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CHAPTER 1

lntroduction

INTRODUCTION

The seven major canyons of the Wasatch Mountains, on the east side of the SaIt Lake
Valley, provide a high quality water source for approximately 400,000 people. The Salt
Lake City Watershed Management Plan (L988 Watershed Management Plan) was
formulated in 1988 to protect this valuable watershed. The Salt l,ake City Department of
Public Ut ities (Public Utilities), and other affected jurisdictional parties, are seeking to
proactively manage this watershed by addressing issues that have arisen since the 1988
Watershed Management Plan. To accomplish this, a planning process was initiated to
develop the Salt Lake City Watershed Management Plan'99 (99 Wabrshed Plan).

The area encompassed by the'99Watershed Plan includes the seven major canyons of
the Wasatch Mountain Range (the Wasatch Canyons), and their drainages. From north
to south these drainages are: City Cree( Red Butte Creek, Emigration Creek, Parleys
Creek, Millcreek, Big Cottonwood Cree(, and Little Cottonwood Creek. The Salt Lake
City watershed is comprised of {he waters of these creeks, the surrounding lands that
support these water sources, and the groundwater recharge areas for the Salt l,ake
Valley.

Along with providing management direction to maintain water quality, the'99
Watershed Plan continues the multiple use policy outlined by the 1988 Watershed
Management Plan. Large numbers of people use the watershed for a variety of
recreational activities. Small and large-scale commercial and residential development is
found in five of the seven major c.rnyons. While mining in the canyons has become
alrnost inactive, many mining claims remain. Livestock grazing is also not as prevalent
as it was in the past

PLANNING PROCESS

In September of L9g7, Saltlal<e City began the ten-year review process of the 1988

Watershed Management Plan. The purpose of the '99 Watershed Plan is to revisit the
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Chapter'l Introduction

1988 watershed Management Plan and identify new issues and concems that should be
addressed. The recommendations formulated in the '99 watershed plan are based on a
reevaluation of the plan by jurisdictional agmcies in the canyons, public comments,
new issues that have arisen, and changing conditions in the canyons.

This '99 watershed Plan has been prepared with active involvement from the public.
Public meetings were held at the Main salt Lake city Library and salt Lake County
Whitrrore Library on September 25, !997 and g,ptember 25, 7997 . In early Aptil, lggg,
the jurisdictions with primary responsibility in the watersheds held three working
sessions to discuss the major issues and altemative approaches to obtain watershed
protection. The results of these discussions, and review of potential altematives by
development, conservation, and community interests, are reflected in the altematives
and recommendations section of this document (see Chaptet 5).

A public hearing was held August 20th, 198 in the salt Lake city and County Buirding
to discuss the draft of the '99 watershed plan. The meeting was jointly conducted by
the salt Lake city Planning commission and the salt [.ake city Deparhnent of public
Utilities Advisory committee. During this meeting, the public commented on the draft
of the '99 watershed Plan. A summary of the oral and written comments along with the
responses are provided in Appendix D.

The salt Lake Planning commission and the public Utilities Advisory Committee
reviewed the public corrrments, selected the preferred plan, and recommended the ,99

watershed Plan to the salt t ake city council The city council held a public hearing
and adopted the final salt Lake city watershed Management plan septen$et 7,1g9.

A detailed analysis of present water quality has been conducted as part of the
Management Plan update. conditions have been analyzed and summarized in chapter
2. In general, water quality remains excellent in the wasatch canyons, but 199s-96 data
reveals a spike in coliform counts, an indicator of bacteria in canyon streams. concem
over potentially deteriorating conditions has lead to recommendations in this plan to
protect and improve Salt Lake City watershed conditions.

other plans exist for the wasatch Front, such as the U.s. Forest service's wasatch-
Cache National Forest plan (1985), which includes direction on management of United
states lands within the salt Lake city watershed area. salt Lake County has adooted
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Salt Lake City Wat€rsh€d Management Plan '99

master plans for Emigration Canyon (1985) Little Cottonwood Canyon (7973), and a

Salt Lake County Wasatch Canyons Master Plan (1989) that include sirnilar geographic

boundaries as the'99 Watershed Plan.

DESIRED FUTURE CONDITION

Successful implementation of the '99 Watershed Plan will achieve a desired future
condition in the Wasatch Canyons that maintains excellent water quality and continues
to strive for supedor water quality. The management emphasis prioritizes water quality
first and multiple use of Ore watershed second. The Wasatch Canyons are protected to
maintain a healthy ecological balance r4rith stable environmental conditions, healthy
streams and riparian areas, and minimal sources of pollution. Existing and potential
uses that could lead to the deterioration of water quality are limited mitigated" or
eliminated. To the extent that, in the reasonable 1'udgement of the City, a proposed
development or activity, either individually or collectively, poses an actual or potential
impact to the watershed or water quality, Salt Lake City will either oppose, or seek to
modify, manage, conbol, regulate or otherwise influence such proposed development
or activity so as to eliminate or mitigate potential impacts.

All jurisdictional agencies involved in monitoring and permitting development in the
watershed are equally aware of and involved in the development proposal process.

Enforcement of existing "suitability criteria" such as slopes and setbacks, is a priority
for all jurisdictions. Variance applications are reviewed carefully to ensure water quality
is not impacted. Jurisdictional agencies will share the same vision for fhe watershed
which includes understanding and implementing watershed management o$ectives,

Many people use the watershed each year for a variety of recreational activities. l,evels
of use are managed to prevent adverse water quality impacts, Another measure used to
decrease recreation impacts is an extensive watershed education program. This
program educates students of the Salt Lake Valley about the importance of a healthy
watershed and how it relates to the water we drink. A broad range of interpretive
prograrns are offered at campgrounds and other gathering areas around the watershed.

Recreation facilities (restrooms, parking lots, picnic and camping sites) are designed
maintained and located in a manner that prevents water quality impacts. Public and
private parhrerships are fully utilized to effectively manage the watershed. New
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partnerships are continually being sought to support effective and efficient
management of the watershed.
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CHAPTER 2
Watershed Characteristics and Uses

WATERSHED CHARAGTERISTICS AND USES

, The seven major canyons in the'99 Watershed Plan area contain unique physica!
hydrologic and envhonmental draracteristics. Along with differing physical and
environmerrtal characteristics, the canyons differ in the types and amounts of use they
receive. This chapter will address overall physicaf hydrological and environmental
characteristics of each canyon and their associated uses.

CANYON-BY-CANYON CHARACTERISTICS AND USES

The drainage area encompassed by the seven major wasatch canyons is atmost 200
square miles. Approximately 152,000 acrefeet of water drains from the area annually.
The canyons along the Wasatch Front Mountain Range are broad gently sloping
drainages on the north, and steep, narrow drainages on the south, These canyons rante
from a regulated access watershed to intensive year-round recreational and residential
areas. Impacts on the watershed from development and increased use have been a
mounting concem in recent years. Recreation, especially the ski indusby and tourism,
has become a substantial base for the local and state economy. Federal and local
govemments, recognizing their responsibility to protect the canyons as a watel
resourcg strive to attain a balance of uses. Establishing such a balance means trying to
match the social and ecologically acceptable levels of development with public needs
and desires. The scope of this document calls for viewing the canyons from the
perspective of protecting salt Lake city's water resources for the foreseeable fufure.

A. City Creek Ganyon

Physical and Hydrologic conditions: City creek canyon is the northemmost canyon in
the plan area. The topography consisis of low-lying mountain slopes with a 9,4{t0 feet
maximum elevation. The canyon is 12 miles long comprGing 19.2 square miles of
drainage area. City Creek's flows have subtle reactions to climatic conditions due to the
canyon's width and relatively low elevation. Characteristically, there is a gradual rise in
flows throughout April with a marked increase early in May as temperatures increase.
Flows decrease through June and July, stabilizing during August. The average peak day
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Chapter 2 Watershed Characteristics €nd Uses

is May 21. The moderate flow fluctuations of the creek are attributed to the nearly
constant sun exposure to snow pack on the gentle slopes, and the cavemous nature of
the subsurface limestone from which the canyonls springs rise. The average annual
yield for the creek is 11,,749 acre fet, the fourth largest in the plan area.

Canyon Uses: City Creek Canyon has served as a valuabtre watershed and
recreation/opm space area since the first settlets entered the Salt Lake Valley. Salt Lake
city promotes use of the canyon as a nafure preserve by limiting motor vehicle access
to altemating days during the summer. The current picnic capacity is g45 persons.
Picnic sites are used heavily on weekends and holidays with continued use throughout
the week. City Creek Canyon is a popular locale for bicycling, running and walking.
Hunting is permitted in season.

B, Red Butte Ganyon

Physical and Hydrologic conditions: Red Butte canyon comprises 7.25 square miles of
drainage area with elevations ranging from $000 to es00 feet. The canyon,s slopes are
moderately steep with the north-facing slopes steeper than the south-facing slopes. The
canyon floor is wide with many side drainages. Through linritations on hucun access
the canyon has become plentiful with wildlife, providing a near-pristine example of a
watershed. surface waters in the canyon originate in Red Butte and Knowltons Fork
canyons and have a 2,450 acte-foot average annual yield, the lowest in the plan area.
snow melt is the origtn of the creek and its annual flow peaks. The average peak flow
occurs on April 30' This date is earlier than the other canyons due to the low elevatron
and wide canyon floor.

Canyon Uses: Red Butte Garden, at the mouth of the Canyon, offers educational and
culfural activity. concems exirst about increasing illegal activity in the canyorl
disrupting its pristine character.

C. Emigration Canyon

Physical and Hydrologic Conditions: Emigration Creek is 10.S miles in length
comprising 18.0 square miles of drainage area. The topography consists of low rolling
hills with steep mountains to the north. Elevation ranges from 5,000 to gfi) feet. The
canyon side slopes are steep at the mouth of the canyon and become more gradual
nearing the canyon head. The headwaters of Emigration Creek originate in Killyon and
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Burr Fork Canyons primarily from snow melt. The average annual yield is 4939 acre-

feet, the sixth highest in the plan area, Stream flows peak early each year, May 1 on the
average/ due to the low elevation and width of the canyon. Flows normally recede

quickly during July and August reaching the yearly low by September, then slowly
increase throughout the winter months.

Canyon Uses: Emigration Canyon has an extensive history of use. The canyorfs recent
primary use has been full-time residential with limited commercial development. Some

hiking occurs in the canyory but no developed hail heads or reLated facitties have been

constructed. Automobile transportation in the canyon is intensive. The highway
through the canyon provides access for canyon residents and a right-of-way to Parleys
and East Canyons, Residential development during the past decade has increased
though not boomed compared with other areas in Salt Lake County. Figures from the
1988 Managemerrt Plan projected a six-unit per-year increase, an armual increase of
approximately 2.5 percent. In 1990, there were 308 dwelling units in the canyory and in
199& there were lt47 dwelling units. This represents a 15-unit per-year increase, an
approximate 4.8 percent annual increase, whidr is almost twice the increase expected,

D. Parleys Canyon

Physical and Hydrologic Conditions: Parleys Canyon is the largest drainage in the plan
area comprising 50.1 square miles. Unlike the other drainages in the plan area, Parleys

is "T" shaped, with elevations rangin g fuom 4a7A0 ferl't to 9,4t10 feet. Above Mountain
Dell Resewoir, rolling foothills and moderate slopes characterizes the canyon. Below
the reservoir; the canyon is narrow with steep slopes. The lower portion of the canyon
has been radically modified by the construction of ttre I-80 freeway. Surlace stream flow
and spring runoff for Parleys Creek originates frocr Mountain Dell Canyon and Lambs
Canyons. The average annual yield is 1&131 acre-feet, the third highest in the plan area.

Parleys Creek reaches its peak flows early in the season, May L2 on the average. This is
attributed to the relatively low elevation of the canyon and its width. Flows commonly
increase tenfold within a matter of days during June then slowly decrease through the
late summer and fall. Flows begin a gradual increase again throughout the winter.

Canyon Uses: Recreation homes, transportation and recreation use characterize uses in
this area. Summer cabins have been constructed in Mount Aire and Lambs Canyons. Six
lanes of I40 follow the entire length of the canyon serving as a major artery for local
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Chapter 2 Watershed Characteristics and Uses

and interstate traffic. Recreation uses include picnicking golf, hiking, snowshoeing
cross countlr skiing, snowrnobiling and hunting. The Salt Lake City Parks and
Recreation Department and Public Utilities provide developed recreatiory including golf
and picnicking, A private concession at the Mountain Dell Golf Course provides cross
country skiing during the winter season. The existing picnicking facilities in Parleys
Canyon currenfly provide a total of80+ person capacity. On weekends and holidays,
parking areas limit capacity for cross country skiing.

Salt Lake City Deparhnent of Public Utilities has developed a recreation plan for the
Little Dell Dam and Reservoir, Recreation is occurring on 39 acres of land on the north
side of the reservoir. The developmmt includes 130 parking spaces, two boat Launches
(non-motorized hand<arried watercraft), six vault restrooms, 56 picnic sites, and a
small interpretive center. Several trails are constructed around the reservo4 totaling
19,400 linear feet of trails. Trails are built for a variety of uses including walking. biking
and hiking, and a harderred trail for universal access.

Most of the recreation homes in Parleys Canyon were constructed before t975.In1975,
there were 83 cabins in Lambs and Mount Aire canyons; by 1gS, the total had
increased to 112 cabins. Traffic in Parleys Canyon has increased noticeably since 1989,
when Interstate 80 at the Mountain Dell interchange rqrorted an annual daily traffic of
23,975.ln 1,996, the Mountain Dell interdrange reported an -6q21 daily traffic of 37,!25.
This difference tepresents an increase of 55 percerrt over an eight-year period.

E. Millcreek Canyon

Physical and Hydrologic Conditions: Mllcreek Canyon comprises L8.0 square miles of
drainage area wiih head waters originating about 10 rniles above the canyon mouth at
8,700 feet elevation. Canyon ridge elevations typically range from 8,000 to 9,000 feer,
with Gobblels Knob rising to 1O200 feel Surface flows originate from Millcree! Porter
Fork, and Bowman Fork canyons. The canyonls steep side slopes, moderately heavy
snowpack, and high elevations are responsible for the late average peak flow date of
May 27. Flows remain relatively high throughout August, then decrease in the fall and
winter. Flows gradually increase throughout late winter and early spring. The stream
has an average annu aI yreld of 7O,762 acre-feet, the fifth highest yield in the plan area.
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Satt Lake City Watershed Management Plan '99

Canyon Uses: Millcreek Canyon is characterized by a long history of intensive summer
recreation and moderate winter recreation. A limited number of summer recreation

residences have been constructed, but no new construction has taken place in the past
decade due to the lack of private land available and a Forest Service policy against
further residmtial leasing. [-arge traffic volumes are associated with recreational uses.

Developed recreation in Millcreek Canyon consists primarily of picnicking with an

approximate 1,900 person capacity. Dispersed recreation activities in the canyon include
bicycling car touring and hiking. Fishing and limited backpacking are available in the
Mount Olympus Wildemess Area. Winter recreation consists primarily of cross countrJz

skiing although snowshoeing and dog walking are growing in popularity.

F. Big Gottonwood Canyon

Physical and Hydrologic Conditions: Big Cottonwood Canyon comprises 50 square

miles of drainage area with elevations ranging from 5,000 feet to over 1Q500 feet. The
lower portion of the canyon is steep and meandering as the result of natwal stteam
cutting processes while the top portion of the canyon is straight and broad due to
massive glaciation. The upper portion of the canyon ends in a large basin with
moderately steep side slopes.

Big Cottonwood Creek originates in the Big Cottonwood Canyon's upper basins, and
Twin Lakes and Lake Mary resewoirs. Approximately a dozen sidecanyon streams

intersect the main drainage. Side<anyon reservoirc include Lillian, Florence, and
Blanche. These large basins contribute to the highest annual water yield in the plan area

of 5I,238 acre-feet. Big Cottonwood Creek receives heavy snow pack that, combined
with the high elevatiory steep side slopes and orientatiory contributes to the late average

peak flow date of May 28. The flow rate for the Creek is relatively stable due to the
width of the canyon and the soills ability to absorb water. Flooding occurs during May
and fune as a result of cloudburst rain stonns on melting snowpack.

Canyon Uses: Uses in Big Cottonwood Canyon are characterized by full and part-time
residences, developed and dispersed recreation and transportation. Brighton and
Solitude ski areas are located in the canyon. During the past decade both of these areas

have undergone expansion in facilities and use. According to the U.S. Forest Service

Wasatch{ache National Forest Management Plan, no new resorts will be allowed in
the canyon and the expansion of existing resorts will be limited, The average daily
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traffic has increased consistently since 198$ providing the best indicator of overall
growth in the canyon. The average daily traffic figures may be found in Appendix G.

Cross-countqz skiing is a very popular winter activity in the canyon, with facilities
including a groomed Nordic track. There are also trail-head parking facilities for back-
country skiing. According to the Forest service plan, only one permitted toudng center
with a developed cross country skiing track will be permitted in Big cottonwood
Canyon. Tubing is also a popular winter recreational activit5r in the canyon. The Forest
service provides camping and picnicking facilities. There is a 1,6s5 person camping
capacity and a 1,530 person picnicking capacity. camping and picnicking faciiities are
generally used to capaci$r on weekends and holidays while weekday usage is much
lower.

G. Little Coftonwood Canyon

Physical and Hydrologic Conditions: Litfle cottonwood canyon comprises 27.4 square
miles of drainage area with elevations ranging from 5,200 to 1!200 feet Little
cottonwood canyon is the steepest and highest canyon in the plan area. The canyon is
"u" shaped with rugged side-canyons formed by glaciation. The head waters for Little
cotbonwood creek originate in the Albion Basin" from minor drainages and Cecret

. Lake. Tributaries to the major drainage include the strearyrs from White Pine Reservoir
and Red Pine l,ake, Hogum Fork, and coal pit Gulch. The length of the primary stream
channel is approximately 12 miles.

Little Cottonwood Creek peaks late in the spring June 4 on the average, mainly because
of the heavy snow pack in the higher elevations. Throughout the year the stream flow
radically flucfuates due to the steep side slopes and impervious rock surfaces that make
up much of the canyon. The average annual yield for the stream is 46,149 acre-feet, the
second largest yield in the plan area.

canyon Uses: Uses in Little cottonwood Canyon are characterized by heavy developed
and dispersed recreational use, destination lodging and transportation, All uses in the
canyon have increased during the past decade. Downhill skiing is the most intensely
developed recreation use in the canyon at Alta and snowbird ski resorts. The most
accurate rreasure of growth in the canyon is average daily traffic. In 19gZ the average
daily traffic was 12,865.1".19,6, the average daily traffic had increased to 165110, an
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increase of 29 percent With the exception of Parleys Canyon, this is the highest average
daily traffic in the plan area. The average daily traffic lrom 1987 to 1996 is reported in
Appendix G.

Developed campsites are maintained by the Forest Service at Tanner Flat and Albion
Basin. Tanner Flat has been closed due to an errvironmental remediation project Use at
these sites has varied from year to year. The two campgrounds have a capacity of 465

persons. While weekend and holiday use is high, weekend and weekday use combined
falls below capacity.

WATER QUALIry

BACKGROUND

Salt Lake City obtains a significant portion of its culinary water supply from canyon
streams originating in the Wasatch Mountains. These canyons include City Creek,
Emigration, Parleys, Mill Creel Big Cottonwood, and Little Cottonwood. Water from
City Cree( Parleys, Big Cottonwood, and Little Cottonwood is treated in treatnrent
plants and distributed to residents of Salt Lake City and Salt l-ake County. Reliance on
these water sources is sudr that the Salt Lake City Departnnent of Public Utilities must
closely monitor and regulate any activities that may threaten water quality. Though
recreation activilr in these canyons has increased water frorn these canyons has
historically been of high quality. Recent mean annual total coliform counts have raised
concems that canyon water quality may be deteriorating.

DATA CONTAMINANT INDICATORS, SOURCES, AND FATE

Existing water quality data provides a baseline for monitoring watershed use effects.
This section ptesents a discussion of each of the selected key contarrrinant indicators
already included in the CitS/s existing database. To define the significance of the data it
is important to understand the potential sources of the indicator, and the transport and
fate of the indicator in the mountain stream environment

COLIFORM BACTERIA

Measurements of total coliform have been used as an indicator of contamination of
waters for many years. Coliform have been used as an indication of contamination
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Chapter 2 Watershed Characteristics and Uses

because coliform tend to exist in high quantities within fecal matter (100 to 400 billion
per day discharge by humansl), and thus provide a good indication or waming of
possible contarnination by other fecal bom species. some water bome pathogens are
difficult to detect or the tests may be complex, time consuming and often not
sufficiently sensitive or selective. Coliform testing is relatively simple and inexpensive,
thus rendering it the method of choice for many years.

SOURCES AND FATE OF TOTAL COLIFORM BACTERIA

"The coliform group of bacteria includes all aerobic and facultative anaerobic, gram-
negative, nonspore-forming rod-shaped bacteria that fermmt lactose with gas
formation,"2 Included in the coliform class of bacteria are the genera Escherichia and,
Aetobacter. Colifor:m bacleria have been found to increase in viable bacterial numbers
under favorable conditions in pipe disbibution systerrs.3 According to the American
water works Association, "Finding coliform densities ranging from 1 to 1s0 organisrrs
per 100 mL may be possible with their occurence widespread in the distribution
systeul"" There is a possibilif that coliform could colonize in streams within the slower
moving areas. Porous media such as rocks may provide a gocd surface to which the
bacteria can attach and colonize. Total coliform life exp€ctancies are on the order of
days. Based on the results of deep well studies, many coliforms live well in colder
waters. Coliform life expectancies have not been verified in open stream flows.

nThe use of coliforms as indicator organisms is complicated by the fa ct the Aerobacter
and' cettain Escherichia can grow in soil Thus, the presence of coliforms does not always
me.m contamination with human wastes. Appareniy, Escherichin coli (E. coli) are
entirely of fecal origin. There is difficulty in determining E. coli to the exclusion of the
soil coliforms; as a result, the entire coliform group is used as an indicator of fecal
pollution."s Therefore, total coliform presence in water is not proof of fecal
contamination, however, total cohform will always be present when there is fecal
contamination. Though the significance of coliform (rccurlences should not be ignored
because they may indicate a potential pathway for pathogen penetration into the water
supply, sole reliance on coliform occurrence may not be adequate in defining the sowce
of the contamination. If coliforms occur repeatedly at levels higher than background
then perhaps a more stringent monitoring program should be employed in order to
determine for certain that ihere is hunan-based contamination.
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SOURCESAND FATE OF FECAL COLIFORM BACTER]A

Fecal coliforms are a subgroup of total coliforms, and are usually found in much lower
numbers. They are more indicative of contarrination from a warm-blooded anirral
source. T?rerefore, they can come from both humans as well as animals. However, even

though fecal coliform testing may rule out soil bome coliforms, they may be from any
warm-blooded animal source, as discussed previously, and not necessarily an indicator

of a human source. "In many sifuations where human pollution is suspected on the
basis of ffecal] coliform test results, the actual pollution may, in fact, be caused by
animal discharges."6 Fecal coliform density per gram of feces and average contribution
per capita per day is provided on Table 1 for human beings and some warm blooded

animals.

Table I
Fecal Colifo]m Contribution Per Capita From

Human Beings And Some Animals
(After Tchobanolqlous, 1987Y

Average indicator
density/g of feces

Average
contf bution/capita/day

Fecal Colifom 110'l Fecal Coliform 11051

Human 13.0 2,000
chicken 1.3 240
Cow 0.23 5,400
Duck 33,0 11,000

Pig 3.3 8,900
Sheep 15.0 18,000

Turkey 0.29 130

As can be seen from the table above, many animals have a higher fecal coliform
production than hurrrans. Therefore, relying solely on fecal coliform counts as an

indicator of human contanination may not be correct. Fecal coliform may be expected

to live in a cold water environmerrt for at least the duration of water flow from the

upper reaches of the canyon to the canyon mouth in any of the Wasakh Canyons.

Coliforms survive well in cold water (the colder the betler) with a survival time on the

order of days.8 In order to minimize differential death rates, samples should be takm no
further down stream than 24 hours of flow time from the source of pollution.e With
these two items in mind, and the fact that these ceeks take less than 24 hours to flow
from top to bottom, survival of coliform from any source in the canyon is possible.
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Howevet, no studies have been found confirming lifu expectancies of fecal cotform in
cold highly oxygenated water.

NUTRIENTS

Nutrients, specifically nitrogen and phosphorous, are essential to the growth of bacteria
and plants.l' other trace elements such as iron (Fe) are also required for tdological
growth. However, nitrogen and phosphorous are the major contributors to the
production of algae. Algae in tum can cause taste and odor problems within water
being used for drinking purposes. Methods for controlling algal blooms or growth
include addition of chelated copper compounds or potassium permanganate to the
water, or simply controlling the nutrient loading. Nitrogen is also required in metabotc
processes of microbial populations. If the water lacks sufficient nitrogen and/or
phosphoroug "lgae growth will be repressed. Waste waters or organic wastes are a
good source of nitrogen fot bacteria,

NITROGEN SOURCES AND FATE

Nitrogen has its origins as afunospheric nitrogen. It is incorporated into terresirial
systems through nitrogen fixing bacteria, lightening direct conversion to ammonia, or
fertilizer manufacturing processes. From there it enters the food chain where it is taken
up by plants and evenfually animals. Animals then discharge nitrogen in the form of
urea or feces. Bacterial decomposition of the feces along with hydrolysl's of the urea
then convert the nitrogen to ammonia. Ammonia is then converted to nitrite and
nitrate, or to nitrogen gas. Nitrate is especially soluble in water and therefore will move
about freely within the aquatic system.

The United States Environmental Protection Agency (EPA) has determined that nitrate
poses an acute health concem at certain levels of exposure,ll rhe most common sources
of nitrate in water include fertilizer, sewage/ and wastes from humans and animals.
Excessive levels of nitrate in drinking water may cause serious illness and sometimes
death in infants less than six months of age. The EpA has set the drinking water
standard at 10 mg/l for nitrate to protect against the risk of these adverse effects.l!
Elevated levels of nitrates are often used as an indicator of human effects on stream
water qualitv.
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PHOSPHOROUS SOURCES AND FATE

slope and stream erosion of phosphorous bearing soils (including top sofu), and animal
and human feces are soulces of phosphorous for the canyon streams. Three t54pes of
phosphate are usually of interest ortho, poly, and organic. Orthophosphates are
available for immediate biological metabolism without further breakdowns.
Polyphosphates include molecules with oxygm atoms and two or more phosphorous
atoms, Polyphosphates undergo hydrolysis in aqueous solutions and revert to
orthophosphate formsl however, the hydrolysis is typically slow. organically bound
phosphorous is generally not available for algae growth without anaerobic bacterial
conversion.

The major phosphorous removal processes in nafural systems are chemical
precipitation and adsorption whde plants organically bind only small amounts.
Phosphorous has a high tendency to bind with soil particles. Once it is bound, it is not
likely to be readily released back into the environment. fttrophosphates are absorbed
by clay minerals and certain organic fractions within the soil, Chemical precipitation
with alum, iroq or alurninum also occurs, but at a slower rate, sorption of phosphorous
onto soils is the primary phosphorous removal process.

TURBIDITY

Turbidity is a measure of the suspended matter in water that interferes with the passage
of light. Materials in the water that cause turbidity may range from small colloidal
particles, to coarse dispersions. Mudr of the material that causes turbridity is inorgamc
matter, though a significant portion is also caused by organic matber. It is this organic
matter that causes concem. The organic matter serves as food for bacterial colonies. As
the colonies grow, additional turbidity is introduced. some of these organics may also
induce the growth of algae, meaning they may contain large amounts of nitrogen and
phosphorous.

Turbidity effects on water quality include: 1) Aesthetics, 2) Interference with
filterability, and 3) Interference with disinfection. Aesthetically pleasing water instills
confidence in the consumer that the water is pure and not polluted with wastes. As
turbidity increases, the cost associated with filtering the water increases, Disinfection is
impacted by turbidity also. If particles causing turbidity are in the water, then
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Chapter 2 Watershed Characteristics and Uses

Pathogenic organisms may not come into contact with the disinfectant That is to sav.
that the organisms may be shielded within or by a particle.

The amount of raw water turbidit5r (suspended solids) may also determine the type of
treatment required. Water with consistently high turbidity (greater than 5 NTLI)
requires conventional treabnent like coagulation, flocculatiory sedimentatiory and
filtration. water with consistently low turbidity (less than 5 NTU) may be treated by
direct filtration, which is basically conventional treaftnent without sedirnentation. Direct
filtration treatrnent plants are less costly to construct than conventional ptants. This is
cunently not an issue for salt Lake City because all of the CiVs treatment plants are
conventional plants. However, turbidity can be a significant issue with respect to
operation costs. Higher turbidity requires higher dosages of coagulating chemicals,
more ftequent backr,rrashing and it produces greater quantities of sludge for disposal.
In additiorg fluctuating turbidity levels (spikes) are difficult for plant op€rators to
manage since fluctuating turbidity requires flucfuating levels of chemical feed.
watershed management practices that lower and stabilize furbidity levels are vely
important with respect to water keatnrent

METALS SOURCES AND FATE

Trace quantities of many metals are important in most waters and are required for
biological growth. Some of these trace quantities include metals such as nickel (Ni), lead
(Pb), manganese (Mn), cadmium (Cd), chromium (C), z;mc (Zn), iron (Fe), copper (Cu),
and mercury (Hg). However, a few of these metals are classified as heavy metars.
Heavy metals are listed in Table 2 along with associabd health concems resulting from
elevated concentrations.

Table 2
Heavy Metals

Metal Health Concem

Barium (Ba) lncrease blood pressure and nerve block

Cadmium (Cd) Carcinogen
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Table 2
Heaw Metals

Metal Health Concem

Lead (Pb) Brain damage. Birth defects

Mercury (Hg) Central newous system damaqe, Birth defects

Silver (Aql Dis+oloration of skin and eyes

Heary metals are classified as priority pollutants, meaning they are hazardous to
human health at elevated levels. Even though they may be required in small quantities
to support life, larger quantities may be toxic. Sources of heavy metals in canyon
streams include: natural gror:ndwater flow through rock formations, mine tumel
discharges, vehicle fluid leakage (crank case oil anti-fieeze, etc.), and surface runoff
ftom mining affected areas.

WATER QUALITY DATA INVENTORY

Water quality data was obtained ftom various sources including: Salt l,ake City Public
Utilities and Utah State Deparhnent of Environmental Quatity. Available water quality
data includes colifonn bacteria; water chemishy data such as nutrients and turbidity,
dissolved metals, pFL temperaturg and dissolved oxygen; and creek flow data.

COLIFORM BACTERIA

Coliform data (reported as colonies per 100 milliliters) is available from two differmt
sources: 1) total coliform data collected at the intakes to the treatment plants (City
Creel Parleys, Big Cottonwood and Little Cottonwood) and 2) total coliform and fecal

coliform data coll'ected as part of the watershed monitoring prograrn Treatrnent plant
intake locations and watershed water quality monitoring locations are shown on the
Hydrologic Features and Constraints Map found on page 27.

WATER TREATMENT PLANT INTAKE COLIFORM DATA

Mean monthly coliform data was provided by the City for the treatment plant intakes
(see Appendix I for the periods summarized in Table 3).
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Table 3

Treatment Plant Intake Colifonn Period of Record

Treatment Plant Total Colifom Period of Record

City Creek January 1950 to Decemb€r 1997
missing data in March, April, and May of 1973.

Parleys Creek April 1992 to December 1997

Big Cottonwood January {960 to l}ecember 1997
missing data in March, April, and May of 1973.

Little Cottonwood January 1960 to December 1997
missing data in March, April, and May of 1973.

Mean annual total coliform for treatmmt plant raw water intakes are presented on
Figure 1 in Appendix J.

WATERSHED COLIFORM DATA

Watershed coliform data is available from 1988 to the present at selected locations in the
watersheds as sumrrrarized on Table 4, Data is available at these locations for most of
the months from January 1988 to December 1997. See the Hydrologic Features and
Constraints Map on page 27.

Table 4
Watershed Colifom Sampling Locations

WATERSHED LOCATION

Gity Creek CCI - Above Gate
CC2 - Below Gate

Emigration Canyon EG - Above Rotary

Padeys Canyon PCl - Lambs Wear
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Table 4
Watershed Colifolm Sampling Locations

WATERSHED LOCATION

Mill Creek MGI . UB

MC2 - Toll Gate
MC3 - Foresi Service Boundary

Big Cottonwood Creek BCI - Forest Service Boundary
BC2 - Stom Mountain
BC4 - l-ake Blanch
BCo - Miil B
BC8 - Jordan Pines
BC10 - Silver Fork
BCl2 - Solitude
BCl3 - Brighton LP
Bc14 - 1d Bridge
BC{s - 2m Bridge
BC16 - l-ast House

Little Cottonurood Creek LCI - Forest Service Boundary
LC3 - Red Pine
Lc6 - B€low Snowbird
LCE - Peruvian Lodge
LCg - Sunnyside

WATER CHEMISTRY DATA

Water cherristry data was obtained from three sources: U.S. Geological Survey Data

reported in the 1988 Salt Lake City Watershed Management Plan, Utah State

Deparhnent of Environmental Quality STORET data, and data from Salt Lake City
Pubtc Utilities. Water chenristry data is summarized on tables in Appendix J.

CREEK FLOW DATA

Daily flo#3 records for each canyon were provided by Salt Lake City. Average monthly
flows for 1987 through 1-996 are plotted for each of the canyons on Figure 2 found in
Appendix J.
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ANALYSIS

COLIFORM

Total coliform has not exceeded state standards for use designation Class 1C - culinary
' use with prior treatrnent (5,000 total coliform per 1fi) milliliters), but there have been

occasional exceedences of the standards for 28 - boating and similar uses excluding
swimming (t000 total coliform per 100 milliliters). Total coliform counts are normally
less than 150 per 100 milliliters (ml) except for Enrigration Canyory which often exceeds
3tD per 100 rnl. Regression analysis of coliform data with time, with stream flowrate,
and/or with location in the canyon, failed to produce significant results. A statistical
su:rrmary of the total coliform data for each canyon is provided in Table ,5.
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Tabte 5
TOTAL COLIFORM STATISTICS SUMMARY

CANYON/ Monitorino Station

CITYCREEK

Treatment Plant lntake

CC2 - Below cate

1960 - 1997

1993 - 1997

453

58

EMIGRATION CREEK

PARLEY'S CANYON

Treatment Plant Intake

PCI - Lambs Weir

1992 - 1997

1993 - 1997
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Table 5
TOTAL COLIFORM STATISTICS SUMMARY

CANYON/ Monitodnq Station
Period of
Coveraoe Mean

Standard
Deviation

Number of
Samplea

BIG COTTONWOOD CREEK

Treatment Plant lntake

BCI - USFS Boundary

r960 - 1997

{988 - 1997

36.6

38.1

39

52

453

221

LITTLE COTTONWOOD CREEK

Treatment Plant lntake

LCI - USFS Boundary

{960 - 1997

1988,

{990 - 1997

{9.5

33.8

21

35

tl,l9

72

TREATMENT PLANT RAWWATER TNTAKE TOTAL COLIFORM DATA

There are two higher trends in mean annual total colifor:n shown on Figure 1 found in
Appendix f, one during the early L970's and the other in 1995. Coliform counts were
lower than normal for the period 1991 througlr 1994, then increased to above normal in
1"995. Years with significantly higher means (Students t tesda) are summarized in Table
6.

Table 6

Treatnent Plant Raw Water Total Colifom
Years With Siqnificantly Higher Means

Treatment Plant

Years with Signiticantly Higher Means
(based on Student's t test with 95
percent probabilityl

City Grcek 1970, 1971, 1972 and 1995

Big Cottonwood Creek {970, 1971, 1972, and 1995
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Table 6
Treatnent Plant Raw Water Total Coliform

Years With Signiticantly Higher Means

Treatment Plant

Years with Significantly Higher Means
(based on Student's t test with 95
percent probability)

Little Cottonwood Creek 1971

WATERSHED COLIFORM DATA

The canyon watershed data has a much shorter period of record (see Table 5). years
with sigrrificanfly higher mean annual total coliform are summarized in Table 7.

Table 7
Watershed Data Total Coliform

Yea|s With S:gnifica!|tly Higher Means

WATERSHED

Yea|s with Significantly Higher Means
(based on Student's t test with 95
percent probability)

Big Cottonwood Creek 1995 and 1996

Little Cottonwood Creek 1995

The watershed coliform data allows a comparison of total to fecal coliform. Mean
annual total coliform for Mill, Big Cottonwood and Little Cottonwood creeks increased
in7995 and 7996, however, fecal coliform did not.
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NUTRIENTS AND TURBIDITY

Analysis of turbidity, nitrate, and phosphorous failed to reveal any statistically
significant trends. Grab sample total phosphorous data has on occasion exceeded 0.05

mg/l (State water quality standard)1s in all the canyons. Emigration Canyon and
Padey's Canyon have experienced frequent exceedences of the state standard for
phosphorous.

Grab sample ammonia (NH4) data has on occasion exceeded state standards for cold
water fishery (use classification 3A) in all of the canyons. Un-ionized amrrronia todcity
is dependent upon the temperature and pH of the waterbody,l5 A summary of
amrnonia exceedences is provided on Table 8. State criteria includes two different levels
for ammonia dependent upon exposue time (4 day average and t hour average).
Because the samples are independent grab samples, the more stringent 4-day average
criteria is assumed however we have no evidence that this data accurately represents a
4 day average, Oftor the analysis detection limit used in the lab has been greater than
the allowable for the cold water fishery use classification.

Table 8

Q@! Sample 46monia Data Above rHay Average 3a Use Standards

CANYON Exceedances dudng the last l0 years of 3A
Cold Water Fishery .lday Average Ammonia
using grab sample data.

City Creek Canyon 02121195,312 96, and 1n1196

Emigration Canyon 611/9E, AAlg5, 4111196 and 7ll1196

Parleys Canyon 9/8/95, 4/l 1/96, and 9/8/96

Mi!lcreek 6t26t93

Big Cottonwood Creek 3/4/92, 3/15/95, and 5/13/95

Little Cottonwood Creek 3127 196, 1111 196, 6115ts6, 10123196, and t l/1 5/96
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DISSOLVED METALS & PHYSICAL DATA

Dissolved metals (corrected for water hardness) and physical data (see Appendix ) for
each canyon were compared with state water quality standards, No exceedences were
found when comparing with use classification 1C (protected for domesfic use with prior
treatment). A summary of the results of a comparison of dissolved -e+"ts and physical
data with cold water fuhery use classification (3A) standards is provided on Table 9.
Often lab analyses for lead and silver have been with a debction limit higher than the
criteria for cold water fisherv

Table I
Dissolved Metals And Physical Data

Exceedences of State Water euality Standards
For 3a Cold Water Fishery Use Classification

CANYON Exceedences
City Creek None
Emigration Canyon None
Parleys Canyon None
Millcreek None
Big Cottonwood Creek None

Little Cottonwood Greek

Copper: 5/15/96, 7/{ l/96;
Lead:7n1196 44ay average criteria used, ok for
1-hour average;
Zinct 5115196 and TnllgB

SUMMARY AND CONCLUSIONS

Canyon water quality is generally excellent, especially for drinking water source
puq)oses. However, mean annual total coliform counts increased significanfly in
1995 in City Creek, Big Cottonwood Creek and Little Cottonwood Creek (see

Figure 1 in Appendix J).

The increase in total colifonrr counts does not correspond to an increase in fecal
coliform, The reasons for the increase in total cotform are not found in the data.
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Even the increased coliform levels of 1995 represent excellent water quafity wittr
cotform counts far below maximum criteria set by state standards for Class 1C

(domestic use with prior treatment). Class 1C standards set rninimum criteria for
protection for drinking water with prior treatment, however, Class 1C standards

are not meant as a standard to preserve the pristine water quality of these

mountain streams. To provide further protection to water quality, portions of
each of the six study streams have been designated as Antidegradation
Segments.

There is cause for concem based on experiences in other watersheds as reported
in the literature,ln8 Water quality monitoring of these c,myons continues to be

important Recommendations for water quality monitoring will be considered in
plan recommendations and altematives.
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CHAPTER 3
Watershed Jurisdiction and Ownership

WATERSHED JURISDICTION AND OWNERSHIP

. Many entities share ownership and jurisdiction of the lands that make up the Salt Lake
City Watershed of the Wasatch Mountains. This chapter will summarize property
ownership in the Wasatch Canyons and the responsibilities of major jurisdictions
involved in managing the watershed.

A. SALT LAKE CIryWATERSHEDAUTHORIry

Salt Lake City's authority for watershed protection is granted by the Utah Constitution,
utah statutes, and United states statutes. The U.s. congress and the state of Utah have
addressed Salt Lake City water supply protection by recognizing the prominence of Salt
Lake City watersheds and by granting Salt Lake City broad authority to protect its
water supply. The preparation of this document, the '99 Watershed plan, is another step
in carrying out this longstanding mandate from federal and state authorities.

1. Utah Constitution

Utah Constitution (Article XI, Section 5), authorius the state legislature, by general
laws, to classify cities in proportion to popuLation. This constifutional provision has
been implemented by state legislation to grant authority over watersheds based on this
classification system. The Utah Constitution also specifically addresses the authority of
nunicipalities to own and develop water rights. Municipal corporations are forbidden
from directly selling leasing alienating or disposing of any waterworks, water riglrts or
sources of water supply. Cities are further directed to preserve, maintain, and operate
their water rights, waterworks, and water sources in order to supply water to their
inhabitants at reasonable rates. Municipal water rights, however, may be exchanged for
other water rights (Utah Constitutiorl Article XI, Section 6). The prohibition against
alienating city water rights (except by exchange) prevents salt Lake city from selling or
Ieasing its water rights to public and private water users in the Wasatch Canyons.
However, since Salt take City boundaries do not include most of the canyon areas,
serving water to canyon users is accomplished through sale of ,,surplus,, cit5r waters by
a revocable contract
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Chapter 3 Watershed Jurisdiction and Ownership

Salt Lake City owns all or the largest percentage of water rights in each of the Wasatch
Canyons, from City Creek on the north to Little Cottonwood Canyon on the soutll
except Red Butte Creek. Since SaIt Lake City (and in some cases other municipalities)
water rights cannot be alienated" the Utah Constitution effectively prohibits
development in the Wasatch Canyons without contracting for Salt Lake City ,,su4rlus,,

water, A state statute recognizes this practice, authorizing cities to "sell and deliver the
suq>lus product or service capacity of any such works, not required by the city or its
inhabitants, to others beyond the limits of the cit5/' (Utah Code Ann., 1&18-1{1). In this
manner salt Lake City has been able to respond to the intense demand for use of its
water in the canyons.

In 1981, Salt t ake Cit5r placed a moratorium on further water contracts in the canyons in
order to protect the city's water supply and watersheds, Existing city water contracts
and commitments that have not been fully utilized have been honored and permitted
for the expansion of water use within the terms of the contract. In 1991, Salt Lake City
removed its moratorium and instifuted a new surplus water sales policy.

2. State Legislation

The utah state legislature has implemmted the classification authority granted by the
utah constitution by dividing municipal corporations into three classes. First class
Cities are municipalities with more than 1@000 people (Utah Code Annotated" 10-1-1).
These classifications have been upheld by the utah supreme Court (salt Loke City v. salt
Lake county, 1922. @u. 423, 2@ P. 20n. cities are granted extrateritorial jurisdiction
for the construction, operation, and maintenance of waterworks, and to protect the
water from pollution that is "used in and necessary fo1' city waterworks. protection of
water from pollution for all classifications oI cities is explicitly recognized "for 1s miles
above the point from which it is takm, and for a distance of 300 feet on each side of
such streams" (Utah Code Annotated 1G8-15).

Additional watershed protection jurisdictions for First Class cities, like salt Lake city,
extend further than other classifications of cities to include protection of the ,,entire

watershed" (Utah Code Annotated 1G8-15). Therefore, Salt Lake City is granted
management responsibility, anywhere in the canyon watersheds where Salt Lake City
owns water rights, to protect canyon waters from activities that are detrimmtal to watel
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Salt Lake City Watershed Management Plan '99

quality or quantity. Cities may enact any ordinances necessary to protect the watershed,
"and are authorized and empowered to enact ordinances preventing pollution or
contamination of the streams ol watelcourses in which the inhabitants of the cities
derive their water supply'' (Utah Code Ann., 10-&15).

Pursuant to gmeral eminent domain authority in the Utah Constitution, Salt Lake City
may condemn private property for public use with just compensation (Utah
Constitutiorg Article I, Section 22). Specific statutory authority to acquire water and
waterworks and "property connected therewith," including the power of condemnation
for such purposes, has been granted to cities by the Utah Legislature (Utah Code Ann.,
10-74). The Utah statutes granting extraterritorial y'urisdiction to cities over watersheds
are broad and give the cities substantial discretion in the management of watersheds to
protect water sources. Salt Lake City as a First Class City has special powers over entire
watershed areas.

3. Federal Legislation

The U.S. Congress passed two statutes recognizing the authority of Salt Lake City to
protect its water supplies. In 19$ Congress withdrew federal lands from mineral
location and rernoved federal lands from surface disposal for City Cree! Red Butbe,

Emigration and Parleys Canyons (38 Stat. 714 Public l,aw 199, Sept. t9, t9t4). Congress
' directed the Secretary of Agriculfure to administer the lands in cooperation with Salt

Lake City "for the purpose of storing, conserving, and protecting from pollution lhe
said water supply . ." (38 Stat 7Lg 775, funon 2). The Secretary of Agriculture was also

granted the authority to prescribe and enforce regulations to protect the water supply of
Salt L,ake City (38 Stat715, Section 3).

In 1934, Congress again addressed the protection of Salt Lake City's mtrnicipal water
supply by resenring the surface estate to the United States in any rorineral patents in the
canyons (48 Stat 8m, 809 Section 2, Public Law 259, May 26, 1934). Congress also
reserved additional lands from mining location in Millcreek Canyorg Big Cottonwood
Canyon and Little Cottonwood Canyon (48 Stat 8G, 809, Section 3, May 26,1934).

4. Salt Lake City Watershed Ordinances

Saft Lake City has implemented state statutory authority for watershed protection
through the adoption of ordinances. The 9alt Lake City Watershed Ordinances may be
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Chapter 3 Watershed Jurisdiction and Ownership

fonnd under Title 17 of the saltLake city code. Title i.z addresses all ordinances under
the jurisdiction of salt Lake City Deparhnent of public utilities. chapter 17.04 contains
ordinances for salt Lake city's watershed areas. The public utilities Director is the
general supervisor of all city water and watershed related activities.

Article II regulates subdivisions including: construction approval (IT.M,O7\),
waste disposal requirements (17.04.080), plans (I7.A.WO), and sale of lots prior
to construction approval (17.O1.110).

Article III regulates livestock and other animals within the watershed. This
article contains the dog permit requiremen ts (lz .04.160) and the prohibition of
livestock near streams (17.04.130).

Article IV govems water use and sanitary facilities. Some of the specific items
contained in Article IV include rules and regulations (17.M.7ffi), sanitary sewage
disposal system requirements (17.M.210), garbage or human waste disposal -
permit rgquired (17.O4.230) chemical toilets or privies (12.04.250), hauling of
human waste requbed (L7.OL2W), and prohibited locations of toilet vaults
(L7.o4.29o).

Article V regulates water pollution and other unlawful activities. some of the
specific items contained in Article V include nuisances prohibited (12.04.310)
pollution of canyon waters prohibite d (12 .M3n), prohibited acts (IZ.M.ggOr,
camping and campfire restriction s (17 .M.i4/J), and garbage deposit prohibited
(17.04.350).

o Article vI govems mforcement issues in the watershed. section 17.04.3g0
addresses interfering with officers. Section 17.04.4O0 addresses trespassing in the
watershed. Article vII regulates the appropriations of water and Article VIII
regulates the adoption of public law.

B. SALT LAKE COUNTY I-AND-USE CONTROLS

Salt Lake County has primary land-use control jurisdiction in the canyons over private
lands. Through the administration of planning zoning and coordination of an
interagency site development plan approval process, the county balances development
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Salt Lake City Watershed Management Plan'99

and protecfion of the canyons. Two divisions in the Salt lake County Public Works
Departrnent have administrative land-use roles: t[re planning and development services

divisions. The plaming division is responsible for the preparation of master plans to
guide public and private development The land-use section of the planning division
prepares amendments to the zoning ordinance and prepares and maintains
development standards to insure uniform quality of design and construction. The

development services division consolidates all processes associated with public and
private development into a single operation. At the beginning of a proposed project,
builders and developers meet with staff members to coordinate the requirements of
their projects. These staff members coordinate the engineering review of plans and
administer the issuance of building permits. After a permit is issued development
services has the responsibility to inspect structures for compliance with building codes.

1. Zoning

With the exception of Emigration Canyon, Salt Lake County canyon zoning was first
implemented in 1972 with the establishment of forestry zones. Previously, applicants
for canyon developmmts only had to comply with the existing building code and the
health departrrent requirements. Designations of forestry zones include: F-1, FR-0.5, 1,

5, 1O and 29 and FM - 10 and 20. The numbers in each FR zone designate the ninimum
lot size in acres. The numbers included in eadr FM zone designate u-nits per acre

allowed (twice the number of guest rooms are permitted).

All the canyons in the watershed are included in the Foothill Canyon Overlay. The

C2ZC z.one is specfied for commericial development based on a conditional use which
is subject to review by the planning comnrission.

Portions of Emigration Canyon along the highway were zoned prior to the
establishment of forestr;z zones. With the exception oI the C2ZC zoned areas, the entire
canyon is FR zoned of differing acreages from .5 up to 20 acres.

Revised Sensitive Lands Protection Regulations were adopted by Salt Lake County on

Janwaty A,1998. Two notable changes were made to the ordinance that involve
watershed concems. First, the stream set-back for new buildings was extended from 50

to 100 feet. This new regulation will strengthen current watershed protection measures

already in place. The second significant change involved site development. A new
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standard was developed called "limits of disturbancg,, which specifies an area that
construction and development activity must be contained. T'his new standard, located
in the "Foothills and Canyons Overlay Zone," formerly the ,,Hillside protection Zone,,,
will decrease the amount of lands that are disturbed through accidental or uninformed
constr.ucuon practices.

Conditional uses are also outlined in the zoning ordinance. These are special uses that
are more intensive than the permitted uses under a given zoning classification. These
uses require a site specific review and recomrnendations by the planning commission.
Examples of conditional uses are the limited commercial developments lhat have
occurred in the Wasatch Canvons in forestrv zones.

Any Ptanning Comnrission recomrnendation is subject to a detailed inter-agency
review. The Planning Commission in turn requests recommendations from the
following: development services, engineering hydrology, fire departnrent, traffic
mgineer, city-county healttr, building inspector, U.S. Forest Service, environmental
healtlr, SaIt Lake City Department of Public Utilities, Salt Lake City Planning Division,
Utah Department of Transportation, Sheriffs department, and cities within a half-mile
of the proposed development. Salt Lake City Departnrent of Public Utilities is usually
asked for a recommendation in cases where water service for a property is questioned.
Decisions conceming watershed protection are made by the Forest service and salt
L,ake city Public utihties Deparhnent. Any agency involved in the recommendafion
process may request additional information from the developer,

2. Site Plan Approval

Site plan approvals for permitted uses are processed through the Salt l,ake County
development services division. Permitted uses, which are outlined in the zoning
ordinance, can be approved by the development serwices staff without a
reconmendation by the planning commission. The developer is required to meet the
criteria set forth in the zoning ordinance to receive final approval. For sensitive canyon
developments, the developmmt services staff often requests an additional
recommendation from the Salt [,ake County planning Commission.
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C. SALT LAKE CITY-COUNTY HEALTH DEPARTMENT

The Salt Lake City{ounty Health Department (Health Department) can play an
important role in watershed management, The Health Department is created by state
statute to serve as a regional health agency for all valley local govemments. Wittr
representation from the local govemment, the Health Department acts as a policy-
making body. Under Section 2 6-2+20, Utah Code annotated, 1959 the Health
Deparhnent prescribes its own health regulations for watersheds (Salt Lake City-
County Health Departrnent Regulation #14, Watersheds). These regulations seek to
prevent damage to property, the spread of .lisease, the creation of nuisances, and air
and water pollution. The regulations establish standards for setbacks from water
sources, animal use, waste disposal systems and water supply certification.

The Health Departnent reviews specifications, rqrorts, and plans for development
proposals before a building permit is issued by the Salt Lake County Development
Services Division. Inspections, including sampling and analysis of soil and water, on
public and private property are authorized in the watersheds to veri$ compliance with
regulations. Reviews and commerrts are made on proposed contracts or agreements
between any district, city, county, govemment or p€rson for the use or occupancy of
watersheds within Salt Lake County. The Health Deparhnent administers necessary
watershed regulation enforcement activities. The govemor and the Environmental
Protection Agency (EPA) have designated the Health Deparhent as the area-wide
water quality management agency. Under this designation, the Health Departrnent is
also responsible for the implemetrtation of some federal water quality programs.

D. USDA FOREST SERVICE

The Forest Service is the largest land manager in the plan area. United States lands were
reserved from ttte public domain for the establishment of the Wasatch{ache National
Forest in 1904. Forest Service management is directed by several statutes dictating
multiple-use management. Two congressional acts (see Section A of this chapter)
establish a special relationship between the Forest Service and Salt l,ake City regarding
watershed management in the canyons.
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1. Forest Management and planning

The 1985 Wasatch{ache National Forest Land and Resource Management Plan directs
the activities of the Forest service within the plan area. The Forest service,s planning
and management activities in the plan area are oriented primarily to watershed
management, developed and dispersed recreation, wildemess areas, Research Nafurar
Areas, and grazing. The Forest service is a major provider of developed and dispersed
recreation in the plan area for local residents and visitors. The WasatcJr{ache National
Forest leads the nation in visitor days for any national forest, A substantial amount of
these visits were made to the wasatch Canyons. The close proximit5z of the wasatch-
cache National Forest has made it a favorite local choice for family and individual
recreation activities.

ski resort development on National Forest system lands is a major provider of
recreation. Brighton and solitude in Big cottonwood canyon, and Alta and snowbird
in Little cottonwood canyon, are dependent on Forest service special-use permits for
the majority of their development. In the past, the Forest service has leased land for
development of private recreation residences on national Forest System lands.
Currently, the Forest Service is encouraging residential development on private lands
only, but still honors existing leases. These residences are under strict guidance by the
Forest service for house- addition permits and other on-site activities, including
gardening and landscaping. The Forest serrrice provides trail heads and parking
facilities for summer and winter dispersed recreation. A wide variety of dispersed
recreation activities take place on these lands including hiking cross counhy skiing
fishing hunting backpacking and nature study. The Forest service operates and
maintains picnic and camping facilities in Millcree! Big Cottonwood and Little
Cottonwood Canyons.

under the provisions of the wildemess Act of 1964, the Endangered Arnerican
wildemess Act of 1979 and the Utah wildemess Act of 19g4 three wildemess areas
have been designated within the plan area. These include Lone pea\ Mount olynnpus,
and Twin Peaks Wildemess Areas. I-one Peak is located between Little Cottonwood and
American Fork canyons. Mount olympus is bounded on the north by Millcreek
canyon, on the south by Big cottonwood canyorg on the west by the salt t ake valley,
and on the east by Gobblers Knob. Twin peaks is located between Big and Little
Cottonwood canyons, east of the salt Lake Valley, and west of Alta and Brighton ski
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resorts. Under the goal of protecting the watershed resource, the Forest Service is
comrrritted to conducting water quality analysis in wildemess areas on municipal
watersheds and to enforce a prohibition of camping within 200 feet of any water source
in Big and Little Cottonwood Canyons.

The Forest Service manages Red Butte Canyon as a Research Natural Area (RNA). Red
Butte Canyon has been closed to the general public and to livestock grazing since the
early 1910s. In 1969, jurisdiction for Red Butte Canyon was transferred from the U.S.

Army to the Forest Service. The management area has a high research value since it is a

pristine example of a watershed. No uses are allowed that would diminish the natural
values of the canyon. Uses are currently limited to research, sfudy, observations,
monitorin& and educational activities that are non-destructive, non-manipulative, and
maintain unmodified conditions. The Red Butte Canyon Steering Committee maintains
a liaison among interested managernent agencies induding the Wasatch€ache National
Forest, U.S. Army, Utah Division of Wildlife Resources, Universit5r of Utah, U.S.

Geologic Survep and the Intermountain Forest and Range Expedment Station.

Grazing of livestock is currently permitted in the Wasatch Canyons on a very limited
basis. The Forest Service honors existing grazing petmits, but no new pernnits will be

issued as a measure to prot€ct the watershed environment, The Forest Service is
working toward phasing out gazing in the canyons. The 1985 Wasatch{ache National
Forest Land and Resource Management Plan established the goal to protect the
watershed in order to successfully accomplish Forest Service programs mandated by
congressional actions and executive orders. Under the provisions of the Organic
Administration Act (1897), the Forest Service is charged with "securing favorable
conditions of water flows." This language has been interpreted by Forest Service
hydrologists as the minimum stream flows necessary to provide for the self-
maintenance of stream systems.

The Forest Service Channel Maintenance Program is intended to secure rising and
receding flows, which produces a smooth transition between peak and base flows. This
circumvents flood discharges and minimizes drannel erosion and sediment deposition
associated with instability or disequilibrium condifions. Flow maintenance is ftrrther
intended to reduce the thteat of channel aggregatiorj channel erosion, flood plain
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encroachment, vegetation encroachment, changes in hydrologic geometry, and channel
capacrty.

The channel maintenance program will establish a regime of flow requirements
representing the rising and falling limb of the natural stream hydrography from base
flow to bank full in the spring and again from bank full to base flow after peak flows
occur. Flows necessary to maintain channel capacity have been quantified for Big
cottonwood Little Cottonwood" Millcreelg Red Butte, and Lambs canyons, and have
been filed as part of the utah Lake-fordan River water rights adjudication. An update of
the Forest Service Plan is in progress.

2. Coordination with Salt Lake Gity

under the provisions of federal statutes and regulations, the Forest service plays a
special role in the management of salt l^ake city's municipal watersheds. ln order to
protect the water supplies for Salt fake City, the Forest Service has entered into formal
agreements with authorized cities to restrict the use of U.S. Forest Service land from
whidr the water supplies are derived when necessary, In 1g]1, the wasatch€ache
National Forest, u.s. Department of Agricurture, and salt Lake city corporation
prepared a Memorandum of understanding (Mou) to carry out these federal mandates
(See Appendix F).

The MOU cites the congtessional acts that recognize Salt t^ake CitS/s extrateritorial
jurisdiction in the watershed and the need to prevent the contamination of streams or
water courses from which the inhabitants of the city derive their water supply. (see
Section ,A2 of this chapter for more det"iled descriptions oI statutes. The MOU also
outlines responsibilities for the Forest Service including coordination with the city for
any federal land-use planning in the watersheds, authorization of improvements
needed by the city to protect and develop water, consultation with the city for any
Forest service water developmen! and assurances for the provision of necessary
services such as garbage collections and maintenance of sanitary facilities.

Under the provisions of the MoU, the city is authorized to provide the Forest service
with water to supply recreation and administrative sites, and to assume management
responsibilities for recreation and sanitation facilities in City creek, Mountain Dell,
Parleys, and Lambs Canyons. Joint activities are outlined by the Mou including:
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cooperation on toilet pumping at recteation sites, cooperation in law enforcement, land
acquisition for ownership consolidation, information sharing reviews of all land
transactions, and the preparation of a specific watershed management strategies plan.

E. METROPOLITAN WATER DISTRICT OF SALT LAKE CITY

The Metropolitan Water District of Satt l,ake City (MWD) is a two-city District
comprised of Salt Lake City and Sandy City. Sandy City applied for annexation into the
MWD in 1990 and the Board of Ditectors unanimously approved their annexation
petition. The MWD was first created after the prolonged drought of 1934 by the Salt
Lake City Commission to provide a long-range water supply for Salt Lake City. The
boundaries of the MWD are conterminous with the boundaries of its member cities.
Through taxing capability, the MWD gives Salt l,ake City and Sandy City the ability to
provide altemative means of financing largescale water projects that would otherwise
exceed the City's constitutional debt limitation. The development of Deer Creek
Reservoir as a water supply, and fhe MWD becoming a principal stocliholder in the
Provo River Water Users Association in the 19t10s, was the rrrain catalyst for creation of
the district Since 1935, the MWD has assumed the lead role for supplying new water to
Salt L^ake City and subsequently to Sandy City. Among the projects of the MWD are
Deer Creek Reservoir, Little Dell Reservoir, and the construction of the Little
Cottonwood Water Treatment Plant in 1.950 which is rated at 113 million gallons per
day treatnnent capacity.

Salt l,ake City, Sandy City, and the MWD have enjoyed close cooperation and
conl'unctive management. The MWD board of directors is appointed by the city councfu
of each city. Salt I^ake City appoints five board members and Sandy City appoints two
board members, which comprise the seven-member board of directors. The MWD, by
statute, provides water to Salt l,ake City on a preferential right basis at rates fixed by
the MWD. Sandy City also receives a preferential right to MWD waters that is second to
Salt Late City's right. Surplus water is sold to other water distributors in Salt Lake
County, principally the SaIt Lake County Water Conservancy Districl The MWD also
owns water rights for Little Dell Reservoir in Parleys Canyon and maintains water right
filings with the State Engineer for surplus stream wate$ in the other canyons.
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F, TOWN OF ALTA

The Town of Alta, population 396, is an incorporated municipality in the upper reaches
of Little Cottonwood Canyon that includes the Albion Basin, Within its boundaries,
Alta exercises land-use jurisdiction by rraintaining planning and zoning controls, public
safety standards, and an enforcement apparatus. It uses salt Lake City water through a
surplus water contract. Alta has displayed concem over watershed impacts in Little
Cottonwood Canyon. Existing standards and measures developed by salt Lake cify for
watershed protection are applicable in the Town of Alta.

G. SANDYCITY

Sandy City, located in the southeastem part of Salt [,ake Valley, maintains a substantial
interest in Little Cottonwood Canyon through the ownership of approximately rto
percent of Little Cottonwood Creek water. Sandy City does not have its own watershed
protection ordinances or progr;un. sandy city has just become a fust class city, which
will grant them additional extraterritorial jurisdiction in watershed matters. For this' reason, Salt Lake City is encouraging Sandy City to become more involved in
watershed management.

H. JORDAN VALLEY WATER CONSERVANCY DISTRICT

The Jordan valley water Conservancy District (water conservancy District) plays an
important role in salt Lake valley water issues, but does not own any water rights in
the canyons under review in this plan. The Water Conservancy District serves as the
primary water distributor to many of the communities in the valley south and west of
salt Lake city, and has developed water in Bel/s and willow creek Canyons, south of
the plan area. Because salt Lake city provides surplus water to the water conservancy
District and many of the communities in the Salt Lake Valley, the City must be
cognizant of the reliability, cost, and quality of its water for some areas beyond the
boundaries of Salt Lake City.

I. OTHER GOVERNMENTAL AGENCIES

Several other federal and state govemmental agencies play indirect roles in the Wasatch
Canyons under review in this plan. The United States Environmental Protection agency
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(EPA) is responsible for administering two important statutes affecting the watersheds:
the Clean Water Act and the Safu Drinking Water Act, These two acts are represmtative
of primacy legislation. States, upon approval of programs consistent with the statutes,
are given principal responsibility for implementing the provisions of the acts.

Utah, through the Departrnent of Envirorunental Quatt;r OEQ), has prirnacy over the
implementation of the Clean Water Act and the Safe Drinking Water Act. DEQ has

established the state water standards that the Health Department adrrrinisters in Salt
Lake Cit5r's watersheds. The provisions of the City{ounty Clean Water Act most
applicable to the plan area are the anti-degradation standards. The anti-degradation
standards seek to protect classified pristine waters from water quality degradation.
Under the provisions of Section 319 of the Clean Water Act, no new point sources,
treated or otherwise, are allowed to errter into designated streams or any contributing
drainage.

With passage of the Water Quality Act of 79{37, states were given additional support
and direction for comprehensive implementation of non-point source controls statewide
and in local jurisdictions. Prograrns include monitoring the effects of recharging urban
runoff into groundwater. It would be expensive and dnfficut! due to the nature of the
subsurface materials, to implement a monitoring system to assess the effects of existing
non-point discharges in the canyons. All of the streams in the plan atea are classified for
anti-degradation protection. The streams in the '99 Watershed Plan area fall under one
or more of the following classifications: Class 1C, Class 28, Class 3Au or Class 3C. Class
1C is protected for use as a raw water source for domestic water systems, with prior
treatnrent by standard complete treatanent processes as required by the Utah State
Division of Environmental Quality. Class 28 is protected for in-stream recreational use
and aesthetics such as boating. water skiing and similar uses except for swimroring.
Class 3A is protected for in-stream use by beneficial aquatic wildlife including species of
game fish and cold water aquatic life and aquatic organisms necessary in their food
chain. Class 3C waters are protected for non-game fish and other aquatic lifu, including
the aquatic organisms necessary in their food chain.

City Creek is classified as 2B and 3A from Memory Grove to the water heatment
plant, and LC and 3A ftom the water treatnrent plant to its headwatqs.
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Emigration Creek has been classified as 3A from Foothill Boulevard to its head
waters.

Parley's Creek has been classified as 28 and 3C from 1300 East to the Mountain
Dell Reservoir, and 1C and 3A from the reservoir to its head waters.

Millcreek is classified as 1C and 3A from its confluence with the fordan River to
its head waters.

Big Cottonwood Creek is classified as 1C and 3A from the Big Cottonwood
Water Treabnerrt Plant to its head waters.

Little Cottonwood Creek is classified as lC and 3A from the Metropolitan Water
Treatment Plant to its head waters.

The safe Drinking water Act, as amended in 1986 establishes drinking water standards
for lhe nation. The Act and its implementing regulations establish limits and
monitoring requirements for several constituents to assure that drinking water supplies
are maintained in healthful conditions. The U.S. Army Corps of Engineers is
responsible for carrying out Section rt04 of the Clean Water Act, which regulates
dredging and filling wetlands. Any strearn alteration, dredging or wetland filling
requires a 4o4 permit from the corps. This permitting process helps control erosion and
activities that could adversely affect stream quality. The corps also has general flood
control responsibility. The utah state Division of water Rights also requires a permit
for any stream alteration practices. In additiorg the state is implementing a groundwater
protection strategy to protect utah's groundwater supplies from contamination. while
the'99 watershed Plan focuses on surface water, it also addresses the entire watershed
area as potential groundwater recharge.feas. Also within the state Division o{ water
Rights is the State Engineer who is responsible for water rights issues within the
watershed.

other entities are involved with or influence watershed management in the wasatch
Canyons. salt t^ake County service Area #3 provides water and fire protection services
at snowbird and adjacent areas. The salt Lake county sheriff enforces cit5r watershed
ordinances and county land-use ordinances. The utah Division of parls and Recreauon.
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through implementation of the Parks and Recreation River Enhancement Program,
could develop a program for one or more of the Wasatch Canyon streams in
cooperation with other govemmental mtities. Finally, the Utah Dqrarhnent of
Transportation maintains highway responsibilities in Big and Little Cottonwood
Canyons, and on Interctate 80 in Parleys Canyon.

J. MAJOR PLANS AND STUDIES IN THE CANYON WATERSHED AREA

Several plans and sfudies have been prepared that have increased the informational
base and affected the management of areas covered by the'99 Watershed Plan.

1. Wasatch-Cache National Forest Land and Resource Management plan

The Wasatch€adre National Forest Land and Resource Management Plan (Forest
Sewice Plan), completed in L985, is intmded to guide all naturat resoutce management
activities and establish management standards and guidelines for the Wasatch-Cache
National Forest, The Forest Service Plan describes long-term managemmt practices,
levels of resource production, and availability of lands for resource management. It
contains the overall direction and activities that will be required to achieve the desired
condition of the forest and consists of an analysis of the management plan situation,

. issues, forest managemmt directioq and implementation.

The Final Environmental Impact Statement (FEIS) for the Forest Service PLan selected a
preferred plan altemative. In response to public input, this altemative balances market
and non-market resources while providing environ:rrental protection, Under this
altemative, the Forest Serrrice budget would increase to provide increased resource use,
and developed and dispersed recreation and wildemess uses. Forest resources
addressed in the plan include recreation, wildemess, fish and wildlife, range, timber,
water, and minerals. Currently, the Forest Service is updating the 1985 Wasatch-Cache
Forest Land and Resource Management Plan.

2. Saft Lake City Watershed Management Plan, 1988

Salt Lake City adopted the first Watershed Management Plan in 1988 to maintain high
water quality for the future, The watershed was receiving increasing pressures from
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commercial and residential development and a variegr of recreational uses. Visitor
numbers increased rapidly throughout the early 1980rs and management guidelines
were needed to ensure high water quality for the next ten years. The watershed
planning effort involved all the major jurisdictional agencies involved with the
watershed, along with affected communities and businesses. The Watershed
Management Plan contained the following sections: Watershed Jurisdiction and

, Ownership, Watershed Physica/Environmental Characteristics, and Policies for Salt
Lake city watershed Management. The watershed Management plan was successful in
providing the guidelines and management direction necessary to effectively manage the
watershed for the past 10 years.

3. Salt Lake Gounty Planning Division ptans and Studies

Wasatch Canyons Master Plan (Canyons Master plan) was adopted by Salt Lake
County in 1989. The purpose o{ the plan is to provide clear guidance and coordination
of fufure uses in association with existing resources in the seven major wasatch
canyons through the year 2010: "The salt Lake county wasatch canyons Master plan
goal is to provide diverse opportunities for public enjoymerrt of the wasatch canyons
within the constraints of a limited geographic setting and the capacities of the natural
environment to accommodate uses without significantly diminishing either the quality
of the canyon resources or the qualitSr of the canyon experience." The wasatch Canyons
plan addresses land-use issues in the plan area. specifically policies goveming various
recreational uses, transportatioq canyon plans, and general policies. The Canyons
Master Plan calls for an update ten years after adoption. Coordinating the Canyons
Master Plan Update and the'99 watershed plan may be beneficial in coordinating
watershed managemmt endeavors between salt Lake city and the Forest service.

In 1998, sdt l,ake County adopted a new set of zoning ordinances aimed at protecting
smsitive lands' These new ordinances provide the watershed with increased protection.
Items such as strearn setbacks for development have been increased from 5O feet to 100
feet Tighter standards regarding the amount of disfurbance allowed to the natural
landscape during construction are also included.
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K, LAND OWNERSHIP STATUS

Land ownership in the Salt Lake City Watershed Management Plan area is divided
princrpally among the United States (Forest Service management), Salt Lake City, Salt
Lake County, and private interests. The pattem of ownership distribution is not
consistent throughout the plan area. Salt Lake City is a major landowner in the northem
czmyons and the Forest Service is the dominant landowner in the southem canyons.
This section describes the distribution of ownership in the plan area by canyon, The
land ownership map at the end of this chapter displays this information.

Table 10

Area-wide Ownership

Owner Acreage Percentage

Forest Service 78,893 62%

Private 4,5a9 19.30A

Sah Lake City 23,773 18.6t/o

Salt Lake Counw 268 <1.O%

Total 127,522 100%

l. City Creek Canyon

Sdt Lake City is the dominant landholder in City Creek Canyon. This is the result of
aggressive land acquisition efforts to assure an adequate water supply from settlement
to the early twentieth century. The Forest Service also has substantial canyon land
holdings that are distributed in a checkerboard fashion. Smaller private land holdings
are located at the mouth of the canyon and along ridge lines.
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Table 11

City Creek Canyon Land OwneFhip

Owner Acreage Percentage

salt Lake city 6,575 57

Forest Service 3,417 29

Private 1,670 14

Total 11.662 100

2. Red Butte Canyon

Red Butte canyon is primarily managed by the Fonest service, with some small land
holdings by Salt Lake City, and private interests.

Table 12

Red Butte Canyon land Ownership

Owner Acreage Percentage

Foresl Service 4,501 83

salt Lake city 508 9

Privatc 415 I

Total 5,421 100

3. Emigration Canyon

Emigration Canyon is dominantly under private ownership, which can easily be seen
fiom the large amount of residential development in the canyon. The Forest Service and
SaIt Lake City have smaller land holdings scattered throughout the canyon.
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Table 13

Emigration Canyon Land Ownership

Owner Acreage Percentage

Private 4,856 42

Salt Lake Citv 3,540 30

Forest Seruice 3,210 28

Total 127,522 100

4, Parleys Canyon

Lands in Parleys Canyon are predominately managed by the Forest Service in the lower
portion of the canyon and in Lambs Canyon. Salt Lake City has consolidated land
holdings in Little Dell Canyon. Private ownership is found primarily in l,ambs and
Mount Aire Canyons where residences have been constructed. Salt Lake County also
has a small landholding.

Table 1.1

Parleys Canyon Land Ownership

Ownel Acreage Percentage

Forest Service 13,94 42

salt Lake city 12,688 38

Private 6,497 20

Salt Lake Countv 37 <{

Total 33,{66 100
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5. Millcreek Canyon

The Forest Service has consolidated land ownership in Mllcreek Canyon for the United
states. Private ownership constifutes only a minor portion of the canyon. private lands
exist mostly in the lower portion of the canyon with one large block near the canyon
head.

Table 15
Millcreek Canyon tand Ownership

Owner Acreage Percentage

Forest Service 12,311 81

Pdvate 1,500 19

Total 13,914 100

6. Neffs Canyon

Neffs Canyon is managed by the Forest Service.

Table 16

Neffs canyon knd Owne6hip

Owner Acreage Percentage

Forest Service 2,375 100

7. Big Gottonwood Canyon

Big Cottonwood Canyon is predominandy under Forest Service management.
However, there are substantiar consolidated blocks of private land within Big
cottonwood Canyon. Private ownership is primarily in the residential areas of the
canyon near Relmolds Flat, silver Fork and Brighton ski Resort. salt Lake county owns
one block o{ land in Mill D south Fork. salt take city has a small landholding near
Brighton Ski Resort.
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Table 17

Big Cottonwood Canyon Land Ownership

Owner Acreage Percentage

Forest Service 25,242 78

Private 6,5{4 20

Salt Lake CiW 438 1

Salt Lake County 113 <l

Total 32,337 100

8. Liftle Cottonwood Canyon

Little Cottonwood Canyon is predominantly under Forest Service management. Private
owrrership, however, does exist at lhe canyon mouflr, Wasatch Resort, Snowbird Ski
Resort, the Town of Alta, and in various mining patents. Several land exchanges
involving Salt Lake City, the Forest Service, Trust for Public [,ands, The Nature
Conservancy, and private landor,r'ners have altered the land ownership pattem in Little
Cottonwood Canyon by placing more private property in public ownership.

Table l8
Little Cottonwood Canyon l-and Ownership

Owner Acreage Percentage

Forcst Service 13,853 E1

Private 3,227 l9

Total 17.080 100
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L. LAND EXCHANGE

Public land management is hampered in some canyons by the scattered nature of the
publicly-owned land holdings. In a related issue, the land exchange between SaIt Lake
City and the U.S. Forest Service was terminated by Salt Lake City in 1996 due to issues
that could not be resolved. Although ihe exchange agreement is not cunently being
implemented, it was tumed into federal legislation as the salt Lake city watershed
Improvement Act of 1990 (Public Law 101-634). This law remains viable legislation if
salt l,ake City and the Forest service feel they want to re-start the land exchange
agreement.

M. PUBLIC UTILITIES WATER RIGHTS AND WATERSHED PURCHASE FUND

The Public Utilities Water Rights and Watershed Purchase Fund was established in 1989
as part of the implementation of the 1988 watershed Management plan. since its
inception, the water Utility Fund has purchased approximately 1,000 acres of critical
watershed property. The funds generated Irom the water utility Fund ensure
additional watershed protection and other benefits for the public in the wasatch
canyons. The water Utility Fund derives its funds from a $0.25 per customer surcharge
fee per month on the water bill. This fee generates roughly g250,000 a year for
watershed water rights and property acquisition.
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CHAPTER 4
Changes in the Watershed

SIGNIFICANT CHANGES SINCE THE 1988 WATERSHED
MANAGEMENT PLAN

A. LITTLE DELL RESERVOIR

Litde Dell Reservoir is located in Parleys Canyon, east of Salt l,ake City. Construction of
Little Dell Reservoir began in 1988 and was completed in 1993. The reservoir receives its
water flow from Dell Creek, a tributary to Padeys Creek, The reservofu was constructed
by the United States Army Corps of Engineers; co-sponsored by the Salt Lake City
Metropolitan water District and salt lake county, and is operated by salt Lake City
Departnrent of Public Utilities. The reservoir was developed for flood control anc
municipal and industrial water supply. Maximum capacity for the reservoir is 2e500
acre-feet of water. During a year with average water demandg the surface area of the
water may flucfuate between 50 and 249 actes.

Recreation development is located on 39 acres of land on the north side of the reservor.
The development includes 130 parking spaces, two boat launches (non-motorized
hand-carried watercraft), six vault restrooms, 56 picnic sites, and a small interpretive. center. $gver6l trails arc constructed around the reservoir. A total of 19,400 linear feet of
trails are developed. Trails are built for a variety of uses incruding warking biking
hiking as well as a hardened hail for universal access.

B. GROWTH ON THE EASTERN EDGE OF THE WATERSHED

since the 1988 watershed Management Plan was adopted, the areas on the eastem edge
of the salt Lake City watershed have experienced remarkable growth in population,
building petmits, and income. The two counties that border the Salt Lake City
watershed on the east side are summit county and wasatch county. During the period
between 1990 and 195, summit count5r was ranked by the u.s. Census Bureau as the
3rd fastest growing county in the natio4 with a population increase of 50 percent The
current population is 23,560 but is expected to more than double by the year 2020
reaching 5Q7fi) people. The number of building permits granted has increased from 170
m 7986 to 77o in 1994. There has been a rapid increase in residential building permits,
and an increase in proposed ski resort expansion projects.
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Chapter 4 Changes in the Watershed

Wasatch County has witnessed similar growth in the Heber City and Midway areas.
The current population is 12,585 and is expected to surpass 2e000 by the year 2020.
Much of the increase in development and population is due to overflow from summit
County. wasatch Co'nty granted 42 building permits in 1986 and 233 building permits
in 1995. Development is expected to continue at a brisk pace into the foreseeable fufure.
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CHAPTER 5

Recommendations

INTRODUCTION

This section contains a description of the recommendations for each issue,
implementation schedule and an explanation of the recommendation. The
recommmdations considered for addressing Salt Lake City watershed issues have been
developed through public inpu! public agency workshops, the SaIt Lake City
Department of Public Utilities, and consultant review. One of the goals of this plan is to
provide salt Lake city and the other jurisdictional agencies with a broad range of
recommendations that address each issue. A broad range of recommendations gives the
public and decision makers a more diverse approach in managing each issue.

The recommendations presented in the first half of the section address issues on a
watershed-wide basis. Following this gerreral discussion are recommendations on a
canyon-by-canyon basis. The recommendations in each section are preceded by the
corresponding issue. An implementation schedule has been included with each
recotrmendation. The iflplementation dates in this chapter reflect an anticipateit City Council
adoption in 1998. With Council adoption on Septembn 7, 7999, the implementation dates zoill
be delayed accordingly. Explanations follow each major recommendation. The
recommendations are formulated to provide a management directive for the watershed
area over the next ten vears.

A. DEVELOPMENT REVIEW POLICY

Recommendation Salt Lake Cit5/s most important objective in the canyons is
the preservation of the water quality and the protection of the watershed, Salt
Lake City will evaluate development proposals and other activities in the
canyons in light of the cumulative impact of such developmmt or activities on
water quality and the watershed. To the extent that, in the reasonable J'udgement
of the City, a proposed development or activity, either individually or
collectively, poses an actual or potential impact to the watershed or water
quality Salt Lake City will either oppose, or seek to modify, manage, control,
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regulate or otherwise influence such proposed development or activity so as to
eliminatte or mitigate potential impacts.

Salt Lake City shall coordinate its efforts with public entities having jurisdiction
over the canyons, and with private mtities, sharing common interests with the
City, to the greatest extent possible to achieve the above objectives.

Implementation: Immediate.

Explanafion: In the pas! developments have been proposed that would have
dramatically changed the make.up of the watershed. These proposals such as
the "Super Tunnel," have been defeated in large part by an active watershed
protection role played by Salt Lake Gty. Without Salt Lake City assuming a
proactive role in safeguarding the watershed against major new developments
in the watershed, water pollution may increase throughout the watershed
resulting in lower quality drinking water.

Salt Lake Cit5r acknowledges the regulatory processes by which the Forest
Service, Salt Lake County, and Salt Lake City{ounty Board of Health and
others review development proposats. Salt l,ake City encourages all of these
mtities to continue their current efforts and critically evaluate all significant
proposals that may athact new user groups and large numbers of people.

Uses that assist in promoting watershed education such as sfudent field trips
will not be discouraged as long as education sessions are conducted in sites
designed to handle large groups.

Land exchanges have the potential of compromising watershed protection
through fragmenting consolidated watershed land parcels and introducing new
development and uses. Salt Lake City wants to avoid a land exchange and
thereby avoid the potential negative effects that would result to the watershed.
Salt Lake City will work with its Congressional delegation to avoid land
exchanges that would impact water quality. Land exchanges that will increase
the amount of public watershed lands will be encouraged.
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B. WATERSHED EDUCATION

1. Watershed Education.

Recommendation: Salt l,ake City will continue to support the Forest Service's
watershed education efforts including: Ski Naturalist Program, Silver Lake
lnterpretive Crnter, and interpretive programs at Storm Mountain
Amphitheater.

Implementation: Encourage the development of parhrerships to augment
existing programs.

Explanafion: The Salt Lake Ranger Diskict of the United States Forest Service
has been providing watershed education programs for several years. The Silver
Lake Inte4rretive Center in the Brighton Circle at the top of Big Cottonwood
Canyon is staffed by a ranger during the summer months. Interpretive displays
are available for viewing and the Forest Service also conducts interpretive walks
around the Silver l,ake Basin area. The Silver l,ake Inteqxetive Center has been
offering interpretive programs for approximately five years. The Silver Lake
lnterpretive Center provides interpretation activities for approximately 1800

people a year.

The Storm Mountain A:nphitheater has been offering interpretive programs for
approximately five years. Interpretive programs have been suspended for the
1998 summer season due to funding shortfalls, Increased funding from the
Forest Service or assistance through parkrerships will be needed to restart
interpretive programs at the Storm Mountain facility. Prior to 1998, the
interpretive programs at Storm Mountain athacted over a thousand visitors a

year,

The ski naturalist program has been a part of the Forest Service's interpretive
efforts for approximately eight years. The program provides interpretive ski
hosts with skiers who wish to leam about the natural resources in the area.

Nearly 300 people a year participate in the ski naturalist progtan.
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Recommendation: Salt Lake City will develop a K-12 watershed education
program to plesent to sfudents around the valley.

fmplementation: Solidify a partrership with the State Division of Water
Resources and non-govemmental water education organizations to develop a
comprehensive watershed education program by September 1, 2000.

Explanatioru A watershed education program will be developed that is
presented at schools around the Salt L^ake Valley. This program may be
presented on a class-bydass basis or as a school-wide assembly. The youth of
the Salt [^ake Valley need to be educated regarding how they positively and
negatively impact the health of the Salt L,ake City Watershed.

Recommendation: The number of front-county and back-country contacts
between interpretive specialists and watershed users should be increased.

tnplementation: Begin to increase the presence of interpretive specialists by
June t 2000.

Explanation: Currently there are few interpretive specialists in the Wasatch
Canyons due to funding constraints. In order to effective\ educate users
regarding watershed concems, more personnel are needed. If trained properly,
these rangers are far more effective in conveying information than signs or
interpretive displays. These specialists should also be trained to monitor and
report on watershed violations or abuses.

An increase in Forest Service funding is necessary to strengthen the interpretive
specialist presence in the watershed. Without an increase in federal funding the
Forest Service must tely heavily on new partnerships to support interpretive
personnel. Partnerships should be explored with schools/universities, church
groups, businesses, and civic organDations.

Recommendation: Develop a watershed education fact book/brochure that can
be distributed to the public and K-12 teachers in the valley.
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fmplementation: This watershed fact book will be developed by April 1, 2000.
Partnerships with the Utah Division of Water Resources and non-govemmental
water education organizations will be explored to develop a watershed
education fact book/ brochure.

Explanation: A concise, yet comprehensive guide is necessary to educate the
public about the Sdt Lake City Watershed. A wide variety of facts and figures
will be presented in an attractive, easily understandable fonrrat Items that may
be covered include: recreation user numbers, water user numbers, land
ownership, wildlife species and population estimates, dwelling unit numbers,
aquatic ecology, water capacity and low impact hiking/canping guidelines.
This fact book may be distributed by the individuals who are responsible for
conducting the watershed education programs at schools around the valley. It
will also be available at the ski resorts and other frequented areas in the
canyons, Valley locations such as outdoor apparel stores, convenience stores,
and recreation centers will also provide the fact books for the public. A public
information campaign will be developed to notify the public regarding sites they
can pick up the fact books.

Recommendation: Salt Lake Citv will work with the media to oromote
watershed education.

Implementation: Begin immediately after the plan is adopted.

Explanation: The mass media may be an effective method to reach a large
number of people in Utah. The public infomration campaign waged by UDOT
toward preventing littering along Utah's highways was very successful. The
success of the "Don't Waste Utah" carnpaign was due in part to a healthy
budget and creative messages. A similar watershed education campaign may
effectively inform thousands of Utahns about the importance of protecting the
SaIt Lake City Watershed. Other media coverage including television news,
documentaries, radio programs, and newspaper articles will only help ttre
overall watershed education effort For exarrple, a watershed education
program formatted for television may provide an effective education tool for
teachers and studmts throughout Utah.
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Recomrrendation: An education partnership between Salt Lake City and the
United States Forest Service will be formalized.

Implementation: Begin immediately after the plan is adopted.

Explanation: In order to efficiently and effectively Launch a watershed education
campaign, the two largest jurisdictional agencies in the watershed must
formalize an education partnership. A Memorandum of Understanding (MOU)
will be drafted between the two agencies to solidify an agreement to work
together in offering effective watershed education programs. This MOU would
also foster greater coordination of education efforts between each agency. This
coordination would minimize duplication of programming along with maximize
sharing of staff and resources for educating the public about lhe watershed.

Recommendation: Seek help from the congressional delegation for watershed
management funding.

Implementation: Begin immediately after the plan is adopted.

Explanation: The funding shortfalls relating to watershed protection and
recreation management are in part the result of federal budget cutbacks. Salt
Lake City will work with the congressional delegation to enhance the federal
commitment to public land resources in the Wasatch Canyons. Continual budget
cuts in recreation managernent and watershed education require the Forest
Service to rely more heavily on volunteers who may not have the training to
properly educate visitors.

The health of the water supply for over 4O0,000 people in Utah depends in large
part on Forest Service rranagement practices. The Forest Service needs
additional funding on a line-item basis for new facilities, additional rangers,
facilify maintenance, and interpretive programs. For this reason, a lobbying
effort highlighting watershed awareness and funding shortfalls needs to be
conducted.

Decision makers will be taken on watershed education tours. These tours would
allow the decision makers to view the problems first hand. The land managers
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may also discuss pertinent issues viith ihe decision makers at this time. Such
tours should be conducted on a bi-arnual basis or when a change in
representation has occurred after an election. These education efforts will occur
at the federal, state and local levels. Salt Lake City and Salt Lake County need
political support to continue effective watershed management. The decision
makers will be updated on water quality trends and other related issues on a
semi-annual basis,

Recommendatior Watershed-specific interpretive displays at various points in
each canyon will be constructed.

Implementation: This will be a coordinated effort between Salt Lake City and
the Forest Service and will begin by June 1, 2000.

Explanation: lrterpretive displays will be constructed at major trail heads
throughout the watershed. These interpretive displays will contain messages
that direcfly link human activities with watershed health. The displays would
also focus on the fact that the water in the canyons is evmtually consumed by
over 400,0ffi people in the valley.

Watershed features that are in close proximity to specific trailheads will be
highlighted. For example, the beaver dam and lodge near the White Pine
Trailhead will be described and the water quatity benefits associated with the
beaver pond explained. Other watershed features such as wetlands may also be
identified on interpretive displays.

2. Current wateFhed signage is not effective in linking human activities to impacts on

water quality.

Recommendation: Evaluate current signage to determine how it can be

modified to more effectively link human activities to impacts on water quality.

Implementation: This will be a coordinated effort between Salt l,ake City and
the Forest Service which will begin by June 1, 2000.
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Explanafion: A cootdinated effort between Salt Lake City, Forest Service and
additional partrers would be utilized to determine which signs do not
adequately link human activities in the watershed to impacts on water quality.
Restrictive signage, such as "NO SWIMMING," will continue to be employe4
but will also be linked to watershed impacts through other more informational
signs. For example, visitors would be provided with interpretive signage that
explains why dogs are not allowed in watershed areas or why people are not
allowed to swim in the streams or lakes. Providing visitors with an interpretive
explanation of the policies may promote greater compliance.

Ridge lines will have adequate signage to inform and educate users regarding
the different regulations from one canyon to the next. These signs would be less
obtrusive due to their back country location, but situated so they are not missed
by passing users. Continual monitoring and maintenance of all signs, front and
back country, would be a priority of the Forest Service and Salt Lake City.
Outdoor recreation clubs such as the Wasakh Mountain Club or other
organizations that recreate along fhe Wasatch Range may ptovide the Forest
Service and Salt Lake City with a beneficial land management service. These
parbrerships would be explored to maintain an effective signage program.

Recomnendation: Coordination of signage efforts among agencies.

Implementation: A formal agreement or MOU between Salt Lake City, Utah
Deparhnmt of Transportation, and the United Stat€s Forest Service will be
adopted by June 1, 200O.

Explanation: Signage from canyon to canyon differs greatly. To date, the
jurisdictional agency owning the largest portion of land has controlled the type
and placement of signs. As a result, watershed signage is not uniform
throughout the watershed. The MOU would specify agency responsibilities
regarding design, installation, monitoring and maintenance. To effectively
educate watershed users, the interpretive signage campaign must be a
coordinated effort
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Recommendation: Develop an easily recognized watershed symbol

Implementation: Ongoing.

Explanation: An interagmcy panel would be convened to develop a watershed
symbol that may be recognized statewide. This syrnbol would be posted in all
municipal watersheds around the state of Utah. A public information campaign
may be necessary to educate the public about the new symbol and the meaning
behind it.

The interagency panel would consist of Salt Lake City Deparhnent of Public
Utilities, Forest Service, Utah Division of Water Resources, other municipalities,
and environmental education organizations. Creative methods for generating
the symbol may be employed. For exarnple, the Utah Division of Water
Resources has promoted school contests to develop water education calendars.
A similar contest may be utilized to develop a watershed symbol. Once
developed, this symbol would be placed at all trail heads throughout the Salt
Lake City Watershed. Interpretive text, accompanying the symbol, may also

increase the awareness and education regarding responsible behaviorc in the
watershed.

3. Maintenance of existing partnenships.

Recommendation: Salt Lake City will maintain existing partnerships with the
Forest Service and Salt Lake Counfi Sheriff to continue watershed education
efforts.

Implementation: Ongoing.

Explanafion: Salt Lake City will continue to support and encourage mutual
involverpnt in watershed education with the Forest Service and the Salt Lake
County Sheriff. To assist the Forest Service and Salt Lake County Sheriff, Salt
Lake City will provide them with the watershed fact books and a basic training
course in watershed/water quality education. All Sheriff Deputies and Forest
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Service Rangers would be educated regarding watershed violations and would
be able to convey to the public the reasons behind regulations and policies.

4. Lack of partnerships to aide in waterhed education efforts.

Recommendation: Salt t ake City will seek additional partnerships with local
universities, state agencies, colleges, schools, and civic groups to strengthen
education efforts.

Implenentation: Ongoing.

Explanation: Additional partnerships may add needed monetary and human
resources to the current watershed education efforts. Aspects of education that
may benefit from an influx of money or volunteers include: designing
interpretive displays, installing displays and signs, user surveys regarding the
effectiveness of the displays, rnonitoring the displays, conducting routine
maintenance, additional interpretive rangers, counting visitors, etc.

There are many organizations that participate in various forms of recreation that
may be willing to assist the jutisdictional agencies in their education efforb. For
example, members of the Wasatch Mountain Club often participate in group
hikes throughout the watershed. Also, the Deparhrent of Parks, Recreation and
Tourism at the University of Utah requires its sfudents to conduct two
mandatory intemships with some type of parks and recreation agency. In both
instances, there may be people who are willing to assist in providing a

comprehensive watershed education prograrn-

C. DISPERSED RECREATION

1. Dispersed recreation may adverely impact water quality.

Reconmendation: Increase front countr5z and back country patrols to encourage
more responsible behaviors among users.

Implementation: Begin increased pahols by June 1, 2000.
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Explanation: Users may bypass interpretive displays, but it is more difficult for
them to bypass an interpretive specialist who is speaking directly to them.
Interpretive personnel perform a wide varie$r of essential firnctions in the front
and back country. Their primary role is to educate the public regarding
watershed and natural resource issues. They may alert Law enforcement about
watershed violations. They may also provide first aid care if necessary.

Interpretive specialists may be used to accurately count visitors as well as

monitor recreation impacts along trails and at campsites.

The use of inte4xetive personnel in the Salt Lake City Watershed is paramount
to the success of educating visitors and managing their behaviors. Funding will
be secured to establish an adequate force of rangers in the watershed.
Parbrerships would be fully utilized to optimize allocation of funds and
resources. Salt Lake City would continue to work closely with the Forest Service

to manage dispersed recreation. Parbrerships will be developed with other
jurisdictional agmcies, university and civic organizations to complement the
Forest Service's efforts.

Recornmendation: Study the merits of developing an overnight, back country
use permit system for the lake basins.

Inplementation: Implement a new, ovemigh! back country use permit system
upon determining the feasibility of the system by Salt Lake City and the Forest
Service.

Explanation: The lake basins in Big and Little Cottonwood Canyons have
received heavy carnping pressure. Despite posted regulations, people are still
found camping too close to the lakes.

In receiving a penrrit, users would also be provided education information and
materials on the watershed and how they will be responsible to minimize
impacts to water quality. One goal of the permit system is to educate people to
minimize their impact on the watershed. Another goal is to better track the
usage around the lake basins and more accurately count the number of users in
these areas.
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The public will be notified in advance of the permit regulations. The notification
would also reach groups that are known to regularly use the back country.
These groups include churches, scoutq and schools,

salt Lake city and the Forest service are in favor of limiting use around the lake
basins. People enjoy camping next to watet for aesthetic and utility reasons.
Unfortunately, water quality impacts occur unless strict precautions are
followed by each back country user.

Note: The permit system will also provide additional information on canyon
uses to help provide a more complete picture for assessing water qualilr
impacts.

Recommendation: consider the feasibility of fee o1 inforfiration stations at the
mouths of Big and Little Cottonwood Canyons for future management
improvemmts.

Implementafion: Begin exploring this opfion after the fee demonstration project
has been evaluated by Congress. Evaluate the need for State stafutory authority.

Explanation" Fee or information stations represmt an effective method of
managing visitor use and addressing resource degradation. The Forest Service is
presently testing the fee station concept throughout the National Forest system.
For example, the Mirror Lake Highway and American Fork Canyon are two
locations in utah that are hosting the fee demonstration project If in the future
the fee station concept is found to be feasible, the Forest Service will need
another agency to sponsor the project.

The Millcreek Canyon fee station program coordinated between the Forest
Service and Salt Lake County has been viewed as a success. prior to the fee
station, Millcreek Canyon was experiencing a large amount of vandalism and
resource degradation. The fee station has provided a higher level of visitor
management along with a new stream of funding. This funding is used for
improving ihe facilities in Millcreek Canyon. The Forest Service and SaIt Lake
City Deparhent of Pubtic Utilities feel that seasonally operated fee stations in
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Big and Little Cottonwood Canyons may generate similar results as Millcreek
Canyon. The fee stations would aide Salt Lake City and the Forest Service in
managing the watershed. Lr Little Cottonwood Canyon, concem has been
expressed by the Town of Alta regarding a fee station. Future exploration of this
issue will be closely coordinated with canyon residents and businesses.

2. Facility (restrooms, parking tots, picnic and camping sites) availability, operation,

location, and maintenance may impact water guality.

Recommendation: Evaluate facitty availability, operation and maintenance
concems to more effectively serve public users and preserve water quality.

fmplementation: An evaluation of all facilities in the watershed will be complete
by June 1, 2000.

Explanationl In an effort to better serve watershed users and protect water
quality, a facility evaluation will be completed. Inadequate or ill-maintained
facilities may encourage usels to park, camp, or relieve themselves in places that
may jeopardize water quality. In order to encourage users to use watershed
facilities, they will be available, convenien! and clean.

An inter-jurisdictional evaluation effort will occur to document which facitties
will be modified to serve watershed users and protect waier quality. This
evaluation will monitor usage levels across the four seasons at various facilities
to determine where changes need to be made. The evaluation of facifities will
include a priority list describing the facilities that are in need of irnmediate
attmtion and facilities that may receive attention at a later date. Salt Lake City
will study and discuss with the Forest Service the option of installing toilets in
the wildemess areas in the watershed. Cost, maintenance and need issues must
be assessed before this program is implemented.

Recommendation: Increased coordination and funding are necessary to
properly maintain restroom facfities. Agencies will make the maintenancg
cleaning upgrade, temoval, and relocation of restrooms a priority.
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Implementation: A formal agreement between Salt Lake City and the Forest
Service will be adopted to solidi$ restroom responsibilities by J:uly 1,1999.

Explanation: A coordinated inter-agency effort will more effectively provide and
manage restroom facilities in the watershed. A MOU would be drafted between
Salt Lake City and the Forest Service to solidify restroom responsibilities. This
MOU will contain a schedule to upgrade., remove or replace restrooms.

Additional funding sources will be sought for restroom improvements. The
state Division of Parks and Recreation funds facility upgrade and replacement
projects on a competitive grant basis. Fee programs in the canyons may also
provide additional sources of funding for facility improvements,

The evaluation prograrrr described in the previous recommendation will be used
as a guide to deterrnine which facfities are in need of immediate attention.
Cutent maintenance and cleaning schedules would be evaluated in relation to
periods of use to determine how to better serve the public useis.

3. Mountain biking off trails or on trails that are not designed for mountain biking
contributes to watershed degradation.

Recommendation: Evaluate the trails to determine which trails 16y or may not
be used for mountain biking and then manage the trails accordingly.

Implementation: Evaluation will commence by June 1, 2001.

Explanationl The large increase in mountain biking throughout the Wasatch
Canyons could not have been anticipated during the writing of the 1988
Watershed Management Plan. Mountain biking has grown to be one of the
largest recreation activities in the United States. ln 1997, over i7.3 million people
participated in bicycling. During that year, mountain bikes accounted for 90% ot
all new bike sales (ORCA" 1997).

Mountain biking on trails that are not designed for such use creates ruts in the
trail. On steeper trails, these ruts facilitate gully erosion. This erosion then
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contributes to stream sedimentation which may add to total coliform levels in
the streams. Currently, a large portion of the Salt Lake Ranger District (USFS)

maintenance budget is dedicated to mitigating mountain biking impacts.

The trail evaluation will look at trails that receive high levels of mountain biking
use. Also, the design and strucfure of these trails must be evaluated to
determine if simple modifications may be made or if trail closures to mountain
biking are necessary, A trail designed for mountain biking should be 8 to 12

percent in grade. The average grade of trails used for mountain biking in the
watershed is often 12 to 25 percent Trail width should be at least 3 feet,

optimally 4 feet.

4. Unexpec-ted future recreation activitiesftrends must be addressed.

Recommendation: Draft an MOU between Salt Lake City and the Forest Service

outlining a management policy geared toward managing unanticipated changes

in recteation use.

Implementation: An MOU will be drafted and the terms agreed upon by

January 1, 2001.

Explanation: The enormous herrd in mountain biking was r:nforeseeable. The
1988 Watershed Management Plan did not address unexpected future recreation

activities. As a result, regulations goveming mountain biking were established

after impacts were incured in the watershed. This Watershed Management Plan
Update seeks to be proactive with unexpected future recreation activities and
would provide guidance on how to manage such unforeseeable trerrds.

D, LAND USEICOMMERCIAL AND RESIDENTIAL DEVELOPMENT

1. Commercial development in the watershed may impact water quality.

Recommendation: Support enforcement of the current Sensitive Lands
Protection Regulations to ensure future development meets watershed
protection ordinances.
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Implementation: Ongoing.

Explanation: Salt Lake County adopted their revised Sensitive Lands Ordinance
on January 2t 1998. Two notable changes were made to the ordinance which
involve watershed concems. First, the sheam set-back for new buildings was
extended from 50 to 100 feet. This new regulation will strengthen current
watershed protection measures, The second signficant change was regarding
the development site. A new standard was developed called ,,limits of
disfurbance," which specifies an area in which construction and development
activity must be contained. This new standard will decrease the amount of lands
that are disturbed through accidental or unregulated construction practices,

Recommendation: Salt Lake City will closely monitor variance applications to
protect water quality.

Implementation: Ongoing.

Explanation: Currently, Salt take County notifies affected jurisdictions
regarding building permit applications throughout the County. This process can
sometimes be overlooked but building permit and variance applications in the
watershed need to be closely monitored by Salt Lake City Deparbrent of pubtc
Utilities. If a variance or building perrnit application is found ta jeopardize water
quality, then Salt Lake City will respond accordingly.

Recommendation: Salt Lake City will follow the existing (1991) or modified
water sales policy ordinance.

Implementation: Ongoing.

Explanafion: The water sales policy was developed based upon the high value
of canyon waters due to the excellent quality and proximilr of these waters to
Salt Lake City, Also, water from canyon streams can be delivered to most city
customers by gravity flow without pumping. Water used for snowmaking
affords a degree of storage as it is usually the last to melt. Additionallp Salt
Lake City has made major capital expenditures for facilities to treat water
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coming from the canyons and these facilities operate most economically when
they have greater quantities of water to treat (See Appendix E for a complete
description of the current policy).

Recommendation: The term "Close Proximit/' as referred to in the Wasatch
Canyons Master Plan under commercial enterprises (page 102) needs to be more
specific. Salt Lake County is therefore encouraged to amend this section of the
plan to reflect a more specffic definition.

Implementation: A formal recommendation will be made to SaIt Lake County to
a:rrend ihis section of the Wasatch Canyons Master Plan by Jr.me 1, 2000.

Explanation: The Wasatch Canyons Master Plan states "new commercial
development will be required to comply with this plan. Any development
proposals not in close proximity to existing ski resort areas in the Cottonwood
Canyons or within com:nercially zoned areas in other canyons would require
ammdnent to this plan. All significant proposals will require site specific
suitablity, traffic, water quality and other studies deemed necessary by the
Planning Commission."

This recommendation seeks more specific tenrrinolog5r regarding development
proposals surrounding ski resorts. New language should be developed using
maps or existing property boundaries.

Recommendation: All affected agencies need to support and participate in Salt
Lake County's pre-application meetings for developers who wish to build in the
watershed.

Implementation: Ongoing.

Explanation: Salt Lake County should include all affected agencies on a mailing
list to notify them of a building proposal which may be of concern to the agency.
This effort should be reciprocated by the agencies who are notified. These
building proposals need to be a priority for all agencies involved. If
jurisdictional agencies are notified as soon as the permit process begins, then
problems or conflicts may be averted due to an informed group of agencies.
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Recommendation: A new ordinance will be developed that regulates the use of
herbicides., pesticides, insecticides, fungicides and fertilizers in the watershed.

Implenentation: Salt Lake City will develop a new ordinance to regulate the
application of herbicide, pesticide, fungicide, and fertilizer in the watershed by
January | 2001.

Explanation: A ner,v ordinance regulating the use of pesticides, herbicides,
fungicides and fertilizer must be adopted to avoid water quality impacts from
these agents. The use of chemicals and fertilizers should be avoided in the
watershed when the effects may be hazardous to the health of water users.

Reconmendation: Support the Foothills & Canyons Siie Development & Design
Standards, C}l.aipbr 19.73 Landscaping and Vegetation D #3. This
recommendation is in support of a mandatory standard of native plant and tree
species only for landscaping purposes in the canyons,

Implernentation: Ongoing.

Explanation: Salt Lake County has adopted a revised version of the Sensitive
Lands Protection Regulations. Salt Lake City supports the standard mandating
the use of native plant species for landscaping purposes. The use of non-native
or exotic species for landscaping may result in watershed degradation. Species
such as pu4rle loosestrife and tamarisk have had devastating effects on water
courses around the western United States. This recommendation aims to avoid a
proliferation of invasive, non-native species in the watershed. Management
agency-sponsored watershed-rehabilitation or range.restoration projects are not
considered landscaping but rather large+cale efforts to restore watershed
statrility and minimize invasive, non-native plant species proliferation,

Recommendation: Salt Lake City will participate in monitoring the current
efforts to manage parking lots (pave/no pave, runoff abaterren! snow removal,
stream setbacks, and adequate facilities) at the ski resorts.

Implementation: Ongoing.
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2. There is a lack of inspectors to monitor all development issues.
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Recomrnendation: Increase funding and inter-agency coordination efforts.

Implementation: Secure funding and develop inter-agency agreements to hire
new inspectors to monitor watershed development concems by fanuary 1, 2001.

Explanation: There are not enough inspectors to adequately monitor and track
development projects in the canyons. Inspectors ate needed to monitor water
contracts and enforce seasonal usage regulations. Many commercial enterprises
receive water on a seasonal basis due to their contract. [r addition to water
vioLations, inspectors would monitor new construction projects to ensure they
comply with current watershed regulations.

Recommendation: Increase inspection and enforcement of "bed and breakfasts"
to ensure they comply with water and sewer regulations.

Implementation: Work with Salt Lake County to increase inspections by

January 1, 2001. Work with Salt Lake County to increase inspections by January
1,2001.

Recommendation: A new ordinance will be implemented that precludes
residential development if the landowner does not connect to the sewer line.

Implementation: A formal recommendation will be made to Salt [,ake County to
amend their Sensitive Lands Protection Regulations by June L, 20ffi.

Explanation: To avoid further watershed impacts from new housing
developments, Salt Lake City recommends that all new houses be required to
connect to the sewer line in Big and Little Cottonwood Canyons. The sewage
holding vaults that are currently used by many homes often leak and cause

negative watershed impacts. This ordinance aims at preventing future
watershed impacts from sewage containment systerns or septic tanks.

Recommendation: Devise a solution to the problem of long term camping on
private lands.
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Implementation: Implement a solution to this problem by January 1, 2001.

Explanation: Some watershed property owners are not able to build on their
property, As a result, they often reside in a trailer or motor home for extended
periods of time. Problems may arise when ihey do not have adequate water or
sanitation facilities. Water theft has occurred as well as water importation into
the canyon. It is recommended that trailers and motor homes not be used as
cabins. Salt Lake City would coordinate an inter-agency effort to devise a
solution to this problem. salt Lake county planning salt Lake County sheriff,
and the salt Lake city{ounty Health Department would be involved in t}ris
inter-agency effort.

E. LAND USE/MINING

1. Mining activities may impact water quality.

Recommendation: Continue to support the Utah Division of Od Gas and
Mining in their abandoned mine discharge monitoring.

Implementatior: Orgoing,

Explanation: Although future large scale mining in the watershed is unlikely,
many abandoned mines are located within the watershed. Some of these mines
discharge various heavy metals and acids into the streams. It is the
responsibility of the Utah Division of Oil, Gas and Mining to monitor the t5rpes
of heavy metals and acids and their amounts being discharged {rom the mines.
This is important information for Salt Lake City who has the responsibility of
delivering clean water to their customers.

Recommendation: Mining activities will meet watershed protection ordinances
to avoid water quality impacts.

lnplernentation: Ongoing,
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Explanation: A coordinated effort between Salt Lake City, Satt Lake County,
Bureau of Land Management Mines Division, and the Utah State Oil, Gas and
Mining Division provides an increased awareness and knowledge for these
agencies regarding proposed mining activities, There are several hundred
mining claims that are still potentially active throughout the watershed. SaIt
Lake City would coordinate with the other affected jurisdictions and be
prepared to address proposed mining operations. Large-scale mining in the
watershed is unlikely to occur in the future. If proposals for large-scale mining
are presented" Salt Lake City will have to re.address the issue at that time.

Recomrnendation: Reclamation of problem sites is necessary.

Implementation: A schedule of site reclamation projects will be established by
January 1, 2001.

Explanation: Problem sites should continually be identified until they ate
eliminated. For example, the Forest Service has recently closed the Tanners Flat
campground in Little Cottonwood Canyon for remediation. For health of the
watershed and its users, these sites should be found and the problems mitigated
as soon as possible.

Recommendafion: Purchase mining rights.

Implementation: Begin immediately after this plan is adopted.

Fxplanation The Watershed and Water Rights Purchase Fund was developed as

a rcsult of the 1988 Watershed Management Plan. It was established to purchase
watershed properly, water rights, and rnining claims throughout the Salt t ake
City watershed area. The fund receives approximately $250,000 a year from a
sma-lI fee that is part of each water bill. Purchasing mining rights is the only 100
percent effective method for avoiding potential water quality impacts from
mining.
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F. LAND USE/GRAZING

1. Grazing in the watershed.

O Recommendation: Continue to support Forest Service elforts to phase out
grazing.

Implementation: Ongoing.

Explanation: Salt Lake City and the Forest Service have agreed that grazrng
livestock in the watershed is not compatible with the best watershed
management practices. Except for a few instances, livestock grazing occurs very
infrequently in this watershed and would diminish further throughout the life of
this plan.

O Recommendation: Increase the enforcemerrt of livestock trespassing in the
watershed.

Implementafion: Establish a new system for enforcement of livestock
trespassing in the watershed by Janvry 1+ 2ffi1,.

Explanatioa: Livestock may contribute sigrrificant impacts to the watershed
when provided the opportunity to graze on watershed lands. Lr the past,
agencies have been unable to impound a trespassing animal for a prolonged
period of time. Arrangements will be made to hold trespassing livestock if
necessary.

G. LAND ACQUISITION

1. lncrease funding of the Public utilities watershed and water Rights purchase Fund.

O Recommendation: Increase funding of Public Utilities Watershed and Water
Rights Purchase Fund.

T
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Explanation: The current level of $25O00O is inadequate to purchase
shategically important watershed properties. Along with purchasing property,
the Watershed and Water Rights Purchase Fund is needed to purdrase water
rights and mining rights. Property values in the canyons have increased steadily
over the past two decades. Lots ihat have a water connection may cost well over
$1m,000. Lots that do not have a water connection may be sold for
approximately $5,000 or less. Several hundred private lots still exist in the
watershed and in order for Salt Lake City to purdtase strategically important
ptopety, funding of the Watershed and Water Rights Purchase Fund must be
increased.

Recommendation: Encourage Salt Lake County and Forest Service to increase
their watershed property acquisition efforts.

fmplementafion: Begin seeking funds immediately after the plan is adopted.

Explanation: Salt Lake City alone does not have adequate funding to protect the
watershed through purchasing private property. Salt Lake County, Sandy City,
and the Forest Service also have interests and responsibilities in the watershed.
A coordinated land acquisition effort between Salt Lake City, Salt Lake County
and the Forest Service would yield a greater amount of watershed protection.

Watershed property acquisition efforts may also be enhanced by parhrering with
businesses and private/non-profit organizations. A few parcels of land in the
watershed have been purchased collaborative} with the help of several
govemmental and non-governmental organizations. These coordinated efforts
have beerr successful in preserving watershed properties.

2. Use of innovative land use control strategies.

Recommendation: Utilize innovative stlategies such as conservation easements.

Implementation: Establish a set of innovative land-use control strategies and
inform the public about the tax benefits associated with these strategies by June
1,2000.
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Explanation Private property owners in the watershed would be informed
about the benefits of conservation easements. An owner of land who decides not
to develop property may obtain tax benefits by donating the development rights
to a public agency or quali&ing non-profit organization. Development would be
permanently restricted through a deed restriction.

Salt Lake City will explore developing a relationship with a local pdvate non-
profit land trust to assist in a property acquisition progr.rm, Land trusts have the
benefit of being more proactive and flexible in land acquisition programs.

Recommendation: Salt lake City should have the opportunity to purchase
lands at more than fair market value under lirrrited circumstances that benefit
the watershed.

Implementation: A policy change should be made to reflect this
recommendation by September 1, 1999.

Explanafion: Salt Lake City is often at a <tisadvantage when seeking to purchase
a piece of property. Currmtly, the policy prevents them from paying more than
fair market value for a piece of properly. Landowners may feel their property is
worth more than fair market value and are able to sell it at a price higher than
fair market value. This often excludes Salt Lake City from purchasing the
property. Through increased funding of the Watershed and Water Rights
Purchase Fund and changing the policy regarding purchasing land at fair
market value, Salt Lake City may be more effective in their watershed property
acquisition efforts.

Recommendation: Salt Lake City will work with Salt Lake County to be able to
purchase tax sale ptoperties for the tax value, not the market value of the
property.

Implemertation: Salt Lake City will send a proposal to the Salt Lake County
Assessor regarding the development of a policy regarding the purchase of tax
sale properties in the watershed by January 1, 2000. This policy would then be
adopted by the County Commission.
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Explanationr Property on which taxes are in default is tumed over to Salt Lake

Count5r for ownership. Salt Lake County then sells the property to the public.
Salt Lake City's land acquisition and watershed protection efforts would be
greatly enhanced if Salt Lake City could purchase the properly for the value of
the taxes owed to Salt Lake County. The agreement would state that Salt Lake
City would have the first option to purchase the property from Salt Lake

County.

H. WATER RIGHTS

1. Protection of current water rights.

O Recommendation: Continue to research options for utilizing water rights.

Implementation: On going.

O Recommendation: Maintain current water rights with the state engineer.

Implementation: Ongoing.

2. Acquisition of water stock.

O Recommendation: Actively acquire stock in mutual irrigation companies with
which Salt Lake City has exchange contacts.

Implementation- Ongoing,

o Recommendation: Develop a program by which Salt Lake City can accept

donations of water stock, or purchase it at fair market value.

Implementation: Salt Lake City will have a donation mechanism in place by
June 1, 2000.
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Recommendation: Eliminate the excha.ges and purchase the contracts outright.

Implementation: Ongoing.

Explanation: Increase communication and public relations with contract holders
and irrigation companies. Publicize the price Salt Lake City is willing to pay for
shares of water.

4. Currently not utilizing Millcreek as a culinary source of water.

O Recommendation: continue to preserve water rights in Millcreek Canyon and
maintain the curent water right w.ith the state engineer.

Implementation: Orgoing.

o Recommendation: Manage Millcreek canyon to maintain optimal water quality.

Implementation: Ongoing.

5. Water conservation.

Reconmendation: Maintain the current rate strucfure to errcourage
conservation.

Implementation: Ongoing"

Explanation: The people of Utah rank among the highest water users per capita
in the country. The state average for water consumption per person per day is
approxirnately 270 gallons. The largest percentage of water use is in lawn
watering. In Salt Lake City, lawn watering constitutes 49 percent of t54)ical waier
use. Great reductions are possible in lawn watering because residents often over-
water their lawns by as much as 50 percent By maintaining the current rate
structure, including seasonal rates, Salt Lake City hopes to encour:age water
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conservation though ihe recent increase in seasonal rates. This increase in rates
has he\rcd to decrease demand on the system during peak day and month
usage.

Recommendation: Salt Lake City will work with Salt t ake County to develop a
policy regarding irrigation in the watershed.

Implemenfation: A policy goveming irrigation in the watershed will be
developed and implemented by June 1, 2001.

Explanation: Salt Lake City has stated the priority of delivering water to
customers in the valley. One reason is that it is less expensive to deliver water to
valley residmts is because most of the water can be delivered by gravity flow.
The policy would address the needs of the ski resorts to engage in small
arrrounts of irrigation in the late spring to establish vegetation for erosion
prevention.

I. PARTNERSHIPS

1. Maintain existing partnerships.

Recommendationl All partners involved in watershed management should
commit to meeting at least annually to assess watershed management concems
and determine areas that should be modified to ensure greater water quality
protecUon.

Inplementation: Salt Lake City will formally notify all watershed parbrers of
the annual meetings. The first annual meeting will take place by September 1,

2000.

Explanatioa: Current parhrerships involving Salt Lake City, Salt Lake County,
United States Forest Service, Salt Lake City4ounty Health Department, various
businesses, civic organizations, church groups, and education institutions must
continue functioning to eflectively manage the watershed.
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Various partnerships, both formal and informal, have been effective in achieving
the goal of providing excellent water quality to approximately 400,000 water
users in the Salt Lake Valley. The partnerships include a Memorandum of
Understanding between the Forest Service and Salt Lake City outlining
management responsibilities in the canyons, Salt Lake City and Cor:nty share
watershed and development-related items on an ongoing basis. All agencies
involved in watershed management rely on water quality and health concems
from the Salt Lake City4ounty Health Department

In an effort to proactively manage the watershed, annual or more @ue't
coordination meetings involving all watershed partners would provide a forum
to discuss current watershed management issues and concems. These meetings
wou-ld serve as an opporfunity to devise solutions to problems or issues that
may arise outside of the watershed management plan. parhrers may also use
these meetings as opportunities to discuss new program or management ideas
and establish support for implemmtation.

O Recomnendation: salt Lake city will review and update all Memorandums of
Understanding every two yeats.

Implementafion: The first bi-annual meetings for review and update all
Merrrorandums of Understanding will comrrrence by September 1, 2000,

Explanation: Information and ideas shared at the annual watershed meetings
will be used to review and update all currently active Memorandums of
Understanding.

2. Form new partnerships.

Recommendation: The Department of Public Utilities will, within 90 days of the
adoption of the 199 Watershed Management Plan by the City Councif form a
parhership with interested stakeholders in the canyons, including community
councils.
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Implementation: Salt Lake City will facilitate the opportunity for residents,

property owners and other interested parties to provide input to the departlrent
on regulations and management direction in the canyons, by forming a

Watershed Parbrershin.

Explanation: The canyon residents feel that they have not had adequate

opportunity to express their concems over management issues in the watershed.

This partnership would provide that opportunity.

3. Lack of partnerships to further augment watershed management.

Recommendation: Seek additional parhrers from jurisdictional agencies,

educational instifutions, civic organizations, and private enterprise to strenEthen

watershed management Explore the option of developing a technical advisory

committee similar to the fordanelle Technical Advisory Committee to assist in
watershed managerrent

Implementafion: Ongoing.

Explanation: Existing parhrerships provide excellent watershed management

There will always be room lor additional improvements utilizing new
partnerships. The Wasatch Canyons Coordinafing Committee (WACCO) was

formed several years ago to serve as an advisory board for addressing

watershed issues, but WACCO was not an effective body and was disbanded.

Salt Lake City will explore foming a new technical advisory comtrittee that is

modeled after the Jordanelle Technical Advisory Committee. A new technical

advisory committee aimed at strengthening watershed management would
include all major jurisdictions along with the Department of Environmental

Quality and the State Division of Water Resources.
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J. CANYON GARBAGE DISPOSAL AND OTHER SERVICES

1. Gurrent garbage disposal may affect water quality.
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RecommendaHon: Encourage Salt Lake County to maintain and improve the
current garbage disposal system in the watershed.

Impleurentafion: Encourage Salt Lake County to maintain and improve the
current garbage disposal system in the watershed by June 1, 2001.

Explanation: The current garbage disposa_l system needs refining, Of primary
concem is the garbage disposal system in Big Cottonwood Canyon. Currently,
residents of Big Cottonwood Canyon are given two dumpsters in which to
dump their trash. These dumpsters are located on the south side of the road
downhill from Cardiff Fork Recreation Area. The dumpsters often overflow
sending trash into the sumounding area, including Big Cottonwood Creek.

Salt [,ake County has been responsible for garbage removal in Big Cottonwood
Canyon. Sali Lake City would work with Salt Lake Count5z to improve the
garbage collection system. Other altematives would be explored such as locating
the dumpsters in another area closer to the residents and farther away from the
creek and main highway.

Recommendafion: Encourage Salt Lake County to provide the residents of Big
and Little Cottonwood Canyons with an opportunity for a neighborhood clean-
up, similar to the program granted to Salt Lake City residents.

Implementation: Encourage Salt Lake C-ounty to devise a neighborhood clean-
up schedule {or Big and Little Cottonwood Canyon residents by June 1, 2000.

Explanation: Residents of Salt Lake Cif are provided an opportunity each
spring to dispose of yard debris, old fumiture, wood scraps, etc. Complaints
surrounding the dumpsters in Big Cottonwood Canyon indicate that large
pieces of fumiture or appliances are left along-side the dumpsters. A specified
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opportunity for residents to place these fires of items outside their houses may
alleviate some of the demand being placed on the dumpsters.

Reconmendation: Determine the feasibfity of instituting a "Trash Free

Watershed" program for canyon users (not canyon residents).

Implementation: Conduct a pilot study in one area of the watershed by April 1,

20[L,

Explanation: Several years ago, the Maryland State Park system began
designating many of its state parks "trash free." This was an effort to decrease
maintenance costs and encourage more responsible behaviors from park
visitors. The program uses minimal signage to notify the visitors that the area is
"trash fue,' and that what ever trash is brought into the area must be taken out
to be disposed of. Trash receptacles were no longer provided. As expected" this
program took a little time to become effective, but is widely used throughout the
state park system in Maryland, This program may help the problem of over-
flowing trash receptacles and the amount of trash that is intended for the trash
can but falls on the ground. This program may also help reduce costs associated

with trash removal and clean-up. People may also associate this program with
the need to saJeguard our watershed. It is recommended that the pilot program
take place in a relatively small area that receives a moderate amount of
visitation. City Creek or Millcreek Canyon would be good locations to test this

Pro8lam.

K.WATERQUALITY

L Water quality monitoring,

Recommendation: Continue to use coliforzr as the prime water quality
indicator. Develop a new, comprehensive water quality monitoring program
utilizing state-of-the' art technology to identify additional watershed indicators.
Utilize biological water quality monitoring in addition to chemical monitoring.
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Implementation: Develop a new, comprehensive water quality monitoring
program by January 1, 2000.

Explanation: Salt Lake City will continue to use coliform as the most reliable
indicator of water quality in the watershed. In the meantime, money will be
budgeted for a comprehensive watershed/water quality research project to
study the canyons in order to attain more detailed watershed/water quality
data. Other goals of this program will be to identify a more comprehensive
indicator or watershed health and sources of water quality degradation,

Biological water quality monitoring consists of counting and identi{ying benthic
macro-invertebrates to determine water quality. This method may augment
chemical tests as well as provide additional infonnation regarding the health of
the aquatic systems.

organizations such as save our streams, a branch of the Izaac walton Leagrro
are committed to biological water quality monitoring on a seasonal basis.
Biologicar water quality monitoring is a relatively simple process which can be
incorporated into school science dasses or scouting groups. Any additional
watershed information that may be generated on a regular basis will increase
our understanding of the watershed. These programs may be conducted by
volunteers and represent a valuable service to the water users in the Salt Lake
Valley.

2. Water quality in the watershed.

Recommendation: Continue cooperative efforts between Salt Lake City, SaIt
Lake CountSr, Forest Service, Salt Lake County Sheriff and Salt lake City-County
Board of Health to maintain excellent water quality and continue to strive for
superior water quality.

Implementation: Ongoing.

Explanation: The existing cooperative agreements between Salt Lake City, Salt
Lake County, Forest Seryice ard Salt Lake City{ounty Board of Health have
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enabled approximately 400,000 people in the Salt Lake Valley to enjoy excellent
water quality. The plan recommends that these agencies continue to work under
their respective agreements to manage the watershed for optimal water quality.

Salt Lake County has jurisdiction over zoning and building codes in the
watershed, A MOU between the Forest Service and Salt Lake City was adopted
in 1981, stating watershed management responsibilities for each agency. Salt
Lake City has assisted the Salt Lake County Sheriff in funding officers for
reguLations enforcement. The Salt Lake City4ounty Board of Health has played
an important role in water quality monitoring and enforcing water quality
violations.

Recommendation: The City shall undertake additional scientific studies and
data collection programs to monitor and document wat€r quality condifions and
the health of the watershed. The additional studies shall be used to track water
quality tuends, to confirm best management practices and to establish further
refinemmts to the Watershed Management Plan.

Implementation: Ongoing.

Explanation: Watershed research that does not adversely affect the watershed or
water quality will be encouraged and welcomed by the major jurisdictional
agencies in the watershed. Scientific research conceming the watershed may
provide Salt Lake City and other agencies with additional information regarding
how the watershed functions and how to identify or avoid adverse changes in
the watershed. Salt Lake City would be the coordinating agency regarding
watershed research proposals, Universities and colleges would be welcomed to
conduct research if the research will notjeopardize the health of the watershed
in any way.

Recommendation: Eliminate the use of snowrnaking additives if they are found
to adversely impact the watershed and water quality.

Implementation: Recommend manufacturer-funded research on limited sites in
the canyons. The independent study scope must be agreed to by Saft Lake City.

D^^a A7
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The study should be commmced d urng the Lg9 / 2000 ski season and run for a
maximum of tfuee consecutive years unless contra_indicated during any period
of that time. If the study can not be initiated during the 1999112000 seasorg no
use of snow making additives will be allowed for that season. The manufacturer
of the snow making additive, shall indemnify and hold salt Lake City hannress
from and against any and all tudgements, claims, expenses, causes of action,
damages and liabilities (including attomeys, fees) arising out of the study.

Explanation: snowmaking additives are used by the ski indushy to improve the
effectiveness of the snowmaking process. The additives contain enzymes that
provide a higher quality of artificially made snow. The impact of the additives
on the watershed is rinknown. sfudies should continue to be conducted, 1or a
maximum of three years unless contra-indicated during that time, at lirrited
local ski resorts to determine if there are any adverse impacts to the watershed
or water quality. If the studies show that the additives contribute negative
effects on the watershed, then they may be prohibited from use at the four ski
resorts in the plan area.

3. Zoning regulations.

Recomnendation: Continue to support the current Salt Lake County Sensitive
Land Ordinances,

Implementafion: Ongoing.

Explanation: salt Lake county adopted a revised edition of the sensitive Lands
Protection Regulations for the Wasatch Canyons in January, 199g. Two notable
changes were rrade to the ordinance that involves watershed concerns. First, the
stream set-back for new buildings was extended from 50 to 100 feet This new
regulation will strengtherr current watershed protection measures already in
place. The second significant change was regarding the development site. A new
standard was developed called "limits of disturbance,,, which specifies an area
in which construction and development activit;r must be contained. This new
standard will decrease the amount of lands that are disturbed through incidental
construction practices. These new regulations assist in preventing fufure water
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quality impacts. As new development issues are raised, it is important for Salt

Lake City and Salt Lalre County to work together to continually monitor the
effectiveness of the Sensitive Lands Protection Ordinance. If amendments to the
regulations need to be made, Salt Lake City supports changes that will prevent
additional water quality impacts.

4. WateFhed protection/enforcemenl.

Recommendation: Continue to support Salt Lake County Sheriff's enforcement
of watershed regulations.

Implementation: Ongoing.

Explanation: The Salt Lake County Sheriff patrols several of the canyons in the
watershed. They are responsibtre for law enforcement and watershed regulations
enforcement.

Reconrmendation: Provide Sheriffs Deputies with adequate watershed
education materials to educate users about the watershed.

Implementation: Salt l,ake City will provide the Sheriffs Deputies with
watershed education materials by June 1, 2000.

Explanation: Sheriffs Deputies issue hundreds of wamings and citations each

year conceming watershed violations. If Sheriffs Deputies are equipped with
education materials, they may assist in the overall watershed education efforts
as well as prevent future watershed violations. The Watershed Fact Bool
mentioned in the Watershed Education section of the recorrmendations, may be
handed out to users by Sheriffs Deputies with each user contact. It is important
for the Sheriffs Deputies to distribute educational materials due to the agency's
regularity of encounters with the public.

Recommendation: Assess the specific causes of riparian zone degradation in Big
Cottonwood and Litttre Cottonwood Canyons, then develop cooperative
solutions to better manage the activities that contribute to those impacts.
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Implementation: Study the impacts to the riparian zones in Big and Little
Cottonwood Canyons ftom hikin& biking camping , fuhing and other
recreafional activities. Work with the appropriate management agencies to
reduce these impacts by addressing the uses in the order of their significance.

Explanation: Big and Little Cottonwood Creeks riparian zones are heavily used.
Better managing the activities within ttrese corridors will lead to improved water
quality.

Recommendafion: The laws goveming watershed protection will be updated.

Implementation: Coordinate with the Salt Lake County Sheriff to review the
current watershed regulations to make suggestions regarding which regulations
will be updated" by June 1, 2000.

Recommendation: Inform the judiciaries about the importance of upholding stiff
penalties for watershed violations.

Implementation: Distribute facfual information by January 1, 2001 to all
judiciaries who preside over watershed violation cases.

L. FIRE MANAGEMENT PLAN

Recommendation: Salt Lake City will work with its partners in watershed
management to develop a comprehensive wildfue managerrent plan.

Implementation: Developing wildfire management plan by January | 2001.

Explanation: Salt Lake City and other affected agencies need to develop a
comprehensive wildfire management plan to address fufure wildfires in the
watershed. The present total attack and suppression policy on wildland fues
must be re-addressed due to recent advances in forest ecology research and the
high fuel loadings within the watershed. New strategies, including prescribed
bums or allowing certain fues to bum will be explored.
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Salt Lake City Department of Public Utilities, USDA Forest Servica Salt Lake
City Fire Departnent, Salt Lake County Fire Department, the State Division of
Forestry, Fire and State Lands, and others must be included in developing a

comprehensive wildfire management plan.

The wildfire management plan will include all canyons within the watershed
plan area and a1l foothill areas between City Creek Canyon and Little
Cottonwood Canyon.

CANYON BY CANYON RECOMMENDATIONS

A. CITYCREEKCANYON

1. City Creek Master Plan.

O Recommendation: Review the need to update the City Creek Master P1an.

Implementation: Review the need to update the City Creek Master Plan by
September 1, 1999.

Explanafion: The City Creek Master Plan was adopted by Salt Lake City in 1986.

The plan addresses land use and circulation issues in the City Creek Canyon
area,

The plan is 13 years old and an update may be necessary. Most of the
recommendations from the 1986 plan have been implemented. Changes have

occurted since 1186 in areas such as visitor use, visitor activities, increased

residential development surrounding the canyon, a need for new facilities, etc.

The changes that have occurred in and around City Creek Canyon since 1986 are

reason to begin the process of updating the City Creek Canyon Master Plan.
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2. Funding of City Creek Canyon.

o Recommendation: Exprore artemative funding mechanisms such as a fee-booth,
yearly pass, increased picnic fees, private foundatiorl etc.

rmplementation: Explore funding options and make a decision on the options
by Jantaty l,2001..

Explanation: There is a lack of adequate funding to properly maintain and
upgrade the facilities in City Creek Canyon. Many of the toilet facilities are over
50 years old. These old deteriorating toilets are not attractive which leads to
visitors relieving themselves outside of the toilets. A new funding stream will
enable Salt Lake City to implement the necessary facilitSr improverrrents while
increasing maintenance of existing facilities.

The fee-booth system in Milrcreek canyon has produced many benefits for
water quality, facility improvements, and visitor infomration, This system or a
modified version serves as a model for developing an additional funding source
for City Creek Canyon.

' I'hrough developing a private foundatiorl Salt Lake Cig *y apply for
competitive grants to use for facility improvements. The foundation may also
serve as a catalyst for generating funds through different types of fund raisers

3. Construction of an amphitheater.

Recommendation: Identify an appropriate site and construct an amphitheater in
City Creek Canyon to provide an effective setting for teaching watershed
education.

Implementation: Begin identilying potential sites by June 1, 2000. Begin
construction by June 1, 2002.

Explanation: City Creek Canyon is an excellent location for SaIt Lake City to
construct an amphitheater for watershed and other environmental education
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programs. The topography of the lower canyon is suitable for an amphitheater.

City Creek Canyon is located in close proximity to several public schools. The

amphitheater will also play a rnajor role in the overall watershed education

program that this plan recommends.

4. Altemate bike and car days.

Recommendation: Maintain the current policy.

Implementation: Ongoing.

Explanation: The current policy of altemating bikes and cars on the road in City
Creek Canyon is serving users well. The road is not wide enough to safely allow
bikes and cars to access the road at the same time. Salt Lake City feels this

system will remain in place until future issues require the City to re'address the

policy.

B. RED BUTTE CANYON

1. Canyon Management,

Recommendation: Continue to support the Forest Servicds management of Red

Butte Canyon as a Research Nafural Area.

Inplementation: Ongoing.

Explanation: Red Butte Canyon is managed by the Forest Service as a Researdt

Natural Area. Access is limited to veterans from the Veterans Administration
Hospital, and nature-based researdr. Through limitations on human access, the

canyon has become plentiful with wildlife providing a near-pristine example of
a Wasatch Watershed. This management designation allows for Red Butte

Canyon to be used as a biological control area for the rest of the Wasatch

Canyons.
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2. lncrease in dogs and trespasser.

Recommendation: Encourage the Forest Service and Salt Lake County to
increase the number of law enforcement patrols in the area and ticket
individuals who trespass in Red Butte Canyon. Encourage the Forest Service to
post signage on the ddge lines along established trails to educate the public
about Red Butte Canyon. Encourage fhe Forest Service to explore a parh:rership
with the University of Utah Police Departnnent to assist in patrolling Red Butte
Canyon.

Implementation: Make a forrnal recommendation to the Forest Service to
implement these recommendations by June ! 2000.

Explanafion: There has been a noticeable increase in the number of trespassers
in Red Butte Canyon over the past few years. The increase primarily involves
mountain bikets and people walking their dogs. As a result of this
increased/illegal usage, the canyon is beginning to show more signs of impact.
In order to retain the qualities and attributes of Red Butte Canyon as a Research
Natural Area, greater enforcement of the bouldaries is necessary.

B. EMIGRATION CANYON

1. Relatively Poor Water Quality.
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Recommendationl Educate residents regarding wabrshed regulations,

Implementation: The residents of Emigration Canyon must receive the
Watershed Fact book by ober 1,2000.

ExpLna66rr' Emigration Canyon Creek has the lowest water quality of all the
creeks in the plan area. Emigration Canyon also contains many houses sifuated
along the banks of the creek. Many of these houses are more than 20 years old.
These houses use septic tank systens which may contribute negatively to water
quality. The residents of Emigration Canyon will be encouraged through the
Watershed Fact book and other educational materials to minimize their impacts
on the riparian zone and to trlr and keep their pets out of t*re water. Salt Lake



t
I
t
I
I
t
I

Satt Lake City Watershed Management Plan '99

City wants to inform the public that all water tlroughout the watershed is
valuable.

Salt Lake City will continue to protect the upper portion of Emigration Canyon
for the option of future water use.

2. Access to Red Bufte Canyon.

Reconmendation: Encourage the Forest Service and Salt Lake County to
increase the anount of law enforcement patrols in the area and ticket
individuals who trespass in Red Butte Canyon. Encourage the Forest Service to
post signage on the ridge lines along established trails to educate the public as to
why they are not allowed to enter the canyon,

Implementation: Make a fonrral recommendation to the Forest Service by June
7,20np,.

Explanation: Red Butte Canyon is managed as a Research Natural Area by the
Forest Service. Access into the canyon is highly restricted. Uses are limited to
nature sfudy, research and fishing is allowed by veterans from the Veteran's
Administration Hospital. Traffic in the canyon is limited to that necessary for the
maintenance and operation of research and monitodng activities. Permission for
access into the canyon must be gained through the Salt Lake Ranger District of
the Forest Service.

D. PARLEYS CANYON

1. Management of Liftle Dell Reservoir.

Recommendation: Continue to implement the recreafion plan for Little Dell
Reservoir.

Implementation: Ongoing.
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Explanation: The recreation componerrt of the Little Dell Reservoir proiect was
authorized in 1995. Three options were proposed, each with different facilities
and recreation management guidelines. The option that was chosen includes 130
parking spaces, 19,400 feet of hails, 56 picnic sites, 2 boat launches, and 6
chemical toilets. construction commenced in Mav of 1998 and is expected to be
completed during the summer of 1998.

2. Management of Mountain Dell Golf Course.

Recommendation: Continue to monitor the application of fettilizers and
pesticides.

Implementation: Ongoing.

Explanation: Little Dell Golf Course is less than a mile from Mountain Dell
Reservoir in an uphill direction. The creek that originates in L,ambs Canyon runs
through the golf course. Runoff from the golf course drains into this creek which
then enters into Mountain DelI Reservoir. Golf courses normally require
intensive use of pesticides and fertilizers to maintain optimal furf conditions.
The fertilizers and pesticides nomrally run-off the turf with rainfall or even
irrigation. ln this case, Mountain Dell Reservoir receives the pesticide and
fertilizer runoff.

It is irnperative that salt Lake city continues to monitor the amount of fertilizers
and pesticides applied to the Mountain Dell GolJ Course. These levels must not
exceed standards set for drinking water.

3. City picnic facilities in Affleck park.

Recommendation: Improve facilities for public use.

Implementation: Make necessary facility improvements by June 1, 20CD.
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Explanation: A.ffleck Park which is located north of Little Dell Reservoir was in
disrqrair for several years following the fire in the late 1980's. The park contains
several beautiful picnic sites along the creek.

The plan recommends that several old picnic tables be replaced and several of
the picnic sites be closed due to their close proximity to the stream. One picnic
site in Area 2 is sifuated on a wetland and will be moved.

4. Fishing regulations.

o Recommendation: Coordinate efforts with the Utah Division of Wildlife
Resources to ensure regulations are properiy posted in the proclamation and at
fishing locafions where special regulations are in effect.

hnplementation: Begin to work with the Division of Wildlife Resources upon
adoption of this plan.

E. MILLCREEK CANYON

1. Current policy goveming dogs and horses in the canyon.

Recommendation: Support actions taken by the Forest Service to manage

impacts from dogs and horses.

Implementafion: Ongoing.

Explanation: Millcreek Canyon is the only canyon in the plan area that allows
dogs and horses throughout the entire canyon. This has caused problems
because in the past most people did not clean up after their dogs. Impacts wete
being incurred on water quality as well as on the visitor's experience. The Forest
Service is continually monitoring the situation and implementing different
approaches to solve the problem.

I
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F. BIG COTTONWOOD CANYON

1. Dog permit system.

2. Road management.

Recommendation: The ordinance that allows residents of Big Cottonwood
Canyon to have dogs will be modfied to prevent future water quality impacts.

Implementafior The ordinance will be re-addressed by June 1, 2000.

Explanation: The Salt Lake County Sheriffs Deputies who patrol Big
Cottonwood Canyon have estimated that the current dog pennit system is being
abused by over half of the dog pernrit holders. The abuses that are occurring
need to stop to prevent water quatity impacts.

This plan recommends several options to incorporate into the new permit
system- First, the perrrrit colors may be changed from year to year. Also, only
residents with a permit may be allowed to have a dog. Permits will not be
transferable. Certified avalanche dogs may have separate permits. Violations of
the new perrrrit system will be dealt with using the "three strikes', rule. If a dog
permit holder is cited for three violations, their permit will be revoked and their
dog will be prohibited from entering the canyon. Other elements of a new dog
pernrit system will be considered as the ordinance is revised.
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Recommendation: Encourage UDOT to manage the road surface with special
attention paid to water quality.

Implementation: Draft a Memorandum of Understanding between Salt Lake
City and Utah Deparhnent of Transportation by January 1, 2000.
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3. Back country permits.

o Recomrnendation: Study the merits of developing an ovemight, back country
use pennit system for the lake basins.

. Implementation: Implement an overnight, back country use permit system
upon determining the feasibility of the system by Salt Lake City and the Forest
Service.

Explanation: The lake basins are the initial sources of water for Big Cottonwood
Creek. For this reason, we must minimize our impacts in the lake basins.

Orre of the reasons for instituting a group penrrit system is to educate users
regarding "Leave No Trace" hiking and camping guidelines.

This permit would be required for all lake basins in Big Cottonwood Canyon.
The plan recommends that the minimum ctistance from a permitees tent to the
lake shore be 300 feet, Dish washing will also be conducted no less than 300 feet
away from the lake shore.

4, Skiing Interconnect.

tl Recommendation: Monitor proposals to expand ski area Interconnect and
respond to any potential adverse impacts on the watershed.

Implementation: Ongoing.

5. Guardsman Pass.

tl Recommendation: Evaluate carefully any proposal for improvements to the
Guardsman Pass Road to prevent adverse impacts on the watershed.

Implementation: Ongoing.
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Explanation: Guardsman Pass is a partially paved road connecting Big
Cottonwood Canyon to the Park City area. This road is not plowed and
therefore is only open on a seasonal basis.

Traffic and recreational usage have increased steadily over the past several
years. This increase in traffic may be a result of UDOT continually paving the
road closer to the summit

The two large developments that are planned on the Summit County and
wasatch County sides of the mountain may have adverse impacts on the salt
Lake city watershed. These developments may provide an impetus for the road
to be paved to the summit This may lead to a year-round road. year_round

maintenance on this section of road may increase the amount of traffic in Big
Cottonwood Canyon and the number of back country skiers/users in an area
that has not received large amounts of year round use due to the seasonal road
closure.

G. LITTLE COTTONWOOD CANYON

1. Town of Alta's dog permit system.

Recommendation: Continue to support the Town of Alta's dog permit
ordinance.

Implementation: Ongoing.

Explanation: The Town of Alta developed a dog permit ordinance several years
ago which Salt Lake City supports.

2. Dog permit system.

Recommendation: The ordinance that allows residents of Little Cottonwood
Canyon (outside the Town of Alta) to have dogs will be modified to prevent
future water quality impacts.

T
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Implementation: The ordinance will be re-addtessed by June 1, 2000.

Explanation: The number of people abusing the dog permit ordinance in Little
Cottonwood Canyon is not as large of a problem as it is in Big Cottonwood
Canyon. Nevertheless, Salt Lake City wiJl be re-addressing the ordinance for
both canyons. The abuses that arc occurring need to stop to prevent water
quality impacts.

This plan recommends several options to incorporate into the new permit
system. First, the permit colors may be changed .ftom year to year. Also, only
residents with permits may be allowed to have a dog. Permits will not be
transferable. Certified avalanche dogs may have separate pemrits. Violations of
the new permit system will be dealt with using the "three strikes" ru1e. If a dog
penrrit holder is cited for three violations, their permit will be revoked and their
dog will be prohibited from entering the canyon. Other elements of a new dog
pemrit system will be considered as lhe ordinance is revised.

3. Road management.

Recommendation: Encourage UDOT to manage the road surface with special
attention paid to water quality.

Implementation: Draft a Memorandum of Understanding between Salt Lake
City and Utah Departnent of Transportation by January 1, 2000.

4. Back country pennits.

Recommendation Sfudy the merits of developing an ovemight, back country
use permit system for the lake basins.

Implementation: Implement an overnigh! back country use permit systen
upon determining the feasibility of the system by Salt Lake City and the Forest
Service.
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Explanation: The lake basins are the initial sources of water for Lilde
Cottonwood Cteek. For this reason, we must minimize our impacts in the lake
basins.

One of the reasons for instifuting a group permit system is to educate users
regarding "l-eave No Trace" hiking and camping guidelines.

This permit would be required for all lake basins in Little Cottonwood Canyon.
The plan recommends that the minimum distance from a permitees tent to the
lake shore be 300 feet. Dish washing will also be conducted no less than 300 feet
away from the lake shore.

5. Skiing lnterconnect,

Recommendation: Monitor proposals to expand ski area Interconnect and
respond to any potential adverse impacts on the watershed.

Implementation: Orgoing.
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APPENDIX D

SUMMARY OF PUBLIC COMMENTS AND RESPONSES

Issues Raised

1. Watershed Education
2. Dispetsed Recreation
3. LandUse/Commercia/ResidentialDevelopment
4. Land Use/Mining
5. Land Use/Grazing
6. Land Acquisition
7. Parbrerships
8. Canyon Garbage Disposai
9. Water Quatity
10. City Creek Canyon
1L. Red Butte Canyon
72. Errigration Canyon
13. Parleys Canyon
14. Millcreek Canyon
15. Big Cottonwood Canyon
16. Little Cottonwood Canyon
17. Otherlssues/Comnents
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Appendix D Public Comments and Responses

Public Commentors

Lette r/Comment No. Name of Individual or Organization
Commenting

Topics Discussed

01 John Veranth, Holladav 1 ,2,9, 11

02 Wesley Odell, Salt Lake City 1 ,2, 17

03 Onno Wieringa, Alta 2, 16, 17

il Rick Reese, Salt Lake City 2,9

05 Save Our Canyons
Gale Dick, Salt Lake City

o, t,

06 United Park City Mines Company/Edwin Osika,
Park City

15

Snowbird/Jim Baker, Snowbird 1,3, 7, 9. 16. 17

08 Tom Stephens, Salt Lake Citv 2. 3. 6. 15. 16. 17

no Robert Athey, Salt Lake City 2,'.t4,15, 16

10 Jeff streba, salt Lake city 2,3, S, 17

1'l Frank Grover. Salt Lake Citv 2. 9. 15. 16. 17

12 John Moellmer, Salt Lake City 1.2.3.5.7.8.9. 11

13 Siena Club/Ann Wechsler, Salt Lake City 1 , 2, 3,7, 15, 16, ',t7

14 Emigration lmprovement Distrid
Richard Clark, Salt Lake City

12, 17

15 Big Couonwood Canyon Association
David Eckhoff, Salt Lake City

15,'t7

16 Jim & Avis Lioht, Briqhton 1 ,2. 3. 8. 15. 17

tt Steven Alder, Salt Lake City 2, 4,6,7, 13, 17
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Watershed Education
Comments were made supporting the
overall watershed education effort outlined
in the plan. One comment stated that the
education componerrt was the most
important in the document. The emphasis
on the K-12 age group was commended.

It was noted that the Silver Lake Interpretive
Center is an excellent program and has
become a focus for recreational usage in the
Brighton area. It was also mentioned that the
Forest Service booth at Recreational
Equiprnent Inc. could serve as a location to
present watershed education materials.

It was noted that most of the watershed
education recommendations should be fairly
easy to implement, and funding of these
programs should be a priority. A commentor
stated that Salt Lake City should take lead
responsibility with watershed education.
The Sierra Club offered to participate in
workshops and educational programs with
other civic groups to strengthen existing

ProSrams.

Dispersed Recreation

A comment was made regarding the need
for back county toilets and how the
Wildemess Act may allow for such
improvements. Ttre need for more toilets at
trail heads throughout the watershed was
stated.

Thank vou for vour comment.

Thank vou for vour commerrt.

Thank you for vour comment.

Salt Lake City will study and discuss this
option further with the Forest Service. Cost
and maintenance issues must be assessed

before this prograrrr is implemented,
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It was stated that a back country permit
system should not be imposed without hard
scientific data suppoding the action.

A comment stated the group perrlit size
nunber of 4 or more people should be
increased to allow larger groups without a

permit,

"The back country permit system should be
implemented without cost to the users."

It was stated that the back country permit
system should be initiated in the back
country, even though scientific evidence is
lacking. Conmon sense suggests that
unconkolled back country use will degrade
the water supply.

"The requirement of a back country permit
for camping in lake basins is reasonable
providing that a good data base exists for
justifying the number of permits issued and
for the group sizes requiring permits,"

There is a concem over recreation impacts
on water quality even though the data
doesnlt substantiate the impactst
nevertheless., we are going to take prudent
measures while we continue to utilize
innovative sampling/research techniques to
more accurately pinpoint pollution sources.

Upon implementation of a group permit
system, the group permit size will be
consistent with the group size lirrrits
imposed on groups in the three Wildemess
Areas located in the watershed.

The group back country permit system will
be free of charge. In addition to cautiously
monitoring water quality impacts associated

with recreation use, the permit's purposes
are to educate back countqr users and more
accurately count them,

There is a concem over recreation impacts
on water quality even though the data
doesn't substantiate the impacts;
nevertheless, we are going to take prudent
measures while we continue to utilize
innovative sampling/research techniques to
more accurately pinpoint pollution soutces.

Same restronse as above.
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COMMENTS RESPONSES

| "The Forest Sewice should begin to explore

I various options in regulating camping

I around popular lake basins without delay,t'^
I as indicated in the plan."

Dispersed Recreation

A comment suggested that recreationists are

not the only group causing increases in
coliform. Other causes cited for increased
coliform include downhill ski areas, septic
systems/ motorists, cabin owners,
campground guests, picnickers, restaurant
patrons/ and all other non-dispersed users.

There is a need for more back and front
country patrols to increase visitor contact

The need to conect the trail problems being
caused by mountain biking was addressed.
Excessive amounts of erosion on the Great
Westem Trail which are being caused by
mountain biking.

"Mountain biking on trails not suitable for
their use is to be restricted. Forest Service
policies need to be established as a priority
as the impact due to back country bicycles is
likely to further increase."

A comment stated that hikers as well as

bikers are causing trail damage.

A comment was made that the ptan, through
its language, is prejudiced against dispersed
recreationists,

Same response as above.

All uses in the canyons create a cumulative
effect on the watershed.

Salt l,ake City agrees with this comment and
will look at different ways to increase visitor
contacts in the front and back country.

Salt Lake City and the Forest Service will
continue to monitor the effects of Mountain
Biking in the watershed and will devise a

solution to the problern-

Same as above.

Salt Lake City recognizes that all uses in the

canyons create a cumulative effect on the
watershed and these changes will be made
in the final Plan.

Same as above.
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There was an inquiry as to the number of
back cor:ntry users in the watershed each
yefi.

A comment stated that fires should be
prohibited other than in
designated/constructed fire pits,

. Land Uee/Commercial/Reeidential
Development

A comment states that fees and use
restrictions should be imposed on ski area
construction projects, ski area parking lots,
and residential constuctio4 in the interest
of water quality.

"Salt Lake City should adopt a policy that,
subject to its contractual obligations and the
legal rights of properly owners, it will not
support any new development or facility, or
any modifications to an existing
development or facility, in the canyons ."

"lt was stated that the ski resorts have been
evaluating the impacts of ski area

developments for the last 20 years and water
quality has actually improved during that
time period. The statement in the plan
suggests that the ski resorts are doing the
opposit€ and polluting the watershed."

One of the puqroses for instituting a back
country group permit system is to collect
more accurate back country user data.

A message aimed at educating back country
users regarding fires will be incorporated
into the group permit system.

Salt Lake City does not possess the authority
to charge fees for these $,pes of commercial
projects. The Forest Service requires fees

associated with leasing federal land, The ski
resorb are required to pay a percentage of
the Iift ticket price to the Forest Service

which is retumed to the Treasury
Deparb:rmt,

Please refer to the Proactive Watershed
Management Protection section in the

recommendations chapter.

Water quality has improved in Big and Little
Cottonwood Canyons since the sewer lines
have been constructed. Salt Lake City does

not feel this negative view toward the ski
resorts is represented in the Plan.
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"Salt Lake City, UDOT, UTA and all of the
resorts within the watershed meet
continually to discuss problem and probable
solutions to these parking issues. The ski
resorts at the request of Salt Lake County
and Salt Lake City Public Utilities have
paved or are in the process of paving their
parking lots to help insure a constant water
quality standard."

"The water conservation issue to curtail
future irrigation in the watershed is not
clearly defined...; will the other contract
water users in the watershed have the same

restrictions as the resorts?

"Ski resorts help consolidate controlled use

rather than having dispersed uncontrolled
use in the back country."

"... a comrnent states that the wotd "mat''
needs to be deleted from the statement
conceming impacts to water quality.
Commercial development does degrade
water quality through runoff from parking
lots, roads and other surfaces, such as roofs
and driveways."

"The existence of commercial and residential
strucfures increases the number of people in
the canyons, resulting in increased pressure
'on the quality of the watershed."

Salt Lake City acknowledges this effort is
occurring

Salt Lake City will continue to adhere to its
contracfual obligations. We encourage

leaving the waterched in its most natural
form whenever possible. Salt Lake City
strongly supports the Salt Lake County
Sensitive l,ands Ordinance iegatding the use

of na$ve trees and plants. Native trees and
plants do not require additional irrigation.

SaIt Lake City recognizes this response.

Salt Lake City recognizes that all uses in the
canyons create a cumulative effect on the
watershed.

Salt lake City recognizes that all uses in the

canyons create a cumulative effect on the
watershed.
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A comment states the 100' setback for
structures should be extended to 300'.

"Ski resorts have been left out as part of the
group to h+ plan and implerrent
innovative land use strategies."

"Ordinances regulating the use of
herbicides, pesticides, and fertilizers in the
watershed should only be developed after a

well-controlled sfudy is conducted... which
demonstrates the need for such ordinances."

"The new ordinance to preclude residential
development without concuffent connection
to the sewer line seems harsh.,. if the
distance to the nearest sewer hook-up
represents an excessive burden to the land
ownet."

The reason for the variation between
campers' setbacks from water sources and
structural development setbacks is a result
of proper sanitation facilities ( toilets and
sewer hook-up) being required in new
structures. Salt l,ake City will amend its set
back ordinance to be consistent with Salt
Lake County's ordinance requiring a 100'

setback.

Opportunities have been made available to
the resorts in the past and will be made
available in the future.

Adhering to the Salt Lake County Foothills
& Canyons Site Development & Design
Standards, Qrapter 19.73 Landscaping and
Vegetation B, #3, which allows only native
trees and plants for landscaping in the
canyons; hence, the use of herbicides,
pesticides, and fertilizers are not necessary

for maintaining native vegetation, SaIt [,ake

City opposes the use of these chemicals in
the municipal watershed.

State law requires any development within
300 feet of the sewer line to attach to the line.
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COMMENTS RESPONSES

"The proposed redefinition of legitimate
recreation to prohibit long term camping on
private property will require some

thought..., due to potential legal
ramifications."

"Who gave Brighton permission to pave the
entire upper circle and where are the new
wetlands locatedZ

A comrrrent states support for the Sensitive
Lands Protection Regulations, although it
views Salt Lake Count5r's stance on
variances as being too permissive.

"...there has been an over-emphasis on the
effect of cabin owners on water quality. They
have always been an easy target ."

Salt Lake Ci$r recommends the Salt Lake
County zoning ordinance be enforced
regarding this issue. This is a health issue

due to the fact that adequate sanitary
facilities and health regulations must be

satisfied.

In an effort to preserve wetland integrity,
the 1991 Record of Decision for the 1991

Brighton Environmental Impact Statement
stated the approval by the Forest Service,

Salt Lake City4ounty Health, and Salt Lake

City to pave the Brighton parking lot,
construction of catch and de@ntion basins,

enhancement of any affected wetland
function, and maint€nance of catch and
detention basins, rerroval of floatables, and
diffusion rrechanisms. The new wetlands
may be found to the north of the base of the
Great Westem Chairlift.

Salt Lake City will actively participate in the
development review process to monitor
variance applications.

Salt Lake City recognizes that all uses in the
canyons create a cumulative effect on the
watershed.
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"...regarding bed and breakfasts, Salt Lake
County has instituted a permit system for
"short-term" rentals (less than 30 days)
which so far has not been utilized or
enforced to any degree, at least in Big
Cottonwood. The number of new homes and
cabins being constructed is so small that to
limit them further is almost meaningless
compared to the glaring abuses already
taking place."

"Please define what "limited commercial"is.
As I look at the ski resorts, I don't see any
limits on their commercial endeavors."

One comnent states that the ski resorts
impact the watershed greatly.

Land Us{\4ining

A comment states that the words "large-
scale" on page L12 are too vague.

"The Utah Division of Oif Gas, and Mining
does not regulate a variety of mining
activities either because they are too small
(less than 5 acres) or due to the type of
mining (sand and gravel, or building
materials). The City should not rely on the
State or County to plotect the watersheds
from mining but should adopt its own
ordinance with a mandatory mining plan
and bond posted in advance of any
disturbance."

This is a Salt Lake County zoning issue.

Commercial developments located on
federal lands within the watershed operate
under Forest Service and Salt [,ake County
permits.

Salt l,ake City tecogrrizes that all uses in the
canyons create a cumulative effect on the
watershed.

The introductory phrase of this paragraph
will be removed in the final Plan.

Mining activities in the watershed are

prohibited unless County, State, and Federal
reguLations are followed. Salt lake City will
review and perhaps establish an ordinance
addressing all nining activities in the
watershed.
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"The Division of Oil, Gas, and Mining
administers the abandoned mine program
which has funding for reclaiming many
abandoned nine sites. This program should
be coordinated with and referenced in *re
PIan as a source of funding for eliminating
all existing abandoned mine sites."

Land Use/Grazing

"Increasing the enforcemerrt to preverrt
livestock trespass may be difficult if intent to
trespass must be demonstrated in order to
gain a conviction. Recentlp U.S. District
Judge Benson ruled that for a sheep rancher
to be convicted of illegally grazing sheep on
federal land the govemment must prove
that beyond a reasonable doubt he did so

"recklessly, knowingly or purposely." "
"Creating an impoundmmt facility for
Iivestock in Salt Lake Vatley could be very
expensive."

Land Acquisition

"...the recommendations for this section of
the Plan are true and need to be part of the
final Plan."

Mitigation of safety hazards is funded
through a tax on current coal production. A
clause in the law allows for physical hazard
mitigation to occur in hard rock mines.

There is a fund in ihe clean water act

dedicated to providing financial assistance

mining clean-ups in watershed areas. These

funds may be accessed in the future to assist

in the clean-up of problem sites.

Thank vou for vour comrnent.

Arrangemerrts will be made to hold
trespassing livestock if necessary.

The city will pursue an aggressive land
acquisition program, Current land
acquisition ftrnds need to be increased and
other options such as establishing a non-
profit organization/land kust will be

explored.
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"Someone should get a handle on park and
ride lots while there is still undeveloped
land available."

A comnentor noted the "City has the power
of eminent domain, and should exercise its
power to acquire lands for a public pu4rose
rather than pay more than fair market value
for any private lands. Acquisition of school
trust lands are an exception."

Partnerships

"Snowbird is interested in parhrershipping
with the Salt Lake City Deparhnent of Public
Utilities to help maintain the high water
quality standards that are present in the
canyons today."

"Partnerships that foster effective Iront and
back-country contacts are definitely needed.
For example, the Uintah4ache National
Forest and the Utah County Sheriffs office
has established the Timpanogos Emergency
Response Tea:rr which represents both
agency's interests on Mount Timpanogos.
The team consists of trained qualified
volunteers who spend weekends at the trail
heads and in the back<ountry to provide
medical and educational services to visitors.
They also alert law enforcement about
wildlifg civif watershed, or wildemess
violations. There is no signficant cost to

The city will pursue and aggressive land
acquisition program, Current land
acquisition funds need to be increased and
other options such as establishing a non-
profit organization/land trust will be

explored.

Salt Lake City wishes to employ other land
acquisition strategies.

Salt Lake City is willing to explore all
productive partrership opportunities.

Salt l,ake City is open for all productive
parbrership opportunities.
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"The Sierra Club, which conducts a hiking
program throughout the year, would be
most willing to help disserrinate the
materials that are developed, when hiking in
the watershed. We could also participate in
workshops and educational programs with
other civic groups to strengthen existing
programs."

"Partrerships are only helpful if the City
doesn't have to compromise watershed
protection in order to get cooperation. This is
true for County Planning and Zoning for
the Sheriffs Office, and for the Forest
Service. Does the Wasatch Canyons Master
Plan control apptovals or does the Cit/s
Water Plan? There is a lot of "work witlu"
and "encourage," and "monitor," and "work
closely with," language in the
implementation of the plan. If that is all that
can be done, then an effective advocate
needs to be funded with the job being to
forcefully advocate for the protection of the
watershed with these entities. This position
is more important than a ranger at Silver
Lake."

Canyon Garbage Disposal

A comment states that the idea to provide
Big and Little Cottonwood Canyon residents
with a neighborhood clean-up opportunity is
excellent.

Salt Lake City is open for all productive
parbrership opporhlrities.

Salt Lake City is open for all productive
parbrership opportunities.

Salt Lake City agrees and will encourage this
progranr be implemented by Salt Lake

County.
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"Another excellent idea is the concept of a
"trash-free watershed." Critical to the
success of such a program will be the
establishment of an education program." "I
would recommend Millcreek Canyon as a
good test location, since the fee program is
already in place and a "mind-se/' already
exists with regard to canyon usage."

"Collection of resident and day-user garbage
is vastly improved over what is was a few
years agq but rather than dictate to private
property owners and Salt Lake County that
is should be better, the SLCDPU could and
should participate in improving the system.
There is need for a piece of land to place the
facility - couldn't you help?

Water Quality

Comments were made suggesting the need
for more correlational water quhlity data
regarding canyon uses.

A com:nent suggests the need to see

coliform data if in fact increased coliform
levels are continuing in the canyons.

"I strongly favor maintaining water quality
in the tri-canyon area and understand that
fees and restrictions may have to be
implemented in order to protect water
quality."

This concept will be instituted in the back
country through the group back country
permit system.

Salt Lake County will remain in control of
the garbage removal in Mllcreek Canyorq
Big Cottonwood Canyorg and Little
Cottonwood Canyon. There is on-going
work regarding this issue and SaIt Lake City
supports the outcome of the program.

Money will be budgeted for a
comprehensive watershed/water quality
research project to study the canyons in
order to attain more detaded

watershed/water quality data.

The increased levels of total coliform were
found in 1995, but have decreased since that
was collected.

Thank vou for vour comment.
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A commentor does not understand the
concems over snowmaking additives.

"...the use of additives for snowmaking
should be disallowed until the results from a

test area are well understood."

Another com:nentor states that if additives
are found to harm the watershed, their use
should be discontinued immediately.

A comment states that there is too much of a
discrepancy between the distance campers
are allowed to be to the water and the
distance buildings are permitted to be to the
water.

A commentor does not support the
elimination of fish stocking in Big and Little
Cottonwood Canyons because it would
essentially elininate fishing in the canyons.

City Creek Canyon

"I think the interpretive rangers are not a
bad idea and perhaps could be used to ticket
snowmobilers who are regularly gefting into
upper City Creek (pristine area with little
hurnan impacts) and upper Cardiff Fork."

Salt Lake City will support an independent
sfudy to determine the long term effects of
snowmaking additives. In the meantime, it
will allow usage of the additives on a highly
controlled basis. Future proposals
conceming watershed additives will be

addressed on a case by case basis.

Same as above.

The reason for the variation between
campers' setbacks from water sources and
structural development setbacks is a result
of proper sanitation facilities ( toilets and
sewer hook-up) being required in new
structures. Salt Lake City will amend its set

back ordinance to be consistent with Salt
Lake County's ordinance requiring a 100'

setback.

Thank you for your comment.

Thank you for your commef,rt
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"I would suggest that you refrain from
building an amphitheater in City Creek
Canyon and use that money to fonn a
parhrership program with a local universitjr
and pursue greater understanding of our
watersheds."

Red Butte Canyon

A comrnent states that allowing hunters in
Red Butte Canyon is incongruent with other
uses in tle canyon.

Emigration Canyon

"For Emigration Canyon Water users who
are entirely dependent on underground
canyon waters, PL101-534 is good news also,
because it would effectively set aside the
Iands for use for Emigration residents."

"One further step that is necessary for
Emigration water users is to ask Congress to
remove Emigration from Salt Lake City
Watershed designation under PL #199 in
1914. The City owns its own streaoflow
rights at the bottom of the canyon which are
their historic rights of use which would be
unaffected by Enigrationls removal from the
rolls of Salt Lake City Watershed."

Thank vou for vour comrnent.

Thank you for your comment. The Forest
Service stopped issuing permits for hunting
in Red Butte Research Natural Arca in 1996.

Any hunters in Red Buthe are hunting
illegally.

The land exchange between Salt Lake City
and the Forest Service was terminated in
7986.

Thank you for your comment. This is not a
legally feasible option for Salt Lake City.
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Patleys Canyon

"The water quality in the lower segment of
Parleys Canyon has suffered severe adverse
impacts recently without any apparent
regulatory review or control. What will the
imjract of these adverse changes by on
future water needs, or in existing wildlife
and recreation useZ

"What type of oversight does the City have
over the Management of Mountain Dell golf
course? What is their use of pesticides,
herbicides, ek."

"There need to be mote intensive planning
and supervision of the activities in the lower
areas of Parleys Canyon and the otlrcr minor
c.myons and watersheds. The entire front is
of course interconnected and the fufure

. needs for recreation and water by man and
wildlife will also depend on what happens
in these canyons."

Millcreek Canyon

"Combining this with the massive
construction program undertaken with
money from fees in Mllcreek would lead
people to believe all canyons should be
paved over with asphalt including concrete
and steel fue places and 95Q000 outhouses. I
believe the blank check given to whoever is
managing Millcreek should be tom up, the
fee booth taken out and no fees until the
current development is examined and

Tuming Millcreek canvon into

Salt l,ake City has an interest in the water
quality of the lower section of Parley's Creek
in so much as to satisfy their exchange
agreements.

Satt Lake City has total oversight over the
management of Mountain Dell Golf Course.
Salt lake City Department of Public Utilities
monitors and approves furf management
plans.

Salt Lake City has an interest in the water
quality of the lower section of Parley's Creek
in so much as to satisfy their exchange
agreements.

Thank you for vour comment.

Page 129



Appendix D Public Comments and Responses

Liberty Park was not the pu4>ose of
instituting fees and by no means justifies
more fee areas."

"With all the money collected in Millcreek, I
know of only two sections of trail where
work has been done and both these wete re-
routing ftuilding new trails) the Birch
Hollow section of Pipeline trail and the
Lambs Canyon trail. Both sections are
definite improvements but pale in
comparison to money spent on asphalt "
".,.the wonderful solution to dogs in the
winter has not solved the problem at all but
only shifted use. Take a walk up Neffs or
rattlesnake gulch or Porter Fork road
sometime in winter during high pressure.
You will smell and see what I mean."

"...Mllcreek Canyon's fee system though
having proven to be a very successful
parbrership with the county, has logistical
problems which would be compounded for
the Cottonwood Canyons. For example,
significant delays have occured in leaving
Millcreek Canyon during unerpected
evening storms."

Thank vou for vour comment.

Thank vou for vour comment.

Thank you for your commmt.
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Big Cottonwood Canyon

"We believe that much of the destructive
behavior that takes place in Big Cottonwood
Canyon is a result of limitations of
surveillance resources. Having to stop at a
fee booth would at least let vehicle
occupants be observed and would a-Iso

communicate a message that they have been
observed. Having license plat numbers on
record would also be a deterent to illegal
acts.

"A fee station at the mouths of Big and Little
Cottonwood Canyons could be instrumental
in providing revenue for the support of
adequate facilities. An exemption program
would have to be worked out for residents,
employees, and personnel on official
business."

"First, no development associated with these
two developments will occur in Salt Lake
County. All development will occur in
Summit and Wasatch Counties, and only
those counties will be impacted by this
development Second, Park City, Summit
County and Wasatch County have all placed
restrictions upon developments which will
prevent the improvement, up-grade or
paving of the Guardsman's Pass road to Big
Cottonwood Canyon, The Company has no
intention to, nor will it, improve, up-grade
or pave the Guardsman's Pass road to Big
Cottonwood Canyon in conjunction with the

Thank you for your comment.

This progtam will require more exploration
with other entities.

Thank you for your comment
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Company also has no intention of
increasing the number of back country
skiers/users in the area because this use is
not consistent with the Company's plans for
development of these properties."

"In the '50rs, only a handful of rescue dogs
were allowed - now over 300 are permitted
in Big Cottonwood Canyory ostensibly to
residents."

A comment states that the fee station
proposal for Big and Little Cottonwood
Canyons is not appealing due to afford
ability issues and the issue of agencies being
responsible for *reir obligations in the
canyons through their budgetary
obligations.

"At our June 8th meeting your consultant,
Ralph Becker, suggested that a more
restrictive dog potcy might be included in
the plan, specifically that a proposal to
restrict dogs to only full-time residents was
being considered. We are definitely opposed
to such a policy. First of a[ nvmy canyon
cabin owners have purchased the special
licenses {or their pets, and they by-and-large
control their animals. According to Sgt.
David Nelson of the Salt Lake County
Sheriffs Office,95% or more of the dog
problems they deal with are not associated
with canyon residents or cabin owners.
Rather the vast majority of the problems
come from visitors bringing their unlicenced

There are not 300 rescue dogs in the
watershed. This management plan will
provide for a review of the dog ordinance.

This program will require more exploration
with other entities.

This management plan will provide for a
review of the dog ordinance.
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Salt Lake City Watershed Management Plan

"Degradation of the watershed lands could
be addressed with better off-road

. enforcement - even though we have many
Sheriffs Deputies pahollin& they are of
necessity mainly working near the highway
corridor. The need is for
hiking/biking/skiing off-road patrollers to
visit the vast areas inaccessible by
conventional vehides."

LiJtle Cottonwood Canyon

A comment stated the fee station language is
too vague. Alta has instifuted an
information booth that has incteased visitor
contact and provided information without
charging the visitors.

"The concems about the fee station at the
mouth of Little Cottonwood Canyon are

evidmt. The intersection of S.R. 210 and S.R
209 has historically created its own tra{fic
congestion problems. If a fee booth were to
be added this would only compound that
problern. It appears to me that the fee booth
is a land use issue and not a watershed
issue. .., There is no question that more
money should be appropriated for
improvements within the Salt Lake Ranger
District, but is a fee booth restricting use for
comnercial operafions within Big and Little
C-ottonwood Canyons the answer?"

Thank vou for vour comment

Thank you for your comment.

Thank vou for vour cornment

Page 133



Appendix D Public Comments and Responses

"Fee stations will serve not only as a funding
mechanism, but will also serve as a means to
educate lhe public on good watershed
practices. I support the concept of fee

stations."

Other Iesuey'Comments

"The explanation conceming irrigation on
Pg. 118 needs clarification."

"It is recommended that there be a definition
section to make clear the intent of the
drafters on certain terminology and
wording.

On page 128, the recommendation "3.
Access to Red Butte Canyon" should be on
page 127 proceeding "B. EMIGRATION
CANYON" and following "2. lncrease in
dogs and trespassers."

"On page I7l, under the second bullet item
that talks of Bed and Breakfasts there is no
explanation for picking out B&B's."

"On page I72, in the first sentence of the
explanation in the fust bullet item the word
"who" should be removed."

This program will require more exploration
with other entities.

Salt Lake City will continue to adhere to its
contracfual obligations. We encourage
leaving the watershed in its most natural
form whenever possible. Salt Lake City
strongly supports the Salt Lake County
Sensitive Lands Ordinance regarding the use
of native trees and plants. Native trees and
plants do not require additional irrigation.

Thank you for your comnrent A glossary of
watershed terms will be added to the final
plan.

The placemmt of this section is correct Salt
I^ake City and the Forest Service are

concemed about illegal access into Red Butte
Canyon from the Emigration Canyon side.

Bed and breakfasts rnay not have the
appropriate sanitary holding tanks
necessary to adequately hold sewage.

Thank vou for vour comment
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"On page 124, the fust bullet item states that
the sheriffs deparhnent will receive
educational materials by June l, 7999. This
date is 3 months earlier than the education
materials are supposed to be completed. On
page 99, fust bullet item states, "This
watershed fact book should be developed by
September t,199."

"The Summary and Conclusions on page 44
are not preserrted in a manner which
logically supports more regulation of
watershed usage. The first three conclusions
seem to mitigate the need for additional
regulation by stating that (a) the water
quality G excellen! (b) the coliform counts
which are present are not of fecal origin, and
(c) even the spike of 1995 doesft diminish
the excellent quality of the water. I
recommend that the section be rewritten to
emphasize the necessit5r of preserving such
high quality water in light of anticipated
high irnpact usage."

"We would like to hear more about the
pot€ntial for a Technical Advisory
Comrrdttee. I have experience with the
Wasatch Canyons Coordinating Comrnittee,
which was indeed disbanded but for a

period of time it brought development issues
to the attention of interested persons. How
did this prove "ineffective?"

Thank vou for vour comment.

The objective of the 1998 Watershed
Management Plan is to develop an overall
rranagement direction to maintain high
water quality.

The Wasatch Canyons Coordinating
Committee was disbanded due to poor
meeting management and facilitation-
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"The best form of ownership and
managemerrt was already devised under
Public Law #101-634, the Salt Lake City
Watershed Management Act of 190. This
City and the Forest Service would be well-
advisbd to proceed immediately to resolve
remaining differences so that the act may
come to fruition."

"Under current law only public mtities can

.acquir€ a water right to protect instream
flows. Does the City intend to acquire rights
and protect any minimum level of instream
flows? At what levels?"

"The State Division of Forestry Fire and
State Lands has been trying to get the
counties to adopt wildland fire protection
requirements into their planning and zoning
ordinances to insure that buildings are not
constructed in watershed areas with
inflarrunable materials, and are properly
protected frorr adjacent brush and
vegetation. The City should support this
effort and require the county's adoption of
such an ordinance."

'nVhat laws goveming watershed need to be
updated? Why would you ask the Salt Lake
County Sheriff to review them? Why not the
City or County Attomeys or a consultant?
Shouldn't this review precede the final
adoption of the planT'

The land exchange between Salt Lake City
and the Forest Service was terminated in
1996.

Salt Lake City has no intention of
establishing instream flows. The State

Deparbnent of Natural Resources requires
and provides for instream flow regulations.

Salt Lake City supports this approach.

SaIt Lake City would like the input and
guidance of the Salt Lake County Sheriff to
assist in reviewing watershed ordinances.
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Salt Lake City Watershed Management Plan '99

Summary of Additional Comments (received after the comment deadline).

"The usefulness of MOUs needs to be improved upon in the future and MOU issues should be
brought to the attention of all possible impacted entities."

"The Salt Lake City/Forest Service Land Exchange needs to be revisited before possible
questionable land deals which could impact negatively on watersheds are transacted."

"Over night camping in the Wasatch watersheds should be elinrinated or require a special
permit."

"A permit fee system if extended to Big Cottonwood and Little Cottonwood Canyons should
also be covered by one yearly fee inclusive with Millcreek Canyon."

"The plans for an amphitheater should include placing its location in the lower canyon so as

not to draw large crowds to the upper, more pristine areas."

"Renewal of canyon dog licenses on a yearly basis is urg'ustified,"

"I support the "three strikes" concept for license provision violators, this will help eliminate the
persistmt scofflaw from having canyon dog licenses."

"Converting Big Cottonwood Creek to a totally wild fishery would have benefits for water
quality but it seems counterproductive to the enjoyment of the canyon by a wide variety of
users."
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APPENDIX E

1991 CANYON SURPLUS WATER SALES ORDINANCE

The following is contained in Section 17.04.020 of the Ordinance:

Preamble-Permit Required for water use - Conditions. preamble.
Beginning in 1888, the city acquired extensive water rights to the Wasatch Canyon
stream flows through exchange agreements with irrigation companies and control over
the cit;/s watershed through state and federal legislation. under state law, the city can
only sell its suq>lus water outside the citS/s limits. The city has determined that except
snowmaking, fue protection and water from possible springs it does not have surplus
water for sale in its watershed canyons. This determination is based upon the following:
canyon watels are extremely valuable to the city because they are the citSls closest high-
quality water supplies; water from canyon streams can be delivered to most city
customers by gravity flow without pumping and water used for snowmaking affords a
degree of storage as it is usually the last to melt Additionally, the city has made major
capital expenditures for facilities to treat water coming from the canyons and they
operate most economically whm they have greater quantities of water to treat. Also,
controlling issuance of new permits for water supply in the watershed area hereunder is
consistent with the cifs 1988 watershed Management Plan for the protection of the
cit;/s watersheds,
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APPENDIX F

SALT LAKE CITY/U.S. FOREST SERVICE
MEMORANDUM OF UNDERSTANDING

This Memorandum of Understanding entered into this 14th day of January,
198! by and between WASATCH-CACHE NATIONAL FOREST, FOREST SERVICE,
UNITED STATES DEPARTMENT OF AGRICULTURE, hereinafber called SERVICE,
and sALT LAKE CITY coRPoRATIoN, a municipal corporation of the state of utah,
hereinafter called CITY, conceming the management of certain lands in the wasatch-
Cache National Forest in SaIt Lake County, Utah, which are also the municipal
watersheds for Salt Lake City, Utah.

WITNESSETH:

WHEREAS, the SERVICE is charged by Presidential proclamation, federal law
and regulation to rnanage the lands known as lhe wasatch-Cache National Fores! and
portions of these lands are included in the watershed drainages known as Little
Cottonwood Canyor; Big Cottonwood Canyon, Mllcreek Canyorg Neffs Canyoq
Parley's Canyory Lambs Canyon, Dell Canyon, Emigration Canyon, and City Creek
Canyon; and

WHEREAS, the Federal Act of September 19, 1914 sets aside lands described in
the Act (principally Big and Little Cottonwood Canyons) as a municipal water supply
reserve for the use and benefit of salt Lake City and directs administration by the
secretary of Agriculture in cooperation with salt Lake city and the state of Utah has
granted extraterritorialjurisdiction to all utah cities to enact ordinances pertaining to
prevention of pollution or contamination of the streams or water courses from which
inhabitants of the cities derive their water supply; and

WHEREAS, the SERVICE and the CITY recognize that in the administration and
planning for all activities and development on National Forest lands within the City
watershed areas that the protection of water quality is a prime consideration; and

Page 141



Appendix F Salt Lake City/U.S_ Forest Service Memorandum of Understandino

WHEREAS, CITY owns certain lands within the boundary of the Wasatch4ache
National Forest in Salt Lake County, Utah.

NOW THEREFORE, in consideration of the premises, the parties aglee as
follows;

A. The SERVICE, through representatives of its Forest Supervisor will:
1. Solicit input ftom CITY in all land use planning done by the SERVICE on

areas within said watersheds.

2. Authorize improvements needed by CITY to protect or develop water on
National Forest lands within the watershed areas. Proposed improvements will be
analyzed for compliance with all provisions of the National Environmental policy Act,
the Multiple-Use Sustained Yield Act and other laws and regulations which apply to
the management of National Forest land.

3. Authorize no water developments within the watershed areas until aftet
consultation with the CITY.

4. Provide for collection of garbage from all developed picnicking and camping
areas on National Forest lands in Big Cottonwood Little Cottonwood and Millcreek
Canyons.

5. Assume primary responsibility for the development and management of
recreation sites on National Forest lands in Big Cottonwood, Little Cottonwood and
Millcreek Canyons.

6, Assume primary responsibility for the development and maintenance of
sanitation facilities to serve recreation users on National Forest lands in Big
cottonwood, Little cottonwood and Millcreek canyons. Authorize the cITy to install
and maintain sanitation facilities on National Forest lands in these canyons to serve
tecteation users when requested by the CITY and when the SERVICE is unable to
provide the necessary facilities. This authorization will comply with requirements of the
Multiple-Use sustainable Yield Act, the National Environmental Policy Act and other
laws and regulations whidr apply to the development of these facilities.

B. The CIfi through representatives of the Public Utilities Director, will:
1. Make available to the SERVICE, water necessary to supply existing developed

rccreation and administrative sites to be paid for at a rate not to exceed established rates
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to other users in the same or similar areas, but pursuant only to a separate written
agreerrent.

2. Assume primary responsibility for the development and managerrent of
recreation and sanitation facilities in City Creek Canyon, Dell Canyon, Parley's Canyorg

and Lambs Canyon.

C. SERVICE and CITY, through their representatives, will jointly:
1. Cooperate in fire prevention and suppression on all City and National Forest

lands within the watershed area. This cooperation will be assured through the existing
Cooperative Agreement The extent of participation by either party will depend on the
availability of funds and/or manpower.

2. Cooperate in the pu:rrping of toilets within developed recreation sites on
National Forest lands within the watershed areas by CITY and SERVICE pumping their
own toilets.

3. Cooperate in law enforcement on all City and National Forest lands within the
watershed area.

4. Work toward the acquisition of private land by CITY and SERVICE and to
make those land exchanges necessary to consolidate blocks of land in one ownership
within the watershed areas to {acilitate and improve overall land management and
administration.

5. Share all available information concerning water quality, water production,
and water use.

6. Prior to any transaction/ each will review with the other, any proposed land
exchanges, donations, or sales which wou-ld convey City or National Forest lands
within watersheds into private ownership.

7. Prqrare a Plan of Operation revised from time to time as SERVICE and CITY
agree spelling out the extent of cooperation to be exercised in the administration of the
following in the watershed areas:

a. Grazing
b, The erection and use of signs

c. Off-road vehicle use

d. Summer and winter dispersed recreation use

e. Big Game harvest and habitat management
f. Watershed restoration
g. Fire prevention and suppression
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Appendix F Salt Lake City/U.S. Forest Service Memorandum of Understanding

h. Special Use permits
I. Land use planning
j. Special projects and new programs
It is not intended that said plan shall be binding on the parties. It shall be only a

working tool subject to change as conditions dictate. Changes in said plans shall be
discussed in advance so that both parties have a clear understanding of any
consequences affecting their respective programs and interests.

THE PARTIES FURTHER AGREE AS FOLLOWS:
a. That nothing in this agreement shall affect the rights of CITY or SERVICE, or

others to use water yielded from the National Forest lands covered by this
memorandurn

b. Nothing in this memorandr.rm shall be construed as obligating SERVICE or
CITY to expend firnds, or as involving the SERVICE or the CITY in any contract or
other obligation for future payment of money, in excess of appropriation authorized by
law.

c. SERVICE will continue to exercise authority in control and management of the
National Forest land covered by ihis memorandum as in the case of other National
Forest land except as specified in this memorandurn.

d. The CITY will continue to exercise authoritjr in control and managerrent of
the Cit5z-owned land covered by this memorandu:rr as in the case of other City-owned
land except as specified in this memor,mdutl

e. This Memorandum of Understanding shall remain in effect until 90 days after
writben notice from either part5r to the other that they no longer wish to be a party to
this document.

f. No mernber of or Delegate to Congress, or Resident Comrnissioner, shall be
admitled to any share or part of this agreement or to any benefit that may arise
therefrom unless effected as part of an agreement controlled hereby with a corporation
for its general benefit.

I
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Salt Lake City Watershed Management Plan '99

I IN WITNESS WHEREOF, the parties hereto have executed this memorandum as

I of the date fust above written.

I
I
I
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MAYOR
AfiEST:

SALT LAKE CITY CORPORATION
R"-...._--

RECORDER

FORESTSERVICE

SUPERVISOR WASATCH-CACHE NATIONAL FOREST

ATTEST:

CITY

U.S. I
By_
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Appendix F Salt Lake City/U.S. Forest Service Memorandum of Understanding
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AVERAGE DAILYTRAFFIC IN THE WATERSHED

Canyon
Traffic

Emigration

Parleys

Millcreek

Big Coltonwood

Year

t9t39

199,{)

T997

!992
7993

t994
1995

t946

1%9

t990
7997

L992

t94}
1994

7995

1996

7996

7997

1988

19u9

r99o
t99L
7992

1993

1994

7995

7996

APPENDIX G

Average Daily

1,735

1,800

2,780
, 7Et\

2,285

2,395

2,54
1980

23,975

4810
27,730

29,570

n,6q)
w02s
36,9t35

37,r25

4,280

J,I /.C

3,9N
4,1@

4320

438s
4t575

4,sffi
4820

85
424

I
I
I
I
I
I
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Appendix G Traffic

Liltle Cottonwood 1?085

15,055

ls,235
15,775

76,W6

14880
16,375

16,5n

sources: Utah Department of rransportation, salt Lake county parks and Recreation

7989

19qJ

1997

1982

7993

1994

1995

1996
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T HoUsING UNITs IN THE PLAN AREA

I
I
I
I
I
I
I
I
I
I
I
I
t
I
I

Canyon Year
Year
Round

Seagonal Total

Emigrafion C-ensus 308 372

1990 0 314

tg1 0 3t7

19E2 9 0 326

rv)3 27 I 3118

7994 27 0 tlJ

1995 28 0 N3

7996 27 0 1(}0

7997 22 0 452

Total M7 5 452

Parleys Census 0 102 t02
1990 0 104

199r 0 0 tu
1992 0 1 105

7993 0 2 747

1994 0 J 110

t94,5 0 2 112

7996 0 2 174
t997 0 1 115

Total 0 115 115

Millcreek Census 0 1t

tg9{ 0 0 74
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Appendix H Housing

Canyon Year
Year
Rornd Seasonal Total

7%1 0 0 74

1992 0 0

1993 0 n 74

1994 0 0

79p5 0 0 74

L9p.6 0 0 74

1997 0 0 74

Total 0 74 74

Big
Cottonwood

Census 100 32L 421

1990 2 8 396

7WL 0 4vL

1992 I 2 UI
7993 9 6 456

7994 2 2 4@

t995 J 2 465

1996 2 477

1947 T2 2 4185

Total 138 g7 485

Little
Coltonwood

Census 88 108 796

1990 I 1 t98

799'1. 18 0 zrd

1942 1 0 217

I
I
I
t
I
I
I
I
I
I
I
I
I
I
T

T
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Canyon Year
Year
Round

Seasonal TotaI

7993 0 0 217

1994 0 7 218

7995 19 1 238

Source: SaIt Lake County Planning
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GLOSSARY

Acre-Foot of Water

Back Country Recreation

DEQ

Dispersed Recreation

Efflumt

EPA

Fecal Coliform

APPENDIX I

The volume of water that will cover
an area of one acre to a depth of one
foot.

Recreation use that requires few, if
any, improvements and usually
occurs in areas greater than 1 mile
from estabtlshed roads

Cubic feet per second

Utah State Department of
Environmental Quality

Recreation not limited to controlled
established recreation areas,

widespread irrpacts

Processed water coming out of a
{acility, finished water

Environmental Protection Ag€ncy.

Group of microscopic organisms
found in the gut of warm blooded
animals



Appendix I Glossary

t
T

I
T

t

Front Country Recreation

Hydrologrc

lnfluent
untreated water

Interconnect

MWD

UDOT

Total Colifotm

Recreation that requires facilities,
resulting in the concentrated use of
an atea, such as campgrouncts.

Referring to the properties,
distribution, and effets of water on
the earth's surface, in the soil and
underlying rocks, and in the
atmosphere.

Source water coming in to a facility,

Road, Iift, tram etc, that would allow
easy access betweerr ski resorts in
neighboring canyons

Memorandum oi Understanding,

Metropolitan Water District of Salt
Lake City.

Research Natural Area.

Utah Department of Transportation,

Group of microscopic organisrrrs
generally found when fecal
contamination from warm blooded
animals is preserrt, indicator
organisms

T

I
I
I
l
I
I
I
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I
I
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t
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Salt Lake City Watersh€d Management Plan '99

I
I
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I
I
I
t
t
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t
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I
I

Watershed

Zoning

The region draining into a river,
river system, or body of water.

The process used to establish or
distinguish an area from other
similar areas for a specific purpose.

I
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I
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Appendix lclossary
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I WATER QUALIry DATA

I
I 

Water quality data follow this page.

APPENDIX J
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CHEMISTRY DATA SUMMARY

CITY CREEK
1997 thru 1,996 Chemistry Data Summary

ANALYTE No. of
Samples

I uo. ot

lr'-l
Assigned
less than

value

Average
with less

than values
Minimum

I. Sus. Solids mg 49 2.58 36 4 5.52 <4 35
LK.N. mel 'ti 0.1I l0 0.1 0.1s <.1 0.46
Ammonia as N, msll 52 0.01 48 0.05 0.06 <.05 0.466
D- Arsenic, ug/l 2l 0.00 2l 5 5.00 <5 0
D-Barium, ug/l l9 30.47 0 30.47 21 89
)-Cadmium, usll 2l 0.00 2l I 1.00 <l 0
D-Calcium, ug4 47 57.t4 0 57.14 30 ll0
D-Chromium, ug/l 2l 0.00 2l 5 5.00 <5 0
D-Copper, ug/l 20 0.00 20 12.00 <12 0
D-Iron, ugl t9 0.00 l9 20 20.00 <20 0
D-Lea4 ug/l 20 0.00 3 3.00 <3 0

qm, mg/l 49 15.93 U 15.93 l0 29
u-Manganese, qgi I zl 1.48 5 o.z+ <5
D-Potassium, mgn 49 0.10 45 I I.01 <l
D-Selenium, ugn 21 0.05 2Q I 1.00 <l
D-Silver, ug/l 21 0.00 2l 2 2.00 4 0
D-Sodium, mg/l 47 o.12 0 6.42 54.1
)-Zinc, UCA 20 0.00 20 30.00 <30 0grcarbonaie, mg/l )J 234.43 0 234.43 118 296
ijarbon dioxid€, mg4 53 5.42 0 5.42 29
larbonate, msn
:i:--;':---"--=- 5l 0.00 0 0.00 U 0
lhloride, qg/l 47 8.55 0 U.JJ 80
Jythoxide, mg/l )J o.2l I 0 0.21 0 10.9
Jullat€. me/l I:_:-j---r 16.221 8 l0 17.92 <10 149.28
r. fhospnorus, mp/l I==::-:=----:-- 47 0.01 20 0.01 0.02 <.01 0.166
l.AKalnlry/Ljacu3, mp/l 49 192.08 U 192.08 243
I. Ilardness/CaCO3, ms/l 48 206.54 0 206.54 i 16 319.8
Iurbidity, NI'IJ )2 1.03 0 1.03 o.032 8.4
sp.uond, umios/cm. 4& 397.00 0 397.00 271 oo)

)180C, msn 48 23t.50 0 231.50 150 460
D-Aluminum ug/L J 0.00 I 3 30 30.00 <30 0
NO2+NO3 dis 49 0.14 0 0.t4 0 0.363
D-Mercury,lg/l 20 0.00 20 0.2 0.2Q <.2 0
lO3 Solids 48 l15.38 0 lr5.38| 58 146
D-T.Phos., mg/l 52 0.12 0.0r 0.13 <.01 5.87
!emp, C 49 8.09 | 0 8.09 o.7 14.9
Ph 47 9,241 0 8.24 9.1

I
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EMTGRATIONCREEK

, 1987 tEu 1996 Clremistry Data Summary

ANALYTE No. of
Samples

Average
No. of

less thans

Assigned
less tlnn

value

I Au".ag"

I with less

Ithaa values
Minimum

I. Sus. Solids ms/l 57 22.88 13 3 23.57 <3 279
LK.N. mg/l 32 0.19 7 0.1 0.22 <.1 0.58tqmmonla as N, mp/l 58 0.01 54 0.05 0.05 <.05 0.07
D- Arse4ic, ug/l 26 0.00 26 0.05 0.05 <.05 <.05
)-Barium, usll 24 76.21 0 to,tl 26 130
!Qa,{mium, ug/l 25 0.00 z) I 1.00 <l <1
D-Calcrum, ug/l 56 88.05 0 88.05 42.8 t40
,-uhromlum, ug/l 25 0.62 22 5 5.02 <5 ).)
D-Copper, ugll ZJ 1.12 24 l2 12.64 <12 28
D-Iron, ug/l 25 30.22 l8 20 44.62 40 490
D-Lea4 ul 25 0.00 25 3.00 <3 <30
)-Magnesium, mg/l f,o 19.55 0 19.55 3.5 36
D-Manganese, ugn 25 12.42 7 5 13.82 <5 5l
D-Potassium, mg/l 56 r.04 l4 I 1.29 <1 2.5
D-Selenium, ugn 25 0.00 25 I r.00 <l <l
u-srtver, ug/l 25 0.00 25 2 2.00 <20 <20
D-Sodium, mg/l 55 45.47 0 45.47 5.6 140
t44lnc, ugtL 25 0.00 25 30 30.00 <30 <30
Brcarbonate, mg/l )x 293.47 0 293.47 196 376
larbon dioxide, mg/l 59 5.20 0 5.20 I 38
Q4rlonatg mgfl 59 4.92 0 4.92 0

de, mg/l )o 0 75.s4 3.8 284.9
Flydroxide, mg/l 58 0.00 0 0.00 0 0
lqlfate, mg/l 57 .33 I 10 )/-fl <10 226.26
I. Phosphorus, mpy'l 58 0.05 I 0.01 0.05 <.01 0.22
IAlkalinity/CaCo3, mg/l )J 238.76 0 238.76 l6l 308
f. HardnesYCaCO3. me/l 56 302.97 0 302.97 164.1 497.4
Iurbidity, NTU 59 6.97 0 6.97 0.1I 65
JD.Cond. umhos/crn. 56 761.02 0 761.02 l4 l5
IDS@!80C, mg/l 56 451.50 0 451,50 190 808
Q-Aluminum ug/L 0.00 30 30.00 <30 <30
$O2+NO3 dis 58 0.t4 t0 0.02 0.14 <.02 0.57
?-Mercury, ug/l 25 0.00 l) o.2 0.20 <.2 <-2
CO3 Solids 59 149.t2 0 149.12 96 418
D-T.Phos., ml )v 0.03 2 0.0r 0.03 <.01 0.097
Iemp, C )J 8.42 0 8.42 0 lo.J
rH 52 8.20 0 8.20 7.6 8.7



PARLEYS CANYON
, 1987 rhp 1996 Che.rnisrry Dara Summary

ANALYTE No. of
Samples

Average
No. of

less thans

Assigned
less than

value

I eroug"
j with less

ithan valuer
Minimum

L Sus. Solids mg/l 48 12.43 t7 3 13.50 <3 122
I.K.N. mg/l 29 0.18 4 0.1 0.19 <.1 0.64
Ammonia as N. ms/l 48 0.00 45 0.05 0.05 0.05 0.067
D- Arsenic, ug/l 21 0.00 2l 5 5.00 <5 <5
D-Bariuln, ug/l 21 85.90 I I 85.95 <l 160
D-Cadmrum, ug/t 20 0.00 20 I 1.00 <l 0
D-Calcium, ugll 48 87.42 0 87.42 22 r21
u-unromlum, ug/l 21 0.00 ?l 5 s.00 <5 <5
D-Copper, ug/l 2l 0.'11 20 t2 12.14 <12 l5
D-Iron, ug/l 2l 10.67 18 20 27 .81 <20
D-Lead, ug/l 2l 0.00 21 3 3.00 <3 <3
D-Magnesium, ml 48 r7.63 0 17.63 4.5 27
,-Manganese, ugl 2l 10.21 8 5 12.11 <5 3l
D-Potassium, mgll 48 0.93 16 I 1.2'7 <1 2.4
D-Selenium, ug/l 21 0.0J z0 I r.00 <1 I
D-Silver, ug/l 21 0.00 .Ll 2 2.00 <2 0
L)-sodlur4, mg/t 48 0 43.26 o 220

2l 0.00 2l 30 30.00 <30 0
Bicarbonate, mg/l 48 264.83 0 264.83 68 364
larbon dioxide, ms/l 

-

48 5.85 0 5.85 2 30
taroonal:e, mg/l 48 0.00 0.00 0 0
Chloride, mgll 48 86.61 0 86.61 5.1 432.4
Flydroxrde, mg/l 48 0.00 0 0.00 0 0
Sutfate, mgn 48 42.83 I 5 42.94 <5 127.35L Phosphorus, mg/ 47 0.08 I 0.01 0.08 <.01 1.305
I.Alkalinity/CaCO3, mgn 48 217.02 0 217 .02 56 298
L Hardness/CaCO3, mg/l 48 290.64 0 290.64 73.4 404.3
rurbidity, }!TU 48 s.79 0 s.79 o.o7 108
Sp.Cond. umhos/cm. 48 749.27 0 749.27 200 1800
tDS@180C. rng/l 48 433.50 0 433.50 118 988
D-Aluminum usl]- 4 35.00 3 30 57 .50 <30 140
NO2+NO3 dis 47 0.18 l7 3 r.27 0 t326
D-Mercqry, ug/t 2l 0.00 t7 3 2..15 0 0
lO3 Solids 48 r30.2s 0 130.25 t79
D-T.P!os., mg/l 47 0.03 2 0.01 0.03 <.01 0.1
Iemp, C 48 8.l8 0 8, 18 o.4 15.2oII I 47 1 Llo I 0 8.10 7.2 86
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MILLCREEK
1987 tbr-x 1996 Chemistry Data Summary

ANALYTE No. of
Samples

Average
No. of

less thans

Assigned
Iess than

value

I a""-g"
I with less

Ithan valuel
Minimum

f. Sus. Solids mg/l 57 17.03 l9 3 18.03 <3 500
t.K.N. mg/l 3l 0.19 7 0.1 0.21 <.1 0.524q,mmonia as N, mqll 6I 0.02 53 0.05 0.06 <.05 0.305)- Arsenic, ug/l 0.00 24 5.00 <5 <5
)-Barium, qg/l 45.78 0 45.78 78
D-Uadnrum, ug/l 0.00 1.00 <l <l
)-Calcium, ug/l )5 78.22 l9 3 79.26 34 95

J-uhromtum, ug/l 24 0.00 24 5 5.00 <5 <5
)-Copper, ug/l 24 0.00 24 t? 12.00 <12 <12
)-hC!, ucll 0.00 20 20.00 40 40
)-Lea4 ug/l 24 0.00 24 3 3.00 <3 <3
)-Magnesiun, mgn )) 24.80 I 0.0s 24.80 <.05 30
D-Manganese, ug/l 0.83 5 s.63 <5 20
t-Potassrum, mg/l 0.12 49 I t.o2 <1 1.8
)-Selenium, ugll .tA

0.26 l8 I l.0t <l
)-Silver, uM 24 0.00 24 2 2.00 40 40
>Sodium, mgl 53 0 v,) J 5 l4)-Zinc,lrs[ 30 0.00 30 l0 I0.00 <10 <10
JrcarDonate, m9l 60 230.97 0 230.97 179 288
lqrbon dioxide, rng/l 60 4.95 0 4.95 I 28
-;arbonate, n!g/l 60 0.00 0 0.00 0 0
ihloride, mgn 54 tl.4't 0 11.47 J,f 2t.5
{ydroxide, mg/l OU 0.00 0 0.00 0 0
lulfate, mg/l 54 116.54 0 116.54 4r.532 185.1
t. Phosphorus, me/l 58 0.04 U 0.04 0.01 0.682
I.AlkatinitylCaCO3, ml 54 187.6',t 0 187.67 92 216
I. HardnesVCaCO3, ms/l 54 295.05 0 295.05 360.s
t urbldlty, NTU 60 2.60 0 2.60 0.05
lp.Cond. umhos/cm. JJ s82.42 0 s82.42 403 701
I-DS@180C, mgn 54 37 4.41 0 374.41 238 468
D-Aluminun usll. 0.00 30 30.00 <30 <30
{O2+NO3 dis f,) 8.99 0.02 8.99 <.02 488.0r
)-Mercury, ugll 24 0.00 ai o.2 0.20 <.2 <.2
lO3 Solids f,f, 113.58 0 113.s8 92 130
D-T.Phos., ng/l 56 0.02 6 0.01 0.02 <.01 0.038
Iemp, C 7.29 0 7.29 0 14.2
JH 53 I t9 0 8.19 I

-";--T 8.8



BIG COTTONWOOD CREEK
, 1987 th,ru 1996 Chgmistry Data Summary

ANALYTE No. of
Samples

Average
No. of

less thans

Assigned
Iess than

value

Average
with less

than values
Minimum Vaximum

!.]$us. Solids mg/l 51 7.79 3 <3 148
LK.N. mg/l 3l 0.17 l3 0.1 0.21 <.1 L02
l4monia as N, mg/l 58 0.06 3 0.05 0.06 <.05 0.6,1J- Arsenic. ug4 23 0.00 5 5.00 <5 0q4, uc/l 23 44.70 0 44.70 21 t)
J-Laomrum, ug/l 0.00 23 1.00 <l 0)-Calclum, ug/l f,l 30.57 20 30.96 <20 48.2J-unromlum, ug/l 0.00 23 5 5.00 <5 0
)-Copper, ug/l 0.00 23 t2 t2.00 <12 0)-Iron, ug/l 23 13.72 20 28.50 <20 r20
)-Lead, upy'l 0.00 23 3 3.00 0J-Magneslun, mly'l 5l 10.91 0 10.9 t 4.6 1'l
)-Manganese, ug/l 0.00 5 s.00 <5 0

um, mg/l 5l 0.13 46 1 1.03 <l 2
)-Selenium, upy'l 0.00 23 I 1.00 <l 0)-Silver, upy'l 0.00 2 2.00 <20 0

24
)-Sodium, rng/l 51 11-21 0 tl.2l 3.6
)-Znc, aell 0.00 30 30.00 <30 0
5lcarbonate, mgl 58 lz L50 0 LZ t.lo 60 348
-arbon dloxlde, mg/l 58 3.98 0 3.98 0 38
-arbonate. mgll 58 0.05 0 0.05 0 3

oride, mg/l 5l 17.72 0 r7.72 4 51.5
'". rng1l 58 0.00 0 0.00 0 0fe,rqgl 51 23.95 6 IO 25.13 <10 43.5l. Phosphorus, mg/l 93 0.02 3 0.01 0.o2 <0.01 0.11

l.AlKalmrty/Cac03, mg/l 5l 99.27 0 99.27 49 2A)
naroness/Uauoj, mFy'l 5l 122.97 0 122.97 53.9 190.2

ubidity, Nlu 58 1.97 0 r.97 0.03 t8
flQqnd. umhos/cm. 5l 294.9s 0 294.95 145 4t2
tDS@180C, mg/l 5t 163.22 0 163.22 84 238)-Aluminurn ug/L 7 34.14 4 30 51.29 <30 98
{O2+NO3 dis 92 0.17 0 0.17 0 0.642
J-Mercury, ugl 2) 1.48 0.2 t.67 <.2
lO3 Solids 58 s6.7 | 0 56.7 | 0 t71
)-T.Phos., mg/l 58 0.01 0 0.01 0 0.121
femp, C O-JJ 0 6.33 2.6 10.8
)H 49 8.14 0 8.14 7.6 8.7
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LITTLE COTTOIYWOOD CREEK
1987 thru 1996 Chemistrv D,rc ar,-*.-,

T ou"-
I Samples f;ANALYTE No. of

less thans

Assigned
less than

value

Average
with less

than values
Minimum

f. S!rs. Solids mg4 50 s.36 44 4 8.88 <4 215r.K.N. mg/l 0.13 8 0.1 0.r6 <.1 0.84Ammonia as N. mg/l 50 0.05 37 0.05 0.08 <.05 1.201D- Arsenic, ug/l a,l 0.00 ,LO 0.05 0.05 <.05 <.05
qm, ug/l 2l 53.05 0 53.05 24 85u-L4qmrum, ug/t 22 0.05 zl r.00 <l 1qrn, ug/l 48 ?3.58 0 23.58 t0 36romrnm j ug/t 23 0.00 27 5 5.87 <5 0D-Copper, ug/l 23 1.87 ?l t2 t2.83 <l? 26D-Iron, ug/l 10.50 I9 20 27.02 40 Itlu-Lead., Egtl 23 0.13 22 3 3.00 <3 J.lD-Magnesium, ms/l 49 5.36 0 5.36 2.7 8.26,-Mangatreser ug/l 7.26 l8 5 6.17 <5 33.6

urn, ml/t 50 0.78 t7 I <1 t.8cnrum, ug/l 0.04 22 I r.00 ID-srlver, ug/l 22 0.00 22 2 2.O0 4
um, mg/l 50 13.20 0 13.20 3.4 27.7D-Zinc,ue/. 26 50.92 0 50.92 0 90srcaroonalg, mg/t 49 69.86 0 69.86 41 294,aroon otoxtde, mf/l 50 4.t8 0 4.r8 I 44

-aroonare, mg/l 50 0.00 0 0.00 ' 0 0:hloride, qg/l 49 22.49 0 22.49 J-) 62.8-ly(|roxrqe, mg/l 50 0.00 0 0.00 0 0Julfate, mg/l 49 23.35 3 t0 zJ-t6 <10 43.9r. Phospnorus, mg/l 48 0.0t 39 0.01 0.02 <.01 0. l9lLAlkalinity/Cac03, ms/ 50 57.38 0 57.38 241f. Hardness/CaCo3, ms/l 50 8t.29 0 8r.29 36.5 119.4rurDrqrry,Irilu 50 t.l9 0 t.t9 0.03 27r.Lono, umnos/cm. 49 234.92 0 234.92 105 407rDS(4llUUU, mg/l 50 131.40 0 '13 t.40 60 216{O2+NO3 dis 48 4.21 0 0.21 0.1I 0.636)-Mercury, ug/l 24 0.00 24 0.2 0.20 <.2 0lO3 Solids 49 34.47 0 34.47 20 t45
D-T.Phos., mg 48 0.01 34 A 2.84 <.01 0.095
Iqmp, c 50 5.49 0 s.49 u-f 13.2:H 50 8.07 0 8.07 9.2
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