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INTRODUCTION

Salt Lake County was approached early in 1992 by the Town of
Alta to assist in the development of a wetland ordinance similar
to that developed in San Miguel County, Colorado. In order to
support the Town, the County proposed an advance identification of
wetlands in the area of interest to provide a basis for future
administration of such an ordinance. A similar study was conducted
by the County along the Jordan River in 1986, and has since become
the flagship for wetland conservation efforts in Salt Lake Valley.

A proposal was submitted to Region VIII Environmental
Protection Agency to fund the wetland inventory and functional
assessment, and the County was awarded a modest grant from EPA,
subsequently matched by the Town of Alta with financial support
from the Friends of Alta, a private, non-profit group of people
concerned about conservation of Alta's unique qualities.

The area selected for inventory and development of the
functional assessment was Albion Basin, a glacially carved upper
sub-watershed to Salt Lake Valley, with a rich history in silver
mining. The area is a popular world renowned ski resort, famous
for its powder skiing and home of the "Greatest Snow On Earth."
It is also a popular summer resort area, with numerous hiking &
biking trails, lakes, streams, campgrounds and seasonal homes, and
meadows noted for outrageously beautiful wildflower displays.

With elevations ranging from 8,600 ft. to 11,000 ft, Albion
Basin is a rugged, yet sensitive ecological area, providing about
15% of the total surface culinary water supply to Salt Lake Valley,
a sprawling community of over 750,000 inhabitants. The Wasatch
Front Canyons collectively provide 70% of the recharge to the deep
confined acquifer in the valley, which supplies about 25% of all
culinary water for valley residents. The importance of Albion
Basin as a water supply resource cannot be overstated.

Because wetlands are known to provide important benefits to
the community ranging from water recharge to flood storage and
wildlife habitat to recreation, the identification and conservation
of these resources in TUtah's lower montane and subalpine
environments must become a high priority. This assessment provides
a model for other federal, state and local land management agencies
to follow along the Wasatch Front, the Uinta Mountains, Basin &
Range provinces, and other important watersheds throughout the
State of Utah.

This document synthesizes information compiled in the
technical reports entitled, "Soil & Hydrology of Albion Basin
Wetlands," and "Plant Communities of Albion Basin Wetlands,"
published by the County late in 1992. As with the Jordan River
project, this assessment relies on "A Method for Wetland Functional
Assessment," (Adamus, 1983) to document wetland values.



PROJECT SCOPE

The scope of this inventory and functional assessment of
wetlands is limited to a regional basin sub-watershed located in
the Wasatch Range of North-Central Utah. The area is quite
characteristic of similar lower montane/subalpine basins in the
Rocky Mountains, which are popular summer and winter recreation
areas. The pressure for development and over-use of such areas is
increasing with a population demanding more recreational areas and
more multiple resource utilization.

Albion Basin includes over 2300 acres within its sub-watershed
boundaries (Figure One). It is a relatively small part of the
total Little Cottonwood Canyon watershed, which contains
approximately 25 square miles of drainage area, and an annual water
yield of 45,000 acre feet. This is second only to Big Cottonwood
Canyon, which possesses twice the drainage area and almost 55,000
acre~feet of water per year.

The importance of concentrating on this Basin reflects not
only the local emphasis to conserve its unigue wvalues, but calls
attention to the fact that Utah possesses thousands of acres of
watershed with montane wetlands performing valuable functions not
previously identified in the National Wetland Inventory, state
wetland inventory, or previous advance identification studies.

In order for effective multiple use management to occur, while
still conserving functions and values essential to future growth,
it is critical that such areas be identified and granted the
benefit of maximum conservation efforts. Although the majority of
these lands are under the National Forest system, its mission is
the optimum multiple use of natural resources, including timber
harvest & silviculture, mining operations, livestock grazing, off-
road vehicle recreation, hunting, as well as a host of other
recreation forms.

Although downstream water supply and water quality are
obligated protection under Forest Service policy and anti-
degradation policies of the State of Utah and the Federal Clean
Water Act, there is little awareness of the functional values these
areas provide in maintaining water supply and quality.

Wetlands are typically thought +to consist of cattails,
bulrushes, and sedges surrounding duck marshes. The wetlands in
Albion Basin are very different, and perform different--but no less
valuable--functions for everyone living "downstream."

Therefore, although the scope of this project is focused on
Albion Basin, it has regional implications for future wetland
conservation in the highlands of all Utah and its Rocky Mountain
neighbors.



PROJECT OBJECTIVES

The objectives of the Albion Basin wetland advance
identification study (WAIDS) encompass:

1. The inventory of soils, hydrology, and vegetation within
a typical Utah regional sub-basin watershed, using modified wetland
methodology set forth in federal guidelines for jurisdictional
delineation.

2. Mapping the location of these areas, determining which of
them meet federal wetland delineation criteria, and characterizing
the ecological relationships between them.

3. Applying functional assessment criteria to identified
wetlands, in order to determine relative priority for possible
future land use permit management, enforcement activities,
acquisition, or long-term trust resource/reserve management.

Insofar that the Town of Alta initiated the study for purposes
of developing a locally administered wetland ordinance, one of the
principal objectives has been to develop enough scientifically
defensible information to enable this program to be effective.
The use of jurisdictional delineation techniques, modified to
provide coverage of large acreage tracts, was considered to be the
most appropriate methodology.

PROJECT METHODOLOGY

The project employed two levels of analysis, an aerial
interpretation phase, which included use of literature data, and
a field inventory phase. Review of information such as local soils
reports, geologic studies, and plant occurrence was incorporated
into mapping which guided the selection of potential geographical
wetland "provinces" or "rangesites" (a term commonly used in soil
interpretation studies).

o Soils, Hydrology and Vegetation Data Collection

The three parameters used to define wetlands are discussed in
two technical reports produced as elements of the Albion Basin
project: "Soil and Hydrelogy of Albion Basin Wetlands," (Jensen)
and "Plant Communities of Albion Basin Wetlands,' (Crowley) were
produced and written between July and December, 1992.

The voluminous nature of the data necessitated separate
reports. Although the same transects were used across the
potential wetland "rangesites," the nature and future use of the
information implied the need to divide the factors for ease of
reporting. Both of these reports are available from Salt Lake
County at cost.



Within the 2300+ acre watershed sub-basin, approximately 485
acres were selected for detailed inventory. Of this acreage, about
235-240 acres meet wetland definition criteria, that is:

", ..areas inundated or saturated by surface or
groundwater at a frequency and duration sufficient
to support, and that under normal circumstances do
support, a prevalence of vegetation typically
adapted for life in saturated soil conditions..."?

Selection of the potential wetlands was based on priorities
established by the Town of Alta for future regulation and
management, preponderance of facultative or facultative wetland
vegetation, and occurrence of surface water drainage features.

Land use and ownership were generally not factors considered in
study selection, although one rangesite, Emma Hill, was added in

view of past mining impacts (Figure Two).

© Mapping Transect Data for Wetland Interpretation

Full-color aerial photography was obtained from the U.S.D.A.
Aerial Survey Center, Salt Lake City, and enlarged to an
approximate scale of 1"= 250'. Field data was transferred to this
mapping in the form of potential wetland boundaries where saturated
or wet soils, intermittent or perennial hydrology, and facultative,
facultative wetland, or obligate vegetation dominated the site.*

The occurrence and distribution of various geology and soil
arrangements were reviewed to gain insight about the origin and
pathways of both surface and sub-surface hydrology. Soil texture
and potential hydric rating was performed using Munsell Color
Charts, Soil Conservation Service data, and reference to national
soils classification methodology.

Where perennial or intermittent hydreclogy was not apparent,
i.e. where flowing water was not present, methods referenced in the
"Federal Manual for Identifying and Delineating Jurisdictional
Wetlands" were used to trace hydrologic conditions.

Vegetation was estimated using point-intercept methodology
also contained in the "Federal Manual" with slight modifications
which employed a larger geographic 2zone distribution based on
vegetation density & diversity dominance.

Detailed methods are discussed at length in "8oil & Hydrology
of Albion Basin Wetlands," and "Plant Communities of Albion Basin
Wetlands."



o Correlating the Data for Wetland Delineation Mapping

The occurrence of combined vegetation densities of facultative
(FAC), facultative wet (FACW), and obligate (OBL) vegetation is
equated with locations of apparent seasonal saturation (or flowing
water) and hydric soil characteristics to enable mapping the
wetlands. Correlations between the factors 1is enabled by
uniformity of the transects (Figure Three).

Hydrologic conditions reflecting perennial or intermittent
discharge, or areas determined to be seasonally saturated, are
shown in Figure Four. Hydrologic conditions were intercepted in
point transects, and noted on the aerial photography in the field.
Normal circumstances were not present during the 1992 field
inventory season, because snowpack conditions were about 50% of
normal. Many areas normally wet were drying up, as evidenced by
various levels of observed plant stress (Crowley, 1992).

Soil characteristics along transects were approximated in a
variety of saturation conditions, in order to determine changes
between identified hydric soils, as well as delineating between
hydric and non-hydric soils. Test pits were most often located in
areas of saturation or proximity to surface hydrology, but were
also dug between hydrologic features. This is a slight modification
to the basic "point intercept" transect sampling approach.

Consistent hydric soil traits along a transect in some cases
modify the mapping to include areas which may be FAC> dominant.
In these cases, the normal circumstances of the site would
predicate higher densities of FACW and OBL vegetation.

For example, in the most complex study rangesite, West Albion
Basin, Transect 4 begins in a relatively dry area and extends into
one progressively wetter (Figure Five). The soils begin as
dry/damp fine sandy loams, change to gravelly loams, and end as
mottled, saturated, fine silty clay loams. Plant densities begin
with 40% FAC> (of which 10% is FACW), and end with 55% FAC> (15%
FACW) .

In these instances, it is difficult to distinguish definitive
changes in plant density and diversity along these wetter transect
areas without employing detailed plot analysis and guantifying the
fixed interval area. Therefore, the mosaic of diversity must be
more approximated, densities more averaged. Lower plant density
averages can easily extend into areas which are only damp, but with
obvious hydric soil indicators; likewise, they may extend into
areas which are saturated, with hue chroma/values of 3/4.

For complex systems such as this, only quantified, site-
specific jurisdictional delineation methods can more definitively
draw the line. This level of detail was not possible for Albion
Basin advance identification.



0 Wetland Delineation Mapping

The results of correlating soil, hydrology and vegetative data
is the wetland delineation map (Figure 8ix). It should be termed
final for purposes of the advance identification study, but
preliminary for purposes of providing information which can be
confirmed by more site-specific, detailed Jjurisdictional
delineation techniques.

o Albion Basin Wetland Classification

With the exception of some areas located adjacent to the
principal third order segment of Little Cottonwood Creek (which
could be considered Riverine), the majority of the wetlands in
Albion Basin are classified as Palustrine wetlands (Cowardin,
1979).5 The following Palustrine sub-orders and water regime
modifiers are present throughout the Basin:
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SUB-ORDER WATER REGIME MODIFIER
1. Scrub-Shrub Wetlands Seasonally saturated.
2. Forested Wetlands Temporarily or seasonally
flooded.
3. Emergent Persistent Wetlands Saturated or temporarily,
seasonally, or permanently
flooded.
4. Aquatic Beds Permanently flooded, or
intermittently exposed.
5. Moss-Lichen Wetlands Saturated or temporarily,
seasonally, or permanently
flooded.

Wetlands in Albion Basin often exhibit a combination of traits
and are not limited to one specific classification type. This is
apparent in areas of the West Albion province which include needle-
leaved evergreen forested, scrub-shrub, emergent persistent, and
moss-lichen wetlands. Facultative spruce communities comprise the
overstory stratum, and scrub-shrub communities are mixed with
emergent persistent wetlands dominating the understory. Moss
communities are divergent and ubiquitous throughout the wetter
portions of the persistently-classed wetlands.

Similar problems occur with water regimes. Again, the West
Albion province exhibits a wvariety of hydrologic conditions
throughout the season. The majority of the area is seasonally or
semi-permanently flooded, but identified fens are permanently
flooded and saturated during the entire growing season.



© General Rangesite Wetland Classifications

The following classification percentages are estimated from
both field and aerial interpretation:
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RANGESITE WETLAND CLASSIFICATION %
Patsy Marley Hill Scrub-Shrub, Seasonally Saturated (70%)
Emergent-Persistent, Seasonally Sat. (30%)
West Albion Basin Emergent Persistent, Perm. Flooded (50%)
Forested, Seasonally Flooded (28%)
Scrub-Shrub, Seasocnally Flooded (13%)
Moss-Lichen, Permanently Flooded/Sat. (9%)
Albion Meadows Emergent-Persistent, Seasonally Sat. (50%)
Scrub-sShrub, Seascnally Saturated (50%)
Albion Loop Forested, Seasonally Flooded (30%)
Scrub-Shrub, Seasonally Flooded (30%)

Emergent~Persistent, Seasonally Sat. (30%)
Moss-Lichen, Seasonally Saturated (10%)

East Albion Basin Forested, Seasonally Flooded/Sat. (13%)
Emergent-Peristent, Seasonally
Flooded or Saturated (43%)
Scrub-Shrub, Seasconally Saturated (40%)
Moss-Lichen, Seascnally Saturated (7%)
Greely Bowl Scrub-Shrub, Seasonally Saturated {(50%)
Emergent-Persistent, Seasonally Sat. (50%)
Lower Greely Scrub-Shrub, Seasonally Saturated (85%)
Emergent-Persistent, Seasonally Sat. (15%)
North Rustler Scrub-Shrub, Seasonally Saturated (85%)
Emergent-Persistent, Seasonally Sat. (15%)
Creek Townsite Scrub-Shrub, Seasonally Flooded/Sat. (38%)
Emergent-Persistent, Seasonally Sat. (12%)
Riverine, Intermittently Flooded (50%)

Upper Patsy Marley Scrub-Shrub, Seasonally Saturated (82%)
Emergent-Persistent, Seasonally Sat.(18%)

Emma Hill Scrub-Shrub, Seasonally Flooded (100%)




o Estimated Acreage of Rangesite Wetland Classifications
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ACREAGE OF WETLANDS BY CLASSIFICATION

Acreage

Classification

—— — —————— — — T T S T T ———————————— — — . 4 b S ————— —— ————— — ——— — . -

Patsy Marley Hill
Rangesite Acres 81
Wetland Acres: 40

West Albion
Rangesite Acres: 109
Wetland Acres: 59

Albion Meadows
Rangesite Acres: 30
Wetland Acres: 6

Albion Loop
Rangesite Acres: 29
Wetland Acres: 6

East Albion Basin
Rangesite Acres: 26
Wetland Acres: 16

Greely Bowl
Rangesite Acres: 34
Wetland Acres: 7

Lower Greely
Rangesite Acres: 36
Wetland Acres: 34

North Rustler
Rangesite Acres: 29
Wetland Acres: 6

Creek Townsite
Rangesite Acres: 33
Wetland Acres: 13

Upper Patsy Marley
Rangesite Acres: 29

Wetland Acres: 8
Emma Hill

Rangesite Acres: 49
Wetland Acres: 5

TOTAL WETLAND ACREAGE:

B

[o el sl v}

[0
o,

= o
mw:n

200

Scrub-Shrub
Emergent-Persistent
Forested

Emergent-Persistent
Forested
Scrub-Shrub
Moss-Lichen

Emergent-Persistent
Scrub-Shrub

Forested
Scrub-Shrub
Emergent-Persistent
Moss-Lichen

Forested
Emergent-Persistent
Scrub-Shrub
Moss~-Lichen

Emergent-Persistent
Scrub-Shrub

Scrub~Shrub
Emergent-Persistent

Scrub-Shrub
Emergent-Persistent

Scrub-Shrub
Emergent-Persistent
Riverine

Scrub~sShrub
Emergent-Persistent

Scrub=-Shrub
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WETLAND FUNCTIONAY, EVALUATION

Albion Basin wetlands are part of an upper watershed network
which provides important benefits to a community of over 750,000
residents. The wetland functional assessment developed by Adamus
(U.S. Department of Transportation, 1983)° was utilized to estimate
the nature and extent of the wetlands in this upper sub-basin
watershed.

The following wetland functions were evaluated for hydrophytic
plant communities in Albion BRasin:

1. c¢Groundwater Discharge
2. Groundwater Recharge
3. Flood Storage

4. Shoreline Anchoring
5. Sediment Trapping

6. Pollutant Retention
7. Food Chain Support

8. Fishery Habitat

9. Wildlife Habitat
10. Recreation

The following narrative describes the relative functional
values present in the Basin, together with the significance of the
values for this assessment.

GROUNDWATER DISCHARGE

Stream flow augmentation is considered to be the most
important function supported by groundwater discharge. In upper
municipal watersheds, there is no doubt that this function is among
the most important. Base flows provide long-term culinary water
during the driest of months, and maintain a wealth of aquatic life
important to the maintenance of good water quality, wildlife
habitat and recreational values.

The total water volume discharged by Albion Basin has been
only a fraction of its normal water supply; snowpack and water
content has been low for the past four years, and was only about
50% of normal last year. Average volumes estimated at the Little
Cottonwood Sunnyside Lift Water Quality Monitoring Station are
approximately 2,787 acre-feet, compared to what normally should be
at least 4,200 acre-feet.’

Based on snow-course data compiled near Cecret Lake in Albion
Basin beginning 1in 1992, continuous snowpack total water
equivalents extrapolated from the Alta Central snow-course, and an
average Wasatch Canyon snowpack surface runoff percentage of 60%,
the total surface water yield for the Basin is approximated at
4,700 acre—-feet.



o Effectiveness of Groundwater Discharge in Albion Basin

Wetlands in Albion Basin provide an important stream flow
maintenance function for the entire Little Cottonwood watershed.
Of the entire stream flow veolume contributed to the culinary water
supply for Salt Lake Valley, Albion Basin contributes approximately
10%, or about 4,700 acre-feet. Since Little Cottonwood creek
provides 15% of the total water supply (average of 50,000 acre-
feet), it is estimated that Albion Basin supplies approximately
11,250 residents with high quality culinary water. This population
is roughly equivalent to that of Midvale or Riverton, Utah.

Snowmelt storage in the upper sub-basin cirques, bowls, tarns,
and geologic strata, is slowly and evenly discharged through the
most of the lower montane and sub-alpine wetland communities of
Albion Basin (Figure Seven). The effectiveness of alpine water
storage cannot be underestimated, particularly during periods of
drought. The following rangesite wetlands provide effective
groundwater storage and discharge functions:

WETLAND RANGESITE WETLAND SUB-BASIN SURFACE RATING
ACREAGE ACREAGE % DISCHARGE

Patsy Marley Hill 48 27% 1,269 A.F. Very High

(Upper & Lower)

West Albion Basin 59 22% 1,034 A.F. Very High

Albion Meadows 6 4% 188 A.F. Low

Albion Loop 22 30% 1,410 A.F. Very High

& Fast Albion

Greely Bowl & 41 14% 658 A.F. High

Lower Greely

North Rustler 6 2% 94 A.F. Low

TOTALS 182 99z 4,653 A.F.

Emma Hill=* 5 14% 833 A.F. High

Creek Townsite=* 13 1% 79 A.F. Low

TOTAL 18 15% 912 A.F.

- - ——— —— T T L T T ———— -

Both of these rangesites are outside of the gaged discharge
sub-basin area measured at the Sunnyside Lift Monitoring Station
{(includes 1960 acres), but included within the total sub-
watershed area of 2,340 acres.

- 16 =~



GROUNDWATER RECHARGE

The Wasatch Canyons in Salt Lake County are the principal
recharge area to the deep confined aquifer, providing 70% of the
total annual rate. The remainder of the recharge area occurs on
alluvial fans at the base of the mountains, characterized by sand
& gravel composition with very high permeability. As urban
development increases in the valley, these fcothill recharge areas
will be lost, focusing more emphasis on mountain recharge.?

o Effectiveness of Groundwater Recharge in Albion Basin

The value and effectiveness of the groundwater recharge factor
is reflected in the volume of water stored in the principal
confined aquifer, and the relative source of the recharge. The
U.S. Geological Survey estimates that the principal aguifer stores
60 million acre-feet of water annually, which provides a major
source of the total water supply to Salt Lake valley. About 40% of
the annual recharge (137,000 acre-feet) occurs in the Wasatch
Canyons, through stream channel underflow and seepage from bedrock.

Based on bedrock structure, hydraulic gradient & conductivity,
and saturated cross-sections, Little Cottonwood Canyon contributes
the greatest proportion of underflow recharge, or 33,000 acre-feet
per year. A larger proportion of the relative recharge from the
Little Cottonwood watershed occurs in high mountain valleys heavily
shaped and carved by glaciation. Albion Basin alone contributes
approximately 3,200 acre-feet of groundwater recharge annually,
which is 40% of the total water volume yield for the Basin.

Figure Seven shows the geologic features in the Basin which
provide the greatest recharge opportunities. These are principally
the sub-alpine cirques located near the base of the peaks, and
include Devil’s Castle, Catherine’s Pass & Supreme Bowl, Glory Hole
and Cecret Lake, and Greely Bowl. The wetlands which lie at the
base of these features provide a substantial portion of this
recharge, due to a combination of seasonal saturation, flatter
hydraulic gradient, soil permeability and volume of water conveyed
during snowmelt.®

The relationship between exchange of groundwater discharge and
recharge has not been well documented, except in Wisconsin, where
a study of glaciated lakes, dominated by wetland vegetation, showed
20% recharge rates, much lower than the 40% rate of the Wasatch
Range.'® The geologic structure of Albion Basin suggests that the
greatest source of recharge to the principal aquifer are the tilted
bedrock interstices prevalent in the upper watersheds. In this
regard, the wetland communities which overlay this structure
provide secondary storage for this principal recharge area later in
the season.



0 1334

HVLN VLTV

0001

G00g

00007

- T-LT -
"FEI AFAYNS TMITGONOIO HYLA F32NN0E 3114010HB¥S ¥O0LS Wil - A8L f

NISNDISIM 37711 WIJPI8 - KO

§1ISDd30 WIANIOY
3TTTAINNGS IAYT 180d - WO

3LITIIL XHUGS HUINIWN ~2n3d

i

=
M

HOK

(1]
4
[=
el
w
w
x
-
-]
-
=
L
et
]
a
4
-,
[
L
[+ 4
ul
o
w
=}

[}

NHlJdJISSISSIN HESYUB - NEW
ANQLS3INIT 0T IIXHUN N

FLLZLIBUND JI1NIL

BLa

HRINBELIEEE

HINAWED :31BHS ¥IHJO ~ 02
l— .v/
A \
4 \
.-ﬂ ./
Ve LT ~,
e N N R S e R R R/ /7 BB RE R Ry o s 20%e" . oot t: LN N .
B N N R L R 6. 5,0 5. > 0.6 4 - TR d— \
STy NOERRE R GERE i o SR _ \

o
£
7
N
Qs
N\
\

i
W
&
W,
3
(s
{}
w3

gﬁ
ﬂg
o
H.
\

7
2
&
W,
&
%
&
37
i
<
%

{é
S
g
W
&4
1%
.
*;
&
W

R S
T

5 #
woﬁm%awﬁe%ﬁ%%%%%%& | AL A
D (e G R LTy le e d 11l b KRR
52 SR LR CE O G b = Sl JETM Y=ot S | e
O R L L LY (L I LI RILE8 i IERRROORD S 17
1 wﬁﬂﬁﬂﬁﬁﬂﬂﬂﬂwﬂ&wﬂﬂﬁ . ) X i - ........n\‘...“n.."MrLMNN"‘"OMOQOO.v.t. e
Q L e L BB
@ e RV GRE fate (Tt e veie (! S RSERSIII
IR IR R LI LA LR IX T EAIX 1T I.v 0%&4“.?"0“0“““0“‘“_vuo.?noo.. &
RELELELCRER AP ELCOES LR O L ey R RN~ 1K
mmwwwmwwwmwmmmwmwmwmw;1Mw-”mmw, . IS 1T 1 L
HIMON XERTres iRt maeaeyy- - - - a7 : el i RN T MR-



¢ Functiocnal Groundwater Recharge Values for Albion Basin
Wetlands

The following rangesite wetlands provide effective storage
related to groundwater discharge in Albion Basin:
WETLAND RANGESITE WETLAND SUB-BASIN GROUNDWATER RATING
ACREAGE ACREAGE % RECHARGE

i\

—— ————————— . ———— . T T P T W R S M GNP T S S I SR NS SR Y R G S S D S S D M ANy G G S S S A S e e e e e

Patsy Marley Hill 48 27% 864 A.F. Very High
(Upper & Lower)

West Albion Basin 59 22% 704 A.F. Very High
Albion Meadows 6 4% 128 A.F. Low
Albion Loop 22 30% 960 A.F. Very High
& East Albion

Greely Bowl & 41 14% 448 A.F. High
Lower Greely

North Rustler 6 2% 64 A.F. Low
rorats  1s2 sot 3,168 A.F.
Emma Hill 5 148 555 A.F. High
Creek Townsite 13 1% 53 A.F. Low

TOTALS 18 15% 608 A.F.

e e e bk e

© The Combined Importance of Groundwater Recharge/Discharge

Among the functional values provided by wetlands, the combined
values of groundwater discharge and recharge are most evident in
lower montane and sub-alpine communities. Water supply for both
surface and sub-surface downstream uses are provided by these
unigue ecosystems.

The weight of these functions for local watersheds should not
be discounted, particularly in view of the high quality of the
resource, and its status as an anti-degradation segment protected
under federal, state, and local water quality legislation.



FLOOD ETORAGE

Peak flow de-syncronization is considered to be very high in
certain lower montane and sub-alpine ecosystems, because of
storage functions performed by deep cirgque sub-basins, and
permeability & water holding capacity of soils associated with
wetlands. Wetlands which occur in these ecosystems help to
attenuate seasonal flood peaks downstream, which in Salt Lake
valley have the potential for great amounts of damage.

In a Wisconsin study (Novitzki, 1979), peak
stream discharge was significantly lower in
basins with large lake and wetland areas than
in basins with little or no wetland area.
Consequently, loss of wetland from basins with
already limited wetland surface areas was
expected to have a greater impact on stream
discharge than in those with a large wetland
area.!

Flood peak reduction has been estimated as high as 75-80% in
watersheds occupied by 30% wetlands. Watersheds with 15% of its
area in wetlands will produce flood peaks 60-65% lower than if
wetlands were absent.

o Characteristics of Wetlands with High Flood Storage Value

The major watershed factors which affect wetland functional
value for flood storage are described by Adamus (1983). These
include ability of upslope areas to retain and dissipate runoff,
above and below~ground basin storage capacity, frictional
resistance, and position of the wetland in a watershed.

Upslope retention and dissipation of runoff is performed in
the same upper basin cirgques and glacial structures shown in Figure
Seven. These areas provide significant below-ground storage
capacity for snowmelt, and gradually release water to above-ground
storage in broad wetland complexes.

A good example is the hydraulic relationship between Devil’s
Castle Cirgque and the broad, saturated, persistent-emergent
wetlands of the West Albion province. The vegetation in this area
provides extensive frictional resistance from dense high-altitude
wetland plant communities. Many of the wetlands, particularly
peat-dominated fens, store water year-round, and have remarkably
high storage capacity, in both surface and sub-surface horizons.

Based on Novitzki’s studies the following ratings are derived:
5% Wetland Area 50% flood peak reduction = moderate
15% Wetland Area 65% flood peak reduction = high
30% Wetland Area = 80% flood peak reduction = very high

i
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o Effectiveness of Flood Storage in Albion Basin

The
storage,
acreage:

following rangesite wetlands are significant for flood
based on ratios of wetlands to total sub-watershed

WETLAND RANGESITE SUB-BASIN WETLAND RATIO RATING

Patsy Marley Hill
(Upper & Lower)

West Albion

Albion Meadows
E.Albion Basin/Loop
Upper/Lower Greely
North Rustler

Creek Townsite

Emma Hill

ACRES

440

80

600

280

40

33

347

ACRES %
40 8%
59 13%

6 7%
22 3%
41 15%

6 15%
13 40%

5 1%
200

Moderate

High

Moderate

Very High

Low

9% Moderate/High

Hypothetical ‘ e.xamplé of one -type

of wetlaud. wﬁose

probability of being

effective for flood storage and desynchronization might be high .



STREAMBANK ANCHORING AND DISSIPATION OF EROSIVE FORCES

Fibrous root complexes of a variety of wetland plants provide
stability in mountain watersheds by anchoring streambanks, thus
preventing bank degradation from erosion. Dissipation of erosive
forces is defined here as diminishment of energy associated with
seasonal peak flows, which reduces downstream sedimentation or
aggradation.

This diminishment of peak flow energy occurs not only
streamside, but in upstream plant communities which interact with
flood storage to reduce peak flows and erosion and interrupt
degradation to the receiving stream. Since Little Cottonwood Creek
and its tributaries are "anti-degradation" segments with special
protection under federal, state, and local water gquality
regulations, this particular function is an important resource
conservation value.

Adamus summarizes some of the principal processes which affect
this function. They include: Erodibility of the area and banks
being protected, location of wetlands relative to areas with high
erosion hazard and areas needing protection, ability of wetland
plants to anchor the so0il, frictional resistance, and energy
associated with erosive forces.

©0 BSo0il Erosion Hazard in the Basin

The Soil Conservation Service has identified soils in the
Basin which are rated from low to high erodibility. Instability
hazard has also been documented, which identified soils which tend
to slip, slide or creep, especially when saturated during spring
runoff.!? These features are shown in Figures Nine and Ten.

o Wetlands Located Relative to Areas of Hazard

Figure Nine shows wetlands located down-gradient of high
erosion hazard and instability. These wetlands have high
functional values for the protection of the upper watershed against
erosion and stream degradation.

© Frictional Resistance and Soil Anchoring

Figure Ten (Instability Hazard) places a value on wetlands
which provide efficient so0il anchoring. These wetlands are
generally wide and quite dense in both surface and subsurface
structure, and located on slopes which provide more extensive
rooting, by performing important energy dissipation. Wetlands
with persistent or perennial vegetation are likelier to be more
effective on a net annual basis.



o Effectiveness of Albion Basin Wetlands in Providing
Streambank Anchoring and Erosion Control

The table below illustrates index values developed for
processes which influence the natural erosion contrel and anchoring
of the Basin. Methods used to estimate these indices are described
in Appendix A.

- — - A S —— e o S N A S S ——————— T — ———————————

RANGESITE WETLAND EROSION/INSTABILITY EROSIVE FRICTIONAL
ACREAGE HAZARD INDEX ENERGY INDEX RESTSTANCE
Lower Patsy Marley 148 60 28
40 Acres
West Albion Basin 100 77 64
59 Acres
Albion Meadows 15.2 9.6 11.4
6 Acres
Albion Loop 13.4 8.4 7.5
6 Acres
East Albion Basin 72 32.4 18
16 Acres
Greely Bowl Not Rated 18.2 11.2
7 Acres
Lower Greely 55.7 46.5 33
34 Acres
North Rustler 25.8 18 19
6 Acres
Creek Townsite 39 14.3 23.4
13 Acres
Upper Patsy Marley 20.8 23.2 17
8 Acres
Emma Hill 23 11.2 8.3
5 Acres




SEDIMENT TRAPPIKG, NUTRIENT AND METAL ION RETENTION

Wetlands trap sediment in mountain environments by
intercepting runoff from erodible land and settling inorganic
particulate matter within upper root zones and soil substrate.
Most sediment is inorganic, with a very small fraction of organic
colloidal substance (more characteristic of dissolved solids).

Adamus defines either short or long term sediment trapping.
Short term is considered 30 days to 5 years, and long term is
considered over five years. Except for steep terrain in the Basin
that possesses a high fraction of fine sediment, most loads to
upper Basin streams originate from land disturbance associated with
construction, silviculture, ski slope development, stream
diversions, or other man-induced perturbations.

Under the regulations governing anti-degradation of high
quality streams, natural background turbidity cannot be exceeded by
more than 10%. This makes upper watershed wetlands increasingly
valuable for water quality protection. Studies on wetlands show
retention of up to 94% of the incoming sediment.?® Regression
studies in Minnesota indicate that by maintaining 10% of a
watershed in wetland, sediment retention is maximized. Larger
acreages of wetland yield minimal additional reduction.™

Sediment trapping capacity of individual wetlands is also
defined in terms of vertical accretion rates. Riverine-associated
palustrine wetlands have been reported accreting at 1.70 cm/yr.”

© Characteristics of Wetlands with High Sediment Trapping

Albion Basin wetlands provide sediment trapping particularly
in areas where disturbance has occurred or where watershed
conditions are prone to and are actively eroding. Within the
context of high erosion hazard potential, known areas of excess
sedimentation have been documented using remote sensing and field
techniques (Figure Eleven). This figure indicates the main
sources of sediment degradation or erosion, as well as areas of
aggradation, or accretion.

Accretion is more pronounced on wetland rangesites with
flatter gradients, and is observed in certain emergent-persistent
plant communities composed largely of carex aquatilis and juncus
species. Some accretion occurs within veratrum communities
adjacent to drainages dominated by salix. The steep hillside
comnunities display both reduction and accretion of sediment, i.e.
degradation within the channels, and aggradation adjacent to the
channels.
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¢ Characteristics of Wetlands with High Nutrient Retention

Like sediment, nutrients (mainly nitrogen and phosphorus) are
retained and stored in wetland substrate. Persistent emergent
species have higher rates of uptake and storage due the structure
and type of plant biomass, but also are more likely to export or
"pump" nitrogen back into water columns. Woody vegetation, such as
scrub~-shrub wetlands, possess lower rates of uptake, but store
nutrients over a long period of time, and so have a higher capacity
for retention.

An exception to this general rule is peat, normally
accumulated in sub-alpine fens, where nutrient storage has been
estimated between 3,000 to 12,000 years. Fens are characterized by
very low sub-basin gradients and sheet flows within irregularly
shaped, densly wooded or vegetated meadows with constricted
outlets. The fen beneath Cecret Lift possesses these traits.

Average percentages of retained or removed nutrients are
reported by Adamus for palustrine emergent and palustrine forested
wetlands. The range for Phosphorus 1is between 7-91%, with an
average of 38%. The range for Nitrogen is between 21-61%, with an
average of 44%.

© Retention of Metal Ions

In a 1989-90 study of a 1/10th acre wetland swale and pond
adjacent to the Goldminer‘’s Daughter parking area in Alta, sediment
and metal ions were substantially reduced during runoff events.

Average retention of sediment during this period was 84%;
retention of total lead was 83%; retention of total zinc was 85%.

The retention of polluted runoff occurred in a 300’ wetland
swale occupied principally by juncus and equisetum species. Some
retention occurred within the terminal constructed wetland agquatic
bed with an average depth of 18" and an area of 750 sq.ft,
inhabited by the same plant species. Given the relative small
density of the plant communities, this case study provides a
conservative index for effectiveness of retention in upper basin
wetlands.®

Treatment efficiencies for Albion Basin should be greater
because the ratio of disturbed area to wetlands in the upper Basin
is higher. The ratio of impervious area to wetland is 50/1 at the
Goldminer’s site (5 acres disturbed area to 1/10th acres wetland),
where pollutant reduction percentages are approximately 85% for all
parameters. The ratio in Albion Basin is roughly 1/15 (1 acre
disturbed area to 15 acres of wetland).



o Effectiveness of Albion Basin Wetlands in Providing
Sediment Trapping, Nutrient and Metal Ion Retention

The table below illustrates index values derived from
literature and local data sources. Emergent-persistent wetlands
are most effective at short-term trapping & retention functions.
The trapping rating is derived from the product of acreage, source,
and accretion rate. Pollutant retention is the sum of wvalues
developed in the index located in Appendix B-5.

—— — — — —— — — ——— — e i S A S e (s S T S —————— ————— T— — T — T Y7 S oo o o S A o o

WETLAND ACREAGE SEDIMENT ACCRETION TRAPPING POLLUTANT
Emergent-Persistent SOURCE RATE RATING RETENTION
patsy Marley: 6 1 10.2 61 3.0
West Albion: 29 3 45.3 4289 1499
Albion Meadows: 3 2 5.1 31 154
Albion Loop: 1.8 3 3.0 16 93

East Albion: 7.5 3 12.8 288 389
Greely Bowl: 3.5 1 5.9 21 180

Lower Greely: 5 3 8.5 128 259

North Rustler: 1 1 1.7 2 51

Creek Townsite: 1.5 3 2.5 11 77

Upper Patsy

Marley: 1.5 1 2.5 4 77

Emma Hill: 0 3 < 1 N/A N/A

———————————— ———— — — — i bt Vo L e M e W A P L . S S . S S T S S — ———— — — o



FOOD CHAIN SUPPORT: PRIMARY AND SECONDARY PRODUCTIVITY
Food chain support is specifically defined by Adamus as:

", ..the direct or indirect use of nutrients, in
any form, by animals inhabiting agquatic envi-
ronments...and pertains to use of nutrients by
fish and aquatic invertebrates of commercial or
sport value."

The major processes described relative to this definition
include: Productivity and nitrogen-fixing ability of potential
food sources and their dispersal and cycling; the utilization of
food sources in terms of gquantity, quality, seguencing and
availability, and dependance.

This process is subdivided into primary production values and
secondary production values:V

Primary productivity values apply to "the direct and indirect
relationships of plant morphology and biomass to higher levels in
the food web" and include food source, substrate for plant and
animal growth, animal shelter and nesting material, and sediment
traps."

Secondary values apply to resource interactions which maintain
the capacity of any ecosystem to partially or completely sustain
animal life cycles and populations. Density and diversity of
interacting populations are a typical measure used to determine
these conditions. Kusler (1983) identifies some of these
interactions within wetlands including:®

A. The amount of open water and arrangement of vegetation
around it.

B. Diversity of wetland vegetation and distribution of
plant associations.

C. Size of wetland and accessiblity to surrounding habitats.

D. Proximity to other wetlands, lakes, streams, and other
topographic features.

E. Water chemistry and permanence.

F. Frequency and severity of water level fluctuations.

The Jordan River Wetland Advance Identification Study
completed in 1986 conducted inventories of macroinvertebrate
populations within representative wetland sub-basins along the
River corridor. The inventory established macroinvertebrate
density and diversity indices which were correllated mainly with
local avian populations. This rather narrow relationship formed
the basis of the food chain functional value in that study.?
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o Effectiveness of Albion Basin Wetlands in Providing
Food Chain Support

Food chain support in upper Albion Basin is interpreted more

broadly,

based on known habitat interactions must apply.

in that without specific aquatic kiological data, values
The table below

illustrates how Kusler’s interactions (A thru F) may prioritize
wetlands in the Basin for food chain values:

APPLICABLE ECOSYSTEM INTERACTIONS
F Totals

WETLAND RANGESITE

Patsy Marley Hill
West Albion Basin
Albion Meadows
Albion Loop

East Albion Basin
Greely Bowl

Lower Greely
North Rustler
Creek Townsite
Upper Patsy Marley
Emma Hill
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These criteria provide a partial framework for evaluating food
chain support. Wildlife habitat functional values provide
additional interactions and weights for this value, since they deal
with primary productivity factors, mainly food source, substrate
for plant & animal growth, and animal shelter & nesting habitat.

FISHERY AND WILDLIFE HABITAT

Fishery habitat is restricted in Albion Basin by seasonal
flow, obstructions (Snake Pit Falls), and climate. The Utah
Division of Wildlife Resources usually plants the creek segment in
the Townsite, which provides the only functional value for
fisheries in the Basin.

Wildlife habitat is diverse in Albion Basin. Availability of
cover, food, and habitat support a wide variety of terrestrial
animals, including a large and interesting avian population.

¢ Diversity and Interspersion

Wetland diversity within a single basin is characterized by
linear exposures or "edge effects," resulting in both wetland and
upland bird density and diversity.? Fur-bearing animals also use
networks composed of these linear edges for feeding, nesting, and
resting. The literature assume that the limits to this edge effect
are generally size restricted:

"This threshold is presently unknown for most
species, but preliminary data from nonwetland
habitats, possibly applicable to forested wet-
lands, suggests that diversity decreases rapidly
once the stand becomes smaller than about 80
acres. The exact threshold may vary not only
by species, but also by season, and the ’hard-
ness’ of the edge. For example, edges between
open water and blocks of tall vegetation are
probably of greater ecological consequence than
'soft’ edges at the transition between scrub-
shrub and forested wetlands."*

This model applies to specialized habitat needs or systems
like valley riverways, dominated by migratory waterfowl. Other
literature clarify the values of upper elevation systems:

"Rocky Mountain floodplains and wetlands have the
highest avifauna species richness and density in
habitats with mature hydric shrub cover and
complex plant species composition."?



Willow carrs and diverse mountain riparian zones are valuable
nesting sites for Wilson warblers, Lincoln sparrows, fox sparrows,
nighthawks, violet-green swallows, tree swallows, water ouzels,
white ptarmigan, coots, and red-tailed hawks. Deer populations in
Albion Basin extensively utilize willow carrs for feeding, resting,
and nesting habitat between April and November when snowpack begins
to clear on lower elevations.

o Bffectiveness of Albion Basin Wetlands in Providing
Wildlife Habitat Values

Based on estimated "edge effects" provided by topographic
conditions, hydrology, and diversity of plant cover in the Basin,
the following wetland rangesites provide effective wildlife
habitat:

WETLAND RANGESITE AVIAN/SMALL MAMMAL LARGE MAMMAL TOTAL
Linear Edge (Ft.) Index Index Value
Lower Patsy Marley 704 493 11e7
17,600
West Albion Basin 2773 376 3149
47,000
Albion Meadows 36 10 46
6,000
Albion Loop 75 22 97
12,500
East Albion Basin 171 70 241
10,700
Greely Bowl 21 11 32
3,000
Lower Greely 544 464 1008
16,000
North Rustler 24 20 44
4,000
Creek Townsite 143 72 215
11,000
Upper Patsy Marley 45 36 81
5,600
Emma Hill 39 39 78
7,700

(Index equals product of linear area and acreage of appropriate
wetland classification. Only scrub-shrub used for large mammal
index; total wetland acreage for avian/small mammal).



PASSIVE RECREATION & HERITAGE VALUE

Active recreational values are typically applied to water-
dependent sporting activities such as swimming, canoing, or
kayaking. Although none of these recreational forms apply to
Albion Basin wetlands, many passive activities are known to occur
during summer months.

For purposes of this discussion, passive recreational
activities include the use of wetlands for nature study,
educational field +trips or scientific research, picnicking,
camping, hiking and backpacking. The enjoyment of unique botanical
features and birdwatching are important components of nature study
in the Basin during much of the summer season.

The most applicable wetland recreational wvalue criteria
suggested by Larson (1976) and Schuldiner, et.al., (19279) in the
Adamus functional assessment framework include:®

A. Presence of rare, restricted, or endemic flora/fauna.

B. Having flora or fauna at or very near the limits of
their geographic range.

C. Wetland types relatively scarce in a geographic region.

D. Having flora of unusually high wvisual quality and
locally infrequent occurrence.

E. Having outstanding or uncommon geomorphological features.

F. Having several stages of wetland succession in close
juxtaposition.

o Effectiveness of Albion Basin Wetlands in Providing
Passive Recreation and Heritage Values.

Based on data compiled during the study and local
observations, the following wetlands provide passive recreation
values based on recreational value criteria A~F above:

A B C D E F Totals
Patsy Marley Hill 1 3 2 2 2 1 11
West Albion Basin 3 3 3 3 3 3 18
Albion Meadows 3 3 3 3 2 1 15
Albion Loop 1 1 1 2 2 1 8
East Albion Basin 3 3 2 3 3 2 16
Greely Bowl 1 3 2 2 2 1 11
Lower Greely 1 3 1 3 3 1 12
North Rustler 1 3 1 2 2 1 10
Creek Townsite 1 2 1 2 2 1 9
Upper Patsy Marley 1 3 1 2 2 1 10
Emma Hill 1 3 1 3 2 1 11
High Value = 3 Moderate Value = 2 Low Value = 1
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The following activity criteria are suggested to further
categorize wetlands based on known passive recreation values:
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WETLAND HIKE PICNIC CAMP BIRD- SCIENTIFIC WINTER TOTAL
RANGESITE WATCH STUDY SPORTS
Patsy Marley Hill 1 1 1 3 2 1 9
West Albion Basin 3 2 2 3 3 3 16
Albion Meadows 2 2 1 3 3 3 14
East Albion Basin 3 2 1 3 3 3 15
Albion Loop 2 3 3 3 3 3 17
Greely Bowl 3 3 2 2 3 3 16
Lower Greely 1 1 1 2 2 3 10
North Rustler 3 1 1 2 2 3 12
Creek Townsite 1 2 1 3 2 3 12
Upper Patsy Marley 3 1 2 3 2 2 13
Emma Hill 3 1 1 3 3 2 13
High Value = 3 Moderate Value = 2 Low Value = 1
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o Educational and Scientific Opportunities

The unique properties of lower montane and sub-alpine wetlands
in Utah offer important opportunities for public awareness and
scientific investigation. Since these areas anchor upper water-
shed ecosystems, their importance to man must be emphasized.

Some educational opportunities exist in Albion Basin for both
educational and scientific investigation activities:

o Sub-basin restoration/enhancement of areas modified by
construction, permanent facilities, or intensive human use.
Such activities are well adapted for volunteer groups or
interest groups desiring to participate in a mountain,
rather than urban restoration experience.

o Interpretive signing of popular trails, describing values
typically ignored by the hundreds of casual hikers which
visit Albion Basin each year. Such signing may help to
prevent damage to very sensitive areas of high ecologic
significance.

© Outdoor classroom activities for students of all ages who
have little awareness or familiarity with mountain
wetlands.

¢ Further research and assessment of food chain support

systems, patterns of interspersion and dependence, and
inventory of both agquatic and terrestrial life forms.
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FUNCTIONAL VALUE RATINGS OF ALBION BASIN WETLANDS

Ratings for wetlands in the Basin are derived from the sum of
the qualitative indexes developed for each functional value.

1. Groundwater Discharge

The rating is derived from a numerical value reflecting
annual estimated surface discharge to Little Cottonwood Creek in
acre-feet. For example, the surface discharge estimated for Patsy
Marley Hill is 1,269 acre~feet, with a rating value fraction of 12.
The rating for North Rustler is based on 94 acre-feet, or .9, a
similar relative fraction of the estimated discharge.

2. Groundwater Recharge
Uses the same fraction method as in groundwater discharge.
3. Flood Storage
This index is based on the percentages of wetlands in the
Basin compared to total sub-watershed acreage, as developed by
Novitski (1979).
4. Streambank Anchoring/Dissipation of Erosion
This value is derived from a fraction of the sum of
indices which include erosion/instability hazard, erosive energy,
and frictional resistance.

5. Sediment Trapping, Nutrient & Metal Retention

Derived from a fraction of total index values for sediment
source, accretion rate, trapping rate, and pollutant retention.

6. Food Chain Support

Based on a the sum of relative values, high-moderate-low,
derived from Kusler’s (1983) six ecosystem interactions.

7. Fishery & Wildlife Habitat

As described before, fishery habitat is physically restricted
within the Basin and was not rated. Wildlife habitat is based on
a fraction of the total indices for avian/small mammals and large
mammals potentially using the area by habitat type and linear edge
effect.

8. Passive Recreation & Heritage Value

These ratings are based on high-moderate-low values
derived from Larson’s (1976) six wetland recreational wvalue
criteria.
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FUNCTIONAL VALUE TOTALS

The table below summarizes the total relative values estimated
for each wetland rangesite:

1 2 3 4 5 6 7 8 Total
Patsy Marley Hill 12 8 8 23 38 13 119 20 241
West Albion Basin 10 7 13 24 158 18 314 34 578
Albion Meadows 2 1 7 3 19 10 4 29 75
Albion Loop 14 9 3 2 27 13 9 23 100
East Albion Basin 14 9 3 12 70 12 24 37 181
Greely Bowl 6 4 15 2 21 7 3 26 84
Lower Greely 6 4 15 13 40 17 100 22 217
North Rustler 1 .6 i5 6 .5 10 4 22 59
Creek Townsite .7 .5 40 7 .9 13 21 21 104
Upper Patsy Marley 12 8 8 6 .8 13 8 23 79
Emma Hill 8 5 1 4 .03 7 7 22 54

WETLAND RANKING

Based on total estimated points of the eight functional wvalue
indices, the following ranking can be considered in evaluating
future management actions for Albion Basin wetlands:

WETLAND RANGESITE TOTAL FUNCTIONAL VALUE FRACTION
1. West Albion Basin 57
2. Lower Patsy Marley Hill 24
3. Lower Greely 21
4. East Albion Basin 18
5. Creek Townsite 10
6. Albion Loop 10

7. Greely Bowl

8. Upper Patsy Marley Hill
9. Albion Meadows

10. North Rustler

11. Emma Hill
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PREDOMINANT LAND USE AND OWNERSHIP

The dominant land use in Albion Basin is forested watershed,
administered by the U.S. Forest Service. Within the 2,340 acre
sub-watershed area, about 200 acres is privately owned. About half
of the private holdings are in the upper portion of Albion Basin,
with the remaining half located in the wvicinity of the Creek
Townsite, Emma Hill, and Patsy Marley Hill.

© Private Residential Use and Development Potential

The majority of the private land is zoned FR-1 for single
family detached residential lots. This 2zone applies to all
existing plats including the Cecret Lake, Albion Alps, Albion
Basin, Patsy Marley, and Grizzly Gulch subdivisions. Although
only about 20 of the 80 residential lots of record have been
developed, there is potential for additional activity on sixty
remaining lots, if water is made available. The availability of
water is controlled by Salt Lake City corporation.

If water is made available to owners of recorded lots, an
additional 60 lots in the upper Basin, and an unknown number of
lots on Patsy Marley Hill, could impact natural resource values in
the Basin. Construction runoff and runcff from impermeable
surfaces such as roofs, roads, and garages will increase pollutants
to Little Cottonwood Creek. Although State Anti-degradation policy
requires no new point discharges--treated or otherwise--creation of
new non-point sources of pollution will occur. These sources are
required to be managed to the maximum extent feasible. What
constitutes "maximum extent"” or "feasible" is typically dictated by
econonmic trade-offs.

© Alta Lift Company and U.S. Forest Service Management

The entire sub-basin is managed as a year-round recreational
resort by the U.S. Forest Service and its lessee, Alta Ski Lift
Company. The upper basin alone receives, conservatively estimated
by the Forest Service, about 16,000 annual summer visits. About
6,000 of the visits occur within the Albion Loop campground. The
remaining 10,000 visits are attracted by Cecret Lake and
Catherine’s Pass trails.” Winter visitation is extremely high,
with about 900,000 visits per year in Little Cottonwood Canyon,
about half of which occurs at the Alta Ski Resort.?

Alta Lift Company has a well-recognized and responsible record
in the area of natural resource management. The relationship
between the Forest Service and Lift Company has produced a quality
level of stewardship throughout the Basin, which provides
critically important municipal watershed values. The Lift Company
has been a leader in native high altitude revegetation techniques,
and has initiated a tree replacement program as part of its
operation, including a modest nursery for conifer propagation.
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WETLAND AREAS UNSUITABLE FOR SECTION 404 PERMITS

Based on the functional values provided by wetland complexes
in Albion Basin, some areas should be considered for being
designated as presumptively unsuitable for issuance of section 404
fill permits by the U.S. Army Corps of Engineers. Other wetland
complexes with high public use should be considered for restoration
or enhancement, or where compensatory mitigation activities could
occur. Some wetlands presently under private ownership should be
purchased to avoid problems with inverse condemnation.

These recommendations are summarized below:
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WETLAND COMPLEX PRESUMTIVELY RESTORATION MITIGATION PURCHASE
UNSUITABLE OPPORTUNITY OPPORTUNITY

West Albion Basin YES YES YES YES
Lower Patsy Marley YES N/A N/A YES
Lower Greely YES NO NO N/A
East Albion Basin YES YES YES YES
Creek Townsite NO YES YES N/A
Albion Loop NO YES YES N/A
Greely Bowl NO NO NO N/A
Upper Patsy Marley YES N/A N/A YES
Albion Meadows YES YES YES N/A
North Rustler YES N/a N/A N/A
Emma Hill NO YES YES N/A

— — — " ——————— T —— T — — . S " " — o —————— o T . S o S ————— —— ————————— ——— —

© Presumed Unsuitability

The wetland complexes considered unsuitable for permits is
based on their relative value and ranking, and the extent to which
they have been modified. The wetlands not designated presumptively
unsuitable have been drastically modified with the exception of
Greely Bowl, which is presently inaccessible to motor vehicles.

o Restoration Opportunities

There are many opportunities for enhancement of wetland and
riparian habitat in Albion Basin. The volume and pattern of
seasonal snowmelt runoff make modifications for small-scale
enhancement quite feasible. These areas could qualify as potential
zones for compensatory mitigation activities for wetland losses in
other sections of the sub-basin.

Some scrub-shrub wetland complexes on steep slopes provide
little or no chance for improvement. The North Rustler, Greely,
and Patsy Marley complexes fit into this category.



© Priority Wetland Restoration/Enhancement Sites

Some wetland complexes are in need of immediate attention for
restoration. Construction & mining activity, intensive
recreational use, or other man-induced modifications have damaged
both wetland and riparian resources, including Emma Hill, Albion
Meadows, Albion Loop, and the Creek Townsite complexes.

1. Emma Hill

Riparian values can be enhanced across the broad, steep
expanses of Emma Hill, by implementing erosion controls both on and
off the drainage channels. Mine runoff is a problem here. The
channels are incised and down-grading due to high rates of runoff,
erosion, and relatively sparse riparian plant communities.
Overstory vegetation also takes seasonal beatings from regular and
intensive avalanche activity.

A comprehensive restoration plan should be developed for Emma
Hill and implemented through partnerships between mine operators,
Forest Service, and local government cooperators. There may be
long term environmental degradation on this site which merits
further study, particularly in light of the presence of mine tunnel
drainage and mine over-bhurden.

2. Albion Meadows

The upper and lower slopes of the meadow should be evaluated
for placement of several small-scale connected impoundments which
would reduce erosion, increase water-holding capacity, and
accelerate wetland succession. A certain amount of succession is
occcurring, but is limited by soils, slope, and other factors. The
net density, diversity and productivity of this area could be
tripled within 5 years after appropriate modifications.

3. Albion Loop

The intensive use of the Albion Loop campground is rapidly
aging and degrading the wetland and riparian values of this site.
It is recommended that the Forest Service develop a restoration and
conservation plan for this area, which should include small
impoundments, revegetation, and closure/relocation of some damaged
picnic and camping sites,

There are also opportunities for extensive public education
and information projects, mainly interpretive signing, which deal
with the variety of unique values present in Albion Basin. The
rates of visitation on the Cecret Trail, through some of the most
interesting sub-alpine wetlands of the West Albion rangesite, make
this type of public education most desirable.



4. Creek Townsite

The natural and artificial drainages traversing the lower
Townsite should be modified to increase riparian vegetation density
of all species. An open/space and stream corridor plan should be
developed which establishes new water features, shallow ponds &
agquatic beds, revegetation zones, and erosion checks.

Since this area has been further degraded by Ski-related
improvements, immediate needs for mitigation of scrub-shrub wetland
losses calls particular attention to the development of a multiple-
use corridor plan for this segment of Little Cottonwood Creek.

© Priority Wetland Acquisition Sites

There are relatively few areas in Albion Basin where wetland
purchases could be recommended, due mainly to the fact that most of
the previously subdivided lots of record are not in wetlands.
There are a few areas which should be evaluated in detail for
acqguisition:

1. Cecret Lake Subdivision

This area is located along a generally north-~facing slope on
the far west edge of the West Albion wetland rangesite. Much of
the terrain is rock outcrop and well-drained soils with conifers
and upland vegetation. There appear to be several lots, however,
which are in gquestion. A detailed review of the subdivision plat
would indicate which lots are presumptively unsuitable for section
404 permits.

Since this subdivision sits within the highest valued wetland
community in the Basin, Cecret Lake lots should be given first
priority in any land acquistion planning.

2. Patsy Marley Hill

The entire private holding on upper and lower Patsy Marly Hill
should be acquired and placed in a conservation trust or reserve.
Because of the interstitial nature of wetland/upland relationships
on this site, its use as habitat and covered access by wildlife,
the relative density of both overstory and understory vegetation,
and the very obvious hydrologic complexity, any construction
activity on or near this wetland should be avoided.

Because of the size of this parcel, the attendant costs may be
guite high. A combination of reserve status designation, land
trade, or transfer of development options could be entertained to
facilitate the conservation of this important wetland.



3. Albion Alps Subdivision

Some undeveloped lots on the northern end of this subdivision
should be studied for potential acquisition. As many as ten lots
may fall within areas designated as wetland.

4. Albion Basin Subdivision

Most of the lots in this subdivision are well-drained, west-
facing hillsides that appear to lack typical lower montane wetland
communities. There are, however, about a half-dozen lots along the
western subdivision boundary which may be questionable. As with
Cecret Lake and Albion Alps, these should be studied for
acquisition.

o Assessed Valuation and Estimated Cost for Acquisition

Most property appraisals are based on "highest and best use"
criteria which demand top dollar values for both taxation and real
estate purposes. Since wetlands are not developable, this process
of appraisal should adjust for the artificial value of "highest and
best use". There are presently no criteria for appraising the
value of property for the general public in terms of municipal
watershed or flood control storage, pollution control, wildlife
habitat, and recreation.

For those lots of record, all or part of which may be in
wetlands, complete re-appraisals should be conducted in order to
arrive at a common basis for purchase negotiation. Prior to the
creation of any land trust or reserve, the financial obligations of
purchase must be known, and institutional arrangements made for the
long-term management and conservation of the area.

The cost of acquisition ranges widely. Assuming that all
remaining lots of record are purchased (roughly 60), at an average
cost of $ 100,000 per lot, the cost would be $ 6 million. It is
doubtful that this is a realistic cost for undevelopable wetland
property which does not have an adequate water supply, or that all
remaining lots are in wetlands requiring purchase. A more
realistic purchase scenario might be:

1. Cecret Lake: 8 lots @ $30,000 per lot = $240,000
2. Patsy Marley Hill: 20 acres @ $30,000 per acre = $600,000
3. Albion Alps: 12 lots @ $30,000 per lot = $360,000
4. Albion Basin Sub: 10 lots @ $30,000 per lot = $300,000

Total Cost: $1.5 million



TOWN OF ALTA WETLAND CONSERVATION ORDINANCE

The Town of Alta has authority, as an incorporated
muhicipality of the State of Utah, to adopt ordinances regulating
wetlands similar to the process employed by the Army Corps of
Engineers for issuing section 404 fill permits.

© Local Intiatives in Rocky Mountain Wetlands

Local ordinances to control activities in wetlands are
becoming more common, evidenced by the unanimous adoption of such
a measure by San Miguel County, Colorado, in June of 1992. This
ordinance focuses on palustrine & riverine wetland communities
along the upper headwaters of the San Miguel River in the
Southwestern San Juan mountains of Colorado, near the Town of
Telluride.

The regulatory activity recently begun in San Miguel County
has relevance to conditions in Albion Basin. Both areas are very
popular year-round recreational attractions. Development pressures
are a continuous challenge. The riparian and wetland plant
communities are similar in many respects. Both communities share
large groups of environmentally concious users and residents.
Development and water resource management proposals are the subject
of often heated controversy.

© Basic Components of the Town of Alta Initiative

The wetland conservation measure proposed for the Town of Alta
is a somewhat modified version of San Miguel County regulations:

--It has a basis in the General Land Use Management Plan
developed by the Town.

—-Denial of a permit to fill wetlands or buffer zones may
result in the denial of practical or economic use of the
property, which places responsibility on the Town for
acquisition of the property, or allows the Town discretion
to grant compensatory mitigation for wetland loss.

—-It will rely on site-specific jurisdictional delineation
of individual lots if gquestions arise regarding the
authority of the Town over, or the designation of, the
wetland.

--It incorporates a minimum 100 ft. buffer around wetlands.

--Requires study by potential developers in buffer zones
to identify potential impacts and interactions between
wetlands and adjacent buffers, prior to permitting non-water
dependent uses.
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APPENDIX A
ALBION BASIN HYDROLOGY & SNOWPACK EQUIVALENTS

ALBION BASIN AVERAGE ANNUAL DISCHARGE: ACRE-FEET PER MONTH
Average Daily Discharge in cubic feet per second during:

January: 1.0 = 60 Acre~Feet
February: 1.75 = 104 Acre-Feet
March: 1.90 = 113 Acre-Feet
April: 4.5 = 268 Acre-Feet
May: 9.0 = 536 Acre-Feet
June: 11.0 = 655 Acre-Feet
July: 9.0 = 536 Acre-Feet
Aug: 3.0 = 179 Acre-Feet
Sept: 2.0 = 1192 Acre-Feet
Oct: 1.2 = 113 Acre~Feet
Nov: 1.75 = 104 Acre-Feet

TOTAL: 2,787 Acre-Feet
Source: Dan Schenk, Salt Lake City Hydrologist

ATBION BASIN SUB-WATERSHED ACREAGE: 1,960 Acres = 1.42 Acre-Feet

Water/Per Acre Watershed (Average)

A. Average Total Cumulative Winter Snowfall @ Alta Central = 500"
{(Note: Use Snowpack rather than snowfall?)

B. Average Snow-Water Equivalent @ Alta Central = 27
(Note: Research & recompute actual average?)

C. Average Snow Water Content (A - B) = 19"

D. Average Sub-Watershed Yield (Acres X C) = 3,103 Acre-Feet

Source:

Dan Schenck, Salt Lake City Hydrology, 1/26/93:

Average total snowpack accumulation {(water content in inches)

Use 10 year record Alta Central data & extrapolate to Cecret Lake
Snowcourse, where only two years of record exist (continious
snowpack total water equivalent to determine % of normal for Cecret
Lake)

48" water X surface area or

4' X 1960 acres = 7840 Acre~Feet

60% snowpack runs off. 40% is recharged.

Average annual extrapolated volume from Albion Basin = 4,704 Acre~-
feet (60%)

Average annual extrapolated groundwater recharge from Albion Basin
= 3,136 (40%)

Little Cottonwood Creek Total Volume Discharge, 1986 = 72,984 A.F.
1992 = 27,797 A.F.
Little Cottonwood Creek Average of 86/92 = 50,390 A.F.

% Albion Basin to Total Creek Volume = 10%
* Excludes Emma Hill & Creek Townsite
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APPENDIX B
STREAMBANK ANCHORING & DISSIPATION OF EROSIVE FORCES

A total index reflecting the sum of "process function" values
provides the ranking for wetlands affording these functions. The
total value index includes: erodibility and instability hazard;
wetland density & frictional resistance; location relative to
protected water resources, rangesite gradient or slope.

© Erodibility/Instability Index

Instability = % instability area coverage X total acreage

of wetland.

Erodibility = % erodibility area coverage X total acreage

of wetland (erosion hazard ranges from low
to high)

Erodibility Weights: High: 5 X Erodible Wetland Acreage;

Moderate-High: 4; Moderate: 3; Low-Moderate: 2; Low:l.

o Energy Associated with Erosive Force

Factors considered in this index are wetland rangesite slopes
or any intercepting structures (such as road cuts or waterbars),
which may counteract erosion of different slopes. Although erosion
hazard considers slope together with soil type, this factor weights
rangesite slope separately as an "erosion energy" variable:

Slope 1: 0-20%; Slope 2: 20-30%; Slope 3: 30%>
Weight Values: 1; 2; 3

RANGESITE WETLAND ACREAGE SLOPE % x WETLAND ACREAGE RATING
Slope 1 Slope 2 Slope 3 SCORE
%/Acres %/Acres %/Acres

X1 X 2 X3
Lower Patsy Marley _ZO —““33725 ------ 52713- ------ 5?7:5 _____ ;5_—-
West Albion Basin 59 70/41 30/18 N/A 77
Albion Meadows 6 60/3.6 20/1.2 20/1.2 9.6
Albion Loop 6 60/3.6 40/2.4 N/A 8.4
East Albion Basin 16 20/3.2 20/3.2 60/9.6 32.4
Greely Bowl 7 N/A 40/2.8 60/4.2 18.2
Lower Greely 34 25/8.5 25/8.5 50/17 46.5
North Rustler 6 N/A N/A 100/6 18
Creek Townsite 13 90/11.7 10/1.3 N/A 14.3
Upper Patsy Marly 8 N/A 10/.8 90/7.2 23.2
Emma Hill 5 25/1.2 25/1.2 50/2.5 11.2




o Frictional Resistance of the Wetland

Oone of the major variables which increase runoff energy is
basin gradient and roughness. Erosive force is countered by the
resistance offered by wetlands, which provide root systems that
anchor watershed sites. Adamus ascribes plant density, width, and
presence of persistent vegetation as the principal factors in this
process.

Plant density has been reported by Crowley in terms of total
facultative or facultative wetland/obligate percentage along each
transect. To derive an acreage-weighted index for frictional
resistance, percentages of FAC> communities were averaged for all
transects by wetland rangesite, to produce a density value which
is multiplied by total rangesite acreage.

FAC> density averages were used because they contain mostly
FACW and OBL vegetative categories (Crowley, 1992):

ALBION BASIN PLANT COMMUNITIES

WETLAND PLANT CATEGORIES BY RANGESITE

90 -

B ~

70 —

60 -

50 —

40 -

30 -

% PLANT COVERAGE BY TRANSECT

20 -

10

AN

“ Y
SN\
NN\
AN\
SN\
SNNNNINNNNZ

5 =] 10 11

RANGESITE

7] FacwsoBL NS Fac




o0 Erodibility/Instability Index

WETLAND RANGESITE EROSION INSTABILITY TOTAL
ACREAGE HAZARD INDEX HAZARD INDEX
Lower Patsy Marley 90%(36ac) 10%=4ac 148
40 Acres (Mod-High)
X 4 =144
West Albion Basin 80%(47ac) 10%=6ac 100
59 Acres (Low-Mod)
X 2 =94
Albion Meadows 80%(4.6ac) 20%=1.2 i5.2
6 Acres (Moderate)
X 3 =14
Albion Loop 90% (5. 4ac) 40%=2.4 13.4
6 Acres (Low-Mod)
X 2 =11
East Albion Basin 100%(1l6ac) 50%=8 72
16 Acres (Mod-High)
X 4 =64
Greely Bowl Not Rated N/A 0
7 Acres
Lower Greely 80%(27.2ac) 5%=1.7 55.7
34 Acres (Low-Mod)
X 2 = 54
North Rustler 100% (6ac) 30%=1.8 25.8
6 Acres (Mod-High)
X 4 = 24
Creek Townsite 100 %(13ac) 50%=13 39
13 Acres (Low-Mod)
X 2 = 26
Upper Patsy Marley 50%(4ac) 10%=.8 20.8
8 Acres (High)
X5 =20
Emma Hill 100%{(5ac) 60%=3 23
5 Acres (Mod-High)
X 4 =20
B 3



o Sediment Trapping & Pollutant Retention Index

WETLAND ACREAGE SEDIMENT ACCRETION TRAPPING
Emergent-Persistent SOURCE RATE RATING
Patsy Marley: 6 1 10.2 61
West Albion: 29 3 49.3 4289
Albion Meadows: 3 2 5.1 31
Albion Loop: 1.8 3 3.0 16
East Albion: 7.5 3 12.8 238
Greely Bowl: 3.5 1 5.9 21
Lower Greely: 5 3 8.5 128
North Rustler: 1 1 1.7 2
Creek Townsite: 1.5 3 2.5 11
Upper Patsy

Marley: 1.5 1 2.5 4
Emma Hill: 0 3 <1 N/A&

Values: A, Upstream Erosion/Sedimentation Source
Med (2), Low (1)

POLLUTANT
RETENTION

310

1498

154

93

389

180

259

51

77

High (3),

B. Acreage of Emergent-Persistent Vegetation
C. Accretion rates of 1.70 X wetland acreage (B X C)

D. Sediment Trapping Rating = (A x B X C)

D. Pollutant Retention = Sum of Retention Indexes



o Pollutant Retention Index

This index is compiled from data collected at two control
stations: Goldminer's Daughter lot discharge, and Sunnyside Water
Monitoring Station (Wasatch Watershed Water Quality Summary 90-91)

Water quality data for both base and storm flows have been
collected at the Sunnyside Monitoring Station at the bottom of
Albion Basin. The stormflow data reflect concentrations in the
Creek typical of those measured below the Goldminer's discharge,
suggesting that pollutants are reduced in the Basin upstream.

Higher volumes of discharge at Sunnyside may conceal actual
treatment efficiency of Albion wetlands because of dilution.

WETLAND ACREAGE NITROGEN METAT, TION SEDIMENT

Emergent~Persistent RETENTION RETENTION (gms) RETENTION (gms)

Vegetation (1000 grams) Lead Zinc (TSS)

Patsy Marley: 6 145 72 70 23

West Albion: 29 702 348 339 110

Albion Meadows: 3 72 36 35 11

Albion Loop 1.8 43 22 21 7

East Albion: 7.5 182 90 88 29

Greely Bowl: 3.5 84 42 41 13

Lower Greely: 5 121 60 59 19

North Rustler: 1 24 12 11 4

Creek Townsite: 1.5 36 18 17 6

Upper Patsy

Marley: 1.5 36 18 17 6

Emma Hill: 0 N/A N/A  N/A N/A

TOTALS: 60 1445 718 698 234

Average TSS retention = 388mg/l per 4356 sqg.ft.X 10 = 3.8 gm/acre
Pb retention = 1208mg/1 " ® " X110 = 12 "
Zn retention = 1175mg/1 » " " X110 =11.7 "

Average Nutrient retention = 5gm/sqg.meter (24,200/acre)
(Tilton, et.al, 1978)
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APPENDIX C

AVIAN WILDLIFE OBSERVED IN ALBION BASIN

The following list of bird observations has been compiled by
Mayor William Levitt of the Town of Alta over the last 36 years:

Mountain Chickadee
Bushtit

Russet-back Thrush
Willow Thrush
Hermit Thrush
American Robin
Veery

Townsend Solitaire
Mountain Bluebird
Northern Wheatear

Clark's Nutcracker
Canada Jay
Stellar's Jay
Black Billed Magpie

Song Sparrow

House Sparrow

White Crowned Sparrow
Lincoln Sparrow
Chipping Sparrow
Rufous Capped Sparrow
Vesper Sparrow

Golden Crown Sparrow
Tree Sparrow

Fox Sparrow

Savannah Sparrow

Killdeer

Pine Siskin

Purple Finch

American Gold Finch
House Finch

Cassin's Finch

Brown Cap Rosie Finch
Gray-Crowned Rosie Finch
Black Rosie Finch

Red Crossbill

White Winged Crossbill
Common Redpoll

Parus atricapillus
Parus gambellil
Psaltriparus minimus

Catharus guttatus
Turdus migratorius
Catharsus fuscescens
Mayadestes townsendii
Sialia currucoides
Oenanthe oenanthe

Uncommon

Nucifraga columbiana

Cyanocitta cristata
Pica pica

Melospiza melodia
Passer domesticus
Zonotrichia albicollis
Melospiza lincolnii
Spizella passerina
Aimophilia ruficeps
Pooecetes gramineus
Zonotrichia atricapilla
Spizella arborea
Passerella iliaca
Passercules sandwichensis

Uncommon
Uncommon
Uncommon

Charadrius vociferus
Carduelis pinus
Carpodacus purpureus
Carduelis tristis
Carpodacus mexicanus
Carpodacus cassinii
Leucosticte arctoa
Leucosticte arctoa
Leucosticte atrata
Loxlia curvirostra
Loxia leucoptera
Carduelis tristis

Uncommon

Uncommon

Uncommon
Uncommon



COMMON NAME

Barn Swallow
Tree Swallow
Rough Winged Swallow
Cliff Swallow
Violet Green Swallow

Cassin's Kingbird
Western Kingbird

Starling
Morning Dove

Western Wood Peewee
Dusky Flycatcher
Olive-sided Flycatcher
Empid Flycatcher

Orange Crowned Warbler
Yellow Warbler
Audubon Warbler
Townsend Warbler
Pilecated Warbler
Macgillvray's Warbler
Grace's Warbler
Virginia Warbler

Blck Throated Gray Warbler

Wilson's Warbler

Golden Crowned Kinglet
Ruby Crowned Kinglet

Pink Sided Junco
Gray Headed Junco
Oregon Junco
Dark Eyed Junco

Rufous Hummingbird
Calliope Hummingbird
Broad Tailed Hummingbird

No. 3=toed Weoodpecker
Hairy Woodpecker

Downey Woodpecker
Williamson Sapsucker

Red Naped Sapsucker
Yellow Bellied Sapsucker
Red Shafted Flicker

SCIENTIFIC NAME

Hirundo rustica

Iridoprocne bicolor
Stelgidopteryx ruficollis
Petrochelidon pyrrhonota
Tachycineta thalassina

Tyrannus vociferans
Tyrannus verticalis

Sturnus vulgaris
Zenaida macroura

Contopus sordidulus

Empidonax oberholseri

Cantopus borealis

Empidonax

Vermivora
Dendroica
Dendroica
Dendroica

sp.

celata
trichas
coronata
townsendi

Oporornis tolmiei
Dendroica graciae
Verminvora virginiae
Dendroica nigrescens
Wisonia pusilla

Regulus satrapa
Regulus calendula

Junco caniceps
Junco oreganus
Junco hyemalis

Selasphorus rufus
Stellula calliope
Selasphorus playcercus

Picoides tridactylus
Picoides villosus
Picoides pubescens
Sphyrapicus thyroideus
Sphyrapicus nuchalis
Sphyrapicus varius
Colaptes auratus

STATUS

Uncommon

Uncommon

Uncommon

Uncommon

Uncommon



COMMON NAME

SCIENTIFIC NAME

STATUS
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Canyon Wren
Rock Wren

White Tailed Ptarmigan
Green Tailed Towhee

Hapatic Tanager
Western Tanager

White Throated Swift
Short Tailed Whipporwill

Sharp Shinned Hawk
Merlin (Pigeon Hawk)
Common Nighthawk
American Kestral
Golden Eagle

Marsh Hawk

Cooper's Hawk

Red Tailed Hawk
Duck Hawk

Rough Legged Hawk

Boreal Owl
Sawwhet Owl
Great Horned Owl

Blue Grouse
Ruffed Grouse

Stilt Sandpiper
Spotted Sandpiper

Bohemian Waxwing
Pied Billed Grebe
Snow Goose

Red Breasted Nuthatch
White Breasted Nuthatch

Water Ouzel (Am.Dipper)

Rose Breasted Grosbeak
Black Headed Grosbheak
Evening Grosbeak

Blue Grosbheak

Pine Grosbeak

Lazuli Bunting

Catherpes mexicanus
Salpinctes obsoletus

Lagopus leucurus
Pipilo chlorurus

Piranga flava
Piranga ludoviciana

Aeronautes saxatalis
Phalaenoptilus nuttallii

Accipiter striatus
Falco columbarius
Chordeiles minor
Falco sparverius
Aquila chrysaetos
Circus cyaneus
Accipites cooperii
Buteo jamaicensis

Buteo lagopus

Aegolius funereus
Aegolius acadicus
Bubo virginianus

Dendragapus obscurus
Bonasa umbellus

Calidris himantopus

Actitis macularia
Bombycilla garrulus
Podilymbus podiceps
Chen caerulescens

Sitta canadensis
Sitta carolinensis

Cinclus mexicanus

Pheucticus ludovicianus

Pheucticus melanocephalus

Hesperiphona vespertina
Guiraca caerulea
Pinicola enucleator
Passerina amoena

Uncommon

Uncommon

Uncommon

Uncommon

Uncomnmon

Accidental

Uncommon

Uncommon

Uncommon
Uncommon



APPENDIX C

MAMMALS OBSERVED IN ALBION BASIN

The following list of mammal observations has been compiled
by Mayor William Levitt of the Town of Alta over the last 36 years:

Mountain Goat
Mule Deer

Elk

Moose

Black Bear
Mountain Lion
Bobcat

Porcupine
Pica

Beaver

Badger

Pine Martin
Striped Skunk

Hoary Marmot
Yellow Bellied Marmot
Raccoon

Least Weasel
Short Tailed Weasel
Long Tailed Weasel

White Tailed Jackrabbit
Snowshoe Hare
Moutain Cottontail

Star Nosed Vole
Canyon Mouse
Deer Mouse

Pack Rat

Uinta Ground Squirrel
Red Squirrel
Chickaree

Least Chipmunk
Townsend Chipmunk

——————————— —————— -

Odocoileus hemionus
Cervus canadensis
Alces americana

Ursus americanus

Felis concolor
Lynx rufus

Castor canadensis
Taxidea taxus

Martes americana
Mephitis mephitis

Procyon lotor

Mustela rixosa

Lepus americanus
Sylvilagus nuttalli

Microtus montanus

Citellus spp.
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DRAFT ORDINANCE OF THE TOWN OF ALTA,
AN INCORPORATED MUNICIPALITY
OF THE STATE OF UTAH,

RELATING TC
CONSERVATION AND RESTORATION OF WETLANDS
WITHIN ALBION BASIN

AND ALTA MUNICIPAL BOUNDARIES
hhkkhkdkdhhkdkdhdkdkhhhkdhkhkhkhhhhhhhhhdh bbbk dhhnhhdhhhhdhhhdhhhhdhhrk

RELATING TO ZONING, CONDITIONAIL, USE PERMITS, AND PERMITTED USES
WITHIN THE OCRDINANCES OF THE TOWN OF ALTA, AMENDING THE ALTA TOWN
GENERAL, PLAN, CHAPTER 3.2, BY ADDING STANDARDS FOR THE PROTECTION,
CONSERVATION, AND RESTORATION OF WETLAND AREAS WITHIN THE TOWN OF
ALTA,

SECTION 3.2.1 General

This section of the Town Ordinance establishes standards for
the protection and restoration of wetland areas.

SECTION 3.2.2 Purpose

This section is hereby established to regulate potential
development within wetland areas of the Town of Alta, and to
protect public health, safety and welfare of the inhabitants of the
Town of Alta and Salt Lake County. These regulations seek maximum
protection of wetland areas and waters within the Town of Alta by
avoiding development activity whenever possible, minimizing
unavoidable adverse development activity and mitigating athe
impacts of development on wetland areas.

SECTION 3.2.3 Applicability

Section 3.2 applies to all wetland areas and wetland area
buffer zones, and to all waters of the Town of Alta. This section
does not repeal, abrogate or impair any existing federal, state,
and/or local laws, easements, covenants, or deed restrictions.
However, where this section imposes more restrictive regulations
than those otherwise imposed, the provisions of this section shall

apply.
SECTION 3.2.4 Definitions

1. "Buffer Zone" shall mean all areas where development
could impact wetland areas, extending at least 100
feet around wetland areas.

2. "Mitigation Plan" means a plan approved by the Alta
Town Council describing the restoration of wetland
areas destroyed or otherwise negatively impacted by
an activity.
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3.

4.

5.

"Restoration" means a human activity that returns
wetland areas from a disturbed or altered condition
with lesser area acreage and/or functional values to
a previous condition with greater area acreage and/or
functional values.

"Waters of the Town of Alta" means all waters, including
but without limitation, lakes, streams (including
intermittent streams), natural sloughs, wet meadows,
natural ponds, impoundments, and tributaries. Treated
water distribution and storage facilities, are exempt
from this definition.

"Wetland" means an area inundated or saturated by surface
or sub-surface water at a frequency and duration which
is sufficient to support, under normal circumstances, a
prevalence of vegetation typically adpated for life in
saturated soils conditions, commonly known as hydrophytic
vegetation. Wetland areas include all waters and assoc-
iated riparian areas within the Town of Alta, and are
presumed to include all areas identified in the report,
"EBecological Characterization and Functional Evaluation

of Subalpine and Lower Montane Wetlands in the Albion
Basin Region of Utah" an advance wetland identification
report completed for Region VIII Environmental
Protection Agency and Town of Alta by Steven F. Jensen,
March, 1993, including any amendments theretco, and any
wetland areas in the Town identified on wetland area
maps filed in the Alta Town Offices.

SECTION 3.2.5 Wetland Area Mapping

3.2.5. A. Adoption of Wetland Maps

3.2.5.

Wetland maps are hereby adopted as part of this section
and shall remain on file in the Town of Alta Offices. The
areas shown on the wetland maps as within the boundaries are
presumed to be wetland areas. However, the wetland maps are
not all inclusive, and wetland areas not shown on the maps
that may exist within the Town shall be protected as fully
as mapped wetland areas.

B. Modification of Wetland Area Boundaries

Potential developers shall have the burden of showing
that any area delineated on Alta wetland maps and/or
on accompanying reference material should not be classified
as wetland. Wetland boundaries may be modified at the
expense of the potential developer through the performance
of a wetland boundary determination by an expert wetland
consultant and established on a plat executed by a Utah
licensed land surveyor using the wetland definition in
section 3.2.4.-5
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3.2.5. C. Boundary Modification Application Review

Potential developers desiring to modify a wetland
and/or buffer zone boundary must submit an application
for such modification to the Town for review by the
Town Council. If the application is not approved by
the Council, the applicant and Council may attempt to
set mutually agreeable wetland area and/or buffer zone
boundaries, relyving on the services of an expert wetland
consultant, approved by the Town Council and paid for
by the applicant.

3.2.6 Development in Wetland Areas
3.2.6.A. Special Use Permit Review

Potential developers desiring to develop within a
wetland or within 100 feet of a wetland must submit
an application for approval of such activity to the
Town under the general provisions of permitted and
conditional uses within the zoning ordinance. No
development activity shall be allowed within any
wetland or buffer zone without a Wetland Special Use
Permit issued in compliance with the terms of this
section. All activities that are not permitted by
this Special Use Permit shall be prohibited.

3.2.6.B. Issuance of Wetland Special Use Permits

The Alta Town Council may issue a Wetland Special Use
Permit only if the applicant has met at least one of the
following:

1. The proposed activity is water dependent;

2. The proposed activity is necessary to achieve
access to property, and no other access routes
avoiding wetland and buffer zone areas are
technically feasible;

3. Denial of the permit sought would result in
denying the owner all practical, reasonable
and/or economically viable use of the property.

4, The proposed activity meets the definition of
Essential Services in Section 3.2.8 of this code
and could not reasonably be located elsewhere;

5. 1In the case of development proposed solely in
a buffer zone, it can be demonstrated by
supporting documentation that the proposed use
will not adversely affect the adjacent wetland.
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3.2.6.C. Criteria for Review of Wetland Special Use Permits

3.2.6.

3.2.7

In reviewing applications for Wetland Special Use
Permits, the Town Council shall apply the following
criteria:

1. Avoidance--Development activity within a
designated wetland area should be avoided
whenever possible;

2. Minimization of Impacts—--The impacts of
unavoidable development activity should be
minimized to the maximum extent feasible
by including appropriate project design
modifications, control techniques, manage-
ment practices, or other conditions which
may be required by the Town of Alta.

D. Impact Mitigation for Wetland Uses and Activities

As a condition of Wetland Special Use Permit
approval, or in the event of vioclation of any terms of
this section, the Town of Alta may reqguire a mitigation
plan. The plan shall require the applicant or developer
to engage in the restoration of wetland areas in order
to offset or replace, in whole or in part, the wetland
losses resulting from an applicant's proposed or a
violator's historic actions. Approval of such a plan
by the Town shall not constitute an alternative to
compliance with the standards set forth in Section 3.2.

Enforcement

3.2.7.A. Inspection of Wetland Areas

For the purpose of carrying out the provisions of this
Section 3.2, the Town Council or its designee may enter
upon private land in a reasonable and lawful manner during
daylight hours for the inspection of any wetland area or
buffer zone area proposed for development by an applicant
for a Wetland Special Use Permit. If denied access for
these purposes, the Town of Alta may inspect the property
after following an appropriate legal process.



3.2.7.B. Wetland Restoration

In addition to other remedies prescribed by this
code, the Town of Alta may order wetland restoration
measures for the damaged or destroyed wetland by the
party responsible for violation of any section in 3.2.
If the responsible party does not complete such measures
within a period specified by the Town Council, the Town
may restore the affected wetland at the cost of the
responsible party.

3.2.7.C. Guarantees For Implementation of Mitigation or
Restoration.

The Town of Alta may require the applicant for
a Special Wetland Use Permit to post a bond, letter
of credit, or escrow agreement to cover the cost of
mitigation/replacement/enhancement, specified in the
permit. The amount of security to be posted for
project completion is determined at $5.00 per sgquare
foot. 1In the event the developer does not complete
site improvements required by the mitigation plan,
the Town of Alta may, at its option, draw on the
escrow, credit, or bond established to complete
the work. The Town is not required to notify the
developer.

3.2.8 Essential Services

Essential Services include the development or maintenance of
public utilities or underground, surface or overhead gas,
electrical, steam, fuel or water transmission or distribution
systems, including towers, poles, wires, mains, drains, sewers,
pipes, conduits, cables, fire alarms and police call boxes, traffic
signals, hydrants and similar equipment.
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APPROVED BY THE ALTA TOWN COUNCIL OF ALTA, UTAH AT A PUBLIC HEARING
OF , 1993.

ALTA TOWN COUNCIL

By
William H. Levitt, Mayor

ATTEST:

By:
Town Clerk
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