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CHAPTER 1
PURPOSE AND NEED FOR ACTION

SUMMARY OF PROPOSED ACTIONS

The U.S. Forest Service has proposed a series of actions with the goal of forest restoration in the Upper
South Platte Watershed on the Pike National Forest. These actions would include timber harvesting,
prescribed burning, revegetation in the Buffalo Creek burn area, obliteration and reclamation of
unnecessary roads, and trail improvements. This Environmental Assessment (EA) discloses the
environmental consequences of implementing the proposed actions.

DESCRIPTION OF PROJECT AREA

The Upper South Platte watershed is located within the foothills of the Colorado Front Range of the
Rocky Mountains. It is a large, important watershed that is a critical water supply for the city of Denver,
providing 80 percent of the city’s water supply. Due to its proximity to the city, it contains a large area of
urban—forestinterface and provides easy access to fishing, hiking, and other outdoor pursuits. A portion of
the South Platte River is a gold medal trout fishery.

The Project Area is approximately 140,000 acres in total area (public and private lands) and encompasses
three sub-watersheds of the Upper South Platte River watershed including Horse Creek,
Waterton/Deckers, and Buffalo Creek sub-watersheds. These watersheds are located in Jefferson and
Douglas Counties, southwest of Denver (Maps 1-1 and 1-2). The project area targets subwatersheds with
the highest fire and erosion risks within the Upper South Platte Basin. This area was selected based on
recommendations from the Landscape Assessment of the Upper South Platte Watershed (Foster Wheeler,
1999). Approximately 120,000 acres of the Project Area are on National Forest land. The remaining areas
within these sub-watersheds are predominately privately owned lands. However, there is also county land
within the Project Area.

Elevations within the Project Area range from approximately 6,000 feet along the South Platte River to
almost 9,000 feet at some of the higher peaks. The terrain is extremely varied and includes deep, narrow
canyons; flat river-valley bottoms; broad meadows; rugged mountain foothills; steep slopes; rounded
granite peaks; and scattered, rugged granite outcroppings. Portions of the Waterton/Deckers and Buffalo
Creek watersheds are within the Lost Creek Wilderness Area.

A portion of the Project Area was burned in the 1996 Buffalo Creek fire. This large, hot fire resulted in
loss of forest cover on 12,000 acres and burned several homes. Summer storms in the area of the burn
caused catastrophic erosion and sediment deposition into the watershed’s streams. Flooding events
following the fire destroyed much of the stream channels and riparian zones along Buffalo and Spring
Creeks. Even after four years, much of the burn area remains unvegetated. The Hi Meadows fire burned a
small portion of the Project Area in the summer of 2000. This was also a large, hot fire that burned
approximately 11,000 acres and 58 structures (see Proposed Action for further discussion of these fires).
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Map 1-1. Project Area Location
BACKGROUND

The Upper South Platte Watershed Protection and Restoration
Project

The Upper South Platte Watershed Protection and Restoration Project was initiated in August 1998 to
address concerns regarding continued soil and water problems resulting from the 1996 Buffalo Creek fire
and the potential for future fires to cause problems in other parts of the watershed. The goal was to
develop a strategy for watershed restoration and protection. The Project involves an interagency
partnership between the US Forest Service, Colorado State Forest Service, Denver Water Board, US
Geological Survey, Natural Resources Conservation Service, and the Environmental Protection Agency.
The partners adopted watershed restoration as a guideline for management and project planning.
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The first step was to complete a landscape assessment that would identify and prioritize restoration
opportunities to maintain or restore watershed functions. A primary goal was to find areas for forest
restoration that could reduce the extent and intensity of events such as the Buffalo Creek fire and
strengthen the resilience of the most sensitive areas of the watershed if such events should occur.

The Landscape Assessment for the Upper South Platte Watershed (Foster Wheeler, 1999), which was
completed in 1999, focused on identifying areas for restoration where forest conditions had deviated
significantly from the historical composition. The deviations being due primarily to changes in the types
of disturbances that regulate vegetation composition and structure. In these areas, the forest is no longer
significantly regulated by the types of disturbances under which the ecosystem developed and is more
susceptible to catastrophic events. The ultimate goal of the Assessment recommendations was to move
the forest toward a condition that will provide a more sustainable long-term model for the ecosystem,
based on the historic functioning of the ecosystem and with the constraints of the existing human
presence and use.

Landscape Assessment - Summary

The following discussion summarizes some of the information presented in the Landscape Assessment for
the Upper South Platte Watershed, particularly as it applies to the proposed action of this EA. For further,
more detailed discussion, refer to the Landscape Assessment (Foster Wheeler, 1999).

HISTORICAL OR PRE-EUROPEAN CONDITION

Vegetation

The pre-European ponderosa pine forest was likely quite open with fewer trees, greater age diversity
between stands, and larger openings than the area displays today. The forest would have been
characterized by frequent fires, which were the primary disturbance factor in these forests. These fires
varied in intensity and size. At times, large fires would move into the crowns and kill many trees. Crown
fires played a critical role in maintaining the open stand structure and are likely to have occurred
following wetter periods during which the understory vegetation had become established. This vegetation
provided a ladder effect moving the fire from the ground into the canopy. In these types of events, the fire
would have burned intensely in some locations, Killing all trees in that area. In other areas of the same
fire, the burning would have been limited to the surface, killing only some or smaller trees. Other areas
would have been missed completely due to firebreaks.

Smaller fires that did not move into the crowns would have limited the growth of Douglas- fir, which
does not tolerate fire well (see Chapter 3 Vegetation), to sites where fires were infrequent, particularly
wetter, north-facing slopes. The smaller fires would also have kept the forest more open by limiting
growth of understory trees.

Frequency and fire patterns created a varied burn pattern that in turn created a sustained vegetative pattern
across the landscape. This mosaic pattern would be maintained as the patch-like variations of age classes,
densities, and openings caused fires to skip around rather than kill all trees over several thousand acres.
Some stands would have had a multitude of age classes from seedlings to trees more than 400 year old.
There were probably few snags (standing dead trees) and cavities in live trees. A few stands would have
been nearly even-aged due to stand-replacing fires followed by even-aged regeneration.

One key to the sustainability of the pre-European forest was the open condition. The open forest would
have been somewhat protected against extensive fires because of the distance between tree crowns and
larger openings. Openings may have covered 20 to 25 percent of the area, and some of these openings
may have persisted for decades due to climatic and seed source limitations. Regeneration would have
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begun immediately on other burned sites. Therefore, post-fire patterns of regrowth would have resulted in
variations both in space and time, contributing to the complexity of the landscape.

In the subalpine forest, fire would also have been the major disturbance factor; however, windthrow and
insect outbreaks may also have contributed to disturbance patterns. Fires in the subalpine zone appear to
have been less frequent and more catastrophic. A typical fire pattern would be a stand-replacing crown
fire that caused extensive mortality followed by a long (up to 300 or more years) fire-free period. This
would have led to the establishment of large stands of primarily even-aged lodgepole pine with some
aspen and spruce; spruce/fir would become established as an understory and eventual climax species.

Soils

The soils in the Upper South Platte watershed are highly erodible when exposed to the direct impacts of
rain, sheetwash, rilling, or gullying. The primary processes controlling soil disturbance and erosion
historically included wind and water. Wildland fire could have had negative impacts on soils by exposing
them to the forces of erosion. A fire’s intensity would determine the degree of detrimental impact. Soil
should be viewed as both a habitat and selective growth medium when analyzing the effects of fire. Soils
under dense vegetation contain the seeds of prior successional stands. A severe fire would kill a high
percentage of these dormant seeds, whereas a low-intensity fire would scarify seed coats of many fire-
adapted species, allowing germination in the next growing season.

Erosional events such as the one that followed the Buffalo Creek fire undoubtedly did occur. Hill-slope
erosion following wildfire and high-rainfall events appear to have been a major source of sediment to the
drainage network.

Aquatic Environment

The water runoff regime into the watershed’s streams would have been somewhat different than current
conditions. A lower density of trees would have reduced evapotranspiration and more water would have
been available for streamflow. The forest openings would have created differing snowmelt patterns,
earlier in open areas and later under tree cover. The increased runoff would probably have resulted in
larger riparian areas that extended higher into the drainages.

The historical disturbance regime of more frequent fires most likely resulted in more frequent but less
catastrophic sediment inputs due to erosion, transport, and deposition to the area’s streams than occurs
today. These more-frequent events would appear as pulses of sediment to the system, and the majority
would not cause the watersheds’ streams to move out of dynamic equilibrium (Foster Wheeler, 1999).
Large disturbance events such as large fires and subsequent flooding and large-scale deposition (such as
occurred in Buffalo Creek) would have occurred, although infrequently. These events would have tended
to degrade affected stream channels by overwhelming them with deposition and causing them to move
out of dynamic equilibrium. The paleoflood records indicate that events of this magnitude occurred
approximately every 250 years.

Historically, the longnose sucker, white sucker, longnose dace, and greenback cutthroat trout were known
to inhabit the Upper South Platte River. The greenback cutthroat trout, believed to have been a common
species historically, is no longer found in the Project Area. Habitat loss, habitat modification and
hybridization with or displacement by non-native trout species has eliminated greenbacks from most of its
native range. The historic disturbance regimes would have resulted in more frequent, less catastrophic
sediment inputs to the system. The sediment inputs would have consisted mostly of sand and gravels, and
would have been easily transported through the system. High-magnitude events would have caused
similar disruption to fish habitat as seen in Buffalo Creek.
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EXISTING CONDITION OF THE UPPER SOUTH PLATTE WATERSHED

Vegetation

The effects of logging, grazing, and fire suppression have altered the character of nearly the entire forest.
The ponderosa pine/Douglas-fir forests have been altered most significantly from the historic condition.
Logging eliminated a large portion of the old growth. Across the landscape, trees growing in the openings
created by logging did not have to compete with large trees due to selective harvesting. Fire suppression
kept natural fires from reducing or eliminating growth of some trees, particularly Douglas-fir. The
survival of new trees may also have been aided by grazing, which eliminated most of the grasses with
which the trees would have competed for water and nutrients and which were needed to carry ground
fires. As a result, conditions were created that brought a larger proportion of trees to maturity than would
have been possible historically. These conditions created a forest that is more uniform and dense than the
historical forest with its mosaic of different-aged trees and tree densities across the landscape.

The greatest departure from the historical condition is found in watersheds with dense ponderosa pine and
Douglas-fir. The Douglas-fir component is proportionately higher than the expected historical condition
because fires that were suppressed would have kept the Douglas-fir populations low and more limited to
wetter, north-facing sites. Douglas-fir is more shade tolerant than ponderosa pine and can become
established in the understory, becoming the site’s climax species in the absence of fire.

The existing condition includes a forest that is relatively homogeneous and dense across the landscape.
Individual stands may actually have more age class diversity than historical stands due to a lack of ground
fires that would have limited the growth of a Douglas-fir understory. The density of the forest results in
connected crowns where there are few openings that can create fire breaks (openings and widely spaced
trees). Although ground fuels are light to moderate, the ground fuels can preheat the crown fuels during
summer burning periods. These conditions increase the potential for catastrophic fires.

Soils
The primary changes in disturbance factors, and potential for increased erosion, include the addition of
roads and trail networks, grazing, and suburban and rural development. The combined net effect of these
changes may leave surface soil layers in an unstable or unprotected state, increasing the potential for
erosion and deposition in area streams and reservoirs.

One of the greater risks to the soils is severe-intensity wildfires over a large area, which, due to the
change in vegetation patterns, is a higher risk than would have been found historically. Although large
erosional events, such as those that followed the Buffalo Creek fire, have been noted historically, the
potential for this type of event occurring on a larger scale and potentially with more frequency has
increased significantly from the historical condition. These types of fires not only increase erosion, but
can destroy the seed source over a wide area. In the past, it is likely that patterns of soil erosion varied
temporally and spatially. The current forest conditions increase the likelihood of large-scale erosion over
a more uniform area due to fire.

Aquatic Environment
In the watershed, some of the most significant changes from historical conditions include a change in
vegetation cover throughout the watershed, the introduction of roads, the addition of Cheesman Lake
(reservoir), the introduction of nonnative trout species, and a change in the historical disturbance regime.
The influence on runoff due to a change in vegetation cover is discussed above, under the Historical or
Pre-European Condition.

Roads and trails can increase erosion by numerous mechanisms. Soil compaction reduces, or eliminates,
infiltration of surface water, which increases sheet erosion thus leading to gully erosion during rainfall or
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snowmelt. A network of roads and trails may refocus overland flow into artificial flow networks that may
be even more erosive. Poor maintenance can be the most significant problem due to erosion of roadfill
and even slope failure. Maintenance of used roads and rehabilitation of unused roads, including drainage
systems, is key to limiting these impacts.

Cheesman Lake, completed in 1905, is the only major reservoir in the watershed. It has altered flow
regimes for the headwaters of the South Platte River by reducing peak flows and increasing low flows.
This has actually had a beneficial impact on fisheries, and the South Platte River below Cheesman is now
a gold medal trout fishery. This section of the river probably supported a smaller population of trout
before Cheesman Dam was constructed.

As discussed above, one of the main changes in the fish population has been the introduction of nonnative
trout species, which was partly responsible for the decline of the greenback cutthroat trout. Habitat loss
due to logging, mining and agricultural use, particularly in the late 1800s, also caused major declines in
greenback populations. Parts of the watershed are currently being examined by the US Fish and Wildlife
Service for reintroduction of this species.

The main watershed health concern is that the forest is set up for a series of catastrophic fires, such as the
Buffalo Creek and Hi Meadow fires or larger. The current disturbance regime could result in larger, more
catastrophic events that could reduce the quality of larger portions of fish habitat than the smaller and
more frequent disturbances that appeared to be typical historically. The historical condition would
therefore result in more sustainable trout populations in the watershed. The available data does suggest
that these fires and the flooding following the Buffalo Creek fire were within the historical context.
However, the watershed appears to be in a condition where many more, and potentially larger, similar
events could occur within the next 250 years. The potential magnitude and frequency of these events is
due to the large areas of uniform tree cover and high fuels in the forest. These conditions put the
watershed at risk for major impacts to the area’s streams, the water supply, and aquatic habitat that do not
fit into the historical context and do not contribute to long-term sustainability.

SUSTAINABLE CONDITION — LANDSCAPE RESTORATION RECOMMENDATIONS

The intent of the actions proposed by this EA is to work toward restoring the landscape to a sustainable
condition, in turn lessening the potential for catastrophic events that could significantly affect the forest,
wildlife habitat, soils, and aquatic environment. The pre-European condition is useful for analyzing what
historically was a more sustainable condition; however, those conditions cannot be replicated in parts of
the watershed due to permanent changes in the environment, including the presence of permanent roads,
urban areas, houses, etc. Sometime in the pre-European condition there would have been areas of large,
intense fires. These types of fires would not be tolerable in an area so close to human development.
Additionally, the watershed is a valuable water supply to the city of Denver, and what historically may
have been natural, massive erosion events, may be something from which the water supply now needs to
be shielded. The key is therefore to find a balance that emulates the pre-European conditions to an
acceptable degree and still protects the human uses of the watershed.

Vegetation
The goal in restoring vegetation to a sustainable condition is to reduce tree density and create persistent
openings in the forest canopy. Two approaches are suggested, including large-scale thinning and an
attempt to restore forest mosaic conditions. Thinning is recommended to reduce tree density throughout
the restoration area. The thinning would be somewhat selective in order to try to replicate the historical
species distribution, with ponderosa pine dominating in most areas and Douglas-fir dominating on north-
facing slopes.
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The mosaic approach is also recommended to create openings in the landscape. Prescribed fire could be
used to reduce fuel loadings, create mosaic conditions, and maintain created forest openings. Some areas
should remain unchanged. In order to reduce fire risk, it was also recommended that opportunities for
restoration in areas where topographic features provide additional fire protection be sought.

Soils and Aquatic Environments

The intensity of fires in the pre-European condition most likely varied from hot and severe to moderate
surface fires, which resulted in a varying pattern of erosion. The sequence of wildfire, increased runoff,
erosion, and downstream sedimentation is of concern because of the potential for intense fires in this area.
In contrast to intense wildfires, low- or moderate-intensity burns generally do not result in a
corresponding increase in runoff and erosion (Foster Wheeler, 1999). A reduction in fuels by prescribed
fire or removal should reduce the threat of soil erosion, flooding, and sedimentation without harming the
soils.

In order to reduce existing and potential future erosion due to introduced roads and trails, opportunities
for correcting designs, improving maintenance, or closing unused roads should be sought throughout the
restoration area. Reclamation of unused roads is also recommended. Any new road construction should be
minimized.

PRIORITY WATERSHEDS FOR RESTORATION

The Landscape Assessment used the three primary subcomponents discussed above to study the
watershed: forest vegetation and wildlife, soils, and aquatic environments. Two subwatersheds in the
Upper South Platte Watershed—Waterton/Deckers and Horse Creek—were consistently identified as
priority areas for restoration. Buffalo Creek did not score as high as some others for fire hazard, primarily
because of the 1996 fire, which reduced fire risk in a portion of that watershed. However, several areas in
the unburned portions of the Buffalo Creek watershed are at a high risk for fire. Additionally, areas that
were burned are in need of restoration and revegetation to reduce the risk to soils and aquatic
environments. Table 1-1 summarizes some of the risk factors that were studied and the relative risks for
the watersheds included in this EA.
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Table 1-1. Watershed Restoration Ranking for Subcomponents of the Watershed

Priority for Restoration for the Watershed
Watershed Fire Hazard Subcomponents

Vegetation & Wildlife  Soils Aquatic Environments

Waterton/Deckers High High High Very High
Horse Creek High Medium High Extreme Very High
Buffalo Creek Medium Medium High High High

A few additional watersheds appeared to be good targets for restoration. Elk Creek, Deer Creek, and
Lower North Fork watersheds are located in the area with the largest human concentration and include
large sections of private lands. There is an on-going project by the Colorado State Forest Service in Elk
Creek watershed (See Chapter 2 - Alternatives — Future Foreseeable Actions). A small portion of the Elk
Creek watershed burned in the Hi Meadow fire. However, the majority of the watershed was not burned
and remains a target for restoration. The Colorado State Forest Service’s project was only minimally
affected by the fire. Other priority watersheds may be considered at a later date for restoration.

PROPOSED ACTIONS AND PURPOSE AND NEED

The U.S. Forest Service proposes in this EA to carry out forest restoration subprojects (see below) as part
of the Upper South Platte Watershed Protection and Restoration Project. The Project is a cooperative
effort between the U.S. Forest Service, Colorado Forest Service, Denver Water Board, and other federal
and state agencies, local governments, and interested parties to plan, implement, and monitor restoration
projects in the Upper South Platte River Basin (Business Plan for the Upper South Platte Restoration and
Protection Project, 2000). It is a collaborative, innovative approach for assessing forest conditions and
implementing management actions on a landscape level on both public and private lands within the basin.
This EA is one of many projects that are being conducted, are planned, or will be considered in the future
in order to achieve the following goals of the Upper South Platte Watershed Protection and Restoration
Project:

< Protect water quality for all users

« Reduce risks of large catastrophic wildfires

« Reduce risks to human life and property

% Create sustainable forest conditions in the Upper South Platte River Basin

< Integrate research, monitoring, and management

Proposed Actions

The proposed actions evaluated in this EA represent the first phase of work that the U.S. Forest Service
and its partners would implement under the Upper South Platte Watershed Protection and Restoration
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Project. Other nonfederal and future federal restoration subprojects are addressed as connected actions in
this document. Future federal restoration actions will be developed based on the outcome of ongoing
planning, monitoring, and research in the Upper South Platte basin and evaluated in more detail in
subsequent National Environmental Policy Act (NEPA) documents where federal actions are required.
The proposed actions were developed with consideration of U.S. Forest Service management policies,
legislative mandates, and approved forest management plans.

This EA evaluates a U.S. Forest Service proposal to achieve the stated goals of the Upper South Platte
Watershed Protection and Restoration Project through four forest restoration subprojects. The actions or
subprojects that are proposed include vegetation treatments, road reclamation, trail improvements and
burn area revegetation. The specific actions proposed in this document would:

3
*

Treat 17,400 acres of dense forest with thinning and created openings

®,
"

Reclaim 25 miles of unclassified roads

o

% Improve 7.5 miles of South Platte River access trails

3
*

% Plant 60 acres of riparian and 1,000 acres of upland habitat in the Buffalo Creek burn area

Purpose and Need for the Proposed Actions

VEGETATION TREATMENT

The purposes of the proposed vegetation treatments are to reduce the risk of large-scale fires and
subsequent erosion in the Upper South Platte watershed that could threaten property and human life and
exacerbate soil and water quality problems and to create or restore the forest to more sustainable
conditions. The proposed action of these treatments also has the goal of improving prairie montane
skipper habitat in order to reduce the current downward trend of this threatened butterfly.

As discussed above (Background), the current forest conditions combined with greater human
encroachment into the forest lands have dramatically increased the risk of loss of life and property from
wildfires in recent years. The current forested landscape condition does not reflect the historic disturbance
regime and is not sustainable. Past fire control, logging, and grazing allowed smaller, thin-barked trees to
proliferate. This resulted in relatively dense, even-aged, closed-crown forest conditions throughout the
ponderosa pine/Douglas-fir forest that have a much higher risk of catastrophic fire compared to pre-
settlement conditions. Because the forests have very little down wood to permit low-intensity ground
fires, prescribed fires are unable to modify the forest structure. The existing small trees serve as ladder
fuels, permitting surface fires to climb into the tree canopy and become crown fires. Wildfire will carry as
a high-intensity crown fire under hot, dry, and windy conditions.

The 1996 Buffalo Creek and the 2000 Hi Meadow fires clearly demonstrated the potential devastation
that large-scale fires can cause. The Buffalo Creek fire burned almost 10,000 acres in less than 11 hours
and eventually burned a total of 12,000 acres. The fire destroyed several homes and essential forest cover
on highly erodible soils. Heavy rainfall and floods following the fire resulted in two fatalities and caused
substantial erosion and sedimentation. The fire also had severe impacts on downstream reservoirs that
supply water to the Denver metropolitan area. Nearly 80 percent of the water used by the 1.5 million
Denver metropolitan residents comes from or is transmitted through this river drainage. The Denver
Water Board spent nearly $1 million on water quality cleanup and dredging operations at Strontia Springs
reservoir after the flood. They anticipate spending an additional $10-15 million on future cleanup,
dredging, and water-treatment modifications over the next 10 years because of the Buffalo Creek fire.
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In June of 2000, the Hi Meadows fire burned nearly 11,000 acres, including a small portion of the Project
Area. This fire destroyed 58 structures, including 51 homes. This fire followed a hot and dry period.
These conditions combined with high winds created a high-intensity and fast moving crown fire in
portions of the burn area. The fire suppression efforts cost nearly $5,000,000. Heavy rains have caused
erosion and flooding, although not to the extent of the Buffalo Creek fire. The potential for further erosion
and flooding from the Hi Meadow fire is at this time unknown because the fire was so recent.

Current research within the Upper South Platte watershed (Kaufmann, et al., submitted) and knowledge of
wildfire behavior indicates that modification of forest structure and composition, as proposed in this EA,
would help fire-control efforts and reduce the likelihood of future large-scale fires. The Hi Meadow
Incident Operations Report (June, 2000) examined previous forest management activities on the behavior
of this fire. The report found that “It is evident that thinning and prescribed fire reduced the spread and
intensity of the High [sic] Meadow wildfire.”

The proposed actions are also needed to help protect recreational resources, including the highly regarded
South Platte River trout fishery, within the Project Area. This project would also increase forest structure
and composition diversity, increase resistance to widespread insect and disease events, and increase the
structural diversity of wildlife habitat. The project would improve habitat for the threatened pawnee
montane skipper.

ROAD RECLAMATION

The purpose of the proposed road reclamation is to reduce road-related sediment from unclassified roads.
Unclassified roads are roads that are not intended to be part of and are not managed as part of, the forest
transportation system. They include temporary roads, unplanned roads, off-road vehicle tracks, and
abandoned travelways. The action is needed because many unclassified roads have accelerated soil loss
and increased stream sedimentation that reduces aquatic habitat productivity. Many of these roads were
created for temporary access associated with fire suppression, timber harvest, and mineral exploration.
Expanding off-road vehicle use has widened some roads and created additional new roads. Most of these
roads are poorly located and/or not maintained and were not intended for long-term vehicle use.

Project area soils are highly erodible when exposed to the direct impacts of rain, sheetwash (overland
flow), rilling, or gullying (Foster Wheeler, 1999). Roads compact soils, which reduces infiltration of
surface water into the soil column. This increases sheet erosion, which can lead to rill and gully erosion
during periods of rainfall or snowmelt. Roads also refocus overland flow, rills, and streamlets into
artificial flow networks that move water downslope. The poorly maintained drainage ditches and culverts
on roads built on fine-textured fill have also caused slope failure and erosion.

SOUTH PLATTE RIVER ACCESS TRAIL IMPROVEMENTS

The purposes of proposed improvements to river access trails, including Gill Trail, are to create a safe and
sustainable trail system to meet the needs of hikers and fisherman while reducing soil erosion and
vegetation loss and to improve habitat near the South Platte River.

The proposed work is needed to improve safety, reduce trail-related sediment, and restore disturbed
habitat. Just an hour from Denver, the South Platte River continues to receive almost one half million
visitors each year. Past efforts have protected and restored riparian habitat at many of the heavily visited
sites along the river that were damaged by vehicle traffic. With so many people using this river, foot
traffic has also begun to impact the riparian areas. Anglers and other river users have created an extensive
network of social trails throughout the riparian vegetation that take visitors from parking sites to the river.
These trails overlap or wind through the willows like a maze. Many of these social trails are on steep
riverbanks that are often unstable and highly erodible. Once the route becomes too steep or unstable, it is
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abandoned in favor of a new, temporarily more stable route. Unfortunately, as this process continues
along the riverbank, it causes riparian vegetation loss, reduces riverbank stability, and increases river
sediment loading.

The Gill Trail travels through the Cheesman Canyon and accesses a nationally known fishery along the
South Platte River. The trail is also used by many hikers interested in seeing the natural rugged canyon
scenery and the historic Cheesman Dam. The original Gill Trail was built about 40 years ago but stopped
short of Cheesman Reservoir. There have been no major trail improvements since then. An estimated
25,000 visitors per year use the trail, and their effects are evident. Crumbling side-slope trails have caused
numerous braided routes and excessive erosion. Many social trails have developed as alternate routes to
Cheesman Reservoir, with some sections being dangerous. The excessive and braided trails also cut
through habitat used by the pawnee montane skipper, a species federally listed as threatened, killing the
plants on which they depend.

BUFFALO CREEK BURN AREA REVEGETATION

The purpose of this project would be to help reestablish riparian and forest communities within the
Buffalo Creek burn area and to reduce erosion and stream sediment loading.

This action is needed because, four years after the Buffalo Creek fire, much of the burn area remains
unvegetated and is a major source of stream sediment. The fire and subsequent flooding events decimated
stream channels and riparian areas along much of Buffalo and Spring Creeks. Large areas adjacent to
these streams are poorly vegetated sediment deposits that are easily eroded during high runoff. Periodic
high flows continue to carry these sediments downstream to the main stem of the South Platte, adversely
affecting downstream water quality and habitat. Revegetation of the floodplains and riparian areas would
increase their potential for trapping and storing sediment. Additional tree planting in the upland burned
areas would also reduce sediment entering the streams, compliment the riparian restoration, and provide
upland vegetative diversity.

As required under section 303(d) of the Clean Water Act, the state of Colorado has compiled a list of
streams that are impaired and do not fully or partially support their beneficial uses. Because of existing
sediment problems, Buffalo and Spring Creeks are on a Monitoring and Evaluation list for possible
inclusion on this 303(d) List. The proposal would reduce sediment and improve water quality over time.
This project would help to protect and maintain state designated beneficial uses.

PLANNING PROCESS

SCOPE OF THE ANALYSIS

This environmental assessment evaluates the proposal according to NEPA standards conducted to meet
the intent of NEPA, standards in the Pike and San Isabel Management Plan (Land and Resource
Management Plan: Pike and San Isabel National Forests, Comanche and Cimmaron National Grasslands,
1984), Forest Service Manuals, and the Environmental Policy and Procedures Handbook. The EA
analyzes specific actions that tier from the Forest Plan.

Upper South Platte Watershed Protection and Restoration Project Environmental Assessment




PAGE 1-13

Chapter 1. Purpose and Need for Action

This EA presents a proposal that was not anticipated at the time of the Forest Plan (1984). The concept for
restoration of this scope and magnitude was initiated following the Buffalo Creek fire of 1996 and
included several different agencies, including the U.S. Forest Service, Colorado State Forest Service,
Denver Water Board, and the Environmental Protection Agency. Therefore, the types of activities
proposed may not necessarily be guided by the management prescriptions designed at the time of the
Forest Plan. A part of the analysis will be to identify the current management prescriptions of the Forest
Plan and compare this guidance to the proposed activities. Activities can then be identified as within or
outside of the Forest Plan direction.

This EA will analyze the environmental, social, and economic consequences of the proposed action and
reasonable, implementable alternatives to that action, while meeting the purpose and need. An EA is not a
decision document. It is a document that discloses the environmental consequences of implementing the
proposed action or alternatives to that action. The decision will be documented in a decision notice signed
by the responsible official. The South Platte District Ranger is the responsible official for deciding what
actions will be taken.

DECISIONS TO BE MADE

The Forest Service operates under the concept of multiple-use management. This type of management
requires trade-offs between the various resources and uses of the forest. The objective is to balance
resource uses across the forest. The decisions that must be made in connection with this proposed action
depend on the answers to these questions:
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1. Should harvesting and prescribed fire be completed to reduce tree density and create openings
in the restoration area?

2. Should unclassified roads be reclaimed to reduce existing and potential future erosion and
sedimentation to streams?

3. Should South Platte River access trails be improved to create a more safe and sustainable trail
system and reduce erosion and vegetation loss?

4. Should parts of the Buffalo Creek burn area be revegetated to help reestablish riparian and
forest communities and reduce erosion and stream sediment loading?

The objective for making these decisions will be to set the best long-term, sustainable management
strategy for the Upper South Platte Project Area while wholly, or partially, meeting the purpose and need.
These decisions will be guided by the land allocation and resource management objectives and guidelines
set forth in the Forest Plan, along with public input, to select a reasonable, balanced, and appropriate
decision.

ALTERNATIVES AND ANALYSIS

Alternatives
The agency must consider three types of alternatives (40 CFR 1508.25[b])

“(1) No-action alternative. (2) Other reasonable courses of actions. (3) Mitigation measures
(not in the proposed action).”

Included in Chapter 2, Alternatives, is a description of the No-Action alternative (Alternative 1) and the
range of action alternatives that would entirely, or partially, satisfy the Purpose and Need of the proposal.

Impacts

Three types of impacts must be considered in the analyses—direct, indirect, and cumulative (40 CFR
1508.25[c]). The direct and indirect impacts of the proposed action and alternatives are discussed in detail
in Chapter 4, Environmental Consequences. In addition, for each substantial issue, potential cumulative
impacts of reasonably foreseeable or similar actions are disclosed. Cumulative impacts are determined
based on the definition of 40 CFR 1508.7. The incremental impact of the proposed action and alternatives
is considered when added to other past, present, and reasonably foreseeable future actions. The Proposed
Action is also evaluated for (a) the relationship between local short-term uses of the environment and the
maintenance and enhancement of long-term productivity (NEPA Sec. 102 (c)(iv)); (b) any irreversible or
irretrievable commitments of resources should the alternative be implemented (Sec. 102 (c)(v)); and (c)
any adverse impacts that cannot be avoided should the action be implemented (Sec. 102(c)(ii)).].

Incorporation of the Forest Plan

This document is tiered to and repeatedly references the Land and Resource Management Plan: Pike and
San Isabel National Forests; Comanche and Cimarron National Grasslands, which sets forth the direction
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for managing the resources of the Pike and San Isabel National Forests. For clarity, that document is
referred to as the “Forest Plan.”

Planning for activities on National Forest System lands involves two levels of decisions. The first level is
development of a Forest Plan that provides direction for all resource management programs, practices,
uses, and protection measures. The Forest Plan consists of both Forest-wide and area-specific standards
and guidelines that provide for land uses with anticipated resource outputs under a given set of
management constraints. The outputs are not fixed decisions by the Forest Plan, because all conditions
required to produce the outputs are not controlled by the agency and because environmental conditions
may change. These plans also contain general cumulative effects of the anticipated actions, i.e., effect of
regional roadless values, regional wildlife populations, and the water quality of major drainage systems.

The second level of planning occurs during Forest Plan implementation. It usually involves the analysis
and implementation of site-specific management practices designed to achieve the goals and objectives of
the Forest Plan. However, as discussed above (Scope of the Analysis), this EA presents a proposal that
was not anticipated at the time of the Forest Plan (1984). The proposed actions may not follow the site-
specific management practices that were prescribed. It is possible that one or more Forest Plan
Amendments will be required if one of the action alternatives is chosen.

THE SCHEDULE

The schedule of completion for this EA is outlined below.

March, 2000 Public information meetings with the U.S. Forest Service
April 22, 2000 Publication of the news release for public meetings
May 2-4, 2000 Public meetings

August, 2000 Environmental Assessment released to public

September, 2000  End of public comment period

September, 2000  Forest Service issues finding of no significant impact (FONSI) or notice of
intent (NOI) to perform EIS

October, 2000 End of decision appeal period

November, 2000 Project implementation, if FONSI is issued
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CHAPTER 2
ALTERNATIVES

This chapter describes the action alternatives that wholly or partially meet the Purpose and Need. A No-
Action alternative is also discussed. The two action alternatives each respond to identified issues,
resulting in a slightly different approach to achieving the purpose and need. This chapter describes the
public involvement process, scoping and issues identification, and development of alternatives. The
issues that were developed from the scoping process are discussed in terms of their incorporation into the
alternatives. The elements of the alternatives are described, followed by a detailed discussion of each
alternative. Finally, alternatives are briefly compared by the major issues that were part of alternative
development.

MANAGEMENT DIRECTION

The Land and Resource Management Plan: Pike and San Isabel National Forests; Comanche and
Cimarron National Grasslands (Forest Plan, USFS 1994a) provides the overall guidance for management
of the land within its borders through its goals, standards and guidelines and Management Area (MA)
direction. These goals and MA direction usually provide guidance for proposed actions on the Forest.
However, the proposed actions in this Environmental Assessment (EA) are in response to concerns
regarding the sustainability of the Forest, fire risk as evidenced by the Buffalo Creek fire of 1996, and the
protection of the water supply, all elements that were not specifically part of the forest planning process
in 1984. Therefore, the proposed activities may fall outside of the Forest Plan’s MA direction and
potentially some standards and guidelines. In this section, the general guidance of the MA directions is
discussed. In Chapter 4, Environmental Consequences, the MA direction is compared to the proposed
actions for each resource to determine whether the proposed activities are within or outside of the MA
direction.

FOREST GOALS AND OBJECTIVES

The Forest Plan’s goals and objectives provide broad, overall direction regarding the type and amount of
goods and services that the Forest will provide. The goals are concise statements describing a desired
condition to be achieved sometime in the future. They are expressed in broad, general terms and are
timeless in that they have no specific date by which they are to be completed. The goal statements are the
principal basis for the objectives. Goals are also in response to appropriate laws, regulations, and
policies.

Upper South Platte Watershed Protection and Restoration Project Environmental Assessment




PAGE 2-2

Chapter 2. Alternatives

Forest Plan goals that are met by the proposed action are listed below (USDA Forest Service, 1984,
pages IlI-4 and III-5):

< Provide a cost-effective level of fire protection to minimize the combined costs of protection
and damages, and prevent loss of human life.

< Conserve water and soil resources and prevent significant or permanent impairment of land
productivity.

< Protect riparian areas and wetlands from degradation.

< Maintain or improve water quality to meet Federal and State standards and increase the
average annual water yield.

The objectives are concise, time-specific, measurable results that respond to the Forest Plan goals. These
objectives are the basis for the management requirements listed in the Forest Plan and MA Directions
(see Management Area Descriptions).

FOREST-WIDE DIRECTION, STANDARDS AND GUIDELINES

The Forest-wide management requirements set the baseline conditions that must be maintained
throughout the Forest in order to implement the Forest Plan as it was intended. They establish the
environmental quality and natural resource requirements and mitigating measures that apply to all areas
of the Forest. Individual MAs (see below) may have additional requirements that must be followed.
Substantive changes that alter the intent of these management requirements may not be made without
amending or revising the Forest Plan.

The Forest Plan provides direction, and standards and guidelines that are specific to individual resources.
These directions, as they pertain to this EA, are outlined in Chapter 4, Environmental Consequences, for
each resource.

Management Areas

The Forest Plan divides the Forest into individual MAs, each of which has an emphasis that directs
management activities within the MAs borders. The Forest Plan designates specific direction, goals, and
standards and guidelines to be used in the management of these areas to more completely meet the MA
emphasis (called “management area prescriptions”). Each MA is described by its management emphasis,
or general direction and goals, and specific standards and guidelines to help achieve those goals for the
MA.

There are 10 MAs in the Project Area. A brief description of these MAs, and the percentage of the
Project Area, is included below (see also Figure 2-1). Approximately 85 percent of the Project Area is
designated MA 2B (Rural and roaded-natural recreational opportunities, 7A (Wood-fiber production and
utilization) or 8B (Primitive wilderness opportunities).
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Management Area 2A — (2 percent of the Project Area)

MANAGEMENT EMPHASIS—SEMIPRIMITIVE MOTORIZED RECREATIONAL
OPPORTUNITIES

The management emphasis is for semiprimitive motorized recreational opportunities, such as
snowmobiling, four-wheel driving, and motorcycling, both on and off roads and trails. Motorized travel
may be restricted or seasonally prohibited to designated routes to protect physical and biological
resources.

O2A E2B O3A

H4B [05B E7A

O7D M8B O8C

Figure 2-1. Project Area Management Areas

Management Area 2B— (55 percent of the Project Area)

MANAGEMENT EMPHASIS—RURAL AND ROADED-NATURAL RECREATIONAL
OPPORTUNITIES

This MA covers the greatest percentage of the Project Area. MA 2B provides opportunity for outdoor
recreation in roaded natural and rural settings, including developed recreational facilities and year-round
motorized and nonmotorized recreation. Motorized and nonmotorized recreational activities, such as
driving for pleasure, viewing scenery, picnicking, fishing, snowmobiling, and cross-country skiing, are
possible. Conventional use of highway-type vehicles is provided for in facility design and construction.
Motorized travel may be prohibited or restricted to designated routes to protect physical and biological
resources.

Management Area 3A — (Less than 1 percent of Project Area)

MANAGEMENT EMPHASIS—SEMIPRIMITIVE NONMOTORIZED RECREATION IN ROADED
OR NONROADED AREAS

This MA provides opportunity for nonmotorized recreation in a nonwilderness, semiprimitive setting,
both roaded and unroaded. Recreational opportunities, such as hiking, horseback riding, hunting, cross-
country skiing, etc., are available.

7R R
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Management Area 4B — (5 percent of Project Area)

MANAGEMENT EMPHASIS-HABITAT FOR MANAGEMENT INDICATOR SPECIES

The management emphasis is on the habitat needs of one or more management indicator species for
wildlife. Species with compatible habitat needs are selected for an area. The goal is to optimize habitat
capability and thus numbers of the species. The prescription can be applied to emphasize groups of
species, such as those that are early succession dependent, in order to increase species richness and
diversity.

Vegetative characteristics and human activities are managed to provide optimum habitat for the selected
species or to meet population goals jointly agreed to with the State Fish and Wildlife agencies. Tree
stands are managed for specific size, shape, interspersion, crown closure, age structure, and edge
contrast. Grass, forb, and browse vegetative characteristics are regulated. Rangeland vegetation is
managed to provide needed vegetative species composition and interspersed grass, forb, and shrub sites
or variety in age of browse plants. Recreation and other human activities are regulated to favor the needs
of the designated species.

Management Area 5B — (3 percent of Project Area)

MANAGEMENT EMPHASIS—BIG GAME WINTER RANGE

The management emphasis provides for forage and cover on big game winter ranges. Winter habitat for
deer, elk, bighorn sheep, and mountain goats is emphasized. Treatments to increase forage production or
to create and maintain thermal and hiding cover for big game are applied. Investments in compatible
resources occur. Livestock grazing is compatible but managed to favor wildlife habitat.

New roads other than short-term temporary roads are located outside of the MA. Short-term roads are
obliterated within one season after intended use. Existing local roads are closed and new motorized
recreational use is managed to prevent unacceptable stress on big game animals during the primary big
game use season.

Management Area 7A - (19 percent of Project Area)

MANAGEMENT EMPHASIS—WOOD-FIBER PRODUCTION AND UTILIZATION

MA 7A is the second largest MA designation in the Project Area. This MA provides for wood-fiber
production and utilization of large roundwood of a size and quality suitable for sawtimber. The area
generally will have a mosaic of fully stocked stands that follow natural patterns and avoid straight lines
and geometric shapes.

Roaded-natural recreational opportunities are provided along Forest arterial and collector roads.
Semiprimitive motorized recreational opportunities are provided on local roads and trails that remain
open; semiprimitive nonmotorized opportunities are provided on roads and trails that are closed.
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Management Area 7D — (3 percent of Project Area)

MANAGEMENT EMPHASIS—WOOD-FIBER PRODUCTION AND UTILIZATION FOR
PRODUCTS OTHER THAN SAWTIMBER

This MA provides for the production and utilization of small roundwood of a size and quality suitable for
products such as fuelwood, posts, poles, props, etc. Management activities, although they may be visually
dominant, harmonize and blend with the natural setting.

Management Area 8B — (10 percent of Project Area)

MANAGEMENT EMPHASIS—PRIMITIVE WILDERNESS OPPORTUNITIES

The management emphasis provides for the protection and perpetuation of natural biophysical
conditions. On-site regulation of recreational use is minimal. Travel is cross-country or by use of a low-
density constructed trail system. MA 8B is the third largest MA designation in the Project Area.

Management Area 8C — (2 percent of the Project Area)

MANAGEMENT EMPHASIS—SEMIPRIMITIVE RECREATIONAL OPPORTUNITIES

This area provides for the protection and perpetuation of essentially natural biophysical conditions.
Solitude and a low level of encounters with other users or evidence of past use are not an essential part of
the social setting. Human travel is principally on system trails. Designated campsites are used and show
evidence of repeated but acceptable levels of use.

All resource management activities are integrated in such a way that current human use leaves only
limited and site-specific evidence of their passing. Areas with unacceptable levels of past use are
rehabilitated and the affected area restored.

Management Area 9A — (3 percent of the Project Area)

MANAGEMENT EMPHASIS — RIPARIAN AREA MANAGEMENT

The emphasis of this MA is on the management of all of the component ecosystems of riparian areas.
These components include the aquatic ecosystem, the riparian ecosystem (characterized by distinct
vegetation) and adjacent ecosystems that remain within approximately 100 from both edges of all
perennial streams and from the shores of lakes and other still water bodies. All of the components are
managed together as a land unit comprising an integrated riparian area.

The goals of this MA are to provide healthy, self-perpetuating plant communities, meet water quality
standards, provide habitats for viable populations of wildlife and fish, and provide stable stream channels
and still water-body shorelines. The aquatic ecosystem may contain fisheries habitat improvement and
channel stabilizing facilities that harmonize with the visual setting. Forest riparian ecosystems are treated
to improve wildlife and fish habitat diversity with specified silvicultural objectives. Fish habitat
improvement treatments are applied to lakes and streams to enhance habitats and increase fish
populations. This MA is not mapped in the Forest Plan, therefore the percentage is estimated and not
included in Figure 2-1.
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PuBLIC INVOLVEMENT, SCOPING, AND ISSUE

IDENTIFICATION

INTRODUCTION

Public involvement is a process that continues throughout the development and refinement of the EA.
However, there are two specific times when public and agency comments are solicited —before the
environmental analyses are conducted to define the scope of the studies (scoping) and following
publication of the EA.

Scoping is an early and open process that involves identification of issues regarding the proposed
activities. During scoping, input is solicited from the public, the interdisciplinary team conducting the
analyses, and governmental agencies to identify and define the issues and concerns. The issues and
concerns can then be used to develop a range of alternatives to the proposed action. The alternatives
attempt to meet the purpose and need of the proposed project and address the issues that were brought
forward during the scoping process.

Scoping for this restoration project actually began during preparation of the Landscape Assessment in
1999 (see Chapter 1, Purpose and Need). Many of the project’s goals and issues for this project were
identified at that time. Scoping continued with the initiation of this specifically defined project in
February, 2000.

PuUBLIC INVOLVEMENT

Scoping Notice

The public scoping process was initiated with distribution of a scoping notice to local newspapers, and
individuals, organizations, and government agencies on the project mailing list. This notice described the
project, presented the purpose and need for the proposal, and provided information on how to participate
in the scoping process. Interested parties were invited to comment on the proposal.

Public Comments

Oral comments and 12 written responses from individuals were received during the scoping period.
Seven additional written responses were received at the open houses. These responses supported the
restoration project and expressed few concerns regarding the proposed activities. The letters were
reviewed and discussed by the project leaders.

Responses were received from two environmental groups: the local Sierra Club and the Upper Arkansas
and South Platte Restoration. Both groups supported the restoration project and goals. The primary
concerns were impacts to the roadless area, including potential new roads, mechanical methods for
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removing trees, and potential commercial logging in the roadless area. There was also concern regarding
any new roads that may be proposed in the Project Area.

The Upper Arkansas and South Platte Restoration comments also expressed concern that the term
“sustainable” is being defined as manipulating the whole assessment area to fit human uses. The
comments objected to human uses taking precedence in the wild portions of the study area. This group
acknowledged that management is necessary, and that the status quo would inevitably lead to human or
natural fires that may damage large areas, but they asked that values for both residential and wild areas
be considered. In terms of trail improvements, the organization supports this activity, but indicated that
Gill Trail improvements must not jeopardize the wild designation under the Wild and Scenic Rivers Act.

Public Meetings

A series of public meetings was held to inform the public about the restoration project and to solicit
public input. The first set of six meetings was held by the Colorado State Forest Service, the U.S. Forest
Service, and Denver Water between February 22 and March 3, 2000 in various locations. The purpose of
the meetings was to give the public an opportunity to learn about and comment on four restoration
projects that the U.S. Forest Service would like to complete as part of the Upper South Platte

The meetings were held in an open house format and included brief presentations about the projects,
displays, maps, and a question and answer period. The meetings also provided an opportunity for one-on-
one discussions with project panel members. Those attending the meetings were asked to complete
feedback sheets that asked for input as to what individuals liked about the project, their suggestions and
any questions or concerns they may have.

Responses to what people liked about the project covered three main areas.

< People commented positively on the amount of research that has gone into the process.
< They thought the timing was right for the project.

< They appreciated the coalition of federal, state, and local agencies and thought that the public
involvement effort was well done.

The suggestions were broad in nature and seemed to reflect individual interests. One theme that emerged
was a concern for involvement of all interested parties, i.e., environmental groups such as the Sierra
Club, Audubon, Conifer Community Plan, and individual outdoor enthusiasts and homeowners in the
affected area. Other suggestions involved continued publicity regarding actions contemplated or to be
taken, educational outreach programs and materials for affected homeowners, and more cutting and
thinning in old-growth areas.

Questions and concerns were quite specific to peoples’ particular interests. Attendees wanted to know the
specific implications for individual land owners, how fragile ecosystems would be protected, how
surveys were conducted, how the Forest Service would reach remote, upland areas, and how insect issues
would be handled.

The second set of meetings were held between May 2 and May 4, 2000, in three locations, including
Buffalo Creek, Conifer, and Deckers, Colorado. The meetings had an open-house format and participants
were free to review project maps and discuss ideas and concerns with project leaders.

Those attending these meetings were mostly residents who lived near Project Area attended the meetings
in Buffalo Creek, Conifer and Deckers. The first of these two meetings drew only two individuals and the
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final meeting drew eight. In general, those who attended supported the project and were very concerned
with fire risk, especially those with vivid memories of the Buffalo Creek fire. One concern was that the
proposed reclamation of unclassified roads would limit access within the Project Area. However,
clarification that only roads that are currently closed would be reclaimed appeared to ease this concern.

Continued Involvement

Comments will also be solicited following publication of the EA. A 30-day comment period will start
when the EA is published. The EA will be sent to those on the project mailing list that request a copy and
will also be available for review at the South Platte Ranger District office.

INTERNAL SCOPING AND ISSUE IDENTIFICATION

The primary issues and goals for this project were determined by completing and reviewing the Upper
South Platte Watershed Landscape Assessment (Foster Wheeler, 1999). Chapter 1, Purpose and Need,
presents a summary of the Landscape Assessment. The public scoping and resulting issues were
considered in order to develop alternatives. Internal scoping, which included participation of the Forest
Service and the technical team completing the analysis, included recognition of the impending changes to
the national roadless policy (Roadless Area Conservation Draft EIS, May, 2000).The public comment
period on the Draft EIS was recently completed and the Final EIS is currently being prepared. None of
the action alternatives would allow road construction in roadless areas in this Project Area. Regardless,
the decision for the Roadless Area Conservation Proposed Rule will most likely not be issued until after
the decision for this EA.

Scoping identified four key issues for alternative development. These issues and the objectives of the
actions proposed by this EA to address the issues are presented in Table 2-1.
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Table 2-1. Issues and Management Objectives for the Action Alternatives

Objectives for proposed actions

Deviation of the character and function of the forest | Restore the Project Area to a more sustainable condition that
from its historic condition. emulates the historic functionality of the ecosystem, including
reintroduction of the historical fire regime, where possible.
Use timber harvesting, or vegetation treatments, to thin the
forest and create openings that more closely emulate the
historic vegetation patterns in treated areas.

The high risk of catastrophic wildfires due to the | Reduce the risk of large, intense wildfires that are outside of
existing forest conditions. the historical fire regime and could put human life, water
supplies, and property at high risk for loss or damage.

Excessive erosion, resource damage and stream | Reduce existing and potential stream sedimentation due to
sedimentation in the Project Area. erosion and transport of the highly erodible soils throughout
the Project Area. Specific objectives include improving the
trail system to discourage use of social trails, and reducing
erosion from the burn area and unclassified roads

Minimal management activity in roadless areas. Minimal activity in the roadless area while striving to meet the
project’s objectives, including no mechanical entry or removal
of harvested trees.

Three alternatives (Alternatives A, B, and C) were developed in response to the issues identified during
the scoping process, one of which is the proposed action (Alternative B). A primary goal for restoring the
forest to a sustainable condition is to reduce tree density and create persistent openings in the forest
canopy. The proposed action was designed to change the forest by thinning and creating openings over
large areas. The other two alternatives include the “no-action” alternative and an action alternative that
addresses the issue of activity in roadless areas.

ALTERNATIVE CONSIDERED BUT DROPPED FROM FURTHER
ANALYSIS

One alternative, which was considered but dropped from further analysis, would have eliminated activity
in all habitat for the pawnee montane skipper, a threatened butterfly. The alternative was dropped
because it was determined that habitat could actually be improved through vegetative treatments. The US
Fish and Wildlife Service was consulted on this issue. See Chapter 4, Environmental Consequences, for
more information.
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ALTERNATIVE A: NO ACTION

Key Issues

« Satisfaction of NEPA requirements — no actions are proposed by this alternative

« No management activities in the roadless area

Discussion and Description of Alternative

This alternative defers all U.S. Forest Service management decisions to some future date. The No-Action
alternative, which is required by NEPA, addresses several of the issues and concerns expressed during
scoping, such as no activity in roadless areas. The current forest management would be continued with no
different action taken to reduce fire risks or stream sedimentation.

In the Buffalo Creek burn area, natural revegetation processes would be allowed to occur by relying on
natural seeding. Riparian sediments would be stabilized over time by natural accumulation of woody
debris and reforestation of the uplands under natural succession. The existing sediment deposits would
gradually erode into streams until stabilized by natural processes.

Existing roads would be maintained as necessary to control erosion, including maintenance of drainage
structures and use of vegetation. There would be no active road reclamation, except for the previous
decisions in the Wildcat Area.

All designated trails would continue to be maintained to reduce erosion. There would be no additional
trail improvements, except for maintenance of drainage structures and vegetation to control erosion

ALTERNATIVE B: PROPOSED ACTION

Key Issues

< Deviation of the character and function of the forest from its historic condition.
< The high risk of catastrophic wildfires due to the existing forest conditions.

% Excessive erosion, resource damage and stream sedimentation in the Project Area.

Discussion of Alternative

This alternative was designed to fully address the purpose and need. The overall concept of the
alternative would be to meet the purpose and need for landscape restoration and catastrophic wildfire risk
reduction by thinning, creating openings, and using prescribed fire. This approach would begin moving
the area toward a more historical, mosaic pattern of vegetation than currently exists in the Project Area.
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Large areas of dense forest would remain untreated. The openings and thinned forest would create
firebreaks between areas of dense tree cover.

Table 2-2. Alternative Comparison of Proposed Activities

Proposed Action Alternative A| Alternative B| Alternative C

Vegetative Treatment

Thinning (acres) 13,400

Same as

Openings (acres) 4,400 Alternative B

Total treatment area (acres) 17,400
Use of conventional log removal (acres) 8,600 8,600
Use of forwarders for log removal (acres) 3,000 500

Area of logs left on site (acres) 5,800 8,300

Buffalo Creek Burn Area Revegetation

Area of planting in riparian zones (acres) Same as

Area of planting in uplands (acres) Alternative B

Use of biosolids as soil amendment No

Road Reclamation

Same as

Unclassified roads (miles) Alternative B

Use of biosolids as soil amendment No

South Platte River Access Trail Improvements

Trail improvements along South Platte River Same as
(miles) ’ Alternative B

The current fire policy for the Project Area would remain. This policy requires controlling wildfires with
emphasis on protecting property or developments. This would include crown fires, which are part of the
historical fire regime, in areas of dense forest. However, the potential for large, catastrophic fires would
be reduced in the Project Area due to openings and less dense forest conditions that would be created in
the treatment areas.

The proposed harvesting would be completed without building new roads, permanent or temporary.
Existing unclassified roads may be used to remove logs. These unclassified roads would be obliterated
after use. The treatment areas were designed to use existing roads and stay on gentle slopes as much as
possible. Off-road heavy equipment (skidders and forwarders) would be used as necessary to remove logs
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from areas that are reachable by existing roads, eliminating the need to build access roads to these areas.
Where the use of equipment is not feasible, logs would be left on-site.

The issue of stream sedimentation is also addressed through the landscape modifications, which reduce
the risk of large-scale sedimentation from wildfire followed by flooding (see Background, in Chapter 1,
Purpose and Need). Additional measures to reduce existing and potential future erosion problems include
burn-area revegetation, road reclamation, and trail improvements. Soil amendments would be used to
accelerate reestablishment of indigenous plant communities on reclaimed areas. These activities also
address the issue of forest restoration.

VEGETATION TREATMENTS

This alternative proposes to treat 17,400 acres of dense forest vegetation (Map 2-1). The forest would be
thinned to a canopy closure of 25 percent on 13,000 acres. On the remaining 4,400 acres of treatment
area, openings of 1 to 40 acres would be created. These openings would be dispersed within the thinned
areas and would not be revegetated. The openings would be maintained by prescribed burns every 10 to
30 years, as appropriate. The thinning would be selective by age class and species to emulate the types of
conditions found historically (see Background in Chapter 1, Purpose and Need). In all areas, the larger,
more mature trees would typically be left. In most treated areas, ponderosa pine would be selected to
remain, although some larger Douglas-fir may also be selected. The exception would be the Christmas
tree cutting area near highway 126 where Douglas-fir are produced for Christmas trees.

Logs would be removed from approximately 11,600 acres of the treated area. Logs would not be removed
from slopes that are too steep, are too far from existing roads, or have trees that are of little or no
economic value. The areas where trees would be left on-site would be determined on the ground before
harvest activities. Logs and slash left on-site would be crushed by the harvesting and yarding equipment.
The slash and logs would then be allowed to dry for one to two years. At that time, burning would be
prescribed to consume the most of the remaining downed materials.

The logging systems used would include both conventional systems and forwarders. Conventional
systems would be used where there are existing roads (approximately 8,600 acres). In these areas,
skidders would be used to yard the downed trees off the site. Skidders drag the trees, creating skid trails.
Forwarders would be used in areas without existing roads that meet the criteria for removal discussed
above (approximately 3,000 acres). Forwarders are larger machines and have 6 or more wheels. They
pick the trees up off the ground and place them in a bunk so they do not drag on the ground. They can
carry approximately 20 times the load of a skidder. This reduces the number of trips and associated
disturbance. They do create paths or trails, similar to a skidder. Because of the way they can pick up and
transport downed trees, forwarders create less disturbance than skidders, particularly where there are no
roads to use as skid trails. However, forwarders are more expensive to use than skidders.

Private landowners would be consulted to determine if they are interested in having the National Forest
land harvested around their property. If so, a 500-foot strip around their land would be treated using the
above techniques. Landowners may be responsible for removing the trees, if they so choose. To be
conservative in the analysis of effects, it is assumed that all property owners will choose this option.
However, it is likely that many will choose not to have the harvest completed.
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The majority of the vegetation treatments would be located in MA 2B, Rural and roaded natural
recreational opportunities or 7A, Wood-fiber production and utilization (66 percent, and 24 percent,
respectively). There would be no treatment in the following MAs: MA 3A, Semiprimitive nonmotorized
recreation in roaded or nonroaded areas; MA 8B, Primitive wilderness opportunities; MA 8C,
Semiprimitive wilderness opportunities, MA 9A, Riparian area.

BUFFALO CREEK BURN AREA REVEGETATION

The objective of this proposed action is to reestablish vegetation on riparian and upland forested areas
that have not successfully regenerated following the 1996 wildfire. Successful completion of this
revegetation would reduce erosion from the exposed areas and subsequent stream sediment loading. The
proposed activities would occur in Buffalo Creek and/or Spring Creek.

In the riparian areas, 60 acres of exposed sediments along streams and washes would be planted using
certified weed-free indigenous plant material. Woody debris and boulders would be selectively placed in
the stream channel to help stabilize the channel. The sediment deposits in the riparian zones would be
reshaped as needed to facilitate plant reestablishment. In this alternative, conventional equipment would
be used to complete this task.

In the upland areas, 1,000 acres of the burn area that have not successfully revegetated would be planted
with ponderosa pine seedlings. In both the upland and riparian areas, appropriate types of biosolids
would be used as a soil amendment to improve conditions for revegetation.

Suction dredging is also proposed in the Buffalo Creek stream channel as part of the monitoring program.
A 100-meter section of the channel would be dredged to remove and measure accumulated sediments.
The structure and composition of the stream channel would be assessed, both in the dredged area and in
adjacent undredged areas. The objective would be to measure the effects of sediment on stream habitat.
The removed sediments could possibly be used for road reclamation or would be disposed of off-site.

ROAD RECLAMATION

This alternative proposes to reclaim and make impassible 25 miles of non-system roads that are currently
closed. These roads were built for various purposes, including historic logging and mining. The origins
of some roads are unknown. Some are two-track roads with no drainage systems and no apparent
standards. Because of the low standards with which many of these roads were built and poor or
nonexistent drainage systems, these types of roads on the area’s highly erodible soils are a particular
problem for erosion.

The roads would be reclaimed by ripping and seeding the roadbeds, both for erosion control and to
encourage revegetation. In this alternative, biosolids would be used to increase soil fertility. Existing
culverts would be removed and self-maintaining drainage would be created. The first % mile of each road
may be obliterated and recontoured if needed to further discourage any use. Finally, trees would be felled
across the roads throughout their length.

SOUTH PLATTE RIVER ACCESS TRAIL IMPROVEMENTS

The objective of this proposed action is to improve 7.5 miles of existing trail along the South Platte River
to increase safety for hikers, anglers, create conditions that are sustainable for the trail system, and
reduce soil erosion and vegetation loss. Many of the improvements would encourage hikers to remain
along established trails and discourage use of social trails to access favorite areas. The actions that are
proposed include:
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< Expand the existing trailhead and parking space at Wigwam Campground.
% Construct new trail between the end of the Gill Trail and Cheesman Dam.
« Upgrade the original Gill Trail to safer and sustainable conditions.

% Construct safe and sustainable river access trails to the South Platte River. This would include
constructed stairways or hardened trails on the steepest trail sections.

< Construct barrier-free accessible fishing sites and trails from parking areas near the river.

« Reclaim existing social trails using conventional methods.

ALTERNATIVE C

Key Issues

< Deviation of the character and function of the forest from its historic condition.
< The high risk of catastrophic wildfires due to the existing forest conditions.
% Excessive erosion, resource damage and stream sedimentation in the Project Area.

< Minimal management activity in the roadless areas.

Discussion of Alternative

The overall concept of this alternative is the same as discussed for Alternative B. However, this
alternative would minimize off-road heavy equipment use in the roadless area and use a slightly less
intensive approach in other areas. The details of the two action alternatives are the same except for the
differences discussed below. Roadless areas for this document include;

% RARE Il inventoried roadless areas plus

< All National Forest System unroaded areas of more than 1,000 acres that are contiguous to
RARE Il inventoried roadless areas or wilderness areas (see FR vol.64, 0. 29, part 212).

VEGETATION TREATMENTS

The amount and type of thinning and opening creation is the same as Alternative B. The difference is that
there would be no removal of logs from the roadless area (Map 2-2). As in areas where logs are not
removed in Alternative B, the logs in the roadless area would be allowed to degrade for one to two years.
At that time, burning would be prescribed to consume the remaining slash and logs. Like Alternative B,
this would also be the protocol for areas where logs are left on-site outside of the roadless area.
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BUFFALO CREEK BURN AREA REVEGETATION

This alternative proposes the same types of activities as Alternative B, except biosolids would not be
used as a soil amendment to increase fertility for revegetation. Additionally, the sediment deposits in the
riparian zone would be reshaped using hand tools only, rather than conventional equipment, such as
backhoes. As in Alternative B, the objective would be to reshape the deposits as needed to facilitate plant
reestablishment.

ROAD RECLAMATION

This alternative proposes the same activity as Alternative B, except biosolids would not be used to
encourage vegetation of the road surfaces.

SOUTH PLATTE RIVER ACCESS TRAIL IMPROVEMENTS

This alternative proposes the same trail improvements as Alternative B.

ON-GOING OR FORESEEABLE FUTURE ACTIONS

The following projects are on-going or foreseeable future actions within or near the Project Area. The
need to include these actions in the individual resource analysis is dependent on the cumulative effects
area and duration of effects for each resource.

Colorado State Forest Service Projects

DENVER WATER

The Denver Board of Water Commissioners owns approximately 30,000 acres within the Upper South
Platte Watershed. Within the Deckers-Waterton/Horse Creek project area, they are second only to the
federal government in land ownership, with 2,845 acres. These lands are in various-sized parcels
scattered along the main stem of the South Platte River and the North Fork of the South Platte River
(Map 2-3).

Denver’s interest and concern about fire and the need for vegetation and restoration management was
graphically brought to point by the 1996 Buffalo Creek Fire and the ensuing floods. Their Strontia
Springs reservoir received much of the sediment flowing from the burned landscape. They face future
costs in the millions of dollars to restore the reservoir.

Denver became one of the founding partners in the development of the Upper South Platte Project. In
March 1999, Denver Water contracted with the Colorado State Forest Service (CSFS) for the vegetation
management of all of their lands within Colorado, approximately 55,000 acres. The contract prioritized
management of Denver’s lands within the Upper South Platte Watershed, and specifically in the Project
Area.

Denver’s management objectives for their lands include reducing wildfire hazards, reducing loss from
insects and disease, improving forest health through harvest and prescribed fire, and re-establishing forest
stands to better reflect historic conditions. They also have plans for managing noxious weeds and
reducing active erosion.
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To date the CSFS has completed several activities on Denver Water lands within or near the Project
Area. These activities are listed in the Project File and will be considered by specialists for inclusion into
the analyses of cumulative effects. The CSFS proposes treatment activities similar to the USFS proposal
with the following differences:

% Vegetation treatments would occur only on state or private land

< New temporary roads may be built to access unroaded private or state treatment areas. No
new roads would be built across USFS land.

% The CSFS project area would include all private and state lands within the
Waterton/Deckers/Horse Creek Watershed (EA Project Area) and the Lower Elk Creek
Management Unit, Denver Water land surrounding Cheesman Reservoir, and Denver Water and
state lands along the North Fork of the South Platte between Pine, Colorado and Strontia
Springs Reservoir.

The CSFS would focus treatment activities on Denver Water and state property. New roads would only
be built if there were no existing roads to treatment areas and be reclaimed immediately after work was
completed. These new roads would typically be short spurs less than 500 feet long. However, some areas
on Denver Water property surrounding Cheesman Reservoir may require longer roads.

THE LOWER ELK CREEK MANAGEMENT UNIT

The Lower Elk Creek Management Unit includes approximately 10,000 of private and state lands. It is a
highly-urbanized forest with a mixture of small-lot subdivisions, slightly larger ranchettes as well as a
few remaining larger ownerships. The 1,120-acre Pine Gulch State Land is located along the southern
boundary. The management unit is currently is experiencing considerable development pressure.

The Colorado State Forest Service will be the lead agency for planning, project development and
implementation of activities within the Lower Elk Creek Management Unit. A major cooperator and
partner in this effort is the Elk Creek Fire Protection District. Other cooperators include the Jefferson
County Planning Department and Office of Emergency Management, the Colorado Board of Land
Commissioners and Colorado Division of Wildlife.

A primary objective for this unit is reducing the threat of damaging wildfires. The recent Hi Meadow fire
underscores this concern. The unit is highly developed with high human populations and the wildfire risk
is high. This concern is shared by all partners. A management plan is being developed for this area. The
start of project implementation is expected to begin sometime in the Fall of 2000. The types of
management activities are likely to be similar to those proposed in this EA. A portion of the Lower Elk
Creek Management Unit was burned in the Hi Meadow fire. Therefore, current management plans for
vegetation treatment may need to be modified in areas of the burn.

U.S. Forest Service Projects

DOUGLAS-FIR/TUSSOCK MOTH TREATMENTS

In 1993 and 1994 there was an epidemic of the Douglas-fir Tussock Moth on National Forest land in the
Pike and San Isabel National Forests. This epidemic caused heavy defoliation of Douglas-fir trees on
7,000 acres on the South Platte Ranger District (US Forest Service, 1996). Much of this defoliation
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occurred in the Deckers/Waterton and Horse Creek watersheds. In response to this defoliation, the Forest
Service salvaged trees on 116 acres and planned prescribed burning on approximately 14,000 acres.
Currently, 1,000 acres of the planned burning and all of the salvage has been completed. The Forest
Service plans to complete the remaining 13,000 acres of burning at some time in the future.

RAMPART RANGE MOTORIZED TRAILS

Off-highway vehicle (OHV) use within the Waterton/Deckers composite, Horse Creek, and Trout Creek
subwatersheds has increased dramatically in recent years, resulting in vegetation loss, accelerated erosion
and soil loss, degraded fish and wildlife habitat, and safety problems. There are over 76 miles of
motorized trails within this area.

The Forest Service will develop a comprehensive trail management plan for the Rampart Range
Motorized Recreation Area as well as an Environmental Assessment by May 2001. Improvement actions
will include relocating trails away from sensitive and wet areas, surface hardening, repairing drainage
problems, and reclaiming unauthorized trails. About 30 miles of trails will be relocated or improved
within the watershed by fiscal year 2005. This project will help ensure a high quality and safe
recreational experience while protecting sensitive resources such as water quality and wildlife habitat.

Status. Preliminary planning has begun.

NOXIOUS WEEDS

Leafy spurge, diffuse knapweed, yellow and Dalmatian toadflax, and Canada and musk thistles are
noxious weeds along 25 miles of the South Platte River. These noxious weeds are less palatable to
wildlife; are less effective in stabilizing soil, and often out compete native vegetation. The goal is to
reduce the infested acres. Two hundred acres will be treated annually using chemical, biological,
mechanical, and manual methods. Known infestation areas within the proposed vegetation treatment
areas would be pretreated for noxious weeds.

Status. EA completed and FONSI/Decision Notice signed.

SUGAR CREEK RIPARIAN RESTORATION

This project would be a continuation of current District efforts to limit sediment entering Sugar Creek
from Douglas County Road 67, immediately adjacent to the stream. Work would include riparian
enhancement and road drainage improvements to reduce water velocities and sediment run-off.
Additionally, changes in road maintenance methods by Douglas County would be encouraged or
negotiated.

Status. Preliminary planning begun.

ADDITIONAL VEGETATION TREATMENT

After completion of the proposed action, the US Forest Service would mechanically treat additional
vegetation in high fire risk areas in the project area. These future treatments will be more difficult
because they would be in steeper and less accessible areas. Therefore, the US Forest Service would adapt
the best vegetation treatment techniques developed during the first phase of work as proposed to
subsequent treatment efforts.

Status. Preliminary planning begun.
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CHAPTER 3
AFFECTED ENVIRONMENT

The affected environment discussion describes the physical and biological components of the
environment that could be affected by implementation of the alternatives. The environment is described
in terms of specific resources. This discussion sets the stage for a discussion of the environmental
consequences and comparison of alternatives.

This section discusses the existing condition of the forest vegetation on National Forest Lands in the
Project Area, including current vegetation cover types, structural stages, and tree densities in the forested
stands. The discussion also assesses potential and existing insects and tree diseases affecting forest
stands, and the effects of past management activities on the forest vegetation. A comparison of the
existing vegetation to historical trends is presented.

VEGETATION COVER TYPES

Existing Cover Types in Project Area

Cover types are used to describe the vegetation that currently occupies a site. They are named for the
dominant species within a stand and represent the current species composition of an area. Table 3-1
presents the percentage of area occupied by each cover type for the National Forest Lands in the Project
Area.

The dominant cover types found in the Project Area are ponderosa pine and Douglas-fir. These two cover
types combined cover 81 percent of the area. Spruce-fir, lodgepole pine and aspen forest cover types are
the next most common cover types, although combined occupy just less than 10 percent of the Project
Area. Shrublands cover eight percent of the area.

The following discussion of describes the ponderosa pine and Douglas-fir cover types. These two cover
types are the focus of the restoration activities in terms of species, as well as occupying the majority of
the Project Area. A detailed discussion of the other primary cover types (occupying more than one
percent of the Project Area) can be found in the project record.
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Table 3-1. Percent of Area by Cover Type

Cover Type Area (%0)

Ponderosa Pine
Douglas-fir
Shrub
Spruce-Fir
Lodgepole Pine
Aspen
Pinyon-Juniper
Water/Rock

Grassland

Limber/Bristle Cone Pine

PONDEROSA PINE COVER TYPE

The ponderosa pine cover type is the most common cover type in the Project Area, occupying 42 percent
of the National Forest Lands. It is found between 6,500 and 10,000 feet in elevation. Many of the
ponderosa pine stands are pure stands, however, some stands include Douglas-fir, aspen, pinyon pine,
juniper, and oak brush (Foster Wheeler, 1999).

Ponderosa pine has many fire-resistant characteristics. Pole sized and larger trees are temperature
resistant due to insulative bark and the tendency for the meristems to be shielded by needles and thick
bud scales. Ponderosa pine seedling establishment is favored when ground fires remove the forest floor
litter and expose mineral soil. However, for successful natural regeneration, a good seed crop and ample
moisture the spring following seed fall are also needed. These conditions coincide rather infrequently in
the Project Area (Foster Wheeler, 1999).

Ponderosa pine is a climax species on many of the sites it occupies in the Project Area. A climax species
is the type of vegetation community that will, overtime, come to dominate a particular site in the long-
term absence of major disturbances. Some areas that have experienced hot wildfires may persist as brush
or grass for extended periods, but appear to eventually convert to ponderosa pine as the dominant tree
species. Historically, ponderosa pine tended to dominate even on some sites where it was not the true
climax species. Reoccurring disturbances such as wildfire and insect and disease infestations would often
favor ponderosa pine over more shade tolerant species on these sites.

DOUGLAS-FIR COVER TYPE

The Douglas-fir cover type is nearly as commonly found as ponderosa pine, occupying 39 percent of the
Project Area’s National Forest Lands. This cover type typically occurs on the moister aspects in the
montane zone (6,500 feet to 10,000 feet in elevation). It is found on many of the steeper north and east
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facing slopes and is often associated with ponderosa pine. It is also found in sparse stands on some south-
facing slopes.

Mature Douglas-fir trees are relatively fire-resistant. Older trees have a thick layer of corky bark that
provides protection against fire. However, when younger, this species has a tendency to develop branches
and streaks of resin on the lower bole that can provide a mechanism for serious fire injury. Young
Douglas-fir saplings have thin photosynthetically active bark, resin blisters and closely spaced flammable
needles all of which make them susceptible to injury from surface fires. Dense sapling thickets can form
an almost continuos layer of flammable foliage that will support wind driven crown fires and provide a
route by which surface fires can reach the crowns of larger, mature, overstory trees.

Douglas-fir is a long-lived climax species on many sites in the Project Area. The species will continue to
be a dominant component of these stands in the absence of a major disturbance. However, in the absence
of fire suppression, the historical fire patterns typically kept the percentage of this cover type at a lower
level and primarily relegated to moist north-facing slopes that were typically missed by periodic fire.

Historical Cover Types and Comparison to Existing Conditions

There is probably a greater proportion of the Douglas-fir cover type in the Project Area today than would
have existed under historical disturbance regimes. More of these stands were most likely historically
dominated by ponderosa pine. Research indicates that the period without fire in much of the Project Area
is longer than any fire free period prior to European settlement (Brown et al, 1999). More frequent fires
in the pre-European era may have limited the amount of this cover type by killing younger understory
Douglas-fir trees and reducing the amount of Douglas-fir that reach maturity.

Additionally, the density of the existing forest (see below, Vegetation Density) encourages development
of a shade tolerant understory. Douglas-fir is a more shade tolerant species than ponderosa pine and can
become established in the understory on many sites. The open forest conditions that were more typical
historically would have been less favorable to development of this kind of understory.

HABITAT STRUCTURAL STAGES

Habitat structural stages describe the current successional stages of the vegetation, corresponding
primarily to stand age and tree size. Table 3-2 displays the percent of the Project Area’s National Forest
Lands for each habitat structural stage. Below is a brief description of each of these stages

Grass-forb - Areas with no established tree or shrub cover.
Seedling-shrub - Areas that are predominantly shrub or tree seedlings

Sapling-pole stands - Tree stands that are dominated by small to medium sized trees ranging from 1 to 9
inches in diameter.

Mature stands - Older forest stands in which the average growth rate has begun to decline. Trees in this
category are generally 9 inches in diameter or bigger.

Old growth stands - much older forest stands. The growth in the stands has essentially stagnated. There
are larger trees present where the diameter may exceed 18 inches, but may also include very old
smaller trees. Generally, the majority of the trees have declining crowns and much dead and down tree
debris will be evident.
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Mature and old growth forest cover 82 percent of the National Forest land in the Project Area. Young
sapling-pole stands cover 15 percent of the area and less than two percent is occupied by the more open
grass-forb and seedling shrub structural stages. The forest vegetation of the area is clearly dominated by
older mature forest stands.

Table 3-2. Percent of National Forest Land within each Habitat Structural Stage

Structural Stage Area (%0)

Grass-forb
Seedling-shrub
Sapling-pole
Mature

Old Growth

Unknown

Although the habitat structural stages are based primarily on physical characteristics rather than age, in
general, the older trees found in these old growth stands are 200 years in age and older and the mature
forest stands are around 150 years old. Sapling-pole stands range in age from 30 to 100 years and older.
Seedlings represent the 1 to 30-year age group. The areas in the grass-forb stage are areas where there
has not been any recruitment of tree species.

The effects of logging, grazing and fire suppression have contributed to the dominance of the mature
structural stage. Logging and fire suppression began during the late 1800’s. This was followed by heavy
unregulated grazing in the area from the late 1800’s to the mid-1900’s (Kaufmann et al, submitted).
Logging eliminated a large portion of the old growth in the ponderosa pine and Douglas-fir forests as
well as some of the old growth in lodgepole pine and spruce-fir forests. Trees growing in the openings
created by logging did not have to compete with larger trees, and fire suppression kept natural fires from
reducing their growth or eliminating them. Grazing reduced the amount of competing grass in the area,
which may also have aided the survival of the trees that developed during this time. Grazing may also
have helped to reduce the number of wildfires by reducing the amount of fine fuels needed to ignite a
fire. These land use practices created conditions where a larger proportion of the new trees reached
maturity than would have under historical disturbance regimes while at the same time eliminating some
of the oldest stands in the area (Foster Wheeler, 2000).

VEGETATION DENSITY (CROWN CLOSURE)

In addition to the species composition and successional stages, stand density is a key attribute used to
describe the current condition of the vegetation. There are many different ways to measure stand density.
For this assessment crown closure is used. Crown closure is the percent of a fixed area covered by the
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vertical projection of the outermost perimeter of the tree. The total crown closure of an area can not
exceed 100 percent. Kaufman (personal communication, 2000) in his research of historical conditions in
the Project Area has estimated that under pre-European conditions, the typical crown closure averaged
around 30 percent. Today, 63 percent of the area has a crown closure of 40 percent or greater. In mature
forest stands on National Forest land, 80 percent of the stands have a crown closure greater than 40
percent.

It is apparent that much of the Project Area is occupied by dense, mature stands of ponderosa pine and
Douglas-fir. The pattern of the vegetation that characterizes the landscape today is much different from
that which was present prior to European settlement. Evidence indicates that the historical landscape was
much less uniform and contained a greater number of openings and lower stand densities (Kaufmann et
al., submitted). The ponderosa pine and Douglas-fir stands that occupied the area prior to European
settlement were probably more variable with a greater range of successional stages and crown closures
found across the landscape (Foster Wheeler, 1999).

FOREST INSECTS AND DISEASE

Several insects endemic to Colorado forests are present in the Project Area’s stands. High populations of
defoliating insects and bark beetles can cause substantial tree mortality, but will hardly be noticed when
low populations are present. In general, older, denser stands tend to be more susceptible to insect and
disease attack. This is because higher tree densities create greater demand for limited sunlight, water, and
nutrients on a site. This competition places the trees within dense stands under stress. Trees under stress
are less able to resist attack by insects and disease.

Research indicates that, in this area, forest insects and diseases have historically played a part primarily
in the development of individual stands. Across the landscape, fire has been the major disturbance agent
of the area’s montane forests (Foster Wheeler, 1999). Insects and diseases may have played a more
important role within the subalpine forests. While stand replacing fires were a major disturbance agent in
the subalpine zone, there is also evidence of periodic large epidemics of bark beetles in the area’s spruce-
fir and lodgepole pine forests.

Defoliators

Defoliators are a group of insects that feed upon the tree foliage. Under endemic populations damage
from this group of insects is minor. However, under epidemic populations heavy defoliation can cause
tree mortality. Outbreaks of defoliators are characteristically sporadic. Initially, there is a gradual build
up of the insect population with little noticeable effect on the host trees. Then there is acceleration in the
population growth and defoliation becomes apparent. During the peak of the outbreak defoliation can be
extensive and may result in large-scale host mortality. Finally, there is an abrupt decline in the
population. Declines in population are usually the result of a combination of factors including; starvation
and reduced reproductive capacity due to reduced food availability, adverse climatic and environmental
conditions, and increased predation and disease.

In 1993 and 1994 the South Platte Ranger District of the Pike National Forest had an outbreak of
Douglas-fir tussock moth. The larva of this insect feeds primarily on the foliage of Douglas-fir trees but
will also feed on ponderosa pine when intermixed in the stand. This outbreak caused severe defoliation
on approximately 7,000 acres across the District, some of which is in the Project Area. Many of the
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defoliated trees have subsequently died and have added pockets of heavy fuels to the landscape. This
epidemic was one of the largest recorded for Douglas-fir tussock moth in the state of Colorado (U.S.
Forest Service, 1996). Outbreaks of this insect tend to develop explosively and then after about three
years subside abruptly. Dense, multi-storied stands of predominately Douglas-fir are most susceptible to
attack by this insect.

Other important defoliators that are endemic to the coniferous forests within the Project Area include the
western spruce budworm and the pandora moth. Currently, defoliation by these two insects is not
apparent within stands of the area.

Bark Beetles

Bark beetles can be major disturbance agents in western coniferous forests. Outbreaks of these insects
have historically killed thousands of acres of forest. In forests of the western United States, four species
of bark beetles have caused the greatest amount of mortality (Furniss and Carolin, 1977). These include
the western pine beetle, mountain pine beetle, Douglas-fir beetle, and the spruce beetle. In addition,
several species of beetle within the Ips genus are important insects within coniferous forests of the
western United States. All of these bark beetles are endemic to the Project Area. Under endemic
population levels, mortality caused by these insects is widely scattered, affecting only individual trees or
groups of trees. Under conditions favorable for the beetles, epidemics may develop and spread, killing
large areas of forest. Outbreaks often occur when conditions are adverse for the host trees, as during
drought years or under high stand densities. Healthy trees may be able to resist attack by bark beetles by
expelling them with pitch. Host trees under stress are less able to produce pitch and resist attack.

Mistletoes

Dwarf mistletoes are the most serious parasitic higher plants in North America (Manion, 1981). Most
species of dwarf mistletoe are host specific, which means that only one or two tree species may be
affected by any one species of dwarf mistletoe. Effects of these parasites include mortality of older trees,
growth reduction, growth deformities, and an overall reduction in host vigor. Heavy infections of
mistletoe are common in lodgepole pine stands on the Pike and San Isabel National Forests (Foster
Wheeler, 1999). Pockets of mistletoe infected trees are also present in the ponderosa pine and Douglas-
fir stands in the Project Area.

PAST MANAGEMENT PRACTICES

Many forested landscapes in the western United States have changed from their condition prior to
European settlement. Disturbance is a natural part of all ecosystems. However, logging, grazing, and fire
suppression since the late 1800’s has changed the pattern of disturbance for many of the forests in the
Rocky Mountain region. These changes in disturbance regimes have resulted in conditions outside the
natural range of variability (Kaufmann et. al., submitted).

Logging and Livestock Grazing

Logging during the late 1800’s removed many of the older trees present at that time. Heavy grazing
during the late 1800’s and early 1900’s reduced the amount of grass in the area. The subsequent
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regeneration of areas logged during this period produced many of the stands present in the area today.
Competition for sunlight, water and nutrients on these sites was lessened by the removal of the large trees
and the reduction in the amount of grass. These conditions would have favored the establishment and
growth of young tree seedlings. Heavy grazing during this time also reduced the number of wildfires by
eliminating the fine fuels needed to ignite a fire. With fewer wildfires, more of the seedlings were able to
mature than would have under the historical fire regimes. These changes contributed to the establishment
of the denser more uniform stands in the area today.

Fire Suppression

Periodic forest fires are part of the natural environment. Fire undoubtedly played an important role in
shaping the historical structure and composition of the area’s forest stands. Recurring disturbances by
fire are essential to the functioning of many forested ecosystems. The role of fire in many forested
landscapes has been undergoing change since human intervention began to play a more active role in
managing natural resources. This is true for the forested areas of the Upper South Platte watershed. There
is much evidence that the historic landscape consisted of many more openings, fewer trees, and a greater
diversity of stand structure (Kaufmann, et. al., submitted). There is also evidence that historically fires
burned more frequently in the ponderosa pine forests. These fires often killed some trees by spreading
into the crowns. Crown fires played a critical role in maintaining the open structure of the forest. The
open structure in turn helped to limit the extent of the wildfires by creating natural fuel breaks.

Research conducted near Cheesman Lake, adjacent to the Project Area, indicates that historic fire
regimes in the ponderosa pine forests were quite variable (Brown et.al., 1999). Fire sizes ranged from
individual trees to the entire landscape. Intervals between fires ranged from as frequent as every three
years on some sites to more than 100 years in other areas. Fire severity was also variable with both
surface fires and widespread stand replacing fires occurring (Brown et.al., 1999).

Fire suppression over the last 100 years has been a factor in the establishment of denser, more uniform
stands with fewer openings, a greater proportion of understory trees and an increase in the Douglas-fir
cover type. The small understory trees serve as ladder fuels permitting surface fires to climb into the tree
canopy and become crown fires. The uniformity and density of the forest across the landscape allow
crown fires to burn over extensive areas. In 1996, 12,000 acres burned in the Buffalo Creek area. This
was a hot fast moving crown fire. Because of the current forest conditions, large crown fires are likely to
occur elsewhere in the Project Area over time.

Current forest stand conditions within the montane zone of the Project Area may be favorable to more
frequent and extensive insect and disease outbreaks in the future. Trees in high-density stands are under
competitive stress. Trees that are under stress are less able to resist attack by bark beetles and are more
susceptible to defoliators and other forest pathogens.

SPECIAL PLANTS

Special plants that are considered in this EA are listed in Table 3-3. These plants include two federally
listed plants and 22 forest sensitive species. Of these 24 species only two would potentially be present in
the vegetation treatment areas or other activity areas. Those two are associated with riparian/wet habitats
and would likely be protected by proposed buffers. Ute’s ladies tresses orchid, federally listed as
threatened, has an upper elevation limit of 6,500 feet that would exclude it from occurrence in the
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vegetation treatment areas. Addersmouth is found along streams in mosses where it is kept wet by spray
from streams. The nearest known addersmouth population is near Bailey in Park County. No effects to
special plants are expected and these species are not discussed further in this EA.

EXOTIC AND INVASIVE PLANTS

Exotic and invasive plants (noxious weeds) are alien species that are deemed detrimental to economic
crops, can carry diseases or insects, poisonous to livestock, and may be detrimental to an agricultural or
environmentally sound ecosystem (US Forest Service, 1998). They are typically introduced to an area,
often times from a different continent, and would not occur there in an undisturbed natural habitat.
Noxious weeds can be very disruptive, and have potential to take over complete plant communities. The
control of these species is very difficult, due to their ability to adapt to an ecosystem relatively quickly. A
management plan for the Pike and San Isabel National Forests and the Cimarron and Comanche National
Grasslands is currently in place for the control of noxious weeds. This plan identifies the preferred way
to control these species.

Exotic and invasive plant species that occur or are likely to occur in the Project Area were identified as
target species. Table 3-4 presents the species and their preferred habitat and elevation range. Several of
the species listed above have become common invasive plants in burned areas (Buffalo Creek burn area),
out-competing native plants and reducing forage value. There have been extensive efforts to combat their
spread. The species that have been noted in burned areas include leafy spurge, kochia, salt cedar, defuse
knapweed, Canada thistle, musk thistle, yellow toad flax, and Russian thistle.

Mitigation measures designed to limit the introduction and spread of noxious weeds in the Project Area
are proposed in the Wildlife section in Chapter 4. The use of these mitigation measures combined with
the noxious weed management plan would minimize the effects of noxious weeds. Noxious weeds are not
discussed further in this EA.
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Table 3-3. Sensitive Plant Species Potentially Occurring in the Project Area

Scientific Name

Status

Present in Vegetation
Treatment Areas?

Penland eutrema

Ute ladies’ tresses orchid
Addersmouth

Altai cottongrass
Colorado false needle grass
Colorado tansy-aster
Degener’s penstemon
Globe gilia
Great-spurred violet
Greenland primrose

Hall fescue

Livid sedge

Molybdenum milk-vetch
Myrtle-leaf willow
Narrow-leaved moonwort
Northern blackberry
Pale moonwort
Reflected moonwort
Rolland’s bulrush

Sea pink

Smith’s whitlow-grass
Smooth rockcress
Weber’s monkey-flower

Wooly willow

Eutrema penladii
Spiranthes diluvialis
Malaxis brachyopoda
Eriophorum altaicum
Ptilagrostis mongholica
Machaeranthera coloradoensis
Penstemon degeneri
Ipomopsis globularis
Viola selkirkii

Primula egaliksensis
Festuca hallii

Carex livida

Astragalus molybdenus
Salix myrtillifolia
Botrychium lineare
Rubus arcticus
Botrychium pallidum
Botrychium echo
Scirpus rollandii
Armeria maritima siberica
Draba smithii

Braya glabella

Mimulus genniparus
Salix lanata

Sensitive = Region 2 Forest Sensitive Species

T = Threatened

T
T
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive

FOREST BRIy

UAS

Upper South Platte Watershed Protection and Restoration Project Environmental Assessment T




PAGE 3-10

Chapter 3. Affected Environment— Vegetation

Table 3-4. Noxious Weeds of Concern in the Project Area

Noxious Weed Elevation
Species

Place of Origin Range (ft)

Examples of Preferred Habitat
Canada Thistle

Eurasia and North 4,000-9,500 Open meadows, ponderosa pine savannas, roadsides, fields,
Africa pastures and other disturbed areas. Prefers rich, heavy and dry

soils. Does not tolerate water-logged or poorly aerated soils.
Dalmation

Toadflax

Southeastern Europe 5,000 - 6,500 Oak, aspen, sagebrush, mountain brush, and riparian
— Mediterranean communities on roadsides, rangeland, waste places, cultivated
Region. Introduced to fields, and semi-arid regions. Tolerates low temperatures and
North America as an coarse textured soils.
ornamental

Diffuse Knapweed

Eurasia NA

Readily colonizes a wide range of soils.
Downy Broam

Eurasia and 4,000 - 9,000 Roadsides, waste areas, pastures, rangelands. Also occurs in
Mediterranean

open slopes, sagebrush, pinyon/juniper, and less commonly,

aspen and conifer communities. Does not tolerate heavy soils
Field Bindweed

Europe — thought to 4,000 - 10,000 Common on roadsides, very adaptable. Prefers rich somewhat
have been introduced sandy and basic soils.
in wheat from Turkey

Houndstongue

Europe 5,000 - 9,000 Usually found in pastures, waste fields, and bare and disturbed

patches of stony or sandy ground. Prefers gravely, somewhat

limey soils.
Kochia

Leafy Spurge

Europe up to 8,500

Roadsides, waste places, fields
Europe 5,000 - 6,500

Prefers open habitats, roadsides, waste areas, pastures,
cultivated fields, irrigation ditches, disturbed sites, rangelands,
fields etc. Tolerant of wide range of conditions.

Musk Thistle

Southern Europe and Disturbed sites along roads, fields, pastures spreading into
western Asia sagebrush, pinyon juniper and mountain brush communities.

Prefers dry, gravely soils and very abundant on fertile soils.
Russian

Knapweed*

Europe 4,500 - 7,500 Roadsides, waste areas, cultivated fields, fence rows, ditch

banks. Very adaptable and difficult to control
Russian Thistle

Eurasia up to 8,500 Wide variety of habitats. Dry plains, cultivated fields, waste

places, roadsides. Adapted to disturbed land
Salt Cedar

Eurasia and Africa — NA Disturbed and undisturbed streams, waterways, bottomlands,
introduced as an banks, and drainage washes. Also moist rangelands and
ornamental shrub in patures. Seedlings require saturated soils. Tolerates highly
early 1800s

saline soils and alkali conditions.
Spotted Knapweed

Europe — Introduced Includes habitats dominated by ponderosa pine and Douglas-fir
as contaminant of as well as foothill prairie habitats. Found in light, porous fertile,
alfalfa and clover seed

well-drained and often calcareous soils in warm areas.
Hoary Cress

Europe — Introduced 3,500 - 8,500 Waste places, cultivated fields, pastures. Vigorous growth on
in alfalfa seed

irrigated alkaline soils
Yellow Toadflax

Eurasia — escaped as 6,000 - 8,500 Waste places, pastures, roadsides, cultivated fields, meadows
an ornamental

and gardens. Occurs in a wide variety of habitats but is limited
in wet or dark conditions. Occurs mostly on sandy/gravely soils,
but also common on chalky soils.

* Considered a serious noxious weed due to difficulty of control and eradication and is one of four plants that must be managed in
accordance with the Colorado Weed Management Act.
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SoOIL RESOURCES

INTRODUCTION

Soil development and stability in the Upper South Platte Watershed have changed due to human
influences. Early grazing practices caused accelerated erosion and loss of soil productivity in the past 100
years (Foster Wheeler, 1999). The development and stability of soils is variable and dependent upon
climate, parent material, time, vegetation, topography and the size and intensity of the disturbance. The
parent material of most of these watersheds is granite, which weathers to coarse gravel and fine sand in
the soil profile. The coarse textured parent material provides a moderately acidic substrate for soil
development which generally tends to be weakly developed and sandy to gravelly textured. The soils that
develop on these coarse textured parent materials are all highly susceptible to erosion when exposed to
direct impact of rain and wind.

HISTORY OF SOILS AND MANAGEMENT IN PROJECT AREA

It is likely that in the past soil erosion patterns varied temporally and spatially in the Upper South Platte
Watershed. Patterns of disturbance relative to time are difficult to reconstruct historically, but are
probably correlated to long-term climatic events such as major storms and the frequency of disturbance
of the vegetation with fire. From a spatial standpoint, Bovis (1974, 1978) examined the spatial variation
of soil movement rates along the Colorado Front Range and found that:

< maximum soil movement in the forested areas of the Front Range occurred during the summer
months due to intense summer rainstorms;

< maximum soil loss occurs in sparsely vegetated lower montane woodlands, and;

< variability in soil mobilization rates within a site are often great, suggesting that microscale
controls are important.

The key processes controlling soil disturbance processes contributing to soil erosion in the Project Area
are eolian (the effects of wind) and fluvial (the effects of water). The degree to which these processes
contribute to erosion is a function of local climate, topography, parent material and time. The influence
of humans on the landscape has been extensive in some areas. It is well known that Native American
communities practiced fire management of the landscape to enhance wildlife habitat and harvesting. It
can be estimated that most of the Native American impacts ended by 1870. In general, fire suppression
during the post-European period has reduced the frequency of soil disturbance.
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The Upper South Platte Watershed Landscape Assessment (Foster Wheeler, 1999) concluded the
watershed as a whole is highly susceptible to erosion and that human modifications to the landscape have
increased the erosion potential in some areas. Grazing practices are responsible for most of the
management-related erosion that has occurred in the South Platte Watershed (Sullivan, 2000). Road and
trail networks can also cause detrimental soil compaction, which reduces or eliminates infiltration of
surface water into the soil column. During rain or snowmelt, decreased infiltration capacity increases the
amount of sheet erosion, which can lead to rill and gully formation. The network of roads and trails can
re-focus overland flow, rills and streamlets into artificial flow networks that move water and soil
downslope. Poor maintenance of road drainage ditches can lead to hypersaturation of road-fill in areas,
potentially causing slope failure for certain finer-textured materials. Land use such as timber harvest,
grazing, suburban and rural development, mining and farming are all activities that may increase
compaction, and displace or remove nutrient rich organic and mineral layers from the soil. The
cumulative effect may leave soil layers in an unprotected state, much more susceptible to future erosion
events and soil loss.

POTENTIAL FIRE EFFECTS TO SOIL

Wildland fire can have negative impacts on soils and expose soil to the forces of erosion. Lower
intensity/severity prescribed fire will have less impact on soils than high intensity and severity wildfires.
Soil should be viewed as both a habitat and selective growth medium when analyzing the effect of fire.
Soils contain the seeds of prior successional stands. Severe fires tend to kill a very high percentage of
these dormant seeds, while lower intensity fires merely scarify seed coats of many fire-adapted species
allowing them to germinate during the next growing season. In the Upper South Platte Watershed, the
greatest fire hazard (over 80 percent of the watershed area with a high hazard) occur in the Horse Creek
watershed, and Pine Creek, Stevens Gulch, Sugar Creek, and Upper Basin subwatersheds of the
Waterton-Deckers watershed.

High severity burn areas experience higher rates of soil loss from erosion (McNabb and Swanson, 1990),
increased peak flows of runoff, greater duff reduction, loss in soil nutrients (Harvey et al 1989)., and soil
heating (Hungerford et al., 1991). Water and sediment yields may increase as more of the forest floor is
consumed (Robichaud and Waldrop 1994, Soto et al, 1994; Wells et al, 1979). If the duff and organic
layers of the soil are consumed by the fire and the mineral soil is exposed, soil infiltration and water
storage capacities of the soil are reduced (Robichaud, 1996). These impacts may last weeks or decades,
depending on the fire severity and intensity, any remedial measures, and the rate of vegetative recovery
(Baker, 1990).

Hydrophobicity is a phenomenon by which intense surface fires lead to the formation of water-repellant
layers in the soil. Hydrophobicity interferes with and reduces the soil’s infiltration characteristics.
DeBano (1975) has found that water repellent layers may be thicker and more intense in coarser soils
under coniferous forests. In a qualitative sense hydrophobic soils probably increase the net surface
erosion of soils by retarding infiltration and thereby increasing sheet wash. The condition may be
relatively short-lived following fire, which may limit the extent of erosion (Morris and Moses, 1987;
DeBano and Rice, 1973). However, hydrophobic soils played a role in the flooding of Buffalo Creek
after the 1996 wildfire (Sullivan, 2000).

The greatest erosion risk in the Project Area (over 80 percent of the watershed with high to extreme
erosion risk) occurs in the Bear Gulch and Cottonwood Gulch subwatersheds of the Waterton-Deckers
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watershed. In the Landscape Assessment (Foster Wheeler, 1999), 50 percent of the Waterton/Deckers
watershed, 56 percent of the Horse Creek watershed, and 42 percent of the Buffalo Creek watershed were
determined to have a high to extreme susceptibility to soil loss following wildfire

Geomorphic investigations in the Buffalo Creek area (Jarrett, 1999) in the burned and unburned areas
indicate at least 10 fire/flood sequences in the past 2,500 years have occurred prior to the 1996 Buffalo
Creek fire. At least one event was larger than the July 12, 1996 flood. Several of the prehistoric fires
produced much thicker alluvial deposits than did the 1996 fire. Hillslope erosion following wildfire and
high rainfall events appears to be a major source of sediment to the drainage network.

Morris and Moses (1987) documented soil movement following forest fires in five ponderosa pine
forested catchments along the Colorado Front Range. They concluded that wildfire disturbances might
account for a large portion of the long-term sediment yield from Front Range hillslopes. Other studies
suggest that high-severity wildfires can increase post-fire erosion rates by one or more orders of
magnitude. Many of these processes interact to change the hydrologic regime from little or no surface
runoff in the unburned condition to large amounts of overland flow from moderate- to high-intensity
rainfall events. The removal or reduction in vegetation and formation of less permeable soils can increase
surface runoff and overland flow. This runoff then acts as a force to cause the detachment and transport
of sediment. The sediment-laden flows may then induce sheetwash, resulting in torrents and flows. As
these mass movements of soil travel through the stream network they can bury riparian communities and
intensify bank scour and erosion, which increases the volume of sediment delivered further downstream.
Ultimately, the result may be downstream flooding and extensive damage to life and property.

The literature suggests that, in contrast to intense wildfires, low or moderate intensity burns generally do
not cause a corresponding increase in runoff and erosion (e.g., Robichaud and Waldrop, 1994). Thus a
reduction in existing fuel loadings by prescribed fire or other treatments should greatly reduce the threat
of high-intensity wildfires and the associated risks of flooding, erosion, and downstream sedimentation.

SOIL DESCRIPTIONS

The soils that could be affected by the proposed actions consist of predominantly two general soil
mapping units: the Sphinx-Legault-Rock Outcrop and the Security-Cathedral-Rock Outcrop. In some
valley bottoms, there are also soils originated from alluvium.

The Sphinx-Legault-Rock outcrop soil map unit covers most of the Project Area with the exception of the
most northeastern portion. This soil unit occurs on slopes of 15 to 80 percent. This map unit consists of
approximately 50 percent Sphinx soils, 20 percent Legault soils, 15 percent rock outcrop, and 15 percent
other soils of minor extent. The Sphinx soils are coarse textured, shallow and somewhat excessively
drained. They formed in material weathered from Pike Peak granite on mountainsides. The surface layer
is gravelly coarse sandy loam. Permeability is rapid and the available water capacity is low. Runoff is
moderate to rapid and the hazard of water erosion is moderate to severe depending on slope. The Sphinx
soil supports ponderosa pine and Douglas-fir communities. The Legault soil is a dark grayish brown, very
gravelly coarse sandy loam that has also formed from weathered Pike Peak granites. It is found on north-
facing aspects and higher elevations of the mountainsides. Permeability is moderately rapid, and the
available water capacity is very low. Runoff is rapid and the hazard of erosion is moderate to severe
depending on slope. The dominant vegetation is Douglas-fir (Moore, 1992).
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The Security-Cathedral-Rock Outcrop soil map unit occurs in the northern part of the vegetation
treatment areas. This unit occurs on slopes of 5 to 80 percent and forms in material weathered from
mixed schist, gneiss, and granite. It is approximately 40 percent Security, 30 percent Cathedral and
similar soils, 20 percent areas of rock outcrop, and 10 percent other soils. The Security soils are
moderately deep, well drained soils. The surface layer is a dark gray very gravelly coarse sandy loam.
Permeability is rapid and the hazard of water erosion is moderate to severe depending upon slope. The
Security soil primarily supports ponderosa pine. The Cathedral soil is a shallow, well-drained soil that
commonly occurs on upland ridges and mountainsides of slopes 50 to 65 percent. It is a dark brown
gravelly sand loam. The Cathedral soils have a high runoff potential and a severe erosion hazard. This
soil primarily supports Douglas-fir and Ponderosa pine (Moore, 1992).
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HYDROLOGY

INTRODUCTION

In 1996, the Buffalo Creek fire, in Buffalo and Spring Creek watersheds, burned 12,000 acres of the
forest in the watershed. The crown dominated fire burned with high intensity. Shortly after the fire,
runoff from a large thunderstorm caused flooding and transported large quantities of sediment, destroying
property, roads and bridges. Despite intensive efforts to rehabilitate the burned area, a second flood in the
watershed transported additional sediment and resulted in a human fatality. Sediment generated by this
fire-flood sequence has caused adverse impacts to the local water supply, water quality, and aquatic
habitat.

In response to this damage, a concerted effort to protect and restore the landscape to more sustainable
conditions has begun. This effort includes forest restoration activities designed to reduce the potential for
catastrophic fires and floods similar to the Buffalo Creek fire. The Buffalo Creek, Horse Creek, and
Waterton/Deckers Composite watersheds were ranked as high priority for restoration in the Landscape
Assessment of the Upper South Platte Watershed (Foster Wheeler, 1999). These watersheds have high
value because of their value as an important natural resource and water supply to the City of Denver and
surrounding communities. Sediment is the dominant concern in these drainage basins because changes in
sediment transport and distribution can significantly alter the streams in these watersheds.

METHODOLOGY

Four physical characteristics were examined in the Landscape Assessment of the Upper South Platte
Watershed (Foster Wheeler Environmental, 1999) to determine the relative susceptibility of the
watersheds to sediment related problems:

< Sediment transport and deposition characteristics of streams;
< Erodibility and availability of soils in sediment source zones;
< Areas susceptible to rainfall peakflow events; and

< Existing water quality problems related to sediment.

The four characteristics are discussed below, followed by discussions of the current condition of the
watersheds in the Project Area.
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Sediment Transport and Deposition

This discussion is divided into descriptions of channel dynamic equilibrium, Rosgen stream types, and
sediment transport limiting points.

CHANNEL DYNAMIC EQUILIBRIUM

A channel that is in dynamic equilibrium responds to changes in stream flow and sediment input without
losing its physical integrity. Dynamic equilibrium does not imply a static channel condition. A stream in
dynamic equilibrium will exhibit physical change, however, the basic structure of the channel (i.e. pool
frequency, depth, and pool:riffle ratio) will remain relatively consistent, even in response to average
storm events and naturally fluctuating flow conditions.

Disequilibrium is a state in which the bed armor has been destroyed by a high flow event and bedload
movement is significant enough to alter the channel structure (pools, riffles, etc.). Compared to a stream
in dynamic equilibrium, a stream out of equilibrium will often have fewer pools, longer riffles, and pools
filled with migrating sediments. A large percentage of the normal streambed will be loose and frequently
transported.

Peak flows are the primary channel-forming device and can cause significant changes in stream channel
morphology. The integrity of a stream channel can be illustrated by the channel’s response to changes in
flow or sediment load. If peak flows and sediment load are sufficiently high, a stream’s response to such
changes may be altered.

ROSGEN STREAM TYPING

Streams in the Project Area were classified according to the Level 1 Rosgen classification method
(Rosgen, 1994). In general, stream channel positions in the drainage network and sediment transport
characteristics of stream reach-level morphologies define source, transport, and response reaches
(Montgomery and Buffington, 1993).

Source reaches are transport-limited sediment-storage sites subject to intermittent debris flow. Source
reaches are generally located in steep areas with an adequate source of sediment for erosion. Despite the
steep gradient and high streamflow velocity, the amount of available sediment usually exceeds the
transport capacity of the source reaches. These reaches are generally small tributaries or headwaters with
low streamflow. Sediment in source reaches is moved intermittently during peakflow or disturbance
events. Due to the steep gradient and high velocities in these source reaches peakflow events can produce
large amounts of sediment erosion.

Response reaches are low-gradient transport-limited channels in which significant morphologic
adjustment occurs in response to increased sediment supply (Montgomery and Buffington, 1993). Low
gradient stream reaches lack the capacity to transport all the sediment that is delivered from the
surrounding watershed. Sediment delivered to these reaches is deposited in the reach rather than
transported further downstream. Although response reaches tend to have the greatest streamflow in a
watershed, they have the lowest velocity. Transport of sediments deposited in response reaches usually
occurs during peak flows events (runoff from snowmelt or seasonal thunderstorms).

Sediment deposition in response reaches is a natural process. The sediment may form bars or be stored in
stream banks, allowing the reach to retain its function. However, when sediment yield increases or
catastrophic events occur in the watershed upstream, sediment delivered to the response reach can choke
the stream. Consequently, the stream may not function properly until another peak flow event scours the
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channel and transports the sediment downstream, restoring the reach to a functional state of dynamic
equilibrium.

SEDIMENT TRANSPORT LIMITING POINTS

The spatial distribution of source, transport, and response reaches governs the distribution of potential
impacts and recovery times for the watersheds. Junctions between source and transport reaches and
transport and response reaches define locations in the channel network where impacts from increased
sediment supply may be pronounced and persistent. These junctions are termed sediment transport
limiting points.

Transport limiting points are ranked according to the likelihood of deposition. Transition points between
source and transport or transport and response reaches are highly susceptible to excess sediment inputs.
Transition points from the highest gradient reaches to low gradient reaches are most susceptible.
Following heavy precipitation events, transport reaches may rapidly deliver high sediment loads to
response reaches that lack the capacity to handle the abrupt sediment input. This is evident from the
sediment deposition at the confluence of Buffalo and Spring Creeks that resulted from the flooding after
the Buffalo Creek fire.

Sediment Source Zones

Areas of highly erodible soils and sediment source zones were established for each stream in the Project
Area (Foster Wheeler Environmental, 1999). Sediment source zones include areas adjacent to streams
where eroding soils carried by runoff are likely to reach the channel. Steeper areas have proportionately
larger sediment source zones because the steep gradients make it even more likely that eroding soils will
reach the channel. Highly erodible soils considered in this section include those soils classified with
severe or extreme erosion risk. Highly erodible soils located in the sediment source zone have a higher
potential to contribute sediment to the stream compared to highly erodible soils outside of the sediment
source areas. Therefore, the critical locations are areas with highly erodible soils that are located in the
sediment source zones.

Other source zones for sediment exist in the Project Area. Connected disturbed areas such as road and
trail stream crossings can contribute sediment to streams. Dispersed camping areas and disturbed riparian
areas also can contribute sediment to streams above background conditions.

Peakflow Events

Peakflows are the dominate channel forming event. There are two different types of peak flows that
occur in the Project Area; rainfall generated peakflows and those derived from snowmelt. The flow
regime of the Upper South Platte watershed has been extensively studied to understand mountain stream
hydrology. These studies indicate that peakflows above an elevation of 7,500 feet are dominated by
snowmelt and that channel formation above this elevation is primarily determined by long-term snowmelt
patterns. Below 7,500 feet in elevation peakflows are dominated by rainfall.

Discharge records for Buffalo Creek, which has only 20 percent of its watershed below 7500 feet,
illustrate the dramatic differences between runoff from snowmelt and runoff from summer storms (Figure
3-1). Paleoflood evidence in Colorado indicates that streamflows generally do not exceed bankfull
discharge above 7,500 feet in elevation. Jarrett (1990) concluded that flood frequency (out of channel
flow) in the Rocky Mountains is influenced by the elevation of the drainage area and proposed a 7,500-
foot elevation flash flood limit. Jarrett’s work was reinforced by Grimm et al. (1995) in a study of Bear
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Creek. Grimm’s work identified a trend of increasing sediment grain size in channels below the 7,500-
foot elevation flash flood limit. This trend suggests that the energy for sediment transport is much greater
below 7,500 feet in elevation. Therefore, for similar stream types, the flash flood elevation limit is a
significant factor in sediment distribution.
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Figure 3-1. Peakflow Comparison (Buffalo Creek at Mouth at Buffalo Creek)

The importance of elevation is that peak flows resulting from rainfall events have greater potential than
peak flows resulting from snowmelt to transport sediment into streams by processes such as overland
sheetflow. Peak flows from snowmelt are less likely to cause flood events (out of bank) with high
potential for erosion and transport. However, although peakflows at higher elevations are primarily
caused by snowmelt, the largest peakflows at higher elevations may include runoff from rainfall events.
Based on this trend, watershed areas below an elevation of 7,500 feet are considered as the critical
sediment source zones because of the greater potential for rainfall events to produce higher peakflows.

Water Quality

The State of Colorado’s Department of Health has designated beneficial uses for streams in the Project
Area. All streams in the Project Area have Cold water Class 1 and Domestic Water Supply beneficial
uses. The federal Clean Water Act requires states to compile a list (303(d) list) of streams that are
impaired (do not fully or partially support their beneficial uses). The State of Colorado’s Department of
Health has identified stream reaches that have impaired water quality. Some of these reaches have water
quality problems severe enough to only partially support their beneficial uses. There are no streams in the
Project Area on the 303(d) list. If there is a concern for a stream and the documentation is not adequate
for listing on the 303(d) list then it may be placed on the Monitoring and Evaluation list. Ten stream
segments in the Project Area are on the Monitoring and Evaluation list.

All of the identified water quality problems in the Project Area are sediment or temperature related. No
sources of elevated nutrients or heavy metals have been identified.
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WATERSHEDS IN THE PROJECT AREA

Buffalo Creek, Horse Creek, and Waterton/Deckers Composite watersheds are the three 6™ level
watersheds that comprise the Project Area. The 6" level designation is based upon United States
Geological Survey (USGS) hydrologic unit codes (HUCs). General characteristics are discussed below
for these watersheds. Additionally, twelve subwatersheds were delineated for the Waterton/Deckers
Composite watershed (Map 3-1). The current conditions of those subwatersheds were evaluated and
documented in the hydrology report.

BUFFALO CREEK WATERSHED

Physical Characteristics
Buffalo Creek watershed is a 6™ level watershed located on the western boundary of the Project Area.
Buffalo Creek is the major stream in the 48 mi® drainage basin and discharges to the North Fork of the
South Platte River (located outside the Project Area).

The highest elevation in the Project Area, approximately 11,800 feet, is located at the western end of this
watershed. Total relief exceeds 5,000 feet. Approximately two thirds of the forest located at lower
elevations in the northeastern part of the watershed was burned during the Buffalo Creek fire. Twenty
percent of the watershed, approximately 9.5 mi, is located below an elevation of 7,500 feet.

Surface water features in the watershed include approximately 45 miles of streams and one lake.
Wellington Lake, 0.2 mi® in area, is located in the western half of the watershed at an elevation of
approximately 8,100 feet. Buffalo Creek is a 3 order stream for which the watershed is named.
Including Buffalo Creek, 30.3 miles (68 percent) of the stream reaches in this watershed are classified as
transport reaches. Source and response reaches include 7.8 and 6.7 miles of streams, respectively.

Almost 50 miles of roads traverse the watershed creating a road density of 1.0 mi/ mi’. Roads on highly
erodible soils can significantly increase sediment loading to streams where they are poorly located or
designed. Road density by itself is not a problem, but sections of roads that are close to streams and on
highly erodible soils can be sources of sediment delivery to streams. Many of the roads are located
parallel to streams, especially Buffalo Creek. Roads in sediment sources zones and on highly erodible
soils are 40.0 and 8.3 miles in length, respectively.

Sediment Characteristics
Sediment source zones include more than 6 mi* (13%) of area primarily located adjacent to the streams in
this watershed. Highly erodible soils (classified by severe or extreme erosion risk) comprise 24.6 mi’
(51%) of the watershed. More than 2 mi” of the highly erodible soils are located within sediment source
zones. Fifteen sediment transport limiting points are located along streams within this watershed.

Peak Flow

Peak flows in Buffalo Creek have been altered significantly due to the Buffalo Creek Fire in 1996. The
fire created some areas of hydrophobicity that contributed to the tremendous peak flows following the
fire. The hy