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Table 3.3. List of mapped canopy, shrub, and understory plant species found in each assessed stream reach.
PLANT SPECIES o | =l sl sl a8l sl 5|8l z|ls!ls8!|sgs!s|s|s|s!|s!|s| | =] s
& 4 Z ) 2 2 2 2 Ml 2 2 Z o 2 2 Y, Y Y, 4 & Y
o o = 3 s s s s s > s s = = s s s S = = > p=
Common Natme Scientific Name =) = a i w w u ul a ul w 3 a ul w u u w - 3 o
Box elder Acer negundo X X X X X X X X X X X X X X X X X X X
Crack willow * Salix fragilis * X
Eastern poplar Populus deltoides X X X X X X X X X
Gambel oak Quercus gambelii X X X X X X X X X X
g Creen ash Fraxinus pennsylvanica X
g Hawthorn ? Crataegus spp. * X
Honeylocust ? Gleditsia triacanthos * X I
Narrowleaf cottonwood Populus angustifolia X X X X X
Russian olive ” Elaeagnus angustifolia® X X X X
Siberian elm ” Ulmus pumila X X X X X X X X X
White poplar * Populus alba ® X X X
Narrowleaf willow Salix exigua X X X X X
0 Redosier dogwood Cornus sericea X X X X X X
2 [ Skunkbush sumac Rhus trilobata X X
® | Twinberry honeysuckle Lonicera involucrata X X X X X X X X X X X X X I
Woods’ rose Rosa woodsii X X X X X X X
American speedwell Veronica americana X
Annual ragweed Ambrosia artemisiifolia X X X X
Bigleaf periwinkle © Vinca minor ° X X X
Bluebunch wheatgrass Pseudoroegneria spicata X X X X X
Broadleaved pepperweed ” Lepidium latifolium X
Bulbous bluegrass * Foa bulbosa * X X
Cheatgrass ° Bromus tectorum © X I
Climbing nightshade * Solanum dulcamara ® X X X X
> Common periwinkle ° Vinca minor ° X X X X I
S Creeping barberry Mahonia repens X X X X X X X
O | English vy © Hedera helix © X X X
é'l Field brome * Bromus arvensis ® X
2 | Houndstongue ” Cynoglussum officiale X
Kentucky bluegrass * Poa pratensis * X X
Lesser burdock ? Arctium minus” X X X X X
Myrtle spurge ” Euphorbia myrsinites ® X X
Rampion bellflower © Campanula rapunculoides ° X
Reed canarygrass Phalaris arundinacea X X
Virginia creeper Parthenocissus quinquefolia X
Water whorlgrass Catabrosia aquatica X
Western poison ivy Toxicodendron rydbergii X
Wild mint Mentha arvensis X

* Species not native to Utah.

’ State- or city-listed, nonnative, noxious weed species.

¢ Nonnative, invasive species.
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Table 3.4

Percent cover and invasive species class for mapped vegetation polygons.

REACH POLYGON PERCENT CANOPY | PERCENT SHRUB UNPDE;K'CSE'I[\IOTRY INVASIVE SPECIES
NUMBER COVER COVER CLASS
COYER

LEM 2D 1 76-100+ 6-25 1-5 moderate
LEM 3A/2B 2 76-100+ 0 o] high
LEM 2A 3 o) 76-100+ o] none
LEM 3B 4 76-100+ ©6-25 26-50 high
LEM 3B 5 76-100+ o) 76-100+ high
LEM 3B/4 5] 76-100+ 76-100+ 26-50 moderate
LEM 4 7 76-100+ 6-25 o] none
LEM 4 15 51-75 0 ©6-25 moderate
LEM 4/5A 9 51-75 O ©6-25 moderate
LEM 4 10 26-50 51-75 o] none
LEM 4/5A n 76-100+ 26-50 o] high
LEM BA 12 76-100+ 26-50 o] high
LEM 5B 12 76-100+ 51-75 o] none
UEM 16 14 76-100+ 26-50 26-50 low
UEM 17 15 51-75 26-50 ©-25 none
UEM 17 16 76-100+ 26-50 ©-25 low
LEM1 17 76-100+ 26-50 26-50 low
LEM 1 16 76-100+ 51-75 26-50 moderate
LEM 1 19 76-100+ 26-50 26-50 high
LEM & 20 76-100+ ©6-25 o] none
LEM 9A 21 76-100+ 26-50 51-75 low
LEM 9A/9B 22 76-100+ 26-50 51-75 low
LEM 9C/10 23 76-100+ 26-50 51-75 low
LEM 9C 24 76-100+ 26-50 51-75 low
LEM 9C 25 76-100+ 26-50 51-75 low
LEM 9A/9B/9C 26 76-100+ 76-100+ o] moderate
LEM 9C 27 76-100+ 51-75 ©6-25 moderate
LEM 10 26 76-100+ 51-75 o] high
LEM 10 29 76-100+ 6-25 o] none
LEM 13A 20 76-100+ ©6-25 6-25 moderate
LEM 12A 31 76-100+ 6-25 26-50 high
LEM 2A 32 51-75 26-50 51-75 moderate
LEM 2B 35 76-100+ 26-50 ©-25 low
LEM 1B 34 76-100+ o) ©6-25 moderate
LEM 8B 37 76-100+ 6-25 51-75 majority
LEM 8A 615) 26-50 51-75 26-50 high
LEM &B 39 76-100+ 26-50 51-75 majority
LEM 8A 40 76-100+ 26-50 51-75 majority
LEM 7 4 ©6-25 6-25 76-100+ high
LEM7 42 51-75 ©-25 76-100+ majority
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Creek exist, the presence of trash
and debris degrades corridor
aesthetics in a number of
locations. Common types of
trash include miscellaneous small
items such as bottles, cans, food
wrappers, ropes, tarps, etc.
These items are common in the
more accessible stream reaches
that are used for recreation.
Another common category of
trash is remnant/obsolete
infrastructure such as pieces of
concrete and asphalt, old pipes
and barrels, broken fencing,
obsolete erosion-control devices
such as failing silt fence, etc. In
many instances the concrete
pieces are associated with prior
bank stabilization efforts that
have failed due to the concrete
being undermined by scour or
streambed lowering. Twenty-
seven individual, significant litter
areas were mapped in the study
area during the RCS baseline
assessment work.

Invasive plants
of concern in the study
area:

Russian olive

e Siberian elm

*  myrtle spurge
*  lesser burdock
e periwinkle vine
e English ivy

*  broadleaved pepperweed

Wildlife Habitat
and Connectivity

A wide range of native bird and
mammal species rely on native
insects as a key food source
(Tallamy 2007). These insects
must share an evolutionary
history with plants in order to
recognize them and use them as
a food source. Therefore,
healthy native plant communities
are necessary for a riparian
corridor to function to its
maximum potential in terms of
wildlife habitat. As discussed
above, invasive nonnative plant
species are a concern in about
half of the study reaches within
the Emigration Creek corridor,
and they affect the composition
of the understory and canopy
vegetation layers. In some areas
invasive species comprise the
majority plant cover within a
vegetative layer, limiting the
ability of native plants to thrive

DRAFT EMIGRATION CREEK MANAGEMENT PLAN

3-19

0 ()
= migration Creek

and support native insects, birds,
and wildlife. The lack of
understory and shrub cover in
many reaches also limits habitat
quality in terms of structural
diversity, which is particularly
important for bird populations.

Another issue affecting wildlife
habitat, as well as riparian
corridor connectivity, is the
presence of stream-crossing
culverts. Fourteen culvert
crossings are present within the
study area (Figure 3.11). Most of
these culverts impede or block
fish passage due to steep vertical
drops at their outlets and high-
flow velocities within the smooth
concrete pipes. This limits the
ability of fish populations to use
Emigration Creek as a
continuous travel corridor. The
small diameter of the culverts
also blocks passage by mammal
species such as deer. Within the
study area, a total length of 1
mile of stream is contained in
culvert pipes, limiting the overall
length of open-channel stream
available as aquatic habitat. The
longest continuous segments of
stream in the study area include
a 3,200-foot-long segment
between 1900 East and 1700
South, and study reach

UEM _R16, which is 2,800 feet
long (Figure 3.11).

Nutrient Filtration
and Sediment Trapping

As discussed above, many areas
of the Emigration Creek corridor
lack the dense understory and
shrub cover that are needed to



Factors limiting shrub
and understory cover:

e oversteepened slopes

e inadequate revegetation
efforts following
construction

e soil compaction from
heavy foot traffic

e bank siltation at culvert
inlets

e uncontrolled runoff from
upland areas

maximize the ability of the
riparian corridor to filter
sediment, nutrients, and
pollutants from storm runoff. In
some areas, understory cover is
high but the community is
dominated by invasive periwinkle
or English ivy vines. Because
these vines have shallow, low-
density root and stem systems,
they do not serve the filtration
function as well as native grass
and forb communities would.

Stream Stability

A number of different issues were
noted as affecting stream stability
within the Emigration Creek
riparian corridor. Specific issues
are discussed in the subsections
below.

Stream-Crossing Culverts
Localized erosion and deposition
problems were noted at many of
the stream-crossing culverts
within the study area. Most of

the culverts have diameters of
4-5.5 feet (Table 3.5), which is
significantly smaller than the 17-
foot average channel width at
high flow. Because of this width
discrepancy, a hydraulic
constriction occurs at culvert
inlets, slowing flow velocities and
leading to deposition and
accumulation of sediment and
debris. During the springtime
high-flow period, regular
maintenance is needed to keep
culvert inlets from becoming
blocked by debris and creating a
stability and flooding concern. In
between maintenance visits,
inlets often become partially
clogged, creating backwater
pools and causing silt to drop out
onto the affected streambanks.

This silt buries existing plants and
limits future vegetation
establishment, leaving bare bank
areas that are susceptible to
erosion during storm events.

The size and design of the
stream-crossing culverts also
contribute to stability concerns at
the culvert outlets. During high
flows velocities at the culvert
outlets are very high because of
width constriction and a lack of
bed roughness within the smooth
concrete pipe material. Most of
the culverts have wingwalls and
aprons made of concrete, which
further accelerates velocities.
This leads to scour and bank
erosion where the outlet structure
meets the natural channel and

Top left: Invasive vines on streambank. Top right: Debris and sediment
accumulation at culvert inlet. Bottom left: Scour at culvert outlet.
Bottom right: Erosion at storm drain outfall.
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Table 3.5 Size and condition of stream crossing culverts in the study area.
Eggfflg\:\le REACH ol VIEE(-I;IISI/AI\II:I LDEI?I'OP CULVERT DS INLET
LENGTH b DIAMETER OUTLET CONDITION
AND NUMBER(S) (Ft) * TO OUTLET TYPE (ft) * CONDITION
DESCRIPTION (ft) 2
Emigration between round fair; crack in concrete headwall;
Canyon UEM_R16 1029 53 concrete pipe 4 not assessed obsolete silt fence; rock outlet
and UEM_R17 protection functioning well
gji;i Basin LEM_RO1 187 3 round pipe 4.6 not assessed fair; partially filled with silt
between round )
Crestview Drive LEM_RO!1 242 9 corrugated 55 good zzz:’rbj:i?%mn’ 4ot
and LEM_RO2A metal pipe P
between round poor; scour around concrete
Hogle Zoo LEM_RO2A and n74 57 corrugated 5.5 good apron (2.8 depth);
LEM_RO2B metal pipe trash/concrete chunks
Path in middle metal three-
of LEM_RO2D LEM_ROZD o <! A e g00d
Bonneville Golf between round good; some debris poor; scour around concrete
Course-eastern LEM_RO2D and 181 %) concrete pine 5 at I:ate apron (2.5 depth);
golf path crossing| LEM_RO3A pip ¢ rebar/concrete chunks
Bonneville Golf between round poor: significant poor; scour around concrete
Course-central LEM_RO3A and 85 5 concrete pipe 5 debris and sediment | apron (3’ depth); steep/bare
golf path crossing| LEM_RO3B accumulation banks
Bonneville Golf between round poor; debris jam poor; crack in concrete
Course-western | LEM_ROBA and 75 [5) ) 5 diverting flow; tree headwall; scour/undercutting
golf path crossing| LEM_RO5B conerete pipe leaning on headwall around apron; bare slopes
fair; some debris ) )
between round accumulation and fair; tailwater pool present;
Foothill Drive LEM_ROBB and 225 2 . 5 R steep/bare banks; some bank
LEM._ROG concrete pipe erosion aro‘und erosion
concrete wing wall
between Zir;r;iij:: SHx4W fair; some trash/ poor; severe bank erosion;
2100 East LEM_RO®G and 280 20 T (inlet) 5 4.75 | sediment deposition | scour around concrete apron;
LEM_RO7 gonerete pipe (outlet) at grate broken concrete wall
(outlet)
fair; some concrete .
between chunks and minor fair; large concrete apron ‘and
1300 South LEM_RO7 200 6 round 4 erosion around concrete walls; some erosion at
and LEM._ROBA concrete pipe grouted rock lip of apron and at edge of
headwall
headwall
between round fair; appears to clog
1900 East LEM_RO&B and 358 10 norete pipe 4 oco;leionall ) good; tailwater pool present
LEM_RO9A © P v
two vertically poor: appears o
between clog regularly and
1700 South LEM_RI1O 559 25 stacked cach | use il not assessed
and LEM_R1A concrete SHxaW deposition for ~200
boxes
ft upstream
fair; clogs
between square periodically; asphalt
1500 East LEM_R11B 499 12 concrete pipe SHx3W®° and concrete not assessed
and LEM_R12 chunks around/
above headwall
poor; bed, and bank erosion
between round evident; scour around broken
1200 East LEM_R12 361 13 2.8 not assessed ’

? Feet.

’ Elevation change between inlet and outlet based on digital elevation data.

and LEM_RI12A

“H = height, W = width.
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banks. Scour holes between
2.5-5.0 feet deep were measured
at culvert outlets within the study
area.

The stream-crossing culverts on
Emigration Creek create
significant interruptions in the
transport of sediment and woody
debris through the corridor.
Because they create “hard
points” in the streambed, they
also control and alter local
stream gradient and affect
channel characteristics. Within a
given stream reach bounded by
culverts, there is commonly an
upstream “zone” near the culvert
outlet that is characterized by
scour and evidence of streambed
lowering and a downstream zone
near the culvert inlet that is flatter
and shows evidence of sediment
deposition. The length of these
culvert-influenced zones varies,
but it can be as great as 200 feet
in some reaches.

Storm Drain Outfalls
Erosion was commonly observed
at storm drain pipe outfalls within
the study area. These outfalls
deliver storm water runoff to the
creek from streets, gutters, and
rooftops. The outfalls often lack
adequate outlet protection to
dissipate runoff velocities and
protect against erosion. Even
where outlet protection is
provided, stabilized conveyance
channels are typically lacking
between the protected outlet and
the main Emigration Creek
channel, and evidence of rill
erosion in these areas is
common. Of the 23 mapped
outfall locations, 16 were ranked

Top: Low bank erosion/root zone
scour. Right: Terrace erosion.

as medium- or high-priority areas
for stability improvements.

Bank Erosion

Lateral erosion of streambanks is
a natural process in stream
channels, which are dynamic
systems. Erosion and sediment
transport are necessary for the
creation and maintenance of
important habitat features such
as scour pools, undercut banks,
and spawning gravels.
Deposition of sediment onto
floodplain areas is also
important, as it provides fresh
substrate for the growth of willow
and cottonwood seedlings that
are needed to maintain native
riparian forests. However,
excessive amounts of erosion or
deposition can degrade habitat
and water quality, and threaten
municipal infrastructure and
residential homes.

Several types of bank erosion
were observed in the study area.
Low bank erosion/root zone
scour are evident in nearly all
study reaches and are associated

with the flashy urban hydrology
that produces frequent, erosive
runoff events during storms. In
some areas, it appears that
streambed lowering is also
contributing to low-bank erosion
by causing the toe of the slope to
become undermined. In some
reaches tall, vertical, bare banks
are present where the creek has
migrated laterally into a fine-
grained Bonneville terrace
deposit. This type of terrace
erosion at the outside of bends is
a natural process, but it is a
concern where it poses a risk to
infrastructure. Localized bank
erosion caused by direct channel
alterations is another type of
erosion problem observed in the
study area. Several RCS
workshop attendees described
bank erosion problems on their
property that began after fill-
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placement or bank-hardening
projects on adjacent properties
altered streamflow patterns. This
type of problem can occur when
bank-stabilization efforts are not
implemented comprehensively
throughout a reach, because
measures taken to fix erosion in
one location may alter channel
shape and flow hydraulics and
inadvertently create erosion in a
different location.
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