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Executive Summary

Riparian zones are important for their value in providing a variety of benefits often called
ecosystem services, defined as “the conditions and processes through which natural
ecosystems, and the species that make them up, sustain and fulfill human life” (Baron and
others, 2003). Specifically, riparian zones, including those bordering the Gunnison River,
provide the following services:

water storage and release;

aquifer recharge;

maintaining a higher groundwater table;
streambank stability;

maintaining water quality;

providing fish and wildlife habitat;

and reduction of the power of floods.

VVVVVVY

Riparian areas also provide wildlife habitat, support the ecology of the Tomichi Creek fishery,
maintain microclimatic conditions, provide marketable goods, and serve as migration corridors
for a variety of organisms. Additionally, riparian zones provide many human services such as
aesthetic values and places for recreation, housing and agriculture. With these functions and
values in mind, we assessed the quality and function of the riparian and stream habitat of the
Lower Tomichi Creek between the northeast toe of Tenderfoot Mountain to the confluence
with the Gunnison River (Figure 3)

During this assessment, we focused on riparian areas directly associated with Lower Tomichi
Creek channel and divided this reach of the Tomichi Creek into 10 “Assessment Segments”
based on irrigation diversion structures, similar landscape and condition and in some cases
property boundaries (Map 1). We mapped the riparian community from present and historical
aerial photographs to determine changes; produced a soil map to indicate areas of plant
community types, potential water storage/recharge zones and to determine recent historical
condition; determined the extent of the active floodplain for potentially reducing the impacts of
floods; and identified many of the diversion structures for reducing riparian impacts from
maintenance. We assessed the riparian community for changes from historical condition,
impacts that affect the ability of the riparian community to provide its functions and then
prioritized some regions for protection, conservation or restoration.

We found that lower Tomichi Creek in these assessed sections is primarily dependent upon
riparian vegetation to control the morphology of the stream, prevent streambank erosion and
associated land loss yet these areas have moderate to very high sensitivity to disturbance. The
wide floodplain and soil types indicate that these areas have potential for water storage during
high flow yet slowly release water back to the stream over the course of the summer. This is
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especially of value during the drier seasons where groundwater releases from riparian areas
and other shallow aquifers augments where otherwise flows would decline and water
temperatures would rise as snowmelt contributions to water quantity diminish.

Overall, we found that about 65% of the linear riparian areas are still healthy and are capable of
functioning and providing most, if not all, of their benefits. However, we did document a loss of
nearly all riparian vegetation in most segments upstream of Gold Basin road which is
contributing to substantial decline in instream aquatic habitat, steam health, and possibly
decreased water quality. The accounts for about 8,510 linear feet of bank (about 27%) were
rated as NonFunctional. The primary impacts to riparian zones in this these areas were from
riparian vegetation removal, grazing of streambanks with too high of an intensity and duration
resulting in an absence of all or portions of the plant community, streambank erosion, land loss,
increased sedimentation downstream and degraded instream aquatic habitat. Additionally, in
some instances, the maintenance of diversion structures contributed to declines in riparian
vegetation.

Riparian functions and human activities are often not congruent, however efforts can be
directed to protect or restore strategic nodes to maximize riparian functions and values. Based
on this, we propose the following:

» The Conservation properties immediately downstream of Gold Basin Road are an
example of a high functioning condition and can be used as a comparison for what a
functioning Tomichi Creek riparian and aquatic system can be. Since this area also is an
example of mostly passive restoration, then the restoration of other areas of lower
Tomichi Creek can mimic what has occurred here. These restored riparian areas are the
best in the study reach and function to dissipate flood energy, maintain water quality
and provide some degree of water storage for areas in the vicinity and downstream.
Maintaining these riparian zones prevents streambank erosion and maintains healthy
stream geomorphology while providing lateral connections between the associated
groundwater that supports a higher groundwater table in the adjacent meadows. These
sites also act in maintaining the stream continuum and supporting a healthy riverine
ecology.

» Almost all of the lower Tomichi Creek from Tenderfoot Mountain to Gold Basin Road is
in need of riparian revegetation and stream restoration. Most of this stretch has lost
the riparian vegetation necessary to provide a functioning riparian zone and maintain
the geomorphology of Tomichi Creek. Thus, Tomichi Creek is eroding and its
geomorphology is changing to a wider and shallower channel.
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» Developing a science based plan of restoration and land use management between the
Colorado Parks and Wildlife upstream, Western State Colorado University, the City of
Gunnison, the County of Gunnison, and the Gunnison-Crested Butte Regional Airport
would provide a long term strategy to this issues of riparian and stream health.

» Also working with landowners to manage riparian grazing by domestic livestock so that
riparian function is maintained. Recent studies have shown how important these are to
healthy stream functions as well.

The highest priorities for restoration are:

» The areas upstream from Gold Basin Road along lower Tomichi Creek are in need of
restoration. This should include restoration of woody vegetation including willows,
thinleaf alders and norrowleaf cottonwoods, in addition to, wetland obligate rushes,
sedges and grasses.

» Through a comprehensive land use management plan between the Gunnison County
Regional Airport, the County of Gunnison and Western State Colorado University a
corridor can extend from Gold Basin Road upstream and connects with Tomichi Creek
State Wildlife Area. This would provide a complete area to protect water quality,
enhance the fishery, provide wildlife habitat and provide a recreational opportunities
for visitors and community members.

» Diversion structures and their associated headgates areas are found consistently
throughout the study area and have impaired riparian zones and often caused
downstream impacts due to diverting and concentrating stream energy. We
recommend engineering and constructing diversion structures that minimize impact to
the riparian zone and reduce maintenance costs while also ensuring water supply to the
diversion users. The Pioneer Ditch is an example of recently redesigned and
reconstructed diversion structure that is functioning well and allowing a stable
streambank and channel.

Riparian areas are very complex systems that require working across many scales and land
ownerships to maintain their functions; of whose importance has only begun to be partially
understood within the last few decades. Ultimately, protecting riparian zones along the lower
Tomichi Creek provides inexpensive water storage, maintains water quality, supports the
fisheries and increases the recreation and quality of life values.
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Introduction to Riparian Ecology and Functions

Riparian zones are defined in various ways and these definitions are often context specific. In
xeric (=drier) regions such as in the Gunnison River watershed, we define the riparian zone as
an ecotone (=transitional zone or interface) between the aquatic area and the terrestrial area
with a plant community dominated by shrubs such as willow and alder. Riparian vegetation
can be classified into three types: Hydroriparian, Mesoriparian and Xeroriparian (Johnson and
others, 1984). Hydroriparian systems occur on sites with hydric soils or substrates that are
almost never dry (i.e. perennial or near perennial rivers or streams), Mesoriparian systems
occur on sites with non-hydric soils and substrates that are seasonally dry (i.e. intermittent
reaches of streams), and Xeroriparian systems occur on sites that only infrequently experience
moisture in excess of precipitation (i.e. ephemeral streams)(Lichvar and others, 2004) . Along
the Gunnison River, the riparian vegetation is exclusively Hydroriparian and Mesoriparian.
Additionally, often in a management perspective and separate from an ecological definition,
the riparian zone is defined as the width of the riparian buffer or a defined distance from a
water body that is used to protect the aquatic or riparian habitat.

The riparian vegetation is often distinct from the surrounding vegetation within a watershed
such as the Gunnison River and it is visibly more green and lush compared to the surrounding
forests, shrublands, sage steppe and grasslands. This vegetation has a variety of functions
including providing nutrients and energy in the forms of organic matter from leaf fall, woody
material and other organic carbon sources along with other nutrient inputs that are released
into the stream. These materials often “drive” the stream’s ecology as well as providing habitat
and substrate for aquatic animals such as bacteria, fungi, aquatic insects and fishes.

The riparian vegetation provides a change in microclimates along the stream such as shading
the stream, altering the temperature regime, decreasing wind speed and maintaining humidity.
Recent studies (Loheide and Gorelick, 2006) have further elucidated and quantified these
connections in western U.S. streams by remotely measuring stream, riparian and meadow
temperatures (Figure 1).
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Figure 1. Heat exchange mechanisms affecting stream temperature. (from Loheide and
Gorelick 2006).

All of these vary seasonally as the riparian vegetation changes. The riparian vegetation also can
contribute to bank stability and help dissipate the energy of moving water to reduce erosion
especially during flood events and protects humans and other organisms.

In particular, both large and small woody debris that predominately originates in riparian areas,
provides geomorphic structure to the stream. The woody debris contributes to channel
stability, diversifies the instream habitat, forms pools and provides habitat for a variety of
species. This habitat is important to organisms seeking refuge from predators, provides a
refuge from strong flows, and traps other matter providing additional habitat for a variety of
organisms including fish. Woody debris provides a food source for the microbial layer growing
in the stream (=biofilm) and is used for a carbon and nutrient source. The biofilm then in turn
provides a food source for many small macroinvertebrates. Additionally, the wood provides
habitat for other macroinvertebrates especially collector-filterers that filter particles from the
passing water.

Riparian zones also function as a zone of the transmission of groundwater and upslope water
from colluvium (i.e.; unconsolidated sediment at the base of slopes deposited by gravity), in the
case of Tomichi Creek, into a stream, lake or wetland. In addition, exchanges from the stream
to the groundwater in the riparian zone can occur thus ameliorating some of the drastic
changes in flow throughout the year, season or day. In this way, riparian zones help maintain
water quantity in streams (Figure 2) (Loheide and Gorelick, 2006; Loheide and Gorelick, 2006;
Braatne and others, 1996). Many people and the agricultural industry along Tomichi Creek
derive their water from the river and the hydrologically connected adjacent aquifer. Proper
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management of the riparian zone in this region can help maintain this water supply and protect
against changes in supply and provide a buffer against the variable nature of precipitation.
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Figure 2. lllustration from Loheide and Gorelick (2005) showing the connection between
degraded streams and riparian zones with increasing aridity in the valley.

These riparian zones act as filters to intercept sediment or nutrients that would enter the
stream and otherwise decrease water quality. The sediment can be trapped by the riparian
vegetation because the riparian zone has a lower gradient than the surrounding areas and thus
reduces the velocity of water flowing overground. The vegetation also acts as a filter to slow
the water velocity and to trap this sediment. The nutrients, such as phosphorus or nitrogen, or
ions and metals from surrounding land use can be absorbed by the plants through the uptake
of riparian groundwater. Thus, maintaining riparian vegetation is important to maintaining
water quality.

Recently, the high degree to which aquatic habitats and riparian zones interact and are linked
has been documented (Polis and others, 2004) and the scientific community has begun
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understanding how these systems are energetically dependent on each other. The food energy
and nutrient transfer between the two systems is considered a “cross ecosystem subsidy”
where food energy from each system is supplied to the other. Some studies (Wipfli, 1997) have
shown that fishes such as trout depend on terrestrial invertebrates from the riparian and
upland zones for as much as 50% of their energy. Additionally, the flow of adult aquatic insects
from the stream system feed terrestrial animals such as birds, bats and other insects.

Additionally, bears, dippers, otters and minks may also depend heavily on aquatic organisms for
food sources. These systems are then linked energetically to other systems further away by the
downstream movement of water. Due to this ecological connection, we can no longer think of
these systems as separate systems but as one contiguous entity. These connections have
important management implications on how riparian systems may affect aquatic systems,
support productive fisheries and maintain rare species.

Healthy rivers and riparian zones are necessary wildlife habitat and corridors. These systems
often comprise less than one percent of the landscape yet are often utilized by a
disproportionately high number of wildlife species and perform a disparate number of
ecological functions, some of which are described above. These zones across the landscape
often function as corridors for wildlife movement and dispersal between larger areas of habitat.
Thus, keeping riparian zones intact helps protect biological diversity, allows animal movement,
enhances gene flow and provides habitat to animals either outright or during periods of
disturbance (Fischer and others, 2000). For example, the transition zone between the riparian
zone along Tomichi Creek and the adjacent sagebrush steppe is important brood rearing habitat
for Gunnison sage-grouse. Other species with historical, documented or suspected occurance
along the Tomichi Creek riparian zones include river otters, yellow-billed cuckoos, boreal toads,
and northern leopard frogs.

Riparian buffers also are significant because they offer a potential check against the effects of
increased precipitation and runoff predicted by some models of climate change (IPCC).
Overhead leaf canopy mechanically slows water velocity as it falls, thereby reducing the eroding
capacity of the water and the ability of it to carry other particulates. Riparian vegetation
absorbs greenhouse gases and store carbon in biomass and soil that may ameliorate or buffer
against climate change. Managing for these functions will also provide a degree of resiliency
within the aquatic and climatic system.

Overall, riparian systems have many values including benefits to: water quality and quantity;
wildlife and biological diversity; and human quality of life. They reduce pollutants and trap
sediment that improves water quality and through the interactions with groundwater they
store and release water that supplies flow to the stream. The riparian vegetation also reduces
the energy carried by flowing water thus decreasing the impacts of floods. The riparian zones
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have been considered “keystone nodes” within the landscape where a disproportional amount
of wildlife and other biological diversity is dependent upon them (Naiman and others, 2005).
Human quality of life is greatly improved by riparian zones because humans use them for
activities such as water based recreation and non-motorized transportation plus there are
numerous social benefits of recreation in riparian zones such as hiking, running, hunting, skiing,
walking and nature observation. In addition, these riparian zones also act as carbon sinks
within the carbon cycle that may help with climate regulation. Therefore, riparian zones are
critical to healthy streams, watersheds, and ecosystems as well as providing immeasurable
benefits to allow humans to lead quality lives.

Introduction to Lower Tomichi Creek and Associated Riparian Areas

The study area encompasses riparian areas that are associated with the approximately 6.0 river
miles of lower Tomichi Creek that lies between the northeast end of Tenderfoot Mountain and
it’s confluence with the Gunnison River. This reach of Tomichi Creek runs northeast to
southwest and is situated in the low gradient river bottom that exists south of the City of
Gunnison and the Gunnison County Airport. The Tomichi Creek drainage within the study area
is comprised primarily of ranchlands that are established on alluvial plain in the upper five miles
while the lower mile of stream is bounded to the south by a steep sagebrush steppe to the
south with historical irrigated pasture and the Dos Rios Golf community to the north as it
approaches the confluence with the Gunnison River. Although the study area is in close
proximity to the City of Gunnison and various Gunnison County and Airport developments, the
land is relatively undeveloped outside of agricultural use and generally free of structures (Figure
3; Map 1).

The terrain includes: drier, sagebrush hills that descend to the stream from the south in the
lower (Segment 10) and upper reaches (Segment 1) of the study area in steeper undeveloped
areas (Figure 3, Map 1), the ranchlands and associated irrigated pastures that are indicative of
the Tomichi Creek Valley along with various developed landscapes that are associated with the
City of Gunnison, Gunnison County Airport and Gunnison County developments and
subdivisions. A complex irrigation system is established throughout the study area resulting in
the existence of numerous human created water features including irrigation diversion and
return features as well as distribution and return ditches. This extensive irrigation system has
existed for over a hundred years in some areas and historically and currently supports
important agricultural and community interests in the Gunnison Valley.
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Many areas along the streambank have been subject to bank erosion and collapse into the
stream. These eroded streambanks appear to be the result of continuous vegetation removal,
open grazing and watering of livestock along the stream corridor. The study reach includes
several bridges as well as non-bridged stream crossings that appear to be established and
utilized seasonally by ranching equipment and livestock. The stream corridor in the study reach
has been modified by human activity of varying intensities and is predominately used for hay
production and livestock grazing throughout.

The reach of stream that runs approximately 1.0 mile southwest from the County Road 38
bridge (Gold Basin Road) has been included in a Conservation Area based development and has
been subject to a private effort to restore wetlands and riparian areas associated with this
section of Tomichi Creek (Segment 9, Map 1). Comparisons of current aerial imagery and aerial
photography of the study area from 1952 (Figure 5) reveal that the stream reach throughout
Segment 9 had been channelized historically. It is purported that this channelization was
historically done in an effort to alleviate ice flows that backed up towards the Gold Basin Road
bridge during winter months. One portion of the approximately 1.0 mile of channelized stream
has recently been diverted and returned to its original channel resulting in rapid restoration of
riparian area condition along the historic channel. This Conservation Area supports large areas
of newly established and restored riparian areas that are functioning in good condition with a
general upward trend. The apparent success of these restoration efforts provides a prime
example of the potential success and benefits of riparian restoration efforts along this stretch
of Tomichi Creek. The upward trend of riparian function in Segment 9 also provides riparian
reference conditions for comparisons to conditions that exist in other riparian areas associated
with Tomichi Creek. The mile of stream that exists below this Conservation Area/Subdivision
runs through the Dos Rios Golf course and Community and steep minimally developed land to
the south of the river.
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Figure 3. General Location of the Riparian Study Reach between Tenderfoot Mountain and the
confluence with the Gunnison River.

Vegetation
Lower Tomichi Creek within the study reach supports a prevalence of Hydroriparian (water

dependent) systems along the valley floor with some Mesoriparian and Xeroriparian systems
existing along the banks where sagebrush steppes and dry upland hillslopes descend to the
riverbank.

The largest tree species found in the riparian zones along Lower Tomichi Creek is the
narrowleaf cottonwood (Populous angustifolia). Narrowleaf cottonwood is native to the
Gunnison area and typically dominates the vegetative overstory strata in the lower Gunnison
Valley stream corridors. Although some small stands of narrowleaf cottonwood exist along the
upper reaches of the study area, these stands are limited and in most cases isolated. There is
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also no evidence of recent recruitment of seedling narrowleaf cottonwoods. The limited,
fragmented and nonexistence of these naturally occurring riparian areas along the upper
segments of Lower Tomichi Creek (Segments 1-8, Map 1) results in the absence of very
important riparian function components such as species diversity, species age class distribution,
shading, streambank stability and the large woody debris that would be provided by
cottonwood dominated riparian areas to the stream ecosystem. The absence of these
cottonwood dominated complexes decreases the function of the existing riparian areas. The
study reach that is below the Gold Basin Road bridge, however, supports large stands of
narrowleaf cottonwood/alder complexes and may be an indication of historical conditions that
existed along the Lower Tomichi Creek corridor. However, we are not aware of historical
photos or documentation is available to confirm this at this time.

Although the continuous narrowleaf cottonwood groves that are common to lower Gunnison
valleys is largely absent in the upper reaches of the study area, a shrub dominated riparian zone
is present along most stream banks in the upper study reach. These areas are generally
dominated by shrub species common to the Gunnison area such as thinleaf alder (Alnus incan
ssp.tenuifolia), various willow (Salix spp.) species with an understory consisting of smaller
shrubs and herbs. The understory is comprised of shrubs including Wood’s rose (Rosa woodsii)
as well as native herbs such as field mint (Mentha arvense) and false lupine (Thermopsis
rhombifolia). The understory also includes wetland graminoids such as rushes (Juncus spp.)
sedges (Carex spp.), along with a mix of pasture grasses and a variety of wetland forbs in the
more saturated portions of the riparian areas. Knowledge of existing riparian plant species
could help in future restoration, enhancement and management of the riparian areas along this
stretch of Tomichi Creek. Figure 4 provides a list of riparian plant species that were observed
during the 2011 study.
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Common Name

Scientific Name

TREES

Narrowleaf cottonwood

Populous angustifolia

Thin leaf alder

Alnus incana ssp. tenuifolia

Willow

Salix sp.

SHRUBS

Geyer’s willow

Salix Geyeriana

Sandbar willow

Salix exigua

Wood’s rose

Rosa woodsii

Thin leaf alder

Alnus incana ssp. tenuifolia

HERBS

Field mint Mentha arvense’

False lupine Thermopsis rhombifolia
Plantain Plantago major
Willow herb Epilobium sp.

Gray water smartweed

Persicaria amphibia

Nebraska sedge

Carex nebrascensis

Beaked sedge

Carex utriculata

Tufted hairgrass

Deschampsia cespitosa

Bluejoint reedgrass

Calamogrostis canadensis

Red top

Agrostis alba

Rush

Juncus sp.

Meadow foxtail

Alopecurus pratensis

Common mare’s tail

Hippuris vulgaris

Figure 4. Riparian plant species observed during Tomichi Creek riparian assessment, 2011.
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Tomichi Creek, in the upper reaches of the study area (Segments 1-8), is associated with a
currently, highly fragmented and narrow riparian areas that are becoming more arid due to
decrease in connection with the water table. These limited riparian areas provide small nodes
of functional and functioning at risk riparian systems along this portion of the study reach. The
lower segments of the study reach, excluding the north bank in the Dos Rios Golf Course area,
are generally associated with larger, more robust riparian systems that are comprised of wider
riparian areas that are providing higher quality riparian function (Map 1).

At a local scale, there are many wetland plants in the narrow riparian corridor that are not
found in drier soils found upslope. As a result, and is typical of most other riparian areas,
wildlife use of these areas is high which contributes to local biodiversity and high plant and
animal productivity. In studies of Colorado riparian areas it has been found that 72% of all
reptiles, 77% of all amphibian species, 80% of all mammals and 90% of all bird species that
regularly occur in the southwestern states routinely utilize riparian areas for food, water, cover
and migration routes. About 30 % of the local bird species use wetland and riparian areas
exclusively. Wetland and riparian habitats also support a disproportionate number of species
that are of special concern as the migrate to neotropical regions, have small continental
populations, or are in decline (Brown, 1994). The riparian zones in this study are also important
for essential functions such as dissipating flood energy and filtering sediment and pollution.

Soils

The Tomichi Creek riparian zone soils are comprised of alluvial deposits of silt, sand, gravel,
cobbles and boulders within the alluvial river channel. When riparian areas extend outside of
the alluvial channel, the vegetation is established on several soil types that are mapped and
identified by the Natural Resource Conservation Service (NRCS). These soils and there
characteristics are described below. Knowledge of the soils that are associated with particular
riparian areas could aid in future management decisions regarding restoration, enhancement or
conservation of valued riparian areas.

Soil moisture is the ultimate determinant of riparian vegetation type. Riparian vegetation
occurs only where there is sufficient soil moisture. Soil moisture depends on natural stream
flows and soil type. A natural hydrologic cycle including naturally high flooding flows with a
slow decrease to average flows and then natural base flows determines the amount of soil
moisture in riparian areas. Due to diversions and water management in the upper Tomichi
Creek valley, the Tomichi Creek no longer has a natural flow regime resulting in riparian soils
that may not be sufficiently flooded and saturated to support historic riparian vegetation
patterns, including survival of seedlings.
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Soils in natural riparian areas consist of stratified sediments of varying textures that are subject
to intermittent flooding or a fluctuating water table that may reach the surface. The duration
of soil wetness depends on the water levels of the adjacent water body.

The type of soil that is associated with riparian areas determines soil moisture potential that
exists in that area. The physical characteristics and composition of a particular soil type affect
soil functions including the absorption of water, the retention of water, run off of surface
water, and the return of water back into the hydrologic system. Soils with high clay content
have a greater ability to retain water, are poorly drained with high run-off of surface water
while soils that are sandy or comprised of cobbles are typically well drained with high
permeability and low available water capacity.

The identification and classification of soils that are supporting the riparian areas that exist
along Tomichi Creek can aid in the assessment of factors including streambank stability,
vegetation types that are associated with the different soils, and potential restoration efforts to
impaired areas or those that are at risk.

According to the Soil Survey of the Gunnison Area, Colorado parts of Gunnison, Hinsdale,
Saguache Counties and the National Resource Conservation Service (NRCS 2011) (Map 2), the
lower Tomichi Creek channel is generally associated with two soil types between Tenderfoot
Mountain and the confluence with the Gunnison River. The river channel and adjacent riparian
areas lie generally within the low gradient ranchlands and pastures that exist along the stream.
This pasture land is generally situated on two similar soil types identified as the Gas Creek and
Irim loam. Both the Gas Creek (GaA, GaB) and Irim (IrA, IrB) loams are deep, poorly drained
soils that are found on flood plains and low terraces with slopes of 0 to 5 percent that are
adjacent to major streams and side drainageways. Both soils formed in recent alluvium of
mixed origin. These soil types include a mat of partially decomposed organic material in the
first 2-3 inches below the ground surface. These soils support grasslands and meadows
comprised of timothy, redtop, tufted hairgrass, slender wheatgrass, rushes and sedges and are
important for the production of native hay and pasture in the Gunnison Region. The Gas Creek
and Irim Loams are subject to a fluctuating water table that is dependent on the water level in
the adjacent water body. A characteristic that separates these soils from other soils that are
associated with the river corridor is the fact that they are identified as Hydric by the NRCS. A
Hydric soil is defined by the NRCS as “a soil that is formed under conditions of saturation,
flooding or ponding long enough during the growing season to develop anaerobic (lacking
oxygen) conditions in the upper part” (Federal Register, 1994). The concept of these soils
includes soils that develop under sufficiently wet conditions to support the growth and
regeneration of hydrophytic (water dependent) vegetation. The identification and location of
the hydric soils may be valuable in restoration or conservation efforts to the riparian areas that
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exist in the study area. Altered stream geomorphology may cause these areas to lose
connection with the water table.

The lowest section of the stream runs through a soil classified as Alluvial land, occasionally
flooded (Ao) soil type as Tomichi Creek enters the Gunnison River. This soil type is found on
flood plains along streams and side drainageways. It consists of material recently deposited by
streams. This soil type varies widely in texture and commonly has very cobbly or stony areas
interspersed throughout. Due to its position adjacent to the river, this soil is subject to erosion
from flooding and channel changes. Slopes are generally 0-5 percent. This alluvial soil type is
suited to grazing, wildlife use and recreation. In most areas this soil supports an overstory of
narrowleaf cottonwood (Populus angustifolia) with a shrub stratum comprised of willows with
an understory of grasses, sedges and rushes. Alluvial land, occasionally flooded is a somewhat
excessively drained soil with a very low available water capacity and a moderately high to very
high capacity to transmit water.

The river corridor, flood plain and adjacent areas outside of the main channel are associated
with several soil types of various characteristics and qualities within the study reach.

One rocky soil identified in association with the section of stream after it turns to the northwest
in the lower study reach. The Stony rock land (St) is found in an area where steep rocky terrain
descends directly to the banks of the river (Map 2). Stony rock land consists of exposed
bedrock along with loose stones, boulders, and soils that are very shallow over bedrock. These
soils are found on steep terrain (10 to 80 percent slope) and support sparse vegetation
comprised of climatically adapted grasses shrubs, and forbs in the Upper Gunnison valley. This
land type provides concealment and escape for wildlife.

Stream classification
The position of a stream in its landscape and watershed setting is a strong determinant of that

stream’s ability to develop and support significant riparian-wetland resources. Stream
classification can provide a description of the stream’s position in the landscape as well as the
potential range of variability in bed composition, bank materials and parameters related to
channel size, shape, and pattern (Prichard and others, 1998).

According to Applied River Morphology (Rosgen 1996), Tomichi Creek within the study reach is
classified as a C4/C5 Stream Type. The C4/C5 Stream type is a slightly entrenched, meandering,
gravel/sand dominated, riffle pool complex with a well-developed floodplain. The C4 stream
type is found in U-shaped glacial valleys; valleys bordered by glacial and Holocene terraces; and
in very broad, course alluvial typical of plains areas. The C5 stream is found in broad valleys and
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plains areas with a history of riverine, lacustrine, glacial (outwash and glacio-fluvial), and eolian
(wind driven) deposits. C4/C5 stream types have gentle gradients of less than 2%, display a
high width depth ratio, and are slightly more sinuous with higher meander width ratios. The
riffle pool sequence averages 5-7 bankfull channel widths in length. C4 stream banks are
generally composed of unconsolidated, heterogeneous, non-cohesive, alluvial materials that
are finer than the gravel dominated bed material. C5 streambanks are generally composed of
sandy material, with streambeds exhibiting little difference in pavement and sub-pavement
material composition. Consequently the C4/C5 stream type is susceptible to accelerated bank
erosion. Rates of lateral adjustment are influenced and controlled by the presence and
condition of riparian vegetation. Sediment supply is moderate to high, unless streambanks are
in a very low erodability condition. The C4/C5 stream type is characterized by the presence of
point bars and other depositional features and is very susceptible to shifts in both lateral and
vertical stability caused by direct channel disturbance and changes in the flow and sediment
regimes of the contributing watershed (Rosgen, 1996).

There is much evidence along this section of Tomichi Creek that a recent loss in riparian
vegetation is leading to a change in geomorphology of the stream and a resulting decreased
connection with the surface soils and the water table.

Riparian Assessment Methods

To preliminarily assess riparian condition and coverage of riparian areas within the study area,
2010 National Aerial Photography Program (NAPP) imagery was obtained for the lower Tomichi
Creek corridor. The NAPP data archive contains high quality aerial photography that has been
acquired dating back to 1980. This imagery was used for photo-interpretation in a Geographic
Information System (GIS) to produce base maps as well as to manually interpret components
such as land use, land cover, as well as river channel and adjacent land condition. The imagery
was also used to approximate and quantify the percentage of riparian vegetative cover as well
as make comparisons to previous years riparian cover through analysis of historical aerial
imagery and to quantify ground cover occupied by impervious surfaces (houses, roads, etc.) to
evaluate the percent of area occupied by vegetation, soil, geology and other natural cover
features (Map 1).

We conducted a field survey of known and accessible riparian habitat along the study reach of
Lower Tomichi Creek, Gunnison County, Colorado. The determined study reach includes
Tomichi Creek from the northeast toe of Tenderfoot Mountain to the confluence with the
Gunnison River. The reach has no major tributaries but is influenced by several small tributaries
that are associated with of City of Gunnison storm water drainage and irrigation and drainage
return features that enter Tomichi Creek within this reach.
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The riparian and aquatic habitats included in this report were assessed using protocols similar
to those in Chapter 5 in Barber and others (1999) (Appendix A); and Prichard and others (lotic
waters 1998) (Appendix B). In using these and similar protocols, we assessed the watershed for
characteristics such as: Epifaunal Substrate/Available Cover, Substrate Embeddedness,
Velocity/Depth Regime, Sediment Deposition, Channel Flow Status, Channel Alteration, Bank
Stability, Frequency of Riffles, Vegetative Protection, Width of Riparian Zone, Age-Diversity of
Riparian Vegetation, Appropriate Riparian Soil Moisture Characteristics, Lateral and Vertical
Stream Channel Stability, Dominant Riparian Vegetation Type, Watershed Contributions to
Stream Degradation, Overall System Hydrology, Riparian Plant Vigor, and Presence of Known
Noxious/Invasive Weeds. These individual criteria were noted on forms and functional scores
were provided where applicable that range from a low of 0 to a high of 200. Additionally, to
provide a separate and alternative analysis, riparian areas were scored using Proper
Functioning Criteria (see Prichard an others 1998, 1999 for further definitions) into:

Proper Functioning Condition — when the riparian zone is achieving all of its potential
and is performing all of the riparian functions

Functional — At Risk — when the riparian zones are impacted making them susceptible to
degradation

Nonfunctional — are clearly not providing their main functions of reducing erosion,
improving water quality and dissipating stream energy at high flows.

Prior to the field survey, the participants analyzed representative sites along Tomichi Creek
together and calibrated ourselves to the metrics being used. When questions arose or critical
designations were in question, we then consulted each other and analyzed the sites together.
The Colorado Natural Heritage Program (2009) field tested Ecological Integrity Assessment
protocol for Subalpine-Montane Riparian system that is similar to the ones we used and in a
similar habitat. They found that the biological condition metrics used in the Ecological Integrity
Assessment and most similar to the ones used in this study were “robust and reliable”
indicators of riparian condition. Additionally, they found that overall “Ecological Integrity”
scores proved reliable across users. This finding supports our use of calibrated observers in this
study.

Based on the above criteria, the watershed segments were then analyzed, scored and
characterized as to their “health” and functioning. These watershed segments were
photodocumented, points were taken using Geographic Information System (GIS) software and
maps were produced that illustrate the various watershed segments and their classification.
Impaired areas were then prioritized for restoration based on issues such as the potential
impacts of continued or future degradation, feasibility and degree of impairment.
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Aerial photographs of this reach of the Gunnison River from 1952 (Figure 5), were digitized
from prints obtained from the Gunnison Office of the Natural Resources Conservation Service
(NRCS). Areas of riparian vegetation were analyzed with the 1952 aerial photographs to make
comparisons of historical riparian vegetation and stream channel conditions. Additionally, soils
maps (Map 2) were utilized to corroborate the historical distribution of riparian communities
since specific soils develop under specific flood regimes.

e

=

Figure 5. Aerial photographs of the lower Tomichi Creek (Gunnison County, CO) in the study
reach from 1952. Photographs obtained from the Natural Resource Conservation Service,
Gunnison, CO.

Additionally, the riparian Assessment Segments were classified as to the values of Water
Quality, Flood Management, Microhabitat Regulation and Wildlife Habitat (Table 1).

The riparian characteristics desirable for Water Quality Protection were:

» Low slope in the riparian area (steep slopes require greater setbacks);
» High degree of vegetative cover to filter runoff;
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» Vegetative cover on stream banks to prevent erosion.
The riparian characteristics desirable for Flood Management were:

» Flat areas adjacent to Lower Tomichi Creek that can store floodwaters;

» Woody vegetation in flood prone areas that slow flood flows;

» Lack of channelization and bank stabilization structures that increase water flow
potentially increasing flood damage downstream.

The riparian characteristics desirable for Microclimate Regulation were:

» Riparian vegetation of sufficient height and cover to shade Lower Tomichi Creek during
midday sun;

» Riparian vegetation of appropriate density to decrease evaporative winds;

» Woody riparian vegetation overhanging Lower Tomichi Creek.

The riparian characteristics desirable for Wildlife Habitat were:

» Abundant and diverse riparian vegetation;
» Minimal human disturbance.

Riparian Assessment Results

The following are riparian reaches (segments) that are associated with the lower Tomichi Creek
channel and corridor within the study area. The assessment segments are defined based on
existing irrigation diversion and return structures as well as similarity of conditions for analysis
and are identified with alternating red and blue boundaries in the following ‘segment overview’
photographs and the attached Riparian Assessment Map (Map 1). These areas and their
current condition are represented, numbered and color-coded on the Riparian Assessment Map
and the results of our field discussion listed below follow these numbers and segments
accordingly. Due to the scope and detail of the assessment, a digital Riparian Assessment Map
(Map 1) is provided as a supplement to the Map 1 and is submitted with this report.

The “Assessment Segments” along Lower Tomichi Creek are numbered consecutively going
downstream from the northeast toe of Tenderfoot Mountain (Segment 1) to the confluence
with the Gunnison River (Segment 10). As illustrated in the legend of Map 1, unfragmented
riparian areas identified as being in “Proper Functioning Condition” (PFC) are represented with
green shading while isolated or fragmented/perforated yet functioning areas are represented
with yellow-green shading. Streamside areas that are identified as “Functional at Risk” (FAR)
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are represented with orange shading and areas that are identified as being “Non-functional”
(NF) are represented with yellow linear demarcation (Map 1). The lower Tomichi Creek
floodplain is represented by the sky-blue line that generally follows the river course and valley
topography. The overview and maps also include the location of the irrigation diversion
structures identified with orange circles as well as the location of irrigation return features that
are identified as smaller purple circles (Map 1). In-stream crossings are denoted with two
adjacent gray lines. A summary of all areas including the total area, stream length of reduced
functioning, and riparian values are contained in Table 1. Habitat Assessment scores for each
segment are provided in Table 3. The data forms utilized in habitat and riparian assessments
for each segment are provided in Appendix A and B. Appendix C contains the field completed
forms and Appendix D contains the aerial photographs that were used in the field to develop
this assessment.

General Conditions

We found that the lower Tomichi Creek riparian zones vary in their Functioning Condition rating
with the exception of the riparian zones that exist in Segment 9 which scores high. Many of the
riparian segments upstream of Gold Basin were assessed as Functioning at Risk or
Nonfunctional with very small and obscure nodes assessed as being in Proper Functioning
Condition.

The general condition of functioning riparian zones appears to be experiencing a downward
trend as the study reach travels from Segment 1 downstream to the Gold Basin Road bridge
and Segment 8. A lack of diverse and robust riparian vegetation that distinguishes healthy
riparian zones appears to be causing the general degradation of stream conditions in the
segments above Gold Basin Road. The compromised riparian conditions appear to result in a
lack of equilibrium in stream hydrology, a widening of the streambed and an increase of erosion
and sediments that are contributed from upstream terrain and tributaries. Extensive loss of a
stable streambank and erosion of existing banks is nearly ubiquitous throughout the upper
reaches of the study area.

Riparian areas appear to be in an upward trend with a transition to larger, robust and diverse
riparian zones in Segment 9. This documented upward trend is associated with the passive
riparian and wetland restoration that has occurred in this reach. Riparian zones in Segment 10
may have reached potential due to confined conditions and development along the north bank.

Most of the “Functional at Risk” areas were generally found to be experiencing a downward
trend with streambank conditions in degredation due to a lack of riparian vegetation and
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resulting bank erosion and collapse. Numerous areas along the streambank have been subject
to various agricultural impacts resulting in compromised riparian conditions existing along large
reaches of streambank in the study area. Areas of impaired riparian zones are described in
their individual sections below. Where lower Tomichi Creek riparian zones are in Proper
Functioning Condition the areas generally support hydro-riparian vegetation of diverse
composition and age class; have functional hydrology; and appropriate stream morphology.
These areas include an overstory dominated by narrowleaf cottonwood (Populous angustifolia)
and thin leaf alder (Alnus tenuifolia), with a shrub stratum that is dominated by willow (Salix
spp.). The understory to this cottonwood/alder/willow complex is comprised of both upland
and wetland grass species along with rushes (Juncus spp.) and sedges (Carex spp.) and a variety
of wetland forbs in the more saturated portions of the riparian areas.

Also, the floodplain that is associated with the channel is marked by numerous abandoned
stream meanders that often support wetland conditions with a dominance of wetland
vegetation and the presence of a shallow depth to groundwater and wetland soils.

The Gunnison area received near record snowfall in the spring of 2011 resulting in late and
subsequently heavy spring run-off flows in many of the local rivers and streams. According to
the USGS stream gauging station 0911900 Tomichi Creek at Gunnison, CO, located at the Gold
Basin Road bridge, stream flow during the investigation experienced a seasonal decrease from
approximately 142 cfs at the beginning of the study period (16-Sept-2011) to approximately 70
cfs at the end of the study period October, 2011. Bankfull conditions existed near the 142 cfs
streamflow while a noticeable exposure of substrate along the bank was observed during the
lower stream flows (70 cfs) that occurred at the end of the study period (Figure 6).
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USGS

USGS 09119000 TOMICHI CREEK AT GUNNISON, CO
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Figure 6. Recorded streamflow for Tomichi Creek during 2011 study period.

The following detailed descriptions and overview photos are provided to aid in locating,
monitoring, and potential restoration of riparian segments within the study area.

All of the site photographs were taken in September and October of 2011.

Gunnison River Riparian Segments
(Map 1)

Assessment Segqment 1 (2650 Linear Feet (LF), 0.50 mi.): The northern boundary to this
segment is the bridge located above Adams irrigation diversion # 1. The segment extends
downstream to just above the Adams irrigation diversion #2. The habitat assessment score for
Segment 1 is 146/200 (Table 3). Reduction in the habitat assessment score is due to some
channel alteration near the bridge, mild substrate embeddedness as well as markedly low
scores along the north bank in association with criteria such as bank instability, lack of
vegetative cover and narrow riparian zone width (Appendix C). Approximately 40 percent of
Segment 1 riparian areas are considered Functional- At Risk (FAR) with a downward trend while
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60 percent of riparian areas are ranked as being in Proper Functioning Condition (PFC) although
several riparian areas are isolated and disconnected from the marginal riparian area that exists
along the stream course. The segment also includes approximately 840 linear feet of eroded
streambank that is considered Nonfunctional (NF) due to a lack of little to no functional riparian
vegetation (Table 1).

Segment 1 encompasses approximately 2650 linear feet of lower Tomichi Creek as it extends
along the toe of Tenderfoot Mountain from a bridge that crosses the stream at the northern
boundary of the study area to end just upstream of the Adams #2 irrigation diversion. This
segment includes the Adams #1 irrigation diversion to the north and two irrigation drainage
features that enter the stream from the south across from the Adams #1 diversion and the
north near the southern boundary of segment. The northern streambank is adjacent to pasture
land while the southern bank is bounded by a steep rocky hillslope that descends to the edge of
the stream (Photograph 1). The steep bank located to the south of the channel naturally
confines riparian vegetation with little extension of riparian areas beyond the edges of the
southern streambank in this segment.

\

3 Adams #1 \ b

Overview 1. Aerial overview of Segnt 1 (2010 NAPP imagery, Gunnison County).

The entire segment is situated on the Gas Creek sandy loam, 0 to 1 percent slopes. This poorly
drained soil typically has a high moisture content and is conducive to the support of riparian
and wetland vegetation when the proper conditions exist (Map 2).

Bio-Environs, LLC. Page 20



Lower Tomichi Creek Riparian Assessment, 2011

The north bank in this segment is comprised of riparian area that is largely Functioning-At Risk
with three sections of collapsed and eroded streambank that is in a nonfunctional condition

due to vegetation removal (Photograph ' i
2).

Photograph 1. Photograph taken September
16, 2011 looking downstream near the northern
boundary of Segment 1. Note the absence of
riparian vegetation along the northern bank
(right) and resulting collapse of the eroded
streambank into the stream channel. The more
robust and intact riparian zone that exists along
the south bank can be seen in along the toe of
Tenderfoot Mountain in the background of
photograph (Tomichi Creek Riparian
Assessment, Gunnison County, CO)

The north bank is subject to active grazing and continuous entrance to the stream channel by
domestic livestock. The compromised function along the north bank is the result of narrow,
fragmented riparian zones that lacks varying age class and higher species diversity that is
characteristic of healthy riparian zones. The lack of diversity appears to be due to the removal
and hedging of vegetation by historical practices and domestic ungulates (Photographs 2 and
3).

Photograph 2 Photograph 3

The loss of this vegetation results in heavily eroded and failing streambanks. The segment
includes several isolated cottonwood stands that appear to be remnants of riparian area that
was historically associated with this stream segment (Overview 1). An abandoned stream
meander that is located mid segment is identified as FAR riparian because the channel appears
to be saturated and supports wetland/riparian characteristics (Overview 1). Although the
feature is not part of the main channel riparian system, this swale is identified as part of the
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riparian complex because the vegetation that grows within this swale feature is providing some
riparian function to the main stream. With the exception of two “at risk” areas located at the
upstream end of the segment, the geologically confined riparian areas along the south bank of
Segment 1 are generally in Proper Functioning Condition. This southern bankconstitutes the
entire 60% of riparian area in this stream segment that is identified as being in Proper
Functioning Condition. The south bank in Segment 1 does not appear to be subject to active
grazing as the terrain does not provide suitable grazing area for livestock and wildlife. The
establishment of mature and immature narrowleaf cottonwood, alder and willow with an
understory of riparian forbs and grasses provides adequate protection of the streambank,
quality wildlife habitat, and an ongoing supply of large woody material along most of the
southern streambank in this segment.

Due to terrain that does not support grazing areas, the south bank of Segment 1 generally
supports a diverse composition and age class distribution of riparian vegetation that
characterize healthy riparian zones. The north bank is exposed to grazing pressure that is too
high in duration and intensity thus is only able to support riparian zones that are largely
Functioning at Risk. The north bank includes three Nonfunctional areas along the streambank
that are reducing the ecological functions and aesthetic qualities of riparian habitats in this
area.

Currently, Segment 1 riparian functions such as Water Quality Protection, Flood Management
and Wildlife Habitat are of medium value while Micro Climate Regulation is of low value.
Potential for all functions within Segment 1 is high based on possible improvements in land
management as well as enhancement and restoration of existing riparian zones (Table 2).

Assessment Seqment 2 (3062 LF, 0.58 mi.): Adams #2 irrigation diversion downstream to just

above the Pioneer irrigation diversion. The habitat assessment score for Segment 2 is 123/200
(Table 3). Reduction in the habitat assessment score is due to a; decrease in the velocity/depth
regime, substrate embeddedness, greater sediment deposition and, similar to Segment 1, low
scores, especially along the right bank, in association with bank stability, vegetative cover and
riparian zone width (Appendix C). Approximately 48 percent of Segment 2 riparian areas are
considered Functional at Risk with a downward trend while 51 percent of riparian areas are
ranked as being in Proper Functioning Condition. The segment includes over 2000 linear feet of
eroded streambank that is considered Nonfunctional due to a lack of any functional riparian
vegetation and failing streambank.

As Segment 2 extends from the Adams irrigation diversion #2 (Photograph 4) downstream to
above the Pioneer irrigation diversion, the stream channel begins to travel north away from the
toe of Tenderfoot mountain. As the stream channel courses away from the toe of slope,
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conditions along the south bank transition from the somewhat protected riparian areas along
the base of the mountain to more grazing exposure and the pasture that is associated with the
north bank. Segment 2 also includes one irrigation return that enters the stream from the
north near the eastern segment boundary (Overview 2).

Pioneer Ditch

Overview 2. Aerial overview of Segment 2 (2010 NAPP imagery of Gunnison County).

The departure from the toe of Tenderfoot Mountain also marks a transition from the Gas Creek
sandy loam, 0 to 1 percent to the Irim loam, 0 to 1 percent soil type. These hydric soils are of a
similar composition and will support the growth of wetland and riparian vegetation when
conditions allow.

Similar to Segment 1, the north bank in Segment 2 is comprised of riparian area that is largely
Functioning at Risk and includes five separate sections, totaling approximately 2000 linear feet,
of collapsed and eroded streambank that is in a Nonfunctional condition due to vegetation
removal (Photograph 3, Table 1). Like Segment 1, the north bank is subject to active grazing
and continuous entrance to the stream channel by livestock. The compromised function along
the north bank is the result of narrow, fragmented riparian zones that lack riparian vegetation
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with varying age class and species diversity. The lack of diversity appears to be due to the
removal and hedging of vegetation by livestock and wildlife. The loss of vegetative diversity
and coverage results in heavily eroded and failing streambank conditions (Photograph 7). The
south bank in Segment 2 includes the Adams #2 irrigation diversion and a small stretch of
streambank that is identified as Nonfunctional due to a lack of vegetation in association with
the Adams #2 diversion structure (Photograph 4).

Photograph 4

Photograph 5

The above Photographs were taken September 16, 2011 looking southeast towards the Adams #2 diversion
structure and southwest from just below the Adams # 2 diversion structure, respectively. Note the absence of
riparian vegetation along the northern bank (left Photograph 4, right Photograph 5) and the presence of more
robust properly functioning riparian vegetation along the southern bank at this location (left, Photograph 5)
(Tomichi Creek Riparian Assessment, Gunnison County, CO).

Within the upper reaches of Segment 2, the south bank supports riparian zone similar to that of
Segment 1 with the majority of properly functioning riparian area existing along the somewhat
protected and confined toe of Tenderfoot Mountain (Photograph 5). As the channel moves

into the pasture to the north of Tenderfoot

' Mountain, the south bank enters

surroundings similar to those of the north
bank. At this point the stream is subject to
continuous grazing and livestock watering
along both banks resulting in eroded
conditions along the north and south banks
(Photograph 6). Excluding a small, isolated
riparian complex that is in Proper Functioning
Condition, the riparian area along both the

north and south banks is generally
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compromised to Functioning at Risk with extensive damage to streambanks in the eastern
portion of Segment 2 (Overview 2).

m— ﬁ The compromised streambank along both

v banks also marks the point at which the

stream begins to show signs of widening as a
result of sloughing banks (Photograph 7).
The consequence of this loss of functional
streambank and widening of the channel is a
significant decrease of in-stream habitat and
stream shading, further impacting ecological
conditions of Tomichi Creek in this area.

One in-stream crossing within Segment 2 is

S O ¥ : located where the stream channel meanders

;., e from a northwest direction to a southwest

course. Not only does this activity impact

. n

bank stability, vehicular in-stream crossings
cause disturbance to the stream substrate
and in-stream habitat (Overview 2,
Photograph 8) although this impact is
limited.

Although Segment 2 supports two riparian
areas identified as being in Proper

Functioning Condition, these disconnected
areas comprise only 50% of total riparian area for this segment. These small nodes include
establishment of mature and immature narrowleaf cottonwood, alder and willow with an
understory of riparian forbs and grasses. This vegetation helps to provide adequate protection
of the streambank, quality wildlife habitat, and an ongoing supply of large woody material
along associated portions of the southern streambank in this segment. The decrease in
functioning riparian and increased presence of Functional at Risk and Nonfunctional riparian
along with extensive stretches of failed streambank indicate the downward trend in riparian
function as the stream courses to the west.

Current conditions in Segment 2 support riparian functions such as Water Quality Protection,
Flood Management and Wildlife Habitat are of medium value while Micro Climate Regulation is
of low value based on a deficiency of properly functioning riparian zones. Potential for all
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functions within Segment 1 is high based on possible improvements in land management as
well as enhancement and restoration of existing riparian zones (Table 2).

Assessment Seqments 3 through 8 (14322 LF, 2.7 mi.): Segment 3 through 8 boundaries are

established based on existing irrigation diversion and irrigation return features as well as Gold
Basin Road. Segments 3 through 8 extend west from the just above the Pioneer irrigation
diversion to the Gold Basin Road bridge (Map 1). Habitat Assessment Scores reveal the
continuation of a downward trend in habitat quality and riparian function with downstream
travel from the western boundary of Segment 2 to the Gold Basin Road bridge. Combined
assessment scores for Segments 3 through 8 are all similar with an average score of about
112/200 (Table 3). The diminished scores from upstream segments are due to generally
suboptimal to poor conditions for all stream habitat criteria but especially the parameters of
Bank Stability, Vegetative Protection, and Riparian Vegetative Width (Appendix C). As has been
common to this reach or lower Tomichi Creek, stream habitat quality is decreased largely due
to the deficiency and absence of riparian vegetation and loss of quality riparian zones
throughout the scope of these segments. The functional condition assessment of riparian areas
throughout the Segments 3 through 8 is Functional at Risk with a downward trend (Table 1).
Collectively, riparian areas determined as being in Proper Functioning Condition average
approximately 25% with these areas determined as being fragmented and isolated. Riparian
areas determined to be Functioning at Risk average 75%. These segments include a total of
nearly a mile (5,140 linear feet) of Nonfunctional riparian zones associated with obvious bank
sloughing and subsequent creek becoming wider and shallower.

Segment 3 (2587 LF, 0.50mi)

Segment 3 extends from just above the Pioneer irrigation diversion downstream to the western
boundary located upstream of the Goodwin Wright irrigation diversion (Overview 3). The
segment is situated entirely on the Irim loam, 0 to 1 percent slope (Map 2).
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Overview 3. Aerial overview of Segment 3 (2010 NAPP imagery of Gunnison County).
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Photograph 9 The upstream boundary to Segment 3 is

marked by the recent redesign and
construction of the Pioneer irrigation
diversion structure which supplies irrigation
waters to much of the hay pasture that exists
to the south of Tomichi Creek (Photograph
9). This diversion structure has been
revamped in an effort to provide a more
permanent diversion that does not require
the maintenance that older, non-permanent

structures of similar function necessitate.
The north and south bank of the stream at
this location are devoid of riparian vegetation
in association with the newly constructed
diversion leaving the banks in a
Nonfunctional condition at the time of this
assessment (Overview 3) however, this
structure provides greater stability for long
term recovery of riparian vegetation.
Segment 3 also includes two drainage return

features in the western portion. These
features appear to collect and contribute drainage waters that originate north of the stream.
Segment 3 includes two small riparian areas that are identified as being fragmented Proper

Riparian node Photograph 11

Functionin Condtion along the south
bank in the eastern portion of the
segment (Overview 3). These small

areas provide an important node of
functioning riparian zone that could be
expanded upon with enhancement,
restoration and modified land
management along the creek
(Photographs 10 and 11). Excluding
these two locations, Segment 3 riparian
condition continues to degrade with
most riparian zones in a Functional at
Risk status with extensive sloughing streambank in a Nonfunctional condition.
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The stream continues to widen and riparian vegetation is limited to sedges and grasses and in
some cases nonexistent along much of the stream channel. The lack of shade coupled with the
continued widening of the stream channel result in more exposure to the sun and subsequent
daily rise in water temperature. This lack of micro climate regulation can cause drastic diurnal
variations in water temperature which can adversely affect many of the aquatic organisms that
inhabit Tomichi Creek. These daily fluctuations are sometimes outside of an organism’s ability
to cope thus limiting success and often causing a shift in dominant species of plants, animals
and insects that inhabit Tomichi Creek to more tolerant species. The shift to more tolerant
dominant species can result in a loss of diversity that causes an imbalance to the stream
ecology that brings about poor stream health. This can be reflected in a decline in measures of
water quality.

An aspect of land management becomes apparent in association with some of the south bank
riparian areas in Segment 3. In these areas, current fencing alignment and land use limits
livestock from the continual grazing and watering that is common to lower Tomichi Creek
(Overview 3). Although a lack of age class and species diversity still exists, the protection of
riparian vegetation has resulted in an apparent state of recovery with more robust growth of
existing plant species. This apparent recovery results in a transition from the documented
downward trend of riparian condition becoming that of an upward trend as continued recovery
in these areas will help in the revegetation of impacted point bars and streambanks that are
associated with the increased vegetative cover.

Segment 3 currently supports the riparian functions of Water Quality Protection, Flood
Management, Wildlife Habitat and Micro Climate Regulation of low value based on a deficiency
of properly functioning riparian zones. Potential for all functions within Segment 1 is high
based on possible improvements in land management as well as enhancement and restoration
of existing riparian zones (Table 2).

Segment 4 ( LF, 0.61 mi)

The upstream boundary to these segments begins just above the Goodwin Wright irrigation
diversion with a downstream boundary established below the outlet of a recently formed braid
to the main channel PFC riparian is limited to the north bank along a bend and an adjacent
island that exists in the middle of the segment. The remainder of riparian area is classified as
FAR or Nonfunctional based on a consistent lack of adequate vegetative cover (Overview 4).
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Goodwin Wright ditch

Overview 4. Aerial overview of Segment 4 (2010 NAPP imagery of Gunnison County).

Segment 4 marks a transition from the Irim loam, 0 to 1 percent slope to the Gas Creek sandy

loam, O to 1 percent slope soil type (Map 2). Bl e | photograph 12 |

Segment 4 includes the Goodwin Wright irrigation
diversion (Photograph 12) at the upstream limits
of the segment and an un-named diversion near

Photograph 13

Riparian node

the downstream segment bo

> 184
undary.
Although this segment generally supports
compromised riparian zone, it includes a
minute riparian node comprised of an island
and adjacent Proper Functioning Condition
riparian area along the north bank. The
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! Photograph 14 Riparian node riparian vegetation in these locations is

somewhat protected from intrusion of

livestock by the stream as well as a property
boundary to the north. The areas that are
protected from grazing include more robust
and diverse vegetation that is providing many
of the functions inherent to riparian areas
and contributing vital components of stream
health such as wildlife habitat, stream
shading and the woody debris seen in
Photographs 13 and 14.

A recently created side channel exists just below the island in
Segment 4 (Photograph 15). This naturally created channel is
likely the result of heavy flows eroding the unprotected bank.
As the bank began to fail, the stream vertically cut through the
adjacent land to form a newly incised braid or stream channel
that runs to the east of the current main channel to join the
main channel to the south.

This type of circumstance indicates an imbalance to stream

and ecosystem characteristics resulting namely from the lack
of vegetation that is typical of this portion of the Tomichi Creek corridor. The new channel,
established within the adjacent hay pasture

Photograph 16

provides very little in the way in riparian

vegetation cover leaving the banks without
adequate protection to dissipate high stream
flow energy resulting in the inevitable erosion
of additional stream bank as the channel
attempts to achieve hydrologic balance in the
landscape of this channel. Photograph 16 is
taken looking at the beginning of the newly
formed channel. This sloughing of the
streambank and re-channelization will likely
continue through various seasonal flow events until the stream attains a balance. These
conditions will likely continue to degrade until hydrologic balance is obtained or restoration
efforts to stabilize the streambank including the establishment of riparian vegetation along the
stream.
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Similar to Segment 1, an abandoned stream meander that is located mid segment is identified
as Functional at Risk riparian because the channel appears to be saturated and supports
wetland/riparian characteristics (Overview 4). Although the feature is not part of the main
channel riparian system, this swale is identified as part of the riparian complex as the
vegetation that grows within this swale feature is providing some riparian function while
contributing riparian attributes to the stream when water and plant material from this feature
are discharged and incorporated into the main stream. This swale may also aid in some flood
abatement during high flow events and provide valuable wildlife habitat throughout the year.

Segment 4 riparian functions of Water Quality Protection, Flood Management, Wildlife Habitat
and Micro Climate Regulation are of low value based on a deficiency of properly functioning
riparian zones. Like the preceding segments, potential for all functions within Segment 4 is high
based on possible improvements in land management as well as enhancement and restoration
of existing riparian zones (Table 2).
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Segment 5 (1407 LF, 0.27 mi)

Segment 5 begins just below the outlet of the newly created channel in Segment 4 to extend

southwest to an abandoned diversion structure that is located on the west bank (Overview 5).

Overview 5. Aerial overview of Segment 5 (2010 NAPP imagery of Gunnison County).

Segment 5 includes a larger riparian node classified as fragmented PFC along the western bank.
Excluding a short reach of NF streambank at the downstream boundary, the rest of the riparian
zones are classified as FAR, however, these areas appear to be stable or experiencing a slight
upward trend. Segment 5 represents a slight return to more balanced stream conditions than
those experienced in Segments 3 and 4.
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1 Photograph 17 Although much of the riparian zone along

both banks lacks the presence of diverse

vegetation of varying age class, it is relatively
intact and un-fragmented thus providing
better riparian function to the stream
ecosystem. The stream in Segment 5
continues to show signs of historic widening.
A decrease in stream depth and increase in
distance between riffles (riffle to run ratio)
indicates this continued trend in channel

morphology and potential stream
degredation (Photograph 17). Like the segments upstream, these conditions will contribute to
less stable water temperatures and less stable chemical and physical steam characteristics.

This and the segments downstream appear to be under the influence of different land use
related to a shift to hay production rather than open grazing. A transition to hay production
from the grazing that occurs upstream has reduced grazing and livestock impacts along the
stream corridor. Limited grazing and livestock access to watering in the stream channel has
allowed the vegetation along the streambanks to persist in a Functional at Risk state without
the sloughing NonFunctional streambanks typical of upstream segments. Although the
streambanks support limited establishment of riparian and wetland plant species, the pasture
grasses that exist along the banks are robust and grow right to the stream edge. Even though
these banks do not have the compliment of diverse species and age class distribution of riparian
vegetation, the vegetative cover provided by the grasses appears to be contributing to
improved bank stability in this segment.

The Riparian functions of Water Quality Protection, Flood Management, Wildlife Habitat and
Micro Climate Regulation within Segment 5 are assessed at low value based on a deficiency of
properly functioning riparian zones. Like the preceding segments, potential for all functions
within Segment 5 is high based on possible improvements in land management as well as
enhancement and restoration of existing riparian zones (Table 2).

Assessment Segments 6, 7and 8 (8410 LF, 1.59 mi.): Due to very similar stream habitat,

riparian condition and landscape, Segments 6,7 and 8 are assessed collectively. Segments 6, 7
and 8 extend southwest from an upstream boundary of Segment 6 established just below the
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abandon diversion structure that marks the end of Segment 5 to the downstream boundary of
Segment 8 at Gold Basin Road (Overview 6).

R,

Segment 6

Overview 6. Aerial overview of Segment 6, 7 and 8 (2010 NAPP imagery of Gunnison County).

Included within these segments are various in-stream crossings, an outflow channel from the
detention ponds located to the north, and irrigation return ditches that drain the surrounding
hay pasture. The segments are situated on the Gas Creek Sandy Loam, 0 to 1 percent slopes
(Map 2)

Habitat Assessment scores average approximately 111/200 with low scores Bank Stability,
Vegetative Protection and Riparian Zone width (Appendix C, Table 3). These segments support
similar riparian condition with the majority of riparian areas classified as Functional at Risk
excluding several very small pockets classified as fragmented Proper Functioning Condition
riparian. The riparian areas are narrow and lack diversity in species and age class distribution of
vegetation. The streambanks in Segments 6 and 7 and portions of Segment 8 appear to have
acquired minimal stabilization. This stabilization appears to be related to the land being utilized
for hay production as opposed to grazing. The pastures that are utilized for growing hay are
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often protected from grazing with fence alignment which excludes grazing for a period of time
during the growing season to allow hay production to reach potential. Similar to Segments 4
and 5, the seasonal exclusion of livestock from the streambank permits grasses and vegetation
to reach growing season potential. The increased production has enabled pasture grasses to
grow down to the stream edge thus providing some vegetative cover and slight increase in

ability to withstand higher flows where
Photograph 18

these grasses are established. These

areas exhibit sloughing but to a lesser
extent than those without the cover of
the grasses (Photograph 18). In many
cases, the pastures that are adjacent to
the stream in these segments are
harvested right to the edge of the stream
leaving very little protective buffer
between the pasture and streambank
(left bank Photograph 18). This mowing

N
.

directly along the streambank

Photograph 19

may limit the establishment
of potential riparian zones.

Although this type of
vegetation lacks much of the
characteristics of healthy
riparian zones and
subsequent ecological
functions, it provides a
minimal buffer to direct
hydrologic impacts to the
bank that are not present
where this vegetation is
removed or non-existent.
When impacts to the bank and vegetation are minimized, the banks show the ability to support
the growth of more robust vegetation resulting in better cover of vulnerable areas (Photograph
19).
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The downstream section of Segment 8, however, appears to be subject to more streamside

= E
Photograph 19 -

riparian impact resulting from grazin
NonFunctional P P 8 g g

Streambank

pressure and streamside access of livestock

with a departure from the hay production
back to a grazing influence. This section of
Segment 8 includes numerous
NonFunctional riparian and sloughing
streambanks resulting from streamside
access to livestock (Photograph 19).

The stream channel in these segments
continues to show signs of widening. Not
only has the stream become shallower and
less confined by healthy riparian area, continued widening of the channel is revealed in a

homogenous streambed. A healthy stream will generally be comprised of flow regimes such as
-

Photograph 20 slow deep, slow shallow, fast deep and fast
shallow. Due to persistent channel widening,

the flow regimes in these segments are
generally limited to three or less of the
regime types necessary to provide a
balanced Velocity/Depth ratio (Photograph
20).

Although riparian areas within Segments 6, 7
and 8 are in a generally compromised

condition, differences in land use have
provided some protection of various streambank and riparian areas. The vegetative cover in
the areas sheltered from livestock in the upper portion of segments 6, 7 and 8 is providing
slightly increased bank stability. The minimally improved condition aids in slowing the
downward trend in riparian condition that is observed with downstream travel from the upper
segments. A return to more grazing access to the stream in the lower reaches of segment 8
results in degraded conditions and NonFunctional riparian areas as the stream approaches Gold
Basin Road.

Although riparian functions remain of low value in these segments, evidence of slight
improvement to riparian condition due to subtle changes in land use are apparent. The slightly
improved stability indicates the potential influence land use management has on this stream
system. Like the preceding segments, potential for increased functional value within Segments
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6, 7 and 8 is high based on possible improvements or modifications to land management as well
as enhancement and restoration of existing riparian zones (Table 2).

Assessment Segqment 9 (6193 Lf, 1.17 mi.): Segment 9 extends from the Gold Basin Road bridge

southwest to a property boundary and a bend in the river channel that transitions the stream
to a more westerly course as it nears the confluence with the Gunnison River. Segment 9 is
comprised of large, intact riparian areas that are determined as being in Proper Functioning
Condition. The segment includes one irrigation diversion and 3 irrigation return features. The
area includes several abandoned stream oxbows within the mapped floodplain that support
wetland conditions that comprise lateral wetlands that are associated with the stream corridor

(Overview 7).

=:
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Overview 7. Aerial overview of Segment 9 (2010 NAPP imagery of Gnnison County).

This segment shows a marked increase from the lower habitat assessment scores of upstream
segments with an assessment score of 183/200. The rise in habitat quality is related to
improvements in all assessment criteria (Appendix C, Table 3). Notably, dramatic improvement
and enlargement of vegetative cover along both banks has increased scores from poor to an
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optimal rating for criteria such as Channel Flow Status, bank stability, Vegetative Protection,
Riparian Zone Width and Velocity Depth Regime. Unlike segments upstream, this segment has
no eroded or sloughing banks. Approximately 100 percent of Segment 9 riparian areas are
considered Proper Functioning Condtion with an upward trend as the passive restoration and
decrease in grazing appears to continue to improve conditions in this segment (Table 1).

Segment 9 is situated within the property boundaries of the Tomichi Creek Preserve. This
property is part of a Conservation Development that includes a permanent 74 acre
Conservation Easement that is established in cooperation with the NRCS with a goal of
restoring the stream and associated riparian and wetland complexes. This conservation
easement protects the riparian corridor that exists on the property. The property has also
experienced relatively recent conservation efforts that include passive restoration of riparian
and wetland areas throughout the property, the construction of several levees and water
structures to enhance wildlife habitat along with the restoration of portions of a previously
straightened stream channel to a historically sinuous configuration (Figure 5).

T
J Photograph 21 | Although the restoration efforts which include

| theestablished Conservation Easement and a
— "‘_.4—

shift in agricultural use from that of overland

grazing to an emphasis in hay production are
relatively recent and of short duration, the
effects on the existing riparian corridor are
impressive especially in light of the riparian
conditions that exist in the segments upstream
of this area. Although some stream-banks lack
the larger shrubs and trees that are vital to

h healthy riparian zones, riparian areas along
Photograph 22

both banks appear to be recovering with

robust riparian vegetation such as sedges and
wetland grasses established to the Ordinary
High Water Mark (OHWM) of the stream
channel.

This vegetation is providing the beginnings of
healthy riparian function and an associated
attainment of hydrologic equilibrium and a

more balanced stream morphology that is
limited in the previous segments. Photograph
21 is taken October 5, 2011 looking north at a portion of the re-established channel. Flows
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within this historic channel are relatively, however they have already brought about the

restoration of riparian vegetation that is acting to narrow the stream, shade in-stream habitat

Photograph 23

and create a better riffle/run ratio
(Photograph 22). Some areas
along the restored channel are
beginning to support plantings and
some recruitment of the
narrowleaf cottonwood trees that
typically dominate the tree strata
in Lower Gunnison Valley riparian
zones (Photograph 23).

The re-establishment of
cottonwoods within the riparian
areas along Tomichi Creek would
greatly enhance riparian function
and help to supply riparian
functions such as bank stability,
shading and contributions of large
woody material to the stream
ecosystem. The recovery of
riparian vegetation is also apparent
in the re-vegetation of point bars
throughout the segment. Another
benefit that is associated with

improved riparian condition is the re-vegetation of point bars throughout the segment. The

ability of point bars to become re-vegetated after high flow events that scour the area adds to
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the resilience and balance in the stream system.

Photograph 25

Photographs 25 and 26 exhibit the revegetation of point bars in Segment 9. Small willow
recruits are becoming established along the

@ point bar in Photograph 25 with the lush

A growth of reed canary grass up to 3 to 4 feet

in hieght established along the bank in

Photograph 26. Other areas associated with

the restored stream channel and the
historical channel within the segment support
riaprian that is an upward trend due to the
decrease in grazing pressure and passive
restoration that has taken place in this
segment. In these areas willows, alder and
some cottonwood are being restored as

important components of these riparian zones.
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Photograph 28

Photograph 27 b

Where this restoration has occurred, riparian areas exhibit marked improvements in quality and
function and reveal the potential improvements and recovery that modifications to land
management and conservation of stream corridors can bring to valuable riparian zones along
Tomichi Creek. Photographs 27 and 28 document healthy riparian areas in this segment that
include the components of diverse species and age class of riparian vegetation that provide
cover and stability to streambanks. The vegetative cover and stability provide the foundation
to support continued improvements to stream health and balance throughout the segment.

Segment 9 also includes large emergent

wetlands that are associated with what Photograph 29

appear to be abandoned oxbows of > 20
Tomichi Creek (Photograph 29). These V‘ —u
conserved wetland are also contributing g™ .
to the quality of aquatic resources and "
wildlife habitat that exists in this segment.

Segment 9 riparian functions of Water
Quality Protection, Flood Management
are of medium to medium high value
while values for Wildlife Habitat and
Micro Climate Regulation are of high value based on the upward trend of riparian condition
that appears to be occurring currently. If the observed upward trend of riparian condition
continues, the passive restoration, enhancement and recovery of riparian areas will likely bring
all of the riparian function in Segment 9 to that of high value (Table 2).

Bio-Environs, LLC. Page 42



Lower Tomichi Creek Riparian Assessment, 2011

Segment 10 (5531 LF, 1.04 mi.): Segment 10 extends west from the bend in the stream that
marks the western boundary of the Tomichi Creek Preserve to the Confluence with the

Gunnison River.Dos. This segment has two irrigation return features and no irrigation diversion
structures. Segment 10 includes intact riparian areas along the northern and southern banks in
the upper portion of the segment that are determined as being in PFC. Excluding an area that is
adjacent to a golf course green feature, riparian areas remain generally intact along the
confined and relatively undeveloped southern bank in the lower portion of the segment.
Riparian areas along the northern bank include hay pasture, residences within Dos Rios
communities and small portions of the Dos Rios Golf Course (Overview 8). Stream Habitat
Assessment score for Segment 10 is 175/200 with optimal conditions being met in several
criteria (Appendix C, Table 3). Although the riparian area does not exhibit the upward trend of

the adjoining Segment 9, the light development and lower impact along the entire southern
bank and the upper northern bank contributes to higher habitat assessment and Proper
Functioning Condition riparian values for this reach of Tomichi Creek.

Overview 7. Aerial overview of Segment 10 (2010 NAPP imagery of Gunnison County).

Bio-Environs, LLC. Page 43



Lower Tomichi Creek Riparian Assessment, 2011

Approximately 98% of riparian areas are rated as being in Proper Functioning Condition while
2.0% are considered Functional at Risk within Segment 10. The larger, intact riparian areas that
currently exist in this segment provide valuable riparian function to this reach of Tomichi Creek
as well as the Gunnison River located just downstream. 526 Linear feet of streambank are
identified as NonFunctional in association with unprotected and sloughing banks or banks that
are armored with rip rap in the Dos Rios Golf Course area.

Soils associated with the northern bank in Segment 10 are generally the Gas Creek sandy loam,
0 to 1 percent slopes (GaA) in the upper portions of the segment with a transition to the Alluvial
occasionally flooded soil type(Ao) as the stream approaches the Gunnison River. The southern
bank is comprised of upland soil referred to as the Stony rock land (ST) Soil type in the upper
portions of the segment with the transition to the Alluvial land occasionally flooded near the
Gunnison River (Map 2).

Segment 10 supports a majority of proper functioning riparian areas along the relatively
protected southern bank. Like Segments 1 and 2, the steep hillside confines and limits grazing
and development along this bank providing some protection of the riparian areas.
Development associated with the golf course and various developments has impacted the
riparian areas that exist along the northern bank restricting the characteristics of healthy
riparian zones in the lower portions of the northern bank.

The riparian functions of Water Quality Protection, Flood Management, Wildlife Habitat and
Micro Climate Regulation are currently of medium value. Potential for increase to these values
is limited in Segment 10 due to development along the stream, particularly the northern bank
(Table 2).

Summary and Recommendations

There are approximately 6 river miles of Tomichi Creek from the base of Tenderfoot Mountain
to its confluence with the Gunnison River which are assessed in this report. Of this,
approximately 65% of the Tomichi Creek riparian corridor is in Proper Functioning Condition
which is a measure of having a riparian community that continues to function yet also allows
for human land use. However, 8,510 linear feet of bank (about 27%) were rated as
nonfunctional with almost all of this occurring in segments above Gold Basin Road. Even
though the study zone was predominantly functioning, based on a GIS analysis of aerial
photographs riparian forests aerial coverage has been almost eliminated in segments above
Gold Basin Road. In addition to riparian community loss, about 9% of the remaining riparian
community has been degraded through perforation. Much of this degradation upstream of
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Gold Basin Road has led to a degradation of instream aquatic habitat and a shift to a wider and
shallower stream with much less shading and instream habitat structure.

Immediately downstream of Gold Basin Road is a segment that has undergone near passive
restoration with the entire 28.52 acres being in Proper Functioning Condition. This segment
serves as an example at what near passive restoration can achieve in about a 10 year
restoration period. Most of the NonFunctional and Functioning at Risk segments are managed
by the County of Gunnison, the Gunnison-Crested Butte Regional Airport or Western State
Colorado University. These sections are also immediately downstream from property that was
recently acquired by the Colorado Parks and Wildlife and is now the Tomichi Creek State
Wildlife Area.

Ultimately, riparian communities and human activity are often not congruent, but through
thoughtful, scientifically based management, the conflict between use and ecosystem function
may not be inevitable. Thus we recommend a planned, science based land use management
between the entities managing land upstream of Gold Basin Road. These include the County of
Gunnison, the Gunnison-Crested Butte Regional Airport and Western State Colorado University.
These entities could cooperate in joint management plan with the Colorado Parks and Wildlife
who manage the Tomichi Creek State Wildlife Area to create a consistent and effective
management zone. This management should address appropriate riparian buffers of Tomichi
Creek and riparian zone including the appropriate intensity and duration of livestock grazing in
these zones as well as appropriate hay production. These efforts should also consider the
livelihoods and input from the lessees of the property. However, these areas are in need of
immediate revegetation and restoration with willows, thinleaf alders, and narrowleaf
cottonwoods and restoration should mimic the restoration that occurred below Gold Basin
Road.

Short to medium term removal of grazing and haying in a 25 foot minimum buffer is
recommended. There are, however, many studies (see Fischer and others, 2000 for a list) that
indicate that the 25 foot setback, is inadequate at protecting water quality and riparian values.
For the sole protection of water quality, studies indicate from 4 meters to 30 meters and the
Planner’s Guide to Wetland Buffers for Local Governments (Environmental Law Institute 2008)
indicates 20 to 175 feet is necessary with corrections for land use intensity, wetland category
and slope adjustment. Most land use in this area is compatible with riparian protection so a
minimum buffer width should be adequate.

Additionally, the redesign and reconstruction of diversion structures should be considered to
reduce impact to riparian zones while also providing a reliable water source to irrigators. There
is also some evidence of a declining water table in some areas of lower Tomichi Creek.
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Maintaining stream flows, if possible, in lower Tomichi Creek will help with the maintenance of
riparian areas, improve water quality and support the instream aquatic habitat.

A focused effort should be instigated to protect functional areas and restore function to
impaired areas where possible to maximize the riparian values of water storage, water quality
protection, flood management, microclimate regulation and wildlife habitat. Proper overall
management both longitudinally and laterally from the river, will help maintain functional and
structural diversity making the system resilient to perturbations. These areas should contain
appropriate riparian vegetation that is diverse in types, age-structure and function.
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Map 1. 2011 Riparian Assessment Map of the lower Tomichi Creek from Tenderfoot Mountain
to the confluence with the Gunnison River.
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Soil Taxonomy Ciassification—Gunnison Area, Colorado, Parts of Gunnison, Hinsaale, and Saguache Counties
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Map 2. NRCS Soil map, Tomichi Creek from Tenderfoot Mountain to the confluence with the
Gunnison River (Gunnison County, CO.)
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Table 1. Summary of Proper Functioning Criteria of lower Tomichi Creek from the northeast toe of Tenderfoot Mountain to
the confluence with the Gunnison River, Gunnison County, Colorado (2011).

Segment Length

Functioning at Risk Proper Functioning
(Acreage) Condition-fragmented

(miles/Linear feet) (Acreage)

0.50/2650’

0.58/3062’ 2006’ 2.78 3.01 _ 5.79
0.50/2590’ 1967’ 3.64 - 1.48 5.12
0.34/1806’ 1175’ 2.6 - 0.38 2.98
0.27/1407’ 50’ 1.63 - 0.96 2.59
0.44/2316’ 657’ 1.32 - 0.4 1.72
0.66/3490 279’ 2.76 - 0.57 3.33
0.50/2604 1011’ 3.22 - 1.5 4.72
1.17/6193 N _ 28.52 _ 28.52
1.04/5531 526’ 0.34 14.87 0.4 15.61
6.0/31,449 8510’ 21.41 54.28 7.92 83.61
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Table 2. Summary of relative riparian functioning values of lower Tomichi Creek from the northeast toe of Tenderfoot
Mountain to the confluence with the Gunnison River, Gunnison County, Colorado (2011).

- Medium High Medium High Low High Medium High
- Medium High Low-Medium High Low High Medium High
- Low High Low High Low High Low High
- Low High Low High Low High Low High
- Low High Low High Low High Low High
- Low High Low High Low High Low High
- Low High Low High Low High Low High
- Low High Low High Low High Low High
- Medium High Medium-High High High High High High
_ Medium Medium Medium Low Medium Medium Medium Medium
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Segment # Habitat
Assessment
Score

146

123

106

116

116

118

108

108

O |0 |IJ | |Ul|»|W|IN|F-

183

—_
(=)

175

Table 3. Habitat Assessment Scores for lower Tomichi Creek Riparian assessment. Taken form Habitat Assessment Field Data Sheet
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Appendix A. Data sheets from Barber and others, 1999 used in assessment segment analysis
for flowing water sections.

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

STREAM HAIL LOCATION
STATIONS ___ RIVESMIL - -
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HVEIMGATORS ol sram it | of bndge s [ — [ree——
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gl [—pe——,
" Cendaion { stepary I :
b SCORE N R Tl I U E R T W e & 7 &]| 5 4.3 2 10
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[Eremyr——r AR olddatla |20 s clabdie | Lem lhas 20% sabl . o vl I sl
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Appendix B. Data sheets from Richard and others, 1998 used in assessment segment analysis
for flowing water sections.

Remarks
Standard Chechlist

Iame of Fiparian-Wetland Area;

Diaze:, SegmentFeach ID:

Miles: Acres:

ID Team Olbsarvers.

¥eg | No [MNiA HYDROLOGY

Flecpaln abave banktul b Inundated In Tekdvely fregusnT events

\Wihers beaver dams ane present they are actve and siable

Ey, widinidepth rato, and gradient are In balance whn the

=tting (2., lsndform, geciagy, and bisclimatic region

Siparian-wetand anea |s widening or has achisyed polential extent

Uip'anc walershed |s ot confrbuting to riparisn-wetand degracaton

Summary Determination
vos | Mo | A VEGETATION

_ Functional Rating:
€1 There s diverse age-ciass

{recruliment for makiarance,

wten of fzaan-wesand vegetation
overy)

T e p—————— Propes Functioning Condion
maintenancemecaveny} URC0ona l—= 155

E)  3pecies present Indicate maknfenance of riparian-wetiand so
moistune characterisics

S} Sfresmdank vegetss
communities that Fa
high-streamiiow &ve

s omprsed of oz plantz or pant _ .
root maszes coank of winstancing Trend for Functional—At Risl:

10) Rparar-mefiand plants exhisk Righ vigor Upward

Dowpward
1] Adequate roarian-weSand vegetative caver bt present o protect . .
barks and dissinate enengy durng Figh fows Mot Apparent

2)  Flant communies are an adequate source of coarse andior karge — - L
wonly materst {for maintenanceirecovery} Are factors ronfl'bulmg to unacceptable conditions outide the control
of the manager?

Teg | Mo [Ni& EROSIONDEPOSITION Ves

Floodolain and channel chamacts
coarse andior iarge woody materal)

, rocks, averiow charrels, o
= adequate 1o dissipale erergy

B

' . 2
Foint bars are revepetating with ripanan-wetiand vegetation I ¥es what are those factors?

n

Lateral stream movemant Is assockatec win natural sinuos By

Flow regalatons Upsream channel condittons
Chameelization Foad encroachment il feld warer discharge
Ztream Iz I Dalance WEN the water and sadimant baing susoied by e __ Augmenced flows ___ Other (specify)
watershed (Le., N =yreshve srosion or depaztion)

m

2ystem I wverikally siakis

5
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Appendix C. Completed data sheets from Richard and others, 1998 and Barber and others,

1999 used in assessment segment analysis for flowing water sections of the lower Tomichi
Creek.

Standard Checklist
Name of Riparian-Wetland Area: Noveaing Croachh

Date:_ [lo-5egt -~ 2oul  Segment/Reach ID: * I

, Az L)
iles: . 53 PEC - 2.
Qsgpt ¥Miles:__ O« 50 Acres:__T1.53 ac Yo = %.'.:'3
D Team Observers:  \.L , k A NF = 834 L6
Yes | No | N/A HYDROLOGY .
X 1) Floodplain above bankfull is inundated in “relafiveiy frequent” events
2)  Where beaver dams are present they are active and stable

3)  Sinuosity, width/depth ratio, and gradient are in batance with the
landscape setting (i.e., landform, geology, and bioclimatic region)

:4) Riparian-wetland area is widening or has achieved potential extent

5)——Upland watershed-is not contributing to-riparian-wetland degradation-

Yes VEGETATION

8) There Is diverse age-class distribution of riparian-wetland vegetation
(recruitment for maintenancefrecovery) :

7)  There is diverse compasition of riparian-wetland vegetation (for
maintenance/recovery)

8)  Specias present indicate maintenance of riparian-wetiand soil
moisture characteristics

9)  Streambank vegetation is comprised of those plants or plant
communities that have root masses capable of withstanding
high-streamfiow events

>< [><

10} . Riparian-wetland plants exhibit high vigor

11)  Adequate riparian-wetland vegetative cover is present fo protect
banks and dissipate energy during high flows

12)  Plant communities are an adequate source of coarse and/or large
woody material (for maintenancefrecovery)

Yes EROSION/DEPOSITION

13) Floodplain and channel characteristics {i.e., rocks, overflow channels,
coarse and/or large woody material) are adequate to dissipate energy

X

14) Point bars are revegetating with riparfian-wetland vegetation

15) - Lateral stream movement is associated with natural sinuosity Po[,wd-w!)

16) System is vertically stable

17) Stream is in balance with the water and sediment being supplied by the
hed (i.e., no ive erosion or deposition)

(Revised 1998)
63

Bio-Environs, LLC. Page 60



Lower Tomichi Creek Riparian Assessment, 2011

Remarks

= Letr Bk o gpod condibiom Sttty n0id Oy Gea
{ mﬂl n{um.VQA.
A U-.p,.,i CLcc09 & | T 5’\1} .’B/!‘ Yoen ¥ [}u,-,‘ ﬂ"—*"'gl/'-t W‘Vl

Renr Do cuded -

7

el &7 SRV ER

~ ke g d Voo,

~ 2 roolacl -

~ N qotedin Poen. Lniveoivele,

Al oy egebes Diwtraf, el Ul Sfrwidue

Summary Determination
Functional Rating:

Proper Functioning Condition

Functional—At Risk E

Nonfunctional
Unknown

Trend for Functional—At Risk:
Upward
Downward 2

Not Apparent

Are factors contributing to unacceptable conditions outside the control
of the manager?

If yes, what are those factors?

___ Flowregulations ___ Mining activities ___ Upstream channel conditions
____Channpelization = __ Road encroachment - Oil field water discharge
_ Augmented flows __ Other (specify)

64 i I
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

SCORE

reach

2. Embeddedness

SCORE

a

Regime

to be

SCORE

Par:

4. Sediment
| Deposition

5. Channel Flow
Status

SCORE

1| 3. Velocity/Depth

STREAMNAME T nicwa:. (ceele LOCATION  Sepvvenk ¥ |
STATION#__ | RIVERMILE STREAM CLASS
LAT 3. 473(,(, LONG -190;. G 0% | RIVERBASIN {9, v~ vl Somvay
STORET # . AGENCY \J (o Rul\D
INVESTIGATORS T.L
FORM COMPLETED BY ! DATE Vo -3¢,¢ - 20 REASON FOR SURVEY
- . TIME 13:0a Api==nnt ~ .
| *Lﬂodio K e et g VDA ovn (55 esranR
s -
‘("L CPS Ea‘bﬁnk‘,?dl,l
Habitat Cendition Calegory '
Laranieter Optimal Saboptimal Marginal bl
) Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
| 1- Epifavnal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Sub / pifaunal colonization and | full colonization p fial; | availability less than obvious; substrate
Avatilable Cover fish cover; mix of snags, | adequate habitat for desirable; substrate uanstable or lacking.
submerged logs, undercut | maintenance of frequently disturbed or '
banks, cobble or other populations; presence of | removed.
stable habitat and at stage { additional substrate i the
to allow full colonization | form of newfall, but not
potential i.c., logs! yet prepared for
that are not new falland | colonization (may ratg at
not fransient).
L -

17

Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and
boulder particles are 0- boulder particles are 25- | boulder particles are 50- | boulder particles are more
25% surrounded by fine | 50% surrounded by fine | 75% sumounded by fine | than 75% surrounded by
sediment. Layering of sediment. sediment. fine sediment.

cobble provides diversity

of niche space.

2 1 1514 (13020 11

Al four velocity/depth Only 3 of the 4 regimes | Only 2 of the 4 habitat Dominated by 1 velocity/
| regimes present (slow- | present (if fast-shallow is._| regimes present Gf fast-

deep, slow-shaliow, fast-  { missing, score lower than | shallow or slow-shallow | slow-deep).

deep, fast-shallow). if missing other regimes). | are missing, score low).

(Slow is <0.3 m/s, deep is

>0.5m.)

Jdepthregime usually |

20

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

Some new i inbar | Mod dep of Heavy deposits of fine

formation, mostly from new gravel, sand or fine material, increased bar

gravel, sand or fine sediment on old and new | development; more than

sediment; 5-30% of the bars; 30-50% of the 50% of the bottom

bottom affected; slight bottom affected; sedirne hanging frequentt

deposition in pools. deposits at obstructions, | pools almost absent due to
constrictions, and bends; | substantial sediment
moderate deposition of deposition.

1s prevalent,

v . .
Teewgaha, o6F Qor yon

= BowkSeit

‘Water reaches base of ‘Water fills >75% of the Water fills 25-75% of the | Very little water in

both lower banks, and ilable ck: {; or ilable channel, and/or § channel and mostly
minimal amount of <25% of channel riffle substrates are mostly § present as standing pools.
channel sub is ik is exposed. xposed

cxposed.

20 19.: 4 1716} 15 a4 a3 120 11 101

Rapid Bicassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

7. Frequ.ency of
Riffles (or bends)

SCORE

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE __ {LB)
SCORE___ (RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

SCORE___ (LB)
SCORE _ (RB)
10. Riparjan

Vegetative Zone
‘Width (score cach

- | bank riparian zone)

. " I SCORE___ @By

SCORE

bzeed

channelization is not

Habi m" Condition Category
Parar.l_leter Opfimal Suboptimal Margnal Poo_l;
6. Channel Channelization or Some ch li Ct lization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas | extensive; embankments | or cement; over 80% of
minimal; stream with of bridge abutments; or shoting structures the stream reach
normal pattern. evidence of past .| present on both banks; channelized and
channelization, i.e., and 40 to 80% of stream | disrupted. Instream
dredging, (geeater than reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely.
present, but recent

20 19718 AT

stream <7:1 (generally 5
o 7); variety of habitat is
key. In streams where
tiffles are continuous,
placement of boulders or
other large, natural
obstruction is important.
5

(1)

Banks stable; evidence of
erosion or bank failure
absent or minimal; little:
potential for future
problems. <5% of bank
affected.

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native

{ vegetation, including
trees, understory shrubs,
or noswoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

Occurrence of riffles Oceurrence of riffles
relatively frequent; ratio  { ¥ di

of distance between riffles ] between riffles divided by
divided by width of the the width of the stream is

between 7 to 15.

Moderately stable;
infrequent, small areas of
erosion mostly healed
over, 5-30% of bank in
reach has arcas of erosion.

QOccasional riffle or bend;
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 to 25,

Generally ali flat water or
shallow riffles; poor
habitat; distance between
riffles divided by the
width of the stream is
ratio of >25.

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has

crosional scars.

Less than 50% of the

70-90% of the 50-70% of'the

streambank surfaces streambank surfaces streambank surfaces
covered by pative covered by vegetation; covered by vegetation;
vegetation, buf one class | disruption obvious; disruption of streambank
of plants is not well- patehes of bare soil or vegetation is very high;
represented; disruption closely cropped vegetation | vegetation has been
evident but not affecting | common; less than one- removed to

full plant growth p ial § half of the p jal plant | 5 i orlessin
to any great extent; more | stubble height remaining. | average stubble height.
than one-half of the '
potential plant stubble

height remaining.

Total Score ' ‘_‘l b

Width of riparian zone Width of ripatian zone ‘Width of riparian zone 6-
>18 meters; human 12-18 meters; human 12 meters; human
activities (i.e., parking activities have impacted fvities have impacted
lots, roadbeds, ¢l ts, | zone only minimatty. zape a great deal.
lawns, or crops) have oot

impacted zone.

Width of riparian zone <6
meters: little or no
riparian vegetation due to
human activities.

A-8
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Standard Checklist
Name of Riparian-Wetland Area: Tﬁbm ¢ cb\; Cmdz

Date: S - 6e,;‘o+ ~201{  Segment/Reach ID: _ 5¢u i f %2

< Mil s 0% &Q =20y
+ % Miles: 9, Acres: ki Lz 208
%2 € 0 % - AL NEF = Zool LC
ID Team Observers: K N
M
Yes | No | N/A HYDROLOGY

X
X

Floodplain above bankfull is inundated in “relatively frequent” events

Where beaver dams are present they are active and stable

Sinuosity, width/depth ratio, and gradient are in balance with the
landscape setting {i.e., landform, geology, and bioclimatic region)

Riparian-wetland area is widening or has achieved potential extent

Upland watershed is not contributing to riparian-wetland degradation

Yes | No | N/A VEGETATION
A 6) There is diverse age-class distribution of riparian-wetland vegetation
' (recruitment for maintenance/recovery) .
7)  There is diverse composition of riparian-wetland vegetation (for
maintenancefrecovery) oF ng
8)  Species present indicate maintenance of riparian-wetland soll Qc‘& V‘“&' Nl
moisture characteristics \Aor""“" ﬂ

9)  Streambank vegetation is comprised of those plants or plant
communities that have root masses capable of withstanding
high-streamfiow events

< >

)( 10) Riparian-wetland plants exhibit high vigor
y 11) . Adequate riparian-wetland vegetative cover is present to protect
banks and dissipate energy during high flows

' 12) ~ Plant communities are an adequate source of coarse and/or large
woody material {for maintenancefrecovery}

EROSION/DEPOSITION

Floodplain and channel characteristics (i.e., rocks, overflow channels,
coarse andfor large woody material} are adequate to dissipate energy

Point bars are revegetating with ripatian-wetland vegetation

Lateral stream movement is associated with naturat sinuosity

System is vertically stable

Stream is in balance with the water and sediment being supplied by the
watershed (i.e., no excessive erosion ar deposition)

V><’>( >< | §

(Revised 1998)
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Remarks
Upptr el .
L& o f— Gomd (a Poctinns
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Slaaciai, 06 Bipecr™de sdaen. . _
o : oo .

O brvscin Wides, ~lovs BE  Lnghbrecen
Alwh o  Shncdo el drwee

51 % PRC
GG% Tye
Summary Determination

Functional Rating:

Proper Functiening Condition

Functional—At Risk X o y
Nonfunctional vV g g ot Ve @WM
Unknown

Trend for Functional—At Risk:
Upward

Downward -
Not Apparent

X

Are factors contributing to unacceptable conditions outside the control’”
of the manager? ’

Yes S

No
If yes, what are those factors?
__ Flowregulations _ Mining activities ___Upstream channel conditions
_ Channelization __ Road encroachment ___ Oil field water discharge

_Augmented flows ___ Other (specify)
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Lower Tomichi Creek Riparian Assessment, 2011

" HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

2. Embeddedness

3. Veloclty/Depth
Regime
score |0

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

5. Channel Flow
Status

score |7}

=20

not transient).

Gravel, cobble, and
boulder particles are 0~
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche sp

Al four velocity/depth.

end of scale).

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sediment. '

STREAMNAME tugn tzdny 1 Cxwob | LOCATION f) M H
STATION # RIVERMILE STREAM CLASS  (©. - 3 )
LAT 28 . 5344 LONG 0. A4S | RIVERBASIN (5 3 yavaiSoma
STORET # ’ AGENCY 1 (o RO
INVESTIGATORS [\ L
FORM COMPLETED BY  ° DATE 2(-& 2gf ~#911 | REASON FOR SURVEY,
TIME J4y° 53 aM M .
TL_ @\ LPet ¢ s on S5€.
Hobitat Condition Category
Parameter Optimal Subngﬁmal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1, Epifaunal substrate favorable for habitat; welk-suited for ‘Thabitat; habitat habitat; lack of habitat s
Substrate/ epifaunal colenization and | full colonization potential; | availability less tharn obvious; substrate
Available Cover fish cover; mix of snags, | adequate habitat for desirable; substrate unstable or lacking.
submerged logs, undercut” | maintenance of frequently disturbed or
banks, cobble or other populations; p of d,
stable habitat and at stage | additional substrate in the
to allow full colonization | form of newfall, but not
potential (i.e., logs/snags | yet prepared for
that are pot new falland | colonization (may rate at

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are more
than 75% surrounded by
fine sediment.

Only 3 of the 4 regimes

regitnes present (slow- present (if fast-shallow is
deep, slow-shatlow, fast- | missing, score lower than
deep, fast-shallow). if missing other regimes).

(Slow is < 0.3 m/s, deep is
> 0.5 m.

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-ghaliow
are missing, score low).

Dominated by 1 velocity/
depth regime (usually
slow-deep),

Little or no enlargement | Some new increase in bar
of islands or point bars formation, mostly from
and less than 5% of the gravel, sand or fine
bottom affected by sediment; 5-30% of the
sedirent deposition. bottom affected; slight
deposition in pools.

‘Water filts >75% of the

‘Water reaches base of

both lower banks, and - available channel; or
minimal amount of <25% of channel
channel substrate is substrate is exposed.

cols prevalent.

Water fills 25-75% of the

riffle substrates are mostly

j(ﬁ%a-&w Yefrucde Qv Wy
Qs b"‘ww

Moderate deposition of Heavy deposits of fine
new gravel, sand or fine  { material, increased bar
sediment on oid and new- | devefopment; more than
bars; 30-50% of the 0% of the bottom
bottom affected; sedk hanging frequently;
deposits at obstructions, | pools almost absent due to
consirictions, and bepds; | substantial sediment
moderate deposition of deposition,

available channel, and/or -

Very fittle water in
channel and mostly
present as standing pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2

Bio-Environs, LLC.
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Lower Tomichi Creek Riparian Assessment, 2011

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Condition Category

9. Vegetative

Parameters to be evaluated broader than sampling reach

each bank)

SCO!

SCORE o (RB)

Protection (score

SCORE _b(LB)

SCORE ' 5(RB,

SCORE é LB}

5

SN
s

Banks stable; evidence of
3. Bank Stability erosion o1 bark fajlure
(score each bank) absent or minimal; little
potential for foture
Note: defermine left | problems. <5% of bank.
or right side by affected.
facing downstream.
SCORE {7 )(LB)

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in

reach has areas of erosion.

Habitat
Parameter Optim_:zl Saboptimal Marginal Poor
6. Channel Channelization o Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually inarcas | extensive; embankments | or cement; over $0% of
minimal; stream with of bridge abutments; or shoring structures the stream reach
normal pattem. evidence of past present on both banks; channelized and
channelization, i.e., and 40 to 80% of stream | distupted. Instream
dredging, (greater than reach channelized and habitat greatly altered or
past 20 yr} may be disrupted, removed entizely.
present, but recent
channelization is not
present. -
SCORE \\p 20 19 18- 17 (16Y: 45 14 13127114100 9 8+ 7. 6:f 5 4 312 10
Oceurrence of riffles Oceurrence of riffles Occasional riffle or bend; { Generally all flat water or
7. Frequency of relatively frequent; ratio | infrequent; distance bottom contours provide | shallow riffles; poor
Riffles (or bends) of di t vifffes |t tiffles divided by | some habitat; distance habitat; distance between
divided by width of the the width of the stream s { between riffles divided by | riffles divided by the
stream <7:1 (generally 5 | between 7 to 15. _the width of the siream is | width of the stream is a
to 7); variety of habitat is between 15 to 25. ratio of >25.
key. In streams whete
riffles are continuous,
placement of boutders or
other large, natural
obstruction is important.
SCORE ) : )

Unstable; many eroded

Moderatel ble; 30-
y

60% of bank in reach has | areas; "raw" arcas

areas of erosion; high frequent along straight

erosion potential during | sections and bends;

floods. obvious bank sloughing;

60-100% of bank has
erosional scars.

More than 90% of the

immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
discuption through
grazing or mowing
minimal or not evident;

to grow naturally.

streambank surfaces and

almost all plants allowed

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped vegetation
common; less than one-
half of the potential plant
stubbie height remaining,

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to

S centitneters or kess in
average stubble height.

7

‘Width of riparian zone
10. Riparian >18 meters; human
Vegetative Zone activities (i.c., parking
‘Width (score each lots, roadbeds, clear-cuts,
bank riparian zone)  } lawns, or crops) have not

Width of riparian zone
12-18 meters; human
activitics have impacted
2zone only minimally.

‘Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

Width of riparian zone <6
meters: litle ormo
riparian vegetation due to
human activitics.

Total Score kl; S

A-8

Bio-Environs, LLC.
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Lower Tomichi Creek Riparian Assessment, 2011

Standard Checklist
Name of Riparian-Wetland Area: e\ cae Cseele

Date: 29 - 24pd - Doy Segment/Reach ID: Sk %3
. TERR> 34,y
5 Miles: D« 5(} _2981er Acres: .12 ac PEC = wu g

WE = O L
ID Team Observers: k‘_,‘(\ Y [
. . J

Yes | No | NIA HYDROLOGY

>< ‘1) Floodplain above bankfull is inundated in “relatively frequent” events

X

Where beaver dams are present they are active and stable

Sinuosity, width/depth ratio, and gradient are in balance with the
fandscape setting (i.e., landform, geoclogy, and bioclimatic region)

Riparian-wetland area is widening or has achieved potential extent

Upland watershed is not contributing to riparian-wetland"degradation

Yes | No | N/A VEGETATION

6) There is diverse age-class distribution of riparian-wetland vegetation
{recruitment for maintenancefrecovery) : :
/ 7)  There is diverse composition of riparian-wetland vegetation (for
maintenance/recovery)

8)  Species present indicate maintenance of riparian-wetiand soil
moisture characteristics

>

9)  Streambank veg'etation is comprised of those plants or plant
communities that have root masses capable of withstanding
high-streamflow events

~

)< N 10)  Riparian-wetland plants exhibit high vigor
1) Adequate riparian-wetland vegetative cover is present fo protect
banks and dissipate energy during high flows

12) Plant commiunities are an adequate source of coarse and/or large
woody material (for maintenance/recovery)

<

Yes EROSION/DEPOSITION

13) Floodplain and channel characteristics {i.e., rocks, overflow channels,
coarse and/or large woody material) are adequate to dissipate energy

X<

14) Point bars are revegetating with riparian-wetland vegetation

N

>

15) Lateral stream movement is associated with natural sinuosity

- 16) System is vertically stable

i

17) Stream is in balance with the water and sediment being supplied by the
watershed (i.e., no excessive erosion or deposition)

(Revised 1998)
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Lower Tomichi Creek Riparian Assessment, 2011

Remarks

M (PRI CLY. VYN, .
- QoA Bomeiin Cortp on, '\dﬂ.clw[_\l

IS o Cre T, Gt g 2
__________J—--————'——-—v

Cﬁ»% QK\CU?J“-‘*J'\}‘ voslymma ot TO Renng s

Summary Determination
Functional Rating:

Proper Functionng Condition

Functional—At Risk X

Nonfunctional
Unknown

Trend for Functional-—At Risk:

UpWﬁTd __? \)Q\rff‘d W‘A“’“—’W EQ’QU“E—‘L
Downward
Not Apparent

B

Are factors contributing to unacceptable conditions outside the control
" of the manager?

Yes
No
“If yes, what are those factors?
.~ __ Flowregulations ___ Mining activites ~ ___ Upstream channel conditions
" . Channelization . Road encroachment - ___ Oil field water discharge

~ Augmented flows ___ Other (specify)
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Lower Tomichi Creek Riparian Assessment, 2011

Standard Checklist
Name of Riparian-Wetland Area: T \‘de\‘{ CN_@J"—

Dite: IR - Soab ~20(( Segment/Reach ID: QQM\A_A ¥ l-\

4 0,3y i, LEDLES o o= 2.9% Z o 5
AMiles: S =090 wi , lugrie Acres: 5 = 2.59 Cag C 20 Zeiiun
) pee: 928 eec 9.9

ID Team Observers: Gy (- NE = 1115 LE WE T %0’
J

Yes | No | NiA HYDROLOGY

X
A

Floodplain above bankfull is inundated in “relatively frequent” events

Where beaver dams are present they are active and stable

Sinuosity, width/depth ratio, and gradient are in balance. with the
. landscape setting (i.e., landform, geology, and bioclimatic region)

Riparian-wetland area is widening or has achieved potential extent

Upland watershed is not contributing to riparian-wefland degradation

Yes | No | N/IA ' VEGETATION

6) There is diverse age-class distribution of riparian-wetland vegetation
(recruitment for maintenance/recovery)

7)  Thereis diverse composition of riparian-wetland vegetation'(for
" maintenancel/recovery)

<<

8)  Species present indicate maintenance of riparian-wetiand soil
moisture charactaristics

9)  Streambank vegetation is comprised of those plants or plant \(‘o:(\' ot
o.ommunities that have raot masses capable of withstanding cnang
high-streamflow events o

| < [><

10) Riparian-wetland plants exhibit high vigor

(\u c,\l\l.\.\f‘ ‘AJ ‘

11)  Adequate riparian-wetiand vegetative cover is present to protect
banks and dissipate energy during high flows

\( 12) Plant communities are an adequate source of coarse and/or large
woody material {for maintenance/recovery)

Yes EROSION/DEPOSITION

13) Floodplain and channel characteristics (i.e., rocks, overflow channels,
coarse and/for large woody material) are adequate to dissipate energy

14) _Point bars are revegetating with riparian-wetland vegetation

15) Lateral stream movement is associated with natural sinuosity

X<

16) System is vertically stable

17) Stream is in balance with the water and sediment being supplied by the
watershed (i.e., no excessive erosion or deposition)

(Revised 1998)
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Lower Tomichi Creek Riparian Assessment, 2011

Remarks
A L2 —3414: R T Vs cbreeant §
[ \, - A\ M Py

- e T O T ineim clage el be_recensr
X ooy o=k d\Q{D N\:—‘&‘ \f\N_D @u‘u;\c\OM

Qo ciemn il o cvren v

'Summary Determination

Functional Rating:

Proper Functioning Condition
Functional—At Risk Z

Nonfunctional

Unknown

Trend for Funétional———At Risk: '
bﬁ)m Yoo c"\”‘”‘“ﬁ" ve

Upward -7 e a -

Downward
Not Apparent

¥

Are factors contributing to unacceptable conditions outside the control
of the manager?

Yes _
No A
If yes, what are those factors?
___ Flow regulations ___ Mining activities ___Upstream channel conditions

___ Chanpelization ~ __ Road encroachment ___ Oilfield water discharge
____Augmented flows ____ Other (specify) ‘
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Lower Tomichi Creek Riparian Assessment, 2011

Ly7 D], 5332 - V. Az04

5158, 650“)—\0(4.4’1&‘1

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME “[Iyn~ici, (ool | LocATION See . x  #5 + 8§

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVERBASIN {9} wn vr £rirs ]

STORET # AGENCY 4 RuUC D

INVESTIGATORS P ¢ (_

FORM COMPLETED BY DATE 3B -5¢gf - 20 [{ | REASON FOR SURVEY
TIME AM PM

Sfrern e

SE.S

Erbkrd en Beaed =>

90 €8S

Condition Category

Habitat
Parameter Optimal Suboptimal Marginal Poor
— e —

Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable

1. Epifaunal - | substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is

Substrate/ epifaunal colonization and | full colonization potential; } availability fess than obvions; substrate

Available Cover fish cover; mix of snags, | adequate habitat for desirable; sub ble or lacking.
submerged logs, undercut | maintenance of frequently disturbed-or
Dbanks, cobble or other populations; p of d.
stable habitat and at stage |} additional substrate in the
to allow full colonization | form of newfall, but not
potential (i.2., logs/snags | yet prepared for
that are not new falland | colonization (may rate at

nt), higE end of scale).

SCORE 21 : ] 8 B R A
Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and

2. Embeddedness ‘boulder particles are 0- boulder particles are 25- | boulder particles are 50- | boulder particles are more
25% surrounded by fize | 50% sumrounded by fine | 75% surrounded by fine | than 75% surrounded by
sediment. Layering of sediment. sediment. fine sediment.
cobble provides diversity ’
of niche space.

3. Velocity/Depth
Regime

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

5. Channel Flow
Status ’

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

(Slow is < 0.3 m/s, deep is

> (),

Little or no enlargement
of istands or point bars
and less than 5% of the
bottomn affected by
sediment deposition.

Water reaches base of
both lower banks, and
minimal amount of

chamel sut

Only 3 of the 4 regimes

present (f fast-shallow is
missing, score lower than
if missing other regimes).

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shallow
are missing, score low).

Dorminated by 1 velocity/
depth regime (usualiy
slow-deep).

Water fills >75% of the
available channel; or
<25% of channel

Some new increase in bar’
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottomn affected; slight
deposition in pools.

Moderate deposition of
new gravel, ssad or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposils at obstructions,
censirictions, and bends;
moderate deposition of

Is prevalent,

Heavy deposits of fine
material, increased bar
development; more than.
50% of the bottom
changing frequently;
pools almost absent due to
substantial sediment

deposition,

‘Water fills 25-75% of the
available channel, and/or

riffle substrates are mostly

15
exposed.

is exp

Very little water in.
channel and mostly
present as standing pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2

Bio-Environs, LLC.
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Lower Tomichi Creek Riparian Assessment, 2011

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

SCORE 9_\ @LB)

Parameters to be evaluated broader than sampling reach

1571477

Occurrence of riffles Ocourrence of riffles Occasional riffle or bead; | Generally all flat water or
7. Frequency of refatively frequent; ratic | infrequent; distance bottom contours provide | shallow riffles; poor
Riffles (or bends) of distance between riffles | between riffles divided by | some habitat; distance habitat; distance between

E divided by width of the the width of the stream is | between riffles divided by | riffles divided by the

stream <7:1 (generally 5 | between7to 15. the width of the stream is | width of the stream is 2

to 7); variety of habitat is between 15 to 25. ratio of >25.

key. Instreams where

rifffes are continuous,

placement of boulders or

other large, tratural

cobstrustion is important.
SCORE A8

)

Width of riparian zone

‘Width of riparian zone

‘Width of riparian zone 6-

‘Width of riparian zone <6

L2
Habitat : Condition Category
Parameter OptM Suboptimal Marginal Poor -
6. Channel Channelization or Some chaanelization Channelization may be Banks shored with gabion O [L“O
Alteration dredging absent or present, usually inareas | extensive; embankments | or cement; over 80% of .
minimal; stream with of bridge abutments; or shoring structures the stream reach 2K W)e
normal pattern. evidence of past present on both banks; channelized and
channelization, i.e., and 40 to $0% of stream  { disrupted. Instream D PR €7 2ad
dredging, (greater than reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely. W
present, but recent
channelization is not
present.

Banks stable; evidence of | Moderately stable; Moderately unstable; 30- | Unstable; many eroded
8. Bank Stability erosion or bank failure infrequent, small areas of | 60% of'bank in reach has | areas; "raw" areas -~ !
(score each bank) absent or minimal; little | erosion mostly healed areas of erosion; high frequent along straight L\@J
potential for future over. 5-30% of bank in erosion potential duting sections and bends; (b(/)"
Note: determine left | problems. <5% of'bank | reach has areas of erosion. { floods. obvious bank sloughing; M
or right side by affected. 60-100% of bank has &
facing downstream, sional scars.

More than 90% of the 70-90% of the 50-70% of the Less than 50% of the :\J"Jl
9, Vegetative streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces . Qj
Protection (score immediate riparian zone | covered by native covered by vegetation; covered by vegetation; Q\ v (W,
each bank) covered by native vegetation, but one class | disruption obvious; disruption of streambank :-7
vegetation, including of planis is not wefl- patches of bare soil or vepetation is very high; S \52/
trees, understory shrubs, | represented; distuption closely cropped vegetation | vegetation has been @ I-24
or nonwoody evident but not affecting | common; less than one- removed to
macrophytes; vegetative | full plant growth ial | halfof the p ial plant | 5 centi or less in
disruption through to any great extent; morc | stubble height remaining. | average stubble height.
grazing or mowing than one-half of the
minimal or not evident; potential plant stubble
almost all plants allowed  { height remaining.
fo grow naturally.
SCOREa (LB) |Left

16, Riparian >18 meters; human 12-18 meters; human 12 meters; human meters: little orno

Vegetative Zone activities (i.e., packing activities have impacted  { activities have impacted | riparian vegetation duc to o 96&4)

‘Width (score each. - { lots, roadbeds, clear-cuts, } zone only minimally. zone a great deal. human activities.

‘bank riparian zone)  { lawns, or crops) have not ’ p@c ol
’ impacted zone.

scomza(w) ot @%

Total Score _U_(.&_

NCY

A-8  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2
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Lower Tomichi Creek Riparian Assessment, 2011

Standard Checklist
Name of Riparian-Wetland Area: ng-wx{ <A, Creehn

Date: Qe - 9¢ #-26(f  Segment/Reach ID: 5 (N + (0

) "Rz 1L32

A~ Miles: 0 44wy, | 231,16 Acres: .12 PeC = 0.4
! V&2 o7 Le

ID Team Qbservers: | Q.JTL

Yes | No | N/A HYDROLOGY

X

Floodplain above bankfull is inundated in “relatively frequent” events

Where beaver dams are present they are active and stable

Sinuosity, width/depth rafio, and gradient are in balance with the Too wikx .
landscape setting (i.e., landform, geology, and bioclimatic region)

Riparian-wetland area is@e@or has achieved potential extent

X

Uptand watershed is not contributing to riparian-wetland degradation

Yes | No | N/A VEGETATION

6) There is diverse age-class distribution of riparian-wetland vegetation
(recruitment for maintenance/frecovery)

7)  There is diverse compaosition of riparian-wetland vegetation (for
mainienance/recovery) ’

><|><

8)  Species present indicate maintenance of riparian-wetland soil
moisture characterisics . '

9)  Streambank vegetation is comprised of those plants or plant
communities that have root masses capable of withstanding
high-streamflow events

Kb B

10)  Riparian-wefland plants exhibit high vigor

4

) 1} Adequate riparlan-wetland vegetative cover is present to protect
banks and dissipate energy during high flows

12)  Plant communities are an adequate source of coarse and/or large
woody material (for maintenancefrecovery)

P

Yes EROSION/DEPOSITION

13) Floodplain and channel characteristics (i.e., rocks, overfliow channels,
coarse and/or large woody material) are adequate to dissipate energy

X

14) Point bars are revegetating with riparian-wetiand vegetation

<]

15} Lateral stream movement is associated with natural sinuosity

16) System is vertically stable

* P&

17) Stream is in balance with the water and sediment being supplied by the
watershed (i.e., no excessive erosion or deposition)

(Revised 1998)
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Lower Tomichi Creek Riparian Assessment, 2011

Remarks

O p Lo, Sm KOL \M(c}xt—\/u‘
Nz, vo'd "Sowao senade  Pdow pa
%) e, Nex  ongotan e w\é\»»)
- Ura«)tm-. MWM N
—\fv\|u\.wﬂ L VS eA Bt 6" C P yvua, L(‘:M
o Sy arcan paMuciad wo W Ceine 17 -
~ G Cenep YA civs va, e ol T

S I Wl poyalany &Lv\_s Bl \u!c«.@ud

\&\,\(A s Ry Dct_:»(/\,év

- Pacd \QM ‘(Y\IV"\\-—/\.‘_SJ"\ Tl sreatal
YA poue e SRR e nn (U =

Afrer~ Jewel ’es Getehm = YT

Summary Determination
Functional Rating:

Proper Functioning Condition’
Functional—At Risk ).

Nonfunctional

Unknown

Trend for Functional—At Risk:

Upward X
Downward :
Not Apparent '

Are factors contnbutmg to unacceptable condltlons outside the control
of the manager?

Yes

No
If yes, what are thoese factors?
___Flow regulations ___ Mining activities . ___ Upstream chamnel conditions
__ Chanpelization = ___ Road encsoachment _ Oil field water discharge

_ Augmented flows __ Other (specify)
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Lower Tomichi Creek Riparian Assessment, 2011

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME \ rr ety Lqesh | LOCATION o~ ich_ Credt Do Y
STATION # “‘-‘H o RIVERMILE STREAM CLASS
LAT29.528y  LONG -int, @%m% | RIVERBASN (D0 v Sopm
STORET # ] ‘ AGENCY \Jf ReoC D
INVESTIGATORS | A T B
FORM COMPLETED BY ! DATE 2o REASON FOR SURVEY
“- TIME (%)Y aM »M Q_\ — '0":: .
LOwn yny =g =
Habitat Condition Category
Parameter Ophma_l §u_bopnmal Marglnal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1, Epifaunai substrate favorable for - | habitat; well-suited for habitat; habitat habitat; lack of habitat s
Substrate/ epifaunal colonization-and | full colonization potential; | availability less than obvious; substrate
Available Cover fish cover; mix of snags, | adequate habitat for desirable; substrate unstable or lacking.
submerged logs, undercut | maintenance of frequently disturbed or
banks, cobble or other populations; presence of | removed.

stable habitat and at stage ] additional substrate in the

to allow full colonization | form of newfall, but not

potential (i.e., logs/snags | yet prepared for :

that are pot pew falland | colonization (may rate at
ot transient). High end of scale).

SCORE

7

'E Gravel, cobble, and” - Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and
£ | 2. Embeddedness | boulder particles are 0- boulder particles are 25- | boilder particles are 50- | boulder particles are more
‘ - 25% surrounded by fine | 50% surrounded by fine | 75% swrrounded by fine | than 75% surrounded by

= sediment. Layering of sediment. sediment. ' fine sediment.
cobble provides diversity ! '

= of niche space.

4 '
1271 . All four velocity/depth | Only 3 of the 4 rogitnes | Only 2 of the 4 habitat Daminated by 1 veloeity/ jmosé"'\

% | 3. Velocity/Depth regimes present (sfow- present (if fost-shallow is | regimes present (if fast- depth regime (usually ¥

2 | Regime deep, slow-shallow, fast- | missing, score lower than | shallow or slow-shallow slow-deep). © X e

& deep, fast-shallow). if missing other regimes). | are missing, score low). . (&OL‘— \
(Slow is < 0.3 m/s, decp is . . &f— @—’\‘HJ ﬁ_"
> 0.5 m)

a | SCORE

Gl

B Little or no enlargement | Some new increase inbar | Moderate deposition of | Heavy deposits of fine

4, Sediment of islands or point bars formation, mostly from new gravel, sandor fine | material, increased bar
Deposition and less than 5% of the gravel, sand or fine sediment on old and new | development; more than
bottom affected by sediment; 5-30% of the bars; 30-50% of the 50% of the bottom
sediment deposition. bottom affected; slight bottom affected; sediment | changing frequently;
deposition in pools. deposits at obstructions, | pools almost absent due to

constrictions, and bends; | substantial sediment
moderate deposition of deposition.

‘Water reaches base of Water fills >75% of the Water fills 25-75% of the | Very little water in

:‘: r(‘:s./""

5. Channel Flow both lower banks, and available channel; or available channel, and/or | chanmel and mostly
Status minimal amount of <25% of channel riffle substrates are mostly | present as standing pools. o P—Q
) channel suby is 1 is exposed. exposed.
exposed.

SCORE

Rapid Bioassessment Protocels For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2 A7
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Lower Tomichi Creek Riparian Assessment, 2011

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

7. Frequency of
Riffles ¢or bends)

8. Bank Stability

{score cach bank)

Note: determine left
or right side by
facing downstream.

SCORE _J(LB)
score ~ |®B)

9. Vegetative
Protection (score
each bank) -

Parameters to be evaluated broader than sampling reach

SCOREi (LB)
score °{ ®B)

1¢. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

scomsz (LB)

Occumrence of riffles
relatively frequent; ratio

Occumrence of riffles

of distance between riffles
divided by width of the
stream <7:1 (generally $
to 7}, variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural

F obstruction is important

between riffles divided by
the width of the stream is
between 7 to 15.

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some <t lization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually inareas | extensive; embankments | or cement; over 80% of
minimal; stream with of bridge abutments; or shoring structures the stream reach
normal pattern. evidence of past present on both banks; chiannelized and
channelization, Le., and 40 to 80% of stream | disrupted. Instream
dredging, (greater than reach channelized and habitat greatly altered or
past 20 yr) may be ' disrupted. removed entirely.
present, but recent
channelization is not
present.
SCORE 20771918 1716 |45 14 504322100

Occasional riflle or bend;
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 to 25.

Generally all flat water or
shallow riffles; poor
habitat; distance between
niffles divided by the
width of the stream is a
ratio of >25.

Banks stable; evidence of
erosion or bank failure -
absent or niinimal; little
potential for future
problems. <5% of bank
affected.

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

Unstable; many eraded
areas; "raw" arcas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has

crasional scars.

More than 90% of the 70-90% of the 50-70% of the Less than 50% of the
streambank suefaces and | streambank surfaces streambank surfaces streambank surfaces
immediate riparian zone | covered by native covered by vegetation; covered by vegetation;
covered by native vegelation, but one class | disruption obvious; disruption of streambank
vegetation, including of plants is not well- patches of bare soil or vegetation is very high;
trees, understory shrubs, | represented; disruption closely cropped vegetation | vegetation has been

or nonwoody evident but not affecting | common; less than one- removed to
macrophytes; vegetative | full plant growth potential | half of the potentia plant ] 5 centimeters or fess in
disruption through to any great extent; more | stubble height remaining, | average stubble height.
grazing or mowing than one-half of the

minimal or not evident; potential plant stubble

almost all plants zllowed | height remaining.

to grow naturally.

Left Banik

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not

Width of riparian zone
12-18 meters; human
activities have impacted
zone oply minimally.

‘Width of riparian zone 6+
12 meters; human
activities have impacted
zone a greatdeal.

Width of riparian zone <6
meters: little orno
riparian vegetation due to
human activities.

impacted zoze.

Total Score I l éi

A-8  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2

Bio-Environs, LLC.

Page 77



Lower Tomichi Creek Riparian Assessment, 2011

Standard Checklist

Name of Riparian-Wetland Area: Tt) R \‘z,\f\ { ceec

Date:_ 5 -ock 20l Segment/Reach ID: 48
M dulewmi; 3H40LE > 33% o . A 2
# Miles:§e= o, S0, RlobALE Acres: 8 =4 %gc‘f_";_, FQ'P"'E- E‘s
O S Y B Loy
ID Team Observers: KA L tew
~NR CES

Yes | No | N/A HYDROLOGY

X
X

Floodplain abdve bankfull is inundated in “relatively frequent” events

Where beaver dams are present they are active and stable

Sinuosity, width/depth ratio, and gradient are in balance with the
landscape setting (.., landform, geology, and bioclimatic region)

Riparian-wetland area is widening or has achieved potential extent

Upland watershed is not contributing to riparian-wetland degradation

Yes | No | N/A VEGETATION
l 6) There is diverse age-class distribution of riparian-wetland vegetation
{recruitment for maintenancefrecovery)

7) Thereis diverse composition of riparian-wetland vegetation {for
maintenancefrecovery)

8) Specles present indicate maintenance of riparian-wetiand soil
moisture characteristics

9)  Streambank vegetation is comprised of those plants or plant
communities that have root masses capable of withstanding
high-streamflow events ’

)<7<~><><

10}  Riparian-wetland plants exhibit high vigor

: 11)  Adequate riparian-wetland vegetative cover is present to protect
banks and dissipate energy during high flows

12)  Plant commurities are an adequate source of coarse and/or large
X i woody material (for maintenance/recovery)

Yes EROSION/DEPOSITION

Floodplain an@hamcterisﬁcs (i.e., rocks, overfiow channels,
coarse and/or [arge woody material) are adequate to dissipate energy

Point bars are revegetating with riparian-wetland vegetation

Lateral stream movement is associated with natural sinuosity

System is vertically stable

Stream is in balance with the water and sediment being supplied by the
watershed (i.e., no excessive erosion or deposition)

(Revised 1998)
63
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Lower Tomichi Creek Riparian Assessment, 2011

Remarks
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Summary Determination

Functional Rating:

Proper Functiening Condition

Functional—At Risk - 7 Z

Nonfunctional
Unknown

Trend for Functional—At Risk: -7 Tatsd

< hY
Upward | ~Wr pafeddns Gz

Downward
Not Apparent

e

Are factors contributing to @macceptable conditions outside the control
of the manager? '

Yes

No
If yes, what are those factors?
__Flowregulations ___ Mining activities ~___ Upstream channel conditions
___ Channelization ~ ___ Road encroachment ___ Oil field water discharge

_ Augmented flows ___ Other (specify)

64
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Lower Tomichi Creek Riparian Assessment, 2011

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME T el LOCATION SW # 7 + 6 By & @f‘l}"{l
STATION # RIVERMILE STREAM CLASS "2
LAT 3R 522725 LONG-10,4370 RIVER BASIN CQ W“Y\‘\kh
STORET # AGENCY  {J(o P o D
INVESTIGATORS K& . T
T Z
FORM COMPLETED BY DATE v g" i REASON FOR SUR
n TIME [ 57 (;%MO ™ é:ﬂ,
L 2525
Habitat : . ) Condition Category
Parameter Optimal ) Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat haebitat; lack of habitat is
Substrate/ epifaunal coloni itand | full colonization potential; | availability [ess than obvious; substrate
Available Cover fish cover; mix of snags, ' | adequate habitat for desirable; substrate unstable or lacking.
submerged logs, undercut | maintenance of frequently disturbed or
banks, cobble or other populations; presence of | removed.

stable habitat and at stage | additional substrate in the
to allow full colonization - { form of newfall, but not
potential {i.c., logs/snags | yet prepared for

that are not new falland | colonization (may rate at
niot transient). . h1gh end of scale)

Gravel, cobble, and Gravel, cobble, and * | Gravel, cobble, and Gravel, cobble, and

2. Embeddedness boulder particles are 0- boulder particles are 25- | boulder particies are 50- | boulder particles are more
. 25% surrounded by fine | 50% sumounded by fine | 75% summounded by fine | than 75% surrounded by
. sediment. Layering of sediment. sediment, fine sediment.

cobble provides diversity
of mehe ace.

20018

| Only 7 of the 4 habitat

Parameters to be eviluated in sampling reach

S 4o 1 All fourvelocity/epth | Only 3 of the 4 regimes __} Pominated by 1 velocity/
3. Velocity/Depth | regimes present (slow- present (if fast-shallow is  { regimes present (if fast- deptiyregime (usually | - B
Regime deep, slow-shallow, fast- | missing, score lower than | shallow or slow-shallow | slow-deep).
decp, fast-shallow). if missing other regimes). | are missing, score low). :
(Slow is < 0.3 m/s, deep is
>0.5m)
SCORE
Little or no enlargement | Some new increase in bar | Moderate deposition of Heavy depaosits of fine
4. Sediment of islands or point bars formation, mostly from new gravel, sand ox fine | material, increased bar
Deposition and less than 5% of the gravel, sand or fine sediment on old and new | development; more than
[ bottom affected by sediment; 5-30% of the bars; 30-50% of the 50% of the bottom
sediment deposition. | bottom affected; slight - | bottom affected; sediment | changing frequently;
deposition in pools. deposits at obstructions, | pools almost absent due to

coastrictions, and bends; { substantial sediment
‘moderate deposition of deposition.
pools prevalen!

Water reaches base of Watet fills >75% of the Water fills 25-75% of the | Very little water in

5. Channel Flow both lower banks, and available channel; or available channel, and/or ~ | channel and mostly
Status . minimal amount of <25% of channel riffle substrates are mostly { present as standing pools.
channel sut is L is exposed. exposed.
exposed. e

20 119718217 16}

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
‘Macroinveriebrates, and Fish, Second Edition - Form 2 A-7
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Lower Tomichi Creek Riparian Assessment, 2011

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Habitat

Cendition Category

7. Frequency of
Rifiles (or bends)

pling reach

SCORE

than

8. Bank Stability
(score each bank)

E

Note: determine left
or right side by
facing downstream.

SCORE (LB) .
SCORE RB)

tad T

9. Vegetative
Protection (score
each bank)

Parameters to be eval

SCORE__ (LB)
SCORE ___ (RB)
10. Riparian

Vegetative Zone

Width (score each
bank riparian zone)

SCORE__(LB)

SCORE

channelization is not
present.

Parameter OpM Subnﬂtlmal Marginal Poor
6. Channel Channelization or Some c} Jizati Channeli may be Banks shored with gabion
Alteration dredging absent or present, usuaily in areas | extensive; embankments  { or cement; over 80% of
minimal; stream with of bridge abutments; or shoring structures the stream reach
normal pattern. evidence of past present on both banks; channelized and
channelization, i.c., and 49 to 80% of siream | disrupted. Instream
dredging, {greater than reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely.
present, but recent

Ocourrence of riffles
relatively frequent; ratio
of distance between riffles
divided by width of the
stream <7:1 (generally 5
to 7); variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural
batruction i

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank
affected.

Occurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream is
between 7 to I5..

Occasional riffle or bend;
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 ta 25.

Generally ail flat water or
shallow riffles; poor
babitat; distance between
riffles divided by the
width of the stream is a
ratio of >25.

Moderately stable;
infrequent, small areas of
srosion mostly healed
over. 5-30% of bank in
reich has arcas of erosion.

More than 90% of the
streambank surfaces and
tmmediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almest all plants allowerd
to grow naturall

Width of riparian zone
>18 meters; human
avtivities (i.c., parking
lots, roadbeds, clear-cuts,
{awns, or crops) have not
impacted zone.

Total Scere lO ;5

| 70-90% of the

streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; distuption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining,

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimaltly.

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floads.

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has

crosjonal scars.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped vegetation
common; less than one-
half of the potential plant-
stubble height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

Width of riparien zone 6-
12 meters; human.
activities have impacted
zone a great deal.

‘Width of riparian zope <6
meters: litde orno
riparian vegetation due to
human gotivities.

A-8
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Lower Tomichi Creek Riparian Assessment, 2011

Standard Checklist
Name of Riparian-Wetland Area: {ev~idX, Cceele

Date: 10- o<k 2o\ Segment/Reach ID: Setinst m O’

xMiles: [N, @ra3 Le Acres:_ 2§ .47 — €¥C

1D Team Observers: Ay T
48 &5

Yes | No | N/A HYDROLOGY

1) Floodplain above bankfull is inundated in “relatively frequent” events

Where beaver dams are present they are active and stable

Sinuosity, widih/depth ratio, and gradient are in balance with the
landscape setting (i.e., landform, geology, and bioclimatic region)

Riparian-wetland area is widening or has achieved potential extent

<P

Upland watershed is not contributing to riparian-wetiand degradation

Yes | No | N/A VEGETATION

6) Thereis diverse age-class distribution of ripartan-wetland vegetation
(recruitment for maintenance/recovery)

7)  Thereis diverse composition of riparian-wetland vegetation (for
_ maintenance/recovery)

§  Species present indicate maintenance of riparian-wetland soil
moisture characteristics

9}  Streambank vegetation is comprised of those plants or plant
communities that have root masses capable of withstanding
high-streamfiow events

46} Riparian-wetiand plants exhibit high vigor

11)  Adequate riparian-wetfand vegetative cover Is present to protectB
banks and dissipate energy during high flows

42) Plant communities are an adequate source of coarse and/or large
woody material (for maintenance/recovery)

Pl vt Bl o et e

&
[

No | N/A EROSION/DEPOSITION

13) Floodplain and channel characteristics (i.e., rocks, overfiow channels,
coarse andfor large woody material) are adequate to dissipate energy

14} Point bars are revegetating with riparian-wetland vegetation

15) Lateral stream movement is associated with natural sinuosity

16) System is vertically stable

17) Stream is in balance with the water and sediment being supplied by the
watershed (i.e., no excessive erosion or deposition)

< PP

(Revised 1998)
63.
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Lower Tomichi Creek Riparian Assessment, 2011

Remarks
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Summary Determination
Functional Rating:

Proper Functioning Condition
Functional—At Risk
Nonfunctional

Unknown

. Trend for Functional—At Risk:

Upward _:X_

Downward
Not Apparent

Are factors contributing to unacceptable conditions outside the control
of the manager?

Yes
No _)K
If yes, what are those factors?
___ Flow regulations ____'Mining activities ____Upstream channel conditions

___ Channelization __ Road encroachment ___ Oil field ‘water discharge
____Augmented flows ___ Other (specify)

64
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Lower Tomichi Creek Riparian Assessment, 2011

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

3 - A ,
STREAM NAME !W\t(l/\ {‘(fek

LOCATION S, 4 oo = ('i

STATION #

RIVERMILE

STREAM CLASS

LAT 2@ 5174 LONG —]0fe. 4441

RIVER BASIN (D 1 YA & oy

2. Embedded

not

h

h end of scale).

STORET # AGENCY  \J (o )
INVESTIGATORS b v} , T ).
FORM COMPLETED BY DATE {0 ock 20 il REASON FOR SURVEY
T {
ey IME JOLoE] . av e Shcccn. Breme s,
Tt
18 LS
Habitat Condition Category
Parameter Ontimal S“‘}Dnﬁmﬁ[ Maginal Pm.lr
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal cotonization and | full colonization p 1al; { availability less than obvious; substrate
Available Cover fish cover; mix of snags, | adequate habitat for lesirable; sut ble or lacking,
submerged logs, undercut § maintenance of frequently disturbed or
banks, cobble or other populations; presence of | removed. -
stable habitat and at stage ] additional substrate in the
to allow full colonization { form of newfall, but not
potential (i.e., logs/snags ] yet prepared for
that are pot new falland | colonization (mey rate at

)

Gravel, cobble, and

SCORE

3. Velocity/Depth
Regime

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

5. Channel Flow
Status

SCORE

4

boulder g are -

'} 25% surrounded by fine
sediment. Layering of
cobble provides diversity

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sediment.

Gravel, cobble, and

boulder particles are 50-
75% sumrounded by fine
sediment.

Gravel, cabble, and
boulder particles are more
than 75% surrounded by
fine sediment.

of niche space.

All four velocity/depth .
regimes present (slow-
desp, slow-shallow, fast-
deep, fast-shatlow),

(Slow is < 0.3 m/s, deep is
> 0.5 m.

Little or no enlargement
.| ofistands or point bars
and less than 5% of the
bottom affected by
sediment deposition,

Only 3 of the 4 regimes

present (if fast-shallow is
missing, seore lower than
if missing other regimes).

Only 2 of the 4 habitat

regimes present (if fast-
shallow or stow-shallow
are missing, score low).

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Dominated by 1 velocity/
depth regime (usually
slow-deep).

Moderate deposition of Heavy deposits of fine
new gravel, sand or fine material, increased bar
sediment on old and new | development; more than
bars; 30-50% of the 50% of the bottom

bottor affected; sedi hanging frequently;
deposits at obstructions, | pools almost absent due to
constrictions, and bends; { substantial sediment
mederate deposition of deposition.

‘Water reaches base of Water fills >75% of the ‘Water fills 25-75% of the | Very little water in

both lower banks, and available channel; or . available channel, and/for | channel and mostly
minimal amount of <25% of channel riffle substrates dre mostly | present as standing pools.
channel substrate is substrate is exposed. exposed. .

exposed. i

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2
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Lower Tomichi Creek Riparian Assessment, 2011

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

7. Frequency of
Riffles (or bends})

8. Bank Stability
{score each bank)

Note: determine left
orright side by
facing downstream.

SCORE ___(LB)
SCORE __(RB)

Parameters to be evaluated broader than sampling reach

channelization is not
present.

Habitat CDII(M Cagegory
Parameter Optimal Suboptimal Marg‘i nak FPoor
6. Channel Channelization or Some cl fization Ct lization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas | extensive; embankments  § or cement; over 80% of
minimal; stream with of bridge abutments; or shoring structures the stream reach
normal pattern. evidence of past present on both banks; channelized and
channelization, i.e., and 40 to 80% of strecam | disrupted. Instream
dredging, (greater than reach channetized and habitat greatly altered or
past 20 yr) may be disrupted. removed entirely. .
present, but recent .

20019718 17

Occurrence of riffles
selatively frequent; ratio
of distance between niftles
divided by width of the
stream <7:1 (generally 5
ta 7); variety of habitat is
key. Instreams where
riffles are coftinuous,
placement of beulders or
otler large, naturat
obstruction is important,

<16y

14 13 12011
Occwrence of riffles
infrequent; distance
between riffles divided by
the width of the stream is
between 7 to 15.

Qccasional riffle or bend;
botton contours provide
some habitat; distance
between riffles divided by
the widih of the stream is
between 15 to 25,

Generally all flat water or
shallow riffles; poor
habitat; distance between
riffles divided by the
width of the strezm is a
ratio of >25.

201918 17

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank
affected.

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bark in
reach has areas of erosion.

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosioh potential during
floods.

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has

erosional scars.

More than 90% of the

70-90% of the

50-70% of the

Less than 50% of the

SCORE __(RB)

10. Riparian
Vegetative Zone
Width (score each
‘bank riparian zone)

SCORE ___(LB)

SCORE (RB’

9. Vegetative streambank surfaces and ] streambank surfaces streambark surfaces streambank surfaces
Protection (score immediate riparian zone | covered by native covered by vegetati d by i
each bank) covered by native vegetation, but one class | disruption obvicus; disruption of streambank
vegetation; including of plants-isnot well patches-of bare-soilor vegetation-is-very-highs—
trees, understory shrubs, . | represented; disruption closely cropped vegetati 5 has been
or nonwoody evident but not affecting | common; less than one- removed to
macrophytes; vegetative | full plant growth potential | half of the potential plant | 5 centimeters or less in
disruption through to any great extent; more | stubble height remaining. { average stubble height.
‘grazing or mowing than one-half of the ’
minimal or not evident, potential plant stubble
almost all plants allowed  { height remaining.
to grow naturally.
SCORE__ (LB) 3 7

Total Score ! 3 5

Width of riparian zone Width of riparian zone Width of riparian zone 6 | Width of riparian zone <6
18 meters; human 12-18 meters; kuman. 12 meters; human meters: little or no
activities (i.¢., parking activities have impacted | activitics have impacted | ripacian vegetation due to
lots, roadbeds, clear~cuts, | zone only minimally. zone a great deal. human activities.
Jawns, or crops) have not
jmpacted zone.
TefiBank ' 10 7" Tﬁ‘) S 3 gy R s |

— g
Right Bank 10

A-8
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Standard Checklist
Name of Riparian-Wetland Area: TJowaziar Cecele

Date: [0 ek 201l Segment/Reach 1D G, . . N@ o 0.4
Fei

14. 87
F

e . ) ' ore 98 %
+Miles: 194 yi, 552108 Acres: : N
ID Team Observers: _ - \)’T |

415 .¢%

Yes | No | N/A HYDROLOGY

>( 1) Floodplain above bankfull is inundated in “relatively frequent" events

]\)N 2)  Where beaver dams are present they are active and stable

Sinuosity, width/depth ratio, aﬁaaradient are in balance with the
landscape sefting (i.e., landform, geology, and bioclimatic region)

Riparian-wetland aréa is widening or has achieved potential extent

Upland watershed is not confributing to riparian-wetland degradation

Yes | No | N/A VEGETATION

B8) There is diverse age-class distribution of riparian-wetiand vegetation
(recruitment for maintenance/recovery)

7)  There is diverse composition of riparian-wetland vegetation (for
' malntenancefracovery)

8}  Species present indicate maintenance of riparian-wetland soil
moisture characteristics

9)  Streambank vegetation is comprised of those plants or plant
) communities that have root-masses capable of withstanding
high-streamflow events )

10}  Riparian-wetland plénts exhibit high vigor |

11y Adequate riparian-wetland vegetative cover is present to protect
banks and dissipate energy during high flows

12}  Plant communities are an adequate source of coarse and/or large
- woody material (for maintenance/recovery)

=S PER K

EROSION/DEPOSITION

'13) Floodptain and channel characteristics (i.e., rocks, overflow channels,
coarse andfor large woody material) are adequate to dissipate energy

14) Point bars are revegetating with riparian-wetland vegetation

15) Lateral stream movement is associated with natural sinuosity

< | | < | &

16) System is vertically stable

17) Stream is in balance with the water and sediment being supplied by the
watershed (i.e., no excessive erosion or deposition}

(Revised 1998)
63
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n e
5‘549"‘% Remarks
51/"‘-‘ \A‘\'W'\ /\U“'\@\‘\!A ﬁ}\‘ @QO[\%U}

~ Coolt tinnn ~  Gacpen deo  Qasp, bopeead Nighh
© R o J‘:lﬁdhw-;jf_mxmj ;\’ﬁnreiegu_é.-

Qobeaty, Qpy Gl fe oh ol ok Vo Ooveligenaad

e Y Y 4 (TS S T P WY BTV T [N,
O Teae W] LYK

Summary Determination

Functional Rating:

Proper Functioning Condition 2 g

Functional—At Risk Katthes
Nonfunctional
Unknown

Trend for Functional—At Risk:
Upward

Downward
Not Apparent

al

Are factors contributing to unacceptable conditions outside the control
of the manager? )

Yes
No 72((

If yes, what are those factors?

___ Flow regulations ____ Mining activitics __ Upstream channel conditions
___ Channelization = __ Road encroachment _ Oil field water discharge
___Augmented flows _ Other (specify)

64
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME  Thon biny ( reel | LOCATION  &Hey peed- <8 |y
STATION # RIVERMILE STREAM CLASS <
LAT_59.91¢4> LONG ~{0l.95Yn | RIVERBASIN (94w ig o
STORET # AGENCY @ wc
INVESTIGATCRS K B.T [ ’
FORM COMPLETED BY / DATE (o oct- ol REASON FOR SURVEY
TIME l_/l Tik AM PM %
T L bf“rew» A@% k4
15 s :
Habitat Condition Category
Parameter Optimal Suboptimal Magmal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunalt substrate favorable for ‘habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization and | full colonization potential; | availability less than cobvious; substrate
Available Cover fish cover; mix of snags, | adequate habitat for desirable; substrate unstable or lacking.
submerged logs, undereut | maintenance of frequently disturbed or
banks, cobble or other populations; presence of removed.
stable habitat and at stage | additional substrate in the
{o allow full colonization { form of newfall, but not
potential (i.e., logs/snags | yet prepared for
that ate pot new fall and | colonization (may rate at
not ient). high end of scale).
SCORE, 18 54037
'§ Gravel, cobble, and. Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and
£ | 2. Embeddedness boulder particles are §- boulder particles are 25- | boulder particles ate 50-  { boulder particles are more
25% surrounded by fine | 50% surrounded by fine | 75% surrounded by fine | than 75% surrounded by
= sediment. Layering of sediment. sediment. fine sediment.
cobble provides diversity
: ) of niche space.
= | SCORE 2o 19 A8) i
E All four velocity/depth Only 3 of the 4 regimes | Only 2 of the 4 habitat Dominated by 1 velocity/ |
3. Velocity/Depth | regimes present (slow- present (if fast-shallow is | regimes present (if fast- depth regime (usually
2 | Regime deep, slow-shallow, fast- | missing, score lower than | shallow or slow-sheltow | slow-deep).
i3 deep, fast-shallow). if missing other regimes). | are missing, score low).
(Slow is <0.3 m’s, deep is
" - Liitle or no enlargement | Some new increase inbar | Moderate deposition of Heavy deposits of fine
4. Sediment of islands or point bars forrnation, mostly from new gravel, sand or fine material, increased bar
Deposition and less than 5% of the gravel, sand or fine sediment on old and new | development; more than
bottom affected by sediment; 5-30% of the bars; 30-50% of the 50% of the bottorn
sediment deposition. bottom affected; slight bottom affected; sediment | changing frequently;
deposition in pools. deposits at obstructions, | pools almost absent due to
constrictions, and bends; ] substantial sediment
moderate deposition of deposition.
Is prevalent.
SCORE
Water reaches base of Water fills >75% ofthe | Water fills 25-75% of the | Very little water in
§. Channel Flow both Iower banks, and ilable ct 1; or ilable channel, and/or { channel and mostly
Status minimal amount of <25% of channel riffle subsirates are mostly | present as standing pools.
chanoel substrate is substrate is exposed. ’
expased.
43727010

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 2 A-7
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

reach

than

8. Bank Stability
(score each bank)

Note: detenmine left
or right side by
facing downstream.

SCORE ___(LB)
SCORE ___(RB)

q

9. Vegetative
Protection (score
each bank)

Parameters to beeval

10. Riparian
Vegetative Zone
Width (score ¢ach
bank riparian zone)

SCORE___ {LB)

key. In streams where
riffles are confinuous,
placement of boulders or
other large, natural
obstruction is important

Habitat Condition Category
Parameter Optimal Suboptimal Marﬂa_l Poor
6. Channel Channelization or Some ch lization Ct may be Ranks shored with gabion
Alteration dredging absentor present, usually in areas extensive; embankments | or cement; over 80% of
minimal; stream with of bridge abutments; or shoring structures the stream reach
normal pattem. evidence of past present on both banks; channelized anid
channelization, i.e., and 40 to 80% of stream | disrupted. Instream
dredging, (greater than reach chammelized and habitat greatly altered or
past 20 yr) may be Jistupted, removed entifely.
present, but recent
channelization is not
present.
SCORE S0 19 1B 6 A5 18 2 A 10 g 8 T060] L 5T 4352 110
Oceumrence of riffles Occurrence of riffles Occeasional riffle or bend; | Generally all flat water or
7. Frequency of refatively frequent; ratio | infrequent;. distance bottom contours provide | shallow riffles; poor
Riffles (or bends) of distance between riffies | between riffles divided by | some habitat; distance habitat; distance between
divided by width of the the width of the stream is | between riffles divided by | riffles divided by the
stream <7:1 (generally 5 | between 7 to 15. the width of the stream is | width of the streem is 2
to 7); vartety of habitat is between 15 to 25, ratio of >25.

Banks stable; evidence of
erosion or bank failare
absent or minimal; little
potential for future
problems. <5% of bank
affected.

Moderately stable;
infréquent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

Moderately vnstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sfoughing;
60-100% of bank has
erosional scars.

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody '
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almost all plants allowed

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
i ted zone,

70-90% of the
streambank surfaces
covered by native |,
vegetation, but one class

| of plants is not well-

represented; disruption
evident but not affecting '
full plant growth potential

to any great extent; more -

thau one-half of the
potential plant stubble
height remaining.

50-70% of the
streambank surfaces
covered by vegetation;
distuption obvious;
patches of bare soil or
closely cropped vegetation
common; less than one-
half of the potential plant
stubble height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
distuption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

‘Width of riparian zone
12-18 meters; human
aclivities have impacted
zone only minimally.

Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

‘Width of ripadian zone <6
‘meters: little or no
riparian vegetation due to
human activities.

Total Score |f Lé

A-8

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2
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Appendix D. Aerial maps used in assessment segment analysis for lower Tomichi Creek,
Gunnison County, CO in September 2011.
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