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| 1.0 INTRODUCTION l 1.1 COMPONENTS OF THE STREAM

Armed with the widely supported 2009 Salt Lake
Countywide Water Quality Stewardship Plan
(WaQSP), regulatory and municipal authorities in
Salt Lake County seek to work collaboratively to
monitor and improve watershed and stream
health. After examining the current conditions,
numerous water quality and watershed
improvement recommendations were made in the
2009 WaQSP. However, written recommendations
and well laid plans are only as good as the
implementation efforts that result. With the
completion of the WaQSP, Salt Lake County and
its partners now enter the most challenging and
rewarding phase of watershed management—
implementation. A key challenge in the
implementation phase is to measure the success
and/or failure of implementation efforts. Therefore,
to inform future planning decisions, and to assure
a successful, iterative, planning and
implementation process, Salt Lake County
developed a monitoring tool for the WaQSP
known as the Stream Function Index (SFI). The
SFI was developed in 2006 with the assistance of
several environmental consulting firms. The
primary consultant on this effort was Cirrus
Ecological, based in Logan, UT.

It is anticipated that SFI data will be collected
along with each update of the WaQSP that will
occur every six years. It is also anticipated that
reports, such as this one, will be written for each
municipal government at that same frequency.
Successful implementation of WaQSP
recommendations should lead to improved SFI
scores. However, if BMPs do not lead to improved
SFI scores, they will be re-examined for
effectiveness in the local environment.

4 (2001 to 2008).
% anticipated

FUNCTION INDEX (SFI) AND ECOSYSTEM
HEALTH INDEX (EHI)

Streams and rivers, although single components of
the larger watershed, may serve as indicators of
overall watershed health. To maximize resources
and time, Salt Lake County decided to focus on
monitoring stream and river corridors to indicate
overall watershed function. However, a broader
examination of watershed function may be
accomplished in the future with increased funds
and staff. For the purposes of this document, data
collected in stream and river corridors are used to
indicate watershed function.

To monitor stream and river health, the SFI
measures physical, chemical, biological, and social
functions of stream and river corridors in Salt Lake
County. The four watershed functions that are
examined in the SFI include: habitat (aquatic and
terrestrial), hydraulics (flood conveyance and
stream stability), water quality and social
(recreation and aesthetics). Metrics used to
determine scores for each of the four watershed
functions are included in Table 1. Recreation and
aesthetics monitoring is included in the SFI to
indicate the degree to which stream and river
corridors provide appropriate, or resource
compatible, recreation and aesthetic opportunities.
However, recreational facilities may, if incompatible
with the resource, detrimentally effect stream
ecology.

In order to examine ecological health independent
of social function, Salt Lake County created an
Ecological Health Index (EHI). The EHI is a sub-
component of the SFI that includes habitat,
hydraulics, and water quality evaluations. The EHI

. may be compared with the SFI to determine

possible effects of social (i.e. recreational and
aesthetic) functions on stream ecology.

See the “Stream Function Index Main Report”
Appendices for the complete SFI Methodology
Report.

1.2 DATA COLLECTION

The majority of 2009 SFI nhumbers were based on
data gathered between 2007 and 2008. However,
water quality data spans a greater time period
In future SFI updates, it is
that water quality data collected
between updates will be used to assess stream

SALT LAKE
COUNTY

Draper City - 1
2009




MY

e /B o Salt Lake County—Stream Function Index (SFI)
Draper City

Functional i
Sub. G‘rouP Ecosystern Health Stream Function
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Fish Passage Stream Channel
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Flow Diversion
Riparian Width
Riparian Density

Riparian Corridor

Floodplain [revel
Floodplal'n Ceve Op;m_mt Flood Cenveyance
oodplain ‘Lonnectivity Hydraulics
Bank Stability ar Sabili
Hydraulic Alteration teem W
303(d) list Regulatory
Macroinvertebrate Aquatic SFI
Total P _
Temperature WamensEy
TDS Monitoring
O
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Wisual Aesthetics
Location
A bil ADA A d
ceessibility pproved) Amenities (INodes) :
Restrooms Social

Resource Compatibility (INodes)
Trail Corridor

Connectivity Amenities (Trails)

Resource Compatibility (Trails)

Table 1. Stream Function Index Metrics Flow Chart

health. Although previous stream stability and fish
habitat assessments were conducted on a few |
streams and the Jordan River in the mid 1980’s,
the 2009 SFI represents the first comprehensive
assessment of all major waterways in Salt Lake
County. Therefore, this dataset is considered a
baseline.

The SFl is intended to give watershed and stream
managers an overview of current stream
conditions. However, as improvement projects are
identified, more detailed studies may be required
to fully assess the condition of the stream.

Corner Canyon Creek flows through Draper City.
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|2.0 DRAPER CITY—INFORMATION l

Draper City, located in the southeastern portion of
Salt Lake County, is a relatively new city
(incorporated in 1978) and is home to
approximately 34,146 residents. Contained within
Draper’s boundaries are portions of six sub-
watersheds: Dry Creek, Corner Canyon Creek,
Willow Creek, and the Jordan River Corridor sub-
watersheds. Additionally, Draper City contains
sections of Corner Canyon Creek, Little Willow
Creek, and Big Willow Creek water bodies. This
report summarizes the health of the river and
stream sections within Draper City and provides
guidance for future water quality improvement and
watershed preservation efforts. Draper City will
also receive a copy of the 2009 WaQSP
Addendum Stream Function Index Main Report,
and will receive electronic files of the report and
Geographic Information System (GIS) shapefiles
depicting information collected as part of the SFI.

2.1 WATER QUALITY STRESSORS IN
DRAPER CITY

Although the SFI is a measure of stream corridor
health, it is imperative that water quality and
watershed health be approached
comprehensively. Therefore, this section is
provided to review water quality stressors
identified in the 2009 WaQSP for the sub-
watersheds in Draper City.

As part of the 2009 WaQSP, a computer-based
GIS analysis was conducted in each of the 27 sub
-watersheds in Salt Lake County to determine

Cottonwoods along the Jordan River in Draper City.

existing and potential future water quality stressors.
In Chapter 5 of the WaQSP document, these water
quality stressors are outlined and Best
Management Practices (BMPs) recommended to
address potential concerns. Below are examples
of water quality stressors and associated BMPs. To
determine water quality stressors identified in sub-
watersheds that intersect Draper City boundaries,
please consult the 2009 WaQSP.

Water quality stressors may include:
Stream channel modification

Lack of developed recreation

Stream flow diversions

Loss of open space

High number of Industrial Stormwater
Discharge Permits

Floodplain encroachment

¢ Densification of residential land use

Draper City 22,479 Acres
Sub-Water shed Corner Canyon Creek 7,268 Acres
Lower Dry Creek 785 Acres
Jordan River Corridor 1,268 Acres
Lower Willow Creek 4,404 Acres
Upper Willow Creek 361 Acres
Streams Corner Canyon Creek 32,490 Feet
Little Willow Creek 1,710 Feet
Big Willow Creek 30,626 Feet

Table 2. Draper City Watershed Areas and Stream Lengths

:
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¢ Urban development and redevelopment
pressures
Index (SFI). The SFI is a rapid assessment
Examples of Management Practices (BMPs) to protocol that assesses stream habitat, hydraulics,
address potential water quality stressors include: ~ water quality and social factors. Based on

e Bioengineered bank stabilization established methodology, the SFI measures 27
e Grade control structures metrics to determine overall stream health. These
e Channel restoration/enhancement metrics are categorized by watershed function
¢ Streambank revegetation (water quality, habitat, hydre_lullcs,_ sqc_lallaesthetlc)
e Diversion structures modification and can therefore be examined individually or by
) ; functional group.
e Canal water diversion
* Leadersmp In Energy and Environmental The SFl is a tool to help identify the results of water
D.e sign criteria . quality stressors along main stream channels and
*  Minimum flow protection the Jordan River. These areas are candidates for
* Water rights acquisition enhancement projects. The SFI provides the
e ldentify community recreation needs and framework for a more detailed baseline and
opportunities monitoring techniques that may be used on those
e Wetlands restoration/enhancement projects. The first complete dataset was collected
e Manufactured treatment systems during the 2007 and 2008 field seasons and is
e Participate in new and/or existing planning considered the baseline. The SFI will be repeated
efforts every 6 years in conjunction with the Water Quality
¢ Floodplain re-establishment Stewardship Plan Update.

: |4.0 WATERSHED FUNCTION GROUPS I

This section summarizes scores for the four
watershed functions countywide and reviews data
and scores within Draper City boundaries.
Additional information on SFI methodology can be
| found in the SFI Main Report.

4.1 WATER QUALITY FUNCTIONAL
GROUP SCORE

The SFI water quality functional group is comprised
of seven metrics or measures: 303(d) list status,
macroinvertebrates, Total Phosphorus,
! Temperature, Total Dissolved Solids (TDS),
Dissolved Oxygen (DO), and Coliform (E. Coli).
Based on 2009 SFI scores, the streams with the
best water quality are concentrated in the upper
regions of both the Wasatch and Oquirrh streams,

with the notable exception of upper Little
w&g Cottonwood Creek (currently listed as water quality
o _ . impaired by the State Division of Water Quality) for
Similar to the WaQSP effort to identify water zine - aqdditionally, sections of lower Emigration
quality/watershed  stressors, four watershed cyeek and Red Butte Creek received high rankings
functions were examined for each stream: water

, - ) A ) for water quality. Notably, these scores are based
quality, habitat, hydraulics, and social/aesthetics entirely on data contained in the Environmental

services. In order to assess the ability of streams  pqtection Agency's STORET database. Although

to provide these four functions, Salt Lake County his data represents a large portion of water quality
developed what is called the Stream Function

Severe bank erosion on Corner Canyon Creek in the
sandy soils of the foothills contribute sediment that

destabilizes the creek downstream.
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Salt Lake County
STREAM FUNCTION INDEX: FUNCTIONAL GROUP SCORE

WATER QUALITY

Unincorporated

Coon Clg

SALT LAKE
COUNTY Flood Control and Water Quality Division 2009

The Water Quality Score
includes Regulatory, Aquatic
and Monitoring sub-groups.

Water Quality Score by
Stream Segment from
FPoor (0) to Excellent (100)
==== Mot Applicable
No Data
0.98
10-19.9
= 20298
- 3399
s 40-48.9
50-59.9
60-69.9
70-79.9
- 50899
- 50-100

Major Highway
I:l Lakes, Ponds & Reservors _
[ city Boundary -
EJ County Boundary

Figure 1. Water Quality Functional Group Scores Countywide

data collected in Salt Lake County, it does not
represent all data. However, it was decided that
the SFI would rely on STORET data to assure
consistent methodologies and that certified water
quality assurance (QA) and water quality control
(QC) measures were taken.

In addition to noting areas of high, or good, water
quality, it is important to note areas of low, or poor
water quality. As can be seen from the
Countywide data presented in Figure 1, segments
with low water quality values include: upper and
lower Jordan River, lower and upper Little
Cottonwood Creek, lower Big Cottonwood Creek,
and upper Emigration Creek. All of these
segments scored as meeting water quality
standards in <50% of samples taken. Many of

these water quality concerns are currently being
addressed through the State Division of Water
Quality’s (DWQ) Total Maximum Daily Load
(TMDL) program.

Water quality concerns in Draper City are focused
on the Upper Jordan River. Pollutants of concern
include Total Dissolved Solids (TDS), and
temperature. In order to address these concerns, it
is recommended that Draper City actively
participate in the Jordan River TMDL process by
attending Jordan River Watershed Council (JRWC)
meetings and reviewing documents that are
published in conjunction with the Jordan River
TMDL.

r
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Salt Lake County
STREAM FUNCTION INDEX: FUNCTIONAL GROUP SCORE

HABITAT

SALT LAKE
COUNT Y Flood Control and Water Quality Division 2009

The Habitat score includes
the Stream Channel and
Riparian sub-groups.

" SaltlLake g
By

Habitat Scove by
Stresum Segment from
Poar () to Excellent (100)
==== Mot Applicable
No Data
0.99
10-19.9
. 2299
0-399
 40-49.9
50-59.9
w0-69.9
T0-79.9
80-89.9
80-100

mn
Major Highway
[ Lakes, Ponds & Reservors
[ Cty Boundary
E:] County Boundary

Figure 2.

4.2 HABITAT FUNCTIONAL GROUP
SCORE

In the SFI, the habitat function was characterized
by: pool/riffle ratio, fish passage, habitat structure,
flow diversion, riparian width, and riparian density.
Of note, stream channel habitat metrics were only
assessed for streams that have been identified, by
the State Division of Wildlife Resources (DWR)as
supporting fish habitat.  Flow diversion and
riparian metrics were assessed for all streams.

Similar to the Water Quality Functional Group
Score, streams with the best, or highest scores,
are concentrated in the upper regions of both the
Wasatch and Oquirrh mountains. However, in
contrast to water quality, not all sections of upper

Habitat Functional Group Scores Countywide

Oquirrh Mountain streams rank high for habitat. Of
note, Copper Creek and Rose Creek both scored
<60% for overall habitat function. Other areas of
particular habitat concern include lower Big and
Little Cottonwood Creeks and the section of
Butterfield Creek upstream from its confluence with
Midas Creek.

As can be seen from Figure 2, Draper City contains
sections of Corner Canyon Creek and Willow
Creek that received an overall poor rating for
habitat function (between 20 and 29.9).
Recommendations to improve habitat function in
these streams are explored in the following
sections.

Draper City - 6
2009
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Salt Lake County

STREAM FUNCTION INDEX:

METRIC SCORE

Habitat: Stream Channel

POOL RIFFLE RATIO

West\Jordan Eity
s T '...»

Bary
e L
; il
e ..‘,.- &ulh

SALT LAKE
COUNTY Flood Control and Water Quality Division 2009

Metric: The number
of pools and rifiles
were counted for each
reach while walking
the stream during late
summer low flow.
Pools were at least 1
foot deep. High
gradient rifles and
step pools were not
counted,

Target: The target for
the pool/frifile ratio has
two parts: 1) the ratio
targetis 1 and, 2) the
number of pocls is
based on the
recommended pools
per mile for lower
gradient stream types.
The A-type stream
target was derived
from the average
pools per mile within
the A-type stream
miles that were rated
good or excellent for
bank stability within
the County.

r"ﬁh
Alt

'{ To

Fool Riffle Index Score
by Reach
fromn Poor (0) to Kxcellent (100)

nnnn Mo Data Collected
==== Reach Mot Applicable
— Culvert

- Major Highway
[ I Lakes, Ponds & Reservoirs
[=Jl County Boundary

10 Mies
]

Figure 3. Habitat Function—Pool/Riffle Ratio in Draper

4.2.1 Pool/Riffle Ratio in Draper City

An important component of stream habitat
function is the ratio between pools and riffles. For
the SFI, the number of pools and riffles were
counted for each stream reach. Pools were
defined as mid-channel areas with low velocity
that were at least 1 foot deep. Riffles were
defined as mid-channel shallow turbulent areas of
higher velocity.  The number of pools was
compared to the expected number for the given
stream type (see SFI Main Report for an
explanation of stream type.) Subsequently, the
pool/riffle ratio was determined. A score of “Not
Applicable” (N/A) indicates that the stream does
not support a fishery.

The majority of the Jordan River section adjacent
to the Draper City boundary had no data for pool/
riffle ratios. The lack of data is due to time and staff
limitations for Salt Lake County. The portion of the
Jordan River that does have pool/riffle data scored
<50% of the target for this stream type.

Recommended actions to improve poolfriffle ratio
include: participate in river restoration projects that
incorporate habitat enhancement measures to

improve pool/rifile ratio, and participate in
discussions regarding opportunities to
accommodate flood control, water rights,

recreation, and habitat needs.
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Salt Lake County

STREAM FUNCTION INDEX:

METRIC SCORE

Habitat: Stream Channel

MINIMUM WATER DEPTH
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Metric, Water depth
measurements were
taken at a
representative
location within the
reach while walking
the stream during late
summer low flow.

Target: Water depth
target was based on
minimum water depth
requirements for trout
and native sucker
species according to
Utah Division of
Wildlife.

Minimum Water Depth Index Score
by Reach
firom Poor (0) to Excellent {100}
- (
»1-25
26 - 50

nnnn Mo Data Collected
==== Reach Mot Applicable
— Culvert

51-75 - Major Highway

76-99 || Lakes, Ponds & Reservoirs
100 [=Jl County Boundary

Figure 4. Habitat Function—Water Depth in Draper City

4.2.2 Water Depth in Draper City

In Salt Lake County, many streams have
experienced altered or reduced stream flow or
may naturally have minimal stream flow. In order
to assess the extent to which streams have
sufficient water depth to support aquatic habitat,
Salt Lake County staff measured stream depth at
representative locations within each stream reach
during late summer low flow. Targets for this
metric were set based on minimum depth
requirements for trout and native sucker species
established by the Utah Division of Wildlife
Resources (DWR).

As can be seen in Figure 4, the section of the
Jordan River adjacent to Draper City ranked high
for water depth (100). However, flows in both

Lower Corner Canyon Creek and Lower Big Willow
Creek were not scored because they are not
designated as fish supporting streams by the State
Division of Wildlife Resources. Although the flow
through this section of the Jordan River is highly
altered, the remaining water depth appears
sufficient to support fish habitat. Therefore, no
immediate action is required for the Jordan River.

Draper City - 8
2009
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Salt Lake County

STREAM FUNCTION INDEX:

METRIC SCORE

Habitat: Stream Channel

FISH PASSAGE
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SALT LAKE
COUNTY Food Control and Water Quality Division 2009

Metric, Fish passage
is the distance
between barriers to
fish passage. Fish
barriers were tallied
for each reach while
walking the stream
during late summer
low flow. Barrier
criteria included height
of barrier, depth of
plunge pool, water
depth, density of
beaver dams.

Target: The barrier-
free target was i mile
during late summer

‘_r"'k \
L of the reach meeting

low flow, The percent
the ¥ mile target is
" ; given a score of 100.
Ziteso Coltonwood O ,»\ Al Adjacent reaches that
k] - To were barrier free were
'!’ considered while
rating the reach.

Fish Passage Index Score
by Reach

fromn Poor (0) to Kxcellent (100)
- nnnn No Data Collected
= »1-25 ==== Reach Mot Applicable

26 - 50 — Culvert

51-75 - Major Highway

76-99 || Lakes, Ponds & Reservoirs
- 100 [=Jl County Boundary

Figure 5. Habitat Function—Fish Passage in Draper City

4.2.3 Fish Passage in Draper City

For the purposes of the SFI, fish passage was
scored based on the distance between barriers to
fish passage. Barriers were tallied for each stream
reach and analyzed for overall function during late
summer low flow. Barrier criteria included height
of barrier, depth of plunge pool, water depth, and
beaver dam density. The optimum value for this
metric was to have at least 1/4 of a mile between
barriers.

As can be seen from Figure 5, the section of the
Upper Jordan River that borders Draper City
received a high score for fish passage (100).
Lower Big Willow and Corner Canyon Creeks are
not designated as fisheries by the State Division

recommended that Draper City work with Salt Lake
County’'s Flood Control Division, local property
owners, and the State government to maintain
existing fish passage in the Jordan River and
monitor any future stream alteration efforts within
their City boundaries to assure that fish passage is
accommodated to the maximum extent practicable.

of Wildlife Resources Therefore, it is
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Salt Lake County—Stream Function Index (SFI)
Draper City

Salt Lake County

STREAM FUNCTION INDEX:

METRIC SCORE

Habitat: Stream Channel

HABITAT STRUCTURES

SALT LAKE
COUNTY Food Control and Water Quality Division 2009

Metric: Habitat
structures are in-
stream natural or
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summer low flow.
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logs, rootwads,
boulders, undercut
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Target: The target
was based on the
number of habitat
structures expected to
bein a stream type.
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Figure 6. Habitat Function—Habitat Structures in Draper City

4.2.4 Habitat Structure in Draper City

For the purposes of the SFI, habitat structures are
defined as instream natural, or man-made, objects
that provide cover, resting, and feeding resources
for fish species. To measure the function of
habitat structures, the number of embedded logs,
rootwads, boulders, undercut banks, beaver
dams, and man-made structures were tallied for
each reach. Targets were set based on the
number of habitat structures anticipated to occur
in specific stream types.

As can be seen from Figure 6, the majority of the
Jordan River section adjacent to Draper City had
no data for habitat structure. However, a small
section of the upper section of the Jordan River
did have habitat structure data adjacent to Draper

City. This section ranked relatively low for habitat
structure (between 1 and 25). Lower Big Willow
Creek and Corner Canyon Creek were not rated for
this metric.

Recommended actions to improve habitat structure
resources in Draper City include: participating in
river restoration projects that incorporate habitat
enhancement measures, participate in discussions
regarding opportunities to accommodate flood
control, water rights, recreation, and habitat needs.
As with many metrics, habitat structures are
essential to stream function, but need to be
balanced with other stream functions such as flood
conveyance.
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Figure 7. Habitat Function—Flow Diversion in Draper City

4.2.5 Flow Diversion in Draper City

In the arid environment of Salt Lake County, many
streams have been greatly impacted due to al-
tered surface and groundwater flows. To include
potential effects on habitat in the SFI, Salt Lake
County developed a flow diversion metric. The
flow diversion metric measured the degree to
which natural surface stream flows have been re-
duced or interrupted. This metric includes both
the amount of time over a year and the length of
stream that is maintaining natural flows. The tar-
get for this metric was set at 100%, i.e. a natural
flow for 100% of the year.

As can be seen in Figure 7, the section of the Up-
per Jordan River adjacent to Draper City scored
extremely poorly for flow diversion (0). As indi-

viduals familiar with this section of the Jordan River
will know, there are seven major canals paralleling
the Jordan River that are used to convey irrigation.
Of note, the 2009 WaQSP report calls for a com-
prehensive review of Jordan River flow manage-
ment. Additionally, both Lower Big Willow and Cor-
ner Canyon Creeks also scored O for this metric
within Draper City boundaries. Therefore, it is rec-
ommended, that Draper City work with local water
right holders, the State Division of Water Rights,
and Salt Lake County’s Flood Control Division to
identify opportunities to minimize flow diversion
within the City boundary.
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Draper City

STREAM FUNCTION INDEX: METRIC SCORE
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Figure 8. Habitat Function—Riparian Width in Draper City

4.2.6 Riparian Width in Draper City

The SFI also examined habitat beyond the stream
channel with Riparian habitat metrics. The first
metric examined was the width of riparian
corridors. For the purposes of the SFI, riparian
width was measured as the continuous and
contiguous areas of uninterrupted vegetation
growth along streams. The target riparian width
was established by Salt Lake County to be 100
feet, i.e. ideally, all streams/river in the County
would be bordered on both sides by 100 feet of
uninterrupted vegetative growth. The actual
amount of riparian vegetation was then compared
with the target.

As can be seen in Figure 8, the southern section
of the Jordan River scored between 76 and 99,

whereas the northern section scored 51-75. Lower
Big Willow and Lower Corner Canyon Creeks were
more variable, ranging between 0 and 99.

To improve riparian habitat function of the streams
and river in Draper City, it is recommended that:
the City pass a land use ordinance to limit
development within 100 feet of streams and river
(this may also be included in development codes),
and again work with other authorities to promote
vegetative growth along the streams and river.
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Draper City

STREAM FUNCTION INDEX: METRIC SCORE
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Figure 9. Habitat Function—Riparian Density in Draper City

4.2.7 Riparian Density in Draper City

In addition to riparian width, the density of riparian
vegetation is a strong indicator of overall stream
health. This metric scores the percent coverage of
the canopy, middle story, and understory to
determine overall riparian density. As opposed to
examining plant species, this metric assumes that
the highest functioning riparian areas will have at
least 80% coverage at all levels of the canopy.

As can be seen in Figure 9, the sections of the
Jordan River adjacent to Draper City boundaries
scored between 76 and 100 for riparian density.
Alternately, Lower Corner Canyon Creek and
Lower Big Willow Creek scored lower (between 1
and 99).

To improve stream function and augment habitat
resources, it is recommended that Draper City
participate with other State and local authorities to:
sponsor river/stream restoration efforts that
incorporate robust re-vegetation and irrigation
efforts, notify residents of tree planting efforts and
encourage their participation. In addition to
working with other authorities and nonprofit
organizations, it is recommended that Draper City
actively manage recreation areas to encourage the
growth of riparian vegetation.
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Salt Lake County—Stream Function Index (SFI)
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Salt Lake County
STREAM FUNCTION INDEX: FUNCTIONAL GROUP SCORE
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Figure 10. Hydraulics Functional Group Scores Countywide

4.3 HYDRAULICS FUNCTIONAL GROUP
SCORE

The third watershed function examined for the
purposes of the SFI was hydraulics function. This
functional group is comprised of four metrics:
floodplain development, floodplain connectivity,
bank stability and hydraulic alteration.

As can be seen in Figure 10, the majority of
streams in Salt Lake County scored > 50 for the
hydraulics function; however, an appropriate
target for this functional group is closer to 75.
Countywide, the streams with low hydraulics
function scores were concentrated in the lower
sections of the Wasatch Mountain streams.
Namely, City Creek, Red Butte Creek, Emigration

Creek, and Parley’s Creek showed low hydraulics
function. This may be due to the highly developed
nature of these streams and the extensive culverts
on each of them.

The Jordan River, Lower Big Willow Creek, and
Lower Corner Canyon Creek within Draper City
boundaries showed hydraulics function scores
between 40 and 100. The following information is
provided to review hydraulic function metrics within
Draper City and identify opportunities to improve
stream function by addressing concerns.

Draper City - 14
2009

r
‘

‘ .
-

SALT LAKE
COUNTY



Salt Lake County—Stream Function Index (SFI)
Draper City

Draper City

STREAM FUNCTION INDEX: METRIC SCORE
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Figure 11. Hydraulics Function—Floodplain Development in Draper City

4.3.1 Floodplain Development in

Draper City

The floodplain development metric evaluates the
percent of impervious surface within the 100 year
floodplain as defined by the FEMA Flood
Insurance Program. For the purposes of the SFlI,
the target was that 100% of the floodplain be
pervious, or free from development that would
limit groundwater infiltration.

As can be seen in Figure 11, Lower Big Willow
Creek, Lower Corner Canyon Creek, and the
Jordan River within Draper City boundaries scored
relatively high for floodplain development
(between 76 and 100). The lack of development
along these stream corridors presents a great
opportunity for Draper City to preserve hydraulic

function. To minimize the development of
impervious surfaces along the stream and river
corridors within Draper City, it is recommended that
the City encourage Leadership in Energy and
Environmental Design (LEED) criteria with new and
re-development projects. Additionally, it is
recommended that Draper City limit impervious
surface area by adopting a land use ordinance and/
or incorporating limits in their development codes.
Of note, the 2009 WaQSP recommends that all
cities within Salt Lake County develop and adopt
ordinances that will both limit impervious surface
and development along stream and river corridors.
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Draper City STREAM FUNCTION INDEX: METRIC SCORE
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Figure 12. Hydraulics Function—Floodplain Connectivity in Draper City

4.3.2 Floodplain Connectivity in

Draper City

The floodplain connectivity metric is essentially a
measure of stream entrenchment (or eroded
streambed). Entrenchment disconnects the
stream from its historic floodplain, lowers the
water table, and increases the intensity of flood
events. For the purposes of the SFI, floodplain
connectivity was measured and scored against
targets established by stream type (see SFI Main
Report.) Any score falling within the appropriate
entrenchment range for a stream type was given a
score of 100. If the entrenchment ratio was
outside the appropriate range, the reach was
given a score of 0.

As can be seen in Figure 12, the majority of Lower
Big Willow Creek within Draper City boundaries
scored O for floodplain connectivity. Alternately,
the Jordan River and Lower Corner Canyon Creek
had more variability in their connectivity function.

To improve floodplain connectivity in Draper City, it
is recommended that the City work with local
property owners, the Salt Lake County Flood
Control Division, the State Division of Water Rights,
and local nonprofit organizations to construct
stream restoration projects that will reduce the level
of entrenchment in these streams.
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Draper City
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Figure 13. Hydraulics Function—Hydraulic Alteration in Draper City

4.3.3 Hydraulic Alteration in Draper City
Although bank stability is key to the hydraulics
function of an urban stream, artificial bank
configurations that reduce riparian and floodplain
areas and the types of artificial materials used
may cause stability and habitat problems. For the
SFI, hydraulic alteration was evaluated as the
percent of culverts and man-made bank
stabilization structures and built with materials
such as concrete riprap or gabion baskets within a
reach. The percent was based on visual
observation by field personnel and computer-
aided mapping of culverts.

As can be seen in Figure 13, the section of the
Jordan River adjacent to Draper City scored high
for hydraulic alteration (100). Lower Corner Creek

also had relatively high scores for this metric
(between 76 and 100). However, Lower Big Willow
Creek scored much lower with large sections
scoring between 1 and 25.

It is recommended that when upgrading bank
stabilization structures or when new bank
stabilization projects are necessary, Draper City
partners with Salt Lake County Flood Control
Division and State agencies to employ ecosystem
restoration techniques.
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Figure 14. Hydraulics Function—Bank Stability in Draper City

4.3.4 Bank Stability in Draper City

In addition to measuring the condition and
frequency of man-made stability structures in Salt
Lake County’s streams and river, an established
bank stability method was also employed to
characterize overall stream stability.

The Pfankuch Stream Stability Evaluation
protocol—developed for the U.S. Forest Service—
was slightly modified for use on the urban streams
of Salt Lake County. Although the Pfankuch rating
is only one of the metrics contained in the SFI, it,
in itself, examines 18 stream characteristics. This
metric therefore contains abundant information
that may be used in stream restoration and
enhancement projects. “Hot spots”, or actively
eroding sites, were also identified and mapped.

Although the presence of a hot spot did not
contribute directly to the score, they give an
indication of where to perhaps prioritize bank
stabilization projects.

As can be seen in Figure 14, most of Lower Corner
Canyon Creek within Draper City boundaries
scored “Good” on the Pfankuch stability scale,
however several stability “hot spots” were
observed. Lower Big Willow Creek scored lower,
with the majority of the stream scoring “Fair”; the
entire Jordan River section scored “Fair” as well. It
is therefore recommended that Draper City focus
stream restoration efforts on the hot spots and in
Lower Big Willow Creek. Improving stream stability
can be accomplished through restoration projects.
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Figure 15. Social Functional Group Scores Countywide

4.4 SOCIAL FUNCTIONAL GROUP SCORE

Social watershed function was measured by
examining recreational facilities: management,
aesthetics, location, Americans with Disabilities
Act (ADA) compatibility, restroom facilities, trall
connectivity, and resource compatibility.

Social function is probably the most difficult
function to measure because there is a broad
range of preferences by recreationists for different
types of facilities. Therefore, the SFI focused on
assessing the availability of all types of recreation
facilities along the waterways, the minimum
requirements for a positive user experience, and
impact that the use of those facilities may have on
the stream ecosystem. Although recreation may

have detrimental impacts on stream and river
corridors, it is the opinion of Salt Lake County staff
that the best way to promote stewardship of local
resources is to provide appropriate facilities and
access.

As can be seen in Figure 15, the Jordan River
adjacent to Draper City boundaries scored between
60 and 69.9 for social function. Lower Corner
Canyon Creek scored higher (70-79.9) while Lower
Big Willow Creek scored lower (50-59.9). To
improve social function, it is recommended that
Draper City actively work with property owners to
develop appropriate access to the streams within
the City boundaries.
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Figure 16. Ecosystem Health Index (EHI) Final Score 2009

5.0 ECOSYSTEM HEALTH INDEX (EHI) -

DRAPER CITY

In order to determine the physical, chemical, and
biological health of streams in Salt Lake County,
the County has developed an Ecosystem Health
Index (EHI) score. This score is meant to reflect
the ecological health of the stream. Although the
County’s position is to promote responsible and
appropriate recreational access along the stream
corridors, it is also understood that recreational
activities may counteract ecological function.
Therefore, it is important to examine the combined
EHI score outside of the overall Stream Function
Index (SFI) score which includes the Social
Function.

As can be seen in Figure 16, the Jordan River and
Lower Corner Canyon Creek had EHI scores
between 60 and 69.9 within Draper City
boundaries. Lower Big Willow Creek scored lower
(between 50 and 59.9). In review of the EHI
components, it appears that these scores are
largely driven by water quality and habitat scores.
However, this can be misleading as Lower Big
Willow and Lower Corner Canyon Creek were not
rated for in-stream habitat. Therefore, the riparian
habitat scores strongly influenced the overall
habitat score. In light of this information, it is
recommended that Draper City partner with
adjacent cities and other agencies to implement
stream restoration efforts. Additionally, it is
recommended that Draper City establish zoning
ordinances and/or regulations that will limit
development along their streams and river.
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Figure 17. Stream Function Index (SFI) Final Score 2009

6.0 STREAM FUNCTION INDEX (SFI) -

DRAPER CITY

To include social/recreational functions in the
overall SFI score, Salt Lake County combined the
EHI with social scores.

As can be seen in Figure 17, the Jordan River had
an SFI score between 60 and 69.9 within Draper
City boundaries. Lower Corner Canyon Creek
scored between 70 and 79.9, and Lower Big
Willow Creek scored between 50 and 59.9. In
review of the SFI components, it appears that
these scores are largely driven by water quality,
habitat, and social function scores.

To address these concerns, it is recommended that
Draper City partner with adjacent cities and other
agencies to complete and implement the Jordan
River TMDL in an efficient and timely manner. It is
also recommended that Draper City seek partners
and explore stream/river restoration efforts.
Additionally, it is recommended that Draper City
establish zoning ordinances and/or regulations that
will limit development along their streams and river.
It is also recommended that Draper make efforts to
include recreational facilities in developments along
waterways within the City limits.
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|7.0 IMPLEMENTATION |

Because many of the recommendations included
in this document suggest stream/river restoration
efforts, this section is written to provide some
general guidelines/suggestions with such projects.

7.1 SITE IDENTIFICATION

Salt Lake County encourages local cities to
consult the data collected as part of the SFI effort
to identify appropriate restoration sites. In
addition to the GIS data that each city will be
provided, Salt Lake County staff are available for
consultation and assistance with grant application
efforts.

7.2 PLAN DEVELOPMENT

Salt Lake County has used an “Emergent Bench”
design for restoration projects along the Jordan
River (Figure 18). This design is appropriate for

RIPARIAN PLANTINGS

EXISTING RIVER BANK

RIVER

reaches with large easements/access. If
easements are not available, other designs may
need to be developed. Currently, Salt Lake County
is working to develop ideas for entrenched, urban
reaches.

7.3 FUNDING

As with most municipal functions, a major hurdle to
stream/river restoration projects is funding. Some
municipalities have elected to use stormwater utility
fees or bond efforts to fund such projects.
However, the majority of projects that have been
completed in Salt Lake County have relied heavily
on Federal grants. Fortunately, numerous Federal
grants are available to support stream restoration
efforts. However, the cost of site identification and
plan development usually fall to the sponsoring
agency.

Although application deadlines and typical amounts
awarded vary greatly, there are some common
characteristics of successful grant applications:

i%\‘ y \'l‘ 7/
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Figure 18. Diagram of Emergent Bench design used along the Jordan River
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Salt Lake County—Stream Function Index (SFI)
Draper City

A clear, precise workplan

Demonstrated involvement of many partners
Inclusion of a monitoring effort

Strong financial match

A list of some grants that may be appropriate are
provided in Table 3, Grants for Stream and river
Restoration Projects.

7.4 PLAN IMPLEMENTATION

With robust planning, established partnerships,
and sufficient funding, stream and river restoration
efforts may be highly successful. However, some
pitfalls do exist. Things to be aware of during a
stream restoration effort:

e Flow diversions may occur unexpectedly.
Please assure that all permits (namely stream
alteration and flood control permits) have
been acquired and appropriate entities notified
to avoid the unexpected destruction of
restoration work.

e Order your plant and rock material early as
many of these materials are in high demand.

Example of before (above) and after (right) river
restoration project completed in 2009 using Emergent
Bench model along the Jordan River. This site in
Riverton will be irrigated for 2 years to establish
vegetation.

e Notify the public. Although stream and river
restoration efforts are a great benefit to the
local stream health, the process of restoration
may at times appear destructive. Post notices
explaining the project in order to prevent public
misunderstanding.

e Allow enough time. As with most projects,
stream and river restoration projects may take
longer than expected. Be sure to plan for
unexpected delays in your scheduling.

e We're not the only ones that love trees. In
many of the restoration efforts that Salt Lake
County has overseen, beaver activity has been
highly destructive. Be sure to consult local
experts to prevent the destruction of your newly
planted trees.

7.5 POST-CONSTRUCTION

One of the most important components of a
successful stream or river restoration project is the
long-term maintenance of the restoration site.
Especially in the arid Salt Lake Valley, be sure to
plan for irrigation for planted vegetation, and weed
control to assure that the monies spent on the
restoration project are used to their fullest extent;
budgeting for a two-year vegetation establishment
period is ideal.

-
y

S
-

SALT LAKE
COUNTY

Draper City - 23
2009




$108[01d UOITRI01SaY JBAIY pue WeallS J0) siuels "¢ a|qel

92IAI9S UONRAIBSUOD
$92IN0SaY [einjeN ay}
‘mainaiul dn mojjoy e pue
‘SIlIAIIOR UOIJeAISSUO0D

Jo uonduosap ‘uoneaidde
8y} uo aseg 'y
‘uoiyed|dde ue ywgns
Spaysiarem asay) ulyIm
sl1aonpoud a|qibi3 ‘g
‘Agibis suiwisiep
0} JUSWISSaSSE-)|as

© paje|dwod si18anpold ‘g
‘uoleN ay) ssoloe

UolllliN 652$

'spue| Bupjiom areaud pue fequl
uo sasodind uoleAIaSU0D JBY10
pue ‘ayl| rewiue pue jueld ‘ABiaus

|y} wouy

pajayew %201saAl| Jo doid ayp ul
aJeys e 0) PajIus 8 pue 4I0ISaA|
10 doud Aue Buronpoud Jo ysu 8y ul
areys 1snw juedydde ay] -19eU00
8y} JO 31| 83 10} pue| BY} JO |013U0D
aney pue ‘uonelado [einynoube

By} Ul 1Sa1a)U| BANJR Ue aney
‘suoisinoid aoueldwod puepam

pue a|qipota Alybiy yum asueldwod
ul aq 1snw juesydde ayL ‘paysiarem
Awoud payos|as e ulyIm pareso)

spaysiarem Ajioud | paplreme sem weiboid ‘Ire ‘1ayem ‘10S Jo Juswanoidu a( 1shw yaym jo Aiofew ayr Sy} panIadal weiboid
dso/swesboud Pa108|8s Ul paIayo aq SIYl 2002 Ad Ul pue uoneAlasuod ayl ajowoid 01 | ‘pue| [equ] 10 pue| paumo Ajdreaud sey Jaga Aunoas
/nobepsnsoiummm | im dn-uBis 4SO ayl ‘T | ‘Jenamoy ‘a|qejiene 10N paiinbai auoN | @ouelSISSE [RIIUYDS) pue [elouRUI4 | 8q Isnw uonesado [eimynoube ay L Jaddn 210N uoleAlasuo)
(vaum
Aouaby feuonna] JO 90z Uon9IaS)
VYadM 8y jo /27e1S JUBWIUIBN0D) B0 ‘Sd)| uonelolsay
/MO | 90z uonoas ybnoiyy are 000'00E$~ yorew 1aremalse )\ pue Jarepn ‘1oumsiq wasAsoo3
/wrAwie aoesn' MMM | SUOITed0|e 8Say) - SUON aJe spreme [edldAL | [elopaj-UON %SE uonenlasuo) ‘sdnoi yjoiduon oirenby
(uonreu Jo ‘pueq ‘aquy ueipu|
ue Ag paj|01u09 sabajjod Aunwwod
pue |ooyds sapnjoul yaiym) Aouabe
uoneonpa requ ‘Ainua Bunseopeoliq
‘Aupenb [ejuswiuoAUD [euoneoanpa [elolaWwwosuoU ‘apoDd
000°'02$ 1084e TR SUOISIOBP [ BnuaAdY [eusdlul 8y Jo (€)(D)TOS
pue 000'ST$ Usamiaq pawuoyul ayew ajdoad djay 01 | UOIOBS Ul PagLOsap Se uoneziuebio
aJse spieme [e21dA) SIS pue ‘abpajmouy ‘ssauareme 1j0.d-104-10U ‘AusIaniun 1o ‘963)j0d | (Vd3) Aouaby siueln
jwny siuelB/paolinua ‘Janamoy ‘000°0S$ 0} yorew s,o1ignd ay3 aoueyua Jeyy | ‘Aousbe [eluswuolIAUS 10 UOlRINPS uono9lold uolyeonpg
/nobedammw/:dny Jagqwiadaq ul AjeaidA 1 | dn aqg Aew suonedlddy | [eiapaj-UON %Gz | s108loid uoireonpas [ejuswuoliAug alels ‘Aouabe uoneoanpa [e207 | [euBWUOIIAUT | [EJUBWUOIIAUT
"JapeaT [eqlL e J0 JOUIBA0D
' Jayua Aq paniwgns aq 1snw
suolyeulwou paysiarep ‘310N
Aiauiyoew
Jo Juawdinba jo aseyaind -
salnjonus Jofew
Jo sBuip|ing jo uononssuoY -
s108[01d Jaremwiiols || aseyd -
STAWL Jo Juawdojana( -
a|qibidul
"elBIIO paquosald ayy s1eaw 'saloualbe arelsiaul
pue ‘yoeoidde paseq-paysiarem pue ‘suoissassod 10 SalI0IIB)
e sarelodiooul Jey) paysiarem 'S'N ‘sluswuIaA0b fequy uelpu|
00'0S8% ® JO uoinelolsal pue ‘uondajold | paziubooal Ajelapay ‘suoneziueblo | (vd3) Aousby el
JaquianoN 01 000'009$ WoJ} yorew By Ul }NSal ||IM Teyj) SaIANOY /suonnnsul woiduou ayeaud pue uonoslold paysiarem
Bmy/nobedammwy/:dny | ybnoayl 18qoinQ AjeardA L pabuel sjuels) GOz | [e19pal-UON %S2Z Sa1IAIIOY 91q1b113 ol1gqnd ‘sjuswulanoh [ed0] ‘salels | [euswuolAUg palebie |

NOILVINHOLNI
340N

3NI1dv3da

JONVY $

S103r0dd 40 S3dAL

37149191713

dOSNOdS

24



(panunuod) s19aloid UOIIRIOISOY JBAIY pue WeallS 10} S1uel "€ ajqel

Juny-xspul
/Ieisg/al01sal
/SPUEIBM/MOMO
/noBeda mmwy/:dny

yore o
Areniga4 ul AreaidA L

000°02$
pue 000‘G$ usamieq
abuel AjjeaidA |

uelb reis

anI4 000'0T$ Alana
10} 000°0F$ Uey
aIo0W 3ANQLIU0D
sdiysiauned 1so
‘slauped asIaAIp
OAl} 19| e apn|oul
s109foid [eoidA

Aouaby requ L

‘Aouaby [elo1la ] /a1e1S JUBWUIBA0S)
@007 ‘s N Jeremarsep\

pue Jaje A ‘1oLISIQ UoeAIasU0D
‘1Iaumopue] areAlld ‘uonnsu|
feuonreanp3 ‘sdnoso josduoN ‘dnoio
paysiarep/Auunwwo) ‘ssauisng

weibold
uonelolsay
Jels-an4

dinba/sweiboid
/noB epsn°saIu MMM
/1:dny

6E.$ papreme sem
weiboud siyr 2002
Ad Ul 8|qejene J0N
"10R1U0D

ay1 Jo yibus| ays
1ano 000°05$ 01 pue
reak Jad uosiad Jad
000°0T$ 03 paywiI

%0G 01 GZ AlreaidA L

‘welboid 4103 syl

ul aredioed Aew pue| 9)qibije uo
uononpoud feinynauBe Jo %001sanl|
ul pabebua ale oym suosiad
'saonoeid uoneAlasuod Juswa|dwi
0] Saleys-1sod pue sjuswAied
aAUadUI apIA0Id S10RU0D 3SaY L

‘Aldde 01 pabeinosus ase

slapue|s| ly1oed pue ‘Sanjeu eysely
‘sjuswiuIanoBb requy uelpu| paziubooal
Alresapa4 ‘sdnoub Aouiw jo sieanpoud
‘s19onpoJd sjeos-|lews ‘sieonpoid
92IN0Sal paywi ‘spue| eJnynaube
3]q16119 40 JUeUS) JO ‘iojelado

‘plojpue) ‘Jaumo ue aq Aew juedionred
V "SMe| [eJUSWUOIIAUS 3}elS pue
[esapa4 yum BuiAidwos ynm asueisisse
pasu oym Jo ‘'sa2IN0Ssal [einjeu paye|al
pue ‘Iayem ‘|Ios 0} Syealy} SnoLas

a89e} oym s1aonpoud [einynouby
‘Aouaby requ ‘Aouaby reuolia

JI31R M\ ‘JaumopueT aleALd ‘uonnisu|
feuonreanp3 ‘sdnoio josduoN ‘dnoio
paysiarep/Auunwwo) ‘ssauisng

(di103)
weliboid
SaAIUBdU|
Aurend
|eluswiuodInug

NOILVINHOLNI
JHON

"Jueaidde ay Joy
a|ge|rene ale Aiobared
juaWijolua pue

181 weuboud yoiym
aulwLIP [IM (SOUN)

3NIAdv3da

JONVY $

S103r0dd 40 S3dAL

‘welboid ayi ol
uoneoldde alojaq sauoz ueuedu yeal)
Ajerenbape pue uonelado [einynaube

alus sy} uo sasn pue| a|qibis |[e 1o}
19A3] WalsAs Juswabeuew a21nosal

B 0] SUI9JUOD 92IN0S3l |[e passalppe
aney ysnw Jaonpoud ayy ‘|| Ja1L Jo4-
‘pouiad 19eU09 3Y) JO

pua ay} Aq UI2U0D 32INOS3I [eUORIPPR
QuOo ssalppe 0] daibe pue uonedldde
01 Joud uonesado einynoube alnua
ay} uo sasn pue| 9|qibie 1o} Alfenb
J1ayem pue Aypenb [10s passaippe

aney 1snwi Jaonpoud ays ‘|| Ja1L Jo4-
‘uoneoldde

03 Joud uonelado [einynoube ayy

Jo yed uo sasn pue| a)qib1[s 10j Aurenb
Jarem pue Ajrenb [10s passalppe

aney 1snwi Jsanpoud ayy ‘| 811 Jo4-

se ‘sjuawalinbai 10enu0d pue Anjiqibia
131} urenad are alsy] "uonelado

371919113

panunuo)

- welboid
Aunoas
uoleAlasuo)

25



(panunuod) s19aloid UOIIRIOISOY JBAIY pue WeallS 10} S1uel "€ ajqel

yoddns
‘pauioads uonewepay
J0U SI yorew oyoads Jo uoisinig
® ‘1aAaMOoy (SIINISS abeureiq suin ‘Buiuin
puny-ui apinoid pIoy Aq paioedwi sweals ueajd aoeuns
papreme uaaq 000°0S$ Jo suonnquiuod | 03 pauBisap syoafoid uonoNIISuod J0 920 uoneweoay
aAeY spuny a|qe|ieAe Sl uelpaW - 000'0STS$ Arejauow a19|dwod 01 ‘sdnoib paysiarem 1UmsIg Joue| By} afeureig
wiy jwewso Ile jnun paydagoe [ pue 000‘Sz$ Usamiag | axyew o) pabeinooua Ajreroadsa ‘suoneziuehio oid | uoneassuo ‘sdnois osduoN | jo uswinredaq BUIN pIoY
/A0Ba1wso mmwy/:dny aq |m suonesiddy abuel AjjeaidA L ale slauped | -1oj1ou [e20] Jo sUoYa ay) uoddns ‘dnoio paysiare/Aunwwo) 's'N 101d-10}-10N
weliboid
sjuels 1oy
sJej|op [eJapaj-uou Aouaby [esapa- ‘Aouaby (sm4sn) uoneAIasuoD
WIYs XapuyydMVN papreme sem wesboid | 'S'N yum T:T spuny | ‘sreugey spuejdn pajeroosse pue [eLIONIS 1 /5TeIS JUBWUIBA0D) | 99IAIBS SJIPIIM Spuepam
/siuel9renqgeypliq (yore) SIY) 2002 Ul JaAamoy JuelB yoyew Isnw | spuejiam Jo JuswadurYyUS lo/pue 2007 ‘IsumopueT ayenld pue ysi4 uesLaWY
Jan0B smymamwy/:dny Bunds Ajes ur AreaidA L | ‘Area sjunowe Buipund | sisuued aleys-1so) | ‘uonelolsas ‘uonoasiold wisl-buoT ‘sdnolo 1joiduop ‘ssauisng salelIs panun ULON
‘alels uanib
B yum ajgenobiau aq
Aew siy3 1ng ‘108loid
yoea 1o} yorew 90f
apinold 01 palinbai Aouaby Airend
AlreaidAy arers [esapa- ‘Aouaby requ ‘Aouaby J8Te/\\ JO
ulyum swiaidioay [eLI01LIIa ] /81B]S ‘JUBWUIBA0D uoIsIng yein (sweiboid
‘welb ajoym 12207 10111SIQ UOIRAIISUOD ay1 ybnoayy 6TE) SueI
(Oma) Arend 10§ yorew [esapa- uonejuswaldwi | ‘uonnisul feuoireanp3 ‘sdnoio | (vVd3) Aousby | uoieiuswajdw
JI3JBAA 4O UOISIAIQ -uou %0t apinoid Jdnl ‘Buluueld ‘uoneonp3 oiduon ‘dnois paysiaremm uonoalold 92In0S
yein ‘uayoiey I saleA 0} palinbai sarels 9 UOIRWIOU| ‘Uolielolsay JAunwwo) ‘ssauisng | [euawuoiAug juloduoN
'SaW02IN0
109(o1d a1enjens () pue ‘Buipuny
a|ge|rene abelans| (g) ‘sisalaul
‘anniadwod alow Alunwiwod pue uoieAIBSUOD spue
ale sonel Jaybiy 1310 8Aj0AUI 0] AjaAnoeold AKouaby esapa4 ‘Aouaby aJeAlld uo
pue ‘pabelnooud Siom () ‘puadap Aayy yaiym lequ ‘Aouaby feuonnia] uoneAIasu0D
000'09% SI T:z ybnoyye |  UO sielNqey dy) pue UOIBAIBSUOD /o1e1S ‘JUBWUIBA0D) [eJ07] (SM4AN) 190INI9S
aWOH=UO0N29S S| uelpaw - 000‘0ST ‘siseq T:T € 1ses| ajl|p|im pue ysi Bunowoud | ‘30LISIQ UOIRAISSUOD ‘UolNMISU| uolyepunoH uoleAlasuo)
Jwjoareldwa ] /INY pue 000‘0T$ Usamiaq 1e Uo paydlew aq suonoe Aoud ssaippe (T) :reys [euoireanp3 ‘sdnoio joiduoN IM pue $92In0say
/610" ymyumavwny/:dny “Jeak yoea salep abuel AjjeaidA L 1snw spunj 4M4N s109/o.d 0) papleme ale syjuei ‘dnol9 paysiarep/Aunwwod ysi4 [euoneN [eanyeN
(swein
Buluue|d pue
juawdojanag
‘uonisinboy
‘uonealosy
000'0ST$ loopinQ) pund
S| Uelpaw - uoljjiw uoleAlasuo)
fromj/swelboid €$ pue 000‘T$ usamiaq Aouaby equl ‘Aouaby reuolusal | (SdN) adnes JEIETYY
Jo4u/n0B sdummmy/:dny abuel AjjeaidA L /31e1S ‘WUBWUIBA0D [B207] Yred [euoneN pue pue

NOILVINHOANI
JHON

aNIAavada

JONVY $

S103r0dd 40 S3dAL

371419113

dOSNOdS

1INVHO

26



(panunuod) s10aloid UOILI0ISaY JBAIY pue WeallS 10} Sluels "€ a|qel

Wiy sanIsul/LUIM
/nobsBsn iaremy//:dny

(semnsul
10}) 2002 ‘z yorew
‘(suoirebnsanul Joy)
200z ‘9T Arenigad

000'02T$
Sl ueIpaW - 000'052$
pue 000‘'S$ usamiaq

abuel AjeaidA L

‘payioads
10U S1 9% 8Y1 Inq
‘paiinbai s1 yoyew v

'suonipuod 2160j0IpAy awanxa
ynm Buidoa Joy sjuswabuelre
[euonnsul pue ‘Ayjiqe|rene

pue Ajddns Jayem Buiniodal

pue Bupjoesy Joy sjuswabuelre
feuonnsul ‘puewsap pue Aiddns
J1aYem Ul suonNISUl puB SIIWOU0ID
10 9j04 8y} ‘salddns Jayem mel

ul spuaJ Alfenb osje 1nq ‘puewsp
pue Alddns jo suoisuaswip [eaisAyd
ay1 Ajuo 1ou ur ybnos are spesodoid

uonnyisu| feuoireonpg

Aanins
[e2160j099 *S"N

welboid
sjuels
annnadwo)
[euoneN
yoreasay
$92In0Say
1918 M

saul|pesp

pue sayep d-4y
Buiwoadn Aue uo
uolyewoyul Jualnd
10} ‘/Gz0zZI8rem
JAOB"I0p° MMM

000'0YT$

‘sjexew

pue sxueq layem pue ‘sapijioe}
Bunsixa 01 sjuswanoidwi ‘ABojouyoal
pasuenpe Buisn ‘yuawabeuew
Jayem aoueyus Jo ‘Adusioe

9sN Jalem asealdul ‘I1sjem sAISU0d
1M ey s1oafoid Joy Buipuny 9505
Buipinouad Aq eob siyi 0 8InquIu0d
0} paufisap sI pue uopewe|day

Jo neaing ay} Aq pasalsiuiupe

S| weiboid uess abuajeyd

AKouaby equ ‘Aouaby euonna
/21e1S ‘1UBWUIBA0D) [2007]

$90IM3S Adlj0d

‘alIsgam Gz0Z Sl uelpaw 000‘00€$ ‘paioads By 'SalelsS pajun ulssam | ‘saninn Jaremalsepn pue Jalepn | welboid Jo 8o | welbold juelo
Gz0ziarem | Jayepn Joualul Yl jo | pue 000'6T$ Usamiag J0U S| 9% 3yl Inq By} Ul JaYem JaA0 JOI)U0D pue SasUD | ‘1OHISIg UOIBAISSUOD ‘uonniisu| ‘uoewre|day abuajeyn
/AnoB 1op'mamy/:dny | Juswiedaq ay ISIA abuels AjjeaidA] | ‘pasinbai si yorew v | uanald 01 SI GZ0Z 1818/ JO [eob ayL leuoireonp3 ‘sdnoio njoiduoN 10 neaing G20z Jarepy
'SUIa2uU0d
wa)sAs023 paje|al Jayjo pue ‘relgey
Usl} pue ajip|im ‘Jount Jayemwlols
‘Aurenb Jre 0y siyauaq 1By} J0}
S)s8.0) ueqin Buibeuew o} yoeoidde
wa1sAsoda ue spyoddns weiboid ayy
‘rejnaiued uj “Ansaloy Aunwwod pue
ueqJn Jo malA ansijoy e Buiioddns (g)
pue sanssi Ansalo} Aunwwod
JagqwianoN pue ueqin u; sjeuoissajold
Jo Aepsan] 92In0sal asIanIp Buinjoaul (g) Aouaby requ ‘Aousby
puodas ay) anp 'spuny 's1sa10} AYunwiwod pue uegin [e1I0)11I9 ] /o7eIS ‘IUBWUIBA0D)
ale sresodoid-ald 92IN0S [eIaPa) JO sanfeA [e2160]023 pue ‘JILOU0S [e207 ‘samnn Jayemalsepy sjueID areys-
“Jaquiaidas ul yoam 000'S2T$ -uou yum (Jejjop ‘[e190S BU) INOCe UolewIoul | pue Jayepn ‘1o1ISIg UoeAIasuo) 150D abua|reyd
1S4l 8Y) pases|al S| Uelpaw - 000'052$ J1o} rejjop) Arenba Bunesiunwwod AjpAndaya (T) | ‘uonnuisu| reuoneonp3 ‘sdnoio AnsaioH
oejonu | si sjesodoid-aid 1o} pue 000‘€$ usamiaqg | 1sea| e paydrew aq Buipnjour ‘sjeob jo Jaquinu 1oiduoN ‘dnois) paysiarep 90IMIBS Aunwwo)d
/Baoyui@aly mvwy:dny | 1sanbay fenuue ay abuel ApeaidA L | 1snw spuny juesb ||y © 9A31yde 0} Ssyiom welboid ay | /Alunwwo) ‘ssauisng 1s8104 Yadsn pue ueqin
uolyeloisay
renqeH
‘a|genobau pue juswabeuep
Sl junowe SJIPIIM pue
SIY} INQ S82INIBS ysi4 jo uoisinig
pui-ul Jo spuny AKouaby [equ ] ‘JUBWUIBA0D ‘uopyelolsay
Buiyorew ybnoayy ‘Spue| JIay} uo srenqgey ajpim [e207 ‘101ISIQ UONBAIBSUOD | TeugeH Jo youelg
awoy=abedmain 000°'G2$ | 1509 198f04d |10} BYY pue ysi} 810iSal 0} SIsumopue| ‘JaumopueT ajeAlld EXIIVEISETITIIN welboid
£0P"IUBIUODMBIA S| uelpaW - 000'S2$ | 1O %0S SaINQLIUOD areAld 0) due)sISSe [ejoueUl [ ‘uonNIISU| feuolrednpl ‘sdnolo pue ysi4 's'n SIIPIM
/siauned punous- pue 00E$ usamiaq jueo)dde pue [ealuyda} sapinoid weiboid 1oiduoN ‘dnois paysiarem ‘101181u] 3y} JO pue ysiH
/noB smy'so29//:dny | Jeak ajgejrene spun4 abuel ApeaidA L ue AjreaidA L 3JIIPIIM pue ysi Joy siauned ay | JAlunwwo) ‘ssauisng | uawuedaq 's'N Jo} siauued

NOILVINHOLNI
JHON

JONVH $

S103r0dd 40 S3dAL

ERIRIRE]

HOSNOdS

27



(panunuod) s19aloid UOIIRIOISOY JBAIY pue WeallS 10} S1uel "€ ajqel

‘Juswaaibe ay} Jo ay| 8y} Joj Jengey aus
urejurew o} Aressadsau sdals ay) s|relap pue
‘way} Buijreisul Joy a|npayds e pue sadnoeld

10 1sI| & sapnjoul ‘renqey ajpim Buinoidwi
10} s[eob sJaumopue| ay) saquasap ueld ay
"JOLIISIP UOITRAISSUOD [220] B YlIM UOB)NSU0D
ui ued Juswdojansp 1elngey aylip|im e sredsid

0] 90IAISS UONBAIBSUOD S82IN0SaY [einfeN
SVASN Yyum 3iom siuedioiued eldey
ajlpiIm pue ysiy anoidwi pue ysijigeisa

uol[lIN djay o3 Burreys 1s09 pue aouelSISSE [IIUYID}
652$ papreme sem yroq sapinoid 3| “spue| ayeaud uo yengey welboid
/diyw/sweiboud weiboud siyr 2002 ajiIp|m anosdwi pue dojanap 03 Juem oym SaAnuUadU|
/AOBBpSN'SaIU" MMM ssao04d A4 Ul ‘Janamoy yorew a|doad 1o} weiboid Areyunjon e si (dIHM) slaumopue] JelqeH
/i:dny | dn-uBis snonupuo) ‘a|qe|iene 10N [eJapaj-UoN %SGz wrelbold aAnuadu| YeugeH aylpjiM ayL arenlld ‘sdnoio woiduoN | SDHN - vAsSN aJIPIIM
‘papinoid
a( 1shw abealoe Aouaby requ] ‘Aouaby
ay} Bunolsal [eL0)II9 1 /31e1S ‘JUBWUIBA0D)
10 1500 83U} JO %52 ‘pue| | [edo7 ‘sannn Jaremalsepn pue
01 dn ‘sjuedionsed [eanynoube reuibrew Buunal 1oy abueyoxa J9Ye A ‘101ISIQ UONBAIBSUOD
jusWases | Ul spueam 10910id pue 81018l 01 SAIUIUI ‘JaumopueT areaud
‘punoi 1eak og pue [eloueUl ynm siaumopue| sapinold (SOHN) | ‘uonniisul feuoireanpg ‘sdnoio welboid
/A0B epsN’SoIU MMM -Ieak pajdaosoe sjuswaaibe areys 92IAI9S UOIIRAIBSUOD S82IN0SaY [elnjeN woiduop ‘dnols paysisrem anlasay
J/:dny ale suoneolddy -1S02 UOIeI0ISal 104 vasn ay ‘weibouid Areyunjon siyy ybnosy J/Aunwwo) ‘ssauisng | SOUN - vASN spuepam
‘wesboud Bunsixa
ue JO Juswaulalauswadsueyus uoddns
J0 weiboud Juswabeuew Jo uoneIoIsal
‘uonoalold spuepam e jo Juswdojansp
femui 8y woddns weiboud siyy Japun
papuny s108l0.1d ‘s82inosal ueledu pue
puejiam 198104d A|9AId8Y3 01 SluawuIanoh
[e20| pue saqu ‘sajels jo Aoeded ayy
pling s108loid "uonnjjod Jayem jo uoneuIwIR
pue ‘uononpal ‘uonuanald JUSIXa ‘s1oald
‘sasned ay) 0} Bune|al saipms pue ‘skanins
‘suonensuowsap ‘Buiuresy ‘syuswiiadxa
‘uoiBal ‘suoneBiisanul ‘Yoreasal Jo Uoljela|adde pue
0} uoifal woly | 000'0S2$ S! uelpaw uoleulplood ayy Bunowouid Aq uswdojanap sjuelo
/sauljapinbiuelf Aren pue Ajjenuue - 000'00G$ pue welboid spuepam anisuayaidwod Aouaby requ ‘Aousby juswdojanag
/SPUB[ISM/MOMO paulwiaep 000'TT$ Usamiaq yorew abeInooua 0) papusiul ale sjuels [eL0ILID ] /31e1S ‘IUBWUIBA0D) welboid
/noBedammm/:dny ale saulpeaq abuel AjjeaidA L [e19p3J-UON %52 juswdojanag welboid puepsm s, vd3 ayl 1207 ‘sdnoi osduoN vd3a spueiaM\
‘awn ‘sAanins paysiayem mau Buiuueld
Aue 1e arers yoea 10} 9|qe|ieAe OS[e S| ddUelSISSe [eloueUl
Ul S)SIUOIBAIBSUOD pue [ea1uyoa] "adue)sisse Joj a|qibie
are1s SOHN aJe uoiealdal olignd pue ‘uoeAIasuod
ay) 0} douE)sIsse Jarem [ean)nouBe yuawadueyua yengey welboid
1o} sysenbal [ 000°059$ S!I UeIpaw aJl|p|IM puR Ysl} ‘Uoiieloisal pue uonealo uonuanaid
/paysiarem/swelboid fewlo} ywigns | - UOIIN 9T°2$ pue puelam ‘|0Jiu0d JUBWIPSS pue UoISoId Kouaby equy ‘Aouaby pooj|4 pue
/AOB BpSN’SOIU' MMM Kew siosuods 000'G$ usamiag ‘Aurenb Jayem ‘Alddns Jayem ‘uoirebniw pooyy [eLIoNIIB ] /37e1S ‘IUBWIUIBA0S) uonosalold
J:dny 109(0.d 9)q16113 abues AjjeaidAl | 9SG/ Alerewixolddy ‘uonoalolid paysiarem 0] parejal s1aaloid 2207 ‘10LISIQ UoneAIaSU0D vasn paysiarep

NOILVINHOANI
340N

JONVY $

S103r0dd 40 S3dAL

37149191713

dOSNOdS

INVHO

28



