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Lower Boulder Creek and Coal Creek
Open Space Master Plan

Executive Summary

INTRODUCTION

Sweeping views of the front range mountains from the lower Boulder Creek and Coal Creek open
space are unsurpassed. Lands still cultivated and grazed are a welcome contradiction to the visible
passing of the rich agricultural legacy and unique beauty of the region. Central to these lands is
Boulder Creek, a precious water resource in the semi-arid west and the hub of human settlement in
Boulder Valley. With a wealth of both water and mineral resources, this open space landscape is an
intricately woven fabric of human history and natural resources (see Figures 1 & 2, Figures section).

In 1997, the Boulder County Parks and Open Space Department contracted with the Anderson &
Company, Ecoplanning, consulting team to undertake an interdisciplinary, multi-objective approach
to environmental planning of these lands. The planning process consisted of a thorough inventory of
natural and cultural resources by consulting team specialists (see Figure 3- Resource Inventory),
assessment of site features, identification of planning opportunities, and development of management
recommendations (see Figure 4 - Site Opportunities), development of three Master Plan alternatives,
and finally refinement of a comprehensive Master Plan (Figure 5).

The planning project area extends along Boulder Creek from the Alexander Dawson School parcel
west of US 287, approximately 3.5 miles east to the Boulder-Weld County line. The site also
incorporates approximately a 0.7 mile segment of Coal Creek through the permitted Kenosha mine
parcel, owned by Boulder County. In total, the project area encompasses approximately 1,110 acres
of agricultural land, much of it previously gravel mined and reclaimed.
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PROJECT OBJECTIVES
The foundation of this planning effort was the identification of specific project objectives which
guided development of the Master Plan throughout. They are:
+ Re-establish successional river processes and restore self-sustaining riparian ecosystems
» Restore historic floodplain and associated features
» Preserve, restore, and create diverse, functional wetland communities
« Preserve, restore, and create a diversity of native plant communities and wildlife habitats
throughout the stream corridor
» Enhance pond and stream water quality through natural processes
» Enhance aquatic habitat in surface waters
* Restore upland habitat
» Preserve and enhance viewsheds and open space in perpetuity
* Provide for a diversity of post-gravel mining land uses that complement the rural character
of the region and promote a healthy stream corridor ecosystem
 Provide for recreational opportunities while preserving the integrity of the ecosystem
» Preserve and enhance cultural and agricultural resources
» Demonstrate the legacy of and promote a sustainable future for the Boulder and Coal

Creek systems

To sustain the function and value of native ecosystems in a landscape so affected by human activity
both in and beyond the project boundaries requires that a delicate balance be maintained: a balance
which is just beginning to be understood. Therefore, the visible effects of past human activity on this
property are, in fact, extensive.

Restoration is emphasized as a primary objective of this Master Plan, however restoration does not
infer that the landscape be restored to a pristine state, nor that human activity be precluded. It is
generally agreed that preserving and enhancing biodiversity, and restoration of functional natural
systems is of primary importance for a sustainable future. It is the conscious, careful synthesis of
people and environment which creates sustainable community. This Master Plan addresses ecosystem
function in the regional context. It also emphasizes restoring healthy, natural systems, and preserving
and enhancing biodiversity while accommodating compatible land uses such as agriculture, mineral
extraction, interpretation, and recreation within the project area. The principle goal of this planning
effort is to preserve, restore, and enhance both ecosystem functions and cultural values.
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BASELINE INVENTORY & MASTER PLAN DEVELOPMENT

Context

The study area is located approximately 2 miles east of the White Rocks Natural Landmark and state
designated Natural Area most noted for its raptor habitat. It is also approximately 1/3 mile east of a
state registered Heron Rookery Natural Area. The portion of the study area west of US 287 at Boulder
Creek constitutes the eastern portion of a Boulder County Comprehensive Plan (BCCP) designated
Critical Wildlife Habitat, described as a Cottonwood Grove and Heron Rookery (+ wetlands). All of
these significant areas are linked by Boulder Creek and its associated habitat features. As the project
area is situated immediately downstream of these resources, ecological restoration onsite has the
potential to greatly benefit and expand this stream valley's capability as a significant habitat corridor.

Cultural and Natural Resources

The attached figures depict the primary site features. Although the cultural resources identified lack
national significance, they do reflect the history of the study area, and so are important amenities for
interpretation of the site. The farm structures and ditches, in particular, are valuable expressions of
the Boulder Creek valley's agricultural heritage. These features are designated for preservation,
relocation, and/or access in the Master Plan, as appropriate.

Most of the natural resources in the project area would benefit greatly from restoration efforts. Some
high quality plant communities and wildlife habitats do exist, however. At the west end of the project
site is a mature riparian woodland which provides high quality bird habitat. Rock squirrels and
marmots inhabit a riprapped area at 109th St., the site of an old stage road bridge. Marshlands with
high quality bird habitat and a beaver lodge occur north of Boulder Creek, east of 109th St. Two
other large seep-fed wetlands occur along the Boulder-Weld Canal, south of Boulder Creek. A highly
diverse wetland marks the surface water collection point for the mined valley extending upslope.
Several remnant oxbow sloughs occur upstream of Kenosha Road.

A large prairie dog colony, valuable feeding grounds for raptors in the area, is situated east of the
bend in Kenosha Road. A smaller prairie dog colony also occurs in the Kenosha parcel. And
downstream of the existing pedestrian bridge, high quality nesting bird habitat occurs in shrub
communities situated on point bars within Boulder Creek. In the abandoned Coal Creek channel,
diverse riparian woodlands and unique high quality nesting bird habitat exists. All of these important
natural features are earmarked for preservation and, in some cases, enhancement in the Master Plan.
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General land management recommendations are provided in the Master Plan. Of primary importance
are implementation of weed management and prescriptive grazing practices, and fencing riparian
corridors and primary wetlands to halt degradation.

Trails, Recreation, and Interpretation

Recreational features such as a regional trail, internal trails, fishing opportunities, and interpretive
facilities are also recommended. These are located to minimize adverse environmental impacts and
maximize the diversity, education, and enjoyment of the park user.

While preservation, ecological enhancement, and restoration are emphasized for much of the project
area, the Master Plan recognizes that providing appropriate public access and recreation opportunities
in open lands is essential to instilling a conservation ethic. It is recommended that a trailhead, and
passive recreational/interpretive area be developed at the Kenosha parcel, herein referred to as
Kenosha Ponds Park, situated near the Erie town limits. Numerous features of interest exist and are
proposed for this site. Also, the Lower Boulder Creek and Coal Creek Master Plan is aimed at
demonstrating ecosystem restoration and beneficial land management practices. Kenosha Ponds Park,
therefore, has the potential to be an invaluable educational center at the eastern gateway to Boulder
County: one which demonstrates the County's philosophy and commitment to its environmental and
cultural heritage.

STREAM RESTORATION

Of all the site features, the most prominant are lower Boulder Creek and Coal Creek. These streams
are essentially the lifeblood of most other landscape features. However, both streams are severely
degraded, and ecosystem functions greatly impacted within the project area. Restoring health,
function, and beauty to these streams is the cornerstone of this Master Plan.

Channel Morphology

The Boulder and Coal Creek channels in the study area are in states of disequilibrium within their
watersheds. In other words, the channels are currently unstable. Managing unstable channels is one
of the foremost challenges facing communities on manipulated and urbanized stream systems today.
Channel instability comes with great cost to both the ecosystem and the community. Native riparian
vegetation and habitat are lost, and water quality and aquatic habitat are degraded. As a result of loss
of habitat, biodiversity in the stream corridor is significantly reduced. Financial costs include the
continual need for channel improvements, and maintenance of structures such as diversions, and
bridge abutments. Common treatments for unstable channels include riprapped banks, grade control
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structures, channelization, and even concrete lined channels. The vitality of streams is severely
impacted by both channel instability and typical management techniques.

Channel Stability

In order to understand the ramifications of stream instability in the study area, it is necessary to have a
basic understanding of the nature and function of a stable stream system. In its natural, stable state, a
stream channel is in equilibrium with its environment. It is adapted to all of the influences which
affect its morphology, or shape. These influences include flow regimes, flood events, vegetation,
soils, and landform. A stable channel exhibits a consistent dimension, meander pattern, and profile,
so that over time channel features are maintained, without aggrading or degrading. Channel features
include the active channel, the active floodplain, and the floodplain terrace. The active, or bank-full
channel contains the annual high flow and is an aquatic dominated environment. The active
floodplain or floodprone area (to be distinguished from the regulatory 100-year floodplain) is
contiguous to the bank-full channel, and is typically dominated by herbaceous and woody riparian
vegetation. The terrace which occurs above the active floodplain is an abandoned floodplain, isolated
from all but the most extreme floods. This zone is also typically occupied by riparian vegetation. In a
state of dynamic equilibrium, all of these channel forms work cohesively to maintain the most
efficient conveyance of sediment and variable flows.

Studies indicate that a natural, stable stream does not measurably migrate or shift course in its
floodplain unless any of the environmental factors influencing its form are altered. Within the active
channel, erosion, deposition and scour occur. Point bars erode and are replaced annually, yet
meanders migrate very slowly. The dramatic shifts we commonly see in streams today are due to
channel alterations often caused human activities such as channelization, channel realignment, and
flood control efforts. It is interesting to note that, contrary to popular belief, studies have shown that
a sinuous stream with the appropriate width/depth ratios conveys sediment and flood flows more
efficiently than a broad, straight reach (Rosgen, 1996).

Channel stability is also affected by alterations in flow regimes caused by urban and agricultural
runoff, irrigation diversions, and use of the channel to convey irrigation and wastewater flows.
Overgrazing and loss of riparian vegetation also greatly affect channel stability. Field data collected
on some sites has shown that when vegetation composition has changed due to over grazing, lateral
migration of the stream can be affected by as much as a 3.5 order of magnitude (Rosgen, 1998).
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Human activities which affect streams often accelerate natural processes, causing the stream to adapt
by altering its form. It is important to realize, however, that without human intervention, stream
adaptation may take ages to reach a point of equilibrium and recover historic ecological functions. In
cases like lower Boulder Creek or Coal Creek, where the channel is confined and cannot alter its
lateral configuration, the stream may never reach a stable state.

Riparian and wetland communities are also vital to maintaining stream stability. Conversely, the
ecological function of riparian areas is dependent on a functional, active floodplain. In fact, native
woody riparian vegetation requires flood events to regenerate. When the active channel and
floodplain are maintained, flood flows are allowed to dissipate on the floodplain and the riparian
system is not adversely impacted. Where the floodplain is limited by channelization or confinement,
flood flow energies cause bank and bed erosion. The stream begins to downcut, or incise. Once the
stream has downcut to the point where frequent flood flows no longer reach the floodplain, no active
floodplain exists. Remnant riparian vegetation is eventually lost due to the drop in ground water
levels, and regeneration does not occur. Variations in streambed structure vital for aquatic life are
also lost. As demonstrated in the project area natural resource inventory, with entrenchment, a cycle
of degradation is established which affects every aspect of the stream ecosystem, not only in the
immediate stream reach, but extending upstream. When a stream downcuts, every tributary within the
watershed will downcut until a sustainable equilibrium is reached.

Lower Boulder Creek and Coal Creek Channel Conditions

Examination of historic and recent aerial photographs illustrates that the Boulder Creek and Coal
Creek channels have been dramatically altered within the study area. The historic channel belt width,
or active flood prone area, utilized approximately 1000'-1200' of the valley floor. Today, long reaches
of Boulder Creek have been channelized, stream diversions have reduced the intensity of flood flow
events and the energy they provide to maintain the channel and floodplain. Dikes have been erected
over decades to contain flood flows. The stream has been straightened to reduce land area dominated
by the creek, thus reducing the channel sinuosity or meander factor (see Site Opportunities - Reaches
1,2,3, and 5). As a result of this type of manipulation, the stream is no longer able to dissipate the
high flow energy across its floodplain or into meanders, and this energy is spent eroding the stream
bed. Significant down cutting, or entrenchment, is apparent on Boulder Creek throughout the project
area. Down cutting has increased the bed load of material in this stream and caused deposition in
flatter areas of the channel, creating braided channel sections (see Site Opportunities - Reach 4). In
essence, Boulder Creek no longer has an active floodplain.
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Coal Creek, once an upland, intermittent gulch with a clay and silt substrate, now carries perennial
flows. As a result of the increased annual and periodic high flow events Coal Creek exhibits extreme
entrenchment, exceeding 25 foot depths in some sections. Erosion in Coal Creek also significantly
increases suspended sediments entering Boulder Creek at the confluence immediately downstream.

Overall, down cutting and the loss of active floodplains on both streams has caused the loss of aquatic
habitat, and riparian and wetland vegetation. It threatens those remnant communities remaining, and
has virtually eliminated regeneration of these plant communities and their associated habitats.

General Planning and Management Recommendations

One of the primary objectives identified for this project is the re-establishment of successional river
processes and self-sustaining riparian ecosystems. In order to achieve this objective, it is essential
that natural, stable channels be restored. The term 'stable' refers to a channel that is in a state of
dynamic equilibrium. A stable stream's configuration is adapted to current influences, and because all
channel components are functional, it has the ability to adapt to changes in the flow regime.

Typically, stream improvement involves a 'patch-in-place’ method of placing structures in the channel
or on banks to mitigate the most immediate problems. Often, the ability to address stream function is
limited by the length of stream involved. These improvements are also typically designed to address
one concern only, such as severe bank erosion or fish habitat improvement. In an unstable channel,
however, these are generally short-lived improvements. They are aimed at armoring a stream feature
rather than allowing the flexibility necessary for the stream to reconfigure its form and re-establish a
state of equilibrium.

Boulder County has acquired an extensive reach of Boulder Creek, thereby affording a rare
opportunity to restore a functional stream system in these open space lands. The most appropriate,
multi-objective, and long-term approach is to realign the channel in a more natural and stable form
based on current hydrologic and geomorphic data. In other words, nature is mimicked to the best of
our ability in order to re-establish a functioning system. This geomorphic approach addresses the
function and values of the river system as a whole, considering both physical and ecological
processes. Construction involves re-establishment of the appropriately configured active channel,
attendant floodplain, meander pattern, and stream gradient. The channel is typically reconfigured at
the current invert elevation. Riparian areas are revegetated to enhance bank stability and ecological
function. Stream banks and instream habitat structures are stabilized using such materials as boulders,
tree root wads, and tree and shrub cuttings. Wherever possible the stream is not armored extensively,
thereby allowing the channel to adapt morphologically to future changes in physical influences.
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However, due to the need to maintain structures such as bridge crossings and irrigation diversions,
and to avoid adversely affect neighboring properties, some segments are armored with natural
materials to restrict lateral movement.

A geomorphic approach to stream restoration is emphasized as the key component of overall
ecological restoration in the lower Boulder Creek corridor (see subsection 3.3.6 for Coal Creek
recommendations). Just as channel degradation initiates a cycle of degradation that impacts the entire
riverine ecosystem, so restoration of a functional channel will provide for the rehabilitation and
regenerative capability of a healthy, diverse ecosystem.

Water Quality

Concerns regarding water quality in lower Boulder Creek have been voiced by the community for
some time. Data characterizing water quality in Boulder Creek in 1986 indicated that water quality
changed significantly below the City of Boulder's 75th Street wastewater treatment plant. Recent data
indicates continued ammonia loading of Boulder Creek. During low flow periods Boulder Creek
flows are comprised primarily of wastewater return flows, impeding the development and
maintenance of aquatic communities.

Coal Creek flows are also dominated by greywater return flows from upstream wastwater facilities at
Erie, Superior, Lafayette, and Louisville Water quality requirements incorporated into recently
drafted discharge permits for dischargers on Coal Creek will require upgrades and establishment of
new treatment facilities that will improve water quality, however opportunities to improve Coal Creek
water quality remains an important consideration of this planning effort.

Boulder County Parks and Open Space, as the primary manager of lower Boulder Creek area, faces
involvement in a number of federally madated programs if water quality issues in these two creeks are
not addressed. The lower Boulder Creek and Coal Creek riverine systems are not confined by
political and property boundaries, however. Both streams inextricably link this open space parcel to
lands throughout the basin. Likewise, in order to restore the health and function of these streams, it is
essential that a basin-wide cooperative effort be established.

General Planning and Management Recommendations

Water quality functions of a stable channel include decreased width/depth ratios, solar heating
abatement, increased oxygenation, dissipation of high flow energies, reduction of erosion, filtering of
sediment, improved sediment transport, and flood-water retention. Re-establishing natural, stable
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channels on Boulder Creek and Coal Creek as proposed is an important component of water quality
enhancement long-term.

Historically Boulder Creek occupied a broad floodplain and supported numerous wetlands. Aerial
photographs from 1937 in the vicinity of the study area show prairie marshes, wet meadow wetlands
and extensive riparian woodlands. Wetlands are among the most biologically diverse and productive
ecosystems on earth (Mitsch and Gosselink 1993). In the semi-arid west, wetlands comprise a small
portion of the landscape while supporting a disproportionately large number of species. They also
provide a variety of other benefits including flood conveyance, shoreline stability, food chain support,
fish and wildlife habitat, recreational values, and water quality improvement (Adamus 1983). Marsh
wetlands are particularly beneficial for filtering and cleansing water prior to discharge into streams
and percolation into groundwater. Despite their values, regionally wetland losses due to activities
such as filling, draining, stream dewatering, and channelization, have been extensive.

The Lower Boulder Creek and Coal Creek Master Plan preserves existing wetlands and proposes
utilizing some wetlands for water quality enhancement via diversion of partial stream flows, gradient
allowing. In addition, some wetland creation is proposed. Reclamation of the Kenosha gravel mine
provides a significant opportunity to create a constructed wetland water quality treatment and energy
dissipation basin. It is proposed that Coal Creek perennial flows in excess of historic intermittent
flows, be diverted from the current severely degraded channel, and filtered through this wetland basin
prior to its outfall near the project limits.

It is emphasized that stream restoration and wetlands enhancement are proposed on this site in order
to benefit many ecological functions and values. One of those values is enhancement of water
guality. However, it is not suggested that these features alone will solve the current water quality
issues on Boulder Creek or Coal Creek.

IMPLEMENTATION

Partnering and Funding

Stream restoration, water quality improvements, and wetlands are currently national environmental
priorities, and multiple funding sources and partnering opportunities exist at the federal, state and
local levels. Therefore, although stream restoration is costly, it is emphasized that cost-sharing
opportunities with multiple agencies renders the plan achievable (see Appendix B).
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It is recommended that the Boulder County Parks and Open Space Department begin partnering
discussions with funding sources and involved stakeholders during the final analysis and design
development phase of the project. Key stakeholders include, but are not limited to the City of
Boulder Wastewater Utilities Department, and the towns of Erie, Superior, Lafayette, and Louisville.

CONCLUSION

Boulder County has made a substantial commitment to the preservation of its natural resources by
acquiring and planning the lower Boulder Creek/Coal Creek corridor open space lands. In so doing, it
has also created unprecedented opportunities for progressing toward a sustainable community. A
workable environmental ethic requires a perception of community and environment as one integral
system. In order for this system to be sustained, it is essential that the inherent integrity of natural
systems be recognized, and their ability to function restored. By definition, restoration means simply
giving back what was once taken away.

Water, more than any other resource, reminds us of the interconnectedness of communities and all
life. By maintaining its commitment to this precious natural resource and summoning the cooperation
of involved and interested parties, Boulder County can restore the life, health, function, and beauty of
lower Boulder Creek and Coal Creek on these open space lands, and set a precedent regionally.
Incrementally, our waterways systems can be restored. And, restored, they will continue to sustain us
for generations to come.
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Section 1
Background

11 PROJECT PURPOSE

Boulder County has long been committed to responsible stewardship of open space lands within its
jurisdiction. The Boulder County Comprehensive Plan (BCCP) states that the County's environmental
heritage, which includes natural areas and cultural resources, are "irreplaceable resources that warrant
preservation from destruction or harmful alteration” (p. 1-23). The Boulder County Parks and Open
Space Department oversees the acquisition, preservation, conservation, and management of these
resources.

In an effort to understand community values of County open space, and manage these lands
accordingly, a public opinion survey was conducted in May of 1997 (Public Information Corporation,
1997). A representative sample of voting age citizens of Boulder County were polled with regard to
issues facing the County open space program and other topics. When asked to what degree they
approved or disapproved of the Boulder County open space program, 77% showed some degree of
approval. Of those, 50% registered strong approval. When asked how important each of 11 activities
and values attendant to Boulder County open space areas were to them personally, protecting habitat
for wildlife emerged as the most important open space value or activity in the collective judgement of
respondents. Of the 96% that felt protecting wildlife habitat was "important”, 75% said it is "very
important." Other "important" values, in order of preference included hiking, preserving agricultural
lands, nature study, assisting with growth management, and providing buffers between communities,
followed by other recreational activities. This citizen survey provided valuable information for the



planning and management of County open space lands, and supported the County's emphasis on
protection of its environmental heritage.

The Boulder County Parks and Open Space Department (BCPOS) recently acquired a number of
individual parcels in order to assemble a substantial amount of contiguous land in the lower Boulder
Creek corridor. Collectively, these are referred to as the lower Boulder Creek and Coal Creek open
space property. Initial assessments of these lands indicated that ecosystem health and function,
particularly in the riverine systems, were less than desirable. Recognizing that the citizens of Boulder
County not only supported the acquisition of open space for preservation of rural lands, but attributed
such high values to protection of natural resources, and desired some recreational access to open
space, the Boulder County Commissioners and the BCPOS initiated a comprehensive study and
master planning effort. In June of 1997, the BCPOS contracted with the Anderson & Company,
Ecoplanning, consulting team to undertake this interdisciplinary, multi-objective approach to
environmental planning of the Lower Boulder Creek and Coal Creek open space lands.

1.2 PLANNING PROCESS

The environmental planning process implemented consisted of:

A baseline inventory and assessment of natural and cultural resources by consulting team
specialists

 Development of general land management recommendations

« Identification of planning opportunities

» Development of three preliminary Master Plan alternatives

» Refinement of a final, comprehensive Master Plan

» Documentation of findings and recommendations in this advisory report

In the course of the project, three alternative master plans were developed based on the inventory and
evaluations completed. These alternatives ranged from minimum to maximum modification of the
open space lands. The modifications proposed include varying degrees of stream and riparian
restoration, wetland creation and enhancement, upland prairie restoration, and recreation. The Master
Plan alternatives, including an evaluation of planning criteria met and preliminary estimates of costs
of construction, were presented to BCPOS staff. Staff's review comments were relied upon to provide
direction for development of the final Master Plan described in this report. This phase of the process
concluded with presention of the final Master Plan in a public forum held before the Board of County
Commissioners and the Parks and Open Space Advisory Board in May of 1998.



1.3 PROJECT AREA

The planning project area extends along Boulder Creek from the Alexander Dawson School parcel
west of US 287, approximately 3.5 miles east to the Boulder-Weld County line (see Figure 1 -
Vicinity Map, Figures section). The site also incorporates approximately a 0.7 mile segment of Coal
Creek through the Kenosha mine parcel, owned by Boulder County. This mine is permitted through
the Division of Minerals & Geology (DMG) and Boulder County for gravel mining, though mining
has not yet begun. In total, the project area encompasses approximately 1,110 acres of land.
Elevations range from 5060 feet to 4970 feet above sea level.

Agricultural operations, including grazing and cultivation, continue throughout the open space
property today. As is common on these rural lands, the natural resources have been utilized
extensively. Natural gas and oil pipelines and tank facilities are scattered throughout, and gravel
mining has occurred in much of the area. With a wealth of both water and mineral resources, this open
space landscape is an intricately woven fabric of human history and natural resources (see Figure 2-
Aerial View).

1.4 PROJECT OBJECTIVES

The foundation of this planning effort was establishing concensus on specific project objectives
which guided development of the Master Plan throughout. The project objectives are:
» Re-establish successional river processes and restore self-sustaining riparian ecosystems
* Restore historic floodplain and associated features
» Preserve, restore, and create diverse, functional wetland communities
* Preserve, restore, and create a diversity of native plant communities and wildlife habitats
throughout the stream corridor
» Enhance pond and stream water quality through natural processes
» Enhance aquatic habitat in surface waters
» Restore upland habitat
* Preserve and enhance viewsheds and open space in perpetuity
* Provide for a diversity of post-gravel mining land uses that complement the rural character
of the region and promote a healthy stream corridor ecosystem
» Provide for recreational opportunities while preserving the integrity of the ecosystem
* Preserve and enhance cultural and agricultural resources
» Demonstrate the legacy of and promote a sustainable future for the Boulder and Coal

Creek systems



This planning effort is primarily aimed at preserving, enhancing, and restoring both ecosystem
functions and cultural values on this open space property. Ecosystem restoration is emphasized,
however restoration does not infer that the landscape be restored to a pristine state, nor that human
activity be precluded. It is generally agreed that restoration of functional natural systems, and
preservation and enhancement of biodiversity are of primary importance for sustainability. The
BCCP recognizes the importance of perpetuating and encouraging a diversity of species in the
County. As stated, "...loss of environmental diversity weakens the system as a whole, since diversity
is an indication of the health of our environment." Stated environmental management goals include
recognizing "...the importance of an ecosystem approach in protecting all species and habitat types
currently found in Boulder County in order to balance natural systems and human use."

In keeping with this philosophy, this plan emphasizes an ecosystem approach to restoring the health
and function of natural systems while accommodating compatible land uses such as agriculture,
mineral extraction, interpretation, and recreation. It also emphasizes sound land management
practices vital to maintaining this compatibility.



Section 2
Baseline Inventory And Analysis

2.1 SETTING

Sweeping views of the front range mountains from the lower Boulder Creek corridor open space area
are unsurpassed. Lands still cultivated and grazed are a welcome contradiction to the visible passing
of the rich agricultural legacy and unique beauty of the region. Central to these lands is Boulder
Creek, a precious water resource in the semi-arid west and the hub of human settlement in Boulder
Valley.

From the time settlement first occurred in the Boulder Creek basin, in the mid-1800's, the river valley
was a changed landscape. As is typical in front range river valleys, settlement brought about the
conversion of these lands to agricultural uses, primarily due to the availability of irrigation water.
Riverbank dikes were frequently constructed for flood protection in agricultural or mined lands.
Native grasslands were converted to pasture and croplands. Established wetlands were often drained
for cultivation and grazing while new wetland communities developed in irrigated lands. As
urbanization in the vicinity followed, the quantity and quality of water in the streams, and flow
regimes continued to be altered. Gravel mines also became common features as the demand for
gravel, used in construction and infrastructure maintenance, increased.

While some of these changes have certainly compromised ecosystem function, others have likely
benefitted it. As testament to the potential compatibility of human activity and functional natural
systems, it is widely recognized that alterations in stream flow regimes due to the introduction of
agriculture have developed more abundant native riparian woodlands than occurred in the pre-
settlement landscape. These ecosystems provide extremely valuable habitat and habitat value is



greatly dependent on the contiguity of vegetative cover to accommodate wildlife movement. Among
other functions, riparian vegetation shades the stream, and stabilizes stream banks. These functions,
in turn, benefit water quality and stream stability, both of which are commonly degraded by
agricultural and urban return flows. This is just one example which clearly demonstrates the
interconnectedness of natural systems and human use.

Again, it is emphasized that the project setting is an altered landscape. This Master Plan emphasizes
opportunities to enhance and restore the health, function and vitality of natural systems in the settled
landscape, not to restore the area to a pristine state.

2.2 CONTEXT

Today rural, agricultural lands surround the project area. Land development is occurring rapidly in
eastern Boulder County and neighboring Weld County, however. The town of Erie has recently
annexed lands for residential development immediately south of Kenosha Road and east of the
Boulder-Weld County line, adjacent to this parcel. Long-term the project area will remain an oasis of
open lands in the region, and provide for the protection of an extensive reach of the Boulder Creek
corridor.

The study area is located approximately 2 miles east of the White Rocks Natural Landmark and state
designated Natural Area, most noted for its raptor habitat. It is also approximately 1/3 mile east of a
state registered Heron Rookery Natural Area. The Dawson School portion of the study area, west of
US Highway 287 at Boulder Creek, constitutes the eastern limit of an area designated as Critical
Wildlife Habitat: Cottonwood Grove and Heron Rookery (+ wetlands) in the BCCP. All of these
significant natural features are linked by Boulder Creek, a BCCP designated stream connector
between the East County and the White Rocks/Gunbarrel Hill Core Environmental Conservation
Areas. Ecological enhancement and restoration on the project site has the potential to greatly benefit
and expand this stream valley's capability as a significant habitat corridor.

2.3 RESOURCE INVENTORY & ANALYSIS

An extensive inventory of flora and fauna, cultural resources, stream systems, and site features,
including scenic vistas was performed by the consulting team at the project outset. Site features and
wildlife sightings were recorded on field inventory maps. Reports, including planning and
management recommendations, were prepared for each component studied. These detailed reports are
presented in Appendix A. The majority of the inventory information is mapped in Figure 3 -
Resource Inventory.



The data collected on existing conditions was used to identify important areas for preservation and
enhancement, to guide restoration activities, to identify appropriate trail locations and recreation
levels, and to formulate management recommendations. This baseline data is also intended to
facilitate monitoring following implementation of the Master Plan recommendations. The following
subsection contains an overview of the significant findings of the data collection phase.

2.3.1 Cultural Resources

2.3.1a Inventory

A cultural resource inventory was performed in the study area to locate, record and evaluate historic
and prehistoric cultural resources for planning and land management purposes. An intensive (100%)
cultural resource inventory was conducted on approximately 212 acres, and a visual reconnaissance
survey of approximately 300 acres was made. Wetlands and areas which were previously mined and
reclaimed were not inventoried.

Four previously unrecorded sites and two isolated finds were located. The previously unrecorded sites
are:

* Duffy Pigeon Barn

» Remnants of an historic bridge, which was likely part of the Denver-Cheyenne Stage Road
(known as Boone Station in early 1860's, and later as Buford Station toll bridge)
Howell-Robinson Farm
* Howell Ditch

Isolated finds include:
¢ Concrete stave silo

« Portable cattle chute

Two historic ditch sites also occur:
» Liggett Ditch
* Boulder and Weld County Ditch

Prehistoric sites in this region of the plains are generally limited to small scatters of lithic debris and
tools left by groups following a hunter-gatherer adaptation. Bone beds from kill/butcher sites, stone
circles, firepits, and other ephemeral camps and campsites with layers of culturally deposited material
are present in eastern Boulder County. Any of these types of prehistoric cultural properties could



potentially occur in the study area, particularly since prehistoric sites tend to be in areas near water
sources or other critical natural resources. The study area does, however, occur in the Boulder Creek
floodplain. The preferred habitation areas were terraces and bluffs above the floodplain. Also, any
prehistoric sites which were present would have been subjected to floods, and probably either washed
away or buried. Additionally, the study area has been cultivated for generations, gravel mining has
occurred in several areas, and Boulder Creek has been channelized in some reaches.

The first irrigation ditch in the area was constructed by approximately 1859. By 1880, open range
cattle grazing occurred. Farming and ranching were the primary economic pursuits in the study area,
although coal mining occurred in Erie and lands south of the study area.

Significance

None of the cultural properties are eligible for the National Register of Historic Places (NRHP) due to
a lack of significance or due to loss of integrity from post-use changes and modifications. Building
no. 2 at the Howell-Robinson Farm is a braced frame pinned mortis-and-tenon granary constructed
about 1875, later converted to a barn. It may be eligible for local landmarking as an example of this
type of construction. It should be noted that this barn occurs in the permitted Kenosha gravel mine
site. Under that permit, the barn is approved for demolition. When mining occurs at Kenosha, it is
recommended that the barn be relocated onsite. The Kenosha Ponds Park trailhead may be an ideal
location (see subsection 3.3.5).

2.3.1b  General Planning and Management Recommendations
Although the cultural features identified onsite lack national
significance, they do reflect the history of the study area, and so are
important amenities for interpretation of the site. Throughout history,
stream corridors such as Boulder Creek and Coal Creek were the
cornerstone of human activity, whether as a transportation corridor, a
source of food and water for Native Americans, or the center of
settlement. The farm structures and ditches are valuable expressions of
the Boulder and Coal Creek corridor's agricultural heritage. Whatever
level of recreation and access occurs onsite, these features are
important planning components and are designated for preservation in
the Master Plan. In addition, continuing agrarian land uses in
conjuction with the land management practices identified herein is also

recommended.



2.3.2 Wooded Riparian Communities

In the semi-arid west, wooded riparian plant
communities which flank our waterways provide a
multitude of environmental benefits including: food,
cover, perches, and nest sites for wildlife, corridors
for wildlife movement, streambank stability, and
enhancement of water quality by virtue of the shade
they provide. In the plains environment, they
effectively function as ribbons of habitat, rich in
biodiversity. The better the vertical and horizontal
structure, the more valuable the habitat. Vertical structure refers to an overstory tree canopy, an
understory shrub layer, and/or a herbaceous wetland or upland layer on the forest floor. Horizontal
structure refers to the connectivityy of vegetation. An unbroken ribbon of vegetation maximizes
wildlife movement capability.

Riparian woodlands are adapted to a specific hydrological regime. They occur near the waterway and
rely on flood events within the frequent floodplain for regeneration, therefore channel morphology is
a key component of riparian ecosystem function (see subsection 2.3.9a).

Riparian areas onsite vary greatly in terms of

habitat structure, function and value, reflecting the

degree the stream has historically been altered. The

healthiest riparian community on Boulder Creek

occurs west of US 287. East of US 287, healthy

riparian vegetation and regeneration is distinctly

lacking. Those stands that still exist both at

Boulder Creek and Coal Creek are generally

threatened by drops in the ground water table

associated with vertical streambed erosion. Restoration of healthy riparian communities and the
stream morphology which sustains them is essential for protection of the natural resources in the
project area, and for fulfillment of many of the project objectives. Stream restoration is further
described in subsection 2.3.8.



Riparian plant associations are at times classified as upland, and at times wetland, depending on the
dominant species, soils, and hydrologic regime. Therefore, riparian areas are further discussed in
both the upland and wetland plant community subsections which follow.

2.3.3 Upland Plant Communities

2.3.3a Inventory
A field investigation was performed to characterize upland plant communities onsite. Six plant
community types were identified:
* Cottonwood groves
 Cottonwood / shrubs
» Cobble bars
* Reclaimed fields / pastures
Weedy fields
Cultivated fields

Cottonwood groves occur in upland areas contiguous to
Boulder Creek in the western portion of the site. These
are dominated by plains cottonwood with narrow-leaf
cottonwood, crack willow, boxelder and russian olive.
Undisturbed natural communities of this type typically
contain a thick, diverse shrub component. In the study
area, the understory is instead dominated by a weedy forb
community.

Cultivated fields of corn, oats, wheat, and hay occur at the west and east ends of the study area.
Reclaimed fields and pastures dominated by grasses (primarily introduced species) occupy the largest
portion of the upland plant community. These exhibit a notable lack of forb and shrub diversity. The
species mix reflects the land use history of each area. Several prominantly weedy areas are severely
degraded due to intensive grazing by domestic livestock.

One of the most notable aspects of the entire study area is the large diversity and frequency of weedy
plant species in the upland areas. Some areas contain a solid cover of weeds. Twenty-two of the 108
identified upland plant species are listed as noxious weeds under the Colorado Weed Law. Five of
the 10 species listed as the highest priority for control occur onsite.



Species of Special Concern
Although the study area is in the proximity of, or contains suitable habitat for four species of
sensitive, rare, or threatened and endangered upland plants, none were observed onsite.

2.3.3b  General Planning and Management Recommendations
The primary objective of the following recommendations is restoration and enhancement of upland
habitat throughout the site. Recommended techniques for implementation are provided in the '‘Upland
Vegetation Inventory and Management Recommendations' report, Appendix A. The management
recommendations provided are as follows:
» Control existing weed populations (high priority)
» Implement prescriptive livestock grazing practices to emulate natural processes
» Protect and enhance cottonwood groves, ie. protect mature trees and shrubs, encourage and
plant native saplings, shrubs, and herbacous plants to diversify the canopy and age
structure
 Seed weedy fields with native grasses and forbs, as appropriate for soils and land use
* Interseed reclaimed fields and pastures with native grasses and forbs to increase diversity

and ecological function (lower priority)

2.3.4 Wetland Plant Communities

2.3.4a Inventory

Methods implemented for the wetland inventory include a review of previous studies, analysis of
recent aerial photographs for wetland signatures, and a field investigation of the study area. The
baseline data gathered includes mapped locations of wetlands, an ecological characterization, and a
gualitative evaluation of the functions currently being performed by these wetlands (see wetlands
report, Appendix A). The study was not intended to map specific wetland boundaries.

Fifty-one wetland areas were mapped in the study area (see Figure 3). Nearly half (25 of 51) of the
wetlands identified are natural landscape features. The majority of these are riparian wetlands which
occur in the frequent floodplain of Boulder Creek. The historic configuration of Boulder Creek was a
broadly meandering channel. Altered flow regimes, channelization
and land development have straightened and shortened the channel
and reduced or eliminated the active floodplain. As a result, these
riparian wetlands have been reduced extensively. In addition,
while historically these wetlands were likely dominated by woody
species such as cottonwoods and willows, they are now typified by

2-7



herbaceous plants such as the introduced species, Phalaroides arundinaceae. The remainder of the
natural wetlands, in order of occurrence, are off-channel sloughs, riparian forests, and emergent
marshes. The highest species diversity of wetlands in the study area occurred predominantly in off-
channel sloughs and marshes.

Fifteen wetlands were apparently created as a result of gravel
mining which has occurred throughout the study area. Most
of these wetlands are ponds or lakes and contain mostly
aquatic plant communities. The shorelines are often angular
and steeply sloped with narrow linear zones of emergent
vegetation such as cattails or bulrush.

Agricultural wetlands are typically supported by seepage

from irrigation ditches and the accumulation of return flows.
Soils in these wetlands are often only seasonally saturated, and plant communities are adapted to
these fluctuating water tables. Four wetlands in the study area are naturally occurring wetlands
augmented by irrigation water.

Spiranthes diluvialis Habitat Evaluation

Several wetlands in the study area exhibited commonly associated plant species and physical
conditions suitable for the federally listed threatened and endangered species, Spiranthes diluvialis,
Ute Ladies' Tresses Orchid. None of these were ideal habitat due to non-native weed infestation and
past human disturbances such as gravel mining. No individual orchids were observed, although the
plant is difficult to recognize unless flowering or fruiting, and may only bloom during years when
environmental conditions are suitable. Spiranthes diluvialis populations are known to occur upstream
on Boulder Creek and it is possible that they occur in wetlands in the study area. Further
investigation is, therefore, recommended.

2.3.4b  General Planning and Management Recommendations

Wetlands are among the most biologically diverse and productive ecosystems on earth (Mitsch and
Gosselink 1993). In their natural state, they provide a variety of benefits including flood conveyance,
shoreline stability, water quality improvement, food chain support, fish and wildlife habitat and
recreational values (Adamus 1983). In the semi-arid west, wetlands comprise a small portion of the
landscape while supporting a disproportionately large number of species. Despite their values,
wetland losses due to activities such as filling, draining, stream dewatering, and channelization, have
been extensive throughout the region. At one time, Boulder Creek occupied a broad floodplain and
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supported numerous wetlands. Aerial photographs from 1937 in the vicinity of the study area show
prairie marshes, wet meadow wetlands and extensive riparian woodlands. Preservation, enhancement,
and restoration of existing wetlands in the project area, as appropriate, is recommended. This plan
also calls for creation of some wetlands, where beneficial.

Wetland Preservation

Priority wetland preservation areas were determined based on several factors. Relative rarity or
uniqueness was evaluated. For example, cattail marshes, lakes and ponds are relatively common
wetland types in Boulder Valley while riparian forests, salt marshes and sedge meadows are not as
common. Second, plant species diversity and the number of wetland plant communities in each
wetland were considered since these reflect overall biological diversity. Third, wetlands that perform
a number of wetland functions to a high degree were deemed more valuable than those that performed
fewer functions to a lesser degree.

Those wetlands determined most critical to preserve were wetland 5 (emergent salt marsh and salt
marsh/salt meadow), wetland 16 (salt marsh, freshwater marsh, riparian forest and aquatic), wetland
30 (oxbow slough with high species diversity and good structural diversity), and wetlands 49 & 50
(large, mature riparian forests) (see Figure 3).

Wetland Enhancement and Restoration

In addition to preservation, maximizing opportunities for enhancement and restoration of wetlands is
recommended. Developing and maintaining conditions that promote diverse wetlands and enhancing
the performance of ecological functions is emphasized. For instance, due to downcutting in Boulder
Creek and the subsequent drop in the ground water table, some oxbow slough wetlands are no longer
saturated. Where surface elevations allow, it is recommended that the hydrologic connection to
Boulder Creek be re-established. In other marginal wetland areas, maximizing opportunities to
enhance the hydrologic regime is recommended. For further information on specific wetland areas
and proposed treatment, refer to Section 3 - Master Plan.

Wetland Creation

Wetland construction is proposed in some areas. These wetlands provide opportunities for off-
channel treatment of water quality in Boulder Creek and Coal Creek. Marsh wetlands are particularly
beneficial for filtering and cleansing water prior to discharge into streams and percolation into ground
water. Treatment of Coal Creek flows is discussed in detail in subsection 3.3.6. Boulder Creek water
quality is lowest during low flow periods, when pollutants are most concentrated (see subsection
2.3.8), therefore diversion structures on Boulder Creek should be designed to capture partial low
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flows without depleting stream flows beyond acceptable levels. The design should also prevent
diversion of high flows into the wetland. Partial flows may be diverted through some existing
wetlands as well, gradient allowing.

General wetland management recommendations provided include:

» Restore meandering channel and active floodplain for the regeneration of wooded riparian
plant communities (see subsection 2.3.9)

« Utilize grazing as a management tool to control undesireable weeds and promote healthy
native plant communities without wetland and riparian degradation

 Control undesirable non-native plants such as russian olive and peppergrass, Lepidium
virginicum in wetland areas

 Establish wetland nurseries in some areas, maintaining agrarian land use

 Consider wetland mitigation banking of constructed wetlands

2.3.5 Mammals

2.3.5a Inventory
The mammalian survey relied on direct sitings, indirect indicators such as discovery of skeletal
remains, tracks, or dens, and inferences from published distributions and the presence of suitable
habitat (see 'Evaluation of Wildlife Habitat', Appendix A). Sightings and evidence of the following
mammals occurred:

* Bear, Black (atypical - trapped and relocated)

* Beaver (wetland #5)

* Coyote

e Deer, White-tailed

* Gopher

» Marmot, Yellow-bellied

* Raccoon

* Prairie Dogs, Black Tail

 Rabbit, Cottontail

* Squirrel, Rock

* Vole

Species of Special Concern
None of the mammalian species observed onsite represent species of special concern nor any other

special status either locally, statewide, federally, or globally.
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Preble's Meadow Jumping Mouse Habitat

The Preble's Meadow Jumping Mouse, Zapus hudsonius preblei, is a recent federally listed threatened
species. These mice are restricted to well-developed riparian vegetation along creeks and ditches in
this region. Boulder Creek, Coal Creek, and the Boulder-Weld Canal all provide potential habitat for
the mouse, although density of riparian vegetation on this site varies significantly. In accordance with
the Endangered Species Act (ESA), a survey for the jumping mouse is required for all potential habitat areas
disturbed by proposed construction. If the mouse was found, federal regulations would require consultation with
the U.S. Fish and Wildlife Service (FWS) and the Colorado Division of Wildlife (CDOW), and development of
agency-approved mitigation plans. Generally, jumping mouse habitat would be greatly enhanced by the
revegetation efforts proposed in the project area.

2.3.5b  General Planning and Management Recommendations

Overall, much of the lower Boulder Creek project area would benefit greatly from habitat
improvement, in terms of structure and diversity. As mentioned previously, connectivity of well-
vegetated riparian areas is extremely important. It is also important to divert trails at some segments
of streams and ditches to provide preserved, undisturbed areas for small mammals.

In addition to habitat improvement, a few areas which currently provide valuable mammalian habitat
are worthy of preservation. The degree to which public access in these areas is desirable varies, and
has been considered in the Master Plan. Recommendations provided for habitat improvement and
management of the site for mammalian habitat include:
» Remove grazing from riparian corridor ( ie. 30 meter setback), manage weeds, and
revegetate
* Restore willow communities for small mammal habitat
* Provide a buffer between the edge of cultivation and Coal Creek (ie. 30 meters) (not
applicable if mined)
» Implement prescriptive grazing practices in upland areas, allowing plants to reach full
height
* Preserve large prairie dog colony at Kenosha & limit access. Utilize barrier fencing and
other prairie dog population control measures as needed to contain colonies on County
property.
» Preserve or re-establish squirrel family and beaver habitat in place
 Perform Preble's Meadow Jumping Mouse and other small mammal survey
* Perform bat surveys
* Monitor squirrel species

* Monitor beaver population and impacts to revegetation efforts
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2.3.6 Birds

2.3.6a Inventory

An inventory of the site was performed to collect baseline
information on avian species, and to assess habitat use by
breeding bird populations and nesting locations of
Boulder County avian species of special concern.
Locations of specific sightings are provided in the report
entitled, 'Habitat Use by Breeding Birds in Lower Boulder
Creek Drainage', Appendix A.

A total of 58 species of birds were observed within the
study area. Twenty-four species nested onsite, and 11 species were migrants which nest in other
regions of Boulder County.

Species of Special Concern
Eleven Boulder County species of special concern were sighted, including:

* Double-crested Cormorant
* Great Blue Heron

* Great Egret

* Black-crowned Night Heron
* Wood Duck

* Peregrine Falcon

* Gray Catbird

* Yellow Warbler

* Ovenbird

* Blue Grosbeak

* Yellow-headed Blackbird

Red-tailed hawks and great horned owls nested within the study area. Herons and cormorants are
known to nest in protected rookeries nearby, between 95th St and US 287, and at Panama Reservoir.
They fly and fish eastward across the study area.

Wood ducks nest within tree cavities along prairie streams and around lakes and reservoirs. Peregrine
falcons frequently hunt in prairie wetlands. The gray catbird historically nested on the plains in mesic
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shrublands and the riparian understory on the South Platte. There are no recent records of nesting,
however, they were sighted in remnant shrubs along Coal Creek.

The yellow warbler is adversely affected by brood parasitism and loss of riparian woodland habitat
through its range. Highest densities onsite occurred in riparian areas that contained mature
cottonwoods and a willow understory.

One ovenbird, which relies on shrub growth and mature deciduous trees, was observed onsite. The
study area is probably peripheral to its normal breeding range. The blue grosbeak appears to be
breeding in dense willow and chokecherry shrublands along Coal Creek and Boulder Creek east of
Kenosha Road. Yellow-headed blackbirds nested in cattail marshes onsite.

Other species of special interest in the study area are the Marsh Wren, which occurs in cattail
marshes, and the Orchard Oriole, which frequents lowland riparian woodlands.

2.3.6b General Planning and Management Recommendations
Maximizing species diversity and breeding bird population density on the property while protecting
habitat for species of special concern is emphasized. The following recommendations are provided:
* Preserve mature riparian trees
* Encourage shrub growth along riparian corridors
* Preserve cattail marshes and exclude cattle from marsh (wetland #5) north of Boulder Creek
* Retain all standing dead trees along Boulder Creek and Coal Creek for cavity-nesting birds
such as wood ducks
* Divert trails away from red-tailed hawk nest sites
* Divert trails away from Boulder Creek and some wetlands between the western study area
boundary and Kenosha Road
* Generally locate future trails west of Kenosha Road a minimum of 100 meters from the
creek and provide visual buffer from the creek bed for the protection of herons and
cormorants

e Maintain a minimum 50m buffer between trails and Coal Creek

2.3.7 Fisheries

2.3.7a Inventory



Identification and distribution studies of fish species in Boulder Creek and Coal Creek have been
underway since the early part of this century (see 'Fisheries and Channel Existing Conditions and
Recommendations' report, Appendix A). Although the specific reaches in which these species were
found is not identified, fish identified in these drainages in three studies conducted between 1968 and
1987 include:

* Creek Chub

* Longnose Dace 1

» Common Shiner

* Red Shiner

* Bigmouth Shiner

* Sand Shiner f

* Brassy Minnow *

* Fathead Minnow ¥

* Central (Common) Stoneroller f

* Longnose Sucker

» Western White Sucker 1

* Plains Killifish

* RioGrande Killifish (now accepted as Plains Killifish)

* Plains Topminnow **

* Johnny Darter

» Common Carp

* Gizzard Shad

* Largemouth Bass (possibly lentic habitat)

* Green Sunfish

T Species observed in 1987
*  State Threatened (Natural Heritage Status)
**  State Species of Special Concern (Natural Heritage Status)

A 1947 study of fishes in Boulder County found that 31 species occurred below 6,500 mean sea level.
It is useful to compare the numbers of species found in Boulder Creek/Coal Creek in 1968 (15 spp),
1982 (16 spp, 1 from lentic habitat), and 1987 (7 spp.). This information indicates that the number of
species found in the Boulder Creek and Coal Creek drainages has diminished over time. Species such
as longnose dace, sand shiners, fathead minnows, stonerollers, and white suckers appear to be
surviving in this system while other native species have not. Environmentally sensitive species which
were common in the main stem of the St. Vrain made up only 2% of the fish sampled in subdrainages
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such as Boulder and Coal Creeks. Nessler, et al (1997) states that if the limiting factors which have
precluded the colonization of Boulder and Coal Creeks by rare or sensitive species can be identified
and mitigated, these two subdrainages may provide valuable habitat for these species.

The limitations causing the reductions in fish species diversity in the study area have been identified
by researchers as far back as 1947. Water quality deterioration, habitat degradation and alteration,
and exotic species introduction have been identified as pertinent factors causing the demise of fish
species in the St. Vrain and, particularly, its tributaries.

A baseline study of fish habitat rating was performed for this planning effort. Five stations were
established in the project area. The habitat assessed
scored poor with the exception of one station where
stream improvements have been completed. Factors
identified as potential problems include lack of instream
and stream side cover, poor pool quantity and quality,
poor bank stability, and only fair channel stability and
food abundance. These conditions are typical of streams
that have been channelized, and exhibit poor and lacking
riparian habitat conditions, water quality deteriorization,
flow depletions, and poor instream habitat conditions.

2.3.7b  General Planning and Management Recommendations
The CDOW has speculated that a significant amount of it's effort in the St. Vrain drainage will be to
maintain and enhance the abundance of native fish species. Boulder Creek and Coal Creek are
valuable flowing water resources for the enhancement and maintenance of the fish species native to
this foothill stream transitional area. Stream restoration as recommended for the study area will
compliment and contribute to this regional commitment. Fish habitat enhancement recommendations
provided include:
 Develop cooperative agreements with the CDOW, water users, point source dischargers,
and adjacent landowners to address limiting factors for target species
+ Develop in-stream habitat in conjunction with stream restoration activities
 Enhance off-channel fish habitat in ponds
 Develop brood stock populations of sensitive fish which could be periodically harvested
and transferred to new habitat sites. The Kenosha Ponds Park area is ideal for development
of a native fish hatchery (see subsection 3.3.6)



Prior to disturbance of fish habitat for stream restoration construction, a survey of federally listed threatened and
endangered species must be performed in accordance with the ESA. State listed threatened or species of concern
should also be identified. If any of these species are found, consultation with the FWS and/or the CDOW would
be required, and agency-approved mitigation plans must be developed. The stream restoration activities

proposed in this Master Plan will improve habitat for native fish significantly.

2.3.8 Water Quality

2.3.8a Inventory

Concerns regarding water quality in lower Boulder Creek have been voiced by the community for
some time. Data characterizing water quality in Boulder Creek at the 95th Street bridge was
completed in 1986. This data indicated that water quality changed significantly below the City of
Boulder's 75th Street wastewater treatment plant. Reports on recent data indicate continued ammonia
loading of Boulder Creek. The primary concern voiced by professional water quality managers is the
elevated levels of nitrogen and the interaction of conditions in Boulder Creek which sometimes
increase the toxic free ammonia radical part of the nitrogen constituents. The specific conditions of
concern include: aquatic photosynthetic activity and temperature increases (which increase pH and
are correlated to season and flow reductions/balance), and decreases in dissolved oxygen
concentration (correlated to temperature increases, oxygen demand increases, and elevation
decreases). During low flow periods Boulder Creek flows are comprised primarily of wastewater
return flows, impeding the development and maintenance of aquatic communities.

Coal Creek flows are dominated by greywater return flows from wastewater facilities managed by the
upstream communities of Superior, Erie, Lafayette, and Louisville. Water quality requirements
incorporated into recently drafted discharge permits for these dischargers on Coal Creek will require
upgrades that will improve water quality, however opportunities to improve water quality remains an
important consideration of this planning effort.

2.3.8b  General Planning and Management Recommendations

The recommendations presented in this study for re-establishing natural, stable channels (see
subsection 2.3.9) on both Boulder and Coal Creeks are essential for optimizing the streams' water
quality capabilities long-term. Restoration of channel dimension, pattern and profile and a healthy
riparian ecosystem will re-establish important riverine-riparian functions. These functions include:
decreased width/depth ratios, solar heating abatement, increased oxygenation, dissipation of high flow
energies, reduction of erosion, filtering of sediment, improved flood-water retention and ground water



recharge. Maximizing options for the use of wetlands for water treatment, as previously mentioned,
will also provide water quality benefits.

Although implementation of these recommendations will benefit water quality, it is not suggested that
this effort alone will solve the current water quality issues on Boulder Creek or Coal Creek. The
issues and solutions must be addressed basin-wide, and will require basin-wide cooperation for
successful water quality improvement. It is noted that Boulder County, as primary manager of lower
Boulder Creek, faces involvement in a number of federally mandated programs if water quality issues
are not addressed in these two creeks.

2.3.9 Channel Morphology

2.3.9a Inventory
The Boulder and Coal Creek channels in the study area are in states of disequilibrium within their
watersheds. In other words, the channels are currently unstable. Managing unstable channels is one
of the greatest challenges facing communities on manipulated and urbanized stream systems today.
Channel instability comes with great cost to both the
ecosystem and the community. As demonstrated in the
project area, native riparian vegetation and habitat are
lost, and water quality and aquatic habitat are
degraded. As a result of loss of habitat, biodiversity in
the stream corridor is significantly reduced. Financial
costs include the continual need for channel
improvements, and increased maintenance of structures
such as diversions, and bridge abutments. Common treatments for unstable channels include
riprapped banks, grade control structures, channelization, and even concrete lined channels. The
beauty, life and function of streams are severely impacted by both channel instability and common
management techniques.

Channel Stability

In order to understand the ramifications of stream instability in the study area, it is important to have a
basic understanding of the nature and function of a stable stream system. In its natural, stable state, a
stream channel is in equilibrium with its environment. It is adapted to all of the influences which
affect its morphology, or shape. These influences include flow regimes, flood events, vegetation,
soils, and landform. A stable channel exhibits a consistent dimension, pattern, and profile, so that
over time channel features are maintained, without aggrading or degrading.
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Channel features include the active channel, the active floodplain, and the floodplain terrace. The
active, or bank-full, channel contains the annual high flow and is an aquatic dominated environment.
The active floodplain, or floodprone area, (as

distinguished from the regulatory 100-year floodplain)

is contiguous to the active channel, and is typically

dominated by riparian vegetation. The terrace which

occurs above the active floodplain is an abandoned

floodplain, isolated from all but the most extreme

floods. This zone is also typically occupied by riparian

vegetation. In a state of dynamic equilibrium, all of

these channel forms work cohesively to maintain the

most efficient conveyance of sediment and flows. It is interesting to note that, contrary to popular
belief, studies have shown that a sinuous stream with the appropriate width/depth ratios conveys
sediment and flood flows more efficiently than a broad, straight reach (Rosgen, 1996).

Studies indicate that a natural, stable stream does not measurably migrate or shift course in its
floodplain unless any of the environmental factors influencing its shape are altered. Within the active
channel, erosion, deposition and scour occur. Point bars erode and are replaced annually, yet
meanders migrate very slowly. The dramatic shifts we commonly see today are due to channel
alterations often caused human activities such as channelization, channel realignment, and flood
control efforts.

Channel stability is also affected by alterations in flow regimes such as the addition of urban and
agricultural runoff, irrigation diversions, and use of the channel to convey irrigation and wastewater
flows. Changes in vegetation resulting from overgrazing and loss of riparian vegetation also greatly
affect channel stability. Field data collected on some sites has shown that when vegetation
composition has changed due to over grazing, lateral migration of the stream can be affected by as
much as a 3.5 order of magnitude (Rosgen, 1998).

Human activities which affect streams often accelerate natural processes, causing the stream to adapt
by altering its form. It is important to realize, however, that without human intervention, stream
adaptation may take ages to reach a point of equilibrium and recover historic ecological functions. In
cases like lower Boulder Creek and Coal Creek, where the channel is confined and cannot alter its
lateral configuration, the stream may never reach a stable state.



Riparian and wetland plant communities are also vital to maintaining stream stability. Conversely,
the health of riparian communities is dependent on a functional, active floodplain. In fact, native
woody riparian vegetation requires flood events to regenerate. When the active channel and
floodplain are maintained, increased flows and flood flows are allowed to dissipate on the floodplain
and the riparian system is not adversely impacted. Where the floodplain is limited due to
channelization or confinement, flood flow energies cause bank and bed erosion. The stream begins to
downcut, or incise. Once the stream has downcut to the point where frequent flood flows no longer
reach the floodplain, it becomes an historic terrace, and no active floodplain exists. Remnant riparian
vegetation is eventually lost due to the drop in ground water levels, and regeneration does not occur.
Variations in streambed structure vital for aquatic life are also lost. As the project area inventory
demonstrates, with entrenchment, a cycle of degradation is established which affects every aspect of
the riverine ecosystem. Whatsmore, the effects are not limited to the immediate stream reach, but
extend upstream. When a stream downcuts, every tributary within the watershed will downcut until a
sustainable equilibrium is reached.

Lower Boulder Creek and Coal Creek Channel Conditions

The method used to evaluate both the historic stream forms and current stream conditions in the
project reach involves identification of the channel type and stream conditions at several cross-
sections in the study reach and in a reference reach of stream (Rosgen, 1996). Identifying a reference
reach which depicts the natural, stable channel form within the watershed is a vital component for
interpretation of the baseline data and defining design parameters for restoration. The reference reach
selected which most closely depicts the historic lower Boulder Creek channel occurs upstream of the
study area at Boulder Valley Farms (see 'Fisheries and Channel Conditions and Recommendations',
Appendix A).

Restoring functioning channels and floodplain/riparian areas on both Boulder Creek and Coal Creek
that are representative of the natural systems also requires an understanding of the flow events that
occur with some regularity. Available flow data was acquired for the study reach, and predictions
made regarding normal, typical high, and typical low water yield years. It is noted that large gaps
occur in the database, however. Additional flow data should be collected in the design development
phase.



Historic lower Boulder Creek is characterized as a C3 channel, a "slightly entrenched, meandering,
riffle pool, cobble dominated channel in a well developed floodplain.” (Rosgen, 1996). The historic
channel belt width, or active flood prone area, utilized approximately 1000-1200' of the valley floor.

Examination of historic and recent aerial photographs illustrates that the Boulder Creek and Coal
Creek channels have been dramatically altered within the study area. Long reaches of Boulder Creek
have been channelized, eliminating the active floodplain and its associated vegetation. Stream
diversions have reduced the intensity of flood flow events and the energy they provide to maintain the
channel and floodplain. Dikes have been erected over decades to contain flood flows. The stream has
been straightened to reduce land area dominated by the creek, reducing the channel sinuosity or
meander factor. As a result of this type of
manipulation, the stream is no longer able to
dissipate the high flow energy across its
floodplain or into meanders, and this energy is
spent eroding the stream bed. Significant down
cutting, or entrenchment, is apparent on Boulder
Creek from Boulder Valley Farms upstream of
the project area to the downstream project area
boundary. Down cutting has increased the bed
load of material in this stream and caused
deposition in flatter areas of the channel, creating braided channel sections as well. In essence,
Boulder Creek has abandoned its floodplain due to horizontal restriction, vertical down cutting,
placement of graded stream side structures to an elevation of the historic terrace, and a combination of
these factors.

Coal Creek, once an upland, intermittent gulch, now

carries perennial flows from several upstream municipal

wastewater treatment plants, and runoff. The associated

increase in annual and periodic high flow events in Coal

Creek in conjunction with the clay and silt substrate, have caused extreme instability, entrenchment,
and abandonment of historic alignments.



As a result, diverse vegetation and habitat in the
perched, remnant channels are  threatened.
Entrenchment in Coal Creek currently exceeds 25 foot
depths in some areas. Massive erosion in Coal Creek
also significantly increases suspended sediments
entering Boulder Creek at the confluence immediately
downstream.

Overall, degradation and the loss of active floodplains on both streams has caused the loss of aquatic
habitat, and riparian and wetland vegetation. Those remnant communities remaining are threatened,
and regeneration of these plant communities and their associated habitats is minimal

2.3.9b  General Planning and Management Recommendations

One of the primary objectives identified for this project is the re-establishment of successional river
processes and self-sustaining riparian ecosystems. In order to achieve this objective, it is essential
that natural, stable channels be restored. The term 'stable’ refers to a channel that exists in a state of
dynamic equilibrium. The generally accepted definition of stream or river restoration is to restore the
physical and biological functions of the river valley, not to restore the river to a pristine state.
Rehabilitation of both Boulder and Coal Creeks must re-establish a state of equilibrium relative to
current flow regimes and sediment loads in order to achieve this project objective and minimize
maintenance of the channel and attendant structures.

Most often, stream improvement involves a 'patch-in-place’ method of placing structures in the
channel or on banks to mitigate the most immediate problems. Often, the ability to address stream
function is limited by the length of stream involved. These improvements are also typically designed
to address one concern only, such as severe bank erosion or fish habitat improvement. In an unstable
channel, however, these are generally short-lived improvements.

Boulder County has acquired an extensive reach of Boulder Creek, thereby affording a rare
opportunity to restore a functional stream system in these open space lands. The most appropriate,
multi-objective, and long-term approach is to realign the channel in a more natural and stable form
based on current hydrologic and geomorphic data. This geomorphic approach to stream restoration
addresses the function of the river system as a whole, considering both fluvial geomorphological
(water, earth, shape), and ecological processes. In other words, we mimic nature to the best of our
ability.



A Geomorphic Approach to Stream Restoration

The geomorphic approach to restoration relies upon the reference reach to understand the dimensions,
patterns, and profile of a stable stream reach in order to define the design parameters for restoration.
Construction involves re-establishment of the appropriately configured active channel, attendant
floodplain, meander pattern, and stream gradient. The channel is typically reconfigured at the current
invert elevation. Riparian areas are revegetated to enhance bank stability and ecological function.
Stream banks and instream habitat structures are stabilized using such materials as boulders, tree root
wads, and tree and shrub cuttings. These structures are most susceptible to damage during spring
runoff or seasonal high flows the first few years of plant establishment following construction, and
some may require maintenance during that period. Wherever possible the stream is not armored
extensively, thereby allowing the channel to adapt morphologically to future changes in physical
influences. However, due to the need to maintain structures such as bridge crossings and irrigation
diversions, and to avoid adversely affect neighboring properties, some segments are armored with
natural materials to restrict lateral movement.

A geomorphic approach to stream restoration is emphasized as the cornerstone of ecological
restoration in the lower Boulder Creek corridor (see subsection 3.3.6 for Coal Creek
recommendations). Just as channel degradation initiates a cycle of degradation that impacts the entire
riverine ecosystem, so restoration of a functional channel will provide for the rehabilitation and
regenerative capability of a healthy, diverse ecosystem.



Section 3
Master Plan

General descriptions of existing conditions and recommendations for each reach of the project area
are depicted in the attached Site Opportunities plan (see Figure 4). Conceptual design of the site is
provided in the Master Plan (see Figure 5). The following information supplements that provided in

these illustrations.

3.1 GENERAL LAND MANAGEMENT RECOMMENDATIONS

Based on the inventory data compiled and recommendations developed by each member of the
consulting team, the following land management practices are recommended for implementation
throughout the project area. These include:

» Implement prescriptive grazing practices, including fencing for the protection of the

riparian corridor and significant wetlands

* Develop and implement a weed management plan

* Remove russian olive trees

* Revegetate as needed and diversify with native species

» Assess the creek corridors for potential dump sites

* Survey for threatened and endangered species

* Monitor beaver activity impacts to stream restoration efforts

* Monitor stream restoration and overall ecological vitality, diversity, and succession

* Maintain agricultural land use as feasible

+ Restrict public access at existing oil & gas facility access roads, except as noted



Over grazing has greatly contributed to weed infestation and the degradation of Boulder Creek in the
project area. It has also limited the habitat function of the pasture areas. Therefore, balancing
domestic grazing and ecosystem function through prescriptive grazing is a primary recommendation
for land management. Implementing management practices such as these on public lands also

provides a setting for public education: a model for ecologically sound agricultural practices.

Weed management is also a high priority for these lands. Weeds not only degrade the ecosystem in
the project area, but spread rapidly throughout the region. Where weeds dominate, eradication and
reseeding will be required. In less weedy pastures, interseeding may be necessary. It is recommended

that where soil conditions allow, native grasses and forbs be planted for ecosystem enhancement.

3.2 TRAILS

The Boulder County Comprehensive Plan (BCCP) designates a conceptual regional trail corridor
along Boulder Creek from west of N. 95th St. to the eastern end of this study area, at the Boulder
County line. Although an exact alignment has not been determined for the linkage from this site west,

a recommended trail alignment through the project area is proposed in this plan.

While access to streams and ditches provides an interesting park user experience, these waterways
also provide the most diverse and valuable habitat zones onsite, and provide the critical function of
wildlife movement corridors. It was determined, therefore, that the proposed trail should not follow
the length of any waterway, but access them only intermittently. Other historic or natural points of
interest are linked by trail to direct public use away from environmentally sensitive areas, including

those scheduled for restoration.

A regional trail spur is proposed to access the Wise
Museum south of this parcel (photo, left). The lands east of
119th Street and south of Kenosha Road have recently been
annexed to the town of Erie, and residential development is

scheduled to occur. In addition, an Erie neighborhood park

is slated for construction here, accessed by an internal trail.
Linkage to this privately developed trail system will provide valuable opportunities for the residents
to access the open space lands, and will allow a regional trail connection to the eastern portion of the
open space lands known as Kenosha without traversing the Boulder Creek corridor. An internal loop
trail system and passive recreation / interpretive area is proposed at Kenosha Ponds Park (see

subsection 3.3.5).



Several equestrian facilities occur in the vicinity of the lower Boulder Creek/Coal Creek open space.
It is recommended that the County consider allowing equestrian use on the regional trail, and provide

hitching posts at trailheads. The internal trails proposed are best suited to pedestrian use only.

3.3 SITE OPPORTUNITIES

Upon synthesis of the baseline inventory, site opportunities (see Figure 4) which provided a
framework for master planning (see Figure 5) became apparent. The project area is divided into six
reaches represented by varying degrees of preservation, ecological enhancement, restoration, and
recreation recommended. Specific stream restoration techniques recommended for each reach are
described in detail as Alternative C in the 'Fisheries and Channel Existing Conditions

Recommendations' report, Appendix A.
3.3.1 Boulder Creek, Reach 1 - West of Highway 287

Mature cottonwood groves, designated
wetlands 49 & 50 (see Figure 3), occur in the
riparian zone of this reach. This forest is
dominated by plains cottonwood with
narrow-leaf  cottonwood, crack willow,
boxelder and russian-olive.  Undisturbed
natural communities of this type typically
contain a thick, diverse shrub component. In

the study area, the understory is instead

dominated by a weedy forb community. This
relatively well-vegetated area, nevertheless supports relatively high densities of nesting birds, and
serves as a foraging area for herons and egrets that nest in the rookery west of the study area. It is
also suitable habitat for the preble's mouse and many other mammalian species. It provides bedding

areas for deer, good cover for small mammals, and denning sites for raccoons, coyotes, and foxes.

Recently the City of Boulder constructed stream improvements in this reach. Grade control structures
were established which divert partial flows through the historic meanders. It is proposed that stream
restoration as described previously (see subsection 2.3.8) begin in this upstream reach. Generally,
stream restoration in the project area should be phased sequentially from upstream down. Among
other benefits, realignment of the stream into its historic meander pattern will reduce the stress on the

bridge abutments at US 287, and begin dissipating energy upstream, benefitting restoration activities
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proposed downstream. Cobble bars likely created during the previous stream improvements project
currently support a diverse weedy plant community adapted to xeric conditions. Re-grading during
restoration will allow for removal of these islands. It will also allow for reconstruction of the
Boulder-Weld irrigation diversion in a maintainable location, and reconstruction of a siphon which
captures free water, when available, via the Liggett Ditch diversion. This siphon historically supplied

irrigation water to the lands south of Boulder Creek in the project area.

Enhancement of the riparian vegetation with the introduction of saplings, shrubs, and native
herbaceous species is also recommended. Overall, management of this area emphasizes preservation,
restoration, and enhancement. No public access is recommended in this reach. The existing RTD

Park-n-Ride lot south of this area provides an opportunity for use as a regional trailhead.

3.3.2 Boulder Creek, Reach 2 - US 287 to 109th Street

Several interpretive opportunities occur in the vicinity of 109th
Street at Boulder Creek. The bridge provides a setting for
interpretation of the historic stage road in this location.
Although few historic bridge remnants remain, interpretive
signage or pamphlets would render the area a point of historic

interest. Currently, both rock squirrels and yellow-bellied

marmot(s) reside in the riprap at the 109th Street bridge. Rock
squirrels are opportunistic and do adapt to more urban settings. As marmots are typically found in the
foothills and mountains, this site likely represents the easternmost limits of marmot habitat. Marmots
currently exist at the White Rocks Ranch, about 4 miles west of this site, and it is likely that the
marmot(s) onsite have dispersed from that population. A small prairie dog colony also occurs north
of Boulder Creek in this vicinity. Because all of these members of the squirrel family are relatively
large and visible, wildlife viewing opportunities exist. These populations will likely tolerate some
level of public access. The 109th Street bridge also affords high views of the creek and stream

restoration activities. Public access to the stream is proposed, therefore, at the 109th St. bridge.

Marginal wetlands occur on the mined lands both north and south
of Boulder Creek in this reach. The abundance of wetlands north
of the creek through most of the project reach suggests the area,
situated below a bluff, is spring fed. Mine reclamation north of

the creek in this reach included a slurry seal at the north

boundary to preserve the hydrology of the neighboring wetlands.
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As a result, although the surface elevation of these mined lands is lower than the surrounding
landscape, the wetland is marginal and weedy. It is recommended that existing drainage flows
beneath US 287 which daylight in the project area be diverted through the wetland to augment the

hydrologic regime and enhance the wetland plant community.

The marginal wetland south of the creek is currently pumped by the neighboring private property
owner as a requirement of gravel reclamation. Long-term, it is recommended that the County
consider eliminating the pumping requirement, and allow establishment of a wetland and pool. This
area may provide good habitat for shorebirds particularly. Any open water resulting from this
alteration will likely require augmentation of evaporative losses of ground water. However, due to the
mined, depressed surface elevation, this wetland may provide a water quality treatment diversion for a
small quantity of Boulder Creek low flows. It is suggested that Boulder County negotiate with the
City of Boulder for use of water rights to benefit water quality where opportunities such as this arise.
It is also recommended that the County research the potential to file for water rights on naturally

occurring springs in the project area where beneficial to implementation of the Master Plan.

Due to the limited length of stream between US
287 and the 109th St. bridge, and the high cost-
benefit ratio, construction of a broadly meandering
stream in this reach is not proposed. Selectively
regrading for establishment of limited active
floodplain function, channel stabilization to reduce
incising, instream habitat enhancement, and

riparian revegetation are recommended. If the

109th street bridge will be replaced in the near
future, creation of meanders, re-alignment of the
channel appropriate to the bridge crossing, and design of the bridge to maintain bank full channel
flows and active floodplain flows separately is recommended. It is further recommended that
architectural detailing of a new bridge either be reminiscent of the historic stage road, or reflect the
value and beauty of Boulder Creek. A below grade path crossing would also be beneficial.
Replacement of marmot and squirrel habitat at this location is also recommended if the bridge is

rebuilt.

The regional trail alignment depicted in this reach allows for future enhancement of the south
wetlands, and provides for access and views on the elevated unmined fringe. Restoration in this reach

should include removal of the existing streamside road to discourage public access.
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3.3.3 Boulder Creek, Reach 3 - 109th Street to Kenosha Road

Reach 3 of Boulder Creek is the most altered stream reach in
the project area.  Channelization and construction of
streamside dikes have contributed to incising and elimination
of the active floodplain. Little riparian vegetation remains on
the south side of the stream, particularly. Due to the length of

stream unconfined by road crossings, this reach exhibits great

potential for the geomorphic stream restoration approach
proposed. Excavation of broad meanders and removal of
dikes in this channelized stream reach will generate
material in excess of that needed for reclamation of the
current channel. It is recommended that some of the excess
material be used to reclaim the existing Coal Creek channel
(see subsection 3.3.6) onsite, and to diversify shorelines on

some lakes. The remainder may have some commercial

value as construction fill or aggregate. Sale of this material
may be used to help offset some stream restoration costs. If aggregate is sold, a mine permit, or

revision or amendment to existing permits will likely be required.

Much of the project area has been gravel mined and reclaimed. Wetland 16, which occurs south of
the stream at the northeast corner of this reach is a complex of salt marsh, freshwater marsh, riparian
forest and aquatic communities. It is interpolated that this wetland was created by mining activities in
this valley. The wetland basin captures ground water and surface water runoff from the long mined
valley upslope, prior to discharge into Boulder Creek. This wetland ranks high in biodiversity, and is
earmarked for preservation. Two other large wetlands, sustained by ditch seep, occur south of the

creek and are also scheduled for preservation.

Wetland 5, north of Boulder Creek and east of 109th Street, is an emergent salt marsh and salt
marsh/salt meadow complex. A beaver den was sighted in this area. These mammals may be a
detriment to revegetation efforts onsite, therefore it is recommended that they be monitored and
managed carefully during re-establishment of riparian woodlands. The mosaic of riparian woodland,
marsh, and grasslands in this area also supports several nesting bird species of special concern in this
reach. While, at a minimum, these habitats should be protected from public access and free-ranging
cattle, the area would also benefit greatly from habitat enhancement. Enhancement activities

recommended overall, such as revegetation of riparian woodlands overstory and understory,
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implementing prescriptive grazing to allow grasslands to grow to seed, and improving stream water
quality and aquatic habitat for fish and other aquatic invertabrates, will also enhance the avian and
mammalian habitat in this area. As with all wildlife, diversification of habitat will exponentially

increase the value and richness of the ecosystem.

Wetland 2 occurs in the mined lands north of the creek, and is scheduled for preservation. The north
lake wetland 3 also provides some wildlife benefit, however the shorelines and islands lack diversity
and habitat structure. It is suggested that the County consider construction of a slurry seal at this lake

to reduce ground water exposure and provide for water storage at this lake.

Conversion of this lake to a reservoir is a good example of the potential to create mutual benefits cost
effectively by working cooperatively with other stakeholders. The City of Boulder (City) has
previously expressed an interest in sealing at least one of the Wittemeyer ponds downstream of this
lake. The intention is to store City water rights for dilution of Boulder Creek stream flows as needed
to mitigate water quality problems. Negotiations between the BCPOS and the City may include
sealing the north lake onsite for City water storage, allowing for dilution higher upstream than the
Wittemeyer property. To the County's benefit, although this lake does not have an augmentation
liability due to the age of mine reclamation, upon sealing the lake it may be possible to credit the
reduction of evaporative losses to creation of open water and wetlands proposed in the mined lands
south of the stream in this reach, thereby offsetting any augmentation requirement of these wetlands.
If the two areas occur within the same gravel mine permit area, the State Engineer's Office will
consider such an exchange, even if the lake was constructed before 1981 and does not require
augmentation (ref: Colorado Senate Bill 89-120). Additionally, some of the wetland creation and
enhancement proposed throughout the project area may provide off-channel Boulder Creek water
quality treatment, thereby benefitting the City of Boulder. It is reasonable, therefore, to also discuss
the possibility of utilizing some City water for any augmentation which may be required by these
wetlands. Further, this water may be stored in the north lake. This scenario is just one example of the
creativity and cooperation called for when addressing water rights throughout the project area in the
final design phase. Certainly, the greatest benefits will be realized if the water rights and site

planning are designed for the entire project area comprehensively.

Public access is restricted north of the creek in the Master Plan to preserve two large wetlands and
prevent stream crossing through the restoration area. Locating the trail through the pasture lands south
of the creek, instead, provides a rural experience through broad open space for the user. Scenic vistas
characteristic of the eastern plains also unfold here. Removal of the existing interior roads is

proposed. The trail shown is diverted away from the stream restoration area, accessing the Boulder-
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Weld Canal, a point of historic interest. This elevated canal provides panoramic views of the front
range and overlook views of the proposed creek
restoration area. An internal trail which follows a
short length of the canal and accesses the west shore
of the south lake is also suggested for consideration.
This lake provides some waterfowl viewing, yet lacks
habitat structure on the western shore. Susceptibility

to recreational impacts 1is, therefore, low. The

regional trail proposed continues eastward along the
south site boundary, and provides connections to both the Wise Museum and the proposed privately

developed neighboring trail to the east.

A historic cattle chute, reminiscent of the agricultural heritage of the site, is situated north of the creek
at the northeast corner of Reach 3. As this feature is portable, it is recommended that the chute be
relocated to another area within public view on the site. An historic concrete stave silo also exists at
the eastern access road from 119th Street in this reach. Public access to this area is not recommended.
Due to its size, however, the silo remains a visible aesthetic feature of the rural landscape when

viewed from the trail and neighboring roadways.

3.3.4 Boulder Creek, Reach 4 - Kenosha Road to 119th Street Alignment

The stream character in Reach 4 is indicative of the effects of
upstream channelization and erosion. Streambed materials
transported from Reach 3 have been deposited below the
Kenosha Road bridge, creating a braided stream section.
Riprap has been placed repeatedly to maintain a stream
connection to the Howell Ditch diversion. Stream restoration as

proposed in Reach 3, and the appropriate placement of the

Howell Ditch diversion are recommended.

Several remnant oxbow sloughs (wetland 30) with high species diversity and good structural diversity
occur in this reach. Over time, the hydrology needed to sustain them has been compromised.

Reconnection of high stream flows to these areas is recommended.



Beasley Slough is situated north of the creek. Water rights from this naturally occurring spring are
held by Boulder County, however without storage capability, the water rights provide little benefit.
The County may consider sealing and perhaps expanding the small lake which captures this water to

provide another option for replacement obligation or water rights exchanges on the property.

Weedy fields occur in much of the area east of Kenosha Road. These fields are dominated by weedy
forbs, or weedy forbs with grasses. Some areas contain a solid cover of weeds. Therefore, weed
management, interseeding with native species for biodiversity enhancement, and careful management

of grazing and the prairie dog populations in this area is recommended.

Several populations of prairie dogs occur in
this reach and are considered one large,
interconnected colony. These animals are a
significant resource for the predators they
attract, particularly raptors. Prairie dog
colonies also provide wildlife watching
opportunities, and good habitat or habitat
elements for some sixty-four species of
vertebrates (Campbell and Clark 1981). Due

to the colony's significant size and value to

predators, it is proposed that public access be
limited to wildlife viewing from the proposed loop trail at Kenosha Ponds Park, Reach 5. Views of
the oxbow sloughs and the Duffey Pigeon Barn historic feature can also be enjoyed from this trail,
depicted immediately east. It should be noted that the current deterioration of the Duffey barn could
pose a public safety hazard. Fencing to restrict public access, and renovation of the structural

integrity is recommended if the barn is preserved.

3.3.5 Boulder Creek, Reach 5 - Kenosha Ponds Park

Reach 5 of Boulder Creek lends itself to some stream
restoration activities, including: selectively regrading to
enhance floodplain  function, instream  habitat
enhancement, bank stabilization, amplifying meanders,
and revegetation. A narrow meander pattern and active

floodplain with attendant riparian vegetation has

naturally re-established in the channel, however. The
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lakes north of the creek limit meander establishment northward, a powerline easement limits
regrading of the stream at the west end of the reach, and east of the pedestrian bridge a buried natural
gas pipeline traverses the south bank of Boulder Creek. Also east of the bridge, a relatively well
developed shrub understory occurs on instream point bars, providing habitat for several bird species
of interest. To reduce the cost of stream restoration overall, to preserve the existing riparian
vegetation, and due to the presence of these physical barriers, the proposed plan limits meander

excavation in this reach.

The Kenosha parcel adjoins the town of Erie to the south and east. Residential development is
scheduled to occur in the area. Providing a passive recreational area in this vicinity to serve the
citizens of Erie was, therefore, an important consideration of the Master Plan. Because the potential
for stream restoration is limited in this reach, and a variety of interesting amenities exists, west
Kenosha, herein referred to as Kenosha Ponds Park, is a prime location for passive recreation,
interpretation, and trailhead facilities at the eastern limit of the Boulder Creek regional trail corridor.
Passive recreational activities recommended include hiking, fishing, wildlife viewing, and picnicking.
Programmed educational activities would also be appropriate. Phasing of park development in this
area does not rely on sequential stream restoration phasing, and can occur at any time according to

Boulder County's priorities and budget.

A small prairie dog colony occurs in this reach. Preservation and restriction of public access at the
larger colony in Reach 4 allows the opportunity to provide public access nearer this colony. Stream
restoration activities in Reach 4 will generate excess excavated material. It is recommended that
some of this material be used to fill and diversify the shorelines of the solitary small gravel pond
south of the creek. Shoreline enhancement, including revegetation, will benefit both wildlife habitat

and the aesthetic quality of the pond in this public area.

A small drainage channel in the center of the area provides access to
shallow water with aquatic and amphibious life. Areas such as this are
valuable exploratory areas for children. Access to these amenities,
Boulder Creek, and several visual amenities at the eastern limit of

Reach 4 are accommodated by the suggested internal loop trail.

A series of rectangular gravel ponds occurs south of Boulder Creek.
Due to their sizes and angular configuration in both plan and profile, these ponds present a unique
opportunity for a native fish hatchery, or refugia. Alternatively, they may be used as a stocked fishing

concession. The Colorado Division of Wildlife (CDOW) has expressed an interest in managing a
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native fish hatchery in this area. Negotiations with CDOW would determine the details of an
agreement, but management considerations may include such things as public education, and stocking
Boulder Creek in the project reach with a percentage of each harvest. If a hatchery is developed
south of the creek, public sportfishing is recommended at the north lakes. Public fishing at the north
lakes will require fish habitat enhancement, some shoreline re-contouring, and revegetation for bank
stability. The existing pedestrian bridge at Boulder Creek is deteriorated and will require replacement
or repair if public access is provided north of the creek. If public fishing occurs in the rectangular
gravel ponds, preservation of the open space lands north of the creek is recommended, with no public

acCcCess.

Given the restoration efforts, land uses, and land management practices proposed throughout the
project area, an interpretive facility or educational center would also be a very beneficial use at
Kenosha Ponds Park. The buildings remaining at the Howell-Robinson
Farm complex are scheduled for removal upon commencement of mining at
cast Kenosha (see subsection 3.3.6). Because of its architectural interest, it
is recommended that building no. 2 be considered for rehabilitation and

relocation at the Kenosha trailhead. This building could potentially house

interpretive information for the area.

The existing oil and gas facility access road easily accommodates entry to Kenosha Ponds Park from
Kenosha Road. It is also recommended that a regional trail linkage be provided to the neighboring
privately developed trail proposed in the vicinity of the Boulder-Weld Canal (see section 3.2). The
existing small reservoir near the entry road lends itself to shoreline planting and entry signage as a

gateway feature to the park area.

3.3.6 Coal Creek, Reach 6 - Kenosha Mine

The portion of the Kenosha parcel east of the entry
road constitutes the permitted Kenosha mine, an
aggregate resource owned by Boulder County.
Mining or leasing the mineral rights on Kenosha
would generate revenues to help offset some stream

restoration costs in the project area.

The permitted reclamation plan consists of a lake

south of the Public Service Company easement, and a cottonwood grove / marsh wetland to the north.
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This reclamation plan presents several opportunities beneficial to the Lower Boulder Creek and Coal
Creek Open Space Master Plan. It is recommended that the County consider sealing the south lake
via compacted backfill, or slurry trench if needed. Under Colorado water law, evaporative losses from
all gravel pits that expose water after December 31, 1980, must be augmented. In this region, the net
annual evaporative loss is approximately 2.34 acre-feet per acre of exposed groundwater surface area.
An equivalent quantity of water must be reserved in order to augment the pit. The County owns water
rights in this area which could be used to partially augment the pit, although purchase of additional
water rights may required. If the lake is sealed however, these rights could be stored and dedicated to
other beneficial uses, such as augmenting wetlands created or enhanced, if required. Again, sealing
the south Kenosha Mine lake will minimize ground water depletions, eliminate the ground water
replacement obligation on an unsealed lake, provide for water storage capability, and maintain
flexibility regarding use of the County's water rights currently used for cultivation of this area.
Furthermore, sealing is generally a relatively low cost activity when done prior to reclamation, while
the pit is dewatered. The town of Erie has also expressed an interest in water storage at this lake.

Discussions with Erie regarding cost-sharing, therefore, would also be approriate.

-~ | Extreme degradation of Coal Creek in this reach suggests that the
most desirable alternative for reclamation of the stream is to
establish a new channel designed to convey current and future
flows in excess of the historic intermittent flows. Diversion of
these flows along a shallow gradient roughly in the vicinity of the
Boulder-Weld canal and the entry road is proposed. It is
recommended that these flows be diverted through the constructed
wetlands at Kenosha mine prior to outfall at the existing Coal
Creek channel near the northern property boundary. The marsh
wetlands planned will provide water quality benefits to Coal
Creek flows. Islands of woody vegetation placed to distribute
flows throughout the wetland, will increase the length and time of

treatment. Water quality treatment basins such as these are

becoming more common features for tertiary treatment of
wastewater below treatment plants and in developments which rely on septic systems for wastewater
management. It is highly recommended that the County consider a proposal to the U.S. Army Corps
of Engineers for mitigation banking of these and other wetlands created in the project area. Like other
features of the Master Plan which emphasize restoration, ecological enhancement, and sustainability,
this water quality treatment option also provides a prime opportunity for interpretation and education.

The wetlands planned will also provide a wildlife sanctuary rich in biodiversity. Access to the
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western wetland boundary via an accessible, interpretive boardwalk is a recommended element of the

proposed loop trail system at Kenosha Ponds Park.

Abandoned oxbow channels occur above the west bank of Coal Creek. These remnants of the historic
Coal Creek channel contain a very diverse cottonwood / shrub community. Currently, the stream
invert occurs some 20-25 feet below this historic channel due to severe down cutting. As a result, this
complex of native trees, shrubs and vines is threatened by the associated drop in the water table.
Several options for restoring the hydrology in these areas exist, however. Seep from the wetlands
created by mine reclamation may be sufficient to sustain this plant community in the northern portion
of the site. If the south mined lake is sealed, however, the contiguous woody riparian community may
be further impacted by the downslope cone of ground water depression. A small outfall channel from
the lake into the rehabilitated channel through the oxbows may offset those impacts. Alternatively,
with reconstruction of degraded segments of the oxbows, this historic channel could convey the

historic intermittent flows once again.

It is recommended that the existing Coal Creek channel be backfilled as possible, and reclaimed as a
drainage swale for agricultural runoff. Overburden excavated from mining at Kenosha, and/or
material generated from meander excavation and dike removal at Boulder Creek may be used to fill
the degraded Coal Creek channel. If cost and a lack of sufficient fill material are major concerns, the
historic intermittent flows may continue to flow through the existing channel, or be piped through this

segment of Coal Creek to eliminate further degradation.

Dense shrub growth in the perched, remnant channel supports a suite of shrub-nesting birds once
common, but now mostly absent from the plains of
Boulder County. Due to the potential for these now
uncommon species to nest, no trail access is scheduled at
Coal Creek, and it is suggested that the existing access
road be removed upon mine reclamation. Access to the
northern oil and gas facilities can be accommodated by the

entry road and connecting access road which skirts the

north property boundary.
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3.4 IMPLEMENTATION

3.4.1 Design Development

Development of the Lower Boulder Creek and Coal Creek Open Space Master Plan and this advisory
report concludes the master planning phase of this project. Implementation will involve a design
development phase wherein a final design of each stream reach, individually or collectively, will be
completed prior to construction documentation. Anticipated tasks of design development include, but
are not limited to: obtaining a detailed topographical survey, infrastructure location and mapping,
gathering additional channel morphology and stream flow data, definition of stream restoration
parameters, ground water monitoring as-needed, and additional water rights data collection. Water
rights issues and opportunities should be addressed strategically and comprehensively for the project
area to determine potential uses of water rights owned by BCPOS and other stakeholders, where
mutually beneficial options exist. Some detailed inventories must also be completed, such as wetland
delineations in or near affected areas, threatened and endangered species surveys, and investigation of
possible dump sites in the stream corridors which would affect stream restoration. Although the
project team consulting engineers do not foresee any adverse impacts of this Master Plan on the
regulatory floodplain, floodplain effects should also be analyzed in the final design stage. A
determination as to whether revisions to the Kenosha mining and reclamation plans are required will
also be made. If revised, a technical revision or amendment to the DMG permit would be submitted

and processed at this time as well.

Once the additional data collected has been analyzed, and a budget determined, final design,
construction documentation, and permitting begins. It is anticipated that construction will occur in
phases. As indicated on the Master Plan, stream restoration should be phased upstream to down, at
least through Reach 4. The Kenosha parcel may be mined and the park area developed at any time,
according to the County's priorities and availability of funds. A plausible time frame for completion
of stream restoration for the entire project reach may range from 3 to 10 years, though the schedule is
flexible.

3.4.2  Preliminary Estimate of Probable Construction Costs

The attached estimate of probable construction costs (see Table 3-1) is based on 1998 cost figures. It
includes stream corridor restoration, wetland enhancement and creation, and development of the
native fish hatchery and north sportfishing ponds. It is anticipated that trails and other recreational/

interpretive features such as trailhead amenities, picnic areas, signage, or a boardwalk will be
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Table 3-1: Preliminary Estimate of Probable Construction Costs

3-15

| Item Unit Qty Cost Subtotal |
Stream Corridor Restoration
Data Acquisition/Final Design
Boulder Creek If 20,000 $22 $440,000
Coal Creek If 4,000 $22 $88,000
Materials Acquisition (delivered and staged)
Rootwads ea 225 $100 $22.500
Rock tons 50,000 $15 $750,000
Preliminary Excavation/grading (spoils distributed 35 min. from excavation)
Channels cy 700,000 $4  $2,800,000
Wetlands cy 105,000 $4 $420,000
Final Grading (channel/riparian/floodplain)
Boulder Creek If 19,640 $92  $1,806,880
Coal Creek
Channel If 3,965 $78 $309,270
Wetlands ac 26 $3,120 $81,120
Revegetation
Willow (harvested) sf 91,500 $3 $274,500
Floodplain Seeding ac 163 $2,500 $407,500
Wetland Planting ac 30 $6,700 $201,000
Subtotal ~ $7,600,770
Native Fish Species Hatchery
Final Design Is 1 $7,500 $7,500
Lake dredging cy 19,360 $5 $96,800
Shoreline regrading If 3,500 $2 $7,000
Access road construction If 2,300 $26 $59,800
Habitat development ac 3 $1,500 $4,500
Fish population reclamation acft 100 $88 $8,800
Electrical service If 1,000 $13 $13,000
Pond aeration ac 18 $1,944 $34,992
Revegetation ac 2 $7,000 $14,000
Subtotal $239,892
North Ponds Sportfishing Development
Data Acquisition/Final Design Is 1 $10,000 $10,000
Shoreline regrading (4800'x30'x3.5") cy 21,500 $4 $86,000
Fisheries reclamation acft 165 $88 $14,520
Habitat development ac 4 $1,500 $6,000
Fish Stocking ac 22 $330 $7,260
Revegetation ac 5 $7,000 $35,000
Subtotal $158,780
Project Sub.  $7,999,442
Contingency  $1,199,916
TOTAL  $9,199,358



designed by BCPOS staff and phased in under the County's annual park and open space improvements
budget. The estimate of probable construction costs also does not include repair or replacement of the
small bridge at Kenosha, weed management, revegetation of upland areas, monitoring, nor

maintenance of proposed channel restoration features.

Activities which will offset some construction costs are also not included in the cost estimate. For
example, revenues generated by the sale of gravel resources at the Kenosha mine, or the sale of excess

excavated material can be applied to the costs.

3.4.3 Partnering and Funding

The Lower Boulder Creek and Coal Creek Open Space Master Plan fulfills many varied objectives
and is, by design, a good candidate for funding assistance from multiple sources. Stream restoration,
wetland creation, and water quality improvements are currently national environmental priorities, and
multiple funding sources occur at the federal, state and local levels (see Appendix B). For example,
the Clean Water Act Initiative has designated extensive funding for stream restoration and water
quality improvements projects, particularly in the next five to six years. Section 319 of the Clean
Water Act has established grants funded by the EPA and administered by the Colorado Department of
Health, Water Quality Division. These funds are earmarked for the protection of water quality,

emphasizing projects which address non-point source pollution.

A partial compilation of other potential funding partners is provided in Appendix B. Even an internet
search on the topic of funding sources for stream restoration and wetland creation and enhancement
projects today is staggering. Therefore, although the preliminary estimate of probable construction
costs is high, it is emphasized that cost sharing opportunities with multiple agencies renders the plan

achievable.

It is recommended that BCPOS begin partnering discussions with potential funding sources and
involved stakeholders during the final analysis and design development phase. Key stakeholders
include the City of Boulder, and the communities of Erie, Superior, Lafayette, and Louisville. As
mentioned previously for example, construction of wetlands which will benefit Boulder Creek water
quality may require that additional water rights be appropriated to offset evaporative losses of ground
water. As this would benefit the City of Boulder's efforts to address water quality concerns,
discussions with the City for some use of City water rights is appropriate. It is emphasized that

conversion of some lakes to reservoirs, restoration of a functional stream reach, riparian revegetation,
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and construction of wetlands as proposed throughout the project area will provide mutual benefits for
all stakeholders. Negotiation with these agencies is highly recommended in order to fully realize the

enhancement and restoration potential of the project cost-effectively.

The project area also occurs within the Urban Drainage and Flood Control District's (UDFCD)
jurisdiction. UDFCD, a regional district, provides funding assistance to municipalities within its
jurisdiction for design, maintenance, and construction of stream improvement and flood control
projects. It is recommended that the County approach UDFCD as a funding partner for the stream
restoration proposed. Typically, UDFCD design criteria requires construction of a road adjacent to
the stream to provide access for maintenance. Since the geomorphological approach to stream
restoration planned will significantly reduce, the need for regular channel maintenance long-term, it is

suggested that the County negotiate waiving this requirement.

3.4.4 Monitoring

For the benefit of both long-term management of this property and for future similar projects, it is
strongly recommended that a long-term monitoring plan be developed and adhered to. Monitoring the
stream restoration efforts in established permanent plots is crucial to the success of the project. A
comparison of baseline and post-restoration data will determine both the successes and failures, and
contribute to design of subsequent phases of the project. Monitoring will also contribute information
critical to the science and art of stream restoration. This field of applied science is rapidly growing as
environmental priorities nationwide are shifting to water resources. The Master Plan proposed for
this property employs stream restoration and water quality treatment techniques which are at the
forefront of the profession. One of the great benefits of this effort will be the information it offers for

the advancement of the science.

Monitoring the development of habitat in terms of plant and animal species diversity, voluntary plant
establishment, ecological succession, the appearance of species of special concern or threatened and

endangered species, etc. will also provide much needed data for the profession.

Monitoring should begin prior to project construction to establish permanent plots and determine
baseline data. Monitoring may be undertaken by BCPOS staff, consultants, and/or high level
university students. Publication of this information, and presentation in professional venues is highly

recommended.
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3.5 CONCLUSION

Boulder County has made a substantial commitment to the preservation of its natural resources by
acquiring and planning the lower Boulder Creek corridor open space lands. In so doing, it has also
created unprecedented opportunities for progressing toward a sustainable community. A workable
environmental ethic requires a perception of community and environment as one integral system. For
this system to be sustained, it is essential that the inherent integrity of natural systems be recognized,
and their ability to function restored. By definition, restoration means simply giving back what was

once taken away.

Water, more than any other resource, reminds us of the interconnectedness of communities and all
life. By maintaining its commitment to this precious natural resource and summoning the cooperation
of involved and interested parties, Boulder County can restore the life, health, function, and beauty of
lower Boulder Creek and Coal Creek on these open space lands, and set a precedent for other
communities. Incrementally, our waterway systems can be restored. And, restored, they will continue

to sustain us for generations to come.
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MANAGEMENT SUMMARY

Native Cultural Services performed a cultural resource survey of
the Lower Boulder Creek Corridor. The study area is Open Space,
managed by the Boulder County Parks and Open Space Department. The
cultural resource study was conducted as part of a comprehensive
environmental master plan for the Lower Boulder Creek Corridor.

The study area encompasses portlons of Boiulder Creek and Coal
Creek, from % mile west of Highway 287, extending east to the

county line. The parcels are in _Sectlc_ns 1, 10, 11, 12, 14, and -

15, T1N, R69W, 6th PM, comprising approximately 1110 acres. An
:Lnten51ve | 100%) cultural resocurce inventory was conducted on
approx:unately 212 acres, and a visual reconnaissance survey of
approxnnately 300 acres was made. The remaining acres were not
inventoried, due primarily to their being disturbed by gravel
quarrying, or because they were wetlands or marshlike.

The purpase of this inventory was to locate, record and evaluate
the historic and prehistoric cultural resources within the study

area, so that appropriate management decisions may be made

regarding their protection or interpretation.

Four previously unrecorded sites and two isolated finds were
located. The sites are the Duffy Pigeon Barn (5BL7098); the
remnants of an historic bridge (5BL7099), probably part of the
Denver-Cheyenne Stage Road; the Howell-Robinson Farm (5BL7100); and
the Howell Ditch (5BL7103). The isolated finds consist of a
concrete stave silo (5BL7101), and a portable cattle chute
(5BL7102) .

Two historic 'ditch sites, the Liggett Ditch (5BL860) and the
Boulder and Weld County Ditch (5BL861), previously recorded outside
of the study area had segments located within the current study
area which were doaumented. T : .

None of the cultural propertles are ellglble to the National .

Register of Historic Places, due to a lack of significance or due
to loss of integrity from post-use changes and modifications.
Building 2 at the Howell-Robinson Farm is a braced frame pinned
mortis-and-tenon granary constructed about 1875, later converted to
a barn. It may be eligible for -local Landmarklng as an example of
thls type of construction.
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INTRODUCTION _

Native Cultural Services performed a cultural resource survey of
the Lower Boulder Creek Corridor. The study area is Open Space,
managed by the Boulder County Parks and Open Space-Department.. The
cultural resource study was conducted at the request aof Anderson
and Company, as part of a larger environmental study, with. the

purpose of developing a comprehensive environmental master plan for

the Lower Boulder Creek Corridor.

’The study area consists of approxlmatelyilllofacres;“lAn intensive

(100%) cultural resource inventory was conducted on' approximately

212 acres, and a visual reconnaissance survey of approximately 300
acres was made. The remaining acres were not inventoried,.  due
primarily to their being disturbed by gravel quarrying, or because
they were" wetlands or marshlike. _ :

The study area 1ncludes parcels of Boulder County Open ' Space
encompassing Boulder Creek and a portion of Coal Creek, from % mile
west of Highway 287, extending east to the county 1line.’ The
parcels are in Sections 1, 10, 11, 12, 14, and 15, T1N, R69W, 6th
PM. The study area is deplcted in Flgure l Wthh also shows the
inventory and reconnaissance areas.

The intent of the survey was to 1ocate and document hlstorlc and
prehistoric cultural resources -within' the study  area, ‘and to
evaluate their significance and eligibility for the National
Register of Historic Places (NRHP) and for local Landmarking, so
that appropriate management decisions may be made regarding their
protection o6r interpretation.

Peter J. Gleichman served as principal investigator for the study.
The field work was performed in August and September, 1997, under
the direction of Pete Gleichman and Tracy Sweely (crew chlef), with

the assistance of Frances Black, Cara Gulley, Dock Teegarden, and
Michael Whalen. Historic research was conducted by Scott Phillips

and Pete Gleichman. - ‘Tracy, Sweely and Michael Whalen assisted:with
report preparation. Field notes are curated at the offlce of
Natlve Cultural Services in;Boulder. .. oo ; :

Our.. thanks to. Emma Snyder, -Sarah  Wise, Ralph.‘Newman, Richard

Koopmann, Richard Savino, Cralg Anderson, and Jack Wheeler for
sharlng thelr knowledge, of the history of the area with us.

ENVIRONN[ENT

The study area parcels are w1th1n the Great Plains phy51ograph1c
provence, in the Boulder Creek and Coal Creek floodplains. Boulder
Creek is a permanently flowing stream and is the natural permanent

e
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- water source of the study area. It feeds the Boulder and Weld
fCounty Ditch which passes through the southern central portion of
the study area. Boulder Creek itself is a.part of the South Platte
dralnage system. Coal Creek is a- trlbutary of Boulder Creek.

The. elevatlon of the study area ranges from 5060 feet at the .

northwestern end of the study area to 5030 feet at the southwestern
end of the study area, sloping down to the east to 4970 feet in the
eastern end of the study area. _ _

- The study-area was once gently rolling'grasslandS'WithVa riparian

corridor along Boulder Creek, but is currently' gently‘:rolllngn
-farmland, pastures, and wetlands. Rlparlan vegetation“is still
present along the waterways of the creeks and ditches within the
study area, including some cottonwood trees. = Detailed studies of |
~the flora and fauna of the area are being conducted by others as-1

,part of the comprehens1ve env1ronmental master plan

The survey area straddllng Sectlons l and 12 (TlN, R69W) is now

pasture land,’ and cultivated cornflelds and alfalfa flelds. some .
of this area has been quarried: - The survey area located in the N
% of the NE % of Section 11 (TlN R69W) is predomlnantly pasture
but some areas are cultivated in alfalfa. The survey area located.
in the center of Section 11 (TlN R69W) is wetland in the western -

‘portion and cultivated fields in the higher eastern portion. The

survey area encompa551ng'portlons of the eastern % of Sectlons 10

and 15 and the western edge of Section 11- (TlN RGQW), north and

south of Boulder Creek, has been guarried and reclaimed. - The " .

survey area encompa551ng portions of the west % of Sections 10 and
15 (TiN, R69W) is cultivated fields in the. southern portlon ‘and
the Dawson High SChool Complex and Grounds 1n the northern .

The soils in the western most border of the study area are an7

Ascalon brown sandy. loam, . soils nformed on terraces and uplands in
loamy mlxed alluvium and.w1nd-la1d,materlals" (Moreland & Moreland
1975:5). ¢ Soils along the creek are Niwot soils, .clay loams

suitable for pasture and meadow or mining for gravel. " Soils in

most of the study area, the: central and eastern central portion,
are Loveland soils (llght clay loam) and are suitable for irrigated
crops and pasture. The Coal Creek floodplain, in the eastern
portion of the survey ‘area contains ' McClave clay loam, soils
"formed on low terraces. and bottom lands in loany alluvium"

(Moreland and Moreland 1975:18). These soils are suitable for -~

lrrlgated farmlng and pasture land.g,

The.potentlal sultablllty of the s0ils in the area, as desorlbed by
Moreland® and Moreland.  (1975) c¢oincides with the study area's
current and historic land use as pasture, irrigated cropland, and
quarries for gravel. The study area also contains several 011/gas
wells, and energy resource extractlon is ongolng _




HISTORIC CONTEXT, PREVIOUS INVESTIGATIONS, AND EXISTING DATA

The known culture hlstory of the general area is summarlzed in
Elghmy (1984) and Mehls (1984) e

The study area has’ hlstorlcally been rural and remalns so. . The
closest communities are Canfield and Erie.

The area around the modern Town of Erle was orlglnally settled in
1859 after coal was dlscovered (Smlth 1989:11) . . Early Erie area
homesteaders sold chunks of coal . and by the early 1860s Erie was
an establlshed stage stop, w1th.major m1n1ng 1nterests operatlng in
earnest in" the area by 1866 (Smith 1989:11). Several important
coal mines were in the area around. Erie, a part of .. Colorado's
Northern Coal' Field, a.k.a. the Boulder—Weld Coal Field. Coal
mining does not' seem to have’ taken.place w1thln the study area, but
did occur just to the south. , The economlc 1mpacts of the coal
mines may well have played a role 1n the 11ves of people in the
area, however. - . ‘ '

Irrlgatlon in ‘the’ area began around 1859 Wlth the Lower Boulder
Ditch: rece1v1ng the first ditch decree (Dynl 1989:85 & 99).. By the
beglnnlng'of the 1870s ‘the Boulder Valley Railroad had reached Erie
(Dyni 1989:49). The town of Canfleld had a. rallroad depot by 1873,

and the Canfield Mill, a grist mill to serve local wheat . farmers.
Dyni  (1989: 81) 1nd1cates that by the 18805 there was fairly
exten51ve openhrange gra21ng of cattle in the area, not from. large
cattle ranches, but rather from farmers raising . dairy cattle.

" Families living in the southern portion of. the study area would

have sent their children to the Canfield School established in
1880. By 19201 the Gooding School was operatlng,fand children
living in the northern portiocn of the study area would attend that
school (Dynl 1991). '_Farmlng/ranchlng were the prlmary economic
pursults in the study area._'_ o o - :

Hlstorlc themes relevant to the study area are: Agrlculture from
ca. 1859 to the present; Water Resources, from ca. 1859 to the
present,; partlcularly the development of 1rr1gatlon dltches, and
Transportatlon, from the 1860s. Mining ‘and Extractlve Industrles
seem to have been engaged in only " durlng recent.tlmes (011 and gas
wells, gravel or aggregate qnarrylng) : . . o . ‘

A file search of the study area was conducted by the Colorado
Office of Archaeology and Historic Preservation (OAHP) on September
24, 1997. It revealed that no prev1ous investigations have been
conducted in the study area,zthough two dltches,_W1th segments
running through the study area, had been recorded. previously,
outside of the study area. These ditches are the Liggett Ditch
(5BLB860) and the Boulder and Weld County Ditch (5BL861).



 OBJECTIVES

The primary objectives of the present study were to. provide
Boulder County Parks and Open Space with an inventory of
archaeological and historic sites, to assess the significance of
any sites located, and to provide recommendatlons on how to manage
the cultural propertles in the study area.

Prehlstorlc sites in this area of the plalns are generally limited
to small scatters of’ 1ithic  debris and tools left by groups
following a- hunter- gatherer 'adaptatlon . Bone beds from
klll/butcher sites are present on the plains, and stone circles,

firepits, and both ephemeral camps and campsites with substantial '

layers ° of- culturally deposited materlal are present in eastern
Boulder -County (Glelchman,_et al. 1995) Any of  these types of
prehlstorac cultural - propertles ‘could potentlally occur in the
study area. Most historic sites in the surrounding area are
related to ooal mining, homesteads,'agrlcultural pursuits, and
rallroadlng 1n the late 19th or early 20th centuries. o

Informatlon obtalned from prehlstorlc sites, if found could be
applicable” to ‘a number of research. concerns such as. reg:Lonal
chronology, settlement patterns, jresource utilization, site
function, ‘and cultural afflllatlon.' 'Many of these issues, are
outlined in Elghmy g (1984) "Colorado Plains Prehistoric Context"
Data 'concernlng' historic resources could be used. to address
gquestions about:late 19th and early 20th century occupation and use
of - the plains. Some of these guestions have ‘been outlined in
Mehls' (1984) "Colorado Plains Historic Context“_and in Friedman's
(1989) "Boulder Hlstorlc Context PrOJect" ' L :

Prehlstorlc 51tes tend to be 1n areas near water sources or other.

critical natural resources. ' There are permanent water sources
within the study area, Coal Creek passes through the east end. of
the study area and Boulder Creek runs throughout. It was expected
that the chances of locating prehistoric materials in the study
area would ' be minimal for ‘several reasons. . The area is
predomlnantly within the Boulder Creek floodplaln, and. while
floodplalns were used prehistorically, the preferred habitation
areas ~were terraces and bluffs above the: floodplain. .. Any
prehistoric sites which were present Would have been. subject to
floods, and probably either washed away or buried. The area has
also been cultivated for several generations, and some of the area
has been quarried for gravel. The creek has been channelized.
These historic disturbances to the area may also have destroyed or
masked prehlstorlc ‘manifestations. Indeed, the OAHP file search
revealed no discoveries of prehlstorlc materlal'ln a sample of five
prev1ous nearby surveys.; :



METHODS

Extensive- gravel gquarrying in the study area, “"the presence -of
marshlike wetlands, and to a 'lesser extent the presence of
cultivated fields preclude the necessity: for’ ‘systematic intensive
pedestrian: inventory. An intensive (100%) pedestrian inventory was
completed over approxlmately 212 acres.  This level  of 1nventory

‘was - intended for unquarried land that wasn't’ ‘marshlike and had
potential for cultural resources. Most of the ‘area along Boulder

Creek was also exXamined 1nten51ve1y.-

,Visual reconnaissance‘was performed in areas that could be v1sua11y
. assessed [ for ‘cultural features "upon the" ground” ‘surface from a
~distance but did not warrant. systemat1C'walkover, either because of
-gravel quarrylng or limitations in ground v151b111ty due to the

presence .of hayfields or crops. 300 acres were surveyed in this
manner.

The remainder of the study area was not examined.

‘Pedestrlan survey was performed by systematlcally walking a series

of. adjacent linear transects with: surveyors spaced between 20 and
30 meters. in . interval.. . Ground visibility. was’ generally poor,

i___averat_:,rj.ng between 0-15% in all areas except :in the portion of ‘the

survey area, located immediately NW.of .the 1ntersection of Kenosha

‘road .and.. 119th St. In that area the visibility was high at 50 -

80%. This is an often used horse pasture which would explain the
increase in,K visibility.

Evidence of cultural manifestations was" sought ‘in the form of -

:prehistorlc and histor1c13ebris, structural remains, or any unusual
surface anomaly When an artifact or feature was encountered, the

area was thoroughly explored, and:the: nature of the manlfestation

was. determlned and approprlately recorded

Sites were deflned as assemblages of more than flve artifacts in a
definable area, .or. artifacts. with -buildings, . structures, or

features. Isolated finds were five artifacts or less, or solitary
features or structures without associated artifacts

Sites and 1solates were recorded. by completlng' the necessary

'Colorado Cultural. Resource Survey forms,'creating a scaled sketch

map, and photographing the phy51cal remains._

Historical research was conducted both through 1nterv1ews with

persons knowledgeable about the history of the area, and through
archival research at the Boulder County Courthouse and at the
Carnegle Branch Library for Local Hlstory E , :



RESULTS

Durlng the course of the survey four previously unrecorded. sites
and two isolated finds were identified and documented. . Two
'hlstorlc ditch sltes, -the nggett Ditch and the Boulder. and Weld
County Ditch, that.had been previously recorded outside of the
.study . area had.segments located within the current study area. The
cultural propertles are summarized below, and additional, detailed
information is present. on. the Colorado Cultural Resource Survey
forms, a detached appendix of this report o .

Several other cultural manifestations were noted,durlng'thls survey
that were not documented. as formal cultural properties, i.e.; as
51tes or isolated finds, due prlmarlly to insufficient age, but.in
some cases due to. 1ndeterm1nable age:: These other manlfestatlons
are llSted w1th map locations in Appendlx A : .

SITES

Site 5BL860.19 is the segment of the Liggett Ditch which runs from
SW to NE -along -the north: boundary of the County Open Space parcel
in Section 10 (the Alexander Dawson" property) . 'Other segments of
~the ditch out -of the study area have been: previously recorded. = The
ditch is active, and has 'a date of: fee appropriation of May 1,
1868. . The dltch has prlorlty number 30 for water from Boulder
rCreek : Dl o

Site 5BL861.8 is the segment of the ‘Boulder and Weld County Ditch
'whlch extends from the headgate 'in the NW % of Section 15 and winds

east and northeast through Sections 14; 11; and 12 - (T1N, RGBW), and

continues past the east boundary of Sectlon 12 ‘at the Boulder-Weld
County line, the east boundary: of the study area. 0Other segments
of the ditch out of the study area have been previously recorded.

The ditch is active, and has a date of fee approprlatlon of May 1,
1871. - The dltch has prlorlty numher 33 for water from Boulder
Creek.. : R ST ] _

The Boulder and Weld County Ditch also carries the,water allocated
to the Martha Mathews Ditch.  The Martha Mathews Ditch hHad a date
of . fee appropriation:of June: 1, 1861, with priority number“éight
for water from Boulder .Creek.. ' While’ there  was apparently a
separate ditch structure for the Martha Mathews Dltch at one tlme,
the dltch no - longer ex1sts. S

Site sBL7098 is the bﬁffjpigebn Barn (Figure 2). The barn is one
and one-half story vernacular wood frame building, 24'3"x 18'8".
The walls rest on perimeter beams set on the ground. - They are

framed on 4x4"s on the south, 2x4"s on the east and west walls, and

L




various size poles onthe north wall. Corner posts appear to be
railroad ties. Sheathing is vertical planks, 1x9"s, 1x10"s, and
1x12"s, with metal signs overlaying. The metal signs say "Duffys'
0ld Fashioned Root Beer". = The floor is poured concrete. The
gabled roof 1s corrugated metal over milled planks, with a 6/12
slope. - The hay mow or  loft. rests on 2x4"s: and poles '@ 24" aon
center.: There are three, possibly four doors and two window
openings on the first floor. The hay mow has window openings on
the E and W ends for loading hay. There is ‘%" hardware cloth
‘skirting the perimeter of the bulldlng at ground level. - The barn
currently contalns modern trash EREECE

Hlstorlc Datau : ' R ' o ' e
The barn was part of a farm complex purchased by'Mr Duffy. ‘Duffy
owned . "Duﬁfys, Inc." of Denver CO, and produced "Duffys' Delicious
Drinks" a line.of soda pop. A house formerly stood south and east
of the barn. . Duffy had the houseand all other out-buildings
demolished: in 1944 or 1945. The barn, originally used for stock,
was converted-to use as a pigeon barn, housing homing pigeons. It
was so used until about 1968-1970, when Doniphan purchased the
property.. : The barn was vacant thereafter. (Emma Snyder personal
communlcatlon 1997) S

FIGURE 2 - View north at 5BL7098 the Duffy
Plgeon Barn.:. L et



Site 5BL7099 consists of brldge remnants, possibly from the Denver-
' Cheyenne Stage Road. This site is currehtly located beneath the
current bridge crossing Boulder Creek on 109th St, about 600 meters

(m.) North of Jasper Rd. - The bridge remnants consist of two
uprlght wooden posts:on: the north side of Boulder Creek, in the
water adjacent to the creek bank. The posts are 10" in dlameter,

5'10" apart, and extend 3'3" above the water line.  They are
oriented along an E/W line just west of the current bridge center
line. . Dlrectly north of the posts, on the ground surface and
extendlng below & pile of sandstone slabs, are at least 4 planks
measuring 9" wide by 2" thick of indeterminant- length, but at least
10' long. These planks are stacked at least two thicknesses high.
The length is oriented E/W. There are at least two more planks of
apparently the same dimensions located to the east of these planks.
only a length of 2' is visible as these planks also extend beneath
sandstone_ rubble. = There are many slabs of ILyons sandstone
scattered and piled on the creek bank, some with concrete attached,
whlch.were apparently associated w1th the bridge or the stage road.
They vary in 51ze, with the largest 10' by 5'5" by 1'10" thick.
The smallest is about 1' by 6". -Thicknesses vary, for example 4",
6" 8" and 10" thick. On the south side of the creek this rubble

is to the east of the current bridge abutments ‘and on the north
side the rubble is concentrated beneath the current bridge and also
slightly to the east. More recent concrete fragments are also
scattered on the creek banks.

Historic Data : .

A map of Road No. 135, platted July 13, 1901, identifies it as the
"0ld Denver:' and Cheyenne Stage Road". Road No. 135 (since
renumbered) extended from south of Longmont to Baseline, and
followed the. route of what is now nghway 287, in part, Jjogging
over to cross Boulder Creek on what. is now 109th Street. The
overland Stage Line ran stagecoaches on the Denver—Cheyenne Stage
Road in the 1860s and 1870s.. The Overland Stage Line was owned by
Ben Holladay and taken over by Wells Fargo in 1866. The successor
to Wells Fargo was Jno. Hughes & Co. .  Other stagecoach companies
operatlng in the area were. the. Boulder ‘Stage,’ with daily coaches
between Erie and Boulder, and the Mason & Ganow Line and the Denver
& Cheyenne Coach- Llne, both operatlng between Denver and Cheyenne
(Hutohlnson 1994) T : SR =

The stage statlon at thls cr0551ng of Boulder Creek was known as
the Boone Statlon in-the early 1860s. " In 1866 William Buford was
granted approval to build a toll bridge over Boulder Creek. by the
Sixth Session of the Legislative Assembly -of the Territory of
Colorado. The stage stop at the toll bridge: became known as the
Buford Station. Tolls were 50 cents for a vehicle pulled by one
pair of animals, and ten cents for each additional pair. A vehicle
pulled by one animal was 30 cents. Animals not in harness or yoke
were two cents per head (Hutchinson 1994:50, Rothrock 1946). Aside
from the bridge remnants and sandstone slabs described above, there

is currently no archaeological evidence of stage station.buildings”
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FIGURE. 4 - View east-northeast at 5BL7100, the
Buildings 1 & .2 at:left,
er, and concrete stave

Howell-Robinson Farm.
Buildings 3 & 4 in cent
silos at right.. .

FIGURE 5 - View northwest at 5BL7100, the Howell . =
- -Robinson :Farm. Building 1, left, a barn from ca.
11925. Building 2, right; mortis-and-tenon braced

frame: granary, from cai:1875, later converted to
a barn. ... - R LTS PA Sl
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nails. The lower floor is supported by RS pine 2x8"s @ 12" oc,
sitting on the ground. The lower floor, as well as the exterior
vertical siding and 3/8"x 2" battens are all nailed with common
wire nails (post 1880).

This constructlon indicates that the bulldlng was originally framed
- for a grain crib; and sheathed only on the inside. Later, exterior
siding was added to! protect the frame from the raln,'and the floor
was replaced (or added) . Furthermore, the: carpenter was a very
conservatlve'workman, to construct a mortlsed,and.plnned.frame when
the balloon frame type of constructlon had been common and accepted
in the West by the 18605..~ a0 SR : o

Bulldlng 3 dig a shed, 30'x 17', constructed of randomly spaced 6x6n
posts and some rallroad ties, -open to the. south.- ‘Various purlins
(2x4", .2%6"; "pine: poles) nalled ‘to ‘the posts support walls of
vertical sheathlng of" random width- RS boards with milled 3/8%"x3"
pine battens over the cracks. ' The single slope (shed) roof of 2/12
pitch is composition over tight boards on 2x6" @ 24" oc. All nails
are wire.. An 8' long steel. track. 1s attached at a helght of 6' to
hold a door hung by rollers.e

Building 4 is a mllklng barn, 48'x 19'6",_built aroUnd 1915 with
later additions. The west portion of this long gable-roofed
building is an 8' wide runway, with the east portion the stall
area. A 3'x710'" room has been formed in the SW corner with %"
plywood walls.  The south end ‘of “the’ bulldlng ‘constitutes a 11'
14' room-built separately, llned w1th.wh1te-pa1nted.¥" fir plywood,
wired for electricity with- M"romex" ‘cable, ‘indicating 1950s. The
barn has a poured concrete floor, poured concrete half-walls 3%
thick and 36" hlgh and . a grade beam® for the west wall and for
stanchions @ 8' east of the west wall. ‘Walls ‘above the concrete
half-wall are. framed of 2x4" studs @ 48M" oc 2x4n purllns, sheathed
with board-and-batten: sldlng, with Whlte.palnt over ‘red. The roof
is wood. shlngles, but at one- tlme,was covered,by compos1tlon strip
roofing common. in: the 1930s.: - The: roof  has' varying slopes and
rafters, indicating. several dlfferent.bulldlng'campalgns.= The W is
approx. 3.5/12 on 2x4" @ 20" oc, . with rafter ends exposed at eaves
(ca. 1915) and coming to 75" from ground. The E of 3/12 on 3"
diameter poles @ 24" oc, while the E slope of the south room roof
is 6/12. Doors are board-and-batten. The east facade has a row of
- windows with scraps of "flex-o-glas" in them, with two more in the
south 11'x14' room. The west facade has four fixed wood sash

The chain of. ownershlp for thls property is shown ‘in- Table One.

Samuel D. Graham was the original holder of the 8% of the SE% of
Section 1.... Samuel D.. and Rebecca S. Graham, crlglnally patented
these propertles and adjacent properties in Section 12 as well as
other area patents. Samuel D. Graham received a warrant for a 160--
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' .-~ TABLE: ONE ° . -
CHAIN OF TITLE FOR SBL7100

HOWELL—ROBINSON FARH (5BL7100).~ BOULDER COUNTY CLERK RECORDS
. | ‘| REFERENCE
Aug 28 | [Patent filing?] Samnél”D;kGraham' TréaSurer_"'
1866 ' Ledger 39
Jan 2 | United States | samuel D. Graham | Warrant 10537
1872 | S - o book 0:492
Jan 06 | Samuel D. and William R. Howell | Warranty Deed
1876 Rebecca 5. Graham ' ' ' book 42:211
[1895-. [W.RngCWell Estaﬁe'_ﬁattie LQ:Robinéon :tnéé book .
1905] | or Howell heirs?] R T 280:341].
Mar 01 -Hattie_L;-Robinson"__The Colorado Bank | W.D. #200276 .
1924 < |0 o E 'and Trust Company book 501:492
Jun. 25 | The Colorado Bank | James T. W.D. #263492
1929 . ..| and Trust Company - Sapplngton S book 573:46
Jun 25 | James T. Sappington The Colorado Bank | W.D. #265961
1929 o o and Trust Company . book 581:46 .
Feb 29 | Liquidation of the | Union Central Life | Court Order .
1932 - Colorado Bank and - Insurance Company | Ree.. #370770., .
s Trust Company of Oth - { book 684:432
Nov 28 | Union Central Life |H. and Loulse' W.D. #314117
1934 :Insurance Company 'Newman L : book 621:447
Nov 30 |H. and Loulse' " | catherine Mary and | W.D. #695269
1959 . | Newman. George J. Bauer ' book 1222:157
Mar 10 | Catherine Mary and |Arthur H. and = | W.D. #695270
1962 George J. Bauer ] Turline F. Meisner | book 1222:158
May 01 | Arthur H. and * - Lee Mendel - - | W.D. #877774
1968 . | Lurline F. Meisner | : o ”fllm 634
May 01 | Lee Mendel Geneva M. Baiiey W.D. #877777
1968 . | - - and Bailey Con- film 634 ..
L structlon Company ¥ KU
Apr 01 | Geneva M;'Bailéy:_ Bailey . o #473325
1981 [Qult Claxm] " | construction Co. film 1188 .
‘Sep 17 | Bailey Constructlon Columbine Land ° W.D. #1064928
1990  Company: -Resources, Inc. film- 1644
oct 25 | columbine Land - ‘Boulder County #1139678
1991 Resources, Inc. [Easement] film 1699
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acre land patent due to military service with "Montoyas Salas,
Captain, Packer Company New Mexican Volunteers Navajo Indian Wars"
(Book 0:492). Records also indicate that Graham had mining claims
in the Ward district in 1865-66 (Book E:99 & 229). Graham appears
in the 1860 Census as a 45—year—old mlner, born in Pennsylvania,
living in Boulder City. The Board of County Commissioners records
(Carnegie Collections 791, box 1, file 7) indicate that Samuel
Graham had some carpentry'skllls as well; he was hired to construct
'tables and chairs for the County’ offlces in 1862. '

Graham may have been the carpenter who constructed Bulldlng 2, the
granary, using a mortise-and-tenon braced frame. The bullding

apparently dates to 1875 or- earller, when the property'was owned by -

the Grahams.wk
The other extant bulldlngs all apparently date from the perlod of
Howell-Rdbinson occupancy of the property: - Jennie E. Stewart's
1948 compilation, "Boulder County Pioneers," gives a brief portrait
of the Howell Famlly The Canadian-born William R. Howell (1834-
1895) prospected in colorado  in the sprlng of 1859 immediately
after graduatlng from the Mt. Carroll Seminary in Illinois. He
patented lands 12 miles east of Boulder, eventually increasing his
holdings to 1040 acres. ..In 1864, he married Cornella Sheldon.
Beglnnlng in 1869 he served two terms (four years) as sherlff

The Census records 1ndlcate that in 1860 W. Howell was a miner in
the Boulder Creek Settlement By the 1885 Census, William Howell
was raising stock at Canfleld. By the 1900 Census, his wife "Cora
Howell," then age 55, is widowed. = The daughter, Hattie Howell
Robinson, age 23, has been married only for a year to Fredrick
Robinson, age 28. A second daughter, Carrie L. Howell, ‘age 19, is

vet unmarrled. Ccounty Clerk documents indicate that by 19208 Carrle '

will be a  "Stone," and by 1910 that will have changed to "Wood".
Also present at the Howell ‘estate, by the 1900 Census,; are three
boarders, ihcluding John and Sawdey Grant and Robert Greenwood. .-

W.R. Howell constructed. a dltch to 1rr1gate portlons of hls'

property from' Boulder. Creek, as did a preceding, neighboring
homesteader, Martha M. Mathews whose property was later subsumed
in the W.R. Howell Estate. Later, Fred. Roblnson also platted a
seepage dltch across area. propertles.'

By the 1910 Census the household was headed by the Roblnsons, at

1427 Boulder and Erie Road," in the Canfield area. . Fred .E,
Robinson was farming. "He and Hattie had three young chlldren,
William ' (age 9), Irene (age 3) and Harrold (age 5 months). Fred's

widowed. mother,_Ellza E. Robinson, age 68, was also living with
them.  Fred was born in Illinois and Eliza;ln_Kentucky, both came
to Colorado via Missouri. There were also four farmhands and two
servants living with them. The servants are Ms. Jessie Mitchell
(age 24), of Mexican-English descent, from Australia, and Minnie L.

McCluskey (age 18}, from_Colorado.s Ms. McCluskey is ' married to
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farmhand William McCluskey (age 21}, originally from Missouri.
Other farm hands include the former boarder, John Grant of England
(age 50) , Massadonia Laray of Mexico (age 60) and Edd Hollowell of
Tllinois (age 24). Based on the live-in help present the farm was
very active during this period. - Fred ‘Robinson would be dead by
1923 (book- 482:486). County Clerk records' indicate that the
Robinsons were about $30 000 in debt. - Hattie settled these debts
and. sold the property to the Colorado Bank and Trust Company in
1924. .

A llfe insurance company acqulred the property in 1932 upon the
liquidation of the Colorado Bank and Trust Company. In 1934 the
Newman : family bought the property. - The ‘Newmans farmed the land
until: 1959, growing mainly sugar beets barley, ‘and corn (Ralph

-Newman, personal communlcatlon 1997)

In 1968 the Bally Constructlon Co. bought the land.  They
demolished the house, moved some outbuildings off the land, and
used the other buildings for storage and vehicle maintengnce.

Site 5BL7103 is the Howell Ditch. The concrete and steel headgate
for the Howell Ditch is present at the diversion along Boulder
Creek. A long diversion consisting of a rock berm 2-3 meters wide
and about 200 meters long runs parallel and north of Boulder Creek.
The diversion was constructed about ten years ago to continue
supplying water to the ditch after Boulder Creek shifted course,
leaving the headgate dry. Water flowing through the headgate goes
into a pipe, so no ditch is wvisible on the surface behind the
headgate, The entire ditch is not piped, so an open ditch is
present to the north out of the study area.

The Howell Dltch has a date of fee approprlatlon of December i,

1859, and is priority: number three for water from Boulder Creek.

It formerly'had an approprlatlon of 35 cubic feet/second (CFS), but
now has 5 CFS. The ditch was constructed circa 1864 by William R.
Howell, a pioneer who was prospecting in Colorado in the spring of
1859, but apparently took up: agrlculture almost 1mmed1ately (see
dlscu551on w1th Howell—Roblnson Farm, above)
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ISOLATED FINDS

Isolated find’ 5BL7101 con51sts of a concrete stave 5110 located
West of 119th Street between  Kenosha Road and Jasper . Road.
Concrete stave silos. were . supposedly originally constructed in the
19308 by thé Dotson Manufacturing Co. of Wichita, Kansas. Some
local people have stated that concrete stave silos Were'present in
Boulder County in the 1920s. Many such silos were built in Boulder
County in the late 1930s and 1940s. This silo was apparently used
by the farm located to the NE, along 119th Street, out of the study
area. _

Isolated find SBL7102 con51sts of a portable cattle loadlng chute ‘

(Figure 6). It is located less than 50 m SW of the bend in Kenosha
Road where it becomes North 115th Street. The cattle loading chute
is deteriprated but standihg, and is framed of 4x4" studs at the
four cormers, with 2x4" studs at the center of each side, -with
spaced horizontal 1x10"s and 1x6"s for the sides. Hoops at both
ends of the chute form a cylindrical frame for a top. . . The hoops
are metal: straps, 3 cm wide and 3 m long. The wheels have rubber
tires. :

FIGURE 6 ~ View northeast at 5BL7102, cattle
loading chute.
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' -DISCUSSION

as expected no prehlstorlc cultural remalns ‘were located. Thls
‘absence is attributed to the land comprising the study area being
‘within the 100-year floodplain of Boulder Creek, and due to the

historic dlsturbance from gravel quarrylng and cultlvatlon

Cultural resources from the historic period relate to the long term

‘agrlcultural use of the area. The dates of appropriation of 1859

for the Howell Ditch (5BL7103) and 1861 for the Martha Mathews
Ditch indicate that  agriculture- in the area was belng actively -
planned and pursued shortly after pioneers arrived in the Boulder

Valley.. It's: ‘noteworthy ‘that historic® documents indicate  the
'approprlatlon ‘dates  for . these early dltches precede-*actual

construction: of'the! ditches. -

“The" presence of the Howell-Roblnson Farm (SBL7100) demonstrates

that habltat;on of the area by Euro-Americans took place by the
mid-1860s, and that agriculture has been practiced essentially

;contlnuously“ ever since;” :Samuel “and Rebecca Graham were the

original: owners of the property and held it from 1866 to- 1876.
Samuel Graham .was:a miner and carpenter, and probably the person

‘who oonstructed.a.mortlsemand-tenon, plnned.braced frame’ granary at
the farm-site about. 1875. " Balloon' frame construction had been
‘common and: favored.by*the‘lBSOs Sanuel Graham was 60 years old - in

1875, :and may have been exerc151ng oarpentry SklllS and a bulldlng

' style learned earlier in life.’ -

Williamhand-Cornelia-Howellfbooghtrtheﬁproperty*in 1876 and their
family owned it until 1924, ~ W.R. Howell had béen-active in the -
area for some time, like many other pioneers prospecting at first
and then settling on the plains to farm.+ Howell's appropriation of
water from Boulder Creek in 1859 was only the third claim on the
creek's water. It indicates he either abandoned mlnlng quickly

-afterr arriving, .or was ‘planning on- staylng ln,the area regardless

of his . success at: prospecting.: It  is’ unknown where ‘the Howell
family lived prior to buying this property, but was probably in the
vicinity. = Howell was: involved with law: ‘enforcement, and his farm
eventually was: over 1000 acres.  The: ogldest’ daughter,'Hattle,
married Fred Robinson in 18%9, and they acquired the property and
actively farmed it until 1924. A dalry operatlon was clearly part
of the farm pursuits at this:time.':

There has‘probably been two or. three different houses at the farm
over its 1life. Whatever house was present in‘ the 1960s  was
demolished, along with other outbuildings. The remaining buildings

.were built at several different times, and demonstrate a'varlety of
‘construction types and materials, as Well -as changing uses over the

years, not uncommon- for a farm Wlth a’ long hlstory. )

The presence of the Denver Cheyenne Stage Road, and other stage
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routes in the area in the 1860s and 1870s; and the arrival of the
Boulder Valley Railroad (later Union Pacific) in the 1870s
indicates_ the importance of early "mass" transportatlon in the
area. This is perhaps malnly‘due to the economlc 1mportance of the
coal mines in the Erle v1c1n1ty' ‘It is also llkely due in part to
the active. farms i the 'area, and  the commerce . 1nvolved in
supplying Farms and,m0V1ng produce to markets.

hlAhUM}EBIEEH?REKﬂ]NﬂMEDﬂDAIT(HQS

Cultural resources 1n the study area were. evaluated for thelr
51gn1flcance and ellglblllty to the National Register. of Hlstorlc
Places (NRHP), and for eligibility for. ‘local TLandmarking:

NRHP eligibility is judged accordlng the orlterla set forth 1n"

36CFR. 60.4 below:

"“Natlonal Reglster Crlterla" _means. the follow1ng crlterla
establlshed. by the - Secretary - of. the TInterior for the  use in
_evaluatlng and - determining . the ellglblllty of  properties for
listing in. the National- Reglster'~ ‘The quality-of 31gn1flcanoe in
American hlstory,. architecture,  -archaeology, - engineering -and
culture-is present in districts; sites, buildings, structures, and
objects that possess. integrity. of location, . design, settlng,
materials, workmanship, feeling and as5001atlon-and*- St

-(A): That are associated with events: that have made a slgnlflcant
contrlbutlon to. the broad patterns of our. hlstory, or - ‘

1(E)h That are, assoolated w1th the 11ves of persons 51gn1flcant in
- our past .or S o . . A PSR IA SN ST L

(c) That embody the dlstlnctlve oharacterlstlcs of a type, perlod
.. 0T method of ;construction; or that represent the work of a:
-‘_master, or that possess high artistic: values, ~or that
represent a. signifiecant and distinguishable entity whose -
:components may dlack. 1nd1v1dual dlstlnctlon, or :

:(D) 'That have ylelded or may be 11kely to yleld 1nformatlon
" important in prehistory of history. i R A ;

Local Landmarklng is-designed to reoognlze cultural propertles of
Llocal 51gn1f1cance in Boulder County. : S . :

.The nggett D1toh (5BL860) and the Boulder and Weld COunty Dltch
(5BL861) have. been determined to be ineligible to the NRHF by the
office of Archaeology and - Historic Preservation, Colorado
Historical Society. They are structurally and associationally
insignificant. . x S T T S PO _
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The Duffy Pigeon Barn (5BL7098) is not eligible to the NRHP or for
local Landmarking. The building is architecturally
undistinguished, and lacks integrity of setting and association due
to the demolition of the rest of the farm complex. . The building is
on the verge of collapse, and may be a hazard.

The bridge remnants (5BL7099) from the Denver—Cheyenne Stage Road
are not eligible to the NRHP due to loss of integrity of design,
workmanship, . 'setting, " and . .association. : - The: 'site has no
archaeological potential. This site is of considerable historic
interest, and may be eligible for local Landmarking, however its

location along the creek undar a bUSy brldge may 1nh1b1t any

interpretive potential.

The Howell-Rohlinson Farm (5131.7100) is nOt eligibl’e. to the NRHP due
to loss of integrity of design, materials, workmanship, -and
association.  The -demolition of. the domicile -and:- other: out-
buildings leaves only three barns, a shed, and two silos. Building
2, the mortise-and tenon braced frame:granary/barn dating to the
early 1870s may be eligible for local Landmarking as an example of
this type of construction. The building is not in great condition,
but some consideration should be given as to whether it may serve

‘any purpose if preserved in place, or whether it can be moved and

preserved —elsewhere - (e.g.,  at the Erie Historical Society
property) . - SR R R

The Howell Ditch (5BL7103) is not eligible to the NRHP. The
headgate is recent, much of the ditch has been piped, and it no
longer retains 1ntegr1ty as a . 19th Century dltch. SR i

Isolated finds are not eligible to the NRHP Ne1ther the silo
(SBL7101) or the cattle loading chute (5BL7102) would seem to merit
local Landmarking, but they are features of the cultural landscape
which relate to the agricultural history of the area, and they may
be of interest to the public.
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OTHER MANIFESTATIONS

Cultural manifestations 1listed here have not been formally
documented as cultural properties due to insufficient age, (i.e.,
less than 50 years old) or indeterminable age. - The numbered
descriptions match the numbers on the following map.

In addition to the manifestations described here, Boulder Creek
itself has numerous cultural modifications. The creek has been
channelized in places. The creek has concrete pieces scattered

down the banks in several places, probably put there as rip-rap, or
perhaps simply dumped opportunlstlcally' East of 109th Street, the
creek banks had wet concrete poured down them in several places,

again either as rip-rap or bank support, or just as a convenient

dumping area. The concrete may have come from Other Manifestation
#4, described‘below, a probable concrete batch plant.

1. Concrete supports or abutments placed on either side of

: Boulder Creek with concrete runnlng across the creek bed
between the two abutments. It is located immediately
upstream of the origin of the Boulder and Weld County Ditch.
Probably part of the diversion structure for the ditch. 014
headgate for Martha Mathews Ditch is here also.

2. Pile of granite stones, ca. 20 meters (m.). diameter, near the
“bridge over Hwy 287; also some concrete blocks with rebar,
probably from an earlier bridge.

3. Pile of wood planks, beams, boards, posts, and some bolts.

4. Remnants of a wash plant for aggregate or a batch plant,
includes a group of four upright concrete slabs, concrete
foundation with concrete trough, and a second concrete
foundation. Plywood and 2x4"s, and asphalt fragments are
scattered about. This was used in the 1960s or early 1970s.
Local people say this was also part of a gold mining schene.

5. A partially buried metal bar, possibly an axle or bed frame
post.

6. A metal pipe, 2 m. long & 10 cm. diameter with metal plate
attached with bolts and cables, also 2 sheet metal pieces 100
m. east. ' ,

7. Collapsed building (shed), 3 m. x 2 m. Construction is tongue
and groove siding, on 2x4" stick frame. It has a gabled roof,
using plank and sheet metal roofing. The entire building was
approximately 4 m. high.

23




M

'Modern deterlorated truck bed wagon bed Metal frame, plank

and 2x4“ construction. - Bolts , Wire nalls "3I’m. %x-4 - m.  Also

f.a 3%1 m.. galvanlzed soldered and rlveted metal tank with

10.

11.

12.

13,

-.valve openlngs,;‘ g

'”:A collectlon of massive concrete and rebar slabs, hav1ng the o

appearance of used bridge supports, or some other type of

-~ substantial constructlon feature. They'have been placed on the7"

north side of a bermed area surroundlng a man-made pond. The
extent of the concrete features is about 30 m. along_thls C
berm : : .

14 metal posts. arranged in a semi~ 01rcle on the perlmeter of a_d~p'

.75 n"high raised terrace or- berm The posts have old largej;

-truck tires over them.

A concrete llned well which appears to be abandoned It
measures I 25m ‘in dlameter and is of an 1ndeterm1nate depth

A standlng resldentlal structure The address 1s 4731 119th

‘Street. . This: house -was bullt after World War II, accordlng to'

the occupants.

Modern trash plt.

- l4i'An.L—shaped.Berm around a agrlcultural fleld currently'fallow.ﬂ-, f

The. berm.has .an irrigation ditch: runnlng along the: center of-

it. 150 m._long on- east 51de of" fleld 340 m.;along south 51de

.. of fleld.

5 164

. 17;1

L 15;‘A low-lylng berm located along the south flood plaln of Boulder
: - Creek, ‘west of 107t Street (Hwy 287) The berm is 1.5 m. high,-

1 m..w1de and ca. 100 m: in length,*with a few other spots ofd!

‘earthen bernm along the creek Thls appears to have been

bulldozed up for flood control

Alrplane landlng strlp, Dawson School.;d{_ '

gRecent habltatlon 51te, now unoccupled w1th traller pad and
'xmetal barn.,“ e , i

Metal quonset hut érected;by Bailijonstruction co. in 1976.
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1.0 INTRODUCTION

This iriventory and report are based on walked teconnaissance field surveys conducted at the
Lower Boulder Creek/ Coal Creek Corridor site July throngh September, 1997. The purpose of
these surveys was to identify upland plant communities, compile preliminary upland community
species lists, map the location and extent of weed populations, and the location of any sensitive,
rare, or threatened and endangered plant species.

2.0 METHODS

The size of the site, as well as physical considerations such as access and creek crossings,
necessitated conducting the field surveys in subunits. Individual units were defined by physical

- boundaries such as roads, private property lines, ditches, Boulder Creek, and Coal Creek.
Because of the land use history of the site, these physical boundaries often coincided with plant

community, boundaries as well. Each unit was mapped on mylar overlays of aerial photos. Major -

roads and drainages were also traced and labeled on the overlays for orientation. Each unit was
photographed and described in terms of plant community composition, structure, and general
ecological quality. Particular attention was paid to the location and extent of noxious weed
populations and any habitat that appeared suitable for sensitive, tare, or threatened and.
endangered plant species. All botanical nomenclature follows Weber, 1990,

3.0 INVENTORY RESULTS

Results of the inventory surveys are presented below. Figure 3.1 locates the discussed
communities and populations. Table 3.1 presents results of surveys for sensitive, rare, or
threatened and endangered plant species. A list of upland plant species found during the survey is
located in Appendix A. Site photographs are located in Appendix B.-

3.1 Upland Piant Communities

Six general types of upland plant communities were identified during this study: 1) ccttonwood

groves, 2) cobble bars 3) reclaimed fields/pastures, 4) weedy fields, 5) cultlvated ﬁelds and 6)
cottonwoodf shrub '

Cottonwood groves

This community occurs in the westemn half of the site where mature cottonwoods, and other trees,
form a canopy layer in upland areas contiguous with the Boulder Creek riparian corridor (Figure
3.1). Plains cottonwoods (Populus deltoides) dominate these areas, with smaller canopy
contributions by narrowleaf cottonwoods (P. angustifolia), crack willow (Salix fragilis), box-
elder (Negundo aceroides), and Russian-olive (Elaeagnus angustifolia). Undisturbed natural
communities of this type are usually notable for a thick, diverse shrub component. This
understory is instead dominated by a weedy forb community of perennial peppergrass (Cardaria
latifolia), Canada thistle (Cirsium arvense), bouncingbet (Saponaria officinalis), ragweed

*(Ambrosia psilostachya) and some grasses such as smooth brome (Bromus inermis), bentgrass

(Agrostis stolonifera), and bluegrass (Poa spp.) with few individuals of snowberry
(Symphoﬁcarpos spp.) and wild rose (Rosa spp.). Large stands of teasel (Dipsacus syivestris)
gTOW in moister depressions. This understory plant community ocours th:oughout the site
wherever there is a tree canc;py and grades into contiguous areas.

3
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Cobble bars -

This commumty type aIso ocour in the west end of the srte Two of these areas are on “1slands“

in Boulder creek. A third is slightly east of the other two, on the south side of the creek,

Dredging of the creek corridor and formation of artificial channels apparently created these areas.
Portions of these areas have a canopy of the tree species described above (Photo 1). The center of

' these areas have no tree ‘canopy and much of the surface is exposed cobbles and sand. These

areas support a diverse weedy community dominated by cheatgrass (Amsantha tectorum), giant
mullein (Verbascum thapsus), ragweed, hairy golden aster (Heterotheca villosa), and silver sage
(Artemisia frigida). The largest island also supports a population of brittle cactus (Opuntia
fragilis). Scattered individuals of diffuse knapweed (dcosta diffisa) ocour on  the two islands.

The larger cobb]e bar to t]:le east supports a large popu]anon of diffuse knapweed (Phcto 2)

Rec1a1med ﬁelds/nastures -

_ These types of communities occupy the largest portion of upland area ‘on the site. -All are

dominated by grasses and exhibit a notable paucity of forb and shrub diversity. The particular
species mix in each area appears to reflect its land use history. ‘Some areas support weedy grasses
associated with cultivated crops. Some areas support thick cover by introduced pasture grasses. '
Some are entirely dominated by mtroduced grasses used for recIamatlon And some support amix

- of native and introduced grasses. Several of these different areas show srgns of very mtenswe

g—razmg by cattle and horses

One area at the east end of the site (Flgure 3.1) appears to be a fallow field dommated by pasture
grasses such as timothy (Phleum prafense), and weedy grasses such as bamyard grass
(Echinochioa cmsugalh) witchgrass (Pameum caprllare), smooth brome, foxtall barIey
(Critesion Jubatum) and longspme sandbur (Cenchrus Iongmpmu.s‘) , .

Pasture grasses dominate the area West of Highway 287 and north Boulder Creek (Photo 3) Thls
is very similar to the fields between Highway 287 and N. 109th street, on both sides of the creek
(Photo 4). These areas support abundant stands of slender wheatgrass (Elymus trachcaulus);
western wheatgrass (Pascopyrum .s'mrthn) and intermediate wheat grass ( Elytrigia mz‘ermedm)
interspersed with smooth brome; blue grasses, whrte sweet- clover Welﬂoms alba), and alfalfa

 (Medicago sativa). -Other common forbs of pasture and fields also occur in these areas: ‘tumble

mustard (Sysimbrium’ altzsszmum) chicory (Cichorium intybus), clasping peppergrass (Lepzdmm ,
perfoliatum); perennial peppergrass gumweed (Grindelia sguarrasa) prickly lettuce (Lactucar
serriola), ragweed, golden hairy aster, and Canada thistle. The area west of nghway 287, and .
the area east of Highway 287 and south of Boulder Creek, were grazed late in the SUInmer, but o
not heavily so (Photo 5). The area east of the h]ghway and north of the creek did not appear to be
grazed this season, or the last, which may explain its very good grass cover and relatlvely sparse .
weed component. However, the southem edge of this field does support a thlck stand of cheat
grass interspersed with Russian ﬂustle (Salsola austmlrs) claspmg peppergrass and field
bindweed (Convolvulus arvensis).” .

The fields north of Boulder Creek and between N. 109 Street andthe curve in Kenosha Road to
the east were grazed by the tlme they were surveyed in July. The grazing mtens:ty in the western.
portion of this area was so severe that identification of p!ants was difficult. Most plants occuras
small patches of stems with large areas of bare ground between. Species xdentlﬁed in this area .
include puncturevine (Tribulus terrestris), tumble mustard, western wheat grass, field bmdweed, _
smooth brome, Russ:an thlstle sal.lnfy (T ragopagan dubms) clasping ; peppergrass foxtail barley,
and alfalfa. - -



The east poriton of this area surrounds a large pond. The vegetatlon is dominated by large
clumps of tall wheatgrass (Lophopyrum elongatum) grazed to short stalks surronnded by large
areas of bare ground, clumps of saltgrass (Distichlis spicata), and slender wheatgrass (Elymus -
trachycaulus). One very large crack willow dominates the southern edge of this field. A

population of butter-and-eggs (Linaria vulgaris) occars in the southwest comer of this fisld. A

population of musk thistle (Carduus nutans) ocours along a ditch in the southeast end. A
population of dlffuse knapweed ocaurs along ﬂle curve in Kenosha Road atthe east edge of the
ﬁeld N : . :

The largest area in this type occuples ‘the area south of Boulder Creek, between N 109ﬁl Street. -

and N. 119" Street. All of this aréa appears to have been grazed by cattle this summer. In places, |

the grazing intensity is severe, plants are grazed to short stalks, and the soil is heavily disturbed

(Photo 6). This area is dominated by common reclamation grasses and has a notably sparse forb

' component

The tnangular area on the western edge of this unit is strongly dornmated by smooth brome Wlth N

some slender wheatgrass and mtermedlate ‘wheatgrass (Photo 7) Large amounts of bare gronnd

occur throughout this area. This’ cnmmumty grades into another to the east dominated by crested

wheatgrass (Agropyron cristatum). Grazmg effects are most pronounced in a rectangle at the
western edie of tiie main portion of this area. The soil in this area is highly disturbed and

supports a sparse community of heavily grazed sweetclover (Melilofus spp.) and stunted sandbar

‘willow (Salzx exfgua) (Photo 8).

The eastern portlon of this area surrounds a large pond and extenslve ‘wetlands. Smocth brorne
and crested wheatgrass are the dominant vegetation in this area, Mesic swales support patches of
saltgrass and foxtail barley, teasel and Canada thistle, Thick patches of three-awn (4ristida

purpurea) occur on xeric soils. Some small patches throughout this area are distinctive dueto

very thick cover by native wheatgrasses such as westem wheatgrass and slender _wheatgraee_._

Weedy ﬁeld A ' ' .
Much of the up]and vegetation m the eastem porbon of the study area (east of the curve in

Kenosha Road)’ supports fields dominated by weedy forbs, or weedy forbs with grasses. The area
south of Boulder Creek and east of the Kenosha Road curve is notable for its solid cover by large

Russian-thistle plants (Photo 9), Sections of the area to the east were mowed and are donunated
by Russian-thistle, field bindweed, prickly lettuce, bindweed, tarweed (Madia glomerara) _
horseweed (Conyza canadensis), Canada thistle, curly dock (Rumex crrspus) musk thistle, and

perenmal peppergrass (Photo 10). The northeast corner of this area is vegetated by a sohd mat of .

crane’s bill (Erodium cicutariim), puncturevine, spurrey (Spergula arvensis), and purslane - -

(Portulaca oleracea). This area grades into a thick stand of cheat grass and a few individuals of

diffuse knapweed to the north on a sand and gravel bench. Clumps of tamarix (Tamarix
ramoissima) ate located on the north edge of the westernmost pond and on the west snde of the
gastern pond

-Flelds to the west and’ south of “Bill’s reservoirs™ are dommated by smooth brome and the same
complex of forbs found to the west: Russian-thistle, prickly lettuce, bindweed, tarweed,. -

horseweéd, Canada thistle, curly dock, and perenmal peppergrass with field bindweed. and some

alfalfa (Photo 11). A thin strip of land to the east of the reservoirs is dominated by tall

wheatgrass (Photo 12). This area is lrttered with large pieces of metal, wire, concrete, and broken .

glass. The area north of the reservoirs supports littlé grass and the same weed complex described
above.

i



Cultivated fields B Co '
Culiivated fields of comn and oats were planted at the west and east sides of the study area. A
fallow wheat field is mapped at the eastern side of the site, along County Line Road. A latge

field located at the southérn edge of'the area just west of N. 119" Street was mowed before it was
surveyed in late Angust (Photo 13). The area north of Boulder Creek and just east of the curve in
Kenosha Road is a hay field. . '

Cottonwood/ shrub ' - '

This small commumty is located in a dry oxbow of the Coal Creek channel at the east side of the
study site. This area is dominated by large plains cottonwoods. Thickets of chokecherry (Padus
virginiana), wild plam (Prunus americana), wild grape (Vitis riparia) and Virginia creeper

' (Parthenocissus ifiserta) grow on the steep banks of the oxbow with nutherous dead or dying

sandbar willow along the bottom.” Poison hemlock (Conium maculatum) and Canada thistle grow -
in thick stapds on léss-steep portions of the banks. One srhall portion of the ravine holds standing -
water with a frings of catttails (Typha lanjblza) sedges (Carex sp s goldenrod (Salzdago »
serormozdes), and wﬂd rose e

32 Sens:tlve, Ra’i’e, or Threatened and Endangered Plants o '

The site is in proximity to, or contains suitable, habitat for four speclﬁc plant specles Bell’s s C
twinpod (Physaria bellii), plains ragweed (Ambrosia linearis), Ute Ladies’-tresses (Sprmnthes '
diluvialis), and Fork-tip three-awn (4ristida basiramea) (Colorado Natural Heritage Program,
1996). None of these plants were located on the study site. {Table 3.1). .

Table3.1. ~ Possible senSItlve rare; or threatened and endangered pIant specles Lower a
' Bouider CreekaoaI Creek Corridor Master P]an Area -

- Specié: - Status ; State Stat B

Bell's Twinpod ~ © | ~ C2* '~ | Rareinstate = | No sultable habmtat on
(Physaria bellity | o e o . site.
Plains ragweed N R oL Imperiled in state | - Not found on site,
(Ambrosia linearis) ' S R e
Ute Ladies™tresses | = Threatened - Imperiled in state | No suitable habitat on
(Spiranthes diluvialis) |~ -~} - ___site

Fork-tip three-awn None Critically imperiled in Not found on site
{Aristida basiramea) n  gtate N o

* formerly listed as a candjd_ate species

3.3 Weed Populatmns . ' ' L ‘ ' Lo
One of the most notable aspects of the entire study area Was ﬂ:e large d1ver51ty and frequency of
weedy plant s SPBCIBS in the upland areas. Twenty-two of the 108 identified upland plant species ., -
are listed as noxious weeds under the Colorado Weed Law. Although some of these are native, :_ .

- plants that are adaptedto colomze disturbed ground, many more are ‘adventive, or non-native.

The state lists ten weeds as havmg the highest priority for control based upon their widespread
distribution and negative economic impacts. Five of these ten weeds occur on the site: diffuse
knapweed, Canada thistle, musk thistle, butter-and—eggs and field bindweed. Other non-native
species of spemal concem due to their known invasive abilities and subsequent displacement of
native species inchide cheatgrass tamamg teasel Ru551an-ohve Russ1an-thlstie and perennial .

peppergrass (Whitsor, et. al » 1996).



4.0 MANAGEMENT RECOMMENDATIONS

Preliminary reconnnendatlons for management of upland vegetanon atthe site are descnbed
below. The primary objective of these recommendations is restoration and enhancement of
upland habitat throughout the site. Processes to achieve this objective include control of non- .

native plant populatlons and prevention of new weed introductions; controlling deleterious. eﬂ'ects' .

of livestock grazing; preservation of existing native plants populations and manlpnlatlon of the

recovery of conumunities that have been degraded by non-native species invasion and land use, ...

pattems

4.1 Weed Management
Controlling existing weed populatlons is cons:dered a hlgh pnonty management ob_]ectwe This

objective could be nnplemented in a two-level approach: 1) elimination of small populations of

the most invasive non-natives in the near ﬁxture and 2) long-term, nrtegrated management of the. .

athers. Fortunately, some of the most pernicious non-native plants on the site now occur in small, )

discrete populations. These populations of diffuse knapweed, Russian-thistle, tamarix,
cheatgrass, musk thistle, and butter-and-eggs identified during the survey shculd be controlled in
the riear future to prevent their spread. Teasel, Canada thistle, field bindweed, and perenmal

peppergrass are far more ubiquitous across the site and will need to be controtled using integrated N

pest management techmques Preventlon of future infestations must be a component of all other
management actmtles : : : :

4.2 Grazing

As noted above, grazing by cattle has contributed to severe upland plant community degradation
in several areas on the site. Appropnate plantings and complete removal of domestic animal
grazing would be the most straightforward approach to plant community restoration and
enhancement of these areas. However, if grazing must continue as a component of agricultural
operations, several practices could ameliorate much of the present damage. These would include
planting to increase commumty diversity and rest periods to allow new vegetation to establish.

Adjusting grazing to minimize negative impacts to native plants and provide cpportunities for

native plant reproduction would also enthance the recovery of these areas. In theory, prescriptive

livestock grazing can also be carefully used as a management practice to simulate the effects of .'
the natural processes that are no longer part of the ecosystem such as grazmg, ﬂoodmg, and '_ I

native ungulate grazmg

4.3 Protection and Enhancement of Native Vegetatlon : ' -
As noted above, much of the upland area on the site is degraded by grazmg or supports

communities dominated by reclamation species and weeds. Perhaps the most valuable native .

plant community is the cottonwood grove-type discussed above. These areas are very important '
to the restoration of native plant commumities and wildlife habitat. The mature trees in these areas
should be protected during the implementation of any other management prccedures Understory
seedlmgs and saplings should be protected and enconraged ‘Controlling the weed populations that

occur in the understory, and plantmg the native shrubs and herbaceous plants that would be found‘

in this component of a natlve commumty Would enhance the ecologlcal valne of these gTDVBS

Fields currently dominated by weeds add little to the ecolog1cal health ofthe upland areas. These
areas are good candidates for large-scale seedmg with native plants. Proper seed selection and
caution to prevent the reintroduction of néw weeds would result in more diverse plant '
communities that more closely approximate natural grassland commumities.



Although the areas currently planted in reclamation grasses have very low species diversity, many
also have a high percentage of cover by established vegetation. These areas are therefore notable

by being relatively free of large populations of adventive weeds. Long-term management of these

areas should include planting of native species to increase diversity and ecological function.

~ However, if management priorities must be set, these areas could be considered as stable and

their enhancement not as critical as some of the issues discussed above,
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 APPENDIX A
| ﬁpland 'Plant S'p'écies;




Negundo aceroides (Acer)

Spergula arvensis

Amaranthus refroflexus

Toxicodendron rydbergli (T. radicans)

Conium maculatum
Apocynum cannabinum
Asclepias speciosa

Acosta diffusa (Centaurea)
Ambrosia artemisiifolia
Ambrosia psilostachya
Ambrosia frifida
Arctium minus
Artemisia frigida
Artemisia ludoviciana
Aster porteri

Carduus nufans
Cichorium infybus
Cirsium arvense
Conyza canadensis
Grindelia squarrosa
Helianthus annuus.
Heterotheca villosa
Lactuca serriolg
Madia glomerata
Senecijo vulgaris
Safidago serofinoides
Tragopogon dubius

Box-elder
Corn spurrey
Redroot pigweed
Poison ivy
Poison hemlock
Hemp dogbane
shdwy milkweed

Diffuse knapweed
Common ragweed
Ragweed
Giant ragweed
Common burdock

Fringed sagebrush
Prairie sage
Aster
Musk thistle

Chicory -
Canada-thistle
Horseweed
Curlycup gumweed.
Common sunflower
Hairy golden aster
Prickly lettuce
Tarweed
Commaon groundse|
Goldenrod
Western salsify

yes

yes*

yes

yes*
yes
yes*

~ yes

Aceraceae - Maple Family

Alsinaceae - Chickweed Family

Amaranthaceae - Amaranth Family

Anacardiaceae - Sumac Family
Apiaceae - Parsley Family

Apocynaceae - Dogbane Family
Asclepiadaceae - Mi[_kWéed Family

Asteraceae - Sunflower Family -

- Asteraceae - Sunflower Family

Asteraceae - Sunflower Family
Asteraceae - Sunflower Family
Asteraceae - Sunflower Family
Asteraceae - Sunflower Family
Asteraceae - Sunflower Family
Asteraceas - Sunflower Family
Asteraceae - Sunflower Family
Asteraceae - Sunflower Family
Asteraceae - Sunflower Family
Asteraceae - Sunflower Family
Asteraceae - Sunflower Family
Asteraceae - Sunflower Family
Asteraceae - Sunflower Family
Asteraceae - Sunflower Family
Asteraceae - Sunflower Family
"Asteraceae - Sunflower Family
Asteraceae - Sunflower Family
Asteraceae - Sunflower Family




Lgpldﬁ_um_perfo iatum
Cardaria latifolia (Lepidium)
Sisymbrium altissimum -
Opuntia fragifis

Humulus lupulus *~
Saponaria officialis
Bassia scopulatia (Kt;'chia)" _
Chenopodium album
Salsola austrafis (S. iberica)
Convolvulus arvensis: -
Carex sp..

Dipsacus sylvestris (D: fullonum)
Elaeagnus angustifolia
Amorpha fruticosa
Astragalus sp. =
Glycyrrhiza lepidota:
Medicago sativa -

Melilotus alba -

Melilotus officinalis

Robinia pseudoacacia
Thermopsis rhombifolia
Erodium cicutarium

Lemna minor -+

Clasping pepper-grass . yes
Perennial peppergrast yes
Tumble mustard
 Brittle cactus
| _l'-_Ho'pé':
: 'Bouncihg'_Bét_;&L;fi yes
lronweed yes
' Goosefoot
Russian-thistle ' yes
Field bindweed yes*
Sedge
* Teasel yes

Russtan-olive

Leadplant

Locoweed

‘Wild licorice

- Alfalfa
White sweet-clover
Yellow sweet-clover
Black locust
-Golden banner

Cranas'bill yes

Duckweed

Brassicaceae - Mustard Family

 Brassicaceae - Mustard Family

Brassicaceae - Mustard Family

Cactaceae - Cacius Family

Gannabaceae - Hops Family

'Carycp_h_yllaceae - Pink Family

Chenopodeaceae - GooSefoot Family
Chenopodeaceae - Goosefoot Family

~ Chenopodeaceae - Goosefoot Family

Convolvulaceae - Morning glory Family
Cyperaceae - Sedge Family
Dips.é‘c:éc':eae - Te_asei Family

Elaeagnaceae - Oleaster Family

‘Fabaceae - Pea Family

Fabaceae - Pea Family
Fabaceae - Pea Family -
Fabaceae - Pea Family =
Fabaceae - Pea Family =
Fabaceae - Pea Famity
Fabaceae - Pea Family -
Fabaceae - Pea Family .

Geraniaceae - Geranium Family

Lemnaceae - Duckweed Family



Fraxinus pensylvanica

-~ Oenothera albicaulis
Qenothera villosa

-Plantago major o

Agropyron cristatum
- Agrostis scabra
Agrostis stolonifera
Anisantha tectorum (Bromus)
Aristida purpurea
-Avena fatua
Bouteloua curtipenduia
Bouteloua gracilis _
Bromopsis inermis {Bromus)
Bromopsis porteri (Bromus)
Cenchrus longispinus
Critesion jubatum (Hordeum)
Dicanthelium oligosanthes
Distichfis spicata _
Echinochloa crus-galli
Elymus frachycaulus (Agropyron)
Elytrigia dasystacya (Agropyron)
Elytrigia intermedia (Agropyron)
- Glyceria grandis
Koeleria magcrantha
Lophopyrum elongatum (Agropyron)
Panicurn capillare
Pascopyrum smithif (Agropyron)
Phalaroides arundinacea .
'Phleum pratense =
Poa pratensis
Poa sp. )
Polypogon monspeliensis

Ash

Everiing-primrose
Evening-primrose

Common plantain

- Crested wheatgrass
Ticklegrass
- " Redtop
Cheat grass
Three-awn
Oats
Side-oats grama
Biue grama
Smooth brome
Nodding brome
Sandbur
Foxtaif barley

Saltgrass
Bamyard grass
Slender wheatgrass
Thickspike wheatgrass
intermediate wheatgrass
American mannagrass
Prairie junegrass
Tall wheatgrass
Witchgrass
Western wheat grass
Reed canarygrass

- Timothy

Kentucky bluegrass
" Blue grass

Rabbitfoot grass

yes

yes

Oleaceae ~ Olive Family

Onagraceae - Evening-primrose Family
_ Onagraceae - Evening-primrose Family

Piantago - Plantain Family

‘Poaceae - Grass Family
‘Poaceae - Grass Family
' Poaceae - Grass Family
~Poaceae - Grass Family
-Poaceae - Grass Family
_Poaceae - Grass Family
"Poaceas - Grass Family

Poaceae - Grass Family

- Poaceae - Grass Family

Poaceae - Grass Family

' Poaceae - Grass Family
-Poaceae - Grass Family
Poaceae - Grass Family

Poaceas - Grass Family

‘--_an'ceae_- Grass Family
Poaceae - Grass Family

Poaceae - Grass Family

Poaceae - Grass Family

Poaceae - Grass Family
Poaceae - Grass Family

Poaceae - Grass Family
Poaceae - Grass Family
Poaceae - Grass Family
Poaceae - Grass Family =
"Poaceae - Grass Family

Poaceae - Grass Family

Poaceae - Grass Family
FPoaceae - Grass Family




Puccinellia distans
Sorghum halepense
Sporobulus cryptandrus
Triticum aestivum

Polygonuim sp.
Rumex crispus

Portulaca cleracea

Padus virginiana (Prunus)

Potentilla sp.
Prunus americana
Rosa woodsii

Symphoricarpos accidentalis

Populus angustifolia
Populus deltoides
Salix babylonica -
Salix exigua

Salix fragilis

Linaria vulgaris.

Verbascum thapsus .

Physalis. virginiana

Solanum rostratum -

Tamarix ramoissima
Typha latifolia

Uimus pumila =

Verbena hastata

Alkaligrass
Johnsongrass
Sand dropseed

Wheat

Curly dock
Purslane

Chokecherry
Cinguefoil
Wild plum
Wild rose
Snowberry

Narrow leaf cottonwood

Plains cottonwood -
Weeping willow
Sand bar willow

Crack willow

_Butter-and-eggs
Great mullien - -

Ground-cherry

. ‘Buffalobur

Tamarix
Broad-leaved catail
Chinese élm™~

~ Vervain

yes

yes*

yes. .

yes,

Poaceae - Grass Family
Poaceae - Grass Family
Poaceae - Grass Family
Poaceae - Grass Family

Palygonaceae - Buckwheat Family
Polygonaceae - Buckwheat Family

Portulacaceae - Purslance Family

Rosaceae - Rose Family
Rosaceae - Rose Family -
Rosaceas - Rose Family
Rosaceae - Rose Family
Rosaceae - Rose Family

Salicaceae - Willow Family
Salicaceae - Willow Family
Salicaceae - Willow Family -
Salicaceae - Willow Family
Salicaceae - Willow Family

Scrophulariaceae Figwort Family
Scrophulariaceae Figwort Family

Sclanaceae - Nightshade Family

Sofanaceae - Nightshade Family

Tamqric_:acége:_k-___Tar_n_arjslg Family
Typhaceae - Cattail Family

Ulmaceae - Elm Family -

" Verbenaceae - Vervain Family



Parthenocissus inserta 7 Virginia creeper ‘Vitaceae - Grape Family
Vitis riparia - . Wild grape Vltaceae Grape Faml[y

Tribulus terrestris ‘ ' Puncture vine . - yes Zygophyllaceae Ca[trop Farmiy

Note: Nomenclature follows Weber, W. A. 1990, Colorado Flora: Eastern Slope. Unlv Press of Go[urado leot CO.

"Names in parentheses are common synonomies. - i

* * Top ten weed species prioritized for control by State of Colorado due to W|despread d|stnbut|on and negatlve

‘EGOHOI’TIIC |mpact
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INTRODUCTION

Wetlands are among the most bxologlcally diverse and productwe ecosystems on earth
(Mltsch and Gossehnk 1993).-In ﬂlGII natural state, they provide a variety of benefits mcludmg
flood conveyance, shoreline stability, water quality improvement, food chain support, fish and
wildlife habitat and recreational values (Adamus 1983). Despite their many social, economic and
ecological values, wetland losses due to human exploitation have been extensive. Many
wetlands have been significantly degraded by activities such as filling, draining, stream
dewatering and channelization. Historically Boulder Creek occupied a broad floodplain and
supported DUII!:I'BI‘DUS wetlands, Aerial photographs from 1937 show prairie marshes, wet
meadows and extensive riparian woodlands, Due to floodplain development, channelization,
sireamflow alterations and other factors, the aerial extent and types of Wetlands that once existed
in the Boulder Creek floodplain have been drarnahcally altered

The purposes of this study are to (1) map the locations of wetlands along lower Boulder
Creek, (2) perform an ecological characterization, and (3) evaluate the functions currently being
performed by these wetlands. The results of this study can be used to help formulated land

management decigions, guide restoration activities and idenﬁfy important areas for preservation.



- METHODS

REVIEW OF EXISTING WETLAND MAPS AND PREVIQUSLY CONDUCTED STUDIES

Prior to field work, a review of previous studies was performed to 1dent1fy data gaps and
help guide field surveys. Three major studles are summarized below.. Co

- A. U.S. Fish and Wildlife Service National Wetland Inventog{ S - S

As part of the National Wetlands Inventory, the U.S. Fish and Wildlife Semce identified
wetlands pnmarﬂy by stereoscopic analysis of 1:58,000 scale color infrared aerial photographs.
The final produots of this analysis show wetland boundaries and wetland classifications |
(Cowardm et al 1979) on 1:24,000 sca.le USGS t0pographic maps. While NWI maps show the
locations and charactenstlcs of most Weﬂands ina glven area, there are mherent h_tmtatlons in
their utility. For example, land use changes such as gravel mining, changing irri gatlon practices,
resideuﬁal de\_re]opment and other p;odiﬁcaﬁons that ocour_red_ since the photographs were taken .
were oom_mon in the :so.‘ldyda_rea;_ In addition, certain wetland types are difficult to identify on
aerial pho_to graphs ‘.i_ncl_u_d_ing temporarily ﬂoo_ded ﬁeadows, forested wetlands and wetlands with
a high .wat.er table;but do stand'mg water. Ae a result of these limitations, NWI maps. were used -
asa prellmmary source of mformahon on the general looatlons of major wetlands in the study-

area but not used for more detalled ﬁeld surveys.

B. Wetland Inventog{ on anate Proger_t}: in Boulder Coungg _
Wetland mapping was performed in 1993 by Wright Water Engmeers for Boulder County

Parks and Open Space and the U.S. Environmental Protection Agency, Region VIII. The results
of this etudy are discussed in a final report entitled Wetland Identification and Inventory for
Private Property in Unincorporated Boulder County (Wright Water Engineers, 1993). As the title
states, the study-was performed on private property in Boulder Co'unty which required contacting
landowners and requestmg permission to access their propemes Access was granted
approximately 20 percent of the time. When access was demed wetlands were either surveyed |

from a road or other vantage pom‘r1 or not surveyed at all. In the lower Boulder Creek study area,



these limitations resulted in:
1. A total of seven wetlands identified in the study area (although separate wetland areas with the

same water source were recorded as the same wetland).

2. A total of 14 plant species identified in all wetlands in the study area and a maximum of eight -

species identified in any one wetland. . o
3. No soiis information from @ny wetlands in the study area, - -
4. General hydrologic information collected on some wetlands (water source and maximum
- water depth). | ' B

5. Some wetlands being mis'séd’altogether.

- C. Boulder Countv Parks and Open Space and Boulder County Nature Association

* Survey of Plains Riparian Vegetation in Boulder Courity '

The purposes of this study weré (1) to quantify the extent of riparian vegetation along
-seven streams on the plains of Boulder County and (2) to measure qualitative parameters such as
tree canopy coverage, shrub understory coverage and cottonwood regéneration. Vegetatioh
surveys on Boulder Creek immediately west of the study area showed mostly mature (>1 1" dbh)
cottonwood (Populus spp.) trees with little or no regeneration, many crack willows (Salix

fragilis, a non-native species) and small Russian olive (Elaeagmls angustrfaba) trees, and poor

structural diversity. Furthermore, the study found that willows comprised the majority of Boulder

Creek’s overstory. Although willows were not 1dent1ﬁed to the species level, it is hkely that crack

willows were the major component. -



FIELD SURVEYS

A. WETLAND MAPPING

At the beginning of the study, blueline reproducuons of 1"—400‘ aerial photo graphs taken'

in 1984 by Public Service Company of Colorado were used 1o locate weﬂands in the study area.
Tt quickly became apparent that since the photographs were taken, significant changes to the
study area landscape had occurred.  Gravel mining, natiiral and man-caused channel alterahons
and development had taken place which rendered the photographs unpraoheal for wetland
mapping. - Subsequently, a 1"= 400" black and thte aenal photograph taken 9 October 1996 was'
used-as a base map. R o o

- A 'provisional wetland map of the study area was then Iifepared'by reviewing exi"stihg" '
wetland maps and reports for known wetlands. As stated above these sources show the larger,
more conspicuous wetlands such as ponds, marshes and npanan areas. Infonnatton was added to
this map by analyzing th'e-most-recent aerial ph’otograph for additional wetland s1gnatures The
map produced from these information sources prowded a draft wetland ; map from which field -
surveys were based Tt is important to note that the purpose of this wetland mappmg proJect was

not to plot the exact wetland/upland boundeu'y= but to 1de11t1ﬁj and charactenze each md1v1dual

~ wetland and map its location.

" Tnformation on plant commumhes physmal (1 e. hydmloglc and so1ls) attnbutes and
general boundaries of the wetlands identified on the base maps was gathered by V1s1t1ng eaeh
wetland. Others oo small or mconspmuous to see on the aerial photo graphs were located in ﬂne
field and added to the map by walking the entire study area. Data collection methods for g

vegetation, soils and hydrology are discussed below

' B. ECOLOGICAL CHARACTERIZATION AND CLASSIFICATION

' Vegetation data was collected from each wetland to ‘.de's'oi"ibe'the bomposiﬁbﬁ of plant
oommum’oes Samplmg plots apprommately 50 m’ were subJecuvely located in homogeueous -
stands of vegetation using the relevé method (Mueller—Dombms and Ellenberg 1974) K
Depending on the number of stands 1den_t1ﬁed in an individual wetland area, from one to eight '

plots were sampled per wetland, All plant species "o'oourrilig in eaoh‘ plot were recorded along



with an ocular estimate of the percent cover of each species. Rare or uncommon species
encountered outside sampling plots were also noted. A wetland plant species list (ﬂ'ora) was

developed from tl:us data, and for each species the U.S. Fish and Wildlife Service’s wetland

indicator status (Reed 1988) is presented The wetland indicator status represents the fidelity of :

each specnes to wetlands in the Central Plains Reglon

Vegetatron data was analyzed w1th the ard of the cornputer program, T W IN SPAN (Hdl

l979) a hlerarcl'ucal lelSlve cluster techmque which uses species composition and abundance _'

data to develop a hrerarchrcal classrﬁcatlon of plant communities. Classification is important for ‘

(1) understandmg ccmmurnty structure (2) gaining insight into underlying environmental factors

contributing th Varratron Wlthm commumtles (3) identifying which wetland types are common

VErsus rare, and (4) evaluatrng ﬁlnctlonal attnbutes of wetlands (Gauch 1982). . L
TWINSPAN tonstructs a two-way ordered table from a site-by-species matrix whrch can

then be represented in the form of a dendrogram Cut levels of 0,5, 10, 25 and 50; 2 minimum - . -

group size of five and s1x d1v151on levels were used to perform the analysis.. _
Inforrnatlon on hydric soils was collected from each wetland by examining phys1cal soil
characterlstlcs in sorl p1ts wrtl'nn each vegetation communrty Hydnc soils were identified using
methods in USDA (1996) and s01l color determined with Munsell soil color charts (Munsell .
Color, Baltnnore MD) Mamx color nnrnedlately below the A honzon and mottle color (when
present) were exan:nned to deterrmne whether hydnc sorl cond1tlons emsted In addrtxon
redoxomorphlc features such as gleymg, the presence of rnotdes hlgh organic content and

hydro gen sulﬁde odor were noted

Each wetland was evaluated to determme Whether 1t Was created by hurnan activities or -

occurs naturally in the landscape. Natural wetla:nds occur assocrated with Boulder Creek as
oxbow sloughs, floodplain surfaces or terraces or where a naturally hlgh water table e:osts In
the study area created wet.lands are t}'prcally the result of gravel n:urung or n'ngatlon Where a
wetland occurs naturally in the landscape and is partlally the result of human alteration, both

mﬂuences were recorded For example a natnrally occurrmg wet meadow may be supplemented _

by nngatzon water and be larger as a result...

To help charactenze the hydrolo glc reglmes supportlng the wetlands general hydrolo gic



_informat_:idn was gathered from each wetland. Included was information on water depth or depth
to water table, water source and hydroperiod. In addition, electrical conductivity (an indicator of
salinity) and pH of surface and ground water were measured whien possible. These data were

used to develop an understanding of environmental factors contributing to the variability in plant

community composition. °

C. FUNCTIONAL ASSESSMENT

A functional assessmerit was perfo'rméd'to identify the extent to which the study wetlands
perform important ec;)‘logical'and societal - functions. Information on wetland functions is for ﬁe
most part_qua]';'t_ativc as it was beyond the scope of this study to perform a quantitafive =~ -
assessment of each function-. . However, wetland functions can be assessed qualitatively using ™
meﬂlodszo'fAdamus (1983).and Adamus et al. (1987):: - ..

The following functions were evaluated for each wetland: ground water recharge; grotnd
water discharge, flood retention, shoreline anchoring, sediment trapping, long- andl short-tefm
nutrient retention and removal, within basin and downsteam food web support, fish habitat,
wildlife habitat, and passive recreation/heritage value. Each function was rated on two different
scales. The first scale is based on how well the wetland performs a particular function and '
ranges from 1 (does not perform this function) to 5 (performs this function to a very high degres). -
The second rating is lc'he confidence in the first rating and ranges from "a" (low confidence) to "c"
(high conﬁdence).. See Adamus et al. (1 987) for a detailed discussion of wetland functions.

Each wetland was assigned a number, photographed and the physical limits of each
wetland were drawn on the aerial photograph. Data collected from each wetland was compiled -
on field data sheets, a sample of which is attached. Field investigations were conducted in

August and September, 1997.

D. .Sjm’rdnthes diluvialis HABITAT

This study also included .surveying wetlands with suitable habitat for the presence of the
federally threatened orchid, sz’raﬁthes diluvialis. Guidelines discussed in the "Jnterim Survey |
Reqizirements Jor Spiranthes diluvialis" (USFWS 1992) were used to determine which wetlands |



had suitable habitat. When a wetland with suitable hydrology and plant species that are known to
ass;oc_iate_with Spiranthes was located, the wetland was searched for the presence of the orchid. -
Howe_vef,_ intensive “hands and knees” surveys were not performed. Although nio individuals
~were found during the stu(jfy, wetlands with habitat that could pdtentially support this species * -

were noted.

E. RESTORATION/ENHANCEMENT QPPORTUNITIES
.- The restoration potential of wetlands that have been degradéd or altered by human
acﬁv_ities i:s_‘ discussed and recommendations given for restoring or enhancing their 'biol.ogical and
functional attributes, Possible restoration techniques include exposing the watertable by ~
excayatipm;modii‘yir_;g the stream channel and slope of the streambank, prohibit grazing by f'encing
wetlands and riparian areas, weed control, planting and seeding wetland plants or a combination

of the above..



RESULTS ©

Fifty-one wetland areas were Inapped in the study area (Figure l) It is .‘iinpoirtant: to note
that while the 51 wetland areas are distinct and physically separated from one another, some may
be connected hydrologically and temporally. For example, the ﬂoodplain surfec'es imnjediately
adj acent to the stream channel are all mﬂueneed by surface water in the stream. Furthermore
ehannel rneandenng and other fluvial processes will' change the locatlon aerial extent and
p11ys1cal charaeterlstlcs of many of these surfaces over tune | o - ‘

Nea:rly half (25 of 51) of the wetlands in the study area axe natural land'scape: feeﬁites .
(Table 1). The majority of these (14 of 25, 56%) are floodplain surfaces adjacent to the channel
of Boulder Cfeetc and are subjected to ﬁequent and regular flooding. Historic aerial photogfephs |
show that Boulder Creek meandered : aoross ‘an extensive ﬂoodplam However altered flow
regimes, ehannehzanon and land development have stra1ghtened and shortened the charmel and
reduced the extent of these wetlands, Tn addition, while stream-side wetlands were hkely o
dominated by woody species such as cottonwoods and willows in the'past, they are now typlﬁed .
by herb’aceous 'species such as Phalai‘oz‘dés arundinaceae which is oapable of toIeraﬁné anoxm
soil COI'IdlthIlS The remainder of the natural wetlands, in order of occurrence, ate oft'-channel | .
sloughs (5), npanan forests (4), and emergent marshes (2). - | B

Fifteen wetlands were apparently créated as a result of gravel n:umng whlch hlstorlca.lly
took place throughout much 'of the study area. -Gravel mmmg lowers the ground surface and
often exposes the shallow alluvial aquifer, creating conditions suitable for the development of
wetlands. These wetlands occur as ponds or la}{es and contain mostly aquatie plant communities.
The shorelines are often straight and ste'ep‘si'd'ed'\ﬁth nirrow linéar zones of emergent V:e'getation
such as cattails or bulrush. e | " A

Agnoultural wetlands are ereated when ungatlon ditches leak or mgahon return ﬂow
accumulates. Soils are often only seasonally saturated (during irrigation season) and plant T
communities are adapted to these ﬂuctuatmg water tables. One of the Iargest Wetlands m the
study area (wetland 19) is supported by leakage from the Boulder and Weld County Ditch and N

irrigation return flow from 1rr1gated row crops to the east.



Four wetlands in the study area (#2, 12, 15 and 20) are naturally occurring wetlands
augmented by irrigation water. Two wetlands (#5 and 35) are located in previously gravel mined

areas and are at least partially supported by irngation return flows

Comrnunl‘_o_[ Clasmﬁcaﬂon

One hundred thn‘ty seven vascular plant species were 1dentrﬁed in 114 plots located in 51
wetland areas (Table 2) Specres nchness averaged 7.6 species per plot with the highest species

diversity occurnng predomtnantly in off- ohannel sloughs and marshes such as wetlands 4, 5,7
and 16. The three most common spec1es encountered in the study, plots were Phalarozdes
ar zmdmaceae Scimenoplectus pungens, ancl Lepzdzum virginicum, recorded in 47 46 and 39 .

plots, respectlvely

Twelve eommumty types were chosen to characterlze the weﬂand Vegetanon of the study

area (F igure 7) Although the TWINSPAN d1v151ons partlally reflect the importance of the
hydrologrc regime, other faotors such as landscape pos1t10n and water chen:ustry also strongly

: mﬂuence specles compos1t10n _

The ﬁrst TWI NSPAN dlchotomy d1fferent1ated vegetanon types accordmg to water depth

and duratlon of ﬂoodlng, Wlth true aquatic stands w1th perennial stanchng water grouped,
| separately from seasonally ﬂooded or saturated non—aquatlc stands (Flgure 2). The aquatic
stands are don:unated by subrnersed spemes such as Potamogeton pectmatus Myriophyllum

siberi zcum and Ruppm cirrosa. Thrs aquat1o cluster is further divided in the second level of .

d1v1s1on into two oomrnumty types, one dommated by Ruppia cirrosa and another dominated by -

Potamogetan pectmatus N _ ) o L _ _

Plots which are seasonally ﬂooded or w1th water tables at or below the soil surface. _
_compﬁse the other oluster in the first division. These include a large, diverse group of vegetation
comprising 106 of the 114 study plots Further dnnsrons in this cluster correspond to addrtlonal
partrtlomng by hydrologlc reglme and sorl and water chen:ustry e

The non—aquatlo plots : are partl‘noned n the second division into emerg'ent marsh
commumnes or moist soﬂ communities with the depth of ﬂoodrng the most likely factor =

contnbutlng to vegetation dissimilarities. In the subsequent dlwsron emergent marshes are -

10
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sepérated into bulrush marshes with Schoenoplectus lacustrz's. subsp. acutus as the dominant - -
component' and cattail marshes dominated by Typha latifolia or T. a.ngustifolia.

In the third division, TWINSPAN divides the moist soil plots into salt marsh/meadow - |
cémmunities and riparian communities. The overriding factor differentiating these two groups is
clearly soil and water salinity as most of the species in the salt marsh/meadow group are
facultative or obligate halophytes (salt-loving plants). Three plots are split from the larger salt
marsh/meadow group in the fourth division due to the distinct association of Critesion Jjubatum
and Spergularid media. The fifth and final division in this group divides the remaining 14 plots
into.Schoenoplectus pungens marshes and Crij‘esidiz jubatumeisﬁchlis spicata meadows.

. The largest of the division level three groups contains 63 riparian plots which vary in
elevation relative to the stream channel. This variation results m the plots-being subj e'n':’ted to -
differing flood frequencies, depth and duration of ﬂooding;aild disturbance regimes which in
turn influences vegetation composition. This is evident in the separation of 26 terrace (e.g. high -
elevation) plots from 37 floodplain (e.g:, low elevation) plots (sensu Osterkamp and Hupp 1984). -
The floodplain surfaces are flooded on-average ever;lf one to three years while a decade or more
may pass between flooding on terraces. - : :

Floodplain plots are also influenced by baée flows in the stream and typically have a-high
water table for much of the growing season. Thus, disturbance and flood tolerant species such as'
Phalaroides arundinaceae dominate many of these communities. Salix exigua is another major
component of these communities, often occurring as a co-dominant or “overstory” species.
Although rarely flooded, four Populus deltoides (plains cottonwood) plots are included in the
floodplain group and are split from the more frequently flooded plots. Bromopsis inermis, a non-
native pasture grass, is the dominant understory species in these plots.. '

In division five, less frequently flooded terrace plots dominated by weedy species such as -
Lepidium virginicum and Breea arvense are separated from more frequently flooded plots :
dominated by Carex lanuginosa and Schoenoplectus pungens. -~

Iﬁ!summary, this community classification illustrates the importance of hydrologic = -
regime and water and soil chemistry in determining the specigs composition of communiﬁes in -

this study. The stands represented in this study are arranged along a water table gradient with

11



true aquatic communities at one end of the gradient and those with a high water table but not
permanent standing water at the other end. Soil and water salinity further influence species
composition with salt tolerant bulrush marshes and salt marsh/meadow communities distinctly

different from freshwater cattail marshes and riparian wetlands, respectively. -

Functional Evaluation

The number of wetlands performing functions to a high or very high degree (rating of 4 or
5, r_esﬁectively) is shown in Table 3 (for a complete functional rating for each wetland, refer to
Table 4). Thisl summary shows that wildlife habitat and shoreline anchoring are performed to a
high or very lngh degree by more than two thirds of the wetlands in the study area. Riparian -
areas typlcally support a disproportionate number of vertebrate species (Brinson et al 1981,
Knopf 1985, Snyder_a.nd Miller 1992) and wetlands adjacent to streams or along floodplain -
corridors help to sustain this diversity. Riparian forests, especially #49 and #50, and large
diverse marsh wetlands such as #16 are particularly important wildlife habitat.

.Shoreline anchoring is an important function performed by the floodplain wetlands The.
dense herbaceous vegetation combined with willow shrubs stabilize the creek banks and help to:
prevent erosion, especially during high flows. Gravel ponds and lakes with narrow bands of
emergent veg;atation also perform this function well: The stems of cattail and bulrush help to
dissipate wave action Iand_ prevent erosion while the extensive thizomatous root systems stabilize

the soil.

- Due to their landscape position, connectivity to the stream and high primary productivity, -

almost half of the wetlands performed both within basin and downstream food web support to a
high degree. The stream transports nutrients produced in riparian forests and ﬂoodplainlweﬂands
to organisms inhabiting aquatic communities. As a result, these wetland types typically perform
this function. .

Short-term nutrient retention is performed by wetlands that are highly productive and trap -

sediments.. The floodplain wetlands and cattail marshes in the study area have these
characteristics and retain nutrients during the growing season. However, when plant biomass:

breaks down after senescence and is flushed downsteam, nutrients are then released and long-
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breaks down after senescence and is flushed downsteam, nutrients are then released ard long-term
nutrient retention is not achieved. ' o .' I '

* Riparian areas are aesthetically pleasing partly be'eeuse::rhey:are' associated with streams
and are largely unideveloped (due to ﬂoodplain restrictions). Most of the study area is also

Boulder County Parks and Open Space land where passive reoreation is one of the: perrmtted land

uses. Whrle the potential for passive recreation i$ high along Boulder Creek, increased human

disturbance can impact the wildlife habitat value of these communities and reduce this function.

Soiranthes diluvialis Habitat Evaluation’ =~

The U S FlSh and Wildlife Service has established habitat requlrements and survey
guldelmes for Splrahthes diluvialis (U, SFWS: 1992). ‘Habitat reqmrements of this species include
Da seasonally high water table (w1th1n 18" of the ground surface for at least one week during
the growing season) () proromrty to stream channels or floodplains; (3) assoolate vegetatlon
typically found in wetlands (F acultative Wetland or Obllgate wetland status), and (4) sites that are
]unsdlctlonal wetlands Several wetlands in the study ‘area had associate speores and physroal

conditions surtable for Spiranthes including wetlands 2, 4, 12 16, 24 49 and 50. However none

_ of these were ideal habitat due to non-native weed infestation and past human disturbances,

mostly gravel mining. No individual orchids were observed during the wetland vegetation
Suweys ' ! o I

The plant is dlﬁioult 10 observe unless in the ﬂowermg or ﬁ'u1t1ng state and- may only
bloom during years . when erivironmental conditions are ‘suitable, Spiranthes populatrons are
known from upstream on Boulder Creek and it is possrble that they occur in wetlands in the study

area. Further mvestlgatlons are therefore needed

Priority Wetlands for Preservation | ‘

‘Several factors were eo'nsideredWh’en.deciding which wetlands in the study area are the
highest priority for preservation. It should be noted however that in the semi-arid west, wetlands
comprise a small portion of the landscape while supporting a disproportionate number of species

and performing important ecological and societal fuinctions. Thus, careful consideration should be
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be glven to preserving all wetlands regardless of quality. . L o

First, the relative rarity or uniqueness of the wetland was evaluated F or exarnple cattaﬂ
marshes, lal_(e_s_ and ponds are relatlv_ely common wetland types 1n t_h_e_Boulder Valley and along
the Colorado Front Range while rrparlan forests, salt marshes and sedge meadows are notas
common, See_ond, plant species diversity and the number of wetland plant oomrnunltres 1n eaeh:_
wetland was considered. The rationale for this factor was based on the assumption that diyerse

plant communities are more likely to_prov'ide, habitat for a greater number of invertehrate and

vertebrate species and therefore contribute to greater biological diversity in the study area. Third,

wetlands that perform a number of wetland functions to a hrgh degree were deemed more
~ valuable than those that performed fewer funenons toa lesser degree G -
- Wetland 5. This wetland is, nharactenzed by an emergent salt marsh surrounded ,
by expansive salt rnarsh/salt meadow communities. Many species of waterfowl and
. passerine birds were observed while conducting the ficld survey. In addition, five
.. different comrnunity types were recorded and plant species diversity. was hjgh ._ The
: .Wetland also performed 11 of the 12 functlons to-a high or very high degree o _
N Wet]and 16 At least 51}( plant eomrnnmty types were 1dent1ﬁed in llhlS wetland
mcludmg salt marsh ﬁeshwater marsh nparlan forest and aquatlc Spee1es d1ver51ty Was‘
hrgh and there was httle ev1dence of dlsturbanee from graz;lng Ten wetland functlons
were perforrned toa hlgh or very high degree.
_ Wetland 30 ThlS abandon oxbow slough exlnhlts high species d1versrty and good
structural chversrty Many w1llows and cottonwoods line the edges of a mix of emergent
_ marsh and open water TlllS Wetland type was probably more commion m the B oulder .
| Creek floodplain prior to ehannehzatron and stream ﬂow alteratlons R
Wetlands 49 and 50. These two areas support the largest npanan forests mthe
study area. Although cottonwood and willow regeneratron 1s mrnnnal and weeds are
common throughout the understory, the potentral emsts to restore cornmum’nes and

ecolog1ca1 proeesses w1th pr0per management
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Restoration/Enhancement Opportunities

Restoration and enhancement efforts should be directed at developing and maintaining
conditions that promote diverse wetland plant communties and maximizing the performance of

ecological functions, Several recommendations are outlined below,

1. Develop a water management plan to réstore as much as practicable the historic flow
regime of Boulder Creek. Flows which promote channel meandering, transport and deposit
sediment in-lowlenergy areas and provide sites suitable for cottonwood establishment and Iong—
term forest maintenance should be developed. Although instrem flows studies and stream *
enhancement projects typically addressed habitat for non-naﬁVE--ﬁsﬁ species, native fish habitat
and adequate flows to maintain riparian trees and shrubs should Be addressed. The County '~
should also consider purchasing or transferﬁng water rights to ensure adequate flows and work
towards developing public/private partnerships and intergovernmental agreements fo achieve this

goal.

" 2. Restore channel meandering by removing lateral dikes.a.nd installing eﬁgineered

 structures (i.e., wing deflectors, boulders) to deflect flow and initiate lateral channel movement.

When done in conjunction with the first recommendation, this would eventually create point bars
on the inside of meander bends where seedling establishment could occur. This would be most
appropriate east of Highway 287 where extensive channelization and gravel mining has occurred
in the past. The benefits of this type of restoration would likely not be evident for a decade or
more but would continue with relatively minimal effort indefinitely.

3. Use grazing as a management tool to control undesireable weeds and promote healthy
native plant communities. Although it may not be desirable to eliminate grazing altogether, it
should be closely controlled to prevent wetland and ripaﬁan degradation. Cattle browse and
trample trée seedlings and small trees (Hansoﬁ et al. 1988, Krueper 1995) and the long- and short
term effects of grazing on riparian trees is poorly understood. Grazing exclosures should be

erected and monitored yearly to determine the influence of grazing on the plant communities in

15




the riparian area.

4. Enl1ap§_e .Wgtlands in the gravel.njmed areas north and south of the creek between.
Highway 287 and 109® Street by excavating to the seasonal high water table and introducing -
native wetland plants (through seeding or transplanting). A variety of hydrologic regimes should

be established to promote a variety of plant communities and habitat diversity. .

5 Control undesu:able non~nat1ve plants using mtegrated weed management techniques
(e.g., mowmg, burmng, herbicide apphcatlon) Lepidiwm virginicum, an aggressive non-native-
species, 18 ublqmtous throughout wetlands in the study area.. Effort should be directed at -
reducing 1ts aenal extent and spread. In addltlon Russian olives are also found in rnany of the
riparian areas.’ T-hese trees should be removed to prevent their eventual displacement of native -

cottonwoods and willows.
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Table 1 '_ Ongm of weﬂands 111 thestudy .-'.;lr'éa..r AgnCultural/N atural and Agri_culfhrél/ M jn'. i.né;-- o

| categories indicate natural or gravel mine created wetlands supplemented by irrigation water.

- Natural | .25 49 |'4,7,9,10,11,13, 16,21, 22, 23, 24, 25, 26, 27 30

; | T 32,33,34,40, 42, 43, 48,49, 50,51 . L

Mining | 15 29 |3,6,8,17,28.29, 31, 36,37, 38, 39, 41, 44, 45,46
Agricultural | -5 | 10 | 1,14,18,19,47 B
; Ag/Natural | 4 8 [2121520 |
AgMiing | 2 | 4 |5 35




Table 2. Plant species occurring in wetlands of lower Boulder Creek. National Wetland
indicator status’ are: FACU= facultative upland, FAC=facultative, FACW=facultative wetland,
OBL~obligate wetland, NI=no indicator, NL=not listed. See text for definitions of md1cator

status ranlﬂngs Specles nomenclature follows Weber and Wlttmann (1 996)

ScIeENTIFIC NAME

CommoN NAME INDICATOR STATUS

Agrapyron trachycaulum - slender wheatgrass - 'FACU -
Agrostis gigantea . - black bentgrass. - NP
Agrostis stolonifera - spreading bentgrass : FAC+
Alopecurus agualis- - short-awn foxtail - OBL :
Amartanthus retrofiexis R red-root amaranth FACU
Ambrosia psilostachya .~ T ragweed - FAC .
Apocynum cannabinum ., - dogbane . - FAC .
Arctium minor” o "Burdock... b O NL.
Asclepias incarnata . marsh milkweed ' OBL -
Asclepias speciosa.. . .showy. milkweed - FAC - -
Aster lanceolatus subsp hesperlus siskiyou aster - OBL
Bassla sieverslana. . Mexican summer cypress - . FAC
Bidens cernua . nodding beggarstick ' OBL ¢
Bolboschoenus -maritimus subsp. paludosus - - alkali bulrush “QOBL~
Breea arvense Canada thistle FACU
Bromaopsis inermis smooth brome NL

~ Callitriche verna water starwort -OBL
Carex bebbii Bebb's sedge OBL
Carex emoryi Emory's sedge OBL
Carex lanuginosa wolly sedge OBL
Carex nebraskensis Nebraska sedge CBL
Carex praegracilis clustered field sedge FACW
Chenopodium album white goosefoot FAC
Chenopodium glaucum oakleaf goosefoot FACW
Chenopodium rubrum coast blight goosefoot OBL
Clematis ligusticifolia virgin's bower FACU
Convolvulus arvensis hindweed NL
Conyza canadensis Canada wildrye FACU-
Critesion jubatum foxtail FACW
Cyperus oderatus rusty flatsedge FACW
Cyperus rivularis shining flaisedge FACW
Daucus carota Queen Anne's lace NL
Dipsacus sylvestris teasel NI
Distichlis spicata inland saltgrass NI
Echinochloa crus-galli barnyard grass FACW
Elaeagnus angustifolia Russian olive FAC
Eleocharis palustris spikerush CBL
Elodea canadensis waterweed GBL
Elytrigia repens quackgrass FAC
Epilobium ciliatum hairy willowherb OBL
Equisetum arvense horsetail FAC
Glyceria grandis giant mannagrass OBL
Glyceria striata fowl mannagrass OBL
Glycyrrhiza lepidota wild licorice FACU
Grindelfa squarrcsa curlycup gumweed FACU-




L

[able 2. Cont’d.

Helianthus nuttallii
Hipochaete hymale
Impatiens capensis
Juncus arcticus
Juncus articulatus
Juncus compressus
Juncus gerardfi
Juncus interior
Juncus longistylus.
Juncus torreyi.
Lactuca serriola
Leersia oryzoides
Lemna minor
Lepidium virginicum

Lycopus americanus =~

Lycopus unifloris

Maianthemum stellatum

Melilotis alba
Mentha arvensis
Mentha spicata
Mimulus glabratus
Meallugo verticulata -

Muhlenbergia asperifolia

Myriophyllum sibericum
Nasturtium officinale. -
Negundo aceroides -
Nepeta cataria
Panicum capillare
Pascopyrum smithii - -
Persicaria amphibia -
Persicaria hydropiper..

Persicaria lapathifolia. .. - -

Persicaria maculata
Persicaria punctata

Phalarcides arundinacea -

Plantago lanceolata

_Plantago major

Poa compressa

Poa pratensis _
Polygonum arenastrum
Polypogon monspeliensis
Populus angustifolia
Populus argentea
Populus deltoides
Populus x acuminata
Potamogeton foliosus
Potamogeton nodosus
Potamogeton peciinatus
Potamogeton pusillus
Potentilla recta

Nuttall's sunflower

- haorsetail -

spotted touch-me-not
Arctic rush '
rush

rush -

" Gerard's rush

inland rush
long-style rush
Torrey's rush
prickly. lettuce
rice cuigrass

- . duckweed

" peppergrass
~American bugleweed
- northern bugleweed

.. false solomen's seal

white sweetfclover

< field mint

- spearmint

- monkeyflower
-green carpet weed

alkali muhly

Eurasian water milfoil
watercress

box elder

catnip -

witchgrass

western whealgrass
water smartweed
marshpepper smartweed
willowweed

lady's thumb

dotted smartweed

. reed canarygrass

English plantain
common piantain
Canada bluegrass
Kentucky bluegrass

“v- knotweed
.. rabbitfoot grass

narrowleaf cottonwood
silver poplar

plains cottonwood
lanceleaf cottonwood
leafy pondweed
long-leaf pondweed
sago pondweed

small pondweed
cinguefoil

FAC
FACW
FACW:
OBL
NL

NL

NL

FAC
FACW

FAC
OBL -~
OBL
FACU
OBL

“OBL -

FAC

‘FACU

FACW

OBL
OBL <

FAC
FACW"

OBL =G
oBL- .-

FAC
FACU
FAC

OBL
OBL -

OBL: i

OBL
FACW+
FAC
FAC
FACU

FACU '

OBL-

FACW

NL

FAC
FAC
OBL
OBL
OBL
OBL
NL

FACW

FACU -
oL



Table 2. Cont’d.

Prunus americana
Puccinellia airoides . .
Ranunculus macounii--
Ranunculus repens

Ribes odoratum

Rorippa teres

Rarripa palustris

Rumex altissimus

Rurnex aquaticus

Rumex crispus S
Rumex stenophylla .
Rumex triangulivalvis
Ruppia cirrosa i"
Sagittaria cuneata
Sagittaria latifolia

Salix amygdaloides

Salix exigua - e
Salix fragilis o
Schoenoplectus lacustis subsp. acutus
Schoenoplectus lacustis subsp. creber
Schoenoplectus pungens .
Scirpus lineatus

Scirpus microcarpus
Solidago canadensis
Sparganium eurycarpum
Spartina pectinata
Spergularia media * ;-
Stachys palustris

Sueda calcioliformis . . -
Symphoricarpos occidentalis
Tamarix ramosissima - .+
Taraxacum officinale .
Thinopyrum ponticum . .
Typha angustifoila

Typha latifolia

Ulmus pumila

Verbascum thapsus
Verbena hastata e
Veronica americana : - -
Veronica anagalis-aquatica
Veronica catapata By
Zannichellia palustris - -

= wild plum-

Nuttall alkali grass
buttercup
buttercup .

buffalo currant
marsh yellowcress
bog yellowcress
pale dock

western dock

. -curly dock

narrowleaf dock
dock

widgeon grass
northern arrowhead
broadleaf arrowhead
peach-leaf willow

. .- sandbar willow

crack willow
hard-stem bulrush
soft-stem bulrush
three square
bulrush:

. small-fruited bulrush

Canada goldenrod
big burreed

prairie cordgrass
sandspurry

marsh hedgenetile -

- seepweed
. snowberry
- saltcedar.

dandelion

- wheatgrass

narrowleaf cattail
broadleaf cattail

-~ elm: -
< mulein

blue vervain

- - American speedwell

water speedwell
pink water speedwell

homed pondweed

NL
OBL
OBL
NL
FAC
FACW
OBL .
FAC
OBL.
FACW

FACW+

NL
OBL
OBL

oBL . .
FACW

OBL.
FAC
OBL
OBL
OBL
NL
OBL

FACU

OBL
FACW.

oac R R

OBL
FACW

FACU . . -
FACW . -
FACU = -

NL
OBL

OBL.. .

NL

NL .
FACW
OBL

oBL -

OBL -
OBL



" Table 3. Functions pérfomied to a high or very ]ﬁg]i’deg;fee by wetlands in the study area.

. Passive Recreation/Heritage

; Ground Water Recharge 8 16
‘ Ground Water Discharge 7 14 -
... Flood Retention 10 20
" "'Shoreline Anchoring 34 67
Sediment Trapping - 15 29
Short-term Nutrient Retention/removal 21 ¢ 41
Long-term Nutrient Retention/removal 3 6
Within Basin Food Web Support. 22 43
Downstream Food Web Support - 23 45
- Fish Habitat 14 .27
- Wildlife Habitat .35 69
21 41




Table 4. Functional rating of all wetlands in Lower Boulder Creek.
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Figure 2. Dendrogram of TWINSPAN classification for study plots on lower Boulder Creek. Community abbreviations
are: Schoe lac-acutus=Schoenoplectus lacusiris subsp. acutus, Typha 1at/T. ang=Typha latifolia/Typha angustifolia,
Critesion/Spergul. =Critesion jubatum/Spergularia media, Critesion/Distichlis=Critesion jubatum/Distichlis spicata,
Schoeno/Muhl=Schoenoplectus pungens/Muhlenbergia asperifolia, Salix/Phalaroides=Salix exigua/Phalaroides
arundincese, Phalaroides/Schoeno=Phalarcides arundmaceae/Schoenoplectus pungens, Populus/Bromus=Populus
deltoides/Bromopsis inermis, Carex/Schoeno=Carex lanugmosa/Schoenoplectus pungens, Leplmum/Breea“Lepxdmm
virginicum/Breea arvense, Potamogeton=Potamogeton pectinatus, Ruppia=Ruppia cifrosa.
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.EVALUATIO_N OF WILDLIFE HABITAT
LOWER BOULDER CREEK -

" Carron A Meaney, Ph.D
- 12 November 1997

'anooucnom

The purpdse of thls informal report Is to review the habltat and potential mammalian
fauna along lower Boulder Creek and a small portion of Coal Creek for Boulder County
Open Space, on a project headed by Peggy Anderson of Anderson and Associates.

METHODS

| used the aerial photographs provided by Peggy, covered them with Mylar, and made |
notes in a field notebook and on these maps dur:ng 8 site visits between August 2 and
September 29, 1997. |'walked or viewed all of the areas ‘outlined as part of the project
A number of mammal species were seen or heard; others are known from skull and/or
bone fragments found on the site, scat, tracks, or dens (for example, beaver lodges).

The majority of the species, however, are inferred from thelr distribution and the
presence of suitable habitat as' indicated in Armstrong (1 972) Armstrong (T 984) and ‘
Fltzgeraid et aI (1994) Nomenclature follows Jones et al (1992) o '

RESULTS

Most specres of mammals are not seen drrectly, rather they are’ [nferred from the _
presence of suitable habitat.  However, a few species were seen, or direct signs of them
were seen or-heard. | observed white-tailed deer {Odocoileus’ virginianus), black-tailed’
prairie dogs (Cynomys “ludovicianus), and rock squirrels (Spermophilus variegatus).
Steve Jones observed raccoons (Procyon lotor} and beaver (Castor canadensis). | found
scat and tracks of coyotes (Canis latrans), black bear (Ursus americanus), and deer
(Odocoileus sp.) | found skulls and/or bones of a vole, Microtus sp. (in a coyote scat),”

-gopher (Geomyidae), cottontail (Sylvilagus sp.), and deer: And'| heard calls of a yellow-
" bellied marmot (Marmota flaviventris). A beaver lodge and bank den are located on the

oxbow north of Boulder Creek, between Kenosha Road and County Line Road; and an active
pathway with beaver tracks was found along the Boulder and Weld lrngatlon Dltch Just
north of Jasper Road

A few of these “srghtlngs are noteworthy The rock squrrreis have made use of the

large pile of concrete riprap, located in the southwest corner of Boulder Creek and -

109th Street. : | have also observed them on the east side of 109th, where there are some
large downed tree trunks that provide cover and predator protection. Rock squirrels :



live in family groups, and | assume that a family group has taken up residence in this
area. Rock squirrels are opportunistic, and have in the past decade or so moved into
more urban situations, especially along the Front Range in Colorado.

" The calls of the yellow-bellied marmot are noteworthy. | heard it (or them) call on
three separate occasions, but was never close enough to observe the animal(s) directly.
Their calls do carry quite well (one of their names is “whistle-pig”). | suspect that at
least one animal has established a den under a slab of concrete, where a burrow is
visible, just east of 109th St. on the north side of the creek. | assume that the
animal(s) came from the population at White Rocks Ranch, about four miles west of the
present site. Marmots typically establish dens in rock piles in the foothills and
mountains in Colorado, but they are adaptable and will also set up house .in wood plles

~ concrete piles, and also do some digging of dens. This location would be the easternmost
locality for marmots in Boulder County.

_Recomrnehdatlon Both the rock squirrels and the yellow-bellied marmot(s) are .
interesting additions to the mammalian fauna, and can provide animal viewing
opportunities for recreationists; the presence of the marmot is more surprising than
the rock squirrels. | recommend monitoring for their ongoing presence (a simple -
undertaking), and avoiding changes or disturbances to the areas on either side of 109th
St. unless plans are made to accommodate these species.

Recommendatlon The presence of beaver is-not surprising. Monitoring of beaver
activity would be useful to be aware of potential destruction of trees and shrubs along the
creek . e .

The presenCe of the black bear is unusual so far east from the foothills. An article in the

Lafayette News, Wednesday _September:‘l?, 1997, was an excellent confirmation to' a scat
that | found on Jasper Road. The bear in question had been feeding on'Russian-olive -
seeds, and an unidentified, striped seed. The young bear was relocated, and may be the
last of bear sightings on the site. No recommendation.

The prairie dog towns have been mapped (see attached). The relatively large area to the
- east of Kenosha Road to the footbridge; and south of Boulder Creek should be considered as
one 1nterconnected colony A small colony. north of the creek should also be considered as
part of this Iarger prairie dog town.- Two other prairle dog colonies were found and
mapped, one at the northwesternmost corner of the prolect area; and one Just east of :
109th St., on the north side of the creek e : g

Recommendatlon These anlmals are a srgnrf;cant resource for the predators that they
attract, especrally raptors for the wildiife watching opportunities, and because they
provide good habitat or habitat elements for sixty-four species. of vertebrates {Campbell
and Clark 1981). 1 strorigly recommend that this town be left intact. The other two.
colonies are small The one by 108th street is interesting in that three or four.:
members of the squirrel family (marmot, rock squirrel, prairte dogs, and fox
squirrels) are all visible within one small area. Hopefully, there is no pressure from
adjacent landowners to eliminate these small colonies and they can be left intact. If .
adjacent landowners are having problems, there are some alternative approaches -
involving wsual barriers (vegetation and fencing) that can be used to deter expansion of
colonies in partrcular directions. : o



| searched for signs of bats in the three abandoned buildings, but found none. Although a
number. of bat species are possibie (see Table 1)}; big brown bats (Eptesicus fuscus) and
little brown bats (Myotis lucifugus) are very likely. Red bats (Lasiurus borealis) are’
possible as they favor riparian habitats; if present, this would be a western

distributional limit for them. Bats. are vulnerablé to human activities and are in need of
conservation efforts. |t will therefore be lrnportant to ‘determine whether bats are:
present and, if so, wh:ch specres e e L Lo

A Iist of the mammallan fauna of possrble occurrence on the srte is prowded in. Table 1
Informatron was gathered from-a number: of sources -and from the field site visits. - The + -

: Environmentai Element of the. Boulder County Comprehensrve Plan of 1984 was used to--

identify the Basis for Record (documented, hypothetical, etc.); the status of “O" for -
observed was added to reflect my and Steve Jones' field cbservations. "Colorado’s - -

-Natural‘__l_-leritage:,‘_ Rare and imperiled -animals; plants; and natural:communities”, April-

1996, was used for the global and state status listings as determined by the Colorado .
Natural Heritage Program. The federal status was taken from “Endangered and
Threatened Wildlife and Plants”, October 31, 1996, 50 CFR:17.11. & 17.12, publlshed
by the U. S Fish and Wlldlife Servrce State status was taken: from a draft list titled ..
“Colorado s Endangered Threatened Spema! Concern Undetermined Status and Candldate
Species”, and provided to me by the Colorado Division of Wildlife. Status codes.are- -
explained in Tables 2 and 3.

PHEBLE’S MEADOW JUMP]NG MOUSE

Preble s meadow ]umplng mlce (Zapus hudsonrus prebler‘) a state Species of Specnal
Concern that has been proposed for federal listing as endangered are restncted to we]i-
developed riparlan vegetatron along creeks and ditches, in Colorado Areas of potentially .
suitable habitat along Boulder Creek Coal Creek, and a number of ditches in the prOJect
area have been mapped (see attached ‘map). The entire length of the two creeks in the -
project area has been mapped as potentlally surtable Below | dlSCUSS four creek
segments and the ditches.

Coal Creek: This section is cultrvated and not grazed The shrub canopy is dense and
although willows and grasses are riot abundant, this section does present elements
suitable for jumping mice. Jumping mice have been found in recent years further
upstream on Coal Creek (by Highway 93 in 1989, and in Jefferson.County-in 1995 and .
1986). This site does appear to prov;de excellent opportunltles for hibernacula
(hlbernatron SlteS) in that there is very. dense shrub cover up out of the drainage

Recommendatmn Move cultlvatron» back from stream corrrdor provrde 30 meters
between water’s edge and cultwatlon _ : R IE IR TR

Boulder. Creek from Kenosha east: - The vegetation is generally not well devetcped along
the creek in this section., There are a couple of exceptions, a good patch of willows on the
north side, in-between. Kenosha Road and the foot bridge, and also a pocket of trees and
shrubs on the south side, north of the pralrle dog coiony e e



Recommendation: Allow. recreational use in this area, fishing (and beaver watching),
cycling, etc. if this. area is to be developed for jumping mouse habitat, it wrll need
willow sprigging and/or other addltlons o the riparlan vegetatron S

Boulder Creek from U S 287 to Kenosha Hoad Thrs section does have a tree and shrub

canopy all along the north side and on the south side between U.S 287 and 109th ‘St.;
however, grazing is active and has reduced the vegetation. The séction between 108th
and Kenosha Road on the south side, with the exception of the wetland at the eastern end,
is heavily grazed and entirely denuded of riparian vegetation.  On the north side, east of
the point where the property boundary forms a 90 degree angle at the creek, there is an
oxbow. with weII developed vegetat[on a beaver Eodge thls IS an |mportant wﬂdhfe area

| Hecommendatron Fence the cows out 30 meters from the creek espemally on the -
north side between 108th and Kenosha, where the vegetation wﬂl return wrth Irttle o
effort... Ptotect: the north side TR LT .

Boulder Creek west from US 287 ThIS section has- oxbows and is’ wel[—vegetated This
section does provide suitable habitat-for jumping mice and for many other species,
including bedding areas for deer; good cover for small mammals and dennlng srtes for
raccoons, coyotes, and foxes.

Recommendation: This section should be protected as much as possible,

Ditches: A number of ditches are present on the property and present possible suitable ~

habitat for jumping mice, and have been mapped as such. Of particular interest is the
Boulder and ‘Weld-[rrigation Ditch; it occurs on the property in two ‘segments, one ‘short
segment off of Coal Creek, and a much Ionger segment between Kenosha and Jasper roads.
A third section of this ditch; jLISt riorth of Jasper Road and west of 109th is not as well-
vegetated, nor is the ditch that parallels Boulder Creek and emptles mto the wetland
southwest of the curVe in Kenosha Road. These have both been mapped as they may be
dispersal sinks and used for movement by these mice.

Recommendation: Protect the Boulder‘ and Weld Irrlgatlon Dltch and mmgate dltch-

clearing act[vrtles as’ much as p055|b[e

GENERAL RECOMMENDATIONS AND COMMENTS

e Three"or four members of the squlrrel famlly (rock’ squrrrel black-tarled pralr:e
dog, vellow-bellied marmot, and fox squirrel} are present in a small area and
contribute significantly to the biodiversity of the area. ~All should be actively
protected, including the prairie dogs which provide a significant food base for
raptors and other predators.

» Fencing cows out of the vegetated riparian-corfidors 30 meters away from the creek

. will vastiy enhance habltat for many specles :ncluding Preb!es meadow Jumpmg
mice.

. Ftevegetatlon (wrllow ptugs etc.)’ along defiuded sections of Boulder Creek after cows
have been removed, would enhance the habitat for small mammals. Revegetation may
also occur naturaily.
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« Small mammat surveys are recommended to determine blOleerSIty of this invisible,
" but ecologicaliy significant, faunal community.
» Monitoring of rock squirrels and marmot(s) is desirable and simple to achleve
« Bat surveys are ‘recommended, with the use of bat detectors to determine
- presence/absence, foliowed by mlst—nettlng to determine species if presence Is
‘determined.”
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Table 1. Mammal species and their possible occurrence along lower Boulder Creek and Coal Creek.

. Basis CNHP - CNHP : ‘ '
Mammals = . - . for "~ Global' ~ State - Federal State Comp
- .- Record Status - Status = Status - Status  Plan

Marsupials

Virginia opossum . D

Shrews - _
Masked shrew
Least shrew

oo

Bats =

Little brown bat
Long-legged myotis

Western small-footed myotis
Silver-haired* bat

Big brown bat

Eastern red bat

G5 s2B
Hoary bat S

‘ugooog

Rabbits

Eastern cottontail =~
Desert cottontalil o
Black-tailed jackrabbit

White-tailed jackrabbit

gIroT

H,v

Rodents -

Yellow-bellied marmot
Spotted ground squirrel
Thirteen-lined ground squirrel
Rock squirrel, observed
Black-tailed prairie dog

Fox squirrel

v,V
v
v

DooooQ

Northern pocket gopher
Plains pocket gopher v,V
Olive-backed pocket mouse
Plains pocket mouse

Silky pocket mouse

Hispid pocket mouse

Ord's kangaroo rat

su IV, V
| IV,V
V.V
\YAY;
\YAY

O TUIII OO
&

Beaver




T Table 1. (Cont'd) Mammal species and their possible occurrence along lower Boulder Creek and Coal
Creek. : i :

! _ A . Basis..._  _CNHP. . . CNHP L E L
- Mammals for Global State Federal State Comp
| - Record -  Status - - - Status Status ~ Status Plan

Plains harvest mouse -~
o Western harvest mouse

5 Deer mouse _

_ Northern grasshopper mouse
) Long-tailed ‘vole -

.| Meadow vole

. Prairie vole

Muskrat

-UUL‘J!?IUGx-J

-

Meadow jumping mouse @sT2 " s2 PE & vy

o

B Porcupine

Carnivores

Coyote

Gray wolf

Red fox

i Swift fox

o Black bear

Grizzly bear
Raccoon

"Long-tailed weasel

. Black-footed ferret

N Mink

i Badger :

~ Striped skunk
Northern river otter
Mountain lion
Bobcat

@ s TEE
G3 s3? s v

voPooolopolfoxzolo

Ungulates

Mule deer
White-tailed deer
Elk

Pronghorn
American bison

mMopo

Basis for Record (Adopted from David Armstrong’s contribution to the Environmental Element of the
Boulder County Comprehensive Plan, 1984): '
O = Observed on site in 1997, or inferred from scat or other sign; D = Documented by museum
specimens or historic records for Boulder County; H = Hypothetical occurrence, as judged from
documented occurrence in similar habitat an/or in adjacent counties; EX = Extirpated.




Table 2. Def:nltlon of Natural Herrtage Global F!anty Ranks These ranks should not be
interpreted as legal designations. _

Glohal F{an:k.' (G): Bas_e_d on the range-:wide status of'e epecles. :

G1 .~ Critically imperiled globally becduse of extreme rarity (5 or fewer
occurrences, or very few remaining individuals), or because of some factor of its
biology . making it especially vulnerable to extinction. (Critically endangered
throughout  its range).

G2 Imperiled globally because of rarity (6 to 20 occurrencee), or because of other .
factors demonstrably making it very vulnerable to extinction throughout its

range. (Endangered throughout its range).
i

G3 Very rare or Iocal throughout its range or found locally ina restrlcted range (21. |

to 100 occurrences) (Threatened throughout its range).

(I8

G4 Apparently secure globally, though it might be quite rare in parts of its range, -.

especially at the periphery.

G5 Demonstrably secure globally, though it may be quite rare in parts of its range,

_especlally at the periphery.
GX Pres_r.l_rned extinct.
G#?  Indicates uncertainty .abou‘t an assigned global r.ank.
GU Unable to assign rank due to lack of available info'rmation;

c& Indicates’ funcertainty abeut taxonomic status.

G#T# Trinomial rank (T) is used for subspecies or varieties. These taxa are ranked on. _

the sarne criteria as G‘[,-GS.

- Note: ‘Adopted from Colorado’s Natural Heritage: Rare and tmperlled animals, plants, and
natural communities, April 1996, Volume 2, No 1.
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Table 2 (Cont'd). Definition of Natural Heritage State Rarity. Ranks. These ranks should
not be mterpreted as legal de5|gnations '

State rank (S): Based on the status of a species in an Individual state. S ranks may differ
between states based on the relative abundance of a spec]es in each state ‘

S1

s2

S3

5384

S#B

S#N

SH

S#?

su

SA
SR

S7?

Critically imperiled in state because of extreme rarlty (5 or fewer occurrences,
or very few remaining individuals), or because of some factor of its biology
making it especially vulnerable to extirpation from the state. (Critically
endangered in state)

lmperlled in state because of rarlty (6 to 20 occurrences) or because of-other

Factors demonstrably making it very vulnerable to extlrpatlon from the state
(Endangered or threatened in state). ST

Rare in state (21 to 100 occurrences).

Watchlisted; specific occurrence data are collected and penodlcal]y analyzed to
determine whether more active tracking is warranted

Refers to the breeding season imperiiment of elements that are not permanent-
residents.

Refers to the non-breeding season imperilment of elements that are not.
permanent residents. Where no consistent [ocation can be dlscerned for mlgrants
or non-breeding populations, a rank of SZN is used.:

Migrant whose occurrences are too irregular, transitory, and/or dispersed to be ..
reliably identified, mapped, and protected

Historically known from the state, but not verlfied for an. extended period
usually 15 years; this rank is used primarily when inventory has been
attempted recently.

Presumed extirpated from state,,

Indicates uncertainty about an assigned state rank. .

Unable to assign rarity rank, often because of low search effort or cryptic nature
of the element.

Accidental in the state.
Reported to oceur In the state, but unverified.

Unranked; some evidence that species may be imperiled, but awaiting formal
rarity ranking.

Note: Adopted from Colorado’s Natural Heritage: Rare and imperiled anlmals plants, and
natural communities, April 1996, Volume 2, No 1.



‘Table 3. Federal and State status codes, and Boulder County Comprehenswe Plan codes
Federal Status, pursuant o the’ Endangered SpeCIes Act of 1973

E Federally Il_sted as_ Endangered .
T Federaliy listed as Threatened
PE _ Proposed as Endangered in March, 1996 - .-

State Status, as determined by the Coiorado Dlwsron of Wl]dllfe Department of Natural
Flesources TR . TS FARRE S 4

ST State threatened

& sthte endangered -

s Species of undetermined status
& Species of special concern

|I. . By,

Boulder County Comorehensive‘Ptan.-;Environmenta[ Elernent; 1984 o

Class . - Extirpated species, for which there is hIStOI’ICaI documentatlon “which,
- whlch no longer occur |n Boulder County

Class II. .Threatened and Endangered species.

Class III_; .. Specles undergoing Iong-term non oyclrcal popu[ation declines

Class V. Specres of restrlcted habltat o

Class V. Specfes of undetermlned status

Class VI. -Additional “mammal species of special concern," Colorado Natural
Heritage Inventory, Department of Natural Resources, and The Nature
Conservancy.

10
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HABITAT USE BY BREEDING BIRDS
IN LOWER BOULDER CREEK DRAINAGE

Stephen R. Jones
Environmental Consultanﬁ

1 September 1987



ADDENDUM TO BREEDING BIRD STUDY

On 1 November I visited the old barn south of Boulder Creek
near the eastern study area boundary to verify a possible barn
owl sightihg. When I looked into the barn, a great horned owl
flew out. Lasﬁ July I observed a family of great horned owls (2
adults and 2 young) along Boulder Creek approximately 100 m north
of this barm.

Also on 1 November, I cobserved 2 ferruginous hawks, 5 red-
tailed hawks,wand 1 prairie falcon hunting in and around the |
prairie.dég colonies south of Boulder Creek, between Kenosha Road

and the ééstern study area boundary.




ol | INTRODUCTION _

I conducted a one-season breeding blrd study ‘on Boulder
County Open Space properties along lower Boulder Creek and lower.
Coal Creek. The purpose-of the study was to collect baselinej
information ‘concerning habitat use by breeding bird pcpulations'
on the properties and to determlne nestlng locatlons of Boulder
County av1an specres of special concern (Hallock 1993)

Management: recommendatlons in this report are directed toward
maximizing species:richneSS and breeding bird population density -
on the propertles while protecting habitat for spec1es of special

concern SRR

Methods C SR o

Between 30 May—lS July I walked four O 6 2.2 km transects
(three repllcatlons, 30 May—9 June, 11 15 JUne, 25 June-13 July)
noting all species seen or heard and,marklng 51ght1ng locatlons
of Boulder County spec1es of spec1a1 concern on a 7 topograph1c3
map (Flgure 1. Surveys were conducted between 0445 and 0800 MST.
I varled the order and dlrectlon of ‘transect surveys to minimize
seasonal ‘and’ temporal blases. At 200 m 1ntervals along gach
transect,'I'marked'pointecount stations with blue.surteyor’s
tape I stopped'at each point- count station for five minutes,
countlng all blIdS seen or heard, excepting young'of'tne year;,
wrthln a 100 m radlus._ ’ o | _

Breedlng behav1ors were noted for each observed specres. I
used a 31mp11f1ed ver51on of Colorado ‘Breeding Bird Atlas'“
protocol (see Appendlz II) to classrfy each specres as “seen or
heard” (no breeding behavior noted or no suitablé breeding _
habitat available) “probable breeder” (exhibited nesting behavior
in su1table habitat), or “conflrmed breeder” (ev1dence of nestlng

such as a nest with eggs or recently fledged young) .
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I also conducted three nocturnal bwl'énrveYS along each
transect (2, 9, 13 August). In suitable nesting habitat along
Boulder Creek (areas with trees or soft Embankments'fbr nesting)
I stopped every 300 m to play an eastern screech-owl terrltorlal'
call for 5 minutes (30 seconds on, 30 seconds off, 5 plays) In

suitable habitat along Coal Creeék, I followed the same procednre,
but T also played a common barn owl terrltorlal call for 5 o

minutes at each’ stop



| RESULTS AND DISCUSSION = |

I observed a total:of.SB species within the study area
between 30 May-20 July (Table 1). Of this total, 24 species
definitélyrnésted Within the study area, 23 species probably
neéﬁéd, and 11_Speciés were migranﬁs or.éummer_visitanté who nest
in other regions of'Boulder County._I bbsérved_ll Boulder County
species of'spécial concern (Tablé i); Wood ducks, yellow.
warblers, and yellow—headed.biackbirds definitely nested within -
the study“areﬁ. Gray catbirds and blue grosbeaks probébly nested.
Double—crested4cormorants,‘great blue herons, great egrets, and
black-crowned night herons nested in rookeries adjacent to the
study area. A single peregrine falcon and a single ovenbird
foraged within the study area but did not nest.

Plots located in the Boulder Creek riparian corridor west of
US 287 supported relatively high densities of nesting birds
{Table 2). Thié'riparian cdrridor contains many mature
cottonwoods and willows. It has been fenced to exclude cattle. In
contrast, the Boulder Creek riparian corridor east of Kenosha
Road, which”is not fenced and contains few mature trees,
supported relatively low densities of breeding birds (Table 2).
The Coal Creek riparian corridor north of Kenosha Road supported
relatively hidh densities of shrub-nesting birds, includiﬁg gray
catbirds, yellow-breasted chats, lazuli buntings, blue grosbeaks,
and song sparrows. This narrow riparian corridor 1s bordered by
irrigated croplands; there is no evidence of recent grazing by
cattle. Exclusion of cattle from this area may account for the

abundant shrub growth along the creek.

Nesting Raptors
Red-tailed hawks nested along Boulder Creek approximately
700 m east of 109" Street and south of the creek approximately

900 m east of Kenosha Road. Great horned owls nested at three




f] Table 1
| 1997 BREEDING SEASON OBSERVATIONS
30 MAY-20 JULY

Boulder Creek west from US 287 (.6 km) FLE
: Boulder Creek east from US 287 to Kenosha Road (2.2 km)

Boulder Creek east from Kenosha Road (1.9 km) S
: Coal Creek (l 7 ¥m)

Tl W N e

;J Boldface: Boulder County spec1es of special concern '
s Underlined: Spec1es not previously documented nestlng 1n county
= x——Seen or heard X—Probable nesting Kr—Conflymed nest;ng

Species

[
o
iw

: ;f ﬂ I

Amerlcan Whitg, Pelican
Double-crested Cormorant*
Great Blue Heron* o
Great Egret*
Black—crowned Night Heron*
Canada Goose '
Wood Duck
Mallard _
Red-tailed Hawk
Peregrine Falcon
Amerlcan Kestrel
; Sora. o
t Killdeer
Spotted Sandplper
. Common Snipe
;l Ring-billed Gull
- Rock Dove
- Mourning Dove -
l Great Horned Owl
Common Nighthawk
Downy Woodpecker
Northern Flicker
Belted Kingfisher
Western Wood-Pewee
Western Kingbird
Eastern Kingbird
Tree Swallow ,
Rough-winged Swallow
Cliff Swallow
Barn Swallow
Blue Jay
Black-billed Magpie

PO X M oKX X
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<

B ¢ B x e
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Common Raven
Black-capped Chlckadee
.House Wren

Marsh Wren

2merican Robin

Gray Catbird _

- European Starling
Warbling Vireo
Yellow Warbler

Common Yellowthroat .
Ovenbird
Yellow—breasted Chat
Lazuli Bunting

Blue Grosbeak
Vesper Sparrow

Song Sparrow .
Red-winged Blackbird
Yellow~headed Blackbird
Western Meadowlark
Brewer’s Blackbird
Common Grackle |
Brown-headed Cowbird
Bullock’s Oricle
Orchard QOriole ,
American Goldfinch
House Sparrow -

(e
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>
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>

*These species are included on the County special concern ligt;L :
‘because they each nest at a single location (rookery) within the
county. None nest within the study area. ' '



____

Table 2

PLOT DENSITIES

OF BREEDING BIRDS

Area’ Mean Species | Mean Indiv. Total | Special
Per FPlot Per Plot Species .| Concern’

Boulder Creek. . 11.1 22.2 39~ 7
West of 287 . _
Boulder Creek 9.2 . : 18.4- a8 - . | .8
287 - Kemnosha,

Boulder Creek- 8.4 14.0 42 8
Kenosha East '

Coal Creek 8.9 14.1 35 6
Kenosha North |- ' . REAR

Boulder Creek West of 287: 3 plots-
Boulder Creek 287 - Kenosha:
Boulder Creek Kenosha East: 8 plots

11 plots

Coal Creek Kenosha North: 4 plots




locations along Boulder Creek (Figure 2). I observed American -
kestrels throughout the study area but found no nests. Suitable

eastern screech- owl nestlng habltat ex1sts along Boulder Creek

west of US 287, but no screech—owls responded to tape playbacksl

Common barn owls have nested 1n a hole in an embankment along

Coal Creek approx1mately 5 km: south of the study area; 51m;lar :

habltatwex;ste-along_Coal Creek north of Kenosha Road.
Management: Divert future trails away from red-tailed hawk

nest sites.

Spe01es of Spe01al Concern . _

The Boulder County Avian Spe01es of Spec1al Concern Llst
(Hallock 1993) 1ncludes blrds in the follow1ng oategorles

(1) Boulder County rare and declining.

(2) Boulder County rare, ' -

(3) Boulder County deollnlng but not yet rare

(4} Boulder County isolated populations.

(5) Federal endangered, threatened, or special concern.

(6) State endangered, threatened, or special concern.

{(7) Rocky Mt. region (U.S. Forest Servioe) special concern.

(68) Audubon Society “Blue List” of declining species.

The following species meet one or more of the above criteria

and were observed within the study area between 30 May and 13
July.

1. Double-crested Cormorant, Great Blue Heron, Great Egret, and
Black-crowned Night Heron (Boulder County isolated populations)
These herons and cormorants nest in protected rookeries

along Boulder Creek between 95" Street and US 287 and at Panama

Reservoir. They fish and fly over Boulder Creek from the rookery

eastward toe the County line. Highest concentrations occur along

Boulder Creek from the rookery eastward to Kenosha Road. -
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Figure 2. Raptor Nest Locations, 1997

GHO--Great Horned Owl = RTH--Red-tailed Hawk



Management: Areas of the creek where herons and cormorants - éu
forage should be protected from disturbance. I recommend that
any future trails west of Kenosha Road be placed at least 100 m

aWay from the creek and visually buffered from the creek bed.

2. Wood Duck.(Boulder County isolated populations)

Wood ducks nest in tree cavities along prairie streams and -
around reservoirs in eastern Boulder County. Local nesting.--.f. . .
populations have increased since the 1970s (Boulder County |
Audubon - Sobiety, 1978 97) . Populations'are limited.hﬁ.‘ ”
avallablllty of tree cav1t1es or nest boxes (Ehrlich et al 19880}

I;observed a pair of wood ducks with recently fledged young
in the large pond north of Boulder Creek between 100th Street and |
Kenosha'Road'(Figure'3).'I alsc observed adult wood ducks in a __.;5
wetlandgsouth of Boulder Creek, near Plot'17, flying over Boulder '
Creek near Plot 2, and flylng over Coal Creek near Plot 23.

: Management Retaln all standlng dead trees along Boulder
Creek and Coal Creek Dlvert any future trails away from Boulderﬁ:k
Creek between the western boundary of ‘the study area and Kenoshak,f___
Road

3. Beregrine Falcon (Federal endangered, State threatened,

Boulder County rare ‘and stable) L '._”_'-- g ' -
I observed a SLngle adult peregrine'falcon perched in a . [‘

small cottonwood'on the south bank of Boulder Creek near Plot ll

on 30 May (Flgure 4y, Peregrlne falcons nest in Boulder County on

Eldorado Mountain, in the Boulder Mountain Park, and in the -

mountains west of Lyons (Arﬂstead and Lederer 1994, Jerry Craig, - :

Colo. Dir:'of'Wildl pers. commun.). They frequently hunt in "

prairie wetlands (Andrews and nghter 1992). :
Management: Protect the Boulder Creek stream corrldor ?i

between the western boundary of the study area and Kenosha Road

from disturbance by recreational users. Divert tralls away from

9
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| wetlands and away from the stream corridor.

i} 4, Gray Catbird (Boulder County isolated populations) _
Gray‘catbirdsinest uncommonly in Boulder County foothills
‘%. shrublands (Boulder County Andubon Society 1978-97, Jones 18993).
They nested historically on the plains, but I know of no recent
g nesting records.in-that part of the county. Numbers Of'catbirds ‘d
nestlng throughout Boulder County have declined since the early
Ty twentieth century, when this specres was considered locally
| COmmon . In Colorado nestlng gray catblrds are conflned to two
[ locatlons mesrc-shrublands at the base of the Front.Range
foothills and riparian understory along the South Platte River
] east of Fort MOrgan (Andrews ard nghter 1992) '_ | d
N - T observed a 51ng1ng male catbird along Coal Creek, SOO'm:
south of Kenosha Road on 11 and 15 June (Flgure 5). Sultable |
S nestlng habltat also exlsts along Coal Creek north of Kenosha
Road. , . et L '- 3
Management Proteot ‘and encourage shrub growth along Coal

- Creek.

4 Yellow Warbler (Audubon blue llSt) _ _
é] : Yellow warblers nest in lowland and mld*elevatlon rlparlan
| woodlands, in urban woodlands, and around farmhouses throughout
iﬁ ' Boulder County. Brood parasitiemey cowbirds'and loss of riparian
} woodland habitat_haue diminished populations in parts of’North_
i ‘America (Ehrlich et al 1992). However,fdata from the U.S. Fish
| and Wildlife breeding birdlsurveys suggeSt a slightvincrease in
:i U.S. populations from 1966-93 (U 5. Flsh and Wildlife Serv1ce
A 1993) Status of nestlng populatlons in Boulder County and
Colorado has not been suff101ently documented to 1nd1cate a
downward trend (Boulder County Audubon Soclety 1978-97, U.S. Fish
and Wildlife Service 1993, Hallock 1997). . |
B I observed breeding yellow warblers throughout the studj
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Figure 5. Gray Catbird Sighting Location,

11 and 15 J‘une_,

1997




area: Highest densities occurred in riparian areas that contained
mature cottonwoods and willows.
Management: Preserve mature trees and encourage- shrub growth

within rlparlan.corrldors.

5. Ovenbrrd (Boulder county rare and stable) C -
A.small, geographlcally isolated ovenblrd populatron nests _s
in foothills riparian thickets and in aspen ox ponderosa pine |
forests in the Front'Bange foothills. Most nesting records are.
from Jefferson and Douglas countles (Andrews'and Righter 1992).
Breedlng season srghtlngs of ovenbirds. are not unusual in Boulderr
County, but nestlng has not been conflrmed (Jones 1990, Andrews
and Righter 1992). | -

I observed a srnglng male ovenbird along Boulder Creek 200

m west of us 287 on 30 May (Flgure 6). I could not ‘find thls ."'"C

bird on subsequent v131ts The study area 1s probably perlpheral _
to thlS specres’ normal breedlng range
_ Management Protect shrub growth and mature dec1duous trees:_

along Boulder Creek

6 Blue Grosbeak (State undetermined statuS)*f: |

Thls specres appears on. the Boulder County speclal concern
list because it was listed as a species of concern by the state
during the'1980s. It does not appear on the most recent Colorado
Natural Herltage Program llSt of rare and imperiled birds
(Colorado Natural Herltage Program 1996) ‘Blue grosbeaks are
uncommon breeders in shrub habltat in eastern Boulder County.

I observed several pairs of blue grosbeaks along Coal Creek
north.of Kenosha Road and along Boulder Creek east of Kenosha
Road (Flgure 7). These grosbeaks appear to breed in dense w1llow
and chokecherry shrublands in these areas. '

Management: Protect and encourage shrub growth along

riparian corrldors

11



L66T

1KeR Q€

‘uot3ecoT BuTIUBTS PITAUSAD *9 OINBTA

ke

\!l-_ j|=

W 8

i |

g

| 3

/
!

o
2|
Q

55

!

A

i

C L)

N




\g: oz ot

/”DI TeH

II Pﬁ,

II' r ' T Z'[_\'Jrﬂaa

Mum tﬁﬁ:uw 1 2
,'«a_aS
l| )

oM ErF
\ \_?-" "'; \J
[ .-' -
) -

P 'Tlﬂ ,__m\-\ w\

JASPER

P N : .
y . ;
viD : ...-.— .
\
p .
) 1. -
s
y
%

Figure 7. Blue Grosbeak Sighting--"Lo‘_c_:ations,_,'.30 May—20 July, 1997



7._Yellow*headed Blaokbird (Boulder COunty isolated populations)

Yellow-headed blackblrds nest colonially. ln cattall marshes

throughout Colorado. They are abundant in low- to m;d—elevatlon
areas where large cattail marshes are bordered by grasslands or
agricultural fields (Andrews- and Righter 1892). Several nesting
colonies occupy cattail marshes around lakes and reservoirs in

eastern Boulder County. -

Yellow—headed blackblrds nested 1n cattall marshes north of:;
Boulder Creek between plots 8 and 9, and south of Boulder Creek,'

between plots 17 and 19 (Flgure 8) _
Management Preserve cattall marshes along Boulder Creek
Fence the marsh north of the creek between plots 8 and 9 to

exclude gra21ng cattle.-

Addltlonal Specles of SPEClal Interest _ o :
1. Marsh Wren (no prev1ous Boulder County nestlng records)
Two male marsh wrens sang per51stently in the cattall marsh

north of Boulder Creek between plots 8 and 9, 30 May—13 July

(Flgure 9) I observed two marsh wrens 1n this same locatlon on 1d

September _

Marsh wrens nest in large cattall marshes at low to middle
elevatlons throughout Colorado (Andrews and nghter 1992) They
are occa51onally observed durlng mlgratlon at Sawhlll and Walden
Ponds, Boulder Reserv01r, and - Sombrero Marsh (Boulder County
Andubon'SOcietyilngMQTYf Why marsh wrens ohooSe partioularh
cattail marshes for breedlng is not: known (Andrews and nghter
1992). _ R : _

Management Fence cattall marsh between plots 8 and 9 to .
exolude cattle. ' ' o '

2. Orohard'Oriole (no previous;BoulderhCounty nesting records)

Orcharddorioles nest in Colorado lowland riparian woodlands,

iﬂ;izfr
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primarily“on the_eastern'plains. Recent-breeding records'from the
Front Range foothills indicate their nesting range may be
expanding westward (Andrews and Righter 1992). Several orchard
oriole sightings have been reported in eastern Boulder County in
recent years (Boulder County Audubon Society 1978~97).
‘ I observed a'male orchard oriole along Boulder Creek 100 m.
east of 109t Street on 30 May (Flgure lD) .. This male exhlbrted
aggressrve terrltorlal behavicor toward a Bullock’s orlole malef
that was nestlng in the v1c1n1ty I could ‘hot find. thlS orchard
orlole durlng subseguent v1srts to the area.

Management Protect mature cottonwoods and W1llows along
Boulder Creekmeast of 109& Street.

Avlan Habltats of Spec1al Interest
Flgure 11 shows areas that supported relatlvely hlgh

den51t1es of nestlng birds, that supported nestlng populatlons of

two or more Boulder County spe01es of specral concern, or that

contalned nestlng habitat that is elther uncommon in occurrence
or threatened in Boulder County. Characterlstlcs of these areas
are summarlzed below. o
l Boulder Creek West of Us 287 o :
Mean plot density (3 plots) 11.1 species, 22.2. 1nd1v1duals
Spe01al concern (nestlng only) yellow warbler
This stretch of Boulder Creek contains many mature
cottonwoods and willows and supports relatlvely high densities of
nestlng blrds It also serves as a foraglng area for herons and:
egrets that nest in the rookery between g5th Street and Us 287.
Management."Manage as_r;parlan restoration and demonstratlon
area closed to public:access'to'pIOtect shrub growth and minimize

disturbance to herons and nesting birds.
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1. High quality riparian, wood duck, yellow warbler
2. Riparian/marsh, wood duck, red-tailed hawk, marsh wren, yellow

warbler, yellow-headed blackbird
3. Riparian shrub, blue grosbeak

4. Riparian shrub, gray catbird, yéllow warbler, blue grosbeak




2, Boulder Creek East of 109* Street e e
Mean plot density (4 plots): 9.4 specles, 17.1 individuals
Special concern (nesting only): wood duck, yellow warbler,
yellow-headed blackbird | '
Other special. interest: marsh wreng orchard oriole -
A mosaic of riparian woodland, cattail marsh, and grassland

supports several nesting species of special concern.:The cattail

marsh north of the creebfmay be the first known Hesting location

in the county for'marsh'Wrens Red~talled hawks nested 200 m east
of this cattall marsh near plot 10.

Management Dlvert future tralls away from rlparlan corrldor"

and cattall marsh Fence ‘cattall marsh to protect it from

trampllng by cattle Fence.rlparlan corrldor

;'3 Boulder Creek Near Eastern Study Area Boundary

Mean plot denSlty (2 plots): a. 9 spec1es, 16 7 1nd1v1duals

Spec1al concern (nestlng only) yellow Warbler, blue :
ngrosbeak - S '_y R nES :
: ’ A relatlvely Well developed shrub understory supports'
llnestlng common yellowthroats, blue grosbeaks, and song sparrows._
.Yellow Warblers and Bullock's orloles nest in cottonwoods and _ .
_-w1llows By ' : - .
Management Protect and encourage shrub growth Control

1weed5. Remove Russian olives. Fence riparian corridor.:

.'Lél Coal Creek north of Kenosha Road = . . .
Mean plot density (4 plots): B.9 species, 14.1 individuals
Spec1al concern (nesting only): gray Catbird,~yellow -

warbler,r blue grosbeak

Dense shrub growth along narrow_strips on' both sides of'Coal__”fl':“

: Creek supports a suite of shrub-nesting'species once common, but
‘now mostly absent from the plains:of Boulder County. This is the.
~only location I know of in the county where gray catbirds

i



-

(Boulder County isolated),:yeilOWQbréastéd chats, blue grosbeaks
(Boulder County special concern), and sdng'sparrdws_nest‘in the
same habitat. S k o
Management: Protect and encourage shrub growth. Exclude
cattle. Control weeds without cbmptdmising natq:al'shrub growth.
Widen'riparian‘corridor by 10-20 m by mOVihg'agriculfural:field
boundaries away from the creek. Avoid trail construction within

50 m of creek.

15



LITERATURE CITED | e

Andrews, R., and R. nghter 1992. Ceclorado Birds. Denver Museum
of Natural History, Denver.. | ) ,

Armstead S., and N. Lederer. 1994 Cliff-nesting raptors in
Boulder County and v1¢1n1ty 1993 status report. Boulder
County Nature Assoc1atlon, P.0. Box 693, Boulder CO 80306

Boulder County Audubon Soc1ety 1978-97. Monthly wildlife
inventories. P.O. Box 2081, Boulder CO 80306. L

Colorado Natural Heritage Program. 1996. Colorado’s natural
henifage?'rare and imperiled animals, plants, and natural
commﬁnitiés. 103 Natural Resources, Colorado State
University, Fort Collins CO.

Ehrlich,_?;, D. Dobkin, and D. Wheye. 1988. The Birder's
Handbook. Simon and Schuster, New York.

Ehrlich, P., D. Dobkin, and D. Wheye. 1992. Birds in Jeopardy.
Stanford University Press, Stanford CA.

Hallock, D. 1993. Boulder County avian species of special
concern. Boulder County Parks and Open Space, 13" and
Spruce, Boulder CO 80302.

Hallock, D. 1997. Indian Peaks Bird Counts 15-year summary.
Boulder County Nature Association, P. O. Box_493, Boulder

- CO. .80306"

Jones, S. 1990, Boulder Mountain Park forest bird study. Réport_
for City of Boulder Parks and Recreation Department, Ranger
Cottage, 9" and Baseline, Boulder CO 80302. ‘

United States Fish and Wildlife Service. 1993. Breeding bird

survey trend statistics.

16



APPENDIX I

PLOT SUMMARIES

17




BOULDER CREEK WEST FROM US 287 (1-3)

Plot 1: 5/30, 6/9, 7/9 (500 m west of US 287)

Great blue heron
Black~crowned heron
Mallard

Barn swallow

Cliff swallow
Black-capped chickadee
House wren

American robin
Furopean starling
Yellow warbler

Song sparrow
Red-winged blackbird
Brown-headed cowbird
Common grackle,
Bullock’s oricle
American goldfinch

Species
Individuals

Plot 2 5/30, 6/9, 7/9 (300 m west of US 2B7)

Mallard

‘Mourning dove
Noxrthern flicker
Western wood-pewee
Barn swallow

Cliff swallow
Black-billed magpie
House wren

American robin
European starling
Yellow warbler

. Common yellowthroat
Ovenbird

Song sparrow
Red-winged blackbird
Brown-headed cowbird
American goldfinch

Species
Individuals
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Plot 3: 5/30, 6/9, 7/9 (100 m west of US 287)

Daouble-crested cormorant

Great blue heron
Black-crowned heron
Mallard

Rock dove

Mourning dove
Northern flicker
Downy woodpecker
Barn swallow

Cliff swallow
Black-billed magple
House wren

American robin
European starling
Yellow warbler. _
Common yellowthroat
Song sSparrow :
Red-winged blackblrd.
Western meadowlark
‘Common grackle

Species
Individuals

Summary

Mean Species/plot (jfpiots):

11

Mean Individuals/plot: 22.1

Total Species: 37
Total Special Concern

6 seen,

19

1 1
1
2 1
1 1
1
1
5
2 3
1 1
3
1
2 3
1
1
4 5
13 10
21 . 24 ..
11.1
1 nesting
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BOULDER CREEK FROM US 287 TO KENOSHA ROAD:

Plot 4 5/30, 6/13 (100 m east of US 287)

Great blue heron
Mourning dove
Western wood-pewee.
Eastern kingbird -
Cliff swallow .
Black-~billed magpie
Black-capped chlckadee
House wren .
American robin
European starling
Yellow warbler
Common yellowthroat
Song Sparrow
Red-winged. blackblrd
Common grackle :
Bullock’s oriole

Species
Individuals

Plot 5 5/30, 6/13, 7/13 (50 m west of 109 Street)

White pelican

Double-crested cormorant

Great blue heron
Black-crowned heron
Mourning dove .
Western wood-pewee
Eastern kingbilrd
Cliff swallow
Black-billed magpie
Black-capped chickadee
House wren

American robin
FEuropean starling
Yellow warbler
Common yellowthroat
Red-winged blackbird
Western meadowlark
Brown-headed cowbird
Common grackle

Species
Individuals

2

(sl A0 Il o

N

[ACRE N

10

21

6 1 3
1 2 1
1 0
o 2 0
20 20 21.
1 . 1.
1 0

2 2 2
0.

1 1

_ 1 0.

1 1 1
' 0.

0.

2 0

1 0.

7 11 9
34 35.

32
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26
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1 1.
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25 14
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2 1

0.
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1 0

1 0.
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0.

1 0.

7 10.
32 26.
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! Plot 6 5/30, 6/15, 7/13 (100 m east of 109 Street)
Great blue heron 1 2 1
_ Canada goose 2
k Mourning dove 2
' Western wood-pewee . 1
L Eastern kingbird
o Cliff swallow
House wren ' i 2
o American robin -
o European starling
Yellow warbler
) Song sparrow
T{ Western meadowlark
o Common grackle
Orchard oriole
Bullock’s oriole

NN RWe e
(SR N~ N

»

W NN W N O W] W W] W

M F WM
o MHOoOOoOHFOPRPNMNODCOCOOH

) Species o
p} Individuals 1

L 0.0}
~J]
(a9

= ]
~J

12 17 |

y - Plot 7 5/30, 6/15, 7/13 (300 m_eés; of 109 Street)

Great blue heron = 3
g Black-crowned heron 1
} Canada goose ' 4
Killdeer _ 1
) Mourning dove 2
i . Eastern kingbird
Cliff swallow 1
European starling
[ Yellow warbler 1 1
' Red-winged blackbird ‘ 3
Yellow-headed klackbird 1 .
| - Western meadowlark 2
- Brown-headed cowbird 1
3
1

L] .
WO-1OW-I~1Ww-1lWwWwowwwo

P~ N

oW ]

B g

_ . Common grackle
| Bullock’s oriole
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Species 11
i Individuals _ - 20
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Plot 8 5/30, 6/15, 7/13 (500 m east--cattail marsh)

Black—crowned heron . 1
Great egret . 1
Canada goose '

Wood duck

Killdeer ‘ _ 1

Mourning dove _
Western wood-pewee.
Eastern kingbird
Cliff swallow

Marsh wren : 1
American robin- _ 1
- European starling

Common yellowthroat 1.
Song sparktow

Vesper sparrow g 1
Red-winged blackblrd 2
Yellow~headed,.blackbird 10
Western meadowlark. 1
Common grackle I
Bullock’s oriole 1
Species B i

Individuals : .21
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Plot 9 5/30, 6/15, 7/13 (700 m east)

Great blue heron 2 0.7
k Red-tailed hawk - -3 1 : 1.3
} Mourning dove : 1 2 1.0
Belted kingfisher i 0.3
o Downy woodpecker 1 0.3
'¢ . Western wood-pewee 2 2 1.3
Eastern kingbird 2 1 1.0
Y Cliff swallow _ 2 5 2.3
| Black-capped chickadee 1 0.3
House wren 2 2 1.3
= Zmerican, robin 1 1 0.7
a European gtarling 2 4 2.0
' Yellow warbler . 2 1 1 1.3
Common yellowthroat 2 ' 0.7
' Song sparrow . 1 0.3
. Red-winged blackblrd .2 5 2.3
N Western meadowlark 2 1 1 1.3
- Brown-headed cowbird 2 : 1.7
S Common grackle 2 2 1.3
' Bullock’s oriole 1 0.3
o BAmerican goldfinch 1 0.3
Species ‘ i0 12 .13 11.7
21,3

= ‘Individuals 2000 1727

o Plot 10 5/30, 6/15, 7/13 (900 m east--north side channel)

Great blue heron 1

0.3
Mallard : 2 0.7
| Red-tailed hawk 2 1 1.0
i Western wood-pewee 2 0.7
, Eastern kingbird 1 0.3
| Cliff swallow 1 4 1 2.0
. Blue jay 1- 0.3
. House wren . 1 1 0.7
} j American robin 1. 0.3
e Buropean starling 3 1.0
_ Common yellowthroat 1 0.3
f( Red-winged blackbird 1 2 2 1.7
o Western meadowlark 1 : 0.3
Brown-headed cowbird: 2 1 2 1.7
i Bullock’s oriole = 1 0.3
Species 11 6 6 S
P Individuals - 14 11 - 10 - - 11.7

23



Plot 11 5/30, 6/15, 7/13 (1100 m east) .

SFNWW-IWd o WwWWWdJoWwWwwbw-d3o

Great blue heron 3 1.
Black-crowned heron S 1 0.
Mallard ' 2 0
Peregrine falcon . 1 0.
American kestrel 1 0.
Spotted sandpiper o 1 0.
Mourning dove _ 1 0
FEastern kingbird 2 1 1.
Western. kingbird - 2 ‘ 0.
Cliff swallow ‘ 8 2.
Barn swallow ' : 1 1 2 1
Common raven o 1 : 0
Eurcpean starling : 1. 2 1
Common yellowthroat 1 1 0.
Song sparrow . 1 0
Red-winged blackbird 1 4 1
Western meadowlark . 1 . 0.
Bullock'’s oriole 1 0.
American goldfinch 2 0.
Species .. 8 11 6 8.7
7

Individuals 11 20 13 14,

Plot 12 5/30, 6/15, 7/13 (1300 m east—-Pond)

ORPORFRPORFRPROWOODOOWRRFOOO
NW IS WWwWoWW-IdWo o o Www-d

Great blue heron 1 1
Double-c¢rested, cormorant 1 .. : :
Mallard

Spotted sandpiper 2
Eastern kingbird
Cliff swallow
Black-billed magpie
Common raven

House wren P _
Ameri¢an robin o 1

Hme e
NN

[l AN

European starling 3 5 1

Yellow warbler _ 1

Common yellowthroat . 1 2 1

Song sparrow _ 1 1

Red~winged blackbird 1 2 2
Brown-headed cowbird 2 .
Common grackle 2 1 1 .
American goldfinch 2 ' .
Species 11 12 8 10.3
Individuals 17 23 13 17.7

24
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Plot 13 5/30, 6/15, 7/13 (1500 m east, prostrate willow)

Great blue heron 1 1
Black-crowned heron e o1
Wood duck 2
Common snipe S R
Mourning dove
Cliff swallow 2
Black-capped chickadee 2
House wren 3 ' 3
American robin ‘ :
European starling
Yellow warbler

Commen yellowthroat
Song sparrow

Red-winged blackbird
Yellow-headed blackbird
Western meadowlark
Brown-headed cowbird
Common grackle _ 1 2

e
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NN
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e
o
~ o

Species : 10 11 9
Individuals 14 16 14

Plot 14 5/30, 6/15, 7/13 (1700 m east)

Great blue heron 3
Black~crowned heron 1
Killdeer

Common snipe
Northern £licker
Cliff swallow
Black-billed magpie
House wren

European starling
Common yellowthroat
Song sparrow
Red-winged blackbird
Western meadowlark
Brown-headed cowbird
Common grackle
Bullock’s oriole -1
House sparrow ' 1

=R N =N
N

.

HFMNHEN H N
w
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Species ' 7 8 9
Individuals ‘ 9 13 14
Summary :

=
N 0
[ -]
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Mean Species/plot (11 plots): 9.2

Mean Individuals/plot: 1B.4

Total Species: 48 : ,

Total Special Concern: 8 seen; 3 nesting

Also: territoriél marsh wrens (no historical nesting records: in
Boulder County) '
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BOULDER CREEK EAST FROM KENOSHA ROAD (15422)

Plot 15 6/9, 6/11, 7/11 (100 m east of Kenosha Rdi-fcottbﬁwobds)_"

Mallard

Great blue heron

Great egret
Double~crested cormorant
Northern flicker 1
Mourning dove '
Belted kingfisher
Cliff swallow ..
Black-capped chickadee
House wren-

American robin
European starling :
Common yellowthroat
Western meadowlark - il
Brown-headed cowbird
Common grackle 1

1
7

beaver

Mo = W
I B
N o
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Species f' _ . B 9 8 o
Individuals o 1 12 11 1

e
ww

Plot 16 6/9, 6/11, 7/11 (300 m east of Kenosha Road)

Black-crowned heron - 1 1 0.7
Mallard ' 1 0.3
Mourning dove | 1 0.3
Black-capped chlckadee 1 0.3
House wren ‘ N i 0.3
Furopean starling S 2 0.7
Common yellowthroat & 1 1 0.7
Song sparrow 1 1 1 1.0
Red-winged blackblrd il 2 1 1.3
Western meadowlark 1 1 1 1.0
Commeon grackle 3 1.0
Species 5 7 7 6.3
7 7 7.7

Individuals

27



Plot 17 6/9, 6/11, 7/11 (500 m east--cattail marsh)

Great blue heron
Black-crowned heron
Canada goose
Mallard

Wood duck:
Red-tailed hawk.
Mourning dove
Common nighthawk
Northern flicker
Eastern kingbird
Barn swallow
Common yellowthroat
Song Sparrow

Red-winged blackblrd‘

Brown-headed cowbird
Brewer'’s blackbird

Species
Inlelduals

Plot 18 6/9, 6/11, 7/11 (700 m east--“Keep Out” sign)

Mallard

Red-tailed hawk -
Mourning dove
Fastern kingbird
Black-billed magpie

Black-capped chlckadee

House wren

Eurcpean starling
Yellow warbler
Common vellowthroat
Song sparrow
Red-winged blackblrd

Yellow-headed blackbird

Western meadowlark
Brown-headed cowblrd
Bullock’s oriole

Species
Individuals

(Red-tailed hawk nest 500 m south of point station)

1
1

2

SN

'7 .

12

N = N

1

10
13

NP

= ;e

10

44

B = PO

1
1
1

11
14

e e

2 1.
2 1
10
0
0.
0
1 0.
| o
0.
0.
1 0.
0
2 1.
4 a
4 1.
1 0.
8 8.3
17 24.3

2 1.
| 1.
. O .
1 1.
1 0.
1 0.
0.
3 2.
0.
1.
3 1.
1 0
0.
0.
0.
0.

7 9.3
12 13,

28

NWNWW-OWOWW W Wo

beaver



Plot 19 6/9, 6/11, 7/11 (900 m east)

Double~crested cormorant

Great egret
Mallard
Red-tailed hawk
Mourning dove
Eastern kingbird
Barn swallow
American robin
European starling

. Yellow warbler.

Common yellowthroat
Song SpParyow
Yellow-headed blackblrd
Western meadowlark
Brown- headed cowblrd
Species

Individuals

Plot 20 6/9, 6/11, 7/11 (1100 m east)

Great blue herbn
Great egret. .

Mallard

Wood duck:

Killdeer

Mourning dove
Barn swallow
Cliff swallow
Rough-winged swallow
European starling
Common yellowthroat
Song sparrow
Red-winged blackbird -
Western meadowlark
Brown-headed cowbird

Species
Individuals.

1
1
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Plot 21 6/9, 6/11, 7/11 (1300 m east--bridge)

Double-crested cormorant 1

Great blue heron
Mallard

American kestrel
Killdeer
Ring-billed gull
Mourning dove
Belted kingfisher
Eastern kingbird
Barn swallow

Cliff swallow
Rough-winged swallow
House wren '
European starling

Common yellowthroat

Red-winged blackbird
Western meadowlark
Brown-headed cowbird
House sparrow

Species
Individuals

Plot 22 6/9, 6/11, 7/11 (1500 m east--at river bend)

Mallard

Western kingbird
Barn swallow
Cliff swallow

Black—-capped chickadee
Black-billed magpie

House wren

American robin
Eurcpean starling
Yellow warbler
Common yellowthroat
Blue grosbeak

Song sparrow

Red-winged blackbird

Western meadowlark
Brown-headed cowbird
Common grackle
Bullock’s oriole
American goldfinch

Species
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Individuals 11 14 21 ' 15.3

(Great horned owl nest, 150 m west, north bank--fledged young) =

Sﬁmmary

Mean Species/plot (8 plots): 8.4

Mean Individuals/plot: 14 0

Total Species: 42 . :

Total Special Concern: 8 seen, 4 nesting
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COAL, CREEK (23-30)

Plot 23 6/9, 6/11, 7/9 (800 m north of Kenosha Road)

Wood. duck

Mourning dove:

Cliff swallow -

Barn swallow
Eastern kingbird
Blue jay '
Black-billed magpie
House wren

American robin
European starling
Warbling gireO"
Yellow warbler
Common yellowthroat
Yellow-breasted chat
Red-winged blackbird

Yellow-headed blackbird

Brown~headed cowbird

Species
Individuals

Plot 24 6/9, 6/11, 7/9 (600 m north of Kenosha Road)

Mourning dove

Belted kingfisher
Cliff swallow

Barn swallow '
Rough-winged swallow
Black-billed magpie
House wren

American robin
Yelliow warbler
Common yellowthroat
Yellow-breasted chat
Song sparrow
Brown-headed cowbird
Bullock’s oriole

Species
Individuals

8
11

i
2
2

2
2
1
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Plot 25 6/9, 6/11, 7/9 (400 m north of Kenosha Road)

Mourning dove 1 0.3
Western wood-pewee 1 1 0.7
Cliff swallow _ 3 1.0
Rough-winged swallow - 2. ° 0.7
European starling ' 2 0.7
Yellow warbler 1. 1 0.7
Common yellowthroat 2 1 ' 1.0
Yellow-breasted chat 3 2 2 2.3
Blue grosbeak 2 1 1.0
Song sparzow .. 1 1 0.7
Red-winged blackbird 1 3 1.3
Brown-headed cowbird 1 1 0.7
Common grackle = oo @ oo 0L 0.3
Bullock’s 'oriocle n3 20 1.7
House finch = 1 0.3
Species 8 B8 9 8.3
13.3

Individuals : 14 15 11
' Plot 26 6/9, 6/11, 7/8 (200 m north) -

Rock dove

2 0.7

Mourning dove 1 1 0.7
Cliff swallow 2 2 1.3
Black-billed magpie 1 0.3
House wren 1 2 1.0
European starling 2 5 2 3.0
Yellow warbler, 1 1 1 1.0
Common yellowthroat 1 0.3
Yellow-breasted chat 1 2 3 2.0
Song sparrow ' 2 0.7
Brown-headed cowbird 1 1 0.7
Common grackle - 1 1 0.7
Bullock’s criole 1 0.3
American goldfinch 2 1 1.0
Species 9 9 8 8.7
13.7

Individuals 11 17 13
Summary

Mean Species/plot (4 plots): 8.9
Mean Individuals/plot: 14.1°
Total Species: 35 ' .
Total Special Concern: 6 seen, 3 nesting
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APPENDIX II. =
BREEDING CODES '

Migrant

—~ Seen or heard, but suitable breeding habitat does-not exist
within study area.

Observed
- Seen or heard in suitable breeding habitat.

Probhable Breeder

~ Fxhibited territorial behavior in suiltable breedinﬁ_hébifat; o

Behaviors include singing, territorial defense, copulation, and
agitated behavior. : :

Confirmed Breeder

- Evidence of nesting: occupled nest, nest Wlth young, féediﬁg
young, fledged young or used nest. S I
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Description of Existing Conditions:

Fisheries:

The identification and distribution of fish species in Boulder Creek and Coal Creek has been
underway since the early part of this century. The efforts reviewed for this document, in
chronological order of completion, included Juday (1904), Cockrell (1908), Ellis (1914),
Hendricks, (1947), Li(1968), Probst (1982), Chart, et al(1987), and Nessler(1997). The
information that is most timely and pertinent to this effort has been ‘completed since 1968 and
includes Li (1968), Probst (1982), and Chart, et al(1987). Nessler, et al, 1997 did not give
specific sample sites so we could not discern fishes sampled in the St Vrain River from those
found specifically in the Boulder Creek and Coal Creek tributaries. Table 1 describes the fish
species found by each analysm in Boulder and Coal Creeks. ‘

Table 1. Summary of specles collected and reported in Boulder and Coal

Creeks since 1967. : . Sl

Common Sclgn_t_lfic'__'f L Ll (19_68) _ Probst Chart et al, :

name Ns‘mie-““ B T (1982) _ (1987)

Creek Semotﬂus 1x: N |

chub airomaculatus |-

Longnose Rthcthys : x X
Dace ' cataractae e

Common | Luxilus llllll

Shiner comnutus

Red Notropis

shiner (Cyprinella)

lutrensis

Bigmouth | Notropis , X

shiner dorsalis

Sand Notropis 1x X
shiner stramineus

Brassy Hybognatis X

Mminnow hankinsoni

Fathead Pimephales X x||
minnow promelas :




Common . Sc1entlﬁc ' Li (1968) PfobSt | Chart et al,
name . Name o (1982) (1987)
Central *~ | Campastomas | x X ’ ' ]
(Common) | gnomalum ' -
stoneroller
Loﬁgnose_. C&tastomzﬁs lx |x
sucker . .. | catastomys - | .. '
Wesfern .C'atah‘mnb&: x X
white | commersonii | L
sucker | |
Plains Fundulus P (t
killifish * | kansae . -
“ RioGrande | Fundulus x
killifish * | zebrinus -
Plains Fundulus  |x X
topminnow | sciadicus .
|| FJohnny Etheostoma ™ | x X
darter nigrym :
| Common | Cyprinus X
carp carpio '
Gizzard Dorosoma
shad cepedianum
Largemouth - | Micropterus: - *(may be lentic x|
bass .| salmoides - habitat) ..~ ¢
GTeen Le.g.‘dn'ms":uil - x SR
sunfish | gyanellus '

* Plains killifish and Rio Grande kll]]ﬁsh are now accepted to be F undulus zebrinus and the same s

species by the American Flshenes Society.

Hendricks, 1947 1'11' his desbription of the ﬁshes of Boulder County states that 33 species of fish
populated waters in Boulder County, of which 31 species live below 6500 feet M.S.L. Although
he does not identify specific subdrainages or reaches in the county, this number (31 spp) is -
somewhat useful in comparing the number of species found in Boulder Creek / Coal Creek during
1968 (15 spp). 1982 (16 spp, 1 from lentic habitat), and 1987 (7 spp) . This information ...
indicates that the number of species found in Boulder Creek/Coal Creek has diminished over time.
Species suchas longnose dace, sand shiners, fathead minnows, stonerollers, and white suckers
appear to be holding on in this system while other native species have not. The limitations



causing the reductions in fish species diversity in our study area have been identified by
researchers as far back as 1947. Hendricks, 1947; Li, 1968; Probst, 1982; and Chart, 1987 all”
refer to water quality deterioration, habitat degradatlon/alteratmn, and exotic species introduction
as pertinent factors causmg the demise of fish species in the St Vrain dramage and specifically 1ts
tnbutanes - _ .

Quantitative fish habitat ratings developed based on a qualitative scoring system completed at 5 -
stations throughout the study area indicated that all habitat scored poor except Station 2 where
improvements have been completed(see score sheet results in Appendix I). Factors identified as-
potential problems include lack of shade /instream/ stream side cover, poor pool quantity and

quality, poor bank stability, and only fair channel stability and food abundance. These conditions -

are typical of streams, that have experienced channelization, poor and lacking riparian habitat

conditions, water. quahty detenorlzatlon, flow depletlons and poor instream habltat conditions. -

i
Table 2. Channel Stablllty and Fish Habltat Ratmgs for Boulder and Coal
Creeks completed 1997.

Variable BC.@BV | Bc@ BC.@ B.C.@ Coal cl_-k_

: ' Farms : | Hway 287 109th Kenosha northof . |
R e Rd. ... .. | KenoshaRd |’

Chammel |87 |[07n W ey  |as»y |

Stability* | Fair ~ | Fair Poor - | Fair Poor .

Fish |29 |G  [@}) @3  |as

Habitat** | Poor . Fair Poor | Poor Poor .

* Lower score is better out of a possible 152.
**Higher score is better out of a possible 50."

g Flows:
Boulder Creek flows have been monitored- daily through the study reach during certain periods -
since 1927. Data for the period of 1956-1977 was not identified by study team engineers and is

assumed to be unavailable. Certain periods of some years also exist as gaps in the data base. The -

only information available for this analysis regarding Coal Creek was flood flow and floodplain

definition information. Review of the database for flows realized in Boulder Creek at the mouth of
its confluence with the St Vrain was chosen for this effort to afford inclusion of Coal Creek flows.

The next most upstream monitoring point was at 75% Street east of the City of Boulder. Use of
75" St data would have precluded the ﬂows that are Ieahzed both in our study area as W“H asin
Coal Creek :

The volume of water y'lelded ﬁ:om the Boulder Creek watershed (439 square mﬂes) varled over-
the apalysis period from 2706 acre feet in 1954 to 160,275 acre feet in 1983.  Analysis of this -
database indicated that a normal Water yield year provided approximately 43,000 acre feet of
water, while fypical low water yield years provide approximately 20,000 acre feet, and typical
high water yield years provide 100,000 acre feet. Table 3 illustrates database years 1979-1993 and




the aSsociétéd' IdW and hlghﬂowltlmmg reaﬁzed du:mﬂg theéé'Ye‘é:pS‘.' R L o

‘Table 3. Boulder Creck- Yield/Flow/Time Relatlonshlps 19791993 ||

Year

 Yield
(ACrFt)__ |

ngh Flow
_(CF8)"

Occurrel_l_ce '
Date

1979 |

69202 |

o6 |

June 9

Low Flow
(CFS)

52

| ‘Oeceurrence

Date

Sept."19 | :

1980

109,834

1,740

May 1

33

1981 " -

20383

208

. ,May29 .

048

Oct. 13 “ )

: Sept2

1982 in.

398

May 13 . |- ..

32

1983

. 160,275,

1,600 .- |

79

- 1984

SR 7

384

- May 15

R

." _'Aug; 1:‘1: '

1985

46,894

402 -

June 10

1.7 =

Sept. 10. .
- June 20

1986

44311

456

Jumed

Fune 29 .

1987

58295

- .Tuiie":]jgo_:-

'Aug 10

1988

36337

17|

Sept. 9.

1989

| 2s705

" Dec.23

- May_7,,_".=

1990

" no data

ino data

" no data

no data

n6 data || -

1991

no data

"116 data

+-no data:

no datz_i'.f >

ﬁo data ,; |

1992

44,498

234

May 14

B VS

_.1993.5'. 

49,725 |

© 983

June18§:

5.4

May 8

Analysis of the flow database was used to identify the flow regimes realized during the time
period of the database with respect to normal, typical high, and typical low water yield years. The
development of channel alterations that would provide Boulder Creek with a functioning channel
and ﬂoodplamfrlpanan area that'is representatlve of a natural system requires an understanding of
the flow events that oécur with some ‘regularity. A critical flow event that must be characterized
is the high flow events that are realized. Table 4 illustrates the five hlgh water yleld yea:s and the
assomated thh and low ﬂows that were reahzed dunng these events .



| Table 3. Boulder Creel- Flow/Timing Relationships-High Flow Years |

Year | Yield _. _High Flow | Occurrence Low Flow Oééurfén'ce
(Ac-Ft)---: | (CFS) - 1 Date | :»-»--'(CFS) - Date - .
1938 | 99607 | 695 | May24 1 13 | Aug2r ]| :
1942 | 143614 | 1620 | May3s | 03 | Awg1r
1947 . | 100,647 | 1930, | Jme23 | 06 | Aprl4
"“1983_ e "160275 HER 1600_"f "; May19 79'). "_3'."Sept | —

Further understandmg can be prowded by analysm of the dally ﬂows reahzed in the system during -
typlcal penods of flow extremes. Flgures 3-4 illustrate the. ﬂows reallzed in Boulder Creek at the

mouth during years of.. ) Flg 3 Flows Realized ifi ‘Boulder Creek R
normal, typical high, and - ' *!During Typical Hydraulic Yield Years
typlcal low ﬂow years It IS fanr . .. - e e e J .o . . . . R e e . N . T

worthy of note thannone of 10 1

these illustrated periods - - 51000 -

represent the greatest - - & 800 I

extremes of flow that are’ in § 600 41 |
the database, but mstead ;gg =i
characterize events that . ... g¢IH MANE, = = iiaancas

typically occur. Exammatlon;i ' LEMAM S eSS oD

Ofﬂl‘lS information ]Dd.lCB.tBS e e e e - Mt

that typlcal years reahze a L - 1_992 (44,458 su-ﬂ;-- 1886 (44.311 an-ft)'

peak flow of around 400- 500 R |
cfs during May-June with low flows of 1.5-10 cfs durmg August—September ngh yleld years
reahze peak ﬂows of 700—1900 cﬁ --dunng two -peaks March-May and May-July and low flows

of 0.3-8 cfs during August- =~

Fig.4 Flows Reahzed in Boulder Creek September. Typical low yield years
During Low Hydraulic Yield Years realize peak flows of 100-200 cfs
1400 during May-June and low flows of 5;
1900 7 AENNNNERD ol - <1 cfs during August—Septembcr
1000 A
% oo _ Flood events that occur wﬂh
% 800 ... standardized frequencles were also .
" 400 . examined by this effort.. Predicted
200 y o ﬂood flows for 10 3T, 50 year, 100 .
o et PEEE . Ll year, and 500 year events have been
JOF M A MJ J A'sS OND identified for Boulder and Coal
e 1931 (22,372 ac-Ro— 1081 (20,3800} : Creeks in the study area. Predicted

flood flows identified for Boulder
Creek were identified as 3000 cfs for the 10 year flood event, 9400 cfs for the 25 year flood




event 14000 efs for the 100 year ﬂood event and 31 800 cfs for the 500 year event (at the -

confluence with the St

Vrain river). ‘Additionally,
information was found that "

Water Flows Reallzed in Boulder Creek’
During High Hydraulic Yield Years '

identifies the width of the ' N

floodplain at many points - 1400

along Boulder Creek within =~~~ 1200

the study area. The © - G000

floodplain width that *~ - Sgpg !

contains the 100 year event 2500

varied throughout the study i, )

area from 750' at Highway. RN
287 t0 1050"at 109%te 200 N

1490' at Kenosha Road 6.~ '

0 L K]
JFEMATM JUU A S O'ND

1150 at Coal Creek. Table = I Month
4 summarizes the predicted =~ 1980 109 v ' 1‘94_" 100 wran
flood flows and available - ° "" ( ac‘ﬂ“)'- { ac—.)

floodplain information e o ' ' ) '
identified. An interesting note is that réview of the exlstmg 30 year database mdlcates that the o
predicted peak flows for the 10 year flood flow event have never been realized in recorded
history. - Our analysis indicates that we have only realized flows that are 66% of the predicted 10
year event.

Table 4, Dlscharge Probabllltles for Boulder & Coal Creeks @. Coal Creek Conflazence.
 with ﬂoodway dimensions (Mullen Engmeermg)

Creek | 10yr | 50yr | 100yr | 500yr | 100 r
| @ | e | o | ) | oy | i

Boulder | 3,000 | 9,400 | 14,000 | 31,800 | - 840" 110" 950"
Coal 16,050 9,940 | 12,200 | 18,350 |

* From centerline of creek facing downstream :
Water Quality

Boulder Creek is contained within segment 9 of the Basin and its water quality is classified for
aquatic life warm water 1, recreation 1, water supply, and agriculture use. Coal Creek is
classified as a warm water 2, recreation 2, and agriculture use stream. Water quality numeric
standards have been established by the Colorado Water Quality Control Commission and can be
v1ewed m Appende III.. Water quality information has been collected on Boulder Creek for a
number of decades and on Coal Creek for at least one decade. Coal Creek flows are dominated by
greywater return flows from wastewater facilities managed by the cities of Superior, Erie, . .
Lafayette, and Louisville. Water quality requirements incorporated into recently drafied discharge
permits for the aforementloned dischargers on Coal Creek will require up grades and estabhshment
of new treatment facilities that will i improve water qualtty : o _



Data characterizing water quality in Boulder Creek at the 95" Street bridge was completed by this
firm in 1986. The data base identified water quality in the creek changed significantly over that
realized above the City of Boulder’s 75" Street plant. Results of this analysis in 1986 indicated
that the monthly mean of nitrate nitrogen ranged from 1-3 mg/] with an annual mean of 2.37 mg/l;
free ammonia ranged from 0.00009-0.041 mg/1 with a mean of 0.0129; total dissolved solids

ranged from 206-407, total phosphorous ranged from 0.4-3.15 mg/l , orthophosphorous ranged . .
from 0.4-4.8 mg/l; pH ranged from 7.1-7.9 units; and temperatures ranged from 3.3-22 degrees. -
Celsins. Water quality analysis completed for the City of Lafayette recently reported to the media-

that free ammonia limits were exceeded in Boulder Creek above the Coal Creek confluence 13
tnnestyears .

~ The Colorado Water ‘Quality Control Commlssron s hstlng of & nitrate numeric standard 1n . |
Boulder Creek of 10 mg/1 without clarification that the standard is actually based on nitrate--

nitrogen has cdused considerable interpretive: conﬁ:sron by researchers regardmg comphance by e

the City of Boulder. Statements based on the aforementioned 1986 database regarding the. - :
inability of the City of Boulder to comply with the nitrate standards in the creek are erroneous -

due to use of nitrate-results (which are typically 4.4 times higher then nitrate-nitrogen results) as. =

well as the fact that the City’s compliance point for water quality standards is located just -

upstream of the Coal Creek confluence which is a number of miles downstream from the 95“‘

~ Street bridge. Media reports on studies completed on Boulder Creek for the, Crty of Lafayette -
indicate contmued ammonia loadlng of Boulder Creek i L

Historic data and recent reports indicate nitrogen compounds in Boulder Creek are elevated m”

the lower reaches (above those realized above) During winter low flow periods Boulder Creek
flows are comprised primarily of wastewater return flows from municipal water treatment plants, . -

This represents an impediment to the development and maintenance of aquatic communities.
Extensive studies and modeling have been completed on ‘Boulder Creek with respect to nitrogen
componnds and their fate in the stream. A primary concern voiced by professmnal water quality

managers is’ the elevated levels of nitrogen and the interaction of conditions in Boulder Creek that

increase the toxic free ammonia potion of total ammonia occurring in this natural system. These -
conditions include increases in pH caused by aquatic photosynthetic activity and temperature
increases correlated to season and flow reductions/balance. Decreases in dissolved oxygen -
concentration (correlated to temperatire increases, oxygen demand increases, and elevat1on B
decreases) is also a condition of concern.

Channe] Condmons

Flowing water channels evolve estabhsh, and behave in the landscape s1mJlar1y wcrldede based’
on the interaction of a set of variables. Channel typing is a technique used to characterize natural
channels based on measurements of important channel and landform variables that describea
channel and its components. Based on the results of these measurements a channel canbe

classified in a hierarchy that provides a better understanding and increases predictive capability of -

professionals working with the channel in question. Roughly 16,165 feet of Boulder Creek -
channel (3.06 miles) are inciuded in the study area from just upstream of Colorado Highway 287




to a point just upstream of the Coal Creek Confluence. An additional 7400 feet of channel
located on the Boulder Valley Farm was added to represent a reference reach. The reference
reach was chosen to describe the historic geomorphology of Boulder Creek. Moderate to low
channelization and flood plain manipulation has occurred in this reach. Roughly 0.8 miles of Coal
Creek channel was evaluated for this effort. The techniques used for this analysis are described in
Pfankuch(1975), Rosgen (1985), Rosgen and Mitchell (1986)and Rosgen(1996). Level II surveys
of 6 stations w1thm the reference and study reaches were completed for this document. Appendix
[ documents the cross sectlon database developed for each station in this study

Reference Reach' Boulder Creek on Boulder. Valley Farms'

The Boulder Creek channel located in the reference reach on Boulder Valley Farms illustrates the
historic conﬁguratlon of this channel both before and after the installation of the Lower Boulder
Ditch diversion. Prior to diversion of water from this channel Boulder Creek operated as is
characterized by a C3 channel type (See Figure 6). This channel type is described in Rosgen 1996
as a “slightly eéntrenthed, meandermg, riffle pool, cobble dominated channel in a well developed
flood plain.”  Table 5 compares the data co]lected with those used to define this type of channel. -

Table 5. Comparison of channel type descriptors with data obtained on Boulder Creek
reference reach, Boulder Vallev Farms, Boulder County, Colorado. September 1997

Channel Descriptor e Textbook-C3 channel | Boulder Creek-refere_nce_
FARINE e | : o reach .

Entrenchment ratio >2.2 o - | 4.96-8.6

Width/depth ratio 12 25.5-25.75

Water surfa_(::e':slope'- | <2% N 0.1-0.22% -

Sinuosity(roeander faetor) o122 - o 1.18 |

Dominant Part1cle size m | cobble with some sands and cOBble-ﬁO% jgravel- '_

channel - I gravel ' y : 18%;sand-18%;silt-4%

| Study Reach: Lower Boulder and Coal Creeks: :
The valley floor gradlent through the study area was determine to be 0.38%. The channel
observed to be operating was different than the channel that existed in this floodplain previous to
water diversion and ﬂoodplam manipulation. The primary observable difference was in the area of
floodplain utilized and the meander pattern of the creek. Belt width of the active and historic
floodplain was developed by measuring historic channel scars on available aerial photo graphs.

Now Boulder Creek utilizes a belt width or active flocd prone area of roughly 400'-600" of valley
floor whereas the historic channel required 1000'-1200". The historic width measured correlates
well with the predicted floodway identified for the 100 year flood event at this point on the creek.
The historic meander factor realized was 1.3-1.6 as opposed to the 1.18 measured in the present
channel. The reduced flow both at the peak of the 1.5 year runoff event as well as those realized
throughout the irrigation season have provided the channel less energy to carve and maintain
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historic channe] dimensions, Man induced channelization, bankside berms, reduced floodplain. .-
access for flood flows, and flood flow peak attenuation have further reduced the channels ability

to maintain natural channe! dimensions consistent with a C3 channel. We have defined the

channel in the reference reach' asa mo'diﬁed C3 based espedially"bnfthe reduced meander factor.... -

To expleun the cendltlons that exist on the Boulder and Coal Creek channels it is necessary to -
define certain terms. - The bankfull channel is that area of the channel width to a vertical elevation
that contains the 1.5 year runoff event(annual high flow). This is typlca]ly an’ aquatlc dominated
environment. The floodplain is the honzontal channel area to a vertical depth which contains
some flood frequency event([E 10 year, 50 year, 100 year) The floodplain is typically riparian
habitat.-The low terrace elevation is by definition an abandoned floodplain that the river has cut-
down: through to a depth which isolates the terrace from all but the most extreme flood flows. . "

Examination of historic and recent aerial photographs illustrates that the Boulder Creek and Coal.:
Creek channels have been dramatically altered through the study area. -Boulder Creek in the study
area is isolated fromr-its historic floodplain by long reaches of manmade bankside dikes. These -
structures have contained flows, eliminated the function of the floodplain (and its vegetative .. - -
components) and initiated a down cutting process of the creek channel that has spanned decades - .
since the dikes were constructed. Supply of greater than historic flows and the attendant increase -
in the annual and periodic high flow events in Coal. Creek have caused channel disequilibriumi. - ... .-
Evaluation of these two channels through the study reach has illusirated that these channel areas. -
are actively involved in'incision into the valley floor. Incision or entrenchment is a

- geomorphological adjustment that is typical of channelized reaches of streams Tahle 6 ﬂlustrates -

the results of our channel typmg data eo]lectlon

Table 6 Summary of Level II Survey data for Boulder Creek and Coal Creek. -

Boulder County, Colorado 1997.~

Channel | StalBC. | sta2-BC. | Sta3-BC. Sta.4-BC. | '.sta.s;B'c :Sta_;Gceal 'k
Descriptor | Boulder | Boulder 0.3 miles | 03 miles | @ diversion | 0.5 lilile's'
.. ‘Valley '~ | anley | eastof109% -} eastof | ‘eastof =~ | north of
| Farms - Farms D el Kenosha Rd Kenosha Rd" Kenosha Rd.
Bt | 323 16 13 fwee el 1a)
|| Bonkull width | 51 56/ 67.2' 49.6  |105.6. T3y
dB:;tl;ﬁlllmenn 2;291' v 2_2| RN R » 1570 1.35' - o3
Width/Depth, | 25.76 - [2545° 0 1 3750 1316 {782 - | 103f
somcd (1004 (8990 |8y . loe 192 384
(floud prone ' " : ' : ST v
width) e e R
water Surfuck. | 0.25% [ 0.22% ©|035%  |039% - |modata | - 0‘.28’"-‘-




Channel | StalBC. | Sta2-BC. | Sta3-BC:. | Stad-BC. | Sta5-BC | Sta.6-Coal
Descriptor - | . Boulder: Boulder 0.3 miles: | 0.3 miles . | @ diversion |- 0.5 miles
., Valley ‘Valley: east of 109" eastof . | | eastof - north.of
Farms Farms.- . .| . -|. Kenosha Rd | Kenosha Rd { Kenosha Rd ||
Sinuosity 1.18 1.03 1.10 1.02 1.01 l.ﬂ
(Meander o R A . : ;
factor) - [ R A 1 ' .
Substrate [ Cobble-60% | Cobble-58% | Cobble-52% | Cobble-49% - cﬂbbleau%'  Cobble-3% |
Porticlesizes | Gravel-18% | Gravel-19% | Gravel-20% | Gravel-38% | Gravel-33% |  Gravel-4%
Sand-18% | Sand-18% = | Send-15. 5% | Sand-12% Sand- 24% " 'Sand-48%
Silt-4% Silt-5% Silt-3. 5% | Silt-1% - Silt<1% ° © Silt-45%
e [o3 |73 ez [ . |pw Gs |

The C3 channel type described by the channel and floodplain found at station 1 once dominated:
the Boulder Creek channel throughout its lower reaches. Remnants of the channel before: -

channelization can be observed throughout the study reach. Dewatering due to diversionhas + =

reduced the intensity of flood flow events and the energy they provide to maintain the channel and
the floodplain. Man caused disturbances have erected dikes for many decades to ‘contain flood"

flows, especially the important channel forming 1.5 year events.- Historic management efforts” -

have straightened channels to reduce land area dominated by the creek : reducing the channel -~
sinuosity or meander factor. -In areas such as the reach below the 109" St bridge and on'the -

property north of Kenosha Rd, channelization was accompanied by filling of the floodplainto a- -

historic low terrace elevation.. The responses of a channel to this manipulation is to'increase -

energy due to an inability to dissipate high flows in its floodplain or through meanders; increase” -

bank and bed shear stress during high flows and eventually to erode the least resistive physical

component of the channel. The primary alluvial substrate materials in Boulder Creek are smail - =

cobble to large gravel. Data indicates that significant channel entrenchment or down cutting of.
the bed has occurred along the stream from Boulder Valley Farms to the end. of our stiidy area. -
The most 51gmﬁcant area of entrenchment occurs in the reach downstream of the 109™ St. bridge
(Station 3). The channel bottom in the Statlon 3 cross sect1on has down cut to an elevation 5'
below the historic ﬂoodplam In essence the Boulder Creek and. Coal Creek Channels have
abandoned their floodplains due to horizontal restnctlon by dikes, vertical down cutting due to

entrenchment, placement of graded stream 51de structures to an elevatlon of the hlstonc terrace . :'

and a combmatlon of these factors '

' Rivers are dynamic and subjeet to adjlistment when the variables that define their form are -
changed. These changes manifest themselves in the channel dimension(cross sectional area),
pattern (meander factor), and proﬁle (gradient). The channel that initially cut into the Boulder -
Creek valley floor through the study area maintained itself as a stable C3 channel type. The .-

historic Boulder Creek channel has, through water diversion and channelization, lost its ability to’ g

continue to maintain itself as a C3 channel. This C3 channel, responding to geomorphological .
changes (isolated from its floodpiain, channelization, high sediment loads, altered flood flows,
reduction of channel maintenance flows, etc) has changed its form. Constriction of the channel -

into a floodprone area less that twice its bankfull width (C3 typically have more than 2.2 times the

bankfull width for a floodprone area) and straightening of the meanders has artificially created an




F3 channel that is down cutting into the floodplain. Stations 2, 3, 4 illustrated in Table 6 of this
effort docurnent this channel change. Down cutting has increased the bed load of material in this
stream and caused deposition in flatter areas of the channel (Station 4). The normal adjustments
that manifest in natural systems is for the wide flat F3 channel to down cut its bed after Wldemng
its belt width to incise a flatter, narrower, meandering E3 channel . Our efforts have :
documented that the only area where the présent channel had some ‘access to its floodplain it
created a D3 channel that is braided instead. The Boulder creek channel is in a state of

disequilibrium with its watershed due to anthropomorphic influences that presently exceed the e

watersheds ablhty to adjust to amore stable channel type yist t]ns study area.

Proposed Boulder Creek/Coal Creek
~Aquatic Resources Improvement '
Recommendatlons

Flsherles

'Inventorles completed by the Colorado D1v151on of 'Wildhfe n 1995 96 have ldentlﬁed the status S

of native fishes in the St Vrain River Drainage as diverse.: Nessler, et al (1997) states that
tributary drainage samples of the St Vrain River were comprised primarily of fathead minnows, = -
longnose dace, creek chubs, white suckers, and green sunfish. Environmentally sensitive species
which were common in the main stem made up only 2% of the fish sampled in subdrainages 'such -
as Boulder and Coal Creeks. Nessler, et al (1997) states that if the limiting factors which have
precluded the colonization of Boulder and Coal Creeks by rare or sensitive species can be
identified and mitigated, that these two subdrainages may provide valuable habitat for these ~ =
species. It has been speculated by the CDOW that a significant amount of the effort for native -
fishes in this drainage will be to maintain and enhance their abundance The flowing water
resources of Boulder Creek and Coal Creek would be most valuable for the enhancement and
maintenance of the native fish spécies of this foothill stream transitional area. These species:
include fathead minnows, longnose dace, white sucker, creek chub, sand shiner, longnose sucker,
stonerollers; green sunfish, johnny darter, plains topminnow, and brassy minnow. It is'only <~ "
reasonable that rehabilitation /enhancement efforts completed by the Boulder County Opén Space
Department in the Boulder Creek npanan eorrldor comphment and contribute to this reglonal
commltment : : .

Development of cooperatlve agreements w1th the Colorado DlVlSlOIl of Wildhfe water users, -
point source dischargers, and adjacent landowners to address limiting factors for target species in -
these creeks should be pursued. Once limiting factors are mitigated, development of off channel

and in channel habitat which afford an ability to establish populations of sensitive species would

assist greatly in an effort to re- -establish native fishes. Many opportumtles exist in this project area
for both types of habitat developments. Some opportunities exist in off channel ponds throughout
the property to develop brood stock populatmns of sensitive fish which could be penodma]ly
harvested and transferred to new habitat sites. . : . . : A



‘Water Quallty Improvements

The c concems bemg Vmced and efforts bemg Enplemented by water quahty managers for these _
creeks should be continued. Reducing ammonia loading would  increase the value of all other
improvements undertaken in the name of rehabilitating the function of these two creeks and the -
quality of life for its residents. The periodic increases in toxic free ammonia must be addressed if*
sustained improvement of these watersheds are to be realized. The complexity of the system -
identified by computer modeling efforts bespeaks the complexity of the selution. While numeric -
standards and compliance testing are important elements of any water quality management effort,
certainly emphasis on performance testing is also important. It is equally as important to
demonstrate aquatic communities are healthy while determining the numeric levels of water
quality parameters being realized in these creeks. Dialog should be initiated which would
promote a basin wide interest, organization and cooperatlon in water quality improvement. The
health of Boulder and Coal Creeks and their residents would benefit greatly from being involved .
in a basinwide approach to water quality management. Boulder County Parks and Open Space as
primary managers of lower Boulder Creek face involvement in a number of federally mandated
programs if water quality issues are not addressed in these two creeks. Section 303(d) of the

Clean Water Act requires states to identify waters that do not or are expected not to meet water

quality standards and list them. Once listed, Colorado must prioritize, analyze the problem , and

allocate responsibility for controlling the pollution. The EPA has already been sent a letter by the

Colorado Environmental Coalition expressing concern for failure to pursue the Section 303(d)

mandate in Colorado. ; Federal intervention in water quality management and potential listing of

sensitive species as endangered or threaten by the federal agencies charged with enforcement of -

the Endangered Species Act . will trigger a loss of jurisdiction and incredible cost for species. . . -

recovery. Avoidance of such intervention should be motivation to achieve improvement for all -
entities involved, Development of healthy aquatic systems and healthy populations of sensitive -
aquatic species in lower Boulder Creek and Coal Creek represents an opportunity for all state,
mumclpal, and county _]UIISletIODS to do thelr essential part to assure that such outcomes do not

Develo.pment.of a ﬁealthy riverine aqliatie system .mu.stl e.I.nplo.y as its foundation: alotic .
environment with all of its ﬁ.mctlomng parts. The system’s ability to function laterally and .
longitudinally is important in creating and maintaining channel width/depth ratios, entrenchment-

ratios, pool/riffle ratios, and appropriate cross sectional areas that represent optimized capabilities -
of the creek to perform intended water quality improvements for the long term (increased depths, -
solar heating abatement, oxygenation, bed and bank stability, etc). Boulder Creek and Coal - ..

Creeks must be conveyed in channels that represent equilibrium for the land forms, flows, energy,

and sediment supply that characterizes them. This plan must create channels with floodplains that-

contain riparian areas that assist in landform stabﬂlty nutrient ﬂxatlon, and habitat improvement.

Channel Improvements .

The channel areas of Boulder and Coal Creeks in our study area ate in states of chsequﬂibrlum
with their watersheds. ‘A sustainable balance between the channel, water, and sediment supply -
does not exist. Our analysis has defined these channels as entrenched channels. The result of this
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dlsequﬂlbnum 18 constant mamtenance of the channel, mamtenance of structures in the channel
(diversions, bridge abutments, banks), and degraded riparian and aquatic habitat. Other
deleterious changes that are perpetuated by this disequilibrium are elimination of the rlpanan ':
vegetative species and an inability of the channel to maintain the remnants of the Tiparian. o
community that is hcldmg on. Renovation of these two channels must address as its most basic
objective, development of an equilibrium for this channel with the flows it realizes and the -
sediment supplied to it. The most appropriate and long term approach would be to realign the
channel in a more natural and stable form. It is our recommendation that this project seek to
create a channel type which is formed to convey the flows represented by the hydrologic database.

ThlS new channel should have as its components a bankfull width and cross-sectional area capable

of conveying adequately the 1.5 year flows, a ﬂoodplam that is of an elevation that provides over

bank flooding and containment for at least the 10 year flood event, and proper longitudinal and
geometric profiles to allow alignment of the channe] with the existing bridge abutments and the
down stream channel on neighboring property. Their are 4 approaches (adapted from Rosgen,
1997) that can be used to rehabilitate this channel A description-and summary of pros and cons
can be viewed in Table 7. These approaches are arranged ina pncntlzatlcn for use based on their
value in. achlevmg a stable, natural channel w1th 1ts attendant mcreases in wﬂdhfe and fisheries

values.

Table 7. Prlorltlzed approaches for rehabllltatlon of an entrenched ehannel (adapted from

Rosgen, 1997)

" : Approach

Method:

Pro

I Convert G or F stream
type to C or E at previous
floodplain level

‘1. Re-establish channel
on old floodplain using
relic channel or =
ccnstructicn ofanew .-

~channel, -

2. Design new channe]
for dimension; pattern,

and ptofile charactenstlcS'

of stable form -

3. Fill existing incised -
channel or create-
discontinuous oxbow
lakes level with new
floodplain elevation -
4.would require
realignment of
flows from previous
channel into new channel

. 1.Re-establishes

floodplain and stable
channel
2.Reduces bank height

and stream bank erosion.
-| 2. Downstream end of

3.Reduces land loss

4 Raises grcund water
table T
5.Increases and improves
aquatic, terrestrial, and
riparian habitat™ * - -
6.Improves land
productivity(greater” -
access to floodplain)
7. Improves aesthetics

8. Long termn risk of*
failure is low =~
9.Longevityof * -
improvement and
increase in wﬂdhfe G
values is maximum

| increase stress on bridge

“} while channel

Con | |

1. Floodplain
establishment could
cause flood damage to
urban, agricultural, and
industrial development

project could require
grade control structures’
from new to prew ous -
channel to prevent
initiation of head cutting.
3. Additional volume of
floodway storage could

abutments
4. High risk initially

components
establish/stabilize




.Approach

Method

Pro. -

Con

II. ConvertFor G
stream types to C or E at
existing streambed level
or higher but not at the
original floodplain level

1. Must establish the
proper beit width |
| provides for the -
minimum méander width -

ratioforthe CorE

‘| 2. Excavate channel .
-walls to create proper

be]tWIdth 1f it i is not
present,

3. Conistruct - new channel
and habitat in existing -
channel bed. -. - '

4. Create new floodplain
_W1th proper elevations to

allow ﬂoodmg of

‘specified flow events,

N I3 Remove and dispose of

excess materials -+
6. Re-establish riparian
habitat and community

‘surfacearea

1. Decreases bank
heights and erosion
2. Allow riparian
vegetation to establish
and stabilize
banks/floodplain '

3. Establishes floodplain |

to help take stress off

channel during floods o

4. Improves/creates
diverse aquatic habltat
opportunities

5. Prevents wide scale
flooding of ongma] Iand

6. Reduces sedunen.t

supply and transport load .

to the channel -
7.Downstream grade
control is easier. . - -
8. Reduces shear stress
on banks and bed over ..

those realized in. -
'| entrenched channél

9.Longevity of : -
improvements-and -

J wildlife values i5:"+

maximum

1. Does not raise

groundwater table

2. Shear stress and
velocity higher during
flood depending on width
of newly created
floodplain.. .

3.Upper banks must be
sloped and stabilized to
reduce erosion during
flood events that - -

approach their elevation. -

4. Increased vegetation.

_from riparian zone
- | increase’ debris for j Jam '
| potential.

5. High risk initially
while all components -
establish but longevity of
restoration i§ maximized

II. Converttoa new -

stream type without an -
active floodplain, but. -

containing a flood proné_'
area. Convert Gto B, or ..

Fto Be,

1. Excavate channe] to -
change stream type
establishing proper
dimensions, pattern, and -
profile.

2. Convei-f ché,ﬁhehzed F '

to an F channel with

| proper geometry, profile,

dimensions, and .~ .
floodprone area .-

3. Conversion of Ftoa |
Bc stream type requires .
decrease in width to.
depth ratio and increase
in entrenchment ratio

1. Reduces land _reqﬁired
2. Doesn’t require

~ | relocation of channel side

improvements: .. :
3.Decreases flood stage:
realized over prior

channel for same flood. .

event .
4.Improves aquatlc
habitat

| 1. Requires intensive

bank and bed
stabilization

.| 2. High cost of materials

3.Reduced habitat
diversity created over
high priority approaches
4.Does not raise
groundwater table




Approach

- Method

Pro

TV. Stabilize channel in
place

Placement of instream,

1. Excavation volumes

1. High cost to'achieve

. velocity * :
“: | 3. Doesn’t address '
sediment supply and
| energy equilibrium of
channel
4, Limited riparian,
terrestrial, and agiatic:”
" habitat improvement
opportunities ;

The following is a reach by reach descnptlon of the recommendatrons for enhancement of
channel, ﬁshery, and riparian system improvement in the study area

Reach 1-Western stndy area boundary to Colorado State nghway 287

‘Alternative C (Table 7-Approach I)-

Realign e}ostmg mochfled F3.channel into 1ts hlstonc channel estabhshmg a modlﬁed C3

channel .

Re—estabhsh the channel morphometry emulat]rlg the reference reach (above on Boulder
Farms) including sinuosity, water slope gradient(0.001-0.02); entrenchment ratio; -
width/depth ratio, channel cross-sectional area; bankfull w1dth, flood prone
area(2xbankfull width), flood plain belt width(~400-5001). . _

Divert existing flows into_ old river meanders changing the 1 03 toa. 1 3 meauder faetor
Establish an entrenchment ratlo(bankﬁﬂl \mdth/mean banlcfu]l depth) of>12.

Rebuild bends and point bars - :

Develop instream, overhead, and ban]( cover for natrve ﬂshes

cut and fill and abandon existing channel as needed . IR
Maintain and enhance diversion structure in more appropnate conﬁguratlon L

Allow already abundant riparian vegetatlon to revegetate 51te, use willow and bank | grass
matting as appropriate * : : :
Maximize use of native materials (rocks, rootwads, logs regradmg)

Alternative B and A(Table 7- Approach IV)-:

Preservation with periodic channel mmntenance > | .-; - -

Instream structure repa:r/mamtenance _ = . :
Develop more mosaic instream and bank 51de habltat structure targetmg sen51t1ve natrve
fishes e

Vegetation manipulation and weed control

bankside, and bank areteduced . . ... stablhzatl_on of the -
stabilization structures | 2. Land needed is, " | channel

using a varied set of mmlmal B |~ High risk due to
materials. ' : & | excessive shear stress and




Reach 2 -Co]orado State nghway 287 east to 10911: Street

Alternatlve C(TabIe 7—Approach IV)

Stabilization/enhancement of existing channel T
Structural enhancement/stablhzatlon of emstmg channel meander L

~ Reform width depth ratios of ex:tstlng channel

Channel/bank contouring

Establish some flood plain access and functlon(<5 year)
Vegetation manipulation

Install some native fish habitat

 Alternative B and..A(TabIe 7-limited Approach IV)-Enhancement of limited native fish habitat

Install sri:ructures targeting certain sensitive fish species.

_ Vegetatlon manipulation

Allow natural seepage areas to create. wet]and habltats -

Determine best: management practlce for commumcatxon of river with oﬁ" channel habitats

" [

Reach 3- 109" Street to Kenosha Road(])awson) '

Altematlve C (Table 7—Approach ]1)

Comiplete charnel realignment into-a historic C3 conflguratlon R
Establish modified C3 channel with proper meander pattern with functlomng 400‘ 600'

~ flood plain(as defined by reference reach-Boulder Valley Farms)

Excavate banksto width of 400 600" at existing bed elevations - :
Develop longitudinal alignment with channel and bridge abutments
Use excess excavated material to fill in and contour: e)nstlng pond shorehnes

- Structurally establish proper width/depth ratio'and channel geometry

Provide overflow arid backwater-elevations in flood plain; create Wetlands
Open channel up for flood access to 1.5-10 year ﬂood plaJn P ST
Create native fish instrearn habitat '~ 2 2
Vegetation mampulatlon/enhancement T TR
Ma}nm]ze use of natlve matenals in channels (rock logs rootwads)

Alternauve B( Table 7—Appro ach III)

Stabilization/enhancement of existing F3 channel - i
Excavate channel banks 200’ wide to a depth of e}nstmg bed
Structural enhancement/stabilization of F3 channel and'geometry
Develop-longitudinal alignment of channel and bndge abutrnents

- Reform width depth ratios of existing'channel -

Channel/bank contouring,
Establish some flood plain access and function to 1.5-5 year floodplain - -

- Vegetation manipulation

Install some native fish habitat



Alternative A(Table 7-Approach IV) R

. Enhancement of limited native fish habitat :
. Install structures targeting certain sensitive fish spec1es
. Stabilize banks and bed

. Vegetation manipulation

Reach 4-Kenosha Road to Section 1 and 2 boundary line

Alternative C(Table 7-Approach IT)

. Continue rehabilitation of entrenched F3 channel to a C3 chanrel

»  Establish modified C3 channel with proper meander pattern with ﬁmctlonmg 400' 600‘
flood pldin(as defined by reference reach-Boulder Valley Fan:ns) '
Excavate banks to width of 400-600' at existing bed elevations - -
Develop longitudinal alignment with channel and bridge abutments ‘
Use excess excavated material to fill in and contour existing pond shorelines
Structurally establish proper width/depth ratio and channel geometry -
Provide overflow and backwater elevations in flood plain; create wetlands
Open channel up to access to 1.5:10 year ﬂood plam o - '
Create native fish instream habitat '

Ve getatlon mampulatlon/enhancement

Alternatlve B(Table 7-Approach IIT) BRI
Excavate channel banks 200" wide to a depth of existing bed -

* Structural enhancement/stabilization of F3 channel and: geometry - o
Reconfigure D3 braided section and install historic diversion at outside of meander
Develop longitudinal alignment of new channel with downstream reach 5 -
Reform width depth ratios of existing channel '

Channel/bank contouring

Use excavated fill from channel to recontour existing gravel p1t shorehne/httoral areas
Establish some flood plain access and function to{1.5-5 year) -

Vegetation manipulation/installation

Insta]l some natlve ﬁsh habltat

Alternative A(Table 7—Approach IV) o
. Enhancement of limited native fish habitat -

. Install structures targeting certam sensmve fish spemes
. Stabilize banks and bed - - S
. Vegetation mampulatlon -

Section 5-Section 1 and 2 boundary line to lower property houndary .

Alternative C(Table 7-Approach IlT)

. Stabilize through alignment ancl structures e}nstmg F3 channel w1t]:un beltw1dth
provided(120'-150") _

. Eliminate channel braiding through proper ﬂoodprone area desngnf gradmg o

. Install channel structures

. Vegetation enhancement/manipulation



Provide final and stable grade control for longitudinal alignment of the prOJect into the
existing channel at the property boundary

Alternative B (Table 7-Approach IV)

Structurally stabilize present F3 channel alignment where appropnate
Install structures targeting certain sensitive fish species
Vegetation manipulation

Alternative A(Table 7-Approach IV) -

Enhancement of Im:uted native ﬁsh habrtat e
 Install structures targetmg certam sensitive fish specles
Stabilize banks and bed | :
Vegetation mampu]atlon '

‘ L]

Reach 6-Coal Creek from Kenosha Road to eastern study area houndary
Alternative C(Table 7-Approach D

During all months of the year dlvert the e}ﬂstmg ﬂows compnsed prlmarﬂy of wastewater
treatment return flows from existing channel and introduce them to a man—made
innovative wetlands treatment system :

Develop a natural wetland system on the 27 acre cultlvated area west of Coal Creek
prioritizing function as tertiary treatment of greywater flows:. ... - . ...,
Determine most appropriate wetland plant species combinations .. R
Establish optimized water retentlon times and flow patterns through the system -
Renovate existing diversion structure north of Kenosha Road to serve existing water
rights and divert remainder of flows to terrace elevation west of the existing creek
Provide a dlver51ty of native fishery and wildlife habitat mcludmg tree islands, hiding
cover, nesting cover, nursery areas etc.

Abandon sufficient water storage/use rights to provide addltlonal Water rlghts needed
Revegetate with diversity of native wetland and npanan plant species :

Alternative B (Table 7-Approach I)-

Reintroduce creek to abandoned historic channels using controlled ]:ustorlc ﬂows
Determine historic flow regime of Coal creek

Determine historic channel integrity, locatlon, and ava:labﬂlty on west 31de of e}astmg
alignment .

Design, construct, locate and ahgn necessary channel portlons that are n:ussmg

Elevate the channel and water surface elevation at Kenosha Road or just downstream
Open historic and newly created channel and introduce historic flows

Create bypass capabilities for excess flows in a pipeline, a smaller version of Approach 1
or use the existing creek alignment to convey flows : :
Vegetation manipulation in newly created and ex:lstmg channel ahgnments

Install fish habitat structures in new ahg:nment

Removal of Debris and jam potentials



Alternative A(Table 7-Approach IV)- - -

. Stabilize the existing channel ahgnment _

. Install series of very low head dams with vegetative/rock remforcement

. Complete bank sloping and minimize mass wasting areas

»  Incorporate channel alignment to emphasme some meander to mcrease ﬁmctlon

. Vegetation introduction/manipulation

. Install fish habitat structures limited to low head bank placed o ck, double wing deflectors,
and floating log cover _

. Remove and reduce debris jam potential . .

o'y
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Kenosha Ponds-Master Plan Work Product
‘ Defimtion of Emstmg Condltlons R

The ponds located mmedlately north of Kenosha Road and south of lower Boulder Creek m
TIN, R69'W Sl lcnown as B111’s Ponds were surveyed to determme their mutabﬂlty as fish habitat.

e DISS‘OLVED oxYG'EN]P'ROFI'LE!T’

Kenosha Ponds T1N, R69W, S1 9/25/97
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~ Site maps are provided in

Figures-1-3 which ﬂlustrate the
results of these surveys

- completed in August 1997.'.-- ‘

North Lake

* North Lake was estlmated tobe
8.3 surface acres with an average -

depth of 6.5 feet representing '

' 53.9 acre feet of storage.

Maximum depth observed in
North Lake was 9 feet. Organic

- sediment was present at 52 of 65 -

sample points in the pond and
had an average depth of 0.18 feet -

. with a maximum depth of 0.5

fest. Aquatic vegetation was

observed at 5 of 65 sample pomts and was ldentlﬁed to be 3'-6' in height. Sago Pondweed
(Potamogeton pectinatus) and Parrotfeather (Myriophylium spp) were the only species of plants
identified. Dissolved oxygen profiles completed in September 1997 varied from 1.09 mg/l within 1
foot of the bottom to 10.43 mg/l at the surface(see Table 1). Flgure 3 ﬂlustrates comparatwe -
results of dissolved oxygen profiles taken and their value to fish present.

Table 1. Numeric results of dlssolved oxygen profiles at North Lake, Boulder County, Co.

September, 1997
Depth(ft) _Temperature(Celsius) Dissolved Owgen(mﬂ_
Surface - 183 .. 1043 ‘
RS S 7 1217
2 166 s |
3 16.2. 12.04 |
"4 16 10.94
y s 159 1123
B 6 159 9.98
7 159 8.65
8 158 . 8.3
g - 15.8 1.09




R M:ddle Lake: ,
Middle Lake was estimated to be 4.2 surface acres with an average depth of 4.97 feet
representing a storage volume 0f20.87 acre feet. Maximum depth observed in this lake was 6.2
feet. Organic sediment was observed at 31 of 60 sample points having an average depth of 0.45
feet and a maximum depth of 1 foot. Aquatic vegetation (Parrotfeather) was observed at only 2
- of 60 sample pomts having an average depth of 4.5 feet. Dissolved oxygen profiles completed in -
September 1997 ranged from 1.8 mg/l within 1 foot of the bottom to 12.4 mg/l at the surface (see
Table 2). Figure 4 illustrates the comparatlve results of oxygen proﬁles and thelr Value to fish -

present in this lake. . _ o _ .
Depth(ft) ‘Temperature(Celsius) = | Dlssolved Oxygen(mg/l) “
subee | s | paw

1 : 175 o | 12,07
2 157 | 1251
4 149 N 937,f:2
s 48 0 ssT
L 6 149 184 |
South Lake

_ South Lake was estlmated to. be 3.5 surface acres with an average depth of 459 representmg a . -

storage volume 16.06 acre feet. Maximum depth observed in this lake was 6 feet. Organic .
sediment was observed at 35 of 71 sample points Wlth an average depth 0f0.33 feet and a
maximum depth of 1.7 feet. Aquatic vegetation was not observed in this pond. Dissolved ..
oxygen profiles completed in September 1997 ranged from 2.5 mg/l within 1 foot of the bottom
to 13.05 at the surface (Table 3). Figure 4 illustrates the comparatlve results of oxygen profiles
and their value to fish present in the lake.

Depth(ft) ' . Temperature(Celsius) | Dissolved Oxygen(mg/l) ||::
outos T w2 13,05 1
— T — T s

2 15 1413

3 48 | 1209

4 148 281

5. 14.9 S T 211

6 ~ 149 - - - - o 1RO -



Little Lake was estlrnated to be 2 Surface acres with an average depth of 4. 6 feet representmg a
storage volume of 9.2 acre feet. Maximum depth observed in this lake was 6. 6 feet. No sediment,
vegetanon, or dlssolved oxygen proﬁ]es were developed for thrs pond i

RecommendatlonS' .

All of the ponds descnbed by ﬂ:llS eﬁ'ort are characterlzed hy shghtly ﬂuctuat:lng water Ievels (<1
foot), -shallow depth, ﬂat bottom contours, very little littoral habitat, low aquatlc Vegetatron
production and lack of in lake structure. These. attributes represent poor natural fish habitat for
sport fish; however ‘they represent excellent conditions for semi-intensive production of fish. The
primary fish culture attributes these ponds have is potential isolation of individual ponds from
each other, adequate depths to overwinter fish in most years, and bottom/side contouring that . o
afford easy hatvest of fish for transport to other sites. The lack of vegetat1on organic sediment
build up, and i in lake structure represent very little impediments to seining operations for the..
harvest of fish that dre produced It is our recommendation that these ponds be used for the
production of native fishes that are presently having difficulty in thJs drainage. Native fishes have '
well known species associations so it is possible that multiple species would be raised in each .
o - pond. The brood stotk and oﬂsprlng of identified native fishes that are maintained here could be
- used to restock Boulder and Coal Creeks once water quality, channel, and fish habitat ‘
o improvements are completed. Excess production could be used to start or enhance fish _
.. populations in the St Vrain watershed. Other watersheds could beneﬁt from thrs Tacility as well.
) Use of this site as a native species hatchery would require the least site alteranon of any .
: ' alternative being suggested. This program would involve the. Jur1schct10ns of Boulder County
Parks and Open Space, the Colorado Division of Wildlife, the Colorado Department of Natural
Resources, and perhaps the Colorado Water Conservation Board. Other appropriate partners
would include the City of Boulder, Town of Erie, City of Lafayette, City of Louisville, City of
Superior, St Vrain and Left Hand Water Conservation District, and perhaps the Northern
Colorado Water Conservatlon District, A L

Alternative C-Natlve Spec:les Pro ductlon/brood sto ck pro gram

. Discuss and define project with potenttal partners

»  Develop prOJect partnershrps ‘endorsements and re5pon51b1]1t1es _

£ »  Develop agreernents w1th CDOW regarchng approprlate specres for productlon and
B conduct of operation

. Develop project plan for use of site as native species fish hatchery/production faciltiy

5 « . Identify responsibilities, timing, ingress/egress, 51te/program needs, liability, fate of project

: products, etc. for each partner '
. Develop agreements with partners

l . Provide sunitable access/storage for vehicles and equipment necessary for implementation

i of plan
. Develop and implement landscape/aesthetlc plan for site Stabmzatron

: E . Implement and operate project plan



The use of Bill’s Ponds for native fish production prechides our ability to provide sport fishing in
these lakes. Providing sport ﬁshmg to the citizens of eastern Boulder county could still be _
accommodated on this property in the lakes north of Boulder Creek in this section. These four

ponds represent a total surface area of 22 acres. These lakes will require additional definition to .

determine their suitability and predict their functionality as sport fisheries. It is known that game

fish production has occurred in these ponds historically. The use of these ponds for fishing would.

require rehabilitation of access, re-contouring of lake banks, revegetation and stabilization of the
affected sites, installation of fish habitat/atiraction structures, potential reclamation of the ﬁsh
population, and restocking with gamefish. Implementation of this part of the project would -

represent an additional value to the citizens of Boulder County and Colorado asa demonstrahon

51te for the compatib]]Ity of sport ﬁshmg and sen81t1ve specles recovery

Sport ﬁShin'g can be developed in Bill’s Ponds' but it will be to the e’xduSidh of most native fish.

The development of sport fisheries in this basin would be best served by re- contourmg of the
pond banks, development of interconnection between all lakes, development of'additional littoral

and lacustrine wetland habitat, installation of fish structure; and attamment of 12 foot depths i in at

least 20 % of the interconnected basin. The pond bank areas would requue revegetation with
suitable grass, shrub, and woody vegetatlon to prowde shade bank stabxhty and a]lochthonous B
energy mputs R

Alternative B-Renovate existing ponds for Sport Fisheries
« - Remove dikes between lakes creating intercorinection
Recontour shoreline plan view creating points and bays
Dredge lake depths'to 12' over 3.6 acres ~

40% of the shoreline -~

Re-grade barks to reduce slopes '

Create angler access/wading areas AR T

Physically stabilize shoreline where necessary(rocks rootwads Iogs etc)

Revegetate banks with appropriate grasses, shrubs, and Woody Vegetatmn .

Design and Install universal access fishing dock(s) o

Determine necessity and chemically reclaim fish poPuIatlon if watranted

. Restock pond with selfpropagatmg warm water species mcludmg largemouth bass (or
smallmouth bass), bluegills; white crappie;, fathead minnows, and glz.zard shad '

" Excavate shoreline below Water]me to create addltlonal httoral and Wetland habltat around' '






Reach Location; Survey Date 9/16/97  Time 2:45pm___ Obs,_MJIM

Channel Stability Evaluation

* Client__BoCo Open Space

Strenm___Boulder Creek WIS No,

Rench Description &

Stream Width___ fi. X avg, Velocity fis= Flow cfs
Reach Stream Stream Sinuosity
- - - e Gradient__ %  Order ___ Stage Ratio
Temperature

Other Identification_Station B- reference reach @ Boulder Valley Farmg=~ °For°C Air___, Water__, Other,
Ttem Rated Key Stnbility Indieators By Classes Stability Indicators By Clauses
# Excellent Good Fnir Poor
Landfirm Slope 1 Bank glnﬁo pradient <30% (2) Buﬁk‘slnpa pradient 30-40% [EH] Bank slope gradisat 40-60% (6} Bank slops pradieat 60% + (8)
Mass Wasting ur Failure 2 No evidence of past or any potential {3) | Infrequent and/orvery small, Mostly healed [{)] Maderate frequency & size, wilh some raw 0] Frequent or large, causing sediment (12)
{existing or potential) for future mess wasting into channel. aver, Low future potential, spots eroded by water during high fows ’ nearly year long or imminent danger of
T L seme,
Debiris Tam Potential 3 Essentinlly absent from immediate (2) | Present but mostly small twips and limbs, [C)] Preseat, volume and sizo are both increasing, (6) Maoderate to heavy omounts, (8)
{flnatable ohjects) channel arca, pred ominantly larper sizes,
Vegetative Bank Protestion 4 90% -+ plant density, Vigorand (3) | 70-90% density. Fewer plant species ar (0} 50-70% density, Lowervigor and still fewer - | (%) < 50% density plus fewer species & less (12)
variety suggests a deep, dense, soil lowervipor supgesis a less dense ar decp : spesies form a somewhat shallow and vigor indicate poor, discontinuons, and
hinding oot mass, oot mess, discontinuous mat mass, shallow root mass,
Channel Copacity 5 Ample for present plus some A1} | Adequate, Gverbank flows mre. W/D ratio (2) Barely contains presont peaks, Occasional [£3] Tnadeyuate, Overbank flows common. {4
increnses, Peak flows contained. g8-15 averbank fleods. W/D ratio 15-25 WD ratio >25
W/D ratio <7
Bank Rock Content [ 5%+ W/ largs, angulsr boulders 12* | (2} | 40-60% mostly small bouldets to cobhles 6- (%) | 20-40% wimost in the 3-6" diameter olnsg (6) 1 <20% rock frapments of gravel sizes 1 (®)
+ nmerns 12" s 3" or less
Obstructinns 7 Raocks aod old logs firmly (2) | Soms present, Canging erosive cross oumrenls [¢)) Mn&;mtaly frequent, modemtely unstable (6} Frequant obstructions and defleciers {3)
Flow Deflsstors smbedded. Flow pattern withaut and minor pool filling. Ohstruotions and obstructions & deflectors move with hish cause bank erosion yearlong. Sediment
Sediment Traps auifing or deposition, Pools & riffles deflector newer and less firm. water causing benk cutting & filling of pools traps full, channel iigration ocsurring.
stable.
Cutting ] Little ot one evideat. Infrequent 4 | Some. Intemittently at outourves and (8) Signiﬁmt. Cats 12-24" hiph. Root mat {12} { Almost continuous auts, some aver 24" (16)
raw banks less than 6" hiph constriclions, Raw banks may be up to 12" averhangs snd sloughing evident high. Failure of overhanps frequent
generally.
Deposition 9 Little or no enlargemant of channel {4) | Somenew increese in bar formation, mostly ()] Moderate deposition of new gravel & anamse {12) | Extensive deposits of predaminantly fine (18)
orpoint bass, from coamse gravels ) sand on old and soma new bars particles, Accelerated bor development.
Rock Angularity 10 Sharp edges and comers, plane {1) | Rounded comerx und edges, surfaces smooth )] Comers & edges well rounded in twa @ ‘Welt rounded in all dimensions, surfaces “
snrfaces roughened snd flat demensions smaoth
Brightness 11 Sutfaces dull, darkened or stained. (1) | Mostly dull, bot may have up to 35% bright (2) Mixiure, $0/50 dull & bright, €] Predominently bright, 65%+ exposed or (3]
Gen. not bright, surfaces + 15% ie. 35-65% sooured sitrfoces
Consolidation or 12 Assoried sites tightly packed and/or (2} | Moderately packed with sams averlapping @ Mostly a lonse sssortment with po appanent {6} No paoking evident, Lonse assortment, (B)
Particle Packing averlapping overlnp’ casily moved
Bottom Size Distribution and 3 Na change in sizes ovident, Stable (4) | Distribution shift slight. Stable materials 50~ (8) Muderata changs in sizes, Stable materials (12} [ Marked distribution ohange. Stable (18)
Potcent Stalile Materials materials 80-100% RO% 20-50% malerials 0-20%
Scouring and 14 Leess than 5% of botiom affsted by {6) | 5-30% affected. Scour st constricitons & (12) | 30-509 affectzd. Deposils & scour at (18) | More than 50% of tho botiom in a state of | (24)
Deposition seotng/deposition where grades steepen, Some deposition in obstructions, pools constsictions and bends, flux or changs nearly yearlong
pool
Clinging Aquatic Vegetation 15 Abundant, Grow(h moss-like, dark {1) | Commoa, Algal forms in lowvelocity & (2) Present but spotty, mnéily fn backwater {3) Perennial types scarce orobsent. Yellow- | (4)
(Muoss & olgne) grotn, Porenpial, In swilt water also, pucl areax. Mass here too and swifter waters arens, seasonal blooms make rocks slick green, short tenn bloom may be presont
Excellent Column Total = Good Column Total < 48 Fair Column Total =» 39 Poor Column Total =»
Add Values in each column and record in spaces below
E___ +G 48 +F_ 39 +P_ = 87  Total Rench Score Fair

. Adiective ratings: <38-Excollent, 39-76-Good, 77-114-Fair, 115+-Foor




Queen ur ;he luver qu—COﬂluc. /‘“nqilatl\.. ConSwicants——

_ Stre'lm Fish Habltat Eva]uatlon ' -
o Prescription Watershed -~ - 'Soiuth Platte - Stream__Boulder Creek
Legnl_ Section, Tn:wnsh.ip: : _Ra_nge ) Aerml Phntn Number -USGS Quad ‘
Date_ 9[16[97 Tlme 2,45pm G'ra{-lient o % Smnus:ty Ratio '~ DOW Stream Code__ .-~ — Reach N_umber.'
Evaluated by_ Mltghelllﬂgg p R Velnclty ftlsec Flow___ (':fs Pool-Riffle Ratio . - Me_nn-Width -
Soils___~ ' Channel Type e - - *-*Menn Depth TR 3
Reach Description Station_ B- reference reach @ Boulder Valley Farms ~ - Bankfull Width___ 56
. Circle Appropriate Ratmg for Xach Parameter - | . _
Channel Stability ' 60-76 8 | <60, 76-90 6 91-107 4 I>107 2
Bank Stability S 7S 8 | 3-10% 6 |1120% - d[>20% - 2
(%damaged/exposed) : : : - | y : % IE n
| Shade | 60-80% 4 |>80%; 26:50% < 3| 1025% 3 <% 1
Cover - Streamside | | abundant - - 4 | common < - 3 | some. 2 | none 1
Instream abundant 4 Jcommon - . 3 | some = -2 |none T
SpawmngAreas . >25% 8 15-25% 6 |5-14% 4 <% 2
(%bnttomw/>lsqft gravel) - | : I '
* No./50' reach >6 4 5- 6 3 |34 2. oz o L | 1
Pools Mean size “>stream width 4 | =stream width 3 | =1/2 stream w1dﬂ1‘ -2 | <1/2 stream width 1
. . Mean depth >2 R ' 4 124 © 3| 1211 2. | <124 1
" % Pools 40-60% C 4 | 30-40% 3 20-30% 2 | <20% 1
“No. Organisms per sq. | >100 - 4, |51-100. 3 | 25-50 ~ : - 2 <25 = 1
f ufRockSurface R N : N . o
Food | - R R - e L
% may'—stone—caddlsﬂy >T5% 4 |50-75% - 31 25-49% -2 <25% 1
Column Tot:ils" . Total Total 12 | Total 12 | Total 5

Overall Fish Habitat Ratings of this Reach (enter total score in appropriate space)

Excellent (50-60)

Fair (30-39)

Good (40-49)
Poor (15-29).

. .Po,gr.

Summary of all Reaches of this Stream

Excellent,

- . -(after last reach is evaluated) Miles of Stream Rated:
Good

Fair Poor




. : ' Channel Stability Evaluation
Regqh Location; Survey Dute 9/ 16/97

Time, Ob”'—NI—']M——— Stresm W‘dLh 59 R Xave Velomty tis==______Flow cfs
- Client__BoCo Open Space SR Reach Steam  Stresm . Sinuosity
- Stream, Boulder Creek ' WBNO - o o m = o o Gradient__ % . Order " tnge Ratio |
Rench Descnptmn & Tempernture B
Other Identification Unner Station- BC @ 287, W of Bridge - %For®C Air_ . Water___ Other,
Itern Rated Kay Stability Indicators By Classes Stability Indicators By Classes
S # Excallent . Good Fair Poor
Landform Siope E 1 Bank slopa pradient < 30% (2} | Basukslope gradient 30-40% (€] Bank slope gradient 40-60% (6) | Bank slopz pradient 60%%+ {8}
Masy Wr.:stiug.nr Failura "2 o avidence of past or any potential (3} | Infrequent and/or very small, Mostly healad (6) Muoderste frequency & sizs, with some raw 0] :Freqlu:ut or large, causing sediment (12)
(existing or potential) : for future mass westing into channsl, .aver, Low futore potential, spots eroded hy waler during hiph flows nearly year long or imminent danger of
’ - i goms, |
Dehiris Tam Patential 3 Essentially sbsent fiom unmedlute {2) Present but mostly small twigs and limbs, @ Pf:sent. volume and size nn:. both increasing. (6) Moderats ta hﬁwy smonnts, &)
(floatabls ohjests) .- - charnel aren. . ; : predominantly hger sizes.
Vegolative BﬁﬁkPmﬁunlinn 4 90% + plant density. Vigorand (3) | 70-90% density.” Feswer plant species or () 50-10‘11; density, Lowervigor and still fewer ®) < 50% density plus fower spocies & less (12}
: Co wvariety sugpests a deep, dense, soil " | tawervigar suggests a less dense or deep spesies form a somewhat shallow and vigr indicats poor, discontinuous, sad
hinding root mnss, oot mass, diseontinuots oot mass, .shallow root mass.
Chastnel Capacity 5 Ample fur present plus some (1) | Adequate, Overbank flows rare, WD ratio. (2) | Barely contains present peaks, Occasional "(3) | Inadaquste, Overbank flows common, @
. : increases, Peak flows contained, 815 ; averbank flonds, W/D ratio 15-25 - W/ mtin >25
WD ratio <7 :
Bank Rack Content 3 65%t+ w/ Iarge, angular boulders 12" @ | 20-60% mustly smnIl hnulclurs tooobbles 6- . (4) 20-40% w/most in the 3-6" diameter closs ® < 20% ook fragments of pravel sizes 1- (3]
+ MWAETORS ” - . 3" orless
Obstructions - 7 Rocks and old logs firmly {2) | Som= present, Causing erosive crass cuments (4) Moderately fraquent, mudmtu-ly unstahle ()] Frequent nhstructions and daflectors {8)
Flow Deflectom - embedded. Flow patiem without and minor pool filling. Obstruations and obstructions & deflactors move with high ' cause bank crosion yeardong. Sediment
" Sediment Traps cutting or deposition. Pools & riffles deflector newer and less fimi. water osusing bank cutting & filling of pools traps full, channel migration ocenrring,
. stable, | - - - - '
Cuiting - " Little or none svident,” Infrequent (#) | Some, Intermittently at outourves and .. .| . {8} .. | Significant. Cnts 12-24" high. Root mat {13} | Almost continuous outs, some over 24" (16)
o raw banks less than 6" high aonstrictions, Raw banks may bo up to 12" uverhangs and sloughing evident high. Failurs of overhanps frequent
generally, . - .
Deposition =~ 9 “Little or oo enlapement of channe] “ Some new inorease in bar formation, mostly ] - (B) Moderate deposition of new gravel & conrse | {12). § Extemsiva deposils of predominantly fine {16)
’ ar point bars, from conmse pravels sand on old and some new bars -particles, Acseleraied bar development,
_RnukAngu]uilS' 10 Shintp adges sun! eomers, phm:: (1 Ronnded comers md ndges, surfaces smnnlh 2 Corners & Edgr.s wall rmmdr:d in two (&) .Wcll rounded in all dimensinng, surfaces {4
: S surfaces ronglivded . : N and flat : : demensions . smonth
Brightness 11 Surfoces dull, darkened ot slumei (1} | Mostly duil, may hwn up 10.35% bright (@) | Mixturs, 50050 dull & hnght, (3) | Predominantly bripht, 65%+ exposed or ]
: o Gen. not bright. wor | surfReeg # 15% b, 35-65% sooured surfaces
Consolidotion or 12 | Assorted sites tightly packed-andfor - | (2} | Moderately paoked with some averlspping . | (43, | Mostly a toze assoriment with no apparest (6) | Nopacking evident, Looso nssnriment, {2}
Partiole Packing : wverlapping . . . averlap ) easily maved
Bottom Size Distribation snd 13 No change in sizes cvident. Stoble (4) | Distribution shift stight, Stable materials 50- | (8} | Moderate changs in sizes. Stabls matorials {12) | Marked distribution change. Stable (16)
Peroent Stahle Malerials o - | ‘mnterials 80-100%- RO%% . . 20:5056 . malerials 0-20%
Seonting and 14 | Less then 5% of hottom nﬁ'ccied by (6) | 5-309 affocted. Scour at sonstrictions & (125 | 30-509% affesied. Daposits & sconr at (18) | More than 50% of the bottam in astate of | (24)
Deposition | soeuring/deposition : where prades stsepen. Some deposition jn abstructions, pools sonsirictions and hends, " | fhex or change neasly yearlowg
pool ’
Clinging Aqustic Vegelation 15 | Abundant. Gn.)wth moss-like, dark {1} | Commen. A.lgnl.fnn.ns in low velocity & ()] Present but spolty, mostly in backwater - {3) Peronnial types scarcs or abseot. Yellow- | (4)
{Moss & nlgan) green, Perenainl, In swift water also, pool areas, Moss hers too and swifter waters arens, seasonal blooms make racks stick green, short term hloom may be present .
Excellent Column Total = Good Column Total = 56 Fair Column Toinl =» 29 Poor Column Totnl <¥
Add Values in each colunm and record in spoces below : o
E___#0__ +F 56 4P 27 = 83 Total Reach Score Fair

M]edm’ ratineg: <38 lelmt, 3,9-76 Gnud, 771 M:Fnu—, Hﬁ-i--Pcm'

Ly -




Stream FlSh Habltat Evaluatwn _

Fair (30-3 9):

F;ur

Fair Poor

Cllent BoCo Open Space ' Prescnptmn Watershed Boulder Creek | Stream___Boulder Creek .
Legul Sectlon ' Townshlp _ Range ._ AenalPhotn Number - - USGS Quﬁﬂ__
: _Date 9/16[97 Time IZQm Grndleut - Y. .S;imi(_}sity . .- i Ratio DOW S.trenl:n.__Cl.)de L - Rench.l‘{uml‘..ler : -
Evaluated by MltchelIfBEﬂuprez Velm:lty - fifsec Flow_____cfs Pnol-RxfﬂeRﬁhn _ - .Mean Width
Soils___ " Channel Type_ _ Mean Depth_. ' S
Reach Descrlptlon BC @ 287 W of Brl(jg ‘ p - Bankfull Wldth _59' -
ClrcleAnllr_pnateRatmgforEach Parameter e : S :
| Channel Stability 0-76 E 8. | <60,7690 - - - 6 - | 91-107 40 |>107 2
Bank Stability o <3% 8 |310% . . 6 | 11-20% 4 | >20% 3.
(% damaged/exposed) o R o _ o '
" Shade le0-80% 4| >B0%; 26:59% 3 [1025% o2 | <10% 1
Cover  Streamside | abundant 4 | common 3 | some. 2 none . 1
Instream ‘abundant - 4} common 3 | some 2 |none 1
SpawmngAreas 1>25% 8 | 15-25% - 6 |514% 4 [<5% 2
 No./s0' reach |6 4 |56 3|34 3 o2 1
Pools Mean size >streamw1dth ‘ .4 | =stream width 3 | =1/2 stream width 2 <1/2 stream width 1
' Mean depth >2ft. 4 1-2 ft. 301 1/2-1 £t ) 2 <1/2 &, 1
% Pools 40-60% 4 |30-40% 3 12030% . 2 |<20% 1
‘No. Organisms per sq. | >100 o 4 5__'1-100 - 3 2_5—50 ) QS o 1
~ ft. of Rock Surface B o E . '
% may-stone-caddisfly | >75% 4 [50-75% 3| 25-49% 2 | <25% 1
Column Totals Total ‘Total 27 { Total 12 | Total
Overall Fish Habitat Ratlng_s of this Reach (enter total score in appropnate space) "+ - Summary of all Reaches of this Stream
Excellent (50- 60) - Good (40-49) (after last reach is evaluated) Miles of Stream Rated:
- Poor (1_5-29) Excellent, Good



_Channel Stability Evaluation

\ mch Logatloﬂ; Survey Date 10’97 .Ti.l'ﬂB Obs, MIJM Stream Width . Xavg Velocity ffa= Flow cfs
- Client BoCo Open Sp ace Gp;earht % Ond Strenm .Stu Stream Rmsinunsity'
: adien er g v
_ streom Boulder Creek _ WIS No, e Temperitors £ —— "l
. Rench Description & o For®C - Air, » Whter, , Other, 5
' Other [dentification___ BC @ E 109th_
Iiem Rated Key Stakility Indicators By Classes Stahility Indicators By Classes
# ~ Good Fair Puor
Landform Slepa ‘1 Bask slope gradient <30% @ | Baik stape pradieut 3040% ey ‘Bank slope gradient 40-6025 (6) | Bankslops predient 60%+ {8
Mass Wasting or Failure -2 No evidence of past o any potential (3) . | Infrequent and/orvery small. Mostly healed (6) Moderte frequency & size, with snme raw {9 Freruent or large, causing sediment {13)
(existing ar poteiial) for future RS wasting into chammel. - | wover. Low fiiture potentisl. spots eraded by water during high flows N nearly year Jong ot imminent danger of
B . T ) i same.-
Debris Tom Patential 3 Eusentinlly absant from immediate (2) | Present but mostly small twigs and limhs, ‘ @@ Present, volome and sfm aro both mmasing. (&) Modemte to hcavjr nmﬁﬁnts. (8
(floatahle objects) - : : : predominantly larger sizes. :
chet.{tiya Back Protzation 4 90% + plant density. Vigor and (3) | 70-90% density, Fewer plant spooies or 6 | so-709 dm_ﬁity. Lower vigorand still fower -| (@ | < 50% density plus fewer speoies & less - | (12)
. ’ variety suggests a decp, dense, soil lower vigor supgests a less donse ar dosp species form o somewhat shallow and vigor indicale poor, disoontinuous, and i
binding ront mass, roat mass, - diseontintous ront mass, shatlow ront mass,
Channel Capacity 5 Ample for present plus some (1) | Adequata. Overbaak fiows rre. WD matio |~ (2) Barely coniains preseat peaks, Occasional |7 (3) Inndequate, Overbank flows cammon, e
incraeses, Peak flows contained, 8-15 vverbonk floods, W/D rativ 15-25 WD ratio >25
Bank Rack Content 1] 65%%+ w/ large, angolar bonllers 12" {z) | 40-60% mostly small bpulders to cobbles 6+ (4 1 20-40% winost in the 3-6" dismster olnss {6) < 209:; mck Fagmenls of pravel sizes 1- (8)
12" 3" arless
Obstructinns 7 Rocks and old Jops firnly {2) | Some present, Cousing erosive cross ourents “@ ‘ Modersately frequent, moderately unstable (&) | Frequent absimctinns and deflectars (8)
Flow Deflectoms emhbedded. Flow pattern without and minor pool filling, Obstrzctions'and obstriictions & deficsters move with high cause bonk erosion yentlong. Sediment :
Sediment Traps cuﬂmg or depusmun. Pools & riffles deflector newer and less fim, water cansing bank cutting & filling of poals traps full, channel mipration cousring,
Cutting 8 Littls or none videat. Infrequent @ | Some. Tntermittently f butaisves and (8) | Significant, Culs 12-24" high, Rootmat ti2) | Almosi cuntinuous cuts, snme over 24" (16)
- * raw banks less than 6" hiph ' "~ | constrictions, Raw baoks may be up to 12" ’ Wurhmgs und sloughing evident high. Failure of overhanps frequent ’
Dezposition 9 Latt]a aroo unln.rgcmBnt of channel 1G] Enma new increase in bur formation, mostly | {5 | Moderate deposition ofnew gravel & ovarse (12) - | Extensive deposits of predominantly fins (18)
o ) ’ {from coamse gravels ’ sand ot 0ld and spme new bars particles, Acaelersted bar dsvelopment.
Rack Anpularity - - 10 Sharp edges and comers, plane (1) | Rounded comers and =dgcs; surfaces smooth (2} Comers & edges well rounded in two (3) ‘Weil munded in all dimensions, surfaces {4)
] surfaces roughened and flat o ) demensions _smoonth
Brightness a n Su.rf.'n'ues dull, darkened orsteined. . | (1) | Mostly dull, but may buve up to 3595 bright (2) Mixture, $0/50 dult & bripht, {3} Predominantly bright, 65%&+ sxposed or (4)
: j ' surfuces + 15%bie. 35-65% scanred surfaces
Consolidntion or 12.. A:::m-ted sifes hghﬂy pncknd andfor | (2) | Modarately packed with some averlapping ) .. | Mostlya lnose unnﬁ.meut with oo apparent (8 Nao packing evident, Loose assortment, (3]
Partisle Packing ' ) overlap - easily moved
Bottom Size Distribution and 13 No change in sizes evident, Stable {4) | Distribution shift slight, $tabl= muterinls 50- (28) | Modemte change in sizes, Stahle materisls (%) | Marked distribution change, Stabls (16)
Percent Stable Materials materials 80-100% ) B0% 20-50% malerals 0-20%
Seouring and 14 Less than 595 of bottom affected by {6) | 5300 affeotad. Boour at consitiotions & {12 Bb-jﬂ%'nﬂ'euted. Dept;siu'. & scour at {18) | Mors than 50% of the battom in o state of’ | (24)
Deposition seonring/deposition where prades slecpan. Suma dcpusltmn in obstrootions, pools onnsirictions and bends, . flux or change nearly yearlong
; . ponl X " b
Clinping Aqﬁatiu Vepetation 15+ 1 Abundant, Growth moss-like, dadk | (1) Cummnn. Algzl forms in lowvelocity & - {2) Present but spoity, mostly in backwaler ‘ H Perennial types scarce or absent. Yellow- (4) '
(Mose & algas) graen. Perennial. In swift water alsn. - pool aress, Moss hiets too and swifter waters arees, seasonnd blonms make rocks slick greot, short tenn bloom may ba preseni
Excellent Column Total =4 3 Good Column Total = 32 Fair Columm Total = ©las Poor Column Totsl = 16

Add Values in ench column and record in spaces below

E3 +G 32 +T45

+P_16 = 9:6

Taotal Reach Score

- ,kA"-'




Clie;lf BoCo Open Snace

Lepal Sectmn

‘I‘ownshlp _

Date 10/14/97 _ Time_.

" Evaluated by " Mit'ch'e'll
Soils '

' Ve]nc:lty

Reach Description 0.25 m N, of Kenosh Road =~

Circle Appropriate Ratmg for Each Parameter

- Rnnge

Gratllent

' Prescrlptlon Wntershed S];, E[}]m
Aerlal Photo Number .

. Stream__

Vs Siﬁuusity

-Channel Type

. Ratlo

Bankfull Width

cfs Ponl-leﬂe Ratm

" pow Strenm C'mle -

: ;Co_al Creek._

e 'USGS'Qu_a_dWMI

Rem:hNumber .

Mean Depth

' Me:m Wldth

Clmnnel Stablhty

60-76

<60, 76-90

91-107

Bank Stublllty B
(%damagedlexposed)

| 30% o

1120%

T R >20%

. Shade e
Cover  Sireamside
. Instream

60-80%

abundant _
. abu_ndant

common

[>80%;26:50% -~

10-25% -
| some”
some .

<10% - -
N iong
none. 7

NN

> .
1 sq.ft. gravel)

Spawning Areas (% bottom Wl

>25%. . ...

|15-25%

- 5“14% —

..4: . <S%... .

Pools Mean size _.
- _Mean depth
% Pools

"No.]SO"reaéli i

P

">stIaam vwdth .

>2f,

| 40-60%

56.._..

- #gtream Wldth :

121 -

..3_4 —
=1/2. stream Wldth

1/2-1 ft.
20—30% o

02

<l2f,
<20% ..

<1/2 straamw1dﬂ1 B

Nu Orgamsms per sq

of Rock Surface
Food

% mayfs_tone-caddlsﬂy'

- >75% S

Sl IR

51-100

, 50_75% S

25a0%

2 | <25%

Column Totals

Tota.l.

Total

| Total

Total

Fair (30-39).

Goad (40- 49)

- Poor. (15-29)_-

I!.opr '

Overall Fish Habitat Ratings of this' Reach (enter total score in appropnate space) -
Excellent (50- 60) '

Excellent

__ Summary of all Reaches of thls Stream
(after last reach is evaluated) Miles of Stream Rated:

Good Fair Poor




Channel Stability Evaluation

.. Reach Locatlon, Survay Dt 0[14[97 Time 3 p Obs_MIM " gieamWidh_ f Xovg Velocity © file=__ Flow of
: Ren Stream . Strenm Smuostty N
Chcnt BoCo Open Snace _ Grdient__% Order ___ Slnge. N
. Stream___Coal Creek _-Wis No._-_'—_;f—'_"—‘— mgarulure : L
Reach Description & i C Air s Wnter_. : ._Other -
Other Identification 0.25 m N. of Kenosha Bridge
Tiem Rated Key ) Stsbility Indicators By Classes Btability Indioators By Classes
: : o Excellent Good Fair Paor
Landform Slope 1 Bank slqgnindinnt <30% (2) § Beukslope gradient 30-40%% {4) - | Bank slopegradient 40-60% {6) Bank slopo pradient 60% + &
Mass Wus!:ihg or Failure 2 No evidencs of past or any poteatisl (3) | Infequent sndforvery small. Mostly healed {6 Muoderale freimency & size, with somme raw % Frequent or large, causing sediment {izy
(existing or potential) for futurs moes wasting into chennel, -| over, Low future potential, spots eroded by water during high flows - | nearly year long or imtninent dangor of
: : = s same,
Dehris Jsm Potentin] 3 * Essentially absent from immediste | (2) Prés_ent but moestly small twigs and limbs, [CORE & Presenl, volums and sizz are bnth incrensing. (&) Modemtz fo he-u\'ry amonals, . ®
(ﬂnmhln ol:unnls) channel area.. e N R - predominantly larger sizes.
Veguta!wu BmkI'rulenlmn 4 90%:+.p1nnt. density. Vigor and @) | 70-90% dcnaitj TFewer plant ;poctcs ur (8} 50‘70% dﬁnsity. Lowervipor and still fewer (8) < 50% density plus fower spacies & loss {12
variaty sugpests a doep, dense, soil lower vigor supgests a-less dunsn ar decp : spegies form s somewhat shellow and vigor indioate por, discontinuous, and
binding root mass, 00t tAss. discontinuous root mass, shailow root moss,
Channel Capacity -5 Ample for preseat plus some (1)..| Adequate, Overbank flows rre. W/D natie (2): . ,Bu;qu_cnntnins present peaks. Occasinnal . 3 Inadcquntu Overbank flows commen. @
Pt increnses, Penk flows contained, 8-15 overbank floods. W/D matin 15-25 W/D mtio >25 : '
WD mtie <7 :
Bank Rock Content 6. | 63%tw/ large, angular boulders 12" (@) | 40-60% muostly smnll boulders to ¢abbles 6« (4. | 20-40% wimnst in the 3-6" dismater class ® < 20% rock fragments of gravel sizes 1- )
“+ nqumerons 12 (R : 3" orless ‘
Obstructions 7 Rocks and old Ings firmly (2) | Some presan, Causing erosiva crass currents (4) Mudermtoly frequeat, moderalely unstable (6) Frequent abstractions and deflectors )
Flow Deflectors . ... embedded. Flow pattern without and minor pool filling, Obstructions and .| obstructions & deflectors move with high *| cause bank erosion yearlong. Sediment
Sediment Traps = sutting or depnsillnn. Pools & riffles daﬂ::tur nawer nud less fim. ‘water cansing bank cutting & filling of pools traps full, chonoel migration oceurring.
T stable, "~ -’ . : :
Cutting o 8 Little m; n‘::u; e;ricienL Tnfrequent {4 | Some Iﬁinunihnnlly at outourves and (8)": Signiﬁcént. Custs 12-24" high. Rootmat (12) | Almost continmous ouls, soma over 24" 6y
s e raw banks less than 6" high - | sonstrictions.. Raw banks may be up to 12" .| . overhangs and sioughing ovident high. Failure of averhangs frequent
generally, : ’ .
"Dep':;s.iliun: o g Little or no en]n:gum:nt uf chennel [C] Sume now inoroase in bar formation, mnst]y (Ej " | Muoderats deposition of new pravel & cosrse |- (12) | Extensive deposits of predominantly fine {ie
' or point bars. fram, coarse gravels . . . - sand on old and some new bam . . particles. Accelerated bar development,
Rock Angnlarity 10 Sharp edges and comers, plone (1) Rnu.udnd corers und edges, surfaces smooth (2} Comers & edges well rounded in two @) Well rwunded in all dimensions, surfaces @
o surfaces roughened and flat - demensions: smenth
Brightness r Suffnnus dull,"dnrk'ér;nd or stained, ()] Mustly dull, but may have up te 35% hnght {2} Mixture, 50/50 dull & bright, 3) Predominently bright, 65%+ expossdor | (4)
- | Gen. not bright. sutrfaces * 15% ie, 35-65% soowred surfaces
Comsolidstion or . 12 Assuttad mles hghtly pukud and!nr @ . : M:;démfaly pa&k'cd with some everlapping (3] Mostly » lonse assoriment with no uppnmul 5 No packing evident. Loose assortment, &
Paticls Packing averlapping ST - averlap - easily moved
Bottom Size Distribotionsad | 13 | No changs in sizes ovideat, Stable | {4) | Distribution shift stight. Steble materisls 50- | (8) | Modorate chnuge in sizes. Stablomanierials | (12) | Marked distribution change. Stable %
Percent Stabls Materinks .| materials 80-100% _ 80% 20-50% materials 0-20%
Sunuﬁng and 14 Less than 5% of bottom affected by : D] 5—30% affootad. Scour at r.';mstmlmn; & (12) 30-50% affeotod. Deoposils & sconr n.l (is) More ihon 50% of the bottom in a stato of | (34)
Depusition ... soonrng/dsposition where prades sianpnn Soms dapnslhnn in .| cbstruations, pools canstrictions and bunds, flux or change nearly yearlong
Clinging Aquatic Vepetation | 15 - | Abundant. Growth moss-like, dark (1) : | Common. Algs] forms i low velocity & " {2) | Present but spotty, mostly in hackwater (3)" | Percanisl types soarce or sbsent, Yeliow- | {43 -
(Moss & algae) . green, Perenainl, In swift water also, poul areas, Moss here too and swifler waters areas, seasonal blooms moke rocks slick preen, short tarm bloom may be present
Excellent Column Total % Good Columm Total =# Fair Column Total -# - Poor Column Total = 152

- Add Values in each column and record in spaces below

E

+0__ _+F___+P___= 152

Adiantive ratmnu GR-ExceIlmt '%0-76-GnntL77114-Fa1rfn'[15j--1'~'nur T,

Total Rench Score

s',=.‘.,‘ _m.'i




: Strenm Fish Habltat Evaluatmn o

St Vrmn Stream_ Boulder Creek

Quwen m—me Fu‘v pr Fiw ‘,o., xale. / m,aatl..wuonsn.,...nts -

Cllent BDCO Open Space Prescnptlon Wntershed
. R Aersai Photo Number.

Legal Section Tuwnshlp ' Range_ USGS Quad.

Date_ 1_0/97__ _ ‘Time:__ Gradient'E ‘ : % Smunsnty . Rntm : DOW Strenm Code_

Evaluated by_Mitchell . Velnmty

ftlsec Finw ‘cfs - Puul—leﬂe Ratlo

Soils_________ . ' Channel Type )

Mean])epth .. o
Reach Description BC @ E. 109"' : Lo

e Bgnkﬁili-Width o

: Clrcle Appropriate Rating for Each Parameter

. Mear'Width

. Reach Number__

Channel Stability o |eve e 8 |<60,76:90 - 6 |91107 .

>107..

Bank Stability - |<3% - 8 |310% . .. . 6

1120%
{Vedamaged/exposed) :

>20%

| 1025%"
‘|some
some

le0-80%
| abupdant = .
| abundant™" "

Shade
_Streamside
. __Instream

| >80%; 26-59%.
|| common .

Cover )
| common -

BN Y
) W W

none-

none

SpawningAreas (% bot_fnm w 15-25% 6.1 5-14%

=
1 sq ft. gravel)

>25% 0 8

<5%

Jse
12 4. ..
30-40%

No./50" reach : N B R o
Ponls Mean size .. | >stream width .
© Meandepth- - |>2f.
~ % Pools - | 40-60%

34 '
=1/2 stream width =~
1/2-1 &, '

| 2030%

0-2

<1/2 ft.
<20%

<1/2 stream width

Tkt o Tl

N N
ol | B LW W

- _ No. Organisms per sci. >100 B _k - 5_1;1_OD‘ 25-50 -

ft.
Foo_d >75% . . . R

50-75%. .. .3
Ya may—stone—eaddlsfly '

25-49%

N EXFCHRRVE )

N5

<25%

i

Column Totals Total Total e 3 Total -

16

Total

Overall Fish Habitat Ratmgs of this Reach (enter total score in appropriate. space)' B
Excellent (50—60) Good: (40—49) — s .
Fair (30-39)_ Poor(1529) 25 - Poor

" Summary of all Reaches of this Stream
(aﬁ:er last reach is evaluated) Miles of Stream Rated:
" Excellent, Good

Fair Poor




Channel Stability Evaluation

* Reach Location: Survey Date 9[22/97 MJIM

Time- -

_ B C O Obs. — Stream Wldﬂ‘l it. X ave, Veloc:rly = Flow cfs
_ Chent — 0 0 ~ Rench Strenm Stream - Sinuosity
o SAL et Grodient, % Order oo Stage - - Ratio o o :
Stranm Boulder Crgek Wis Nu e e = 'gempgraune_ o - S e
Reach Description & o . ForC Air , Water_- -, Other,
Other Tdentification_ BC !2 0.5mE. of Kgnosha Bngge
Item Rated . . Key Siability Indicators By Classes Stability Indivators By Classes
# Exoellent © Good Fair Baor
Landfogn Slope - .- 1 Bank slope gradient < 30% (2) | Benkslope gradient 30-40% 4) | Bankslope gradient 40-60% {6 | Baukslope pradient 60%+ (8) .
Mass Wasting or Failure 2 No evidence of past or eny potential (3) | Infrequent and/or very small. Mostly healed {6) Mouodents fraquency & size, with some raw {9 Frequent or large, causing sediment (12)
{existing vr potential) for fturs mass wasting into channel, over. Low future potontisl. spots eroded by water during high flows. nearly year long or imminent danger of :
. same.
Debris Jnm Potentisl 3 Essontinlly absent from immﬁdiam 1 (2 Predent but rmostly small twigs and limbs, 4). [ Present, volume and size are both increasing, ) Moderats to heavy amounts, - (8)
(flostable aljeots) channel arca. : - . : predominanily laxper sizes. :
Vegetstive Bank Protestion 4 90%+ plant density. . Vigor and &)} J0-50% gie.asity. Fewer plant species or (). | 50-70% deu.éil‘y. Lowervigor and still fewer | (3) < 50% density plus fower spoaies & less (12)
' varjety sugpests a deep, dense, oil lower vigor suppesis 8 less dense or deep species fonn a somewhat shallow and vigor indicate poor, discontinuons, and C
hinding root mass, oot mass, discontinuous root mass, shallow roat mass,
Chmnﬁl Cninmi_ty 5 Ampla for preseat plus some (1) | Adequats,” Overbank flows mre, W/ ratio (2 Barely contains present peaks. Oocasional . |- (3) Inadequate, Overbank flows common. )
increases, Peak flows contained. 815 overbank flonds. W/D mtio 15-25 W/D ratio »25 .
WD mtio <7 :
‘Bank Rack Content 6 | asverw Inrge, augulu.r bonlders 127 (2} | 40-60% mostly small boulders to cobbles 6+ (4) - | 20-40% wimast in the 3-6 dismeter oloss (&) < 20% rock fragments of pravel sizes 1- (8);
+ namerons . B I A 3" or less :
Obstructions 7 Rocks and old logs firmly (2) | Some present, Causing emsive omss currenis 23] Moderately frequent,; moderatsly unstable N (7] Frequent obstmctions and daflectors ()]
Flow Defloctors embodded, Flow pattern withont and miner pool filling. Ohstructions and nbstrustions & defleotars move with high cause bank erosion yearlong. Sediment
Sediment Trops - outting ar deposition. Pools & riffles _deflestar newer and less fimm, water causing bank cutling & filling of pools traps full, channel migration avonrring.
stable, ) P L
Cotting . . 8 | Liitle or none evident, Infrequent (@) | Some. Intermitiently at outourves and (8) | Sipnificant. Cuts 12-24" high. Root mat (1) | Almost continuous onts, some aver 24" (16)
C raw banks Jags than 6" hiph consiristions, Raw banks moy be up to 12" | overhangs and sloughing evident high. Failure of overhanps frequent
genesally, .
Deposition. 9 Little or no enlsrgement of chamnel | | (4) | Somenew increase in bar fomation, mostly (8) Mndernlu depusition of new gravel & onams (i2) | Extensive dopasits of predonsinanly fine | (16)
’ or puint bars. from course gravels S “| sand on old and some new bam - particies, Accelemted bar devolopment,
Rack Angularity 10 Sharp edges ond comers, plane (1 Rounded coraers and edges, surfaces smonth & Comers & edges well rounded in two - (3) Well rouaded in all dimeasinns, sudaces (%)
. . surfaces roughened | . and flat demensions smooth :
Brightness 11 Surfaves dull, darkened or stsined, (1) | Moastly dul], but msy have up 10 35% bright (i3] Mixture, 50/50 dull & bright, [€)] Predominantly bright, 65% axposed or 4}
. . Gen, not bright. surfaces &+ 15%% ie, 35-65% soatred gurfaces
Consolidating of - ©r13 Assorted sites tightly pnnkcd and/or (2) - | Moderately packed with some overlzpping @ Mustly u loese assortment with no apparent (&) Nbo packing evident, Loose assortment, {8)
Particle Packing averlepping ' | averlap easily moved
Batiom Size Distribution sud 13 No change in sizes evident, Stable - | (4) | Distribution shift slipht, . Stable materials 50- (8) - | Moderate change-in s1zes Stable mnlmnls 13) - | Marked distribution chenge. Stabls (16)
Percent Stable Materials materials 80-100% B0% 20-50% mastetialy 0-20%
Scowring and i¢ | Less than 5% of tottom affected by | (6) | 5-30% effected. Scour at constriotions & - - {i2)- | 30-50% affectzd, Deposits & scour ot (18) | More than 50% of the bottom in a statz of | (24)
Deposition scouring/deposition whero grades stecpon, Some deposition in obstructions, ponls constrictions aod bends, ’ flux or change nearly yearlong
. .o pool
Clinging Aquatic Vegetation 15 Abuadant. Growth mass-like, dadk (1) | Commeon. Alpal forms in lowvelneity & (2) Present but epotty, mosily in backwater {3) Perennial types scarce or absent, Yellow- (4)
(Moss & algas) green, Perennial, In swift water also, pool arcas, Moss here too and swifler waters nrces, sexsonal FHooms make roaks slick green, short term Hoom may be present )
Excellent Colummn Total = Good Column Total =+ 24 Fair Column Total =* m Poor Celumn Total =» i

Add Values in each colurm and record in spaces below

E

+G_24 +F_72 +P B =

104

Total Reach Score

P— o Adjective mtm$ qs.vapllml, 39-75-(300(1, 77-114-Fnu;r]lﬁ-l-]’onr -
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- Stream Fish Habitat Evaluation

Client_BoCo QOpen Space Prescription Watershed St. Vrain

Stream__Boulder Creek
Lepal Section Township Rnn_ge Aerial Photo Number USGS Quad
Date_ 9/22/97 Time Gradient, % Sinuosity Ratio  DOW Stream Code Reach Number,
Evalunted by Mitchell Velocity, ftisec Flow cfs Pool-Riffle Ratio Mean Width
Suils Channel Type Mean Depth_
Reach Description_ BC 0.5 m E. of Kenosha Bridge Bankfull Width,
Circle Appropriate Rating for Each Parameter .
Channel Stability 60-76 8 | <60, 76-90 6 |91-107 -4 [>107 2
Bank Stability <3% 8 |3-10% 6 |11-20% 4 | >20% 2
(% damaged/exposed) :
Shade 60-80% 4 | >B0%; 26-59% 3| 10-25% 2 |<10% i
Cover  Streamside abundant 4 | common 3 | some 2 nong 1
Instream abundant 4 | common 3 | some 2 none I
Spawning Areas (% bottom w/ | >25% 3 | 1525% 6 |5-14% 4 | <5% 2
> ‘
1 sq.ft. gravel)
No./50' reach >6 4 |56 3 |34 2 |02 1
Pools Mean size >stream width 4 | =stream width 3 | =1/2 stream width 2 <1/2 stream width 1
Mean depth >2 ft. 4 |1-21t 3 |12-14& 2 <12 ft. 1
% Pools 40-60% 4 | 30-40% 3 }20-30% 2 <20% 1
No. Organisms per sg. >100 4 51-100 3 | 25-50 2 <25 1
ft.
of Rock Surface ' : - -
Food >75% 4 | 350-75% 3 | 25-49% 2 | <25% 1
' % may-stone-caddisfly
Column Totals Total Total Total 16 .| Total 7

Overall Fish Habitat Ratings of this Reach {enter total score in appropriate space)
Excellent (50-60) Good (40-49)__

POOl' Excellent Good

Summary of all Reaches of this Stream
(after last reach is evaluated) Miles of Stream Rated:
Poor_

Fair,

Fair (30-39) Poor (15-29)__23
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Station 1

BOULDER CREEK

8/25/97 |

20

Depth (ft)
o

Reference Station Mitchell/Beauprez

. 3X Bankful-floodplain |

— 293"

Bunkful-floodprone ~190.4

Bankful Width

d i e I
- <} ‘:Wat:rgLiné y
e

2.7¢'
i

50

100

150 200 250
Distance (ft)

300




|saton2  BOULDER CREEK 805097
1 45 Reference Station Mitchell/Beauprez |

jey 3X Bankful -floodplain »

2

5 12X Bmﬂcful—ﬂuodprone

‘ 89.92' —4
~|_ Bankful Width

0 100 200 300 400 500




Station 3 ' BOULDER CREEK 17 | .
| - Study Area  Beauprez/liley i

Depth ()

0 100 200 . 300 400 500 |
| | Distance (ft) |




|Station4 BOULDER CREEK 11/13/97
- Study Area. - - Mitchell/Beauprez

| R S . * . ,3x3§mkﬁﬂ-ﬁmdplgiﬁ_ e _____

| 2X Bankful- floodprone ;
S—— : 976

1
N
|
!

Depth (ft)

49—

43 B ?

B '”éWaterLi'ne L

1

I
=
|

0O 20 40 60 80 100 120 140
- Distance (ft) |




Station

4

- _

BOULDER CREEK ~ mmm7 |

. Study Area - Mitchell/Beauprez.

i
I S Topef N
0 ‘ Main  __ Bankleft
= 13X Baukful- floodplain _246' ool
; Bar
- : E
'a "2 "' 2X Bankfid- floodprone e
()] —183' —Chann —
0

;Lakeé

: ' Wetland J/Braid

100 -

200 300 400 500
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Page 37

STREAM CLASSIFICATIONS and WATER QUALITY STANDARDS

) : I T - NUMERIC STANDARDS " TEMFORARY
HEGION: 2and 3 .D sl ' lassiicalions i L i MODIFA%%T!ONE
ASIN: . . ~H Y
BASIN: Boulder Craek QUALIFERS
o PHYSS.’:AL INDRBANIC METALS - i
S an A ¥
BIOLOGICAL . - H | )
- . mgh” cugh 1 .
Strabm Sagment Dascription RN T ;
7a. Malnstem of Goal Greak from highway - Adq Lifo Warm 1 0.0.=5.0 mg}l - | NH;[ac}=TVS 5=0,002 As{ch}=100{Trec) Pb{ac/ch}=TVS Ag{ur:}ﬂVS :
; 83 to highway 38 (Boulder Tumphke). up . Recreatlon 2 Hag,5-8 -] NHj(ch}=0.06 B=0.75 ! Cdiac/ch}=TV5S Mn((t:h)nI 000(Tres) :* Zn{aclch)=TVS -
. .1 Agriculiure c:uunzoounouml * Cla{ac)=0,019 ND,=0.5 Crll{ar/ch)=TVS Hylehl=0.01 nt} 3
' Clyjch)=0.211 - CrVi{ac/ch}=TVS Nijar/ch)s o E!f. 3-2-98;
5 ' CiN=0.005 : Culac/ch)=TVS Sa(nt:ft:h):ﬂVS s Agiehi=TVS
Fa(ch}=1000{Trec)} ’ ) -
7h Mainstam of Con| Crask from Highway ) -] AqLHe Wam 2 0.0.=50 mgh Cly{ac)=0.018 5=0.002 As{ch)=100{Trac) Foe(ch)=1000(T| rau) . Sa(ac/ch)=TVS
- 3E o 1he confluence with Bouldar Croak, "UP -, | Racraalion2 pH=0.5-8.0 Cl; !:h =0 DI‘] B=0.75 . Cd{pc/chjaTVS Pafacich)sTV. . 41 Aglac)=TVS
. o . IR Agelewliure - F.Call=2000/100m! NQ,=0.5 Cilll[ac/eh)=TV5S Mn(l:h)=1uDD(T ac) - » 1 Zn{pc/ich)=TVS
ot CiVi[pc/ch)=TVS "Hpleh)=0.04{To1) - -
. Cufac/ch}=TV5 Ni{ac/ch)= . Efl. 3-2-98:
- Aglch}=TV5 r
g, All Iributarias Io Soulh Bauldar Creak - | AgLie Wam 2 D.0.=5.0 mg1
{rom Sauth Bouldar Road lo the confluanca with up Fecrealion 2 pH=8.5-8.0 T
Bouldsr Greek and all tribularles lo Coal Crask : Agriculiure F.Coli=2000/100m|
from Highway B3 1o tha conflpanca with Boulder |- ) .
Cresk. - ..
8, Mainstarn of Boulder Crask [rom & Aq Life Warm 1 0.0.=5.0 mpA NHa{ac)=TVS 5=0.002 As(ac)=50{Trac) Faich)ﬂﬂuu('l'mc) . Se(ch)=10(Trac)
point immadiataly nhove Ihe confluance wih Racraalion 1 pH=6.5-9.0 . NH,{eh)=0.06 B=0.75 Cd[dc/ch)=TVS Polacichj=TVS Ag{ac)=TVS '
Souh Boulder Crask to the conliuence wih Waler Supply F.Coll=200/100m] | Cly ac}=n.uts E NO=0.5 Critl{ac)=50{Trag) Mn{d13=50(d15) - Znlac/ch)=TVS
Coul Creck, Agiloitlture Cli{ch)=0.011 NO,=10 CVI(ac/ch)=TVS- chj=1000(Trec) -
T - CN=0.005 Cl=250 Culac/ch}=TVS Hafch)=0.01(To1) ! EHM. 3-2-98:
- 50,=250 Fafch}=300{d!s) Ni{ac/ch}= Aglch)=TVS
10. Mainsiem of Baulder Craek Irom the Aq Lia Wam 1 0,0.=5,0 mg/ ] NH,E ;-TVS 5=0.002 As{ac)=b0(Trec) Fa(ch)=10C0(Trac} Ag{ac)=TVS
confluence wilh Ceal Greek ta the confluenca upP Recaation 2 pH=8,5-8,0 NH;(ch)=0.08 B=075 Cullat/ch)=TVS Pblac/ch)=TVS . Znfackeh)=TVS
with St Vrain Cresk, . . . Watar Supply F.Colin2000/100m1 Cli{ac)=0.018 NOy=0.5 Crlil{ac)=50{Trec) Mn(ch)a‘IUGU(T (1:5) .
o ' Agricuftura Cly{ch}=0.011 NOy=10 CiVl[ee/eh)=TVS Hpfch! 01 o!) : Efl. 3-2-80:
CN=f.005 Cl=250 Culacihj=TVS it anl Aglch)=TVS
. . 50,2250 .
11, All Iributnrlag ta Bouldar Crenk Irom a Aq Lile Warm 2 D,0.=50mgh .
polnt Immaodiately above tha conflusnce with up Recraption 2 pH=85-8.0
Soulh Boutdar Craek 1o the confluence with St © . Agriculiure F.Coli=2000/100m| -
Vraln Creak, axcapl lor speciia llstings in - ' ‘ .
Segmants 5 and 7, T . s .
12 .. Boulder Besevalr and Cocl Leke. Aq Lile Warm 1 0.0,=5.0 mg/ NH,{nc =TV5S 520,002, Aslac}=50{Trac} Fa ch]=1DGO[Trac) Sefch]=10(T) rat:)
L . , Recraatlan 1 pH=6,5-8.0 NH,(chl=n.08 B=0.75 - Cd{ac/ch}=TVS Fb ac/ch)=TV5S Aglac}=TVS
o Waler Supply F.Coli=200/100ml CI,EM =0.019  NO:=0.5... Cil{ac)=50(Trac) Mn{ch}=50(dls) Zn{ac/ch}=TVE -
Agrisullure . Cly{ch)=0,011 NOy=10 CrVi{aich)=TVS n{ch}=1000{Trac)
- CN=0.005 Cl=250 ~ Culacich)=TVS Hg(ch}-on ni) Eff, 3-2.082
50,=250 Fa{ch}=300{dls) Ni{ac/eh)= Ag{chl=TVS
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Kenosha Ponds-Master Plan Work Product
Definition of Existing Conditions

The ponds located immediately north of Kenosha Road and south of lower Boulder Creek in b
TIN,R69W, S1 known as Bill’s Ponds were surveyed to determine their suitability as fish habitat.
Site maps are provided in ]

et DISSOLVED OXYGEN PROFILE Figures-1-3 which iilustrate the
Kenosha Ponds T1N, RB8W, S1 9/25/97 results of these surveys .
18 — I ; completed in August 1997. .
" g@\k North Lake o
=10 ¥ N B e : North Lake was estimated to be =
E 8 L W —. & e 8.3 surface acres with an average :. .!‘
S & o —\- A - depth of 6.5 feet representing
4 : N———X ' 53.9 acre feet of storage. : :
2 'L‘\\ Sfm\ 5 \g;.e_ Maximum depth observed in @/CL | )
0 N Y a a 4 6 o ’ 10 North Lake was 9 feet. Organic - rﬂ_;_.c "
Depth () sediment was present at 52 of 65 b ]
—m— DO North Lake —— DO Middle Lake - DO South Lake sample points inthe pondand _ f

" had an average depth of 0.18 feet
with a maximum depth of 0.5 "
feet. Aquatic vegetation was
observed at 5 of 65 sample pomts and was identified to be 3'-6' in height. Sago Pondweed
(Potamogeton pectinatus) and Parrotfeather (Myriophylium spp) were the only species of plants :
identified. Dissolved oxygen profiles completed in September 1997 varied from 1.09 mg/1 within 1 i
foot of the bottom to 10.43 mg/1 at the surface(see Table 1). Figure 3 illustrates comparative
results of dissolved oxygen profiles taken and their value to fish present.
Table 1. Numeric results of dissolved oxygen profiles at North Lake, Boulder County, CO.
September, 1997 -

—»— Required for fish growth  —w— Lethal to al fish '

I Depth(ft) : Temperature(Celsius) - Dissolved Oxygen(mg/l) ' ‘ ?
r Surface 183 10.43 ' -
II ' T 17 12.17 —“ y
|| 2 16.6 - 12.5 “ |
| 3 16.2 12.04 o
4 6 10.94 |

"5 15.9 11.23 |

6 15.9 9.98 -

7 15.9 | 865 | L

8 15.8 83

9 15.8 . C1.09 l




. Middle Lake:
Mlddle Lake was estn;nated to be 4.2 surface acres with an average depth 0f4.97 feet
representmg a storage volume of 20.87 acre feet. Maximum depth observed i in this Jake 3 was 6.2
feet. Organic sediment was observed at 31 of 60 sample points having an average depth of 0.45
feet and a maximum depth of 1 foot. Aquatic vegetation (Parrotfeather) was observed at only 2
of 60 sample points having an average depth of 4.5 feet. Dissolved oxygen profiles completed in
September 1997 ranged from 1.8 mg/l within 1 foot of the bottom to 12.4 mg/l at the surface (see.
Table 2). Figure 4 illustrates the oomparatlve ‘results of ¢ oxygen proﬁles and thelr Value to ﬁsh '

Presentmthls lake. . _ _ _
: Depth(ft) Temperature(Celsius) _ Dissolved Oxygen(ﬂg/l)__“ _
1o 178 _12.07 .
2 157 1257
3 C1sa 13
4 149 937
| E R 857
Il 6 --14"9‘--'- 1.84
South Lake.. .

South Lake was estnnated to be 3.5 surface acres with an avefage depth of 4. 59' representmg a

storage volume: 16.06 acre feet. Maximum depth observed in this lake was 6 feet. Orga:mc :
sediment was observed at 35 of 71 sample points with an average depth of0.33 feetanda
maximum depth of 1.7 feet. Aquatic vegetation was not observed in this pond Dissolved
oxygen profiles completed in September 1997 ranged from 2.5 mg/l within 1 foot of the bottom
to 13.05 at the surface (Table 3). Figure 4 Jllustrates the comparatwe results of oxygen proﬁles
and their value to fish present in the lake. .

Depth(ft) _ - Temperature(Celsius) - Dissolved Oxygen(mg/l) |
Surface R T % AR S o
1 I 17.8

2 15 |
3 148 1209
4 14.8 2.51
5 14.9 211
- 6 14.9 1.80




Little Lake:
Little Lake was estimated to be 2 surface acres with an average depth of 4.6 feet representing a
storage volume of 9.2 acre feet. Maximum depth observed in this lake was 6.6 feet No sedlment
vegetatlon, or dlssolved oxygen proﬁles were developed for ﬂllS pond

Recommendatlons'
All of the ponds descnbed by ﬂllS effort are character]zed by shghtly fluctuating. water Tevels (<1

foot), shallow depth, flat bottom contours, very little littoral habitat, low aquatic vegetation’
production and lack of in lake structure. These attributes represent poor natural fish habitat for -

sport fish; however, they represent excellent conditions for semi-intensive production of fish. The .

primary fish culture. atiributes these ponds have is potentlal isolation of individual ponds from
each other, adequate depths to overwinter fish in most years, and bottom/side contouring that
afford easy harvest of fish for transport to other sites. The lack of vegetation , organic sediment
build up, and in lake structure represent very little impediments to seining operations for the - |
harvest of fish that are produced. It is our recommendation that these ‘ponds be used for the

production of native.fishes that are presently having difficulty in this drainage. Native fishes have

well known species associations so it is possible that multiple species would be raised in each

pond. The brodd stock and offspring of identified native fishes that are maintained here could be -

used to restock Boulder and Coal Creeks once water quality, channel, and fish habitat
improvements are completed. Excess production could be used to start or enhance fish- .
populations in the St Vrain watershed. Other watersheds could benefit from this facility as well
Use of this site as a native species hatchery would require the least site alteration of any =
alternative being suggested. This program would involve the jurisdictions of Boulder County
Parks and Open Space, the Colorado Division of Wildlife, the Colorado Department of Natural
Resources, and perhaps the Colorado Water Conservation Board, Other appropriate partners <
would include the City of Boulder, Town of Erie, City of Lafayette City of Louisville, City of
Superior, St Vrain and Left Hand Water Conservation Dlstnct and perhaps the Northern
Colorado Water Conservatlon Dlstnct -

Alternative C-Native Species Production/brood stock program =

. Discuss and define project with potential partners _

= Develop project partnerships, endorsements and respon51b1]1tles ,

. Develop agreements with CDOW regarding appropriate species for pIOd'LlCthll and
. conduct of operation .

. Develop project plan for use of site as native specles fish hatchery/productlon facﬂtly

. “Identify responsibilities, timing, ingress/egress, site/program needs, liability, fate of project
- products, eic. for each partner

». " Develop agreements with partners :

« . Provide suitable access/storage for vehicles and eqmpment necessary for mplementatlon

of plan
*«  Develop and implement landscape/aesthetlc plan for site stabilization

«  Implement and operate project plan -



The use of Bill’s Ponds for native fish production precludes our ability to provide sport fishing in
these lakes. Providing sport :{ishmg to the citizens of eastern Boulder county could still be
accommodated on this property in the lakes north of Boulder Creek in this section. These three
ponds represent a total surface area of 22 acres. These: lakes will require additional definition to

- determine their sultab]hty and predict their ﬁmctlonahty as sport fishéries, Itis ‘*kniown that game
- fish production has occurred in these ponds historically. The use of these ponds for fishing would
‘require rehabilitation of access, re-contouring of lake banks, revegetation and stabilization of the
- affected sites, mstal]atlon of fish habltat/attractlon structures, potential reclamation of the ﬁsh
L _popu]atlon, and restoclqng with gamefish. Implementatlon of this part of the pro_]ect would
- represent an additional value to the citizens of Boulder County and Colorado as a demonstratlon
. site for the compatlblhty of sport fishing and Sensmve species recovery. '

Sport ﬁshmg can be developed n Blll’s Pcmds, but it will be to the exclusion of most natlve ﬁsh
" The development of sport fisheries in this basm would be best served by re- contourmg of the
. pond banks, dévelopment of interconnection between all lakes, development of additional littoral

and lacustrine wetland habitat, installation of fish structure, and attainment of 12 foot depths in at

" least 20 % of the interconnected basin, The pond bank areas would require revegetatlon with

suitable grass, shrub, and woody vegetatlon to prov1de shade, bank stablhty and allochthonous
energy inputs. L

. Alternative B-Renovate existing ponds fpf Sport Fisheries -
. Remove dikes between lakes creating, interconnection

. Recontour.shoreline plan view creating points and bays
. Dredge lake depths to 12' over 3.6 acres . o '
. Excavate shoreline below water]me to create addltmnal httoral and wetland habitat around
40% of the shoreline : S _
- Re-grade banks to reduce slopes
Create angler access/wading areas
Physically stabilize shoreline where necessary(rocks rootwads, logs, etc)
Revegetate banks with appropriate grasses, shrubs, and woody vegetatlon
Design and Install universal access ﬁshmg dock(s)
Determine necessity and chemically reclaim fish population if warranted
Restock pond with self propagating warm water species including largemouth bass (or
smallmouth bass), bluegills, white Cl‘apple fathead minnows, and glzzard shad
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L . |  Appendix B

- Potential Project Funding Sources, Partial List

) American Zoo and Aquarium Association
» _ Beldon Fund :
4 Colorado Division of Wildlife Wetlands Program
B Educational Foundation of America
- : FishAmerica Foundation
- General Service Foundation
Homeland Foundation _
,‘ Izaak Walton League of America, Save Our Sireams
i : Kenney, William C., Watershed Protection Foundation
- Levinson, Max and Anna, Foundation
~ National Environmental Education & 'Traim'ng Foundation
- National Fish and Wildlife Foundation
N | Natural Resources Conservation (NRC) Matching Grants Program
North American Weﬂaﬁds Conservation Act, U.S. Fish and Wildlife
“ ' Noyes, Jessie Smith, Foundation, Inc.
- : QOutdoor Industry Conservation Alliance
Patagonia, Inc, -
Recreational Equipment, Inc.
, , Strong Foundation for Environmental Values
B | Tides Foundation
' Trout Unlimited
Turner Foundation, Inc.
US EPA, Catalog of Federal Funding Sources for Watershed Protection
Ty o US EPA, EPA/NSF/NASA Joint Program on Water and Watersheds
. | : US EPA, Office of Wastewater Management
Weeden Foundation
, Wildlife Forever



AMERICAN ZOO AND AQUARIUM ASSOCIATION
Conservation of Native Fish and their Habitats

A Memorandum of Understanding (MOU) between the American Zoo and Aquaﬁum |
Association (AZA), the Service and several other federal agencies, signed in 1995, establishes a

framework for cooperation to achieve common goals for the conservation of native fishesand * 7"

their habitats and to enhance public awareness of fish conservation and restoration activities. -

The AZA has agre&d to stimulate interest among its member institutions in the opportunities to =~
conduct research and restoration of aquatic habitats and native fish populations on federal lands.
The AZA and the Service will stimulate interest in the development and sharing of
environmental education information to enhance public awareness of the conservation issues and
problems of natwe North American fishes.

Several areas of potential collaboration have been identified, such as basic biological research,
technology development (e.g. developing captive propagation techniques for imperiled spec1es)
maintaining species in refugia, and conducting public outreach.

An “Introductions and Information” package has been developed which contains information
about the AZA members and the federal partners.

For more information, contact Linda Andreason at (703) 358-2458 with the Hatcheries Division

. of the Servme in Washington.

Website:  www.aza.org : ,
' has 1nfDrrnat10r1 on SpeClES survival plans and other conservanon activities
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Beldon Fund ' '

2000 P Street N.W., Suite 410. =
Washington, D.C. 20036 T
Tel: 202-293-1928 Fax: 202-659-3897 -
E-mail: beldon@ige.ape.org

EIN: 382786808, Type: Independent
EGA member =~

Contact: Diane Ives, Executive Director

History and ph:iosophy The Beldon Fund was founded in 1978 as a pass-thmugh foundatmn ang that dnes not have an asset -
base. To provide a base, a corollary foundation, known as the Beldon IT Fund, was established in 1988, Initially a modest $3
million, Belden II Fund recewed major gifis in '1995 that make it the primary source for grant activity. .. .
The foundation's primary interest is in supporting environmental organizations working at the state level. It also makes : -
some grants to regional and national groups for efforts that support the work of state-level groups. .

Officers and directors. Qfficers: John R. Huntmg, President; Diane Ives, Secretarlereasurer R. Malculm Cumm]ng,
Assistant Secretary/Treasurer. _ _

Financial data.* Data for fi scal year ended December 31, 1996 Asset.s‘ $12 298 732 (M) T oml granrs amharxzed
$1,420,556.

*Includes Beldon Fund and Beldon I[ Fund..

Environmental awards. Program and interests: The foundation supports state and regional environmental orgamzatlons
national organizations workmg at the state level, and progressive state-wide coalmons Its interests mclude .

* Hazardous waste and toxics use reduction, . ENE

* Training and technical assistance.

» Building grantee organizational capacity.

Issues. cfi Bio Lan Agr Wat Ore Ene Wor Tax ~ Pop Dev

Activities. Adv Dir Edu Lt Med Pol Res

L]
Funding analysis,*

Fiscalyears. - . 1005 '..7-:1996

Env grants auth: . - oo $1 346, 815 si$1,420, 556
Number: 102
Range.. : o T $2000-$125 100 .. $1,000-$100,000: -
Median: . ... - %0000 - .  $11,000 - .
Pet §anth (env/tata[) s e 100 e S To0
Recipients (1995 highest). - Number: Doliars:
Institute for Conservation
Leadership 1 125,100
Americans for the Environment 3 109,960
Northeast Citizen Action
Resource Center 2 70,000
League of Conservation Voters
. Education Fund 1 50,000
- Environmental Community Action 1 40,000
Silicon Valley Toxics Coalition 1 40,000
Activity regions (1995 highest): Number: Dollars;
1.5, Mid-Atlantic 14 © 350,000
.S, not specified 21 277,500
T.8. Southeast 10 - 133,500
. U.8. West . 9 120,000
U.5. Mountain 10 114,500

*Beldon Fund and Beldon I Fund. 1994 data as reported by foundation.

Sample grants (1995).*
Alabaima Envirenmental Council. Birmingham, AL, $12,500. ‘To build grassroots support to counter the wise use movement in
Alabama,



-

Americans for the Environment. Washington, DC. $20,000. To support AFE's program of training, conferences, .and..
educational outreach to environmental groups.

Arizona Toxics Information. Bisbee, AZ. 37,500, To educate the public on toxics issues, and the wise use movement s
-activities in Arizona. B

Environmental Support Center. Washington, DC, $7,500. To convene the eighth annual State Enwronmental Leadershlp
Conference.

Greenpeace Fund. Washington, DC. $10,000, To provide technical support and organize the public on toxics and sohd waste :_ :

issues in Alaska.
Missouri Environmental Fund. St. Louis, MO. $10,000. To launch a workplace giving campaign for environmental
organizations in Missouri.

Montana Audubon Council. Helena, MT, $12,500. To provide skills training to volunteers in nine chapter groups in Montana. -

Northeast Citizen Action Resource Center. Hartford, CT. $50,000. To improve the in-state fundraising capacity of five state
progressive coalitions, by providing assistance on multi-year fundraising plans, offering challenge grants to the state
coalitions, and providing expertise on fundraising technigues,

Progressive Leadershm Alliance of Nevada, Carson C:ty NV 310 000. Tu facrlltate the _]umt actmtles of env:runmental
lzbor, and human rights groups in Nevada.

Vermont Natural Resources Caunczl Mnntpeher VT $13 500 Tu increase grassrouts actmn ta protect natural resources m ; :

the state,
*Sample grnnts mctude aWards by Beldon Fund and Beldon I
Fund.

Application proéess. Inmal cantact Telephone ca]l or letter of inquiry. Full proposal to mclude
1. Proposal summary, including contact name and telephone number, grant period, and amount requested
2. Need for prngram in light of related work by others.- _
3.Guoals, objectives, and action plan.
4. Method of evaluatioq and, if appropriate, plan for continuity after the first year. |
5. Most recent brgamzatmnal financial statement, itemized program budget, list of other potentlal sources of fundmg for
project. .
6.Copy of IRS tix-exempt status determination Ietter
7.List of board of directers. -
8.Background and qualifications of orgamzatmn and staff
When to apply: Anytime.
Materials available: Annual report (includes "Applreatmn Pmceclure")

Emphases. Recipients: Nonprofit organizations. '
Activities: Activism, advacacy, capacity building, citizen partlmpanon. colIaburatwa effarts trammg
Types of support: Contmumg support, general purposes, multi-year grants.

Geography: State-level projects within the United States.

Limitations, Reczpzents Aquariums, botanical gardens, educational institutions, individuals, museums, pubhc agenc:es
religious organizations, research institutions, zoos.
Activities: Audiovisual materials, conflict resqutmn demonstration programs, direct services, educanon, exhlblts

expeditions/tours, Teasibility studles fieldwork, innovative programs, inventories, land acquisition, litigation, Iehbymg, media

projects, policy analysis/development, political activities; pubhcatmns research; seminars, sympusralcolloqum techmcal
assistance, volunteerism. '

Types of suppart Advertising campaigns, annual campaigns, capltal campaigns/expenses, tomputer hardware, debt retirement, -
emergency funding, endowments, equipment, facilities, fellowships, indirect costs, internships, lectureships, leveragmg funds,

loans, maintenance, matching funds, membership campaigns, mortgage reduction, pruf'essorshlps program-related -
investrnents, scholarships, travel expenses.
Geography: International projects.

1
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IL - IN’IRODUCTION

This document descn'bes how the vanous wet]and efforts il the D1v151011 of Wildhfe are 'bemg '
brought together for the purpose of coordination. Many, but not all, of those efforts have been -
identified and are described n the Wetlands Pro gram.- Much remains to be done, however. The -
Division of Wildlife has come so far in the year since the concept of a Wetlands Program was
formed, that rt became necessary to document and describe the program... . S
’Ifhrs descnptlon of the Wet]ands Progmm will also answer several basrc questxons

. whatarethegoa}softheWeﬂandsProgram’? .

« howvid]lthe goa]s be accomphshed” :

. what is the Wetlands Inrttatrve"

. ‘( how is the Weﬂands Inrttai:rve relaied to the Wet]ands Progra.rn" S

. What are Focus Areas‘? Focus Area Commrttees‘? s

. what types of wetlands are bemg addressed by the Wetlands Program‘?
Hopefully, many of these questions and others. will be. answered in the following pages and if not,
then the Wetlands Program Coordinator canbe contacted for more mfon:oation. o o

]I OVERV[EW OF THE WETLANDS PROGRAM

When | resources are destroyed mcrememally over decades It i8 sometimes difficult for succeedmg o

generations to recognize the cumulative loss.  Such is the case with wetlands. Wetlands have
generally not fared well in modern society. Colorado has lost wetlands resources since European '
settlement (estimates indicate a loss of 1 million acres) and all‘'of its living residents = human,
wildlife, and plant - have been affected by the loss. Not surprisingly, declnes in many wﬂd]ﬁe
species are attn'butable to the degradation and destruction of the wetlands habitat base upon
which they depend. In fact, the Colorado Natural Heritage Program classifies many species of

_ Wet]ands-dependent birds and amphibians as “rare and imperiled.” If this habitat loss contmues

more species are likely to be similarly classified. Within Colorado, rapid population growth, :
increased urbanization and expanding and intensified agriculture are all accelerating the pressm'es o
on remazmng wetlands (estimated to be only 1.5% of the state’s surface area), and rapidly =~~~
narrowmg the wmdow of opporttmrty to correct the srtuahon.

Recerrtly, sometyhas recogmzed the need to reverse the trend of dec]me in wet]ands Elghty three :t' '
percent of the residents of Colorado support protection of wetlands. Environmental -~



organizations, federal agencies, state agencies, municipalities, and the pﬂﬁaté :seotor.haire
responded by becoming more involved in the protection of the remaining wetlands in our state
~ and nation. The Division of Wildlife (DOW) - similarly recognized this need. The DOW has

evolved into an agency with an increased emphasis on wetlands conservation and management- It ‘

has created the position of Wetlands Program Coordinator and it has developed a Wetlands
Program (WP), which endeavors to coordinate all the agency’s wetlands-reiated efforts including
waterfowL endangered species, recreanon, education, watchable wildhfe ‘hunting, ‘and fishing.

The WP for the DOW describes the wetlands conservation goals of the agency and a strategy to
achieve those goals. The strategy includes the identification of every wetlands conservation
effort in the DOW and the coordination of those efforts to maximize efficiency and ‘effectiveness.
The WP will be a true catalyst, a template to make thmgs (wetlands conservatlon) happen qmckly
and efficiently.

The WP provides strategic plans and implementation plans for the DOW”s many wetlands efforts.
One of these efforts is the Wetlands Initiative (WI), a Great Outdoors Colorado Legacy Project.
The WI is a 10 million dollar project to protect wetlands in Colorado. It is a cooperative venture
between partners that have a broad interest and expertise in the conservation of wetlands. The
WI uses an innovative approach to wetlands conservation, working with willing-to-participate
Iand owners and entities. Furthermore, locally based committees dlstn'buted throughout the state
play a major role in this great project and provide grassroots support.

Accomplishment of the WP goals will greatly contribute to the fulfilment of numerous Long ;
Range Plan goals and numerous aspects and obligations of the Colorado Memorandium Of

Agreement with Department of Interior. For example, the WP provides a means by which the

. DOW can fulfill the role of leader as directed to do so in the Long Range Plan. Thus,

' communication regarding wetlands coriservation efforts has been established with several entities
mcluding the Department of Natural Resources (DNR), the Environmental Protection Agency

(EPA), the Natural Resource Conservation Service (NRCS), the US Forest Service (USF S), the =

US Bureau of Land Management (BLM), the Army Corps of Engineers, the State Water -
Engmeer‘ along with several private wetlands conservation companies and non-governmental -

organizations such as Audubon and the Colorado Riparian Association. The DOW is by no means -

the only | entlty involved in wetlands conservatlon, but it has now become a major player in the :
wetlands consarvatlon arena. s

The goals and components of the WP are descn'bed m TABLE 1 and TABLE 2 They prowde

the elements necessary for an eﬂ'ectlve wetlands conservation strategy, for delivery of on-the-

ground pIOJects ‘and for the opportumty to tap mto the multltude of ﬁmds available for wetlands :
conservatlon. = :

- The WP has a goal of protecting 100, 000 aoreo of Wet.ands by the year 2005 By protecting

significant wetlands, the Division of Wildlife Wetlands Program will provide major benefits to the

people of Colomdo mcludmg the protecl:lon of wildiife habitat (for wetlands dependent species
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r‘ such as fish, waterfow], water birds, amphibians and more), open space, biological diversity, water
quality, and important wetland functions such as groundwater recharge and flood control. '
] Valuable educational and recreational opportunities will also be protected_
i
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The Educational Foundatxon of America e . ’
35 Church Lane : :
Westport, Connecticut 06880-3515
Tel: 203-226-6498 Fax: 203-227-0424
E-mail: efa@efaw.org _
EIN: 133424750 Type: Independent
EGA member
Contact: Diane M, Allison, Executive Director
Beth A, Scribner, Grants Associate

History and philosophy. Beginning his career as & professor at New York University, Richard Prentice Ettinger (d. 1571)
authored a college textbook on finance, and then co-founded Prentice-Hall Publishing Company to publish textbooks. He had a
lifelong interest in education, and in 1959 established The Educational Foundation of America. Partly as a result of a personal
experience with cancer, Mr. Ettmger also developed an interest in memcal and socm-medlcal problems mc[udmg disease
prevennon and patient care,

The foundation (EFA) works to carry out Rlchard Emnger 5 prmmples (o)) invest in peop]e (2) gWe "seed" maney fur
innovative ventures; (3) focus grants sharply, so that goals are definable, progress discernible; and achievement measurab[e
(4) limit grants to the short-termy;. and (5) support organizations with competent financial management. :
Areas of interest include, but are not limited to: the arts, education, energy, the envxronment human nverpnpulatmn &
reproductive freedom, mechcma Native Amencans and peace ' . o

Officers and directors. Gﬂicer Lynn P, Bablcka Presrdent. .S'emar Directors: Joan P Andrews Jerry Bablcka, Lyrm P
Babicka, Barbara Bohart, Barbara P, Ettinger, R:chardP Ettinger, Ir., Sharon W. Etnnger WendyW P Emnger, Elaine P,
Hapguod Heidi P. Landesman, David Orr, John P. Powers, W. Rlchard West, Ir.

_Financial data. Data for fiscal year ended Decernber 31, 1994 and 1996, Assets (1996) $162 OOD 000 (M) (est ) Glﬁ‘s L

received (1994): 569,314, Total grant.r disbursed (1996) 37, DUO 000 (est) _

Enwrunmental awards Pragmm and mterem Envnrunmental grants uccupy a 51gmficant portlon of uverall grnntmakmg
activity. EFA will make an effort to support smaller, more grassroots orgamzatmns and pI‘(JJﬂCtS with 5ustamnb:l:ty‘
replicability, and potential for Iong—term env:runrnenta[ Jmpact Areas uf 1nterest mclude .

» Energy efficiency. and conservatmn. _

" .« Alternatives to nuclear energy.

s Sustainable agnculture and water quallty issues,

* Public land resource conservatmn

* Opposition to antl-envuonmental Drgamzatlons

It should be noted that EFA's considerable Population program "ultimately seeks to educate the public on the t:nwron.n.l'ental
g;_l}l):%:ti of overpopulation and to increase awareness that rapid population growth threatens natural resources as well as quality
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Funding analysis,

Fiscal year: e © 1993 P .- 1994 .
Env grants auth: . e .‘FZ 188 271 R $3 352, 654
Number:
Range; _ $7 500-$200,000 . $10 000-$200,000
Median: $40,000 540,000
Pct § auth (env/iotal): . 45 Lo 4T
Recipients (1994 highest): Number: ~  Dollars: .-
Mineral Policy Center 1 o - 200,000
Pace University 1 200,000
Solar Energy Research

and Education Foundation 1 187,750 --:
Southern Environmental e - S



Law Center i 180,000 o T~
Food and Water, Inc. 1 160,000
Rocky Mountain Institute 1 160,000
Activity regions (1994 highest): Number: Dollars;
1.5. not specified 14 1,030,750
U.S. Southeast 6 474,200
New York/New Jersey 4 370,000
1.8, Northeast 4 306,904
U.S5. West 8 292,455
Sample grants (1994).

Citizen Alert. Los Vegas, NV, $40,000. High-Level Radioactive Waste and Nuclear Weapons Testing generates public support
for alternatives to the federally proposed htgh -level radloacnve waste dump at Yucea Mountam. and ensures that nuclear
weapons testing is not resumed, . -

Food and Water, Inc, Marshfield, VT, 5160, 000 Stop Pestm:des Project hamesses consumer concern about food safety,
specifically about the food mdustry 5 use of pestu:ldes by buﬂdmg a grassroots movement that will shift rnnrket demand -
toward pesticide-free food. :

Friends of the Eaﬁh/EnvimnmeﬁtaTPalrcy Institute. Washmgton DC. $40 0og. Sustamable USA educates the pubhc about the-

connections among population, consumption, and the envnronment by adapting a model of sustamab:llty. devemped by
Friends of the, Earth Netherlands; to the United States. = :

Mineral Policy Center. Washington, DC. $200,000. Post 1872: From Beachhead to Breakout Campalgn seeks to ensure
comprehensive reform of the 1872 Mining Law and to address the broader issue of mining damage to land and water,’

National Tribal Environmental Council, Albuguerque, NM. $15,000. Communication and Outreach and Environmental -
Education Program enhances tribal sovereignty and jurisdictional prerogatives through a range of services including the
dissemination amiong {ribes of mformatlon in newsletters and posmon papers regﬂrdlng reservatmn based air, water. and
ground pollution.

The Prgfect on Government Overs:ghr Washmgton. DC $30 000. Secret Envnronmental Cnmes aims to stop vmlauons of .
environmental law, force the government agencies involved to take responsibility for these crimes, and expose the
government's efforts to use the camouflage of secrecy in the name of national security to hide lllegal activity.-

Rocky Mountain Institute, Oid Snowmass, CO. $160,000. Energy Outreach Project fosters efficient and sustainable use of -
ENETZY TESOUTCES S & path to global secumty by pubhshmg and dxstnbunng wrmen matenais about numerous aspects of
EMETZY USE. - :

Solar a:gzzi Electric Edztmt:ana[ Faundatmn. Phoerux AZ $20 000: ngh Sehool Smdent Electru: Veh:cle Program promotes
electric and solar car acceptance and use in the Southwest through educational programs that accelerate the vehicles
technological development while increasing academic motivation in high school participants,

Solar Energy Research and Education Foundation. Washington, DC. $187,750. Center for Renewable Energy and Sustainable
Technology accelerates dissemination of information about solar energy to citizens and advocates through the use of
advanced computer and communication technologies, including the Internat,

Vermont Law School, South Royalton, VT, $74,845. Environmental Law Center's Native Amencan FeIlowshlp Program
covers tuition and most living expenses for five Native American students working to acquire their Master of Studies .- * -
degrees in environmental law.

Application process. Initial contact: Letter of inquiry (2 pages), signed by an ofﬁcer of the orgamzatlon to mcludfr
Identification of the organiZation.

1_Mission.

2.Date of founding.:

3. Location.

4, Region of focus.

5.Past and current projects

6.Name(s) and brief desenptlon of founder(s)

7.Affiliation with other organizations.
Description of project for funding.

1.Purpose,

2. Intended results.

3.Duration,

4, Amount of budget and amount requested.

5.Funding strategy.
Append copy of TRS tax-exempt status determination letter. Letter of inquiry must be on recycled paper using both sides, If
approved, foundation will request a full proposal, whichi must be prepared according to EFA's Grant Application Guidelines.
When to apply: Anytime.
Materials available: Annual report {includes "Grant Appllcatlon Procedures and Guxde[mes")

Emphases. Recipients: Educational institutions, nonprofit organizations, public agencies, research institutions. :
Activities: Activism, advocacy, conflict resolutlon demonstration programs, education, innovative programs, htlgatlon
planning, policy annlyswfdevelopment technical assistance, training.

Types of support: Pilot projects, projects, seed money, technical assistance,

Geography. United States only.

Limitations. Recipients: Individuals, religious erganizations.
Activities: Conferences, fundraising, lobbying, political activities, symposia/colloquia.

i
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{ l Types of support: Annual campaigns, capital campaipns/expenses, debt retirement, emergency funding, endowments, facilities,
! general purposes, indirect costs, loans, maintenance, mortgage reduction, operating costs,
Geography: International grants,

.




FISHAMERICA FOUNDATION

FishAmerica Foundation was established by the Zebco Corporation in 1983 and receives support
from the sportfishing industry. Its goals are to:

. combat the continuing threats to our water quality;

. stem shrinking fish populations;

. improve the opportunity for sport-fishing success;

» - supplement stagnating and/or declining federal and state monies for water and fisheries
-agencies; »

. go beyond current private effort which are limited either geographically or

programmatically; .
. provide funding for concerned groups to invest in projects in their local area; and
. encourage people to get involved in their local areas.

The Foundation favors projects that:

. Enhance fish populations and fisheries
. Conserve and enhance waterways and water quality

Application Forms: FishAmerica Foundation
' 1033 North Fairfax Street, Suite 200
Alexandria, VA 22314

Andrew Loftus, Managing Director
(703) 519-9691 .

Size of Grants: .,  $2,000- $10,000
Proposals Due: Anytime

Website: www.fishingworld.com




General Service Foundation -
411 East Main Street, Suite 2035 ' . .
Aspen, Colorado 81611-2953 :

Tel: 970-920-6834 Fax: 970-620-4578

E-mail: gsf@rof.net -

EIN: 366018535 Type: Independent

EGA member

Contact; Robert W. Musser, President. -

History and phllusophy General Semce Fuundatwn is a pnvate fnundatmn endowed by Cleton R. Musser (1869~1956) and
his wife, Margaret Kulp Musser {1875-1967). In an effort to address some of the world's basic long-term problems the . :
foundation focuses on three areas: International Peace, Reproductive Health and Rights, and Resources. :

Officers and directors. Officers: Robert W, Musser, President; Mary L. Estrin, Vice President; Marcie J, Musser, Vice:
President/Treasurer; Lani A, Shaw, Secretary, Dzrecrors Christine K. Cassel, M.D., Mary L. Esmn, Robert L. Bstrin; -
Margaret M. Halby, Terry L. Karl, Owen M. Lopez, Elizabeth W. Musser; Marcie 1. Musser RobertW Musser,W Todd
Snidow. Henorary Director: Marion M. Lioyd.

Financial data Data for f scal year ended December 31, 1995 Assets: $42 081 084 (M) Tm‘a[ grmts dzsbur.s‘ed $1 999 753

Environmental awards Pragram and mrerests The Resources program has tWO prmnnes
* Western Water,
Improving the use, management, and quality of water in the United States, particularly west of the MISSISSEppl Rwer
* International Resuurces
Promating the conservation and sustainable utilization of natural resources in Latin America and the Canbbean mcludmg
tropical forests, wildlife, and fisheries, .
Preference is gwen to field pru_]ects that have local commumty mvolvement and leadershxp as a central theme and that test
community-led initiatives to mtegrate sustainable utilization with conservation, : .
Consideration will also be given to. natural resource management training and Ieadersmp development prngrnms fur
individuals from Latin America and the Caribbean.

Issues. i Bic Lan Agr Wat Oce Ene Was Tet FPop Dev
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Funding analysis. -

Fiscal year: . .. .. . .. 1994 .. .. 1995 .
Env grants auth: . $717,000 $906,100. -
Number: 38 3R
Range: - $1,000-%52,500 $1,600-§70,000
Median: _ . $20,000 $20,000
Pet 3 auth (env/total): 37 45
Recipients (1995 highest): Number: Dollars:
Native American Rights Fund 1 70,000
University of Missouri 1 50,000
ANAT, Inc. 1 48,000
Quebec-Labrador Foundation/Atlantic
Center for the Environment 1 : 43,000
The Tides Center i 40 000
Activity regions (1995 highest): Number: Dollars:
Mexico and Central America 7 " 188,000
.8, Northwest 7 166,500
U.S. Mountain 7 152,000
1.8, not specified 3 115,000
Latin America 4 26,600

Sample grants (1995).

Center for Environmental Law & Policy. Seattle, WA. $30,000, To protect instream flow levels and water quality in the rivers
and ecosystems of Washmgtun state hy suhrmttmg public interest comments on water rights applications.

Forest Guardians. Santa Fe, NM. $40,000 (2 years}. For work in the Sierra Madre to build local communities’ capamty to
manage their forest resources and advocate for government policies that meet their basic needs,

Idaho Canservanan Lengue. Boise, ID. $20,000. To strengthen water poliutmn preventlon accelerate pollution clean-up, and



encourage citizen involvement in local stream protection issues.

Indian Law Resource Center. Washington, DC, $30,000. To help Indian communities in Ntcaragun Honduras and Belize
protect their lands and natural resources.

Northern Plains Resource Coupncil. Billings, MT. $20,000. To improve relationships among environmentalists, farmers
ranchers, and Native Americans in order to work collaboratively to protect Montana's water resources,

Oregon Water Trust. Partland, OR. $36,500 (2 years). To systematically identify, cultivate, evaluate and secure ecologlcally
significant water rights in the Rogue Rwer Basin of Oregon.

Sierra Club Legal Defense Fund. San Francisce, CA. $10,000, To develop a set of economically viable and envirorimentally
sound alternatives for the Animas-La Plata project.

Southern Utah Wilderness Allianee. Sait Lake City, UT. $27,000. To build broad public support for SUWA's conservation-
based plan for the Virgin River, and to implement that plan through direct participation in the Washington County Water
Conservancy District's Management Plan Review process.

University af Missouri. St. Louis, MO. $50,000 (2 years). To support Latin American students' participation in the -
International Center far Troplcal Ecology 5 Graduate Certificate Program in Tropical Biology and Conservation.

Western Colorado Congress. Montrose, CO, $10,000, To support efforts to proteet the surface and groundwater resources of '

the Gunnison River and the San Iuan Basin..

Application process. Inivial contact: Letter of inquiry (2-4 pages) describing proposed project. If project meets foundation

guidelines, an applu:ataon form will be sent, Prospective appllcants may also contact foundanon by telephone or E-mail. Br:ef

letters of inquiry may be faxed. Formal proposal to include: .
1.Completed application form.

2.Organization name and address, copies of IRS tax-exempt status determmanon letters and a statement that the ]etters are -

in effect and unchanged,
3.Purpose of funds, evidence supporting need for project pro_;eet Ob_]ECthES amount requested person respon51ble for
administration, qualifications of organization and individuals involved in project, and description of what willbe ©
accomplished. ey
4.Project summary (2 pages) focusing on solution of problem to be addressed.
5.Budget for project.
6.Other funding obtained or requested and plan for long-term fundmg ‘ o
7. C‘opy of recent annual report or mformunon mcludmg orgamzatton [ program, annual budget ﬁnanexal statement e.nd list
of directors and officers, .
Full proposals sent by facsimile will not be accepted pIease do not submit applications in plastxc blnders o
When to apply: Deadlines for letters of inquiry are February 1 and September L The directors meet semrannua[ly, in Lhe :
ring and fall.
ip}ategmls available: Annual report (includes "Contribution Policy" and "App]lcatmn Prueedures )

Emphases. Recipients: Nonprofit organizations.

- Activities: Advocacy, citizen participation, demonstration programs, fieldwork, innovative programs, llt:gatlon training..

Types of support; Emergency funding, general putposes, operating costs, projects,
Geography: Western Water: west of the Mississippi; International Resources Latm America, Mexu:o and the Caribbean.

Limitations. Recipients: Individuals.

Activities: Lobbying, publications.

Types of support: Annual campaigns, capital campalgnslexpenses continuing support, debt retirement; endowments, -
equipment, facilities, loans, matching funds, scholarships.

Geography: Non-U.S. organizations (usually).

R



, {" The Homeland Foundation . =~ .
R 412 North Pacific Coast Highway, Suite 345
Laguna Beach, California 92651
= Tel: 714-494-0365 Fax: 714-494-8392
' { EIN: 330200133 Type: Independent
o EGA member S R S
- Contact: H. M. Bedelfe, Environmental Program Director:

f . . :
. r

‘History and philosophy. The Homeland Foundation was established in 1986.'Gran'trnaking'pridrities are: conservation of -
species and habitat, the environment, and welfare.of women, - .. .. .~ .. o T o

Finanéial data. Data for fiscal year ended December 31, 1993, Assers: $17,528,959 (M) Gifts rééeiﬁed.; .$1'80,661.' Total .
grants disbursed:$2,007;474.

Environmental ayards. Program and interests; The envirenment program concentrates on preservation of species and habitat.
Recent grants: 1993 grants included support for land conservation, forests, plant and animal species preservation, river
,protection, and coastal and marine Issues.
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Funding analysis.

Fiscal year: 1992 1993

i Env granis disb: 51,115,822 $1,001,715
5 Number: 61 60
Range: $1,000-$250,000 $1,000-$255,000
-Median. o $5,547 " $7,675
N Pct 8 dish (env/iotal): 51 50
. Recipients (1993 highest): Number: Dollars:
The Nature Conservancy,
) ‘ Headquarters 1 255,000
! Wild Dolphin Project 1 ] - 100,000
[, Laguna Canyon Foundation 1 . 96,510
RARE Center for Tropical
o ‘Conservation : 1 69,500
: The Nature Conservancy, .
' Hawaii Field Office - 1 33,150
Activity regions (1993 highest): Number: Dollars:
O U.S. not specified " 10 425,700
. U.S. West 19 204,653
T Tropics 4 105,500
U.S. Northwest : 3 48,237
U.S. Northeast 2 44,975

: l ‘ Sample grants (1993).
Dian Fossey Garilla Fund. Englewood, CQ, $5,000.
: Friends of the Peruvian Rain Forest, Inc. Philadelphia, PA. $2,500,

Friends of the River. Foundation. San Francisco, CA. $2,000.

! . Friends af the Sea Lion. Laguna Beach, CA, §3,000.

L Fundacidn Moises Bertoni. Asuncion, Paraguay. $15,000.
Imternational Primate Protection League. Summerville, SC. $5,000,

- Manomet Observatory for Conservation Science. Manomet, MA. $29,975.

: National Tropical Botanical Garden. Lawai, HI, $5,000.

: The Nature Conservancy, Headguarters. Arlington, VA. $253,000.
Rainforest Alliance, New York, NY. $20,000.
School for Field Studies. Beverly, MA. §15,000,

i Trapical Forest Foundation. Alexandria, VA. $15,000.

; The Wilderness Society. Washington, DC. $10,000,

i The Wolf Fund, Moose, WY, $5,000.

Application process. Initial contact: Short letter along with copy of IRS tax-exempt status determination letter.



When to apply: Application deadlines are March 1, June 1, September 1, and December 1. The board meets quarterly.
Proposals are considered the quarter after they are recewed ie. proposals recewed by March 1 are cunstdered at the June .
meeting. o )

Emphases. Recipients: Nonprofit organizations.

Activities: Capacity building, education, land acquisition, litigation, research (scientifi c)

Types of support: General purposes, multl-year grants, operating costs, pilot pro_]ects seed muney
Geography: Far western United States; and New World Tropics only.

Limitations. Recipients: Individuals, public agencies.

Activities: Audiovisual materials, conferences conflict resolution, exhibits, expeditions/tours, feasibility studies, fundraising,
inventories, lobbying, media projects, nerworkmg, political activities, publlcatlons research (medtcallscholarly) seminars,
symposia/ colloquxa volunteerism, workshops.

Types of support: Advertlsmg campaigns, annual camipalgns; capltal campalgns/expenses debt retirement, emergency fundmg,
endowments, facilities, indirect costs, lectureships, loans, mamtenance ‘mortgage reduction, professorships, program—re[ated
mvestments schularsmps travel expenses.
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IZAAK WALTON LEAGUE OF AMERICA
Save our Streams Program

The Izaak Walton League is a national organization with 350 chapters nationwide dedicated to
protecting and restoring America’s soil, woods, waters, air, and wildlife. Many of the local
chapters are involved with Save our Steams, the League’s grassroots river conservation
program. The restoration project of SOS is Stream Doctor in which volunteers are taught how to
diagnose stream problems, write a prescription for the stream’s recovery, and institute emergency
and long-term care for the stream.

The League will provide videos, publications, monitoring guides and training on how to use their
bio-monitoring protocol. They maintain a database of who is doing monitoring, restqration and
clean-up of streams around the country. -

- SOS is not a grant program, but they will provide information and technical expertise.

Who to Contact: Save Qur Streams Program
707 Conservation Lane
Gaithersburg, MD 20878-2983
1-800-BUG-IWLA

Website: www.iwla.org



The William C. Kenney Watershed Protection Foundation
116 New Montgomery Street, Suite 800

San Francisco, California 94103

Tel: 415-543-0205 Fax: 415-543-6426

E-mail: JayPEK@aol.com, -

EIN: 943201582 Type: Independent

EGA member

Contact: Kimery Wiltshire, Director.

History and’ phxlosophy William (W ick) Kenney was a dedicated enwromnentahst and passmnate wh1te—water kayaker as
well as a computer consultant and trainer who worked with nonprofit organizations. Shortly before his death in 1994, Wick
established the foundation to carry out his vision of a West where rivers run free and cIean from headwaters to the sea.

The foundation focuses on protecting the remaining wild rivers in the West and ensuring the effectiveness of small westem
environmental organizations (annual operating budgets under $500,000) through technical assistance or training.
Grants are usuall .,$S 000-$10,000 and are limited to the western states of Arizona, California, Colorado, Tdaho, Montana
Nevada, New Mexico, Oregnn Utah, Washington, and Wyoming. . _

Officers and diréctors. Officers: Linda Cloud, President; Jay Kenney, Vice Premdem‘. Charles Kermey, Treasurar Nancy
Snow, Secretary. Directors: Linda Clnud Charles Kenney, Fay Kenney, Mary Petersnn Nancy Snow, K:mery Wiltshire,
Humphrey Wau,, . L
Financial Data. Data for fiscal year ended December 31, 1996 Total grants aurhar:zed $201,500, Taral grant.s' dasbursed :
$199,500. . o ‘ _ :

Environmental Awards. Recent granis: 1996 grants supported water protecnon and enwronmenta] educatmn thrnughout the'-
western Umted States, . _ o

Issues. Cf - Bio Lan Agr 'Wa." Oce Ene Wa.s. Tar Pop Dev
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Funding analysis.

Fiscal year: - . T R 1996
Env grants disb: . - e o 3201 500
Number: B G ' '
Range: - . . o $2 500-$10, DDO
Median: R P . _ $10 000
Pct § dish (env/tatal) : . i 100
Recipients (1996 highest); © Number:" Dollars:
Friends of the River Foundation 2 : - . 20,000
‘Céntral Sierra Environmental - ' o C
Resource Center (CSERC) . 1 10,000
" Colorado Rivers Alliance 1 10,000
Hells Canyon Presenratmn Counml 1 10,000
Idaho Rivers United 1 10,000
Northern Alaska Environmental Center 1 10,000
Northern Plains Resource Council 1 10,000
Oregon Natural Resources Council 1 10,000
Rivers Council of Washington 1 10,000
Sawtooth Wildlife Council 1 10,000
Siskiyou Regional Education Project 1 10,000
Southeast Alaska Conservation
Council - 1 10,000
Southern Utah Wilderness Alliance 1 10,000
Utah Rivers Conservation Council 1 - 10,000
Waestern Organization of Resource -
Councils (WORC) 1 10,000
Activity regions (1996 highest): Number: Dollars:
1.5. Mountain 8 $70,000
U.S. Northwest 8 67,500
0.5, West -3 - 30,000

Alaska ) 2 20,000



U.S. South Central 2 9,000

Sample Grants (1996).

Central Sierra Environmental Resource Center. Twain Harte, CA. $10,000.
Colorado Environmental Coalition. Denver, CO. $5,000.

Colorado Rivers Alliance. Durango, CO. $10,000.

Hells Canyon Preservation Council, Joseph, OR. $10,000.

Idaho Rivers United. Boise, ID. §10,000.

National Audubon Society. G:bbcm. NE. 5,000. Support for its Platte River conservation and education program

Northern Plains Resource Council. BlIlmgs MT. $10,000. Support for its Montana Waters Protection project.

Public Lands Action Network. Silver City, NM. $4,000. Support for the Gila Watch project.

Southeast Alaska Conservation Council. Juneau, AK. $10,000. Support for its Grassroots Ccmsntuency Bu:ldmg Program.
Utah Rivers Council. Salt Lake City, UT. $10, 000.

Wyorning Outdaor C'ounml L:mder WY. $10, OOD Support for 1t5 non point seurce water poilution prq]ect

Appheatmn prucess Tnitial contact- Letter of inquiry (1 page) to mclude information on project uutlmmg key ObjECtIVES and'_,'

collaboration efforts. Full proposal (2 coples} :f requested to melude
1.Cover form (from foundation). - _
2.Marrative (2 pages).
Problem to be solved:
How goal is to be aeeomphshed s
Description of organization's strengths and weaknesses, . . _ :
Relationships with other orgamzatrons wurkmg on the same :ssue A o ' '
Expected results. : o
3,Financial information.
*  Project budget (1 page). .
» - Copy of current financial statement (preferably audited). ]
»  Copy of IRS tax-exempt status determination letter, '
‘4. References (2-4) of people you work with and Hist of current foundation supporters )
5.List of board of directars, including occupation and town of residence. ' o I
Use of recycled paper and donble-sided copies is suggested. Do not send proposal by specml del:very facsimile, or E-rnarl

~Proposals in plastic binders or with an undue number of attachments, videos, or cassettes will not be accepted,
Organizations in Colorado, Montana, New Mexico, and Wyoming can contact Jay Kenney, Director; tel: 303-534-5722 or E- *

mail: JayPKK@aol.com. :

When to apply. Letters of inquiry are due February 10 and September 2; proposals are due March 17 and October 14. Grants
are awarded approximately three months afier proposal appllcatmn deadline.

Materials available; Annual Report (includes "Application” and "Grantmaking Guidelines." ")

Emphases. Recipients: Nonprofit organizations. :
Activities: Activism, advocacy, capacity building, citizen partlmpatlon innovative programs, litigation, netwurkmg pIanmng,
training.

Types of support: Computer hardware, continuing suppurt genera[ purposes operating costs, pilot projects, projects, seed _
maoney, technical assistance.

Geography: Western United States: Arizona, California, CoIorado Idaho, Montana, Nevada, New Mexico, Oregon, Utah,
Washington, Wyoming only. _ _

Limitations. Recipients: Aquariums, botanical gardens, educational mstltutlons individuals, museums, pubhc agencies,
religious organizations, research institutions, zoos,

Activities; Audiovisual materials, exhibits, expedmansltuurs feasihility studies, land acquisition, polmcal acnvrtres sympusml
colloquia.

Typer of support: Advertising eampatgns annual campaigns, capital campaigns/expenses, debt retlrement emergency funding,
endowments, equipment, facilities, fellowships, indirect costs, internships, lectureships, leveraging funds, loans, maintenance,
mortgage reductmn, multi-year grants, professorships, program-related investments, scholarships, travel expenses.
Geography: Alaska, Hawaii and all other states not listed above. . .



The Max and Anna Levinson Foundation
1411 Paseo de Peralta

Santa Fe, New Mexico. §7501-4326.. ... .

Tel: 505-982-3662 Fax: 505- 982—3665

E-mail; levinson@ige.apc.org -

EIN: 236282844 Type: Independent

EGA member . : .
Contact: Charlotte Talberth Executwe Dlractur E

Hlstory and p]:ulasophy ‘I'he Levmson Fuundanon isa famlly foundatmn mcorporated in 1955 Its concern is the e

"development of a2 more humane and rewarding society in which people have a greater ability and opportunity to determine . -

directions for the future.", Funding is allocated equally among three categories: The Environment, Social, and Jewish/Israel.

;;Iust grants are in the $5,000-$10,000 range. Funding i is rarely gwen to orgamzatmns w:rh armual budgets in excess of
500,000, ° . R L

Officers and directors. Officers: Carl A. Lavmsoh‘,‘Presxdent Carol Doroéhbw'Treasurer Directors: Carol Dcroshow,. '
Helen L. Doroshow, Doug: Levmsnn Gordon R. Levinson, James Levinson, Julian A. Levmson LyndaB Levinson.

Financial data. Data for bl Scal year ended September 30, 1996. Assets: §2, 559, 270 (’M) Tatal gmnts dtsbursed $402 727.-

Environmental awards Program and interests: Environmental interests mclude
= Preservation of ecosystems and, biological leEI‘S]ty .

» Protection of forests and coral reefs. G et

* Effects of the global economy.

* Alternative fibers and demand reduction. _ e o S

e Namral resource and water conservation. : ' e S Cia

Issues. Cii Bie Lan Agr W Oce Ene Was Tuxr Pop Dev
L]

Activities, Adv 'Dir Edu Lit Med Pol  Res

Funding analysis.*

Fiscal year: '~ 1993 1996
Env grants dish: ' $213 oo - . $150 000 -
Number: . '
Range: : _ $3 500-$10 000 $3 500-$10, UOU
Median: ' .o L. $7.500. . w87, 500 S
Pct § dish (envftotal); . 2520 e 23T
Reciplents (1993 hlghesr) Number:. ... . Dollars: -

Reef Relief, Inc. } 1 106,000

Rocky Mountain Instltute Co b e e - 10,000

The Wildlands Project - I ' 10 000

Center for International .

Environmental Law 1 8, 500
Arizona Rainforest Alliance i 8,000
Environmental Law Alliance :

Worldwide (E-LAW) 1 8,000
Forest Guardians 1 8,000
Institute for:Agriculture '

and Trade Policy 1 8,000
Nuclear Free America 1 8,000
Round River Conservation :

Studies : 1 8,000
Western Environmental

Law Center, Inc. 1 : 8,000

Activity regions (1993 highest): Number: Dollars:
1.S. South Central 9 60,500
11.8. not specified 4 29,000
U.S. Mountain : 3 20,500
Mexico and Central America 2 16,500
Middle East and Western Asia 2 15,000
U.S. Southeast 2 15,000



*As reported by foundation,

Sample grants (1996). : R

Amigos Bravos. Taos, NM. $9,000, For a recovery plan for the Rie Grande silvery minnow, and for Imgatmn to clean up- .
pollution caused by hard-rock mining,

Biodiversity Legal Foundation. Boulder, CO. $9,000. Education to communicate smennf e concepts thout the bwdwersxty
crisis to the public, integrating conservation principles and environmental law.

Forest Guardigns. Santa Fe, NM. $9,000. General support for advocates of protectmn of Southwest forest and desert
ecosysiems. .

International Farum on Globairzanon San Francisco, CA. §7,500. To analyze the globallzatmn process to env1mnmen[a!
human rights, and economic justice activists,

Israel Union for Environmental Defense. Tel Aviv, Israel, $10,000. To participate in Ecopeace, a regional NGO menitoring
the development projects of the peace process for sustainability.

La Sierra Foundation of San Lms San LUIS Co. 39, 000 For tradttlonal farmers and commumty groups opposmg loggmg nf
their watershed.. .-

Red Nacional de Accion Er:alagm Santlago Chﬂe $9, 000 Trammg for Ch]lean actmsts in the use of Lhat cuuntry 5 new '
environmental laws. © - i

Rocky Mountain Youth -Corps. Taos NM. $7 500. To ‘pl’DVIdB people ages 16—24 wn.h community servu:e _]DbS in theu' own :
communities, specifically, fire restoration work in Taos County.

Southwest Center for Biological Diversity, Phoenix, AZ $9,000. Endangered Spemes Act petitions, pollcy proposals and
technical support for biodiversity activists,. -

Western Environmental Law’ Center, Inc. Taos, NM 59 ElOD Envrrunmemal litigation on behalf of Indlan tribes and’
environmental organizations in the Southwest.

The Wildiandy Profect. Tucson, AZ. $9,000. Conservation activists designing a system of preserves to'protect biological
diversity in the Americas.

Application process. Jnitial contact: Write to request apphcatmn fcrrn, gu]dellnes and grants ]!st If prc_]ect ser.ms cunsnstent
with Foundation interests, submit short proposal (2-6 pages) and attachments. Proposal to dISCLlSS'

1.Problem or opportunity you seek to address; scope, significance, impact, etc. :

2.Changes tp be brought about as a result of prn_]ect

3.Activities to be accomplished by project.

4. Why project efforts will achieve desired changes.

5.Evaluation criteria.
Attachments.

1.Completed application form (from Foundation). :

2.Budget, including expendltures and income from current and anticipated sources,’

3.Relevant information about the organization and its key individuals. .

4, Copy of IRS tax-exempt status determination letter.
Facsimiles will not be accepted. :
When to apply: 1997 deadline for proposals is June 15 Awards are given out in fall of 1997. The foundation will, however.
accept proposals at any time. _
Materials available: Information sheet, grants list, apphcanon form. :

Emphases Recipients: Nonprofit orgamzanons. Y

Activities: Activism, advacacy, capacity building, educatlon, mncvatwe prugrams. lltlganon, warkshops,
Types of support: Cc:ntmumg support, general purposes, leveraging funds, operating costs, pilot projects, pro_pects seed -
money. .
Geography: Primarily Southwestern U.S,; national and mternatlonal programis.:

Limitations. Recipients: Botanical gardens, md1v1duals rnusaums public agencies, zoos.

Activities: Exhibits, expeditions/tours, land acqulsmon lobbying. ‘ o '
Types of support:; Advertising campaigns, capital campalgns/ expenses, endowments, facilities, fellowshlps ]ecmreshlps multl-
year grants, professorships, o

e
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NATIONAL ENVIRONMENTAL EDUCATION AND TRAINING FOUNDATION
Challenge Grants

NEETF is not a government agency, but is funded primarily through federal congressional
appropriations. NEETF awards one-year challenge grants requiring a cash match of at least two
non-federal dollars for each NEETF dollar awarded. The Foundation will support only
environmental education grants that explicitly connect environment, economy, and equity—the
three E’s of sustainable development. NEETF is most interested in projects that educate adults--
decision makers at both a personal and professional level—-through workplace programs
comrnumty 1n1t1at1ves and in formal education settings.

NEETF will now award competitive grants in three program areas:

HEALTH AND ENVIRONMENT: projects, that helprpec)ple make the connection between
health and environment, and that support informed action.

SAFE WATER: projects that help people make the connection between their water source and
their water faucet. Programs that promote community-wide understanding of water—sources,
quality treatments, protection strategies, costs--are a priority.

ENVIRONMENTAL EDUCATION INNOVATION: A very limited number of grants to support
new or next-step environmental education approaches will be considered. Programs must be cost
effective and partnership-based. National enhancement of environmental education is the goal

Application Forms: National Environmental Education and Training Foundation
915 Fifteenth Street, NW, Suite 200
Washington, DC 20005
(202) 628-8200

Size of Grants: up to $15,000

Preproposals Due: June 2
(If accepted, a full proposal will be required)



National Fish and Wildlife Foundation

Bender Building, Suite 500

1120 Connecticut Avenue, N.W.

‘Washington, D.C. 20036

Tel: 202-857-0166- Fax: 202-857-0162

E-mail: info@nfwf.org

EIN: 521384139 Type: Independent

EGA member

Contact: Krishna X, Roy, Director, Deve[opment &Marketlng

History and philosophy. The National Fish and Wildlife Foundation (NFWF) was established by Congress in 1984; It is a
501(c)(3) nonprofit organization dedicated to the conservation of natural resources fish, wildlife, and plants. NFWF awards
challenge grants using its federally appropriated funds to match pnvate sector funds. Its method is to forge partnerships ’
between the publtc and private sectors and support conservation activities that pinpoint and soive the root causes of -
environmental problems These combined resources fuel effectwe conservation projects; however, federal appmprmnons may
not be used for NFWF 5 nperatmg expenses,

NFWF has five initiatives through which challenge grants are awarded: conservation education, fisheries, neotrnpieal
migratory birds, wetlands & private lands, and wildlife & habitat management. Initiatives generally target habitat protection
and restoration; species conservation applied conservation; applied research and policy development; and/or educatmn and
leadership training. . '

Thus far, NFWF has awarded 1,209 grants that have leveraged $168 million for conservation projects. NFWE's work is
local, regtonal natignal, and international in scape, To date, project locations melude the 50 U S. states Puerto RICO and 17
countries. !

Ofﬁcers nnd drrectors Oj_‘ﬁcers Maga]eno Bryant Chalrman Drreetars Helen Campbell Alexander KayK Arnold
Magalen O. Bryant, Max C. Chapman, William B. Dunavant, Jr., Noel L, Dunn, Careline Getty, Kenneth H. Hofmann, Patsy
Ishtyama Paul Tudor Jones IT, Neil L. Oldndge Charles M. Pansh 1.C. Perkins, Lmdsay Thomas, Susan Busch Transnu E’c’
officio: MnllleH Beattte Doug]asK Hall, Brlg Gen CharlesE Yeager Catm.rel MlehaelI Brennan

Financial data. Data fnr ﬁscal year ended September 30, 1993, As.rets $26 652 970 (M) Revenues $35 550, 791 Taral
grants disbursed; $23, 823 106.

Environmental awards Program and interests: The feundntmn awards the rnaJonty of its grants through six cnnsewntwn
TOSTAMS:

0 Conservation Education Initiative.

Through this initiative, NFWF snpperts edueatton pro_]ects about f' sh wrldhfe plants and thelr habttats Prrmnry target
audiences are K-12 teachers and students, institutions of higher learnmg, and natural resource professtnnals In 1995 the
foundation awarded 30 grants totaling $1.17 million.

* Fisheries Conservation gnd Management Initiative. o ‘ : i - ' B
This initiative supports innovative projects which benefit nnnve aguatic and 1n1and marine speeles and foster parmershtps
between the public and private sector, To date, 86 projects benefitting 54 specnes of t' sh have been mmated In 1995 the
foundation awarded 38 grants totaling $2.15 million. - -

* N entrnprcal Mlgratnry Bird Conservation Initiative,

Prmr:ty is given to projects that benefit conservation of nentreplcal birds through on-the—ground habitat management and
restoration; applied research with demonstrable conservation benefits; monitoring; training for naturai resource
prnfessmnals and public education, In 1995 the foundanon awarded 42 grants totallng 51 583 576

¢ Wetlands and Private Lands Initiative. : L
NFWF supports projects that conserve the nation's wetland r resources, in partteular habltat for wetland-dependent fi sh and
wildlife. In 1995 the foundation awarded 36 grants totaling $1.4 million.

e Wildlife and Habitat Management. o e I o
This initiative encompasses 4 variety of on-the-ground wildlife conservation prnjeets mc]udmg predator management
invasive exotic species management; development and management of Rights-of- Way (ROW) as wildlife habitat; species
of special concern such as bIack bears, mountatn lions, and bats, In 1995 the foundatmn awarded 59 grants totalmg 335
- million.

Issues.  Cii Bio Lan. Agr. Wat Oce. Epe War Tax Pap Dev:
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Funding analysis*

Fiscal yenr: ' . 1994 . 1995

Env grants auth: - $35,809,157 . - $9 875,107
Number: 237

Range: $1,000-$2,779,148 52 000-$1,000,000



T

Median: $75,000 $30,000

Pct § dish fenv/total): 100 100 .
Recipients (1995 highest): : Number: Dollars:
California Department of . .
Fish and Game 1 1,000,000
Bureau of Land Management &
USDA Forest Service 1 535,000
U.8. DOI, Fish and Wildlife ‘ =
Service, Region 1 1 509,000
U.S. DOI, Fish and Wildlife '
Service, Region 6 ) 1 400,000
Quail Unlimited, Inc. : 1 300,000
Activity regions (1995 hzgkesr) : Number- g Dollars:
U.5. West - s S 13 2,494,276
U.S. not specified . -~ . - . - 24 = . _ 1,238,525
.S, Southeast. ) S 22 ... .- 1,208,709 -
1.S. Northwest- -~ . oo 18- . 831,100

TU.S. Northeast 17 750,600
*Includes NFWF matc:hmg funds | R . ; '

Sample grants (1995) % '

Bureau of Land Management & USDA Forest Service. Washington, DC. $535,000. Restore and manage 31 tiverine systems on
public land to benefit native fish and mussel species through public-private collaboration. Fourth year of support adds ten .
new projects and one new state to the program,

Center for Natural Lands Management. Sacramenta, CA. $20,000. Implement a series of seminars throughout Oahforma that
will allow land conservation professmnnls more accurately to estimate and p]an for the long-term srewardshlp costs of .
mitigation pm_]ects

Cornell University. Ithaca, NY. $37 000. Cumplete anaIy515 and pubhsh results from thres seasons of data collectmn to-
determine the habitat needs of four species of breeding tanagers in the U.S.

Hamline University, Center for Global Environmenta! Education, St, Paul, MN. $34, 000 Distribute Ioumey North an

Internet-based conservation education program that follows annual wxldlea migration, to approximately I, 000 classrooms
throughout the U.S. and Mexico.

Institute for Bird Populations. Point Reyes Station, CA. $32,800. Analyze MAPS (Maonitoring Avian Population Survworshxp)
bird population trend data collected from 350 sites across the country, evaluate program, and establish a cuntment—mde :
training program in bird banding. :

The Nature Conservancy. Durham, NC. 563,000, Acquu’e and manage 200 acres of bottomland hardwood forest in the Lower
Roanoke River basin of North Carolina.

- Rene Dubgs Center for Human Environments; Inc. New York, NY. $50, ODO Develop an mteractwe multimedia CD ROM

computer program on natural resource conservation for 7th-8th grade students,

Sustainable Northwest. Portland, OR. $15,000. Maximize marketplace incentives for forestland stewardshlp to conserve and
enhance northeastern Oregon's forests, wildlife habitats, and communities,

Texas Parks and Wildlife Foundation, Austm TX. $71, 000, Acquire 5,000 acres of bottumland hardwoods adjacent to the
Little Sandy National Wildlife Refuge in Texas to protect waterfowl and nentroplcal bird hab:tat

*Sample grants are all matching grants..

Application process, Imnal cantacr Bnef preprupusal If pl’OJECt meets guldelmes applu:ant w:li be mv1ted tn submlt full
proposn] Contacts (with e-mail addresses) for the five prograrns are as fullows

Consarvatmn Educanon Rebecca Brown - brown@nfwf org & Kathleen Plckermg plckenng@nfwf org
Fisheries: Gris Batchelder - batchelder@nfwf.org
International Projects: Andy Romero - romero@nfwf.org
Neotropical Migratory Birds: Alison Dalsimer ~da151mer@nfwf org
* Wetland/Private Lands: Holly Quirk - quirk@nfwf.org
Wildlife and Habitat; Jonathan Davis - davis@nfwf.org

When to apply: Preproposal deadlines are March 30, July 31, and November 30. If requested by foundatlon proposals are due
April 15, Augupst 15, and December 15,

Materials available: Annual repart, brochure on project information, articles on mitmtlves Fartners in Flight (quarteriy
newsletter), "NFWF Grant Guidelines.”

Emphases. Rec:pzents Adquariums, botanieal gardens, educational institutions, museums, nonprofit orgamzatmns publlc
agencies, research institutions, zoos.

Activities: Citizen participation, collaborative efforts, demonstration programs, education, fieldwork, innovative programs,
land acquisition, plannmg, sympomaicolloquta trammg .

Types of support: Leveraging funds, pilot projects, prajects, seed maney

Geography: North and Central America.




Limitations. Activities: Advoeacy, lobbylng, political activities, research (mcludmg praduate).
Types of support: Annual campalgns capital campaxgnslexpenses debt retirement, fellowships, general purposes, indirect
costs, loans, mortgage reduction, multi-year grants, operating costs, professorships.



The Wildlands Project, McMinnville, OR. $1,000. : '
Wildlife Damage Review. Tucson, AZ, 5600. ‘ N

Application process. Initial contact: Proposal (11 copies) to include:
1.Completed application form (from foundation).
2.Grant proposal (2-4 pages)
¢ Qrganizational history and mission.
* Project description and anticipated results.
¢ Qualifications of personnel.
s Plan of Action and timeframe.
= Organizational and project budget, alternative sources of funding.
s Method of evaluation.
Project budget, including expenses and income projections with fundraising strategy.
4 Copy of IRS tax-exempt status determination letter., _
No additional attachments wiil be accepted or considered. : '
When to apply: Deadlines are January 15, May 15, and September. 15 Awards are made in March Iuly, and November.
Materials available: Appllcanon form, "Guxc!elmes for Proposa[ Submission.”

Emphnses. Reczpzents Ncnproﬁt orgamzanuns G

Activities: Activism, advocacy, capacity building, cmzen part:cxpatmn collaboranve eﬂ"orts educat:on feamb:lxty stud:es
fieldwork, innovative programs, fand acquisition, litigation, planmng. polmcal actwmes pcllcy analyms/development
publications, research, training.

Types of suppori: Eqmpment general purpnses md:rect costs operatmg costs, pllot pl'Djt:CtS seed munay, smgle-year grants
only. . . '
Geggraphy anarﬂy ‘Northern California and the Pacific Northwest,

Limitations. Recipients: Aquarlums botanical gardans mdmdunis nonprof’ t urgnmzatmns polltlcal action cnmm:ttees
public agencies, zoos. . ) ;
Activities: Conferences, lobbyang, publlcatlons (contmumg) o

Types of support; Debt retirement, emergency funding, endowrnenrs fe[lowshlps lectureshlps muln—year grants

- professorships, scholarships.



The Tides Foundation .
The Presidio Building 1014 '

P.0. Box 29903

San Francisco, California 94129-0903

Tel: 415-561-6401 Fax: 415-561-6401

E-mail: tides@ige.ape.org

EIN: 510198509 Type: Independent

EGA member

Contact: Jason Sanders, Proposal Coordinator

+

‘Hlstory and philosophy. "The Tides medatmn was.established in 1976 to promote creatwe nonprof it and phx[anthropm
activity, particularly in the western United States. Since that time, the scope of the foundation’'s work has w1dened beyond the
western region to national and international dimensions,” .

*The foundation seeks to link diverse individuals seeking social justice, creatwe new appmaches 1o economic enterpnse and
an enlightened stewardship, of our natural environment. It supports efforts in five areas: Environment & Natural Resources;,
International Affairs; Economic Public Policy & Enterprise Development; Social Justice; and Community Affairs. In each of
these areas, Tides encourages the participation of Asian, African-American, Latino, and Native American orgamzatmns

Tides is a publit charity with 501(c)(3) and 509(:1)(1) designations, and as such seeks contributions to support its -
grantmaking activities. As a grantmaker, it administers over 150 donor-advised funds and provides staff support to several.

independent grantmaking organizations. All grants are made on the recommendation of donor-advised funds. Tides implements

its purposes through three separate, yet interrelated, programs: The Grantmaking Program, The Projects Program, and The
Managernent Pro gram

P .
Officers and dll‘ECtOI‘S Oﬁ‘icers Wade Rathlce Chatr, Drummnnd M. Plke Presrdent' Michael Kieschnick, Tredsurer; Lynda
Palevsky, Corporate Secretary. Direciors: Richard Boone, Susan Lehman Carmlchael Mxehael I{:eschmck ‘Andrea Kydd
Mary Mountcastle, Lynda Palevsky, DrummondM Pike, Wade Rathke, Charles Sawtt

Financial data. Data for fiscal year ended Aprﬂ 30, 1995. Total grants disbursed: $10,718,500.

Environmental awards. Program and interests: Tides has sponsored a variety of efforts to explore and develop new concepts
of environmental harmony, General concerns are;

* Nawmral resource conservation, policy salternatives and solutions.
*  Global warming and the greenhouse effect.
* Sustainable development

¢ Land use, preservanon, and stewardship.
: Wildlands and rainforests.

Land rights of indigenous peuples.
Public Iands.

Sustamable agncu.lture

Tides also maintains mterests in:
* Water issues in the Colorado River Basin, parucular[y citizen groups warking to ensure a more balanced use of this
impertant resource, Groups wurkmg on ' the challenges facing the Grand Canyon are of special interest.
+ Environmental issues such as toxins, preservatlon of temperate forests and rainforests, and recyeling,
*» Sacial Justice groups organizing local constituencies and/or training young people as community leaders.
« Small scale economic development projects run by and for the benefit of low-income women and people of color,
» QOrganizations working to strengthen the spiritual and cultural traditions of 1nd1germus peoples throughout the world,

Isswes, CIf Bie Lon Agr Wat Oce Ene Wor Tor Fop Dev
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Funding analysis.*

Fiscal year: - 1993 1995

Env grants auth: - $1,235,555 $1,175,709
Number: 80 35

Range: . $3,250-%70,000 $100-$260,000
Median: $10,000 $8,500 :
Pct § auth {env/total): 15 11

Recipients (1995 highest). Number: Dollars: -
Friends of the Earth/Environmental :

)

KN
R
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Policy Institute 1 260,000 - -
. Essential Information 1 149,300
Environmental Strategies 1 102,393
El Bosque Pumalin Foundation 1 98,500
Enwronmental Workmg Gmup : 1 - 46,909
Acﬁv:ty regwns (1995 hzghest) Number: Dollars:
U.S. not specified . 23 ' 747,178 -
.S, West 9 215,644
U.S. Mountain 3 60,992
Canada 6 - 40,500
U.S8. South Central 4 - 26,000

*1993 data do not include grants under $5,000.

Sample grants (1995),

ADESMQ - Asociacion para el Desarralo Ecologico de ld Sierra Madre Occidental. Guadalajara, Mexico. $15,000. General
support. .

Ammgl Welfare Institute. Washington, DC. $19, 106 General support.

Center forNe:giiBorhaad Technology. Chicago, TL. $18,397. General support,

Club Mouche Saumon Allier. Clermont-Ferrand, France. $1,000. To support efforts to protect Atlantic Salmon.

Dreamcatchers, Mill Valley, CA. $15,000. To support & film on the life of Reuben Snake.

Environmental and Economic Justice Project. Los Angeles, CA. $5,000, General support.

Farest Guardians. Santa Fe, NM. $5,000. To support an investigation into the death of activist Leroy Jackson.

Friends af the Earth. Washington, DC, $260,000. To support the Citizens Trade Campaign.

Institute far Agriculture and Trade Policy. Minneapolis, MN. 54,000. To support the Community Regeneration Project.

Application process. Initial contact: Proposal to include:
Summary (1 page).
1.Purpose of agency.
2.Grant purpose.
3.What outcomes are hoped for.
4. How grant funds will-be spent.
Narrative (3 pages maximum).
1.Background. Describe organization.
Brief descriptidn of history and mission.
Need or problem that organization works to address.
Current.programs-and accomplishments. Emphasize achievements of the past year.
Population served, including geographic location, socioeconomic status, race, ethnicity, gender, sexual orientation,
age, physical ability, and language.
" Number of pald staff (differentiate full-time and part-time) and volunteers.
Organization's re[atxunshlps with other organizations that work to meet the same needs or pruwde similar services.
Explain how orpanization differs from others,
2. Funding request. Deseribe program for which funding is sought.
Statement of primary purpose and need or problem addressed,
Population served and how population will benefit from project.
Strategies used.
Names and qualifications of individuals who will direct project.
Anticipated project length.
How project contributes to organization's overall mission,
3.List of foundations, corporations, and other sources solicited for funds and the status of each solicitation.
4.Evaluation. :
= . How program effectiveness will be measured,
¢ Criteria for a successful program and results expected by end of funding period.
Financial information.
1.Most recent annual financial statement, audited if available. Statement should reflect actual expenditures of funds received
during most recent fiscal year.
2.0perating budget for current fiscal year.
3.List of foundation and corporate supporters and other sources of income, with amounts, for current and most recent fiscal
ears.
4.1f pxl'(oject funding is requested provide current budget for project. List each staff line separately and include percent of
time spent on project. Indicate specific .
uses of requested grant, if possible.
Other supporting materials.
1.List of directors, with their afﬁhanons
2.Copy of most recent IRS letter indicating agency's tax-exempt status or, if not available, an explanation,
3.0ne-paragraph resumes for key staff.
4. Most recent anmual report, if availabie,
5.No more than three examples of recent articles about, or evaluations of, orgamzatlun, if ava:lable Newsletter, bmchure
or other literature may be included.
When to apply: Anytime.



(S

Marerzals' available: Annual report (includes "How to Apply for a Grant from The Tides Foundation"), "Information for Grant
Seekers," "Grant Proposal Format," Tideline (newsletter), -

Emphases. Recipients: Nonprofit orgamzatlons '

Activities: Activism, advocacy, citizen participation, collabarative efforts, conflict resolution, Innovatave prngrams,
networking, policy analymsldeveloprnent political activities, technical assnstance training, volunteensm workshops, youth
programs.

Types of support: Continuing support, general purposes, prngram-related investments, projects, smgle—year grants nnly,
technical assistance.

Gepgraphy: National, international.

Limitations. Types gf support: Capital carnpaignsiexpenées, endowments, multi-year grants.

.......




TROUT UNLIMITED

Trout Unlimited is an organization of conservation-minded anglers who promote quality trout
and salmon fisheries both for their intrinsic value and as reminders of a river’s health. The
mission is to conserve, protect and restore North America’s trout and salmon fisheries and their
watersheds. Over 90,000 members pursue a variety of conservanon activities through focal
chapters.

TU chapters can contribute dollars, volunteers, and/or supplies to local partnerships. The Big’
Blackfoot Chapter it Montana has donated several thousand dollars and has served as the funds
admmlstrator for the Blackfoot Challenge, enabling over half a million dolla.rs to be used on
habitat prOJects

TU has a grant program, Embrace-a-Stream, which awarded $137,000 in 1997 to 33 grassroots
stream projects. Gfants of up to $10,000 care given to chapters for coldwater fishery resource,
research and education projects. All projects must match EAS grants on a one-to-one basis,
through volunteer labor, in-kind donations and/or cash. Projects must also involve a reglonally
or nationally significant coldwater ﬁshery 1ssue.

For information about Embrace-a-Stream or other partnership projects, contact your local
chapter. The following state councils also have more information: ™

Colorado Council, TU - Utah Council, TU

Anthony Kay, Chair _ Bill Partner, Chair

565 S. Harrison Lane _ 906 West Brander Mill Cove
Denver, CO 80209-3516 ' Murray, UT 84123

(303) 377-2278 or 778-9322 (801) 355-7571 or 268-3087
/www.cotrout.org/ _ : bpartrier@aol.com

Montana Couneil. TU Wyoming Council, TU
Frank Cooper, Chair : Jay Buchner, Chair

1804 Beltview Drive P.O. Box 1022

Helena, MT 59601-5801 Jackson, WY 83001

(406) 443-644] (307) 733-1530 or 733-4944
www.sechrest.com/flyfish/mtu/ 103062.442(@compuserve.com

For national information, contact:

Trout Unlimited

1500 Wilson Blvd.; Suite 310
Arlington, VA 22209-2404
(703) 522-0200

Website: www.tw.org/trout




o Natural Resources Conservation Matching Grants Program

| [ Conservation

grants to be given

3 DENVER - The state Soil Con-

b : . servation Board is accepting ap-
' plications for its Natural Resources

‘ Conservation Matching Grants Pro-

B : . gram, |

=1 {n Thé program assists soil con-

: . . servation districts and the funds it

' provides make up the only cost-
oy ‘ : sharing program available for an-

cy . nual conservation praetices in Colo-
L ‘ rado.

Funds must be used to implement
eonservation practices that pre-
serve and protect natural resources
through public/private partner-
) ships.

_ In 1997, the board received 64 ap-
= plications and awarded grants to 15
: ? projects. This year, the board will
Cd ‘ hand out $500,000 in grants — douhle
o . the amount from last year.
. The application deadline is Aug,
Y - 81. ¥or more information, eall (303)
b 866-3351.




state organizing efforts to develop new alliances among people working apainst environmental destruction in their
communities and workplaces.

*Sample grants represent disbursements made in 1995,

Application process. Initial coritact: Letter of i inquiry (3 pages) to include:
1. Brief statement of the issues to be addressed, history and goals of organization, and organization's involvement with these
issues.
2.Brief summary of activities for which support is requested, including an outline of objectives, and anticipated outcomes
and implications.
3. Approximate start date and duration of proposed activities,
4, Total amount of funding needed, amount requested from foundation, and information about other sources of suppurt both
assured and requested.
When to apply: Anytime, The board of directors meets three times a year.
Materials available: Annual report (includes "Applying for a Grant").

Emphases. Recipients: Nonprofit orgamzatmns

Activities: Activism, advocacy, capacity building, citizen pamc:pannn collaborative efforts, networking, pollcy analysis/
development. '

Types of supporti Contmumg suppart, general purposes multi-year grants, uperatmg costs, projects.

Geography: United States. Especially Southeast, Southwest, and Rocky Mountain West (water and toxics; sustnjnable
agriculture); United States (pepulattonlreproducuve rights; sustamab[e communities); metropolitan New York (Metro New
York).

Limitations. Rempzents Jdndividuals.
Activities: Audiovisual materials, conferences, direct services, education, land acqmsmon research, seminars, symposia/

colloquia.
Types of support: Advertising campaigns, capital campaigns/ expenses, debt retirement, endowments, fellowships, general

purposes, lectureships, professorshxps schelarships.



Quidoor-Industry Conservation Alhance o S ‘
c/o Recreation Eqmpment, Inc. (RET}. - S e _
P.O. Box 1938 -
Sumner, Washington 98350-0800
Tel: 707-961-0776
Website: http://www.outdoorlink. com.’cnnsnll
Type: Independent
Contacts: Ron Nadean, President )
Kathleen Beamer, Grants Coordinator

Additional Infarmatwn

Jill Zilligen -

Patagonia, Inc.

259 W. Santa Clara Street "
Ventura, California 93001 -

Hlstory and philosophy. Founded in 1989, the alljance is a group of 56 outdoor businesses whose collectwe contributions
support grassroots citizen-action groups and their efforts to protect wild and natural areas where outdoor enthusiasts recreate,
The alliance funds projects that protect rivers, trails, wild lands natural areas' where outdoor enthusiasts spend their time.

Membership is open to "businesses based on se]f—propelled or muscle-powered outdoor activities, whose livelihaod depends
on conserving our gutdoor environment, from all aspects of the outdoor industry." Each member-business makes a minimum
annual donation of $10,000. The alliance then seeks selected conservation groups that have developed programsto address
important outdoor en\'lmnmenta[ 15sues.

Environmental awards. Program and interests: Criteria for funding include:
* Grassroots.

* Volunteer based.

¢ Citizen action orientation.

* Muscie-powered.

» Tobbying for specific projects.

¢ Protection of endangered species habitats.

¢ Projects that begin and end.

Recent grants: 1996 grants supported land conservation, wilderness protection, water use and coastal issues, and recreation,

Issues. Cli Bie Lan Agr War Oce Ene Was Tax Pop Dev
- [ ] » »

Activities. Adv Dir Edu Lt Med Pol Res

Funding élnalysis.

Fiscal year: ’ 1994
Env grants auth: i $324,720.
Number: : ‘10
Range: $20,000-$50,000
Median: $34 485
Pct § awth (envitotal): 100
Recipienis (19596 highest).: Number: Dollars:
Headwaters Forest Coordinating :
- Committee 1 50,000
Trustees for Alaska 1 35,000
Oregon Natural Desert Association 1 35,000
Northern Alaska Environmental Center 1 35,000
Access Fund 1 35,000
Activity regions (1996 highest): Number: Dollars:
U.S. West 2 82,250
Alaska 2 70,000
U.S. Northwest 2 59,500
U.S. Southeast 2 59,000
U.S. Mountain 1 33,970

Sample grants (1996).
The Access Fund Boulder, CO. $35,000, To fund the purchase of an essential easement a]ung Tennessee's Fiery Gizzard Trail



to allow climbers access to the Foster Falls climbing area, and to complete trail improvements for key sections of the trail.

Friends of the River Foundation. San Francisco, CA. $32, 250. To build public and Iegls]atlve opposition to California’s
Auburn Dam, and support efforis to secure Iung-term protection for the North and Middle forks of the American River. .-

The Northern Alaska Environmental Center, Anchorage, AK. $35,000. To strengthen citizen lobbying efforts thmugh the
Arctic Defense Lobby Project.

Oregon Natural Desert Association. Bend, OR, §35,000. To pursue the Oregon Clean Stream Campaign. .

Puger Soundkeeper Alliance. Seattle, WA. $24,500. To support recreational users in launching a "block watch" program for
‘Washington's Puget Sound.

RESTORE: The North Weods, Concord, ME. $20,000. To inform, organize, and activate public support for a national park
study of the Maine North Woods.

Trustees for Alaska. Anchorage, AK. $35,000. To organize citizen participation to protect the Gulf of Aiaska/Lower Cook
Inlet marine region which faces pressure from offshore development, and to raise national awareness of the area,

Application process. Initial contact: Contact a member company and request its sponsorship of your proposal, Ask for _

‘nominating letter to be send to Jill Zilligan at Patagonia, Inc. She will contact the recommended group and request a proposal.

Applicant will then received all necessary. application information. Unsolicited proposals will not be reviewed. Member

companies are listed on the alliance’s website, or for more information contact Jill Zilligen at Patagonia, Inc,

X/hen to apply:-Send apphcatmn by January for forwarding to alliance members. Decisions are made at the board meeting in
ugust.

Marena!s avar[able Brochures Works in Progress (newsletter).

Emphases. Recififents: Nonprof" i organrzatmns. '
Activities; Actividm, advocacy, citizen partu:lpatlon lobbymg, volunleensm
Types of support: -PrO_]ECtS : .

Limitations. Activities: Educanon (tradrtlonal environmental pro_;ec:ts such as the bmldmg nf 2 nature center), media prujects ]

research. v #e



. Off' icers and dxrecturs Owner “Yvon Chcumard

Patagonia, Inc.

259 West Santa Clara Street

Ventura, California 930001

Tel: §05-667-4660 Fax: 805-643- 1648

E-mail: jil_zillizen@patagonia.com

EIN: 953526345 Type: Company-sponsored

EGA member o
Contact: Jil Zilligen, Environmental Grants Dn‘eetorl Lo

Application nddress: '
Patagonia, Inc. Grants Program
P.0. Box 150

Ventura Callfomla 93002 L

Hlstory and phllosophy Patagoma, an outdnur—pruducts manufacturer, commits 10 parcent of its pre—tax prof" ts or 1 percent .
of its ‘'sales, whichever is greater, to environmental causes; "Since 1984, our tithing: program has distributed funds to over 500
different organizations. Rather than dilute the impact of cur donations. by spreading them thinly to a variety of cduses, we have
chosen to aim our dollars d:rectly toward environmental issues,. Patagoma products are designed for utdoor use and we feel a
strong responsibility and commitment to keep the eénvironment in its natural state for future penerations, We dre particuiarly
interested in supporting environmental groups which operate at the mast basic grassroots levels and whlch share our concern -
and sense of urgency about the state of the Earth.” -

Program areas are: Biodiversity; Forests; Media/Publications; Resouree Extractxon & Alternatlve Energy. Soc1al
Actmsm/Enwromnental Edur:anun, Sustamab[e Agnculmre Watcr, and Internatmnal B O T

I’manclal data Data for f scal year ended April 30 1996 T ora[ grcm!.s' d:sbur.red $1 100, 313

Environmental awards. Program and mrerests Patagoma makes grants and donates clothmg to orgamzatmns workmg to
support env1ror|mental Issues. The company 5 mam prmnty 15' _ _ e . . .

- Wlld]unds preservation.
Biodiversity preservation.
Habitat protection.

Patégnnia also has a strong interest in:

« Wild river preseryation.
Efforts to block dam constriction,

Other interests include issues that have an unpact on hnbltat protectwu tox:c waste ac:d ram pest|c1de use deforestatlon
ozone depletion, and air and water pollution.- '

War Tax

Issues. Cli Bio Lan Agr War Oce Ene Pap Dev .
] . ] [ ] - [ [ ] [ ] [} S DT .
Activities. Adv Dir Ede Lit Med Pol Res
L] L]
Funding anaiysis,
Fiseal year: 1995 1996
Env gronis dish: $1,311,332 $1,085,553
Number: 237 205
Range: $50-5100,000 $200-$40,000
Median: - $3,000 34,000
Pet § dish (envitotal): _ o4 98
Recipients (1996 highest): Number: Dollars:
Publie Citizen 1 40,000
Pesticide Action Network 1 35,000
Steelhead Society of British Columbia 1 29,550
Oregon Natural Resources Council 1 25,500
Environmental Defense Center 1 20,5900
Activity regions (1996 highest): Number: Dollars:




U.S. Mountain ' 48 220,350

.5, West 31 200,700
U.S. Northwest 26 131,045
11.S. not specified 8 _ 113,437
C‘anada 10 59,550

Sample grants (1996). : ' L

Alabama Wilderness Alliance. Montgomery, AL. $5,000. To support AWA's parucxpatron in revising the state 5 Land
Resource Management Plan, which will determine the future of Alabama's national forests.

Amiq Institute, Anchorage, AKX, $5,000. To protect fur seals from being entangled in discarded fishing nets by motivating.
Commander Island residents to scavenge nets from the water and use the scrap to make an array of consumer products,

Buckeye Forest Council. Athens, OH. $3,000. To restore Ohio's forest lands to their native state by establishing a netwark of
eare reserves surrounded by buffer zones and connected by wildlife corridors.

‘Ecological Services Centre. Narayangarh, Chitwan, Nepal. $1,905. To promote organic farming in Nepal through trammg
about beneficial insects, composting, mulching, agroforestry, and alternative pest managemertt.

Fund for Investigative Repan‘mg Asheville, NC. $3,000. For FIRE's proposal to investigate and report on the effect of
urbdnization on western North Carolina's black bear population. '

InterTribal Sinkone Wilderpess Council. Ukiah, CA: $5,000. For establishing the fi st InterTribal Indian Wilderness Park, and
the purchase of a 3900-acre parcel of land. for the pnrk ‘ .

Nevada Nucléar Waste Task Force. Las Vegas NV. §3, GOD To mcrease citizen mvo[vement in the process surrounclmg all
nuclear waste jssues, .

Northern Alaska Environmenial Center Fmrbarﬂrs AK. $10 000 Support ‘for dlsmbutlon of video explalmng the what the
effects of oil exploratton and drilling would be on the Arctic National Wildlife Refuge . o

Pesticide Action Nefwork - Germany. Hamburg, Gerrnany $5,000. For the group's campaign to em:ourage conversmn to
organically-grown cotton,

Puget Soundkeepers Alliance. Seattle, WA, $1,000. To train volunteers in watér quallty stewardshlp and mdustry
watchdogging for the protection of Puget Sound. -

Southern Utah Wilderness Alliance. Salt Lake City, UT. $10,150. To coordinate a grassroots pro_]ect to educate the publlc on
issues surrounding the future of Utah's Virgin River, which is threatened by 16 proposed dam projects. :

Western Canada Wilderness Committee. Edmanton, AB. $7,000. Support for the Lubicon Campaign, which aims to protect lhe
native Cree land from oil, gas,.and forestry campaigns. _, _

Wamen's Voices for the Earth. Missoula, MT. $3,000, For the group 's campaign to pressure Stone Contamer Corporatlon o
stap producmg dloxm in its Mlssoula trull ) ] o : . :

Application process. Imtml contact: Proposal (4 typewrrtten pages maxrmom) that is dlrect strarghtforward and mcludes N
1. Who you are. _
2. What your mission is.
3. What you've accomplished,
4 How you're .goiog.to achieve your goals.
5.How Patagonia might fit into your overall financial scheme,
6.Project budpet.
7.Copy of IRS tax-exempt status determination letter,
Ne telephone inquiries, please Standard mail or e-mail is acceptable. Proposals sent by resourue—mtenswe express rnall are not
acceptable. .
Whe:]: to apply:. Aprll or August for disbursal of grants in September and January, respectively.
Materials available: Environmental Gronty Prograr (includes "Guidelines for Proposals”), .

Emphases. Recipients: Nonprofit orgamzaoons

Activities: Activism, advocacy, citizen participation, collaborative efforts. : D : ;
Types of suppori: Clothmg donations, single-year grants only, ‘ : !
Geography. Natlonnl and mtemanonal prajects. _ _ . 1

Limitations. Activities: Media projects, research (scientific).




i ;

Recreational Equipment, Inc. ~

P.0O. Box 1938

Sumner, Washington 98390-0800

Tel: 206-395-3780 Fax: 206-395-4744

206-395-7100 (grants ling) -

EIN: 910656850 Type: Company-sponsored

EGA member ‘ |

Contacts: Kathleen Beamer che Presxdent Pubhc Affalrs
Maria Groen, Grams Admxmstrator _ . v
Judy Patrick, Public Affairs Secretary

History and phﬂdia*ophy Recreational Equipment, Inc. {REI), the outdoor clothing and eqmpment marnufacturer, began its -
corporate giving program in 1976. It supports grassroots efforts to protect public lands, rivers, and trails for muscle- powered
outdoor recreation, specifically: climbing, camping & hiking, blcychng, paddllng. and wmter sports. Suppurt rnay be in the’
form of monetar_\{.,grants of donations of REI brand gear.
The company ‘gives to (1} programs that increase access to outdoor activities and encourage involvement in muscle powered
sports, (2) programs that promote safe participation in gutdoer muscle-powered sports, including education-based programs,
(3) programs offéring outdoor muscle-powered recreational opportunities for children ages 5-18 who would not otherwise have
the opportunity, and (4) community organizations working on outdoor recreation public policy initiatives that are of strategic
interest to REI's members, employees, and business.

Officers and directors. Officer: Kathieen Beamer, Vice President.

Financial data. Dam for fiscal year ended December 31, 1995. Assets: $241 013, OUD (M) Revenue $447 688 OOU Toral
grants authorized: $716,170.

Environmental awards. Pragram and mrerests REI's pnmary mterest 15 in prutectlon and enhancement of nnmml resources-
needed for muscle- powered outdoor sports, through; _ - L : .

_ Preservation of wildlands/open space,. :

Advocacy-oriented education of the public on spemﬁc conservatmn issues.

Building the membership base of conservation organizations., '

Direct citizen action {lobbying) on specific public land and water recreation issues.

Working to organize a trails constituency and to advocate for trails at the state and local levels. ST ' L
Helping trails happen that are: mixed ownership, used for commuting, rail-to- trail conversmn prcuects mlxed or dwerse :

use, or used by road or mountain hicycles. ‘
» The REI Rivers Campaign, which seeks to (1) add rivers for study i in the Natlcmal Wlld and Scemc Rwers System or-
improve management of demgnated rivers, (2) protect and enhance natural resources and river recreation subject to
hydropawer dam activity, (3) improve state-level river programs, and {4) promote legislation for river protection ot
recreational access. )

Issues. i Bin Lan Agr Wat Oce Ene Was Tar Pop Dev

Activities. ' Adv Dir Edu Lif _Med Pol Res =

Funding analysis.*

Fiscal year: 1994 1995

Env grants auth: $439,642 3524 948

Number: 38 57

Range: . ‘ $940-$185,000 $500-$85,000

Median: $3,533 $5,400

Pct § auth (env/tatal) 100 73

Recipients (1995 highest): Number: Dollars:
American Rivers, Inc. : 2 100,200

The Utah Wilderness Coalition
International Mountain Bicycling

w

44,400

 Association 2 31,370
The Wilderness Society 2 27,000
National Forest Coalition 1 25,000

Activity reglons (1995 highest): Number: Daollars:
U.S. not specified 10 181,835

U.S. Mountain 12 110,640



U.S. West 9 70,000 -
U.S. Northwest 10 38,713
U.5. Mid-Atlantic 2 25,000

*Does not include company community recreation grants,

Sample grants (1955). -

Adirandack Mountain Club, Lake George, NY. $4,960. Membershxp brochure for orgamzatmn to preserve and enhance the
natural and open space character of Adirondack Park.

American Rivers, Inc. Washington, DC, $85,000. To protect the country's outstandmg free- ﬂowwg rivers through the funding
of national, state, and local river protection work.

Campaign for Open Space, Parks, and Stream. Poriland, OR, $2,500, Memhershlp rocrultrnent support

Greater Yellowstone Coalition, Bozeman MT, $5,000. To assist with a computer networking project.

Mineral Policy Center. Washington, DC. $10,000. To help bring grassroots activists to Washington, D.C. to testify and
participate in lobbying efforts to repeal the 1872 Mining Law.

Northern Forest Alliance. Montpelier, VT. $16 000 Support for lobbymg work, protectlon of Mame § woods, and a
conservation mapping project. .

Rails to Trails Conservancy. Washmgtou, DC. $15 000. To assist thh Lhe "Show Congress campalgn, in the program to
convert abandoned railroad corridors to multi-use traiis.

Sierra Club, Southwest Regional Office. Boulder, CO. 510, 520. For the Savmg the B]ack Canyon of the Gunnison project,’

Tualatin vaerkeepers. Tigard, OR, $4,600. To-assist with 'the Tualatin River Discovery Summer Campaign, as part of the

. organization's effort to achieve direct citizen observation and awareness of the Tualatin River as a natural resource,

Utah Wilderness Coalition, Salt Lake City, UT. $20,000, To assist with the Save Amenca s Red rock Wl]dEmESS project as’

part of the organization's overall effort to protect public lands in Utah. '

Appllcatmn process. Initial contact: Telephone REI grants line (206 395—7100), for guldelmes Full npphcatlon for
Conservation (not Community Recreation) grant to lnc!ude. ' .

1. Application form (from company).

2.Detailed line-itemn budget. ‘ e S T -

3.Copy of IRS tax-exempt status determlnanon letter, T '

4.Description of project goals, objectives, strategies, and methods of evaluation (3 pages max:mum)

5.Program/project brochures (three pieces maximum)..: - ’ : ‘
Faxed proposals are not accepted. All materials to be submitted to REI Grants Admlmstrator ‘Do not contact RET durlng the -
evaluation process.
When to apply: Proposals are accepted 10 times per year: January 10, February 10, March 10 Apnl 10, May g, June 10, Iu[y
10, August 8, September 10, and Octaber 10 for decisions a month later. -
Materigis available: Corporate annual report, "Proposal Guxde-hoes " applxcatlon form grants list:

Emphasr.s. Recipients: Nonprofit orgamzatlons : : oo :

Activities: Activism, advocacy, audiovisual materials, citizen partlcrpatron. collahoratwe efforts mnovatwe programs
lobbying, networkmg, palitical activities, youth programs.

Types of support: Annual campaigns, emergency fundmg, lever-agmg funds membershlp campalgns pont pro_]ects pl'UJBC(S
se¢d money, single-year grants only.

Geography: United States only.

Limitations. Rec:prenrs. Botanical gardens, educatlonal institutions, individuals, museums, publ:c agenc:les rellgxous
organizations, research institutions, zoos.

Activities: Conferences, direct services, education, fundraising, media pI’Q}ECtS research.,

Types ofsuppart Advertlsmg campaigns, capital campaigns/ expenses, continuing support, debt retirement, endowments,
equipment, facilities, fellowships, general purposes, indirect costs, lectureships, loans, maintenance, mortgage reducnon,
multi-year grants, operating costs, professorships, program-related investments, scholarshrps.



e

The Strong Foundation for Environmental Values
116 New Montgomery Street, Suite 532

San Francisco, California 94105-3607

Tel: 415-343-2152

EIN: 941167412 Type: Independent .

EGA member

Contact: Kimery Wiltshire, Executive Secretary

History and philosophy. Established in 1914 under another name, this grantmaker became The Strong Foundation for
Environmental Values in 1982. Its mission is "to reflect a deep concern for our earthly environment and the people and animals
that inhabit it." It makes grants pnmanly in Northern Cﬂl:fomm and the West.

Officers and directors. Officers: Margaret Kelley, President; Tamra Peters, Vu:e President; Pat Bradley, Secretary; James T.
Watters, Treasurer. Directors: Fat Bradiey, Paul Grundland, .Tohn Huffnagle Margaret Kelley, Tamra Peters, Iames T.
Watters

Financial data. Data for fiscal year ended August 31, 1994, Assets: $872,489 QM). Total grants dishursed: $60,500.

Environmental awards. Pragram and interests: The foundation's pnmary interests are:
* Toxic waste.

¢ Land use.

* Water resources.

Recent grants: 1994-05 prants mcluded support for conservation (land acquisition, farmland presérvation, parks, public lands,
open space, greenbelts, wilderness); forests (ancient forests, sustainable forestry); coastal issues; freshwater (watershed and

-river protection); species preservation and restoration; and toxms (environmental health, hazardous waste).

Issues, Cfi Bio Lan Agr Wat Oce Ene Was Tor Pap Dey
. . -

Ady Dir Edu Lit Med Pol Res

Activities.

Funding analysis.

Fiscal year: : 1992 1994

Env grants dish: 362,500 $60,500
Number: 39 45
Range: $500-%5,000 $500-%5,000
Median: $1,300 $1,000
Pet § dish (env/total): 100 100
Recipients (1994 highest): Number: Dollars:
California Oak Foundation 1 5,000
Gwich'in Steering Committes 1 4,000
The Tuolumne River .

Preservation Trust 1 4,000
Klamath Forest Alliance 1 3,100
Golden Gate National

Recreation Area i 2,800

Activity regions (1994); Number: Dollars:
U.S. West 30 44 400
U.S. Northwest g 8,400
Alaska 1 4,000
U.S. Mountain 3 2,600
U.S. not specified 2 1,100 -

Sample grants (1995).

Central Sierra Environmental Resource Center (C'SERC) Twain Harte, CA. $2,000.
Friends of the Earth, Northwest. Seattle, WA, 51,900,

Great Bear Fozmdatiarz. Missoula, MT, 550{].

Laocal Earth Action Forim. Sonoma, CA. $3,000.

Marine Science Instinute. Redwood City, CA. $800.

Oregon Coast Aguarium. Newport, OR. 5500,

Public Forestry Foundation. Eugene, OR, $1,000.

The Tuolumne River Preservation Trust. Oakland, CA. $2,300.



—r Thor

Turner Foundation, Inc. - R i -2
One CNN Center, South Tower, Suite 1090 L : .

Atlanta, Georgia 30303

Tel: 404-681-9900 Fax: 404-681-0172

E-mail: turnerfi@mindspring.com

Wehsite: http://www.turnerfoundation. orglmmer

EIN: 581924590 - Type: Independent

EGA member . SHE

Contact: Peter Bahouth Executlve Drrector

' B
v

History and ph]lusophy Tumer Fouadatmn, Inc. was founded in 1990 It supports activities to preserve the env:ronment
Pl conserve natural resources, protect wildlife, and develop and implement sound population policies. - -

Officers and directors. Qfficers: R: E. Tumer, President: Rutherford Seydel, Secretary: EdwardC'Hams Treasurer Peter
i Bahouth, Executive Director. Trustees: Jane Forida, Ienme Tumer Gar!mgtun Laura Tumer Seydel R Beauregard Tumer
S RhettL Turner, Robert Edward TurnerIV :

Finaneial data "' Data for fiscal year ended Dacember 31 1995 As.rets $135 000 0[}0 (M) (est ) Tatal grants d:sbursed -"
$6,000,000 (est.}: - -

| *As reported by foundation,

: . . : o
Environmental awards Pragram arld mtere.s‘t.s‘ The founrlanon wrll suppnrt actmtles pertammg tos-

* Water and toxics. . : - : : : : . N
To protect nvers hnys Wetlands and oceans from cunmmlnatmn degradatmn and uther abuses

o » Energy eff'crency and renewnbles .‘ SR ‘ Wit R R R
: To protect the atmosphere by promoting energy eff‘ mency and renewab[e energy. B CE T

+ Protection of forests and other habitats,
To defend biodiversity by protecting natural habitats. .
I » Population issues. SRR : ‘ o R
) To develop a global population policy addressmg the relationships between popu]atlon gmwth access to repruduct:v& :
health services, and global Tesources. Lo

t. 'I'he fuundauon will also support
! » Education about the need for preservation activities, : ' i
» Efiorts to msn]l a sense’ of common responsibility for the Tate of hfe on earth m crtlzens of all natlons

Issu&. Clii Bio Lon Agr Wat Ore Ene Was Tox Pop Dev
L.

Activities, Adv Dir Edy Lit Med Pol Res
» L L ] . » .

Funding analysis.

Fiscal year: T ST 1995 -
; Eny grants disb: - Ceertes o A s B2 BOS, 200
§ Number: 161
B Range: $2,500-5112, OOO
Median:. . - SRR el $15 oo .
. Pt § dish (env/tatal) . g .
J Recrp:enrs (1995 h:glzest) S Number: - - Dol!ars: ok
i Worldwatch Institute 1 112,000
Upper Chatahoochee Rwerkeeper 1 85,000
: Global Green USA 1 c e 75,000
! Pacific Environment and : ' '
& Resources Center -1 60,000
Third Millennium Foundation ) 1 60,000
{ Activity regions (1995 highest): Number: Doilars:
i U.S. not specified 37 778,500
0.8, Southeast 35 603,000 .

.S, Mountain 32 425,700



International* 13 372,000
U.S. South Centyal 12 207,000

*Multiple regions or not spec':fied.

Sample grants (1995).

American Association for the Advancement of Science. Washington, DC. $20, 000 Tn support a pro_;ect that 1denm" les and
implements the scientific research necessary to understand and address sustamablhty as 1t relates to populatlon the

. environment, and consumption.

Coalitian for Clean Air. Venice, CA. $10,000. To support activities aimed st mmgatmg air pullutlen by broadening the
organizing base _amang groups tradltmnal[y underrepresented :ncludlng children and community associations through
outreach, organizing networks, conducting meetings, and canvassing.

Heartweod. Paoli, IN. $10,000. To support a project aimed at reducing wood consumption and the accompanying
enyironmental degradatmn by educating people to reduce use, promoting alternative fibers, promoting plans to end dioxins
in paper processing, and prnmotmg recyclmg, while advocatmg for wood export restrictions and sustainable management of
private forestiands.

Native American Fish and Wildlife Seciety. Broomfield, CO. $28,000.. To protect and preserve Native American’ envnronmental
-resources by fac1htatmg contact between tribes, monitoring enforcement and compliance aCthltlES of enwrnnmental
regu]atory agencies, and advocating for better envxronmental policies.

Pacific Envirgnment and Resources Center. Sausalito, CA. $60,000. To support the Siberian Forest Protection PmJect
designed to protect the Siberian tiger and its habitats by targetirig the region's rural citizens with conservation strategies,

: foeuilng national attentmn in support of conservation projects, and initiating a campaign to address planned mdustrra!
development.

Prairie Istand Coalition Against Nuclear Storage. Lake Elmo, MN. $3,000. To support the Stop the Dump Campa:gn designed
to organize public pressure to stop nuclear waste storage while promotmg renewab]e energy technnlogxes and advocatmg
elimination of nuclear generated power. -

' Safely Treating Our Pollution. Atlanta, GA. 520 000. To Suppnrt efforts to increase prntectlnn of Genrgla s water resources

through public education and nutreach developing solutions, and designing and testmg pollution remediation 'techniques.
Southface Energy Institute. Atlanta, GA. $5 000. To support the Earthwide Home project designed to develop and construct a
home to serve as an env1r0nmentally sustainable, energy efficient model for other nonprofit housing pro\'lders
Worldwatch Institute. Washington, DC. $112,000. To support research, publication, and dissemination of environmental-
analysis in books and working papers that. address current environmental i issues and a state-of-the world reporton- ¢ °
environmental indicators, .

Application process. Initial contact: Full proposal (3 pages) to include; . . .0
Narrative. ‘
1.Problem to be solved and issues it addresses,
2. Orgamzatlon s history and accornpllshments
3.Organization's current programs and activities, ’ : ’ )
4.1If other than general operating support, description of project, why project was chosen and lf 1t 15 new or ongmng
3.Project goals, objectives, actwltlesfstrategles and timeline. _
6.Demographics and gengraphlc area affected by the pro_[eet SR
Attachments. R A A
1.Copy of IRS tax—exempt status determmatlnn letter
2.Project budget. ' ' :
3,List of other funding sources for project, amounts, and if reeewed enmmltted or prnjected!pendmg
" 4,Current annual operatlng budget.
5.List of organization's top f1 five major funders for past two years.
G.Recent newsletter, articles, newspaper clippings, evaluations, or reviews (5 pages maxunum)
7.List of board of directors and affiliations.
8.Grant Application Coversheet and Grant Application Checklist (from foundation).
Send by regular mail only.
When to apply: Deadlines are April 1 and Qctober 1. The board of trustees meet in July and December.
Materials available: Brochure, "Grant Application Coversheet,” "Grant Application Checklist."

Emphases. Recipients: Nonprofit organizations. - :

Activities: Activism, advocacy, capacity bulldmg, cmzen pammpetlon collaborative efforts, policy analys:sfdevelopment
Types of support: Cnntmmng support, general purposes, leveraging funds.

Geography: Water and Toxics: U. 3. states of Florida, Georgia, Montana, New Mexico, South Carolina; Energy: domestic am:l
international; Forests and Other Habitats: Florida, Genrg:a Mnntana New Mexico, South Carolina, natmnnl programs, and
Russia; Populatu:m, domestic and international,

Limitations. Activities: Audiovisual materials, Iand acqutSltlnn publications.
Types of support: Endowments, facnlmes seed money.,
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Camh;g ofF ederal Firnding Sources for Watershed Protecion

. L Fundmg SourceDescnptmns
E | : o . : o RS Contents

1 . Funding Source Descriptions
| | (listed according to topic)

o COASTAL WATERS SR
- U.S. Department of Commerce S A ' o
3 i Coastal Services Center CooueraUVe Ageement (USDOC/NOAA)
.Coastal Zone Management Administration/Implementation Awards (U SDOC/N OAA)

o ' Financial Assistance for Ocean Resources Conservatlon and Assessment Program
. ., (USDOC/NOAA) o e

U.S. Enwronmem‘al Protection Agency
ol . Chesapeake Bay Program (EPA)
3 I . National Estuary Program (EPA) |

] O CONSERVATION -
. Federal Emergency Management Agenc.:v
Flood Mitigation Assistance Program (FEMA)
1 Hazard Mitipation Grant Pro gram (FEMA)
AN U.S. Depariment of Agriculture " '
Conservation Reserve Progam U SDA/F SA)
I ' ' Emergency Conservation Program (USDA/FSA)

‘Resource Conservation and Development Program (U SDA/NRCS)
" Wildlife Habitat Incentives Pro _gra.m (USDA/NRCS) =

U.S. Department of the Interior
Cooperative Endangered Species Conservatlon Fund-Grants to States (USDOLFWS)
Partners for Wildlife Habitat Restoration Program (USDOI/FWS)
Wildlife Conservation and Appreciation Program (USDOI/FWS)

0 ECONOMIC DEVELOPMENT
| U.S. Department of Agriculture R
| Water and Waste Disposal Systems for: Rural Communities (8 SDA/RUS)
U.S. Department of the Housing and Urban Development
i ' Community Development Block Grant Program (HUD/CPD)
: U.S. Environmental Protection Agency
Brownfields Economic Redevelopment Initiative (EPA) -

{ Sustainable Development Challenge Grants (EPA) '
- U.S.-Mexico Border XX1 Grants Program (EPA) -

5 O EDUCATION -
‘ U.S. Department of Agriculture

Cof 3 : o 11/13/97 10:49:33
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Sustainable Agriculture Research and Education (USDA/CSREES)
- US. Environmental Protection Agency
Environmental Education Grants Program (EPA)

0 ENVIRONMENTAL JUSTICE
U.S. Environmental Protection Agency

Environmental Justice Community/University Partnerships Grants Program (EPA)

Environmental Justice Grants to Small Community Groups (EPA)
Environmental Justice Through Pollution Prevention Grants Program (EPA)

0O FISHERIES

U.S. Department of C’ommerce '
Fisheries Development and Utilization Research and Development Grants and
Cooperative Agreements Program (USDOC/Ni OAA)

U.S. Department of the Interior ' : S
Administrative Grants for Federal Ald in Snort Fish- Restoratlon Program
(USDOIFWS) ‘ o
Sport Flsh Restoration Program (U SDOI/FWS)

0O FORESTRY
U.S. Department of . Agrtculture
Cooperative Forestry Assistance (U SDA/F S)
Forestry Incentives Program (U SDA/NRCS)_

O INIMAN TRIBES .
U.S. Department of the Housmg and Urban Developmem R
Indian Community Development Block Grant Program (I—IUD/PI[-I)
U.S. Department of the Interior .
Agriculture on Indian Lands (USDOI/BIA) :
Fish, Wildlife, and Parks Programs on Indian Lands (U SDOI/BIA)
Forestry on Indian Lands (USDOI/BIA) .. . .. .
Water Resources on Indian Lands (U SDOI/BIA)
UsS. Enwronmental Protection Agency
Clean Water Act Indian Set-Aside Grant Program (EPA) :
Indian Environmental General Assistance Program (EPA)

0O MINING
US Department of the Interior
- Abandoned Mme Land Reclamation Pro,qram (U SDOI/OSM)

O POLLUTION PREVENTION AND CONTROL o
U.S. Depariment of Agriculture
Environmental Quality Incentives Prmam (U SDA/NRCS) SR
Watershed Protection and Flood Prevention Program (u SDA/NRCS)_'
U.S. Department of the Interior - :
Clean Vessel Act Grant Program (U SDOI/FWS)
U.S. Department of Transportation

Surface Transportation Program (USDOT/FHWA)

11/13/97 10:49:59
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U.S. Environmental Protection Agency
: Capitalization Grants for Clean Water State Revolving Fund (EPA)
5 Capitalization Grants for Drinking Water State Revolving Fund (EPA)
‘ Great Lakes Program (EPA)
| Hardship Grants Program for Rural Communities (EPA)
T - Nonpoint Source Implementation Grants (319 Program) (EPA)
- Pollution Prevention Grants Program (EPA)

Superfund Technical Assistance Grants for Citizen Groups at Priority Sites (EPA)
Water Quahty Cooperative Agreements (EPA) :

o 0 WETLANDS

. U.S. Department of . Agrzculture
Wetland Reserve Program (USDA/NRCS)

U.S. Department of the Interior : '
Coastal Wetlands Planning. Protection, and Restoration Act (USDOI/FWS)
North American Wetlands Conservation Act Grant Program (U SDOI/FWS)

U.S. Environmental Protection Agency -

Wetlands Protection Develogment Grants (EPA)

)

Conterts Fdrewqrd Preface ' Introduction

' . R List of Funding Sou'rc'e_ Descriptions

i"' . Funding Source Categories
' Coastal Waters Foresty

o Conservation Indian Tribes
Economic Development  Mining
o § | Eciucation Polfution Prevention and Control

Environmental Justice Wetilands

f : Fisheries

Indices Appendices

OW-GENERAL@epamail. epa. gov
Revised October 8, 1997
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n ‘ ' | U.S. ENVIRONMENTAL PROTECTION AGENCY
| EPA/NSF/NASA Joint Program on Water and Watersheds

j The U.S. Environmental Protection Agency, the National Science Foundation and the National
Aeronautics and Space Administration seek research proposals to address fundamental concepts
“of ecosystem restoration and rehabilitation in the context of the watershed system.

The goals of this community-based grant program are to enhance the:community’s understanding
of environmental i$5ues, build the capacity for communities to address these problems, develop
tools, infofmlqtion and data to assist communities in addressing environmental problems, and .
ensure access to the most credible scientific information available. Proposals should havea -
specific geographic focus but the outcomes and outputs must be transferable.

The prograrh: will not support site-specific projects for the sole purpose of restoration. New
( restoration efforts may be implemented only if the primary purpose is research and development,
. such as developing or validating models.

: Not-for-profit scientific research and educational institutions located in the U.S., and state or

" local governments are eligible to apply under this solicitation. Researchers in federal agencies
may submit applications, but federal employees may not request salary reimbursement. Federal
employees may cooperate or collaborate with other eligible applicants.

- Application Forms: U.S. EPA »

5 | National Center for Environmental Research
= S And Quality Assurance (8703)

o ' ' | 401 M Street, SW

| l Washington DC 20460

o ' 1-800-490-9194

$ Cdutact:‘ Barbara Levinson
‘ (202) 260-5983

! | Size olf Grants: $100,000 to $300,000 per year fof 3 years
p
] P’roposals.D'u'e: | October 15

Website: www.epa.gov/ncerqa

,,,,,,
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- wrEPA S-T;ﬁ;#;;. rcttentmny. OFFICE OF WASTEWATER
MANAGEMENT

Financial Assistance
FﬂVAN CIAL SUPPORT AND FLEXIBILI TY

As a leader in wastewater control OWM is 1nvolved in many act1v1t[es that

- promote improved wastewater treatment. The Office provides direction and

assistance to national, State, and local programs for the abatement and
preventlon of municipal water pollution. The followmg pages provide an
overview of some of these assistance efforts

Clean Water State Revo]vmﬁ Fund ( SRF} 5
Construction Grants Programs - - B T PSP
Public Private Partnerships (P3) '. - '

Section 106 Water Pollution Control Program Grams ;
Section 104(b¥3) Water Quality Cooperative Aareemems FEE
Indian Set-Aside Grants .

Hardship Grants Program for Rural Commumhes

@

The Clean Water State Revolving Fund (SRF) Program

With the passage of the Amendments to the Clean Water Act (CWA) in’
1987, the U.S. Congress ushered in a new era in clean water funding. The
new CWA called for the replacement of the long-running federal

07/06/98 11:42:37
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Construction Grants program with an innovative State Revolving Fund (SRF
program). Under the SRF program, each state (and Puerto Rico) would

create revolving loan funds to provide independent and permanent sources of
low-cost financing for a range of water quality infrastructure projects. Funds
to establish or capitalize the SR programs would be prowded by the federal
(83%) and state (17%) governments.

Currently, all fifty states and Puerto Rico are operating successful SRF -
programs. Capitalization began in 1988; today total assets of the SRF

‘program stand at more than $20 billion. As payments are made on loans,

funds'are recycled to fund additional water protection proj jects. If capitalized
as planned, the SRF will be available to play a key role in fundmg water -
quality infrastructure far into the future R

The SRF is a far more ﬂex1b1e program than 1ts predecessor, the

Genstruction Grants program. Under the SRF, States have a wide variety of
options: States may choose from a variety of assistance options, including
loan, refinancing, purchasing, or guaranteeing local debt, and purchasing
bond msurance. States also set loans terms, including interest rates (from
ZETO percent to market rate), repayment periods (up to twenty years), and
many other loan features. SRFs are also available to fund a wide variety of
water quality projects including all types of nonpoint source and estuary
management projects, as well as more traditional municipal wastewater
treatment projects. States may also customize loan terms to meet the needs

‘of small and disadvantaged communities.

For more information, call EPA's National Center for Environmental

- Publications and Information at (800) 490-9198 and request a copy of "the

Clean Water State Revolving Fund: Financing America's Environmental
Infrastructure - A Report of Progress" (EPA publication number
832-95-R-001), or view fact sheets about the SRF program:

'The Clean Water State Rewh 1130 Fund and the Clean Water fachon

Pian

. Clean Water State Revolving Fund - General Information

Protecting Werlands with t.he Clean Water Staie Revolving Fund [PDF]

Protecting Wetlands with the Clsan Water State Revolvine Fund [ HTML]

CW-SRF Funded Wetlands Projects

Clean \?\fater {SEF)} Allotments to the States

Funding Frameworle Worlishops

How to Fund Noiipoint Sotirce & Estuary Enhancement Projects

07/06/98 11:42:53
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Cleaning Uo Polluied runoff mth the Clean Water Staie Revoh’me F und

[PDF]

Construction Grants Program

During the 1970s and 1980s, the Construction Grants Programwas a major
source of federal funds, providing more than $60 billion for the construction
of public. wastewater treatment projects. These projects, which constituted a
significant contribution to the nation's water infrastructure, included sewage
treatment plants, pumpmg stations, and collection and intercept sewers;
rehabilitation of sewer systems; and the control of combined sewer
overflows. EPA's effective management of construction grants led to the
improvement of water quality in thousands of municipalities nationwide.

With the 1987 amendments to the Clean Water Act, Congress set 1990 as the
last year that grants funds would be appropriated. By phasing out the
construction grants program, EPA shifted the method of municipal ﬁnancral
assrstance from grants to loans prov1ded by State revolving funds. .

Publi'c-Private Pa'rtnerships (P3)

EPA's PubhcaPrzvare Parmershaps ﬂ’j‘)rmt]atwe seeks 0ppormmnes for
mumclpalmes to work with the private sector in financing public wastewater
treatment operations. Local officials are in the best position to develop
capital financing options that meet their partrcular needs. EPA is commrtted
to supporting these communities and allowing them flexibility in financing
the wastewater treatment infrastructure needed to achieve the hi ghest
possible level of environmental protection. _

In 1992, EPA identified three wastewater systems as pilot pro;ects for our P3
initiative: the City of Indranapohs the City of S11verton, Oregon, and the
Miami Conservancy District near Dayton, Ohio. OWM is working with local
officials and private oompames to assess and develop effective models for
greater prlvate-sector investment and management of wastewater facilities.
These exciting projects will provide valuable information that EPA will
share w1th local partners throughout the country

Hardshlp Grants program for Rural
Communities

The Hardship Grants Program helps small, dlsadvantaged rural commumtles

address their wastewater treatment needs. Funding is provided for either

planning, design, and construction of wastewater treatment facilities or

technical assistance related to operation and maintenance. To qualify
communities must be rural, have 3000 or fewer residents, lack centralized
wastewater facilities, have a per capita income that is 80% or less than the

07/06/98 11:43:01
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national per capita income and an unemployment rate that is 1% or more
above the national unemployment rate. EPA will make grants to states who
will, in turn, provide either funding or echnical assistance to hardship
communities. '

Section 106 Water Pollution Control Program

| Grants

Section 106 of the Clean Water Act authorizes EPA to provide Federal
assistance to States (mcludmg territories, the District of Columbla, Indian
Tribes) and interstate agencies to estabhsh and 1rnp1ement ongomg water
pollutlon control programs

_Preven‘aon and control measures supported by State Water Qnalit};' o

Management programs include permitting, pollution control activities,
surveillance, momtonng, and enforcement; advice and assistance to loca]
agencres and the prowswn of trammg and pubhc mformatmn. '

Increasmgly, EPA and States are workmg together to develop basin-wide
approachesto water quality management. The Section 106 program is
helping to foster a watershed protection approach at the State level by

looking at States' water quality problems holistically, and targeting the use of

limited ﬁnances available for effectrve program management. In the near

* term, the program is seeking ways to streamhne the grants process to ease

the admmlstrative burden on States

Sectlon 104(b)(3) Water Quallty Cooperatlve
Agreements

Under authonty of Section 104(b)(3) of the Clean Water Act, EPA makes
grants to State water pollu’non control agencies, interstate agencies, and
other nonprofit institutions, organizations, and individuals to promote the
coordination of enwronmentally beneficial activities. These activities

. 1nclude storm water control, sludge management and pretreatment

Among the efforts that are eligible for funding under the Section 104(b)(3)
program are research, investigations experiments, training, environmental
technology demonstrations, surveys, and studies related to the causes,

.effects extent, and prevention of pollutlon

EPA's Regional Offices select grant proposals that are most likely to advance
the States' and EPA's ability to deal with water pollutron problems.
Headquarters also manages grants that address concerns of a national scope.
Unlike the Section 106 program, Section 104(b)(3) grants may not be used to
fund ongomg programs or admjmstrauve act1v1ty

07/06/98 11:43:09
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The FY 1999 proposal form will be loaded onto ﬂllS site when it becomes
available later this year _

Tlie list of approved lO—Hb )3 3 ) Urantees will be loaded onio ﬂ‘tlS site in the
near future.

Additional Informaﬁon on Water Quality Cooperative Aoreements

Indian Grants Management

Section 5 18(0) of the Clean Water Act authonzed EPA to create a grants
program to help pay for the planning, design and construction of wastewater

tréatmént systems to serve IndJan Tnbes and A]aska Nattve Vlllages

Tribes and Native Alaskan Vlllages face 51gn1ﬁcant human health, water
quality and environmental problems because of the lack of adequate - -
wastewater treatment. These problems--and the corresponding lack of
gxisting environmental structure--exist because of many factors, including -
local economic conditions, disperse populations, political and cultural
barriers, and the lack of 51gn1ﬁcant environmental mvestment by federal and
state agenc1es '

~ The Indlan Set—ASIde prograrn seeks to help allewate these problems and to

focus attention on the needs of Native populations. Millions of dollars in -
grants funds have been made available for wastewater projects on Indian
lands and in Alaska Native Villages. EPA will continue to work with Tribes,
Alaska Native V1llages and other federal agenmes to achleve adequate 3
wastewater systems. . B : L

The Indian Set-Aside (ISA) Program is administered by EPA tbrough a

“cooperative effort with the Indian Health Service (IHS). Applicants can

obtain a copy of the guidance document entitled "Guidelines and
Requirements for Applying for Grants from the Indian Set-Aside:
Program"dated, April 1988, to determine how to apply for these grants. An

' Addendum to the guidance document was issued in March 1995, The

guidance document can be obtamed by contacting EPA's Regwnal Indxan
Set-Aside Coorchnator for the area in which you are located B

| Regional G’Eﬁce }'ndian Set-Aside Coordinators

Region 1 ISR Region 6
' Debbie Kerr . Velma Smith - :
Environmental Protection Agency Environmental Protection Agency -
Water Management Division Water Management Division

JFK Federal Building Fountain Place 12th Floor Suite 1200

07/06/98 11:43:18
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" Mario Machado

One Congress Street
Boston, MA 02203-0001
(617) 565-4886
(CT.ME,MANH.RLVT)

Recn'on 2
Muhammad Hatim L
Environmental Protection Agency
Water Management Dmsmn

290 Broadway

New York, New York 10007-1866
(212)637-3855 .. . -
(NINYPRVD)

Regond

Environmental Protection Agenoy

* Water Management Division

345 Courtland Street NE. o

_Aﬂanta GA 30365

(404) 347-3633 ext. 6533
(AL,FL.GAKY ,MS,NC, SC TN)

S | Reglon
Charles Pyca

Environmental Protectlon Agency- :

77 West Jackson Boulevard _
Chicago, IL 60604- 3507 S
(312)886-0259
(IL.IN_MILMN,OH, WI) |

Region 10: - .
Judy Fey
Environmental Protection Agency
Water Management Division
1200 Sixth Avenue
Seattle, WA 98101
(206) 553-1302 -+

| .Terry Grlﬂ'ith

1445 Ross Avenue.
Da]las TX 75202-2733
(214) 665-7153
(AR.LANMOK,TX) -

'Region 7
Gerald Gutekunst _
Environmental Protection

~ Water Management Division

726 Mlnnesota Avenue

‘Kansas City, KS 66101

(913) 551-7484 .

(IA,Ks,Mo,NB)-

Reglon 8 -

Environmental Protection Agency
Water Management Division -

999 18th Street, Suite 500
- Denver CO 80203-2466
- (303) 312- 6155

(COMTNDSDUTWY)

Reglon 9

B Loretta Vanegas S
Environmental Protection Agency-
‘Water Management Dmsmn kN

75 Hawthorne Street

.San Franmsoo CA

(415) 744-2125
(AZ,CAHLNV.TT)

07/06/98 11:43:26
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(AK, ID, OR, WA)

Financial Assistance - Publications

. Selected Financial Assistance Publications

Catalog of Publications for Financial Assistance

Ordering Information

Financial Assistance - Guidance

Interim Guidance Issued for the Drinking Water State Bevolving Fund

The Clean Water State Revolving Fund Funding Framework Policy and
Guidance Document :

Financial Assistance - Coniacts

State Revolving Fund State Contécts

Regional Office Indian Set Aside Coordinators

Hardship Grant Program for Rural Communities Program Contacts

Financial Assistance - Frequently Asked Questions

whai's new | search | epa home ! ow homea | publications | owm home | comments

This page last updated on May 26, 1998
hitp://wwv.epa.goviowm/finan htm '
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‘Weeden Foundation -
747 Third Avenue, 34th Floor

New York, New York 10017

Tel: 212-888-1672 Fax: 212 838- 1354

E-mail: weeden@ige.org

Website; http:/fwww, weedenfdn org

EIN: 946100313 Type: Independent

EGA member

Contact: - James N, Sheldon, Executive Director

Hlstory and phllesuphy The Weeden Foundanon was establlshed in 1963 'I'he founder Frank Weeden (d 1984) was
concerned abput mankind's overuse and mindless destruction of the natural resource base and the populationt growth which -
helps fuel such abuse. He was partlcularly concerned about the consequences of increasing pressures on the biological dwers;ty
of the Earth through destruction of environmentally significant habitat.. Almost all foundation grants are awarded for either -
environmentai or population purposes. In 1996 the foundation announced the creation of the Coalition for United States :
Population Stabilization (C.U.S .P.S .), & joint effort w1th various other foundatwns and orgamzaﬂons to address u. S S
overpopulatwn : SRR

Officers and dlrectors Oﬁ‘icers Alan N Weeden Pre51dent W:lham Weeden M D Vlce Premdent Iohn Weeden
Secretary/Treasurer, Directors: Elizabeth Weeden Barek David Davies, AlanN Weeden Donald E Weeden Iohn D
Weeden, Leslie Weeden. Norman Weeden. Wlllaam F. Weeden M.D. S _ : _

Fmanc:al data Data for fiscal year ended .Tune 30 1996 Assets 324, 529 432 (M) Tatal granrs d:.\'bursed $1 466 100
Enwronmental awnrds Progmmandmtzrests Interests include:
. Pnpu]ntmn and enwronnient

. Bmdwerszty

= Ecosystem protection.

- = Nuatural resource conservation,

. Ramforest and habltat protectmn
. W1lderness '

Issues, Cii  Bio Lan ﬁdgr Wat Oce Ene Was. Tax. Fop. Dev.

[ 88 ] [ I ]

Activities. Adv- Dir Edu. Lit -~ Med  Pol Res:. -

Funding analysis.*

Fiscalyear: .. oo 001894 Do nen e 1008
Env grants disb: . 0w §964,225 0 0 o $734 500 -
Number: : 64
Range: $3,000-£100,000 $5 000-$50,000
Median; - $10,000 $10 000
Pet § disk (env/tata!) 62 44
Reczp:enrs (1995 highest): Number: Dollars:
The Nature Conservancy
California Regional Office 1 . 50,000
Worldwatch Institute 1 30,000
Ecologically Sustainable
Development (ESD) 1 30,000
Population-Environment Balance, Inc. 1 30,000
American Bird Conservancy 1 25,000
Activity regions (1995 highest): Number: Daollars:
U.S. not specitied 14 175,000
V.8, West 5 110,000 -
Andean Region and Souothern Cone 8 83,000
International 2. 65,000
International multiple regions 3 60,000



B

*Does not include trustee-initiated grants. '

Sample grants (1995).

American Bird Conservancy, Washington, DC. $25,000. For conservation of wild birds and thetr habxtats throughout the
Americas.

Cheetah Conservation Fund. Elandsvreugde, Namibia. $10,000. To preserve and proiect the cheetah in Namibia and other
African habitats.

Environmental Information Center. Washington, DC. $15,000. For the Endangered Species Protection Public Educat:on
Campaign.

Fundacion Jatun Sacha. Quito, Ecuador. $10,000. For the Bilsa Biological Station Reserve and the conservation of the
remaining unprotected Mache-Chindul forest in western Ecuador,

Idaho Sporting Congress. Boise, ID. $5 000. To respond to the destructive effects of the salvage loggmg rider in the 1995
Rescission Bill. . .

LightHawk, Santa Fe, NM. $10,000. For the Temperate Porest Conservatlon program in Chile, - -

National Forest Pratectron Campargn Washlngton DC. $20,000. To defend national forest protect:on Iaws and pollr:les by
enhancing and coordinating the existing efforts of conservation organizations. -

The Nature Conservancy, California Regional Gffice. San Francisco, CA. $30, 000. To assxst W1th the acquls:tlon of tho :
Valensin Ranch, located a few miles north of the Cosumnes River Preserve,

Northwest Envzromnenr Watch. Seattle, WA. $10,000. Research and dissemination of a pubhontlon on the issue of populatxon. .

River Network. Portland, OR. $10, OOO For the Watershed 'JODD plan which seeks to irutmte citizen watershed councils in each
of the nation's 2,000 major watersheds by the year 2020.

Russian Conservarzon News, Dingman's Ferry, PA, $10,000. For pubhr:atron of a quarterly, Englrsh-language _]ULIl‘IlEll mtended
to inform individuals and orgamzatlons in the West about conservation issues in Russia, . -

Save America’s Forests. Washington, DC. $10,000. To influence the fecleral forest policy debate and to coalesce a movement

of forest activists, businesses, and citizens, :
Wood Reduction Ctearmg!rouse San Francisco, CA. $10 000, To promote a reduction in U.S. wood use as a demand—51de
strategy to protect remalnmg forests. :

Worldwatch Institute. Washington, DC. $50,000. To raise awareness of pressmg globai environmental and populatlon issues.

Apphcatlon process: Initinl contact; Written request describing grant purpose, Shorter descriptions are preferred Include.
1. Annual report with financial statements (preferably audited). . .
2.List of board of directors and their affiliations.
3.IRS tax-exempt status determination letter or an equivalency form for non-1.S. based organizations:.
4,Project and organizational budget.
5.0ther sources of support (past, present, and anticipated).
6,Qualifications of key personnel,

Foundation will contact applicant if it is interested or needs more detailed information.

When to apply: Deadlines are generally in February, May, August, and November, The board of drrectors meet four tlrnes a

year, in early March, June, September, and December, For consideration at a particular board meeting, proposal must be

received six weeks in advance. Call or e-mail for specific deadlines.

Muoterinls available: Annual report (includes "Guidelines for Grant Applications. ")

Emphases. Recipients: Nonprofit organizations.

Activities: Advocacy, demonstration programs, innovative programs, land acquisition, litigation, media projects
Types of support: General purpases, projects, seed money.

Geography: Central Siberia, Latin America, Western North America.

Limitations. Recipients: Individuals.

Activities: Audiovisual materials, conferences, Exhrbrts expeditions/tours, research, seminars, symposia/colloquia,
Types of support: Emergency funding, endowments equipment, fellowships, internships, ]ectureshrps professorships,
scholarships.
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_ WILDLIFE FOREVER
Research, Habitat and Education Grants

Wildlife Forever is a private, non-profit grant-making organization funded by the North
American OQutdoor Group, a multi-media association consisting of two of the largest groups of
sportsmen and women: the North American Fishing Clubs and the North American Hunting
Clubs, with a combined membership of about one million. The mission is to preserve America's
wildlife heritage through preservation, conservation, and management of habitat, plant life, and
wildlife. Funding i§ available to conservation groups, state game and fish departments and
federal agen'cilqs. . ‘

Wildlife Forever favors supporting projects in the following areas:

Enharicing Wildlife and fish populations through acquisition, research and management
Conserving and enhancing wildlife and aquatic habitat '
Promoting wildlife and fish habitat and quality

Watchable Wildlife related projects

No salaries or overhead will be funded. At least a 50 percent match to the grant funds is

expected.

Application Forms: Andrea Stoffregen | 7

: ' Wildlife Forever : :
12301 Whitewater Drive, Suite 210
Minnetonka, MN 55343
(612) 936-0605

Size of Grants: ~ Average $5,000 to $10,000

Propusa]S-Due: January 1, July 1
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