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INTRODUCTION

The Corner Canyon Creek Channel Stability Evaluation was undertaken by
Sal. Lake County in 1984-85. The project manager, Mr. Steven F. Jensen, is
certified by the Soil Conservation Society and American Registry of Agronomy as
a Certified Erosion and Sediment Control Specialist. The field work for the
project was subcontracted to the Salt Iake Scil Conservation District, where
Mr. William D. (W.D.) Robinson was the principal investigator. Mr. Robinscn
possesses an undergraduate degree in Watershed Management from Utah State
University.

This evaluation follows closely to those subcontracted earlier by Salt
Lake County to the local Soil Conservation District. Previous studies have
been made and published on the valley tributary segments of Big Cottonwood,
Little Cottonwood and Millcreek, by Mr. Jeff Harris. This most recent series
of evalwations include City Creek, Red Butte Creek, and Emigration Creek.

The Channel Stability Evaluation series is based on a field observation
model developed by the U.S. Forest Service Northern Region and was first
applied in watersheds of Montana in the mid to late 1970's. It offers a useful
qualitative plarming guide to detailed assessment and engineering studies on
specific stream reaches. It is not intended to be used as a gquantitative
planning tool, since detail in measurements of soil loss, channel erodibility
and sediment delivery are necessary to prescribe alternative management
strategies.

The Corner Canyon Assessment can be used in conjuction with the 1981
Agricultural Non—-point Water Quality Assessment to prioritize reaches an the
stream recommended for remedial or permanent runoff controls. It is also noted
that Salt Iake County Public Works (Flood Control) has proposed three major
storiwater and snowmelt detention basins on Corner Canyon Creek. Prcblems on
the Crees have been known and reascnably understood for about 10 years.

Funding has precluded any substantial implementation of erosion or pollution
control measures. ‘

If preventive erosion controls continue to be ignored on the Corner Canyon
drainage, future plans to expand residential growth on Draper foothills and in

the Traverse highlands will aggravate and worsen present problems of flooding,
property damage, road damage, sedimentation and water pollution. This will
degrade the pristine quality of life in the Draper commmity, and cause excess
burden on taxpayers to rectify recurrent problems and wage on—going battles
with un-checked runoff.



VY AAOLS XD NOANYD
TINAOD HHI A0 NOTIVOOT

T JENOTH




A. STUDY METHODOLOGY: RATING FACTCRS

The Stream Reach Inventory and Channel Stability Evaluation rates
conditions for three major stream components: Upper Channel Banks, Lower
Chamnel Barks, and Channel Bottom. :

1. UPPER CHANNEL BANKS. For the immediate zone above the normal high
water mark, the procedure rates the following factors:

A. Iandform Slope. "The steepness of the land adjacent to the stream
channel determines the lateral extent and ease to which banks can be eroded and
the potential volume of slough which can enter the water....the steeper the
land adjacent to the stream, the greater the potentlal volume of slough

material."
1. Excellent: Side slopes less than 30% on both banks.
2. Good: Side slopes up to 40% on one or occasionally
both banks.
3. Fair: Side slgpes to 60% cammon on one or both barks.
4. Poor: Seep slopes over 60% on both barks.

B. Mass Wast1ng Hazard. Mass movement of banks by slumping or
slldlng introduces large volumes of soil and debris into the channel suddenly
causing constrictions or complete damming, and grossly increasing sedlmentat1on
rates.

' 1. Excellent: No evidence that conditions does or could exist.
2. Good: Evidence of infrequent or small slumps.
'3. Fair: Frequency & magnitude increasing; high water aggravates
- the condition with subseqguent undercutting
4. Poor: Potential slides from any 1ncrease in flow causes
: year—round sedimentation. .

C. Debris Jam POtential' Tree trunks, limbs, and other debris cause

deflect1on of flows.
: - 1. Excellent Debris on banks, but not situated to enable stream

to entrain it into channel. '

2 Good Debris present offers bank protection but could flcat
away forming only small jams.

3. Fair: Noticeable accumulation of all sizes and stream is

enough to float it away-
- 4. Poor: Moderate to heavy accumulation present that, during
' high flows, could cause severe debris jams.

D. Vegetative Barnk Protection. Soil is held in banks by plant
roots.  Root mats increase in density with proximity to the open channel.
Trees and shrubs have deeper roots than grasses and forbs. The density of both
understory and overstory vegetation, the more resistance to high-flow bank
erosion. Damage from flow turbulence is greatest at the bark endge and
diminishes with distance from the normal channel. Vegetal variety is more
desireable than a monotypic plant commnity. Young plant, growing and
reproducing vigorously, are better than old, decadent stands.
1. Extellent: 90% coverage by trees, shrubs, grass, and forbs.
Variety present. Reproduction evident. Dense rcot mass.
70%-90% coverage, with shrubs prevalent. Deep root |
mass more pravalent than dense rcot mass.
3. Fair: 350%-70% coverage Ly any plant species. Reproduction
‘ is small or non-existent.
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2. LOWER CHANNEL BANKS.

The lower chammel zone is located between the normal high water and low
water lines. Both aquatic and terrestrial plants grow but normally density is
sparse. Lower channel banks define present stream width. Stability of channel
barks is indicated under a given flow reginmen by minor, imperceptable changes
in channel width from year to year. Erosion encroachment is nil.

Under conditions of increasing channel flow, banks weaken and both cutting
and deposition begin, USUALLY AT BENDS AND POINTS OF CONSTRICTION. Cutting is
_evidenced by steepening of lower barnks, Whldh begin to undercut, crack, and
slump.

A. Channel Capacity. Channel width, depth, gradient, and roughness
determine the volume of water which can be transmitted. Scme indicators of
channel capacity are widening or deepening, which are expressions of the most
recent flocd event.

' 1. Excellent: Stream cross-section is ample for present peak volumes
‘ plus some additional. Over-bank floods are rare.
2. Good: - Adequate cross-sections contain morst peak flows.

3. Fair:- Channel barely contains peak runoff in average years.
4. Poor: Channel capacity inadequate, over-bank floods common.

B. Bank Rock Content. Where vegetation cannot grow, it is the size and
shape of the rock component which determines resistance to flow.
1. Excellent: Rock comprises 65% or more of bank content. Angular
12" boulders are numerous.

2. Good:  Rocks comprises 40%-65% of bank content, at 6"-12"
o sizes.

3. Fair: Rock comprises 20%-40% of bank volume at 3"-6" size.

4. Poor: Less than 20% rock fragments, mostly of gravel sizes

1"-3" in diameter.

C. Obstructions and Flow Deflectors. Embedded logs or boulders which
change direction of flow and form sediment traps.
1. Excellent: ILogs, rocks, and other flow obstructions are firmly
‘ embedded and produce non-erosive flow patterns Pool
riffle relationships are stable.
2. Good: Obstructions present which create some erosive cross—
currents, -and some sediment lis trapped in pools
.. decreasing their capacity.
3. Fair: Moderate and unstable obstructions which cause notice-
able erosion of the channel. Cpnsiderable sediment
deposition behind cbstructions.

4. Poor: Frequent unstable cbstructions and traps, cau51ng
' continucus seascnal shifts. Channel migration and
widening.
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D. Cutting. ILoss of aquatic vegetation by scouring or uprooting.
Beginning near the top, and later extending to the total depth, the lower
channel bark becomes a near vertical wall.

1. Excellent: Very little or no cutting is evident. Raw, eroding
banks are infrequent, short and less than 6" high.

2. Good: Intermittent cutting along channel outcurves and at
constrictions. Vertical cuts less than 12" high.
3. Fair: Significant bank cutting occurs frequently along the

reach. Vertical barks 12" to 24" high are prevalent
as are root mat overhangs and sloughing.
4. Poor: Nearly continuous bank cutting. Vetical cut faces
over 2' high with frequent overhangs and side
failures. ' :

. E. Deposition. The appearance of sand & gravel bars where they did
not previously exist may be one of the first signs of strema erosion.
1. Excellent: Very little or no deposition of fresh silt, sand or
o « gravel in channel bars in straight reaches or p01nt
" : bars on the inside banks of curved reaches. :
© 2. Good: Some fresh deposits behind obstructions. Coarse
- gravel size class. :
3. Fair: - Deposits of fresh, coase sands and gravels with bars
: , enlarging and pools filling with riffles predominate.
4. Poor: Extensive deposits of fresh sand, silts, and small
: Co gravels. Rapid bar development common (no vegetation)
Sediment storage full and moving during low flows.

3. CHANNEL BOTTCM.

The channel bottom is almost totally an aquatic environment, composed of
inorganic rock constituents and a complex commmity of plant and animal life.
Both components offer clues to stability of the stream bottom. Rock
angularity, brightness, packing of bottom particles, distribution of bottom
materials, scouring and depositional indicators, and aquatic vegetation are
the factors to be rated. : '

A. Excellent to Poor ratings for angularity relate to the roundness

" exhibited and the smoothness or polish on the rock surface.

B. Brightness ratings relate to the lack of algae on the rocks, which,

if present, produce a dulling of the rock surface;

1. Excellent: Less than 5% of the total bottom should be bright. Mostly
covered by growths of film of organic stain.

2. Good: 5%-35% of the bottom appears brighter.
3. Fair: 50~-50 mixture of bright and dull surfaces
4. Poor: Bright, freshly exposed rock surfaces predominate.
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Consolidation of Bottom Materials. Under stable conditions, rock
particles are packed together creating some overlap of larger materials like
This creates high resistance to bottom scouring flows.

Excellent:

Good:
Fair:

Pocr:

Tightly packed array of rock sizes with overlapping
sufficient to resist dislodge by kicking.

Packing can be dislodged by higher than average flows.
Moderately loose with no overlap pattern and moveable
by average high flows.

ILoose array moved easily by average flows and move under
foot. Similar size and assortment of mostly round rodks.

Bottom Size Distribution and Stable Materials. ILarge boulders and
are con51dered more stable in average conditions. -

Excellent:

Good:

Fair: e

Poor:

No notlceable dhange in rock size distribution, stable
rock materials between 80%-100%.

Slight shift in distribution. Stable rocks 50%-80%.
Moderate shift in size classes. Stable rocks 20%-50%.

Marked, pronounced shift in size distribution. Stable
" materials’less than 20%-

Scouring and Deposition.

Excellent:
Good:
Fair:
Poor:

Neither scourihg nor deposition'are-evident. 5% may be

present along the length of the reach.

Affected reaches from 5%-30%. :
30%-50% of the bottom is in a state of flux.
50% of more of the bottom is constantly moving.

Aquatic Végetatlon The existence of clinging moss and algae indicate
bottan stability adequate to promote growth within a single season.

Excéllent:

Good:
Fairs

Poor:

Clinging plants are abundant throughout reach from bark
to barnk, and moss/algae are apparent in all directions.
Plants common in slower portions but absent in swift water

Plants are found but occurrence is spotty. Absent from
rocks in swift and even slow areas. '

Plants rarely found anywhere in the reach.

The rating sheet used to record cbservations is shown in Figure 2.
Each stream segment reach was rated, with reaches averaging 300'-800'.



'-Figu_re 2 ..

Major Drainage SATT TAKE SUB-BASIN v Date

Observer(s) Stream Name JORDAN Reach Number
Elevation . to feet Watershed #

A valley bottomland is that total area of land which includes the stream chanmnel,
the adjacent floodplain, benches or terraces, and other gentle terrain, and normally
those valley toe slopes which may directly affect or be affected by the stream.
Valley bottomlands may be stratified into aquatic, riparian, terrestrial, and
floodplain phases.

Directions: Circle the appropriate response or £ill in the blank as required.

Valley Shapes: v/ \\/f L—) ' L——l \ ‘ —f
g Mol VoiepEP U =S pED B ~SWAED BRos-
Valley Width: narrow ( 100")  moderately wide (100'-325") wide ( 325")

Side slope Gradient: low ( 30') moderately steep (30-60%Z) steep ( 60%)

Valley Grad%ent:- " 1low( 4%) moderatélyrsteep (4-8%) steep ( 8%)

Channel Gradient: - very loﬁ ( 272) . riow (2-3Z) moderately steep (3-6Z steep ( 6%)
Channel Size:  width  ft. ° Average depéh’ ft.. ' Flow pattern

Gecldgic materials in bottom:

Landform/Type

RIPARIAN PHASE = FLOODPLAIN TERRESTRIAL PHASE

vegetative type:

vegetative covaer density::

type of debris:

sediment buffer potential:

Number of debris jams &/or f£ish blocks/mile . Upstream watershed impacts (Type)

1. Exposed bedrock % 5. Small rubble, 3"-6"

Size Composition of 2. Large boulders, 3' + Dia. % 6. Coarse gravel, 1'"-3"
Bottom Material 3, Small boulders, 1-3' % 7. Fine gravel, 0.1"-1"

8

(Total to 100%Z) ~ 4. Large rubble, g"-12" - 7 8. Sand, silt, clay, muck
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