects that address TMDL’s and Best Management Practices,
above.
State BMP audits occur on even numbered years and in 2010 a unit in the Hayes Creek Timber was selected by
the State BMP audit team. The team found a haul road inside ditch that drained directly into a small perennial
stream. As a result of the audit three ditch drain culverts were installed to divert water from the ditch prior to the
stream crossing and about ½ mile of road was graveled to stabilize the surface. Observations in 2011 and 2012
suggest the BMP improvement has resolved the situation.”
The following timber sales (TS) and other projects were monitored for Best Management Practices (BMP)
application and effectiveness.
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Table 2-: Timber Sales Monitored for BMP
Project Name

Type of Project

Period of
Operation

Closed or
Open?

Units/Roads
Monitored/purpose

Trapper
Bunkhouse
Timber Sale
Lower West Fork
TS

Commercial thin,
sanitation salvage,
fuel reduction
Commercial thin, fuel
reduction

2010-2013

Closed

RHCA protection, boundary
marking (2013)

Implementation
began in 2012
and finished in
2013

Open

Lost Trail Ski
Area Sanitation
Salvage

Sanitation Salvage of
beetle killed trees
inside ski area

AugustNovember
2012,
operation will
continue 2013

Open

West Fork
Campground TS

Sanitation of beetle
killed trees in
campgrounds

Implementation
began 2013
and continues

Como
Campground

Sanitation of beetle
killed trees in
campgrounds
Livestock grazing
Watershed
Improvement

Implementation
began winter
2011/2012
Grazing
Season
Summer 2009
and 2010

These units
closed, other
parts of sale
still open
Closed

Monitored effectiveness
road maintenance,
temporary road
construction, harvest design
in Units 11a, 11b, 9a (2012)
Monitored effectiveness of
road maintenance, harvest
design, stream crossing
installation in Units 16a,
16b, 3a, 10c, 2a, the
crossing below Unit 26 and
temporary road restoration
(2012, 2013)
Monitored harvest design
slash, treatment at Rombo
and Alta Campgrounds
(2012)
Monitored Units 3 and 5
(2012)

Ski Area Expansion,
timber harvest and
ski run construction,
Ski Area Special Use

Implementation
began 1998,
continued
through 2003

N/A

West Fork Right
of Way II

Right of Way
Clearing

June –
October, 2010

Closed

Middle East Fork
Stewardship II

Hazardous Fuels
Reduction

2010

Meadow Tolan
Allotment
2010 and 2009
BAR Road
Decommissioning
Lost Trail Ski
Area

N/A
N/A

14 long term monitoring
sites reviewed 2010-2013
Reviewed effectiveness and
vegetation recovery (2010,
2011, 2012)
Compliance with EA
Mitigation, identify addition
needs for revegetation or
sediment control, 2011.
Review stream channel
conditions below expansion
area, revegetation of
disturbed soils, locations
that runs cross streams
(2010, 2011, 2012).
Monitored effectiveness
and implementation of
mitigation measures along
the road and West Fork
Bitterroot River (2010).
Units 3 and 47 (2010)

Review of application of Forest Best Management Practices and their effectiveness was completed by reviewing
the environmental analysis documents, unit logs (implementation monitoring documents) sale administrator’s
notes and recollections (verbal transfer of information), the Bitterroot NF BMP’s, and a field review of the area.
Until 2013, results of timber sale review were reported on the form used by the State of Montana DNRC.
Beginning in 2013 the Forest Service started using the protocols and field forms described in the National Best
Management Practices for Water Quality Management on National Forest Lands (2012) handbook. Monitoring
efforts for projects other than timber sales are documented in field notebooks, other formats and in this report.
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Findings of the Audits:
The 2012 audit of the Lower West Fork TS found that mitigations prescribed during project planning were mostly
followed during implementation but there were three documented minor departures that related to road
maintenance or lack of it during the dry summer hauling period. One instance was due to side casting road
materials into a dry ephemeral channel of Wheeler Creek, and two were from lack of maintenance resulting in
heavy traffic reducing the effectiveness of the drainage of the road. Maintenance prior to winter corrected the
latter issues and the fish biologist recommended that the side cast material be returned to the roadway after
snowmelt. The streamside management zone was identified on maps and on the ground and was protected
during harvest activities. Additional review of this sale were conducted in 2013 and found that the restoration of
temporary roads met project mitigation requirements.
At Lost Trail Ski Area Sanitation Salvage, the field reviews in 2012 and 2013 found that adequate protection of
soil and water resources occurred. In Unit 2a, a small unit near the bottom of Chair 2, skid trails were closer than
75’ apart but heavy slash protected soils and prevented soil disturbance. No contribution of sediment to streams
occurred. Temporary roads constructed to allow for trackline machine access had been recontoured, slashed and
seeded as directed in the analysis.
West Fork Campground TS audit, conducted in 2012 found that in the two units reviewed, Alta and Rombo,
adequate protection of soil and water resources occurred. In the north end of the Rombo unit some skidding
occurred after winter ground conditions left resulting in some rutting. This occurred in a flat, surrounded by the
campground access road and separated from the river by the RHCA buffer. No contribution of sediment
occurred.
The Como Campground Hazard Reduction TS
audit reviewed two units in 2012. Skidding in
Unit 5 resulted in some areas of ground
disturbance, these areas were slashed and
seeded when the unit was completed. Adequate
protection of soil and water resources occurred;
no sediment was contributed to streams.
Skidding in the unit in the Three Frogs
Campground area found that ground disturbance
was greater than expected. This area was
seeded and fertilized with the forest native seed
mix in 2013. Vegetation recovery will be
monitored next year to ensure adequate cover is
obtained.

Figure 1: Lost Trail Temporary Road,
recontoured, slashed and seeded.

Figure 2: Photo of skid trail in Como
Campground Hazard Reduction TS in
2013
In summary, field reviews of timber sales found that project complied with the:
• Clean Water Act – Survey results suggest BMPs were appropriately applied and sufficiently effective.
• Executive Order 11988 – this Executive Order was fully supported, no detrimental activities in floodplains.
• Executive Order 11990 – this Executive Order was fully supported, no loss or lasting effects to wetlands.
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Monitoring continued for the 16th year on the Meadow Tolan Allotment. No grazing has occurred since 2009 on
the Meadow Tolan portion of the allotment. This has allowed vegetation to flourish along streambanks and woody
shrubs to grow larger and more robust. Elsewhere on the allotment grasses have grown and gone to seed for 3
consecutive years. In 2013 a slash barrier was constructed around the monitoring reach near the FSDR 5759
bridge to protect a sensitive section of streambank from livestock trampling. This should allow the bank to
recover and prevent further trampling when livestock do return to the allotment.
Gravel surfacing on FSDR 5715 in Ditch Creek and Buck Creek occurred in 2008. Monitoring in 2010 and 2013
found that the gravel surface has stabilized the road travelway and that roadside ditches are well vegetated with
no evidence of sediment transport, sediment plumes below cross drain pipes or sediment deposition at streams
near the culverts.
2012 Lower West Fork Road Decommissioning and Storage Implementation
Implementation of the watershed restoration portion of the Lower West Fork project began in 2010 and was
completed in 2013.
The forest, in partnership with Trout Unlimited, developed and implemented a vegetation recovery monitoring
plan. The plan includes 17 sites on roads within the project area that are evaluated for vegetation recovery over a
five year period. The monitoring plan specified that monitoring would occur prior to treatment, one year following
treatment and the third and fifth years following treatment. All sites have baseline or pre-implementation condition
data and first year data. Several sites that were implemented in 2010 have been monitored in 2012 and 2013 (2
and 3 years following implementation). As expected, monitoring has found that ground cover changed after
implementation from the existing (rock, grass, shrubs, woody debris) to mostly mulch and organic matter the first
year. On sites monitored two and three years after implementation, grass cover has increased.

Figure 3: Lower West Fork Road Decommissioning and Storage Implementation
NFSR 13831
two years
after road
storage

NFSR 13430
two years after
road
decommission

Road 13466
Immediately
following road
storage (stream
crossing
recontoured,
decompaction of
travelway.

Typical
example of
road
decommission

Generally, monitoring on roads closed in fall of 2010 and 2011 found relatively good vegetation recovery with total
ground cover ranging from 25-90%. While on roads stored in 2012, the ground cover was reduced due to the
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recontour or decompaction activity. Over time, it is expected that monitoring will show grasses and shrubs
replace leaf litter/mulch as the dominant ground cover. Monitoring will continue in years 3 and 5 following
implementation and will be reported in the Forest Plan monitoring report the year monitored. See also Item 19 for
discussion of photo point monitoring on roads in the Lower West Fork project area.
East Fork Bitterroot River Instream Sediment Monitoring
Pebble counts (using the Wolman 1954 methodology), can be used to measure and track sediment deposition
and changes in deposition in stream substrate. Since 2000, pebble counts have been conducted on five riffle
sites on the East Fork Bitterroot River, in the Bitterroot Headwaters TMDL planning area to monitor changes in
the river following the 2000 fires and also to provide data for the TMDL analysis. Particles sampled continue to be
within the range of sizes established over the 13 year monitoring period. Pebble counts have inherent variability and
may have limited use in determining sediment transport and deposition trends, especially in steeper, cobbledominated rivers such as the East Fork Bitterroot (Archer et al. 2004). On the other hand, the information
collected can be used to evaluate broad-scale river condition especially when used in context with other habitat
parameters.
In the Headwaters TMDL analysis, water quality targets derived from reference or minimally managed streams
were used to compare to listed streams and establish targets or thresholds to help guide restoration efforts and
document recovery. Table 3, below identifies the stream thresholds used for the East Fork.

Table 3- The Bitterroot Headwaters TMDL Reference Stream Thresholds for the East Fork Bitterroot River
Stream Type

Threshold for % fines <
2mm

Threshold for % fines < 6mm

C4

Mean 23%, Range 14-32%

Mean 33%, Range 17-49%

C3

Mean 13%, Range 6-20%

Mean 16%, Range 8-24%

B3

Mean 12%, Range 5-19%

Mean 16%, Range 7-25%

Table 4- Summary of Pebble Count Results, East Fork Bitterroot River, Years 2000-2012
Site Name
and stream
type
East Fork at
Medicine Tree
(Lowest Site
on EF
Bitterroot) C4
East Fork at
Spring Gulch,
C4
East Fork
above Sula
Bridge C4
East Fork
below Mink
Bridge B3
East Fork
below
Meadow
Bridge B3
(Upper most
site)

Range
%
fines
<2mm

2013
Result

Range
%
fines
<6mm

2013
Result

2-11%

2%

2-14%

3%

2-11%

2%

2-15%

2%

6-15%

7%

7-18%

7%

4-23%

18%

4-23%

19%

5-15%

4%

5-19%

8%

Comments

Particles sampled continue to be within the range of sizes
established over the 13 year monitoring period. These
below the threshold for percent fines in the TMDL.

Based upon monitoring conducted from 2000 through 2013 on C4 stream types, the percentage of fine particles in
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the substrate is lower than the threshold established in the TMDL. For the B3 stream types, percentage of fine
particles is below or within the range established as a threshold. The East Fork River pebble count results
continue to suggest that this stream reach has appropriate channel substrate. The current land management
practices do not appear to be increasing fine sediment at these sites and projects such as the Martin Creek
Watershed Restoration Project are being implemented that should contribute to the reduction of fine sediments in
streams over the long term. Monitoring will continue at these sites to provide trend information for the Forest and
TMDL status as funding allows.
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Archer, E.K., B.B. Roper, R.C. Henderson, N. Bouwes, S.C. Mellison, and J.L. Kershner. 2004. Testing common
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Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain research Station. 15 p.
Kondolf, G.M, 1997. Application of the Pebble Count: Notes on Purpose, Method and Variants. Journal of the
American Water Resources Association, Vol. 33, No. 1.
MT DEQ 2006. Water Quality Restoration Plan and Total Maximum Daily Loads for the Bitterroot Headwaters
Planning Area. Montana Department of Environmental Quality, Helena, MT.
http://deq.mt.gov/wqinfo/TMDL/finalReports.mcpx
MT DEQ 2011. Bitterroot Temperature and Tributary Sediment Total Maximum Daily Loads and Framework
Water Quality Improvment Plan. Montana Department of Environmental Quality, Helena, MT.
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Wolman, M.G. 1954. A Method of Sampling Coarse River-bed Material. Transactions, American Geophysical
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Cumulative Watershed Effects Monitoring
Item 19
OBJECTIVE: Determine cumulative watershed effects and to promote management consistent with water quality
goals.
DATA SOURCE: Monitoring of cumulative watershed effects is done indirectly through the evaluation of existing
conditions for specific projects, TMDL-oriented monitoring and the effectiveness of the Forest watershed
improvement program. Direct and indirect watershed effects are also measured directly through river stream
reach monitoring. Cumulative watershed effects are estimated with WEPP (erosion) and ECA (water yield) model
results produced during environmental analysis and verified with stream reach surveys and project monitoring.
FREQUENCY: One timber sale that includes road construction per District per year.
REPORTING PERIOD: 2010-2013
VARIABILITY: Exceeding geomorphic threshold of concern for water quality.
EVALUATION:
Due to the limited number of timber sales with road construction, other projects are considered here.
Cumulative Effects Evaluation
Projects listed below contribute to overall watershed health and are often included in project specific cumulative
effects analysis.
Darby Lumber Lands
This project encompasses parts of the South Fork Sleeping Child and Rye Creek watersheds which have
extensive road systems built decades ago for timber management. It is a watershed specific project designed to
address access needs within the analysis area, reduce chronic sediment from the road system, improve
recreation access in recently acquired lands and promote aspen stands. Many of the roads on recently acquired
Darby Lumber lands negatively affect the watershed resource, and changes in timber harvesting methods have
made some roads unneeded, while recreation in other areas could be enhanced through proposals in this project.
Analysis will continue on this project in 2014.
Meadow Vapor Project
Evaluation of the Meadow Vapor thinning project in the East Fork Bitterroot River watershed began in 2013. This
project is looking at fuels adjacent to private land and forest health and a roads analysis will be conducted to look
at access needs in the future. Efforts focused on data collection related to stream channel condition and
sediment source inventory on roads and road conditions in the East Fork Bitterroot River watershed beginning
near Jennings Camp Creek and extending to Vapor Creek, mostly along the south side of the river. Data
collection and analysis will continue in 2014.
Bitterroot National Forest Travel Planning
Analysis continued on this project during 2010-2013. The Draft Final Environmental Impact Statement was
released in July of 2009 and since then efforts on this analysis has included response to public comment and
edits related to changes in agency regulations. Overall, the results of the Travel Planning water resource effects
assessment suggest that the decision to allow motorized use has minor to moderate effect on overall sediment
production in project area watersheds. Sediment risks for both roads and trails are reduced slightly with
elimination of motorized use; to substantially reduce sediment risk, the physical route itself would need to be recontoured and revegetated. For trails, motorized and non-motorized uses both maintain the surface in a
disturbed condition, suggesting total use was a better indicator for sediment risk than simply whether a trail was
motorized or not. The current Travel Planning effort decides only on motorized access and does not determine
the end fate of road or trail prisms, which is left to site-specific projects to determine.
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Como Forest Health Project
Analysis on this project began in 2010 and as it continued the project was separated into two projects, one within
the immediate Lake Como Recreation Area (which was completed in 2012) and the other in the area between the
recreation area and Lost Horse, which is ongoing. Scoping for the later project occurred in February 2013, with
the purpose of the project to improve forest health. Watershed concerns for this project are related to ground
disturbance related to harvest activities, temporary roads and track line machines, analysis of undetermined roads
in the analysis area and access needs for future recreation and forest management.
Cameron Blue Ecoburn
The fall of 2010, the Forest proposed the Cameron-Blue prescribed fire project that would use low to moderate
intensity fire in the Blue Mountain and Cameron Creek areas to return fire interval and fuel loads to the project
area. Based upon comments that were received and additional field work, the project area was refined and
reduced in size. The new project will focus on maintaining the fire return interval in wildlife winter range. Analysis
of this project is being completed through the Categorical Exclusion and watershed analysis focus on the effects
of the project on floodplains or wetlands within the analysis area.
Access across Running Creek
The EA for the Running Creek bridge replacement was completed and after appeal resolution is now ready for
implementation. When funds are and crews are available the existing bridge will be replaced with a 55’ packable
design bridge that will be located about 480’ downstream of the existing bridge. The existing bridge will be
demolished and removed. This action would produce minimal disturbance and is highly unlikely to affect any
sensitive or unique water resources in the vicinity or downstream. The selected alternative would not significantly
modify, encroach upon or threaten floodplains downstream along Running Creek or on the larger Selway River.
The selected alternative would have an extremely low potential to produce substantial sediment in Running
Creek. With very little existing human impact in the upper watershed, and little possibility of substantial effects
from this project, loss of beneficial uses, water quality, or channel damage in Running Creek are unlikely to occur.
Martin Creek Watershed Restoration
Analysis began on this project in 2009, was completed in 2013, and implementation began in 2013. This project,
reviewed conditions and needs for undetermined roads located in the East Fork Bitterroot watershed that includes
Martin, Bertie Lord, Meadow Creeks. The decision, made on January 10, 2013, selected 53 miles of
undetermined road for storage and 57 miles for decommission. Eighty-nine miles of these roads needed no
additional treatment because they are naturally recovering or have already been treated. Changes to the roads
database has been made to reflect the Decision. In the Decision, six miles of roads to be stored roads and fifteen
miles of road to be decommissioned will receive treatment to reduce compaction and improve vegetative cover
with the Martin Creek Watershed Restoration project. Implementation began on this project in June, 2013 and a
partnership with Trout Unlimited resulted in completion of about one mile of road storage and 5.3 miles of road
decommissioning in the Bertie Lord watershed by the end of July. An additional 2.4 miles of storage and 2 miles
of decommissioning were completed by the forest watershed crew prior to the end of the fiscal year. Work will
continue and completion is expected in 2014.
Lost Trail Ski Area Sanitation Salvage Project
Analysis for this project was completed in 2012. This analysis and decision authorized sanitation/salvage on 250
acres of dead and dying trees from within the ski area boundary. Units were located inside the strips of trees that
separate the ski runs. The Equivalent Clearcut Area water yield model (USDA FS, 1974) was used to estimate
water changes that might occur as a result of this project. The potential for sediment yield increases was
analyzed by evaluating the results of WEPP modeling and monitoring effects of similar projects that found that
land management activities that applied BMP’s, were designed to limit ground disturbance, remove dead or dying
trees resulted in no sediment movement into RHCA’s or changes in stream channel condition (Refer to Item 22 of
previous monitoring reports and past project analysis (USDA Forest Service 2010, USDA Forest Service, 2006).
These analysis support the conclusion that mitigation; project design and removal of mostly dead and dying trees
would maintain conditions in Moose Creek (Idaho) and Camp Creek (Montana), the two watersheds this project is
located in. Implementation of this project began in 2012 and was completed in 2013. Several slash piles are left
and will be burned in 2014.
Upper Nez Perce Ecoburn
Analysis for the Upper Nez Perce Ecoburn was finalized in 2013 and the project will be implemented as
conditions and funding permit. This project will burn seven units totaling 15,755 acres at low to moderate severity;
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315 acres will be thinned to reduce ladder fuels and aid in fire containment. Overall, water resources in the Upper
Nez Perce Prescribed Fire project area are unlikely to be affected by the project. This is due mostly to the low
intensity of the proposed treatments, the mosaic pattern expected of the burn, the plan for low severity fire would
leave duff and organic matter covering the soil after the prescribed fire. Monitoring results from similar projects
has shown that the riparian zones seldom burn and act as a filter to trap sediments and will continue to provide
shade. INFISH standards will also be applied during implementation to minimize riparian impacts. Prescribed fire
generally has beneficial watershed effects, mainly by controlling the intensity of subsequent unplanned fires. Due
to these treatment characteristics, protection of beneficial uses will occur. Similarly, the proposed activities do not
comprise an extraordinary circumstance related to wetlands, floodplains or municipal watershed status under
FSH1909.15 30.3(2) b. No adverse water resource effects are likely to result from implementing this proposal.
The Trapper Bunkhouse project, located near the Hart Bench area, southwest of Darby included watershed
improvements. Improvements included improvements on six miles of road to bring them up to BMP (Best
Management Practices) standards and just over seven miles of road decommissioning. The main purpose of this
project was to reduce fuels and make the forest more resilient to insects and stand replacing fire. Fuel reduction
research included in this project, designed by Bitterroot Ecosystem Management Research Project was included
to improve our understanding of the impacts of fuel reduction treatments on ecosystem components and to help
determine how effective these treatments are at modifying fire behavior.
Many small projects were evaluated in the Small NEPA process during the 2010-2013 time period that involved
watershed analysis of effects of the effects of small, often administrative actions that occur on national forest
lands. The following list displays these projects that were determined to have no negative effect to the watershed
resource and have either been implemented or will be as funding allows.
Small NEPA Projects with Decision Memos 2010-2013
•

Lost Horse Outhouse Installation

•

Wildlife and Native Plan Enhancement

•

Shoup-Elk City Trail #19 reroute

•

Construction of livestock ford in Medicine Tree Creek

•

Woody debris dropped into Upper West Fork

•

Lost Trail Bike Fest

•

Behm Small Tracts Act transfer of a 33’ parcel of land to adjacent landowners.

•

Sam Billings Equestrian Camp Unit Addition

•

Six trail relocation projects

•

Reissuance of several ten year Outfitter Permits

•

West Fork Residence Log Cabin Work

•

Cameron Streambank Restoration

•

Saddle Mountain Fire Mushroom Harvest

•

Restoration of Selway Dispersed Campsites

•

Saddle Fire Planting

•

Personal Use Firewood Program

•

Hog Trough Creek Riparian Restoration Project

•

41 Complex Mushroom Harvest

•

Insecticide and Pheromone Application

•

Lake Como Cross Country Ski Trails

•

Soda Springs Wildlife Burn

•

Forestwide Campground Hazard Tree Removal
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•

Woods Creek Dispersed Campsite Rehabilitation

MONITORING:
Watershed Improvement Projects
Watershed improvement projects are implemented to reduce cumulative watershed effects and improve
watershed conditions. Watershed improvements focus was on increasing infiltration, reducing compaction,
reducing sediment contributions to streams from active surface erosion and reducing the risk of mass failure
associated with roadbeds no longer maintained for public travel and improving vegetation cover. Road
storage/stabilization treatments included surface decompaction, recontouring, construction of waterbars, culvert
removal, associated channel reshaping, seeding, mulching, and planting of shrubs adjacent to stream crossings.
Discussion related to watershed improvement projects implemented 2013 is included in Forest Plan Monitoring
Item 17, the following section lists projects implemented 2010-2013.
Table 1- Watershed Improvement Accomplishments 2010-2013
2010

2011

2012

2013

17 sites planted with
native shrubs

12.1 miles road
decommissioned

5 miles of road storage

6 miles of LWF road
decommissioning

3 OHV sites blocked and
slashed, some seeding

5.6 miles road stored

10 miles of road
decommissioning

7 miles of LWF road
storage

4 recently repaired sites
along the Magruder road
corridor seeded,
fertilized, mulched

63 disturbed sites planted
with native shrubs

Wetted perimeter
measurements at 1 site

Restoration of 3 stream
crossings (LWF and
MCWR)

2 acres at the Stansbury
Mine seeded, fertilized,
mulched, planted with
shrubs or trees

Wetted perimeter
measurements at 1 site

Shrubs planted at 12
stream crossings and
road entrances in the
Saddle Fire and Lower
West Fork project area

3.5 miles road storage in
Martin Creek Watershed
Restoration

Monitoring of the McClain
Slide area

Seeding around Lost Trail
Ski Area outhouses

Wetted Perimeter
measurements at 14 sites

8.7 miles of road
decommissioning in
Martin Creek Watershed
Restoration
89 miles of undetermined
and naturally
revegetating, stable roads
either stored or
decommissioned in
INFRA (roads database)

Slate Campground
Revegetation
Elk Bed Timber Sale Soil
Rehabilitation

Table 2 highlights the past or on-going projects that were monitored for compliance, implementation, and
effectiveness 2010- 2013. Individual monitoring reports are available from Forest hydrologists.
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Table 2- Monitored past or on-going projects
Activity
Watershed
Improvement
Monitoring

Location and Findings

Lower West Fork vegetation recovery monitoring. Coordinated project with Trout Unlimited.
Reported in Item 17.
Lower West Fork implementation began during fall of 2010 was completed in 2013. Discussion
of monitoring results not included in the Trout Unlimited vegetation monitoring following this
table.
Streambank stabilization project at Site 10, Meadow Tolan Allotment monitored in 2013. Details
later in this report.
Culvert removal associated with the Frazier Interface project (Environmental Assessment 2003)
monitored 2013. Discussion of monitoring results following this table.
Road storage associated with the Warm Springs Environmental Assessment (1996) monitored
2012. Discussion of monitoring results following this table.
Subsoiling, seeding and mulching in the Slate Creek Campground occurred late in 2010 to
improve vegetative recovery on the streambank above the West Fork Highway after Slate Creek
streambanks was stabilized. 2011 Monitoring found that although vegetation was recovering it
was still sparse. The risk of sediment from this area entering Slate Creek is low due to lack of
gradient (flat) next to the stream.
In 2008, the forest seeded, fertilized, and mulched burn piles in the Coyote Coulee area. Review
of several burn pile sites in 2011 found that the areas were well vegetated with a variety of
grasses, there was no vehicle access, no sediment was moving offsite. St. Johnswort, a noxious
weed, was common on the disturbed areas and mullien, a weed that typically invades burn piles
was sparse. Discussion with weed managers on the forest found that St. Johnswort is common
in this area and that beetles known to attack the plant are present but not yet causing an
observable decline in the weed. Drive-by review of other burn piles in the area that were treated
at the same time found similar conditions.
Burned Area Recovery Road Storage and Decommissioning. Storage of NFSR 5610 (Upper
Rye Creek), review of vegetation recovery also occurred on those roads stored in 2009 in the
North Fork Rye drainage. 73313 (Mink Creek), the road system in Elk Creek, a tributary to Slate
Creek (13833, 13828, 13859, 13860) occurred in the fall of 2010 and 2012. Most of the Elk
Creek road system was decompacted using the sub soil grapple rake, two crossings on NFSR
13833 were removed and restored, and two crossings on NFSR 13860 were storm-proofed.
Monitoring found vegetation recovery acceptable to good on these roads with stream crossing
recovery excellent. Fisheries monitoring found small westslope cutthroat trout have been able to
navigate above where culverts were removed and recolonized about ½ mile of Elk Creek.
Additional information follows this table.
Burned Area Recovery road obliteration. FR 62579, 62832, 62835. These roads were
obliterated in 2009 and monitoring in 2010 and 2011 found very good vegetation recovery on the
disturbed soils.
Waugh Gulch Aspen Exclosure (fence completed 2001). Monitoring in 2010 found that the
majority of aspen are greater than eight feet tall. Most are small diameter whip-like trees. The
change in allotment management after the Waugh Gulch and Andrews Grazing Allotment EA
(2009) has resulted in reduced grazing in this area. As a result, in 2010 the fence was removed
and photo points established along the north side that will be used to monitor conditions after
fence removal.
Monitoring of burn piles seeded in 2008 along NFSR 13324 in Laird Creek (Burned Area
Recovery project area) had limited vegetated recover in 2009. Monitoring in 2010 found these
areas well vegetated. Dry gravely soils needed longer to revegetate.
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Activity

Location and Findings

Middle East Fork Burn Pile Monitoring. Numerous burn piles in Units 12a and 13 were seeded
and fertilized in 2009, monitoring the following year found these areas well vegetated with
annuals from the rehab seed mix.
Burned Area Recovery Road Storage. FR 13431, Piquett Creek was stored in 2006, access for
ATV’s was maintained as directed in the FEIS. Treatment effective, disturbed areas revegetated,
limited ATV use occurring.
NFSR 5715 crosses through the headwaters of Ditch Creek, tributary to the West Fork Bitterroot
River that is listed as water quality limited and has been identified in the 2005 Bitterroot
Headwaters TMDL for restoration. Several stream crossings of this road on tributaries to Ditch
Creek were identified in the TMDL as sediment producing. In 2008 the forest worked with the
Bitterroot Water Forum to gravel five of the crossings on NFSR 5715 in Ditch Creek at TMDL
contributing sites (3005, 3022, 2011, 3024, 3034 DEQ 2005). Monitoring in 2011 found the
crossings graveled, limited vehicle traffic on this open road, gentle gradient, well vegetated ditch
with no sediment transport down the ditch as evidenced by good vegetation, presence of
previous years grass remains, no sediment plumes or depositional areas.
In 2008 the road maintenance supervisor on the Bitterroot National Forest visited sites TMDL
sediment sources #3033, #3025, #3015, and #3023 in Ditch Creek and found these on a closed,
vegetated and stable road.

Road Existing
Condition
Inventories
BMP,
implementation,
effectiveness,
and validation
monitoring
Other Project
Monitoring

In 2006 the ATV hill climbs at the end of NFSR 5623 were decompacted using an excavator
bucket to lift the soils and reduce compaction. Entrances were obliterated at 4 different sites;
three above the turnaround area, the fourth further down the road. Rocks and Kelly humps were
used to block access. The disturbed soils were seeded and fertilized, the steeper areas were
mulched using weed seed free straw. Monitoring found vegetation recovering well in the more
moist areas and present but not as vigorous in the dryer sites. Knapweed is present on the
decompacted areas in similar proportions as in adjacent undisturbed areas. Conifers are
beginning to grow on the areas that were Kelly humped.
Camp Creek, Nez Perce Fork and Lower West Fork (30.6 miles).
Roads in the Meadow Vapor Project area reviewed for sediment sources in 2013 (undetermined
and open roads).
Trapper Bunkhouse Timber Sale monitored 2013; please refer to Item 17 for monitoring details.
Fisheries biologists monitored BMP implementation and effectiveness on decommissioned and
stored roads. Please refer to Item 22 and Item 17 for additional monitoring details.
Forest EMS Audits were conducted in 2010: West Fork Right of Way Timber Sale and Middle
East Fork. Results described in Item 17.
Meadow Tolan Allotment Monitoring Sites (Bunch Gulch, Springer, Bugle Exclosure, Bugle
Below Exclosure, Tributary to Meadow Site #6, Tributary to Meadow Site #10, Meadow Balsam
Reach, Meadow Sagebrush Reach, Meadow Old Exclosure, Meadow 2004 Exclosure, Tolan,
Lodgepole, Tributary to Meadow Site #13). See below for a monitoring summary.
2 Sula Peak East Fork Allotment Monitoring Sites (Spring Gulch)
Upper West Fork, above Deer Creek.
Wetted Perimeter measurements involve measurements of stream flow and wetted width three
times during the year on 14 streams in 2010, and one stream in 2011 and 2012. This information
is used to apply for instream flows or minimum flows needed to support a native fishery. Should
instream flow rights be awarded, they are junior, meaning water rights holders with earlier priority
dates have first right to the water.
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Location and Findings

Activity
TMDL
Monitoring

Review conditions on Reimel Creek with Montana Department of Environmental Quality to
evaluate any change in conditions since the TMDL was established. Please see Item 17. DEQ
will be evaluating results and presenting conclusions at a later date.

Watershed Improvement Monitoring, Discussion
Burned Area Recovery Implementation: Road Storage
Road storage of NFSR 5610, in the Rye Creek watershed was part of the Crystal Mountain Road
Decommissioning project and was implemented in 2003. The storage on this road involved more ground
disturbance than usually occurs with road storage. About five miles of this road was stored and treatments
included recontour, seed, fertilizer and slash; as directed in the Burned Area Recovery FEIS (2001) an ATV trail
was left at the downhill side of the recontoured road to maintain ATV access. Monitoring in 2013 found the road
well vegetated with shrubs growing where conditions were favorable. Some limited ATV use was occurring to the
first crossing but it did not appear to extend beyond that. There was a hardened ford at the first stream crossing
and there was no widening or bank damage at this location attributable to ATV’s. The two photos below show
existing conditions of the road and of the crossing.

Figure 1: NFSR 5610 stream crossing
at location of OHV ford.
Vegetation recovery, slash. ATV trail
located at the bottom of the
recontoured slope on 5610.

Figure 2: NFSR 73313,
Mink Creek
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Figure 3 - Road 73313 in Mink Creek that was stored in 2004

Another road associated with the Burned Area Recovery project is NFSR 73313 in Mink Creek (East Fork Bitterroot
River tributary) that was stored in 2004. This road was recontoured from the entrance to the stream crossing,
allowing the stream crossing to recover without intervention. The road is located in an area where knapweed is
common. This site was reviewed in August of 2012, and the recontoured portion of the road was heavily vegetated
with knapweed, while notes from an earlier monitoring trip allude to native vegetation being more plentiful than
knapweed after the first year. We suspect that the natives are present and appear dominant early in the growing
season and as the knapweed matures it becomes the dominant vegetation. This site should be visited early in 2014
to determine if native vegetation is present and evaluate the potential to reduce the incidence of knapweed on the
site because it seems to be present in greater numbers that on nearby undisturbed areas.
The next two photos show the stream crossing on NFSR 73313, conditions in 2005 (one year after closure) on the
left and in 2012 on the right. Shrubs have grown and filled the ford, making it difficult to distinguish the ford from
the undisturbed reaches of the stream. It is apparent that when riparian areas are allowed to recover, they can do
so without intervention.
Figure 4: Vegetation recovery at the stream crossing on NFSR 73313
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2009 BAR Implementation: Road Decommissioning
In 2009 13 miles of road in the Burned Area Recovery project was decommissioned, in 2010 44 miles of road
were stored. Monitoring of effectiveness occurred in October of 2010, 2011, and 2012. Best management
practices that were applied during implementation included receipt of appropriate permits from the State (Montana
Stream Protection Act or 124 permit, 318 Authorization as needed), compliance with permit requirements,
seeding and fertilizing after recontouring and planting of native shrubs at stream crossing and the road entrance.
Several photo points have been established on roads that were decommissioned and fully recontoured as well as
on roads stored and decompacted using the subsoil grapple rake. These monitoring locations were located using
GPS technology and flagged for future reference. The photo below shows vegetation recovery since
implementation on NFSR 62832, a road decommissioned in 2009.

Figure 5 : NFSR 62832, spring following implementation, 2010 and Summer, 2010

Figure 6: NFSR 62832, October, 2011 and August, 2012

NFSR 62835 is another road decommissioned in 2009. This road is south facing and vegetation recovery has
been slower than on 62832 but has recovered well. The photos below show recovery since implementation.
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Figure 7: NFSR 62835, 2010, October of 2011 and Summer of 2012.

Monitoring of other roads, stored or decommissioned at the same time as NFSR 62835, had found that vegetation
recovery on recontoured decommissioned roads is much better than on roads that were only decompacted or
subsoiled. Vegetation on subsoiled roads shows little change from the pre-implementation condition but it is
expected that over time, shrubs and deeper rooted vegetation would become more common on the road surface
due to better soil moisture conditions that result from decompaction of the road surface and allow for better
infiltration and vegetation cover. The photos below show NFSR 62833 that was subsoiled in 2009 – not much
change in vegetative cover over the three year monitoring period.
Figure 8: Photos of NFSR 62833 in 2010, 2011 and 2012

NFSR 13431, in Piquett Creek, another Burned Area Recovery stored road, was monitored in 2012. This road
was stored in 2006 with a treatment that did not decompact the outer 1/3 of the road to allow for OHV traffic as
direction in the FEIS called for no change to existing use, and this road was currently being used by off road
vehicles. Monitoring since implementation has shown little motorized use. Trees have fallen over the road and
have remained in place several years before forest users cut fallen trees to allow OHV passage. Motorized use
on this road is estimated to have occurred just one year out of the six since being stored. The road bed is stable
and crossings not erosive. Vegetation is growing on soils disturbed and no contribution of sediment to streams
from the road fill is evident.
NFSR 13833, in Elk Creek, a tributary to Slate Creek was also stored in 2010. Most of the road was subsoiled –
meaning that the road travel way was decompacted, culverts were removed, and stream crossings restored. Two
culverts blocking fish passage were removed, with crossing slopes seeded, fertilized and mulched. Fisheries
monitoring after removal have found fish have populated the stream above the culvert where previously the
culverts blocked fish passage. Two upper culverts on NFSR 13860 located in headwater tributaries were not
removed for several reasons: they were appropriately sized for the stream channel, were high in the watershed,
the depth of fill was greater than 30’ deep and 40’ wide, the crossings were constructed to include slash filter
windrows that help to filter and trap road generated sediment, the crossings were well vegetated, and the culverts
were located above fish habitat. The culverts were left in place also because this road was stored, not
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decommissioned, and it will be opened for use at a future date. Also, complete removal of these two culverts
would have been costly and time consuming reducing the ability to complete other high priority restoration work.
A portion of the fill on these two crossings was removed, similar to what occurs when storm proofing a culvert
following a fire and should be monitored every 3-5 years. If the culverts were to plug, flows could pour over the fill
at a lower point, over well vegetated stable fill, reducing the risk of culvert loss during a flood event. Monitoring in
August of 2012 found that vegetation on the lower crossings was recovering and was estimated at between 2550% ground cover and that at the upper crossings the disturbed areas were vegetating and vegetation should
become thick and dense within a few years to resemble the areas not disturbed in 2011. Various native and nonnative species were growing on the subsoiled travel-way including timothy, Idaho fescue, mountain brome, clover,
knapweed, oxeye daisy, yarrow, lupine and dandelion, these species were present prior to decompaction. Other
roads stored at the same time in the Elk Creek watershed include NFSR 13858 and 13859.
NFSR 73691 in the Warm Springs project was stored in 2005. Road fill on one crossing was not adequately
removed and resulted in sediment contributed to a small headwater tributary to Bear Creek the first years after
implementation. Better results would have been achieved if more fill had been removed and the slopes laid back
to a 1:1 angle. This area has been seeded, fertilized, mulched and planted with native shrubs to stabilize the
steep slopes and is stable at the present time. NFSR 73692, downstream of this crossing creates a barrier
across a wide valley with a gentle gradient that prevents sediment from traveling further downstream and also
creates a nice wetland with a variety of wetland plants on a droughty south facing slope. The downstream road,
NFSR 73692 is closed year-long and was stored with the Burned Area Recovery Project, it will receive no
additional treatments as it meets the intent of road storage, and creates a vibrant wetland on a south facing slope
with little variety in vegetation or presence of wetland areas.
NFSR 73251, in Guide Creek, was stored and included decompaction of a large landing located on the ridge.
This road was decompacted, ephemeral draws and the entrance were recontoured. Seeding, fertilizing and
mulching followed on the recontoured areas and the landing.
Much of the watershed improvement portion of the Burned Area Recovery project has been completed.
Approximately 11 miles of the 105 miles identified for road storage have not yet occurred. Treatment on most of
these roads is being deferred until Travel Planning is completed or until equipment is in the area. 513 miles of
road in BAR were identified for BMP upgrades; about 58 miles have not yet been completed. Most of these roads
were found to be mid- to upper-slope roads; some that were open year-long to motorized vehicles and others that
were closed either seasonally or year-long to motorized vehicles. Work on these roads will be completed as
funding allows as the need for expensive BMP upgrades on these seldom used roads is often preempted by
higher priority work on roads near to or contributing sediment to streams. All 46 miles of road decommissioning
that was identified in Burned Area has been completed.
Lower West Fork Project
A monitoring plan included in the FEIS listed 5 items to be reviewed as the project was implemented.
• Monitoring Item 1: Validate assumptions in WEPP and ECA. No work has occurred towards meeting this
monitoring item. The timber sale portion of the project was completed in 2013, monitoring of changed
conditions can begin in 2014.
• Monitoring Item 2: Monitor effectiveness of straw bales installed to reduce sediment contributions from
haul routes. Straw bale sediment filters were installed in November on 2012, prior to winter hauling.
When monitored the following March, no sediment was observed to be transported to the straw bale
location or trapped behind the straw bales.
• Monitoring Item 3: Monitor culvert removals. Removal of a 36” culvert on a tributary to East Piquett Creek
on NFSR 13411 was monitored by both the project fisheries biologist and hydrologist. Please refer to the
discussion on the following page regarding culvert removal.
• Monitoring Item 4: Tracking of Watershed Restoration proposals to ensure they occur as planned.
Improvements were input into WIT (Watershed Improvement Tracking) database that is housed within
National Resource Management or NRM, where several Forest Service tracking databases are located.
All of the assigned work was accomplished by the end of fiscal year 2013.
• Monitoring Item 5: Monitor RHCA buffers in Units 32, 33, and 60a to determine if the buffer was effective
in limited sediment contributions and protecting water quality. No prescribed burning has occurred in
these units as of the September, 2013; monitoring will occur as burning is completed.
Monitoring associated with this plan will continue as conditions are met. Other monitoring that has occurred on
the Lower West Fork project is discussed below.
166

In the Lower West Fork FEIS, it was estimated that it would take 5-6 years to complete the watershed restoration
portion of the Lower West Fork Project and cost between $358,500 and $446,400 to implement. Work began in
late August of 2010 and was completed in July 2013, taking just three years to implement. A total of 18.1 miles
were stored and 28.2 miles decommissioned. In the FEIS, the Forest planned to store 18.1 miles and
decommission 26.8 miles. An additional 1.4 miles were decommissioned due t additional roads that were not
mapped. The cost of road storage was $1,944/mile and for decommissioning it was $6,141/mile for a total of
$203,797; substantially less than the original estimate of between $358,500 and $446,400 that was reported in
the FEIS. These costs include the cost of equipment rental and mobilization, seed, fertilizer, mulch, equipment
operator and restoration crew salary, and project oversight. Use of forest employees and a rented excavator to
implement watershed improvement projects such as this is more cost effective using a private contractor by
several thousand dollars/mile.
One of the roads decommissioned in 2012 in the Lower West Fork project was NFSR 13838 in East Piquett
Creek. The entrance to this road was a harsh site, where small to medium cobble sized rock made up most of the
“soil”. In an effort to improve revegetation success, loose straw was mixed in with the rocky soil to provide
additional organic matter. The photo at the lower left shows conditions immediately following recontouring, just
before seed, fertilizer, and mulch was applied. The on the right are conditions in July of 2013. Despite high rock
content, vegetation establishment was surprisingly good, notice that transplanted shrubs are green and the
presence of grasses in the cobbly soil.
Figure 9: NFSR 13838 Fall, 2012 and Same location, 2013

Implementation monitoring also occurred for several of the roads decommissioned in the Lower West Fork project
and the Martin Creek Watershed Restoration Project. This implementation monitoring consisted of the project fish
biologist and hydrologist being on site during important phases of the project, such as large culvert removal or
review after work was completed to determine if the project was being implemented as planned and assisting with
restoration efforts. Removal of the culvert on NFSR 13411 on a perennial tributary to East Piquett Creek in the
Lower West Fork project was one of those implementation phases closely monitored. This culvert was removed
in mid-summer to allow for low stream flows and to reduce the risk of complications during culvert removal. The
zone fisheries biologist and hydrology technician were both on site to assist with removal. The 124 permit
received from the Montana Department of Fish, Wildlife and Parks had several requirements related to removal of
this (and other) culverts in the Lower West Fork Project, several are included here:
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1.
All stream work completed in an
expeditious manner to avoid unnecessary impacts
to the stream.
2.
Extra precautions taken to preserve
existing riparian vegetation.
3.
All construction activities performed in
the stream and immediate vicinity be conducted in
a manner or reduce instream turbidity, along with
reducing disturbances to the streambed and/or
streambanks.
4.
All streambank and adjacent areas
disturbed by construction be protected with
temporary erosion control measures during
construction activities and reclaimed with long
term erosion control and revegetated immediately
after construction.
Figure 10: The above photo shows the removal of the culvert
on NFSR 13411 as the fill was removed.

To comply with these requirements, road fill was removed from the area immediately surrounding the culvert and
moved to locations where it could be safely stored or incorporated into the recontoured landscape; at locations
where it would not erode back into the stream and could be stabilized. This road fill was removed from the
immediate work area before work on actual culvert removal began (see photo above).

Figure 11: This photo, left, shows the stream crossing
on NFSR 13411 immediately after the culvert was
removed and the area was seeded and mulched.
Riparian vegetation was reserved and replanted after the slope shaping was
completed. The work at the culvert location was completed within 4 hours of the
initial culvert removal. Stream banks were laid back to approximately a 1:1.5
slope to reduce erosion and facilitate revegetation. The slope immediately
adjacent to the stream channel was mulched with weed seed free straw as soon
as the culvert was removed and the side slopes reshaped, before the crew left
for the evening. The following morning, the entire area was mulched, seeded
and fertilized. The photo at the right is of this crossing after the mulching and
seeding was completed.
This describes the typical steps taken when a culvert is removed from a
perennial stream. We have found, through multiple culvert removals that using
a straw bale downstream of the culvert in an attempt to trap sediment is not very effective in small streams such
as this. In these small streams to install the straw bale at substrate level and actually trap the sediment requires
disturbance of the stream banks and substrate, something we would like to avoid. Also, when it is possible to
place a straw bale in the stream to act as a dam to trap sediment, removing the trapped sediment is difficult as
there is typically a small amount trapped, it is distributed amongst the cobble substrate and difficult to dig out
without disturbance to the natural stream channel. When attempting to remove the sediment trapped behind the
straw bale, it tends to become suspended and most of it ends up being reintroduced to the water column and
transported downstream. In some larger culvert removals, we have used a ‘sedimat’ to trap fine sediments (which
is effective) but this was not an option in this small (1.5’ bank full width) stream. Please refer to Item 22, for a
discussion on the results of turbidity monitoring following culvert removal and replacement at a location on Deep
Creek.
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Frazer Interface Project
In the Frazer Interface Project (2003), a culvert on a closed road (NFSR 74348) was removed because it was too
small, with evidence of the stream overtopping the road during high flow events; increasing the risk of the culvert
washing out. At the time this culvert was removed and it was monitored, it appeared that seed was applied too
sparsely, however when revisted in 2013, vegetative cover was good and stream banks were stable. See the
photos below for conditions of this road in 2013, eight years after implementation:
The steam has substrate similar to above and below the
crossing, stream banks and road fill is well vegetated, the trail is
a narrow hardened foot path that is not a measurable source of
sediment to the stream.

Figure 12: Conditions of NFSR 74348 in 2013

Sula Peak East Fork AMP
Eight sites in the allotment were set up for long term monitoring. Sites were selected based upon potential for
livestock use that would reflect typical use in that portion of the allotment. These were sites where livestock were
known to frequent or sites that were problem areas prior to the change in management that followed the 2000
fires. Management of the allotment since 2000 has resulted in substantial riparian improvement due to shorter
period of use in livestock numbers. Monitoring for this allotment at streams will consist of a channel stability rating
and streambank trampling measurements. At wetland sites, Proper Functioning Condition will be used to track
trends. Monitoring will occur at five year intervals, more frequently if budgets and time allow.
Channel condition surveys were conducted on 2 survey reaches in the Sula Peak-East Fork Allotment in 2011;
following the new allotment management plan for the Sula Peak-East Fork Allotment. The selected alternative
reduced formerly permitted time of 23 ½ weeks to approximately 10 weeks of grazing. There was no planned use
on this allotment in 2011 but some trespass occurred that resulted in some livestock use at the upper site in
Spring Gulch. To determine the effect of livestock, two sites on Spring Gulch, were monitored in 2011 and there
was some trampling along the stream/wetland features from trespass livestock at the upper site. This limited
unauthorized activity reduced the trend of recovery from “upward”, to “not apparent”. Though use did result in
some minor riparian impacts at this site, due to the implementation of a new grazing plan overall conditions on
this allotment are very good compared to conditions prior to 2000.
Waugh Gulch AMP
The Waugh Gulch allotment was not grazed in 2010-2013. No monitoring occurred on this allotment for this
reason.
Meadow Tolan AMP
Monitoring of this allotment consists of measuring stream bank trampling, tracking photo points, and profiling the
valley/stream cross-section at 14 established reaches each fall following the end of the allotment grazing season.
The complete report is available at the Supervisor’s Office and includes monitoring results for the years 19982013. The Bunch Gulch portion of the allotment was grazed in 2009 and no other grazing has occurred on the
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allotment since then. Although no grazing occurred on the Meadow Tolan Allotments in 2013, all but the Swift
Creek site were monitored for stream bank trampling and photo point conditions. No cross section monitoring
occurred in 2013 due to the lack of available personnel (who were on fire assignments). In 2013 most reaches
on the allotment had low levels of stream bank trampling, and the greatest amount of bank trampling was on the
reach located inside the exclosure on Bulge Creek and was measured at three percent of the stream bank was
trampled (very low levels); this trampling was the result of wildlife as livestock did not use the allotment in 2013.
Photos show shrub vigor is improving both inside and outside of exclosures on the Meadow Tolan Allotment.
Small streams or wetlands that were wider and trampled are becoming narrower; this is especially evident on
Lodgepole Creek, the Meadow Creek reach located above the end of NFSR 5761, and Bunch Gulch.
These unplanned periods of rest are of benefit to the watershed resource and has led to improved stream bank
stability, improvements in water quality and over the longer term, improved fish habitat.
Site 10 Bank Stabilization-Meadow Tolan Allotment
Site 10 is one of fourteen sites monitored each fall for livestock trampling or riparian vegetation utilization in the
Meadow Tolan Allotment. It is located where road fill (undetermined road 73069) encroaches on the banks of a
small tributary to Meadow Creek. Livestock use this road to access upper elevations of the allotment and while
walking along the road trample the fill causing sediment input to this small stream. In 2005 an unstable section of
stream bank was stabilized to reduce sediment contributions to the stream. Because there was no vehicle
access, hand crews manually carried materials (straw bales, seed, fertilizer) from NFSR 725, about ½ mile, uphill
to the work site. It was completed the fall of 2005. Monitoring in 2013 finds the site stable with good vegetation
and stable stream banks.

Figure 13: Site 10, in fall of 2004

Figure 14: same location, fall of 2013

Since the Meadow Tolan Allotment EA was completed in 1996, the adaptive management principle included in
the EA has been used to construct slash barriers (Reach 5 and 13), implement a small bank stabilization project
on Site 10, construct exclosure fences on Sites 1, 5, 7, construct three fords to allow livestock to cross the
streams without destabilizing stream banks, and add an additional monitoring site to evaluate changes in livestock
use patterns as a result of construction of an exclosure fence on Bugle Creek. Adaptive management has
allowed for permitted livestock use while stream and riparian conditions are improved or maintained.
Straw Bale Sediment Traps
Recent analysis and monitoring suggests that sediment from log hauling on roads that are within sediment
contributing distance from streams is the biggest risk to water quality and because of that recent timber sales
have included straw bale silt traps at culvert locations on roads that are near to streams as mitigation. In past
years, silt traps/filters have been installed where needed to mitigate effects from winter hauling on stream channel
condition. In 2010, winter haul was completed on NFSR 723 (Jennings Camp), NFSR 725 (Meadow Creek),
NFSR 5758 (Tepee), and NFSR 311 (Guide). Sediment caught in the traps from erosion of the road travelway
during log haul was removed from the traps each spring while the sale was in progress. After completion of the
sale, baling twine and stakes that held the traps in place were removed and the straw bales will be allowed to
decompose in place or were broken down if they were blocking drainage in the roadside ditch. The straw bale
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filters have proved to be effective in reducing sediment contributions to streams and will be used in the future
when hauling occurs on streamside roads. (See Item 22)
Please refer to Item 17 in this Forest Plan Monitoring Report for information on Best Management Practice
monitoring on the Bitterroot National Forest.
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