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Introduction
The Boulder Ranger District of the Arapaho and Roosevelt National Forests (ARNF) is proposing
vegetation management through the use of clear cutting, thinning, aspen enhancement, meadow
restoration, defensible space, pile burning, and prescribed broadcast burning to reduce hazardous
fuels in the Forsythe II project area. The proposal also proposes to decommission some system roads,
and convert one or two trails to roads for emergency egress. The project area is 18,955 acres in size,
and is located in the South and Middle Boulder Creek watersheds. The project area is very similar to
the project area analyzed under the Forsythe project decision in 2012.
Affected Environment
Watersheds
The Forsythe project area encompasses portions of four watersheds. All the watersheds are within the
Boulder Creek basin. The watersheds are listed in Table 1. Streams within the project area include
South Boulder Creek, Beaver Creek, South Beaver Creek, Forsythe Canyon, Winiger Gulch, Middle
Boulder Creek and Boulder Creek. Forsythe Canyon and Winiger Gulch are entirely within the
project area, while other streams flow through the project area.
A watershed condition assessment of all watersheds in the Forest was completed in 2011 using a
nationally developed protocol (USDA Forest Service, 2011a). The assessment considered conditions
only on Forest Service (FS) lands within the watersheds. In that assessment, Middle Boulder Creek
was rated in condition class 1-Functioning Properly. Boulder Creek Canyon and Middle South
Boulder were rated in condition class 2-Functioning at Risk, and Upper South Boulder Creek was
rated in condition class 3-Impaired Function.
About half of the lands within the project area are private. While the Forest Service has considerable
less information on watershed conditions and land use on private lands, these lands are often more
developed and have higher densities of roads, buildings, and agricultural development than adjacent
Forest lands.
While the Middle Boulder Creek watershed was rated as class 1 for FS lands, nearly the entire length
of the creek through the watershed is located on non-FS lands. Impacts on non-FS lands include
Barker Reservoir, which diverts flow from the creek throughout the year, and Highway 119, which
parallels the creek from Boulder to Nederland. Elements of concern on FS lands included the absence
of native fish, and forest health.
Boulder Creek Canyon is the watershed located below the confluence of Middle Boulder and North
Boulder Creeks, and contains the smallest portion of the project area. Sixty-eight percent of the
watershed is in non-FS ownership. The highway also parallels the creek through this watershed.
Elements of concern identified for FS lands included the absence of native fish, road densities,
noxious weeds and forest health.
Middle South Boulder Creek contains the largest portion of the project area. Twenty-five percent of
the watershed is in non-FS ownership. Elements of concern identified for FS lands included the
absence of native fish, road densities, noxious weeds and forest health. South Boulder Creek is
affected by flow augmentation from the Moffatt tunnel. However, because of steeper gradients and a
coarser, more resistant streambed, the stream has been less affected in this watershed than in the
watershed upstream.
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Fifty-two percent of the Upper South Boulder Creek watershed is in non-FS ownership. Elements of
concern identified for FS lands included water quantity, water quality, absence of native fish, road
densities, and riparian vegetation. As noted above, South Boulder Creek is affected by flow
augmentation from the Moffatt tunnel. Increased flows and channelization have adversely affected
channel stability and morphology, as well as aquatic and riparian habitat. Historic mining in
tributaries continues to affect water quality.
Table 1. Watershed ownership, condition class, and road density.
Watershed (WS) Name

WS HUC6 #

Middle Boulder Creek

101900050402

Boulder Creek Canyon
Upper South Boulder Creek
Middle South Boulder Creek

101900050404
101900050502
101900050503

WS
Acres

Watershed
Condition
Class*

28,346

Percent of
Watershed
within
Project
Boundary
18%

9,787
26,135
25,647

12%
13%
57%

2
3
2

1

*Based on Watershed Condition Class ratings of FS lands only, (USDA-FS, 2011a)

Water Quality
The State of Colorado Water Quality Control Commission has designated the streams within the
analysis area as Cold Water Aquatic Life Class 1, Recreation Class 1, Agriculture, and Domestic
Water Supply. This indicates that the waters should be capable of sustaining a wide variety of coldwater biota, including sensitive biota; are suitable for direct contact recreational activities; are suitable
for direct agricultural irrigation; and are suitable for potable water supplies following standard
treatment. Some streams within the project area are listed on the State’s 303(d) list as impaired or
warranting further monitoring and evaluation (M&E). The stream segments are Middle Boulder
Creek below Barker Reservoir, impaired for arsenic and aquatic life, and on the M&E list for
manganese; Boulder Creek below the confluence of Middle and North Boulder for arsenic; and South
Boulder Creek and all tributaries above Gross Reservoir, for copper (Colorado DPHE 2016).
Hydrology
Stream flow patterns in the project area are typical of those found in snow-dominated watersheds
along the Front Range of Colorado. The annual average precipitation in the Forsythe area is 20-22
inches (PRISM 2011). Most of the precipitation falls in the spring and summer. The wettest months
of the year in the area are April and May. Stream flow rises in April or May as snow begins to melt
and peak in May or June. Flow declines through the summer and fall. Low, stable base flow occurs
through late fall and winter, until snow begins to melt again the following spring. South Boulder
Creek is the receiving stream for water imported from the Colorado River Basin through the Moffat
Tunnel. The stream is used as a conduit to fill Gross Reservoir with the imported flow. The operation
of this system has greatly increased flows in South Boulder Creek, particularly in the spring and
summer months.
The most persistent impacts to aquatic habitats from management are related to stream augmentation
in South Boulder Creek, streamflow reduction in Middle Boulder Creek below Barker Reservoir, and
to road management, specifically sediment accumulation in streams where roads are hydrologically
connected to streams. Although legal access to many FS roads within the parcels proposed for
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treatment is limited, road networks, system and non-system, are quite extensive, particularly on FS
lands adjacent to Gross Reservoir. There are 114 miles of inventoried roads within the 29.6 square
mile project area (Ida 2016). This equates to a road density of 3.85 miles per square mile, which is
high compared to other areas of the Forest. Actual road densities are higher, because many roads and
driveways on private land are not mapped. Moderate amounts (1443 acres) of past vegetation
management have occurred in different portions of the National Forest system (NFS) lands in the
project area watersheds over the past 20 years. These timber harvests and forest management projects
included some construction of roads, alteration of hydrologic pathways, and impacts to aquatic
habitats.
There have not been any large scale wild fires or prescribed fires within the project area in the past 25
years, although a small prescribed fire near Gross Reservoir was implemented in the late 1990’s as
part of the Winiger vegetation management project.
Aquatic Ecosystems
Aquatic ecosystems are subjected to varying levels of stream flow and sediment fluxes, depending on
the type of disturbance that occurs and the vegetation within the area. Aquatic ecosystems in
ponderosa pine historically have been subjected to frequent low intensity fires with minor flooding
and sediment delivery yields following a wildfire. In recent history, fire suppression in ponderosa
pine and mixed conifer stands has resulted in changed fuel conditions. When wildfires occur, they are
more likely to burn as stand replacing fires and at higher intensity, which can result in greater levels
of flooding and erosion. In lodgepole pine forests, fires have historically been less frequent, but more
intense and stand replacing. This results in greater levels of flooding and erosion following wildfires,
but fire suppression has not significantly affected the timing or severity of wildfires, or changed the
expected severity of post-fire effects. Additionally, human uses such as roads, habitation, and
recreation have introduced sources of chronic, lower level watershed disturbance and sedimentation
into streams within the project area.
Granitic soils are more erosive and produce higher levels of sedimentation than soils developed from
other geology (e.g. metamorphic or
sedimentary) (Megahan and Ketcheson
1996). Although granitic geologies often give
rise to more fine-textured streambeds, our
survey data indicate that these streams are
capturing and storing more fine sediment than
they have the capacity to transport and are out
of balance. Many segments of streams in
Winiger Gulch and Forsythe Creek have high
amounts of fine sediment deposition in the
streambed (Table 2 and Figure 1). The
dominant source of elevated fine sediment in
streams is erosion from streamside roads.
Figure 1. Example of fine-textured streambed in Forsythe
Creek, Boulder Co., Colorado, 2011.
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Table 2. Characterization of streambed for streams in Forsythe Project Area. Sites progress from
downstream (#1) to upstream. South Boulder Creek was not included due the proximity of ground
disturbing activities. Streambed diversity is a calculated diversity index that ranges from 0 (lowest
diversity) to 1 (highest diversity). For small streams, diversity scores above 0.7 indicate several size
classes of substrate. The presence of a bimodal distribution indicates an overwhelming deposition of fine
sediment in the stream.

Site
Forsythe 1

Slope
(%)
1.8

Forsythe 2

D50
(mm)
26

Particles
< 2mm
20%

Streambed
Diversity
0.71

Bimodal
Distribution
Yes

Proximity to
Erosion (m)
202

Hydrologic
Connection
crossing

27

19%

0.58

Yes

131

crossing

Forsythe 3

2.25

25

23%

0.65

No

88

crossing

Forsythe 4

1.9

14

31%

0.75

Yes

205

crossing

Forsythe 5

2.4

13

55%

0.57

No

38

parallel

Forsythe 6

0.8

< 0.2

73%

0.39

No

12

crossing

Forsythe 7

3.9

3

44%

0.70

Yes

339

crossing

Forsythe 8

1.3

1

61%

0.48

Yes

334

not connected

N Forsythe tributary

3.0

2

53%

0.54

No

231

crossing

Winiger 1

1.8

13

23%

0.46

Yes

22

parallel

Winiger 2

1.3

0.2

84%

0.27

Yes

40

crossing

Winiger 3

2.3

16

39%

0.70

Yes

35

parallel

Winiger 4

4.0

20

29%

0.47

Yes

24

crossing

Winiger (1989)

<2

29

28%

0.72

No

21

parallel

South Beaver 1 tributary

7.0

2

49%

0.63

No

70

trail

South Beaver 2 tributary

2.3

0.5

67%

0.45

Yes

55

parallel

Winiger Cr 1 tributary

7.5

3

42%

0.59

No

9

trail

Winiger Cr 2 tributary

7.9

2

47%

0.59

No

6

crossing

The project area is composed of three larger stream systems, South Boulder Creek, Middle Boulder
Creek, and below the confluence of the Middle and North Forks; Boulder Creek. The mainstems of
those larger streams are located near the periphery or boundary of the area and would not likely be
influenced by the project with the exception of the tributary streams to those waters; Forsythe Canyon
Creek, Beaver Creek, Winiger Gulch and upper portions of Calhoun Gulch and Keystone Gulch.
Those smaller tributaries and other small intermittent channels are more closely associated with
project area units. Barker Reservoir collects flows from Middle Boulder Creek above the project area,
as well as three small intermittent tributaries with adjacent units. Below Barker, Middle Boulder
collects a few intermittent tributaries and joins North Boulder, forming Boulder Creek. Boulder Creek
is the collector of Calhoun and Keystone Gulches. Gross Reservoir collects the waters of South
Boulder Creek, Beaver Creek, Forsythe Canyon Creek and Winiger Gulch. South Boulder watershed
comprises the majority of land and waterways in the project area.
South Boulder Creek within the vicinity of the project area runs through a moderately confined valley
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with sustained sections of steep, cobble-dominated streambed. South Boulder Creek was historically
occupied by greenback cutthroat trout; however, this species was locally extirpated by the early
1900’s and replaced by rainbow trout through aggressive fish stocking programs. Both South Boulder
Creek and Middle Boulder Creek support management indicator species (MIS) populations of brook
trout (Salvelinus fontinalis), brown trout (Salmo trutta), and rainbow trout (Oncorhynchus mykiss)
and perhaps non-game species like longnose sucker (Catostomus catostomus) and white sucker
(Catostomus commersoni). Rainbow trout, once common in the drainages around the project area
have seriously declined due to presence of whirling disease in the watersheds (CPW 1991). Beaver
Creek, though not surveyed in the past, likely supports a modest population of brook trout similar to
what is found in nearby tributaries of South Boulder Creek (USDA Forest Service 1998) and would
be expected in that watershed at that elevation.
South Boulder Creek is currently managed by Colorado Parks and Wildlife as a coldwater fishery
primarily for brown trout, but the stream is also inhabited by longnose suckers, white suckers, and
other introduced stream salmonids. The reach of South Boulder Creek entering Gross Reservoir hosts
a fall run of kokanee salmon that use cobbly-riffles to spawn. The stream is augmented by trans-basin
diversion from the Fraser River through the Moffat Tunnel. This augmentation and other
anthropogenic influences has led to low levels of large wood;, coarse, armored bedload; and resulting
moderate to low levels of habitat complexity.
Winiger Gulch, Forsythe Canyon Creek, and Beaver Creek are much smaller in size and have more
typical hydrographs for streams of their size and elevation. Lower portions of the intermittent streams
in the project area are perennial but have modest peak flows and limited stream power. Aquatic
habitats in these streams are pool-riffle sequence streambeds that are comprised of a mixture of sands,
gravels, cobbles, and bedrock (USDA Forest Service 2011b). Inputs of large wood (i.e., fallen spruce,
fir, pine, cottonwood, and aspen) occur sporadically and when present, wood provides considerable
channel stability and habitat complexity. Reports from Colorado Parks and Wildlife document that
the streams likely fishless, but no actual survey work was performed to capture fish (CPW 1989).
Based upon our observations, these streams do contain enough water to support low-density
populations of stream salmonids similar to other waters known to have populations in the watershed.
Macroinvertebrates species belonging to plecoptera (stoneflies) and trichoptera (caddisflies) occur in
these streams (CPW 1989) and in temperate, cold-water streams have life-cycles exceeding 1 year
(Thorp and Covich 2001), indicating that they have year-round stream flow. Head water aquatic
habitats in these small streams support a thin ribbon of riparian vegetation that varies from spruce to
aspen to sedges and other riparian plant species. Other unnamed streams in the project area are not
perennial and do not support the same aquatic habitats as described above, but do support pockets of
riparian vegetation.
Gross Reservoir hosts healthy populations of native longnose and white suckers, and an assortment of
game species including: brown trout, rainbow trout, splake, kokanee (Oncorhynchus nerka), tiger
muskie, lake trout (Salvelinus namaycush), and cutthroat (Oncorhynchus clarki sp.) in the reservoir in
recent years, 2007 to 2010 (Swigle 2010). Native suckers comprise roughly two-thirds of the fish
community in Gross Reservoir and are persisting well in both South Boulder Creek and Gross
Reservoir. CPW is currently stocking large predatory tiger muskie in order reduce the sucker
composition (Swigle 2010).
Brown trout and brook trout are considered Management Indicator Species (MIS) for montane aquatic
environments, such as the project area, on the Arapaho & Roosevelt National Forest. The project area
is within the historic range of greenback cutthroat trout (Oncorhynchus clarki stomias), a species
listed as threatened under the Endangered Species Act, but that no longer occurs in any project
drainages.
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The ephemeral and intermittent channels are not likely to support populations of trout, but could
potentially support forest sensitive species such as Arapahoe snowfly (Arsapnia arapahoe) and
Hudsonian Emerald dragonfly (Somatochlora hudsonica).
The Arapahoe snowfly is currently known to inhabit intermittent, ephemeral, and perennial channels
that are tributaries to larger streams across low to mid elevations of the Front Range up to elevations
of 6719 ft. (Belcher 2015). The stream reaches of the project area occur at 6100 ft. elevation along
lower portions of Middle Boulder Creek, 7300 ft. elevation at Gross Reservoir for South Boulder and
Forsythe Canyon Creeks and top out at approximately 8400 ft. elevation at upper reaches. The species
is known to occur in tributaries to Middle and South Boulder Creeks at lower elevations including:
Tom Davis Gulch (6717 ft.), Bummers Gulch (6007 ft.), Keyston Gulch (6970 ft.), and Martin Gulch
(6446 f.t) (Heinhold et al. 2014). Its presence within the project area is not known, but is possible as
extent of distribution is not entirely established. The streams flowing into Gross Reservoir (Forsythe
Canyon Creek, Winiger Gulch, South Boulder Creek, Beaver Creek) occur at elevations higher than
the currently known occurences of Arapahoe snowfly and may be less likely to harbor snowfly.
Preliminary observations of the species composition found in the project area in 2016 would not
necessarily seem to indicate Arapahoe snowfly presence (USDA Forest Service 2016a). The Arapaho
and Roosevelt National Forest has modeled potential snowfly habitat along the Front Range and for
the project has a few tangental points that may contain the species as detailed in Figure 2 (USDA
2016b).

Figure 2: Map of modeled Arapahoe Snowfly habitat near the project area. The north end shows Middle
Boulder/Boulder Creek in blue forming the project boundary and some potential habitat. The southern
end of the map/project area has a small section of South Boulder Creek with potential habitat.

The Hudsonian Emerald dragonfly is known to inhabit primarily lentic systems such as bog lakes, but
also some stream corridors, above 5000 ft. (Packauskas 2005). At that elevation, the project area
could certainly hold viable habitat for the dragonfly. While there are not any known habitats in the
project area, there are some natural ponds and lakes as well as impoundments that would create
Forsythe II Fuels Reduction Project
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potential habitat, and the nearby area hosts several known habitats including Teller Lakes, Eldora
Lakes, South Boulder Park and others, all within a 40 mile radius of Boulder, CO as described in the
species conservation assessment, making it likely that the species could be found in the project area.
Preceding Forsythe I, survey crews observed several common orders of stream macroinvertebrates
(e.g., ephemeroptera, plecoptera, tricoptera, coleoptera, diptera) at most, but not all, stream habitats
surveyed. Macroinvertebrates were not observed at Forsythe site #5, where the streambed had been
turned into hard pavement and native cobbles had been completely embedded with road-derived
sediments (<2mm). Over the last 20 years, the overall size range of streambed particles has become
reduced (see streambed diversity in Table 2) and median particle size (D50) has been reduced by half
in the lowest reach of Winiger Gulch (see Table 2). Thus, the current trend for stream
macroinvertebrate communities in Winiger and Forsythe watersheds is negative and lower species
diversity and reduced abundance is likely in the future if road sedimentation continues at the current
rates.
The typical conditions of the Forest Service roads within the project area are poor (Kittson 2011).
Roads surrounding Winiger Gulch and Forsythe Creek are used by four-wheel drive enthusiasts, lack
sufficient drainage, and are actively contributing sediment to the interconnected stream networks
(USDA Forest Service 2011b). Watershed crews surveyed and mapped erosion risks and sources
along all Forest Service system roads in the project area in 2011. Eroding and rutted road surfaces,
eroding cut and fill slopes, and gullies down and across road surfaces were common on system roads
within the project area and sources of road erosion were generally well-connected to the stream
network. Road assessments from 1998 (see photos) indicate that road conditions have been poor for
the last 18 years. The 2013 flood further deteriorated the road network in the area. Road densities are
high and roads have numerous hydrologic connections to streams due to poor location, design, and
lack of surface/ditch drainage. Observations from the watershed crew and specialist reviews indicate
that eroding road surfaces, cut slopes, and fill slopes in the project area are the primary sources of the
abnormally high fine sediment loads found in the small streams, such as Winiger Gulch and Forsythe
Creek. Unpaved county roads may also be contributing fine sediment to these streams on an annual
basis. Figures 3 and 4 show the erosion and sedimentation change experienced over 13 years at 2
separate locations in the Winiger Gulch drainage.
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1998

2011

Figure 3. Change in conditions over 13 year period at FSR 349.1 crossing over Winiger Gulch. Red
circled area highlights the culvert that has been buried by sediment over time. Arrows point to the inlet
of the culvert. Pictures were taken from opposite sides of the stream.
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1998

2011

Figure 4. Progression of road surface erosion on FSR 359.1 over 13 year time period. Area of comparison
is highlighted by a red circle. Outlined area on top panel shows soil loss that has exposed more bed rock
on bottom pane
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As a result of the very high sediment supply, sediment is currently being delivered to
Gross Reservoir at the inlets of South Boulder Creek, Winiger Gulch, and Forsythe Creek. Due to low
sediment transport capacity in the latter two streams and the steady volume of sediment supply from
unsurfaced roads, sediment is being stored in Winiger and Forsythe that will be delivered to the
reservoir during flood events or during periods of unusually heavy spring runoff. The 2013 flood
likely delivered this load, but was likely replaced in many locations in kind by upland erosion and
further deterioration of the road network observed.
If no action were taken under the project proposal, no vegetation management activities to reduce
hazardous fuels in the Forsythe project area would occur and no road construction would occur,
which would result in no additional impacts to soil, water, or fisheries resources. Because no ground
disturbing activities would be implemented (including creation of new roads, skid trails and landings),
and there would be no additional risk of increased runoff and sedimentation. Organic material would
continue to accumulate and decompose at natural rates. Recovery in previously and currently
impacted areas would continue a natural rate. In addition, there would not be any new road
construction or road reconstruction in the project area. Soil erosion, watershed impacts, and ensuing
effects on aquatic habitat would not occur as a result. However, excessive sedimentation from
existing roads would continue to impact streams and aquatic habitats. Reduction in road erosion and
stream sedimentation through natural recovery is unlikely to occur. Future reclamation projects could
be planned for the area to eliminate erosion from existing impacted areas.
Cumulative effects to hydrology, fish and soil resources as a result of existing uses and management
activities in the project area, including streamflow augmentation, recreational use, residential
development and travel on existing roads and trails would continue. Streams within the project area
would continue to receive sediment loading of fine material from erosion generated by these
activities. Aquatic habitat, fish populations (South Boulder Creek & Gross Reservoir), and
macroinvertebrates within the project area (Winiger Gulch, Forsythe Creek, and South Beaver Creek)
would continue to remain relatively stable. Self sustaining populations of management indicator
species, brown trout, would persist in areas where they currently exist.
Desired Condition
The desired watershed condition for the analysis area following management activities includes stable
soils capable of supporting appropriate vegetation and limiting erosion to natural background levels,
streams with stable channels, a healthy riparian community, appropriate assemblages of aquatic fauna
in each aquatic habitat, and the ability for the watersheds to transmit the expected range of water and
sediment. Streams should provide the physical habitat necessary to support populations of native and
desirable non-native fish and macroinvertebrates. Where floodplains are present, they should be
connected to the stream channels. Pathways that connect upslope disturbed areas to the stream
channels should be minimized.
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Environmental Consequences
Effects of Proposed Activities on Water and Aquatic Resources
The proposed action and each of the alternatives propose a variety of mechanical and hand vegetation
treatment, burn piles, broadcast burning, defensible space, temporary road construction and road
decommissioning. These treatments may affect water resources and aquatic habitats as described below.
Mechanical Treatment – Potential impacts to streams and aquatic habitats from mechanical vegetation
management include increases in erosion and sedimentation, compaction, and vegetation loss in wetlands
and riparian areas. Typically it is not tree cutting that directly produces the adverse impacts, but rather the
ground disturbance and soil compaction from logging equipment, and routing of water and sediments to
stream/riparian networks from skid trails, temporary roads, and permanent roads. Impacts to watershed
resources and aquatic habitats have the greatest potential to occur in units with stream and riparian
features. Some sediment would likely be captured and stored in riparian buffers. Due to the presence of
steep draws and drainages in some of units, there is greater risk that sediment yield in those units could be
routed into stream channels.
Burn Piles - Burn piles leave patches of bare disturbed soils that can become sources of erosion. For hand
piling, we anticipate up to 40-50 hand piles per acre, and the average size of the hand piles would be 6 ft.
x 6 ft. For machine piling, we anticipate that piles will typically be constructed at landings, on previously
disturbed soils. However, under some circumstances (e.g. heavy slash, small landings, multiple units
using one landing), there may be insufficient room to construct all piles on the landings and machine piles
may be constructed in the harvested unit. When machine piles are created outside landings, pile density
can be highly variable. Hutten and Zimlinghaus (2016) suggest that 3-5 piles per treatment unit have
typically been constructed. Schroder (2016) looked at aerial imagery of some recent harvest with
machine piling on the Boulder district and estimated 1.2-2.75 piles/acre of treatment. Average pile size
would be 12 ft. x 20 ft. or greater. Effects to soils under burn piles is often quite severe, but because burn
piles are typically surrounded by areas with less disturbance and more intact ground cover, erosion from
burn pile scars is usually intercepted in surrounding unburned ground and the risk that sediment produced
from soil erosion would be introduced to streams is usually low. However, if burn piles are located in
areas that have been mechanically disturbed (e.g. landings) and/or pathways such as skid trails or roads
have been created that link the burned areas to streams, the burn piles can become a source of
sedimentation. The effects to soils of burn piles are more thoroughly documented in the soils report.
Hand Treatment - There are generally few effects to watershed and aquatic resources associated with
hand fuel reduction treatments because of minimal ground disturbance. Foot traffic access and treatment
with chain saws typically does not create sufficient ground disturbance to increase risk of runoff and
sedimentation. However, hand treatment for fuels almost always is accompanied by burn piles. See
watershed effects of burn piles above.
Broadcast Burning – Broadcast burning can increase risks to watershed and aquatic resource because it
removes ground cover, which can lead to increased runoff, erosion and sedimentation. Vegetative
recovery would be expected to be rapid (2-4 years) if burn intensities are low to moderate, and runoff and
erosion rates would return toward pre-burn levels as vegetation recovered. Recovery after prescribed fire
tends to be more rapid than after wildfire because a smaller proportion of ground cover would be removed
(Robichaud et al. 2006). Areas with high fuel loadings within the unit could experience higher soil burn
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severity, which could increase the potential for erosion and runoff movement following the burn and
extend the recovery period. Due to coarse textured soils in burn units, there is a moderate risk of increased
sediment yield to Winiger Gulch and Gross Reservoir since the proposed burns are located just upslope
from the gulch and reservoir. Coarse textured soils are non-cohesive and are at greater risk of transport if
protective ground cover is removed. Design criteria limit the amount of area that can be in unrecovered
burned area before more burning can be accomplished.
Roads and Skid Trails – Permanent and temporary roads as well as skid trails provide sources of
compacted, bare soil subject to erosion, and can connect upland disturbances to the stream network and
create pathways for sediment delivery. While there is an extensive network of existing roads within the
project area, the only new permanent roads proposed are two emergency egress routes from the Big
Springs subdivision. Temporary road construction is proposed. While most temporary road construction
would be mid-slope or near ridges, some temporary roads would be constructed near streams and a few
new stream crossings may be anticipated. Each additional temporary road crossing would result in
increased sedimentation to the stream (Gucinski et al.
2001). Although temporary roads would be obliterated at
the end of the project, they may remain open for several (up
to five) years until fuels mitigation work is completed.
During this time, they will continue to serve as a source of
erosion and sedimentation. Rates of erosion are expected to
be highest in the year of construction, and are expected to
decline in subsequent years (Megahan et al. 2001).
Doe Trail is one of the locations that may be considered for
emergency access for the Big Springs subdivision. If a
road were constructed here, a stream crossing would be
required. The riparian zone along either side of the stream
channel is likely a wetland, and a wetland permit from the
US Army Corps of Engineers, as well as compliance with
Forest Service wetland protection direction would be
required. Some wetlands, less than 0.01 acre, would be lost
to the road-stream crossing. The road would also closely
parallel the stream channel for some distance. There would
be risk of impacts to the stream from the road construction,
but the impacts could be reduced by the appropriate
application of best management practices.

Figure 6. Discharge into Forsythe Creek
from a roadside ditch taken during a
summer thunderstorm, 1998.

Approximately 19.6 miles of the existing road network
would be reconstructed. As with temporary road construction, erosion and sedimentation is expected to
increase in the year following reconstruction (Megahan et al. 2001, Luce and Black 2001). Risk that
sediment will enter stream channels is greatest for streamside roads and at stream crossings (see Figure
6). Sediment yields should decline in subsequent years. If reconstruction leads to improved drainage and
reduced erosion from the road surface, sedimentation rates from reconstructed roads should decline for
those improved road segments in the midterm (2-10 years) (Burroughs and King 1989).
Road Decommissioning – As described above, roads are permanently bare compacted areas that serve as
sources of erosion and sedimentation, as well as potentially providing flow paths that connect
disturbances to stream networks. Obliterating and decommissioning roads would reduce erosion and
sedimentation, revegetate road surfaces, disconnect disturbed area, and improve watershed condition.
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Effects to Aquatic Species
The primary indirect effect of the proposal would be erosion and stream sedimentation from timber
harvest activities and associated infrastructure. Erosion and sedimentation in waterbodies are known to
reduce habitat diversity and productivity for potential fish and macroinvertebrates by filling pools (Bjornn
1977), filling of interstitial spaces (Bjornn and Reiser 1991, Waters 1995), and reducing streambed
diversity (Waters 1995). These habitat changes in these streams would likely lead to a loss of stream
insect diversity (Erman and Erman 1984, Beisel et al. 2000), loss of benthic macroinvertebrate abundance
(Richards and Bacon 1994, Kaller and Hartman 2004), and loss of stream productivity (Cardindale et al.
2000).
Brook trout and brown trout populations are currently in a stable or increasing trend across the forest and
project area and are expected to remain stable. Reduction of the road network within the project area
should have a net benefit in reducing the erosion and sedimentation that would otherwise degrade aquatic
habitats the salmonids inhabit within and downstream of the project area under the action alternative.
Design criteria utilized for the project should limit the erosion and sedimentation potential for the fuels
treatment portions of the action alternatives with varying levels of risk for each alternative. The effects of
the Forsythe II project with have a neutral effect on brook trout and brown trout. Brook trout and brown
trout populations would remain stable with the implementation of the Forsythe II project within the
project area and across the unit under each action alternative.
The Arapahoe snowfly occurs in small Front Range streams and very little is understood about the species
biology. Through a partnership study between the Forest Service and Colorado State University, new
localities have been identified for the species recently (Belcher 2013, Heinhold et al. 2014, and Belcher
2015). With this expansion of the species’ geographic distribution well beyond what was previously
understood, it is possible that the Arapahoe snowfly could be found in streams within the project area or
downstream. The species is noted in tributary streams below the project area, but the streams most
affected by the project work drain into Gross Reservoir at an elevation well above (7300ft) the currently
known elevation of the species range (6719ft).
Many aquatic macroinvertebrates display a sensitivity to disturbances that cause erosion and
sedimentation. It is speculated that the snowfly has sensitivity to erosion and sedimentation of stream
channel habitat , particularly in locations with widespread disturbances such as fire and floods (Belcher
2015). The project will create varying changes in the sediment loads of streams in and around the project
area. Depending on the alternative chosen, the risk that the sediment load change creates will range from
high under Alternative 1 to moderate (Alternatives 2 and 3) to low under Alternative 4. The road
decommissioning portion of each action alternative would benefit overall watershed health.
Sedimentation from roads or other activities, while recognized as an impact to stream insects, is not
currently considered a threat to the species by the U.S. Fish and Wildlife Service. However, modification
of stream habitats and alteration of current sediment loads from the habitats occupied and the potentially
suitable habitats elsewhere in the project area poses unknown potential risks to individuals of the species.
The level of impact is expected to remain at an individual level and should not rise to the level of reduced
viability for the species on the unit as other populations exist on the forest, potential increases in sediment
loads would be limited to localized areas. The implementation of the Forsythe II project may impact
individuals but is not likely to cause a trend to federal listing or loss of viability on the plannning area for
Arapahoe snowfly.
The Hudsonian Emerald dragonfly is known to inhabit lentic systems and while there are not any known
habitats in the project area there are some wetlands within and adjacent the project area that could provide
this type of habitat. Many aquatic macroinvertebrates display a sensitivity to disturbances that cause
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erosion and sedimentation. The project will likely create only minor changes in the sediment loads of
streams in and around the project area and most likely reduce sediment loads through a reduction in
overall travel network and reconstruction and maintenance. Therefore, changes in sediment loads in
theses streams would potentially impact individuals of the Hudsonian Emerald dragonfly populations
should they exist in those areas. The implementation of the Forsythe II project may impact individuals but
is not likely to cause a trend to federal listing or loss of viability on the plannning area for Hudsonian
Emerald dragonfly.
The degree and duration of these impacts is dependent upon the number of new stream crossings,
effectiveness of riparian areas to filter out sediment, the time that temporary roads are present and
contributing sediment to streams, and the effectiveness & permanency of road obliterations. If the road
network returns to its current size and number of stream crossings, then habitat conditions would
eventually return to current conditions or perhaps even better. If this assumption holds true, then potential
losses to macroinvertebrate diversity and abundance would likely return to current states within 5 to 10
years of completing the project.
Design Criteria – Design criteria, including buffers around streams and wetlands, limitations on
mechanical treatment on steep slopes, and requirements for obliteration and restoration of skid trails and
temporary roads can effectively limit erosion and sediment from harvest activities and greatly reduce
impacts to water and fisheries resources. Design criteria for protection of water and fisheries resources are
common for all alternatives and are shown at the end of this section, and in Chapter 2 of the EA.
Indicators – Indicators can be used to compare the effects of alternatives to water and fisheries resources.
Risk of adverse effects increases with increasing treatment acres and with increases in temporary road
construction, and decreases with miles of road decommissioned. Indicators are provided for the
comparison of alternatives shown below. The indicators are:
 Acres of mechanical fuels treatment


Miles of permanent road construction



Miles of temporary road construction



Acres of broadcast burn



Acres of treatment where burn piles would be constructed to treat slash



Miles of road decommissioned/obliterated

Actions Common to All Alternatives
The following actions are common to all alternatives:
 Broadcast burn 968 acres in Winiger and Forsythe Gulches, near Gross Reservoir, divided into
six burn blocks, which likely would be burned at different times
 Approximately 6 miles of National Forest System Roads (NFSR) would be decommissioned
 Wildwood trail (0.36 miles) and/or Doe trail (0.72 miles) would be converted to NFS roads (1.08
miles total) for emergency egress from Big Springs subdivision. Note that only a short segment of
Doe trail is on NFS lands, so new road construction on NFS lands would be 0.4 miles.
 Timber stand improvement (TSI) would occur in the future in patchcut/clearcut units.
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Comparison of Alternatives
Under Alternative 1, total treatment acres, excluding defensible space would be 3,151 acres. The
proposed treatments include mechanical harvests (clear-cutting and thinning), hand-thinning, pile
burning, and broadcast burning. Many of the proposed treatments could be accomplished with either
mechanical logging equipment or by hand with chainsaws. For the analysis, we have assumed that the
mechanical treatments would be used for all ponderosa pine-mixed conifer, thin from below, and
lodgepole treatments. While most mixed conifer old growth, Douglas fir mixed conifer, and aspen is
likely to be treated mechanically, some stands have been designated for manual treatment only. All 2stage mixed conifer, regeneration thin, and meadow/Shrubland restoration would be accomplished
manually. However, a design criteria would limit equipment operation to slopes less than 40%. Because
slopes greater than 40% occur within some units the actual acreage of mechanical treatment may be less.
Treatment units could have slash treated in a variety of manners, including removing off-site, chipping,
masticating, or pile and burning. However, because pile burning could be applied to all mechanical or
hand treated units, we assume that pile burning would occur for all treatment types and all units except for
broadcast burning and defensible space. A more complete description of the vegetation treatments can be
found in Table 2, Chapter Two of the EA and in the vegetation specialist reports.
For Alternative 2 and 3, total treatment acres, excluding defensible space would be 2,334 acres and 2,717
acres respectively. Assumptions for mechanical treatments and slash treatments are the same as for
Alternative 1, the proposed action. For Alt. 4, total treatment acres, excluding defensible space would be
2,855 acres. Assumptions are the same as for the proposed action (Alternative 1), except that there would
be no mechanical treatment except in lodgepole pine, and treatment in lodgepole would be all patchcuts
(1-5 acres), with no clearcuts (5-20 acres). Because only lodgepole would be mechanically treated, more
of the treatment areas would have hand piled burn piles in the units, with machine piles only in lodgepole
units or landings.
A comparison of the water and fisheries indicator by alternative is shown in Table 3.
Table 3: Water and Fisheries Indicators
Water and Fisheries Indicator
Indicator

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Acres of mechanical fuels
treatment

2330

1545

1864

445

Miles of permanent road
construction

0.4

0.4

0.4

0.4

Miles of temporary road
construction

7.0

7.0

5.4

5.4

Acres of broadcast burn

968

968

968

968

Acres of treatment where
burn piles would be
constructed to treat slash

2483

1657

2044

2186

Miles of road
decommissioned

6.0

6.0

6.0

6.0
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Alternative 1, the proposed action would have the greatest risk of adverse effects to water resources and
aquatic habitats. It would have the largest acreage of mechanical fuels treatment, most miles of temporary
road construction, and most acres where burn piles would be used to treat slash, with attendant risk of
erosion and sedimentation into stream channels.
Alternatives 2 and 3 would have overall similar intermediate risks, but the risks would be slightly
different. Temporary road construction would be greater for Alt. 2 than Alt. 3, but Alt. 3 would have
more mechanical treatment and acres of burn pile slash treatment.
Alternatives 4 poses the lowest risks. Alternative 4 would have by far the least mechanical fuels
treatment, but would have nearly as much burn pile slash treatment as Alt 1.
While it is highly likely that clearcuts and patchcuts in lodgepole pine would be accomplished
mechanically, treatment by hand would be permitted. Clearcuts and patchcuts produce an enormous
amount of material and with hand treatment and no removal, very high densities of burn piles are required
to dispose of the material (Figure 7). This can lead to a considerable percentage of the treatment units
having high burn severity, and the close proximity of the piles increases the risk that disturbance would be
connected and increased runoff and sediment would be delivered to the stream channel. The following
photograph, from a hand patchcut and burn treatment on the Canyon Lakes Ranger District demonstrates
the pile density that might be anticipated.

Figure 7. Burn piles following patch clearcutting without removal-Canyon Lakes Ranger District

Forsythe II Fuels Reduction Project
Hydrology and Fisheries Resource Report

July 2016

17

Although the alternatives pose different levels of risk to water and aquatic resources, with the application
of Design Criteria, all alternatives would be consistent with Forest Plan standards and guidelines for water
and fisheries resources (USDA Forest Service 1997).

Cumulative Effects for All Alternatives
Cumulative watershed and aquatic species effects are considered at the scale of the four watersheds that
contain the project area: Middle Boulder Creek, Boulder Creek Canyon, and Upper and Middle South
Boulder Creek. Cumulative effects include historic and ongoing activities as well as future activities. The
primary activities that contribute to watershed and aquatic cumulative effects include water conveyance
and storage, roads, and residential and commercial development on private lands. Water conveyance and
storage activities include storage in Gross Reservoir on South Boulder Creek and Barker Reservoir on
Middle Boulder Creek. Flow augmentation from the Moffatt Tunnel greatly increases flow in South
Boulder Creek. Diversions at Barker Reservoir for the Boulder power pipeline greatly diminished
streamflow in Middle Boulder Creek. As noted above, road densities are high in all of the watersheds, and
are a primary source of anthropogenic sediment into streams and waterbodies. Road sanding for winter
driving safety along Highway 119 contributes a source of sand sized sediment to Middle Boulder Creek.
Development on private land can serve as an additional source of sediment as well as a potential source of
other pollutants. This project may contribute to cumulative effects for stream sedimentation because of
ground disturbance associated with harvest activities, prescribed fire and burn piles, as well as road
construction and reconstruction.
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Design Criteria for Watershed and Aquatic Resources
All Treatment Areas
1. Following project implementation, at least 70% effective ground cover should be maintained within
mechanical and hand treatment units to lower the risk of soil erosion. Effective ground cover includes
surface rock cover, pine needle cover, and cover provided by low lying vegetation and mulch.
2. In chipped areas, chip depth shall average less than 3”. Chip depth of up to 5” may occur over small
areas (not to exceed 5% of the treatment unit). Chips shall be distributed in a mosaic pattern over no
more than 30% of the activity area.
3. In masticated areas, chunks shall be distributed to avoid dense accumulations that could potentially
impede growth of native grasses, forbs or seedlings.
Mechanical Treatment Areas



No mechanical logging equipment (e.g. feller-bunchers, skidders, etc.) shall be permitted to operate
within a 100 foot buffer from the edge of the water around perennial streams1, intermittent streams2,
lakes, ponds, wetlands, fens, or wet meadows3. A no mechanical treatment buffer of 328 feet (100
meters) from the edge of the water shall be established around Winiger Gulch and the unnamed
southern tributary to Winiger Gulch as shown in the attached map. Activities that shall be excluded
from the buffer include:
o
o
o





Mechanical fuels treatment operations using heavy equipment
Machine piles
Vehicle service and fueling areas

For ephemeral streams4, equipment shall be excluded from the stream channel, except to cross at
points designated by a U.S. Forest Service Contract or Sale Administrator(s).
Limit operation of heavy equipment to slopes of less than 30%. Slopes up to 40% may be considered
on a site specific basis and would require evaluation by a Soils Scientist.
Slash take back would only be allowed on skid trails, in patchcut/clearcut units where it is needed to
meet the coarse and fine woody debris retention criteria (see Patchcut/Clearcut Areas, 1a and 1b, in
this document), or other areas designated as adversely impacted by a U.S. Forest Service Soil
Scientist/Hydrologist/COR/Sale Administrator, for soil stabilization, and to a maximum depth of 18
inches.

Manual Treatment Areas
1. Tree cutting of conifers can occur to the edge of the stream bank for perennial, intermittent and
ephemeral streams. No woody riparian vegetation (e.g. willows, alders, river birch, etc.) shall be cut.
Trees shall be directionally felled away from stream channels where practicable.
1

Perennial Streams: Streams that carry water year round.

2

Intermittent Streams: Streams that carry water for at least some period of time annually, sufficient to maintain a
defined streambed.

3

Wetlands, fens, and wet meadows may occur within or adjacent to treatment units. These features may not be
mapped and may only be discovered during unit layout.

4

Ephemeral Streams: Streams that carry water only during precipitation or runoff events. Ephemeral streams do not
have a defined streambed and do not support riparian vegetation.
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2. Lopped and scattered slash shall be removed from the stream channel of perennial, intermittent and
ephemeral streams.
3. No tree cutting shall occur within wetlands, fens, or wet meadows. These features may not be
mapped, and may only be discovered during unit layout.
Patchcut/Clearcut Areas
1. Retain coarse and fine woody debris (CWD and FWD) throughout clearcut/patchcut units to maintain
long term soil productivity.
a. At least 8 tons/acre of CWD5, with preference for large diameter material (boles)
b. At least 4 tons/acre of FWD6
Slash Piles
1. To the extent practicable, construct machine slash piles on landings. If machine piling is done off
landings, conduct piling to leave topsoil in place and to avoid displacement of topsoil. Machinery that
lifts and places material into burn piles is recommended over machinery that pushes or drags material
into burn piles.
2. Hand constructed burn piles shall be located at least 50 feet from perennial streams, wetlands, fens,
wet meadows, and aspen stands. For intermittent and ephemeral streams, burn piles shall be located
50 feet from the stream or outside the inner gorge, whichever is less. For Preble’s meadow jumping
mouse, piles shall be located at least 100 feet from the edge of the water around Winiger Gulch and
the unnamed southern tributary to Winiger Gulch. If it not practicable to locate piles sufficiently away
from streams, or if doing so would violate other requirements (e.g. minimum spacing between piles,
minimum distance from residual trees), do not cut the water adjacent trees, unless approved by a U.S.
Forest Service Soil Scientist, Hydrologist, or Fish Biologist.

Inner Gorge: Many streams exhibit a sharp increase in slope as
the stream channel is approached. The first sharp break in slope
on either side of the stream defines the inner gorge.
3. To minimize long-term effects of pile burning, watershed, botany and/or implementation personnel
would conduct surveys to identify if and where burn pile restoration actions are needed following pile
5

Coarse woody debris is defined as material >3” in diameter

6

Fine woody debris is defined as material <3” in diameter
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burning activities. Any combination of the following restoration actions would be recommended
if/where needed:
a. Tilling/scarifying after burning to promote recovery by breaking up water repellent layers,
increasing water infiltration, and mixing in organic material from areas adjacent to the pile.
b. Weed treatments
c. Seeding
d. Covering with litter, duff and/or slash
Broadcast Burning
1. Limit total unrecovered burned area within the project area to no more than 340 acres.
2. Design and implement prescribed fire for low soil burn severity effects and rapid recovery7 of ground
cover. Soil burn severity classes are defined in the Field Guide for Mapping Soil Burn Severity
(http://www.fs.fed.us/rm/pubs/rmrs_gtr243.pdf).
3. Rehabilitate constructed fire lines by installing water bars, raking topsoil back over the line, covering
with slash or other mulch materials; and seeding, if recommended by a U.S. Forest Service Botanist.
4. A 300 foot buffer shall be established around Winiger Gulch and the unnamed southern tributary to
Winiger Gulch as shown in the attached map. No active ignition shall occur within the buffer. Fire
would be allowed to back down into riparian areas and streamside zones. If needed to accomplish
burn objectives or to provide for safety, establishment of control features (e.g. fire lines) or active
ignition may occur within the buffer following consultation and agreement with a U.S. Forest Service
fish biologist, soil scientist or hydrologist.
5. Conduct burning operations so that no more than 10% of either stream bank area within riparian
zones burns with high intensity (i.e. top kill of willow and/or aspen). Actively suppress fire if this
10% threshold is exceeded.
6. No active ignition shall occur within 25 feet of ephemeral streams.
Roads/Skid Trails/Temp Roads/Landings/Equipment Use
1. Temporary roads, skid trails, landing areas, and equipment use in mechanical treatment units shall be
subject to operating equipment restrictions to protect soil and water. Operate heavy equipment only
when soil moisture in the upper 6 inches is below the plastic limit (a ball can be formed in the fist that
holds together on gentle tossing or shaking) OR protected by at least one foot of packed snow or 2
inches of frozen soil. This may mean temporary restriction on equipment operation and travel within
the treatment area in periods of heavy rains and snow or when soils are wet.
2. The U.S. Forest Service shall approve locations of skid trails and landings prior to treatment. Re-use
existing skid-trails as much as practicable to minimize new disturbance. Within mapped effective
habitat, a U.S. Forest Service Wildlife Biologist would approve locations of skid trails and landings.
This applies to portions of Units 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 14, 15, 16, 17, 18, 19, 20, 26, 27, 28,
29, 40,41, 46, 47, 48, 49, 52, 56, 57, 58, 59, 60, 73, 74, and 77.
7

An unrecovered burn is one that has insufficient ground cover to reduce runoff, erosion, and sedimentation rates to
pre-burn conditions. Typical recovery time is 2-4 years, but is highly variable with vegetation type and
precipitation.
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3. All temporary road construction, including skid trails, shall be obliterated within one year of
completion of use. Project implementation, watershed, soil, and engineering personnel shall cooperate
to determine appropriate obliteration methods.
a. Temporary road surfaces, including skid trails and landings, shall be decompacted along the
entire road/skid trail length or landing area unless waived by Soil Scientist. Roads that were
constructed with cut and fill shall be partially or fully recontoured or pitted. Roads that were
constructed on the natural ground contour shall be pitted, subsoiled, or ripped.


Partial recontouring of the road prisms shall be utilized in areas where it is not
feasible or beneficial to disturb soils previously unaffected by construction operations
to stabilize a decommissioned temporary road. Factors such as steep slopes, large
amounts of rock, or vegetation may impact a decision to utilize partial recontouring.
Partial recontouring shall use available fill material from original construction. Fills
shall be returned to, and compacted into, the cut removal area. No further ground
disturbance involving cutting material shall occur. Handle soil to ensure that minimal
segregation of materials occurs. Compaction may be by machine track or bucket. The
recontoured surface shall be outsloped a minimum of 5% for the entire road prism
width and no berms shall remain. Finished grades shall minimize drainage following
the contour of the road, where necessary grade dips shall be installed along the grade
to direct drainage off the disturbed area. Where high cut slopes are present, continue
pulling up fill material and backfilling cut removal areas until no cut slope remains
greater than 1:1 H:V in slope and two feet in height.



Full recontouring of the road prisms shall be utilized in decommissioning temporary
road segments where it is both feasible and advantageous to disturb soil previously
unaffected by construction operations to completely recontour the road. Full
recontouring shall include pull up of all fill material and place/compact into the cut
removal area. Very little disturbance of the natural ground under the fill shall occur.
The final slope area, over the entire width of the road prism, shall reproduce the preroad natural slope. It shall blend in with the surrounding slope and no berms or
windrows of any material shall remain.

b. Where applicable, remove all temporary stream crossings and restore stream bed and banks.
c. Restore natural drainage patterns across the road template.
d. Provide effective closure at junctions with open roads to prevent unauthorized use. Effective
closure techniques may include recontouring or pitting for site distance, fencing, gates,
berms, barrier rocks of various sizes (median size of 2.5 ft. x 2.5 ft. x 2.5 ft. [1 ton], grouped
in natural arrangements and 1/3-1/2 buried), plantings, and/or felled trees.
e. Scatter slash on restored disturbance.
f.

Restore ground cover using native seed or plants, methods and timing, and soil amendments
as practicable to meet revegetation objectives and in consultation with a U.S. Forest Service
botany representative. Use government furnished seed when available.

4. Vegetation treatment implementation and related contracting would incorporate use of existing and/or
previously used areas as much as possible for fuels treatment operations, in order to reduce the
amount of new disturbance which usually leads to new “social” routes being created. Any non-system
roads which are used for access to fuels treatment units shall be considered to be temporary roads and
shall be obliterated following the design criteria for temporary roads.
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5. Where topsoil depth exceeds 2”, topsoil shall be salvaged and stockpiled from all areas to be
disturbed by construction of temporary roads and road improvements and shall be incorporated into
the reclamation.
6. Temporary road construction shall be kept to the minimum construction possible to accommodate
intended use and shall meet the following guideline.
a. Roads shall not follow fall line of the land but shall traverse contours to minimize slopes.
Generally, slopes of 10 percent or less shall be maintained, however reaches of 200 feet or
less may be up to 14 percent in slope.
b. Road alignment shall be selected to minimize cuts and fills to 2-foot maximum.
c. Road widths shall be the minimum required for the equipment and shall not exceed 15 feet.
d. Roads shall be outsloped where possible and rolling dips shall be constructed instead of
ditches and culverts, wherever practicable, as necessary to control sediment and erosion.
Drainage features shall not drain directly into streams. Best Management Practices shall be
employed at the termination of drainage features to protect vegetation from sedimentation.
7. Construction of permanent and temporary roads and road improvements shall to the extent possible
minimize ground disturbance, avoid crossings of drainages, provide buffers to drainages and sensitive
areas, avoid steep slopes, avoid wet areas and swale bottoms, avoid unstable slopes, and shall
minimize erosion potential and sedimentation of water ways.
8. Planning, construction and maintenance of permanent and temporary roads shall include sediment and
erosion controls as necessary to prevent resource damage. Such controls are to be maintained and
supplemented as necessary through the life of the project.
9. Prior to the construction on NFS land of any egress route from Big Springs subdivision, the Forest
shall approve locations, plans, best management practices, storm water management plans, and any
other plans necessary to protect NFS lands and resources. Resource protection measures shall be
installed and maintained during construction and for a sufficient time after construction until the site
has stabilized.
10. System roads shall not be used during winter and wet periods when there is a reduction in the ability
of the road or road structure to support traffic, provide drainage, or provide safe transportation.
Examples of reduction in the support value or safety of the roadway include, but are not limited to,
soil, mud, debris, or oversized rocks incorporated into the roadway that affect drainage, normal
maintenance activities, or the strength of the surface structure; intermixing of slash or subgrade soil
with aggregate base; severe alteration of drainage that leads to surface aggregate loss, changes in
character of ditches or drainage structures, or concentration of water that harms streams or water
sources; accelerated breakdown of asphalt surfaces.
If removal of snow from system roads for winter operations is allowed, provide adequate maintenance
to maintain the road surface structure, drainage of the roadway, and safe passage for vehicles.
Snow storage areas shall be approved by the U.S. Forest Service. Avoid riparian areas, wetlands or
streams for snow storage to the extent possible.
Space, construct, and maintain drainage holes in the dike of snow or berm caused by snow removal
operations. Place drain holes to obtain surface drainage without discharging on erodible fills.
Perform maintenance work in a manner to preserve and protect roads and appurtenances, and prevent
erosion damage to streams and other Forest values.
Any type of equipment to remove snow may be utilized provided:
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a. The equipment is of the size and type commonly used to remove snow and would not cause
damage to the road surface or structure.
b. The use of plows or dozers to remove snow requires written approval by the U.S. Forest
Service. Equip plows or dozers with shoes or runners to keep the dozer blade a minimum of 2
inches above the road surface.
11. When the work is complete the existing roads shall be inventoried to ensure drainage is operational
and road surface is intact.
12. Unless the condition of an existing road is suitable for truck and trailer traffic, mechanized equipment
shall be ‘walked’ (travel under its own power as opposed to transported on a trailer) into any units
where mechanical treatments is planned.
13. Linear woody material designated to remain from roadway clearing activities shall be placed outside
the clearing limits in close contact with, and perpendicular to, the slope. All other available organic
and inorganic debris shall be scattered evenly outside of the clearing limits.
14. Treatment units that already have off-road impacts and/or the potential for new and increased off-road
vehicular use impacts are generally in areas that have a moderate or low slope angle (35% or less),
and enough terrain to use the vehicle (four-wheel drive or all-terrain vehicles included). These areas
would be protected from further encroachment of motorized vehicles by creating a buffer zone of no
treatment or modification of treatment between the road, open for motorized travel, and the treatment
area by installing fencing or other barriers made from natural materials (rock or wood). Buffer zones
should be wide enough (minimum of 100 feet from edge of road) to discourage attempts at creating
new routes. These areas would be identified with input from recreation staff and unit layout personnel
prior to final unit boundary designation.

Carl Chambers
Forest Hydrologist

Chris Carroll
Forest Fisheries Biologist
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