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Neffs Creek is directly tributary to a residential development at the Canyon mouth.  The 2002
Flood Insurance Study identified flooding associated with Neffs Creek affecting approximately
150 homes (see Flood Insurance Rate Map panels 49035C0316E and 49035C0317E).  Currently
normal Neffs Creek flows are conveyed to a storm drain system in Wasatch Boulevard.

The Neffs Canyon conveyance system was constructed prior to the inception of the Federal
Flood Insurance Program.  A key purpose of Salt Lake County Flood Control is to plan drainage
improvements to better protect County residents from flooding and bring the system up to the
requirements of the Federal Flood Insurance Program.

D Define the 100-year flood flows.

D Evaluate debris flow hazard.

D Identify means for flood and debris flow hazard mitigation.

The scope of the Neffs Canyon Creek Master Plan included the following:

D Documentation and review of the existing Neffs Canyon Creek conveyance system,

D Hydrologic analyses to define design stream flows.

D Debris flow hazard evaluation.

D Develop alternatives for mitigating flood hazards to residences.

D Participate in public meetings to receive public input on flood hazard mitigation
alternatives.

D Prepare Master Plan Document.

The Neffs Canyon Creek Master Plan has been completed in accordance with a contract
approved on April 7, 2005 between Salt Lake County and Hansen, Allen, & Luce, Inc.
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A drainage basin is an area where all precipitation that falls within it will collect to a common
point.  Another name for a drainage basin is watershed or catchment.  Subbasins are located
within a larger drainage basin.  Drainage subbasin boundaries depend upon both the
topography and the location of storm drainage facilities.  The delineated Neffs Creek drainage
basin and subbasin boundaries are shown on Figure II-1.

Subbasin characteristics were developed based on field observations and the GIS mapping
supplied by Salt Lake County.  Important subbasin characteristics discussed in this report
include:

• Subbasin Area
• Hydrologic Soil Group
• Percentage of Impervious Area
• SCS Curve Number
• Basin Lag Time
• Conveyance System Routing

Subbasins were delineated within ArcView GIS using USGS Topographic Quadrangle maps and
the locations of storm drainage facilities.  Mountain watersheds were divided into subbasins
where distinct vegetation, soil type and precipitation characteristics were found.

Hydrologic soil group is a indication of the soil’s minimum infiltration rate.  Soils are assigned a
hydrologic group of A, B, C, or D by the Natural Resource Conservation Service (NRCS, formerly
know as the Soil Conservation Service, SCS).  Soils of hydrologic soil group A have the highest
infiltration rate, and therefore produce the least amount of runoff.  Soils of hydrologic soil group
D have the lowest infiltration rate, and therefore produce the highest amount of runoff.  Soil
maps were obtained from the Natural Resources Conservation Service (NRCS) Web Soil Survey
(http://websoilsurvey.nrcs.usda.gov/app/ ).

Impervious areas within each urban subbasin were estimated using the GIS model.  The
impervious area was divided into two components: directly connected impervious areas and
unconnected impervious areas.  Directly connected impervious areas provide a direct path for
runoff from the impervious area to a conveyance such as a pipe, gutter, or channel.  Directly
connected impervious areas include roadways, parking lots, driveways, and sometimes the
roofs of buildings.  Runoff from unconnected impervious areas include sidewalks that are not
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adjacent to the curb, patios, sheds, and usually some portion of the roof of the house or
structure.  Unconnected impervious area is combined with the pervious area of a subbasin
resulting in a weighted curve number for unconnected area.

The SCS curve number methodology is described in the NRCS publication TR-55.  A curve
number is determined based on several factors described in the manual.  These factors include:
hydrologic soil group, cover type, treatment and hydrologic condition.  The hydrologic soil
groups were discussed earlier in the hydrologic soil group section.  The cover type is the kind
of vegetation prominent in that area.  Urban areas were assumed to have a normal mix of
grasses and shrubs common in residential yards.  Vegetation cover types were delineated using
aerial photography and the NRCS soils map.  Vegetation cover types were verified through site
reconnaissance.   The mountain vegetation cover types are described following.

  This complex includes a mixture of grass, weeds, and low-growing brush,
with brush being the minor element.  This cover was found on the ridges and more
exposed areas.

  This cover type includes pinyon, juniper or both with a grass understory.

  This vegatative cover consists of mountain brush mixture of oak brush,
aspen, mountain mohogany, bitter brush, maple, and other brush.  This is only found on
the high north-facing slopes.

The drainage subbasin composite curve numbers were calculated by an area weighting
method.

The basin lag time for mountain areas was calculated using the regression equation outlined
in the article entitled “Lag Time Characteristics for Small Watersheds in the U.S.” by M.J. Simas
and R.H. Hawkins.  The equation relies on basin area, slope, and curve number characteristics.
The regression equation follows:

Tlag = .0051 x width.594 x slope-.15 x Snat
.313

where

width = Watershed Area / Watershed Length
slope = Maximum Elevation difference / Longest Flow Path
Snat = 1000/CN - 10

Mountain area runoff enters Neffs Canyon Creek via sheet flow, shallow concentrated flow and
stream flow.  In urban locations runoff is routed to Neff’s Creek through storm drain pipes or road
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side drainage ditches.  The shape and roughness of these conveyance systems were estimated
based on site visits and engineering judgment.

Subbasin hydrologic characteristics for the mountain area conditions are summarized in Table
II-1.  Required hydrologic characteristics for use in modeling storm water runoff with the Soil
Conservation Service Curve Number (CN) and Unit Hydrograph technique include drainage
area, Curve Number, and Lag Time.

Upper Basin 723 63 1.32

Middle Basin 822 67 1.18

Lower Basin 840 66 1.25

SMB1 73 65 0.12

SMB2 235 65 0.16

TOTAL: 2693

Hydrologic characteristics for urban areas in the model are presented in Table II-2.  Urban
hydrologic characteristics for use in modeling storm water runoff with the SCS Curve Number
and Unit Hydrograph technique include drainage area, percent of the subbasin which is
covered by impervious area, percent of the subbasin which is directly connected impervious
area, composite curve number representing the portion of the subbasin which includes the
pervious area plus the impervious areas which are unconnected (that is runoff off these areas
flows across pervious surfaces prior to entering the conveyance system), and time of
concentration.
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Urb-1 31 32 14 65.6 42

Urb-2 81 35 17 66.0 43

Urb-3 24 38 19 66.6 18

Urb-4 18 38 19 66.5 17

Urb-5 13 32 16 64.8 18

Urb-6 30 45 29 66.0 28

Urb-7 10 42 25 66.3 15

Urb-8 21 53 36 68.0 16

TOTAL: 207

Precipitation depth-duration return period information provided in the”Rainfall Intensity Duration
Analysis  Salt Lake County, Utah” (TRC North American Weather Consultants, 1999) (hereinafter
referred to as TRC 1999) and from National Oceanic and Atmospheric Administration Atlas 14
(NOAA 14) found on the website http://hdsc.nws.noaa.gov/hdsc/pfds were compared.  The TRC
1999 depth-duration return period maps cover the urban portion of the study area.  The
following table provides a comparison between the predicted 100-year rainfall depths for the
urban area taken from the two sources.

RETURN PERIOD - DURATION TRC 1999 NOAA 14

100-YEAR 30-MINUTE 1.24 1.49

100-YEAR 1-HOUR 1.62 1.84

100-YEAR 6-HOUR 2.38 2.33

100-YEAR 24-HOUR 3.46 3.53
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Because the TRC 1999 depth-duration return period maps do not cover the mountain
watersheds, it was decided to use the NOAA 14 data for consistency. The precipitation values
used were dependent upon the general elevation and location of the different sub-basins.  The
precipitation values were assigned to general zones which include: Upper Neffs Canyon, Middle
Neffs Canyon, Lower Neffs Canyon, and the Urban Area. 

The storm duration that will produce the highest peak runoff flow rate is dependent on rainfall-
duration relationships, the characteristics of the basin, and upon the level of detention storage.
Generally speaking, the longer runoff takes to flow through a drainage basin or detention basin,
the longer the critical storm duration.  A duration sensitivity analysis of the hydrologic study area
was performed by successive model runs using 1-hour, 3-hour, 6-hour, 12-hour, and 24-hour
storm durations.  The 24-hour storm duration was found to produce the largest peak and was
used as the basis for Neffs Canyon design flows.

Critical runoff events from urban areas along the Wasatch Front are caused by cloudburst type
storms, characterized by short periods of high intensity rainfall.  During the 1960's and early
1970's, Dr. Eugene E. Farmer and Dr. Joel E. Fletcher completed a major study of the
precipitation characteristics for storms in northern Utah based on data from two rainfall gage
networks located in central and north-central Utah.  These gage networks are referred to as the
Great Basin Experimental Area (GBEA) and the Davis County Experimental Watershed (DCEW)
respectively.  This effort has become the definitive source for rainfall distributions appropriate
for the Wasatch Front area.  Because this study applied to short duration storms, it was not
applied to durations exceeding the 6-hour event.

Thirteen separate gaging stations in the Great Basin Experimental Area (ranging in elevation
from 5,500 feet to over 10,000 feet) were maintained for varying periods of time from 1919 to
1965.  Fifteen gaging stations were maintained in the Davis County Experimental Watershed
(ranging in elevation from 4,350 to 9,000 feet) for varying periods of time between 1939 and
1968.  After completing their analyses of the data, Farmer and Fletcher found that “more than
50 percent of the storm rainfall depth occurs in 25 percent of the storm periods;” and that
“usually more than half of the total depth of rain is delivered as burst rainfall.”  Farmer and
Fletcher developed design storm distributions which have become accepted by governmental
entities including Salt Lake County and Davis County as the characteristic distributions for storms
in Utah of short duration (generally less than six hours).

The work of Farmer and Fletcher was expanded in 1985 to develop a 24-hour rainfall distribution
from the GBEA data (VHA, 1985).  For the derivation of the design 24-hour rainfall event, a storm
was defined “as a period of continuous or intermittent precipitation delivering at least 0.1 inches
of rainfall during which time dry periods without rainfall did not exceed four hours.”  Storms
having durations ranging from 20 hours to 28 hours were accepted to be representative of a
24-hour storm duration.  The 24-hour duration storms were then screened to include only storms
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which contained rainfall meeting the burst criteria of having over 50 percent of the precipitation
occurring in less than 25 percent of the time.  Storms meeting the burst criteria were further
categorized in accordance with which quartile of the storm the burst had occured (i.e. the first,
second, third or fourth quarter of the storm period).  Identified storms were used to develop a
24-hour design storm distribution for use in Utah.

A sensitivity analysis for all storm distributions developed shows the 3rd quartile storm distribution
to produce the higher runoff peaks.  The SCS Type II distribution is an extreme distribution which
includes a very intense burst of rainfall with over 35 percent of the 24-hour total rainfall
occurring within a half hour.  The GBEA 3rd Quartile storm distribution developed in 1985 includes
a burst of rainfall with an approximate 10 percent of the 24-hour total rainfall falling within a half
hour period.  In a similar comparison, the SCS Type II distribution allows approximately 62
percent of the total precipitation to occur within the same period. 

Because the distribution was developed based on local data, the GBEA distribution is believed
to be the best available storm distribution for Utah for storms lasting between 6 and 24 hours.
For the same reason, the Farmer-Fletcher distribution is the best available storm distribution for
durations of less than 6 hours.  Comparisons of the predicted runoff peaks from the GBEA storm
distribution and from the Farmer Fletcher storm distribution reveal good agreement for a 6-hour
duration storm.

Aerial reduction factors were applied to the model based on the Salt Lake City Hydrology
Manual.  These factors were developed to compensate for the aerial differences associated
with different storm durations and drainage basin area.  The total area for the combined sub-
basins is 4.52 square miles which results in an aerial reduction factor of 0.96 or an equivalent
precipitation depth reduction of 4% for the 24-hour event.  The respective areal reduction
amounts shown in Table II-4 were applied to each of the precipitation depths obtained from the
NOAA 14 Atlas.

30-minute 0.82

1-hour 0.86

3-hour 0.91

6-hour 0.93

12-hour 0.95

24-hour 0.96
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Rainfall is assumed to produce the peak runoff for Neffs Canyon Creek.  The NOAA Atlas 14 did
not include an update to the May-October rainfall amounts included in NOAA Atlas 2.  The
precipitation values found in NOAA Atlas 14 are based on the complete data set (full year
including snow).  In order to predict the rainfall values based on the NOAA  Atlas 14, a ratio was
calculated using the NOAA Atlas 2 May-October rainfall versus the full year precipitation from
NOAA Atlas 2.  This ratio was applied to the NOAA Atlas 14 full year precipitation values to
produce design storm rainfall amounts.  The precipitation values from NOAA 14 with areal and
rainfall adjustments are shown in Table II-5.

Upper Neffs Canyon 1.20 1.58 1.98 2.32 3.10 3.97

Middle Neffs Canyon 1.20 1.56 1.95 2.26 3.01 3.77

Lower Neffs Canyon 1.16 1.51 1.86 2.12 2.74 3.32

Urban Area 1.14 1.49 1.80 2.04 2.60 3.12

Transmission losses result from infiltration along the drainage channel reaches and are
calculated using methodology presented in the “National Engineering Handbook , Section 4 -
Hydrology, Chapter 19 - Transmission Losses.”  These losses apply to ephemeral streams in
semiarid regions typical of the Neffs Canyon area.  The losses are calculated using regression
equations based on the effective hydraulic conductivity.

A gaining stream is defined as a stream that receives groundwater discharge.  The upper
reaches of Neffs Canyon upstream of about 7,400 feet and tributary channels were assumed
to be gaining, therefore, no losses were applied to those reaches.

A storm rainfall runoff model was prepared for the Neffs Canyon watershed using the U.S. Army
Corps of Engineers Hydrologic Modeling System (HEC-HMS) software.  A summary of the design
creek flow rates for a 10-Year and a 100-Year return period (a 100-year return period event has
a 1% chance of being equaled or exceeded in any given year) are provided in Table VI-1. A
duration sensitivity analysis was performed and the 24-hour storm was found to govern both the
10-year and 100-year events.
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Canyon Mouth 70 300

Wasatch Blvd 90 350

Historical snowmelt peak flows are not available for Neffs Canyon.  Regression equations
developed by Gingery and Associates ("Hydrology Report, Flood Insurance Studies, 20 Utah
Communities, F.I.A. Contract H-4790", 1979) were used to estimate snowmelt runoff.  The
equations rely on the size of the basin area and the return period for the snowmelt event.  Table
II-7 gives a summary of expected snowmelt flows at the canyon mouth.

Mouth of Canyon 50 70 75
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An evaluation of the debris flow hazard potential for Neffs Canyon was completed by Applied
Geotehcinal Engineering Consultants (AGEC), P.C. (Project No. 1050097, August 10, 2005, see
copy on CD in appendix).  The debris flow hazard study included a review of geologic literature,
an evaluation of aerial photographs, filed reconnaissance, and analysis.   AGEC findings are
summarized below.

• “The mouth of Neffs
Canyon is situated
approximately 400
feet above the
Bonneville Shoreline.
The Neffs Canyon
Alluvial fan extends
o u t  o n t o  a n d
coalesces with Lake
Bonneville deposits.”

• “Study of the aerial
photographs did not
identify discrete
debris flow lobes on
the fan.  However,
the distal portion of
the fan is irregular in
extent, which may
be interpreted as a
series of discrete
flows with variable
run-out distances.”

• “Personius and Scott
(1992) map the area
of the Neffs Canyon
alluvial fan as af2,
which is assigned the
age of middle
H o l o c e n e  t o
u p p e r m o s t
Pleistocene (> 5000 years old).”
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• “Landslides typically do not form in limestone and quartzite, which is the bedrock
underlying Neffs Canyon, indicating that this debris flow triggering mechanism would be
less likely than storm-induced erosion on denuded areas.”

• “The southern reaches of the Neffs Canyon drainage basin contain abundant exposed
bedrock, which promotes rapid surface-water runoff that could help generate a debris
flow.  However, these north-facing slopes also contain large areas of dense brush and
trees that act to inhibit mobilization of slope colluviaum.”

• “The potential for debris flow would be increased if a significant portion of the drainage
is burned.”

• “Possible geomorphic evidence of past debris flow activity was observed in the lower
reach of Norths Fork tributary, where boulder trains and levees were observed between
roughly parallel channels on either side of the drainage.”

• “... although the lower drainage channel is relatively broad it contains an incised
channel that would act to partially confine a debris flow.”

• Two methods were used to calculate the potential debris flow volume for each channel
segment.  The total volume of debris flow calculated is 154,700 cubic yards and 148,200
cubic yards for the different methods.

• “The portion of the Neffs Canyon drainage below approximate elevation 6800 feet has
a gradient suggesting deposition rather than erosion and would decrease the volume
of sediment reaching the canyon mouth.  The potential deposition in this reach is
estimated at 13,000 cubic yards.”

• “Overall, it is clear from the literature that debris flows have occurred in the past more
commonly in Davis County than Salt Lake County.  The drainages that produce these
events are typically much smaller than Neffs Canyon.”

• “The predicted debris flow volumes ... represent an event that occurs over the entire
Neffs Canyon drainage basin.  The potential for a smaller flow to occur within one of the
tributary channels, or within tributary channels in a portion of the canyon, is greater than
the potential for debris flows to occur simultaneously within the entire basin.  Further,
many of these smaller flows may be deposited before reaching the canyon mouth due
to the low gradient of the main channel below approximate elevation 6800 feet.”

It is difficult to assign a probability to the potential debris flow events.  In discussion with the
geologist and Salt Lake County, it was decided that taking the average of the predicted debris
flow from the largest channel segment, upper Neffs Canyon, [(35,000 + 58,600)/2] = 46,800
cubic yards and subtracting the estimated deposition in the lower reach (13,000 cubic yards)
provides an estimated debris flow volume (33,800 cubic yards) which may be an appropriate
design volume for facilities with the objective of providing protection to developed ares below
the canyon mouth.  The design debris flow volume (33,800 cubic yards) is about 21 acre-feet.
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The existing Neffs Canyon Creek conveyance system consists of open channels and culverts.
The existing channel alignment is shown on Figure IV-1.   The conveyance system flows through
the Olympus Cove subdivision.  The Olympus Cove subdivision was constructed in about 1958.
The Forest Service boundary defines the east border of the Olympus Cove subdivision.  After
development of the subdivision, the area was identified as an active alluvial fan, with significant
flood and debris flow risk.  This condition is exacerbated because the Neffs Creek low flows
currently are delivered to the subdivision from a channel which is higher than the thalweg
(lowest part) of the canyon.  The higher channel appears to be the result of a past diversion
(possibly for irrigation purposes).   In places the water elevation in the current channel is
significantly higher than the lower thalweg.  The alignment of the current channel and the
thalweg are shown on Figure IV-2.

The diversion to the current channel from the Neffs Canyon thalweg occurs about 1300 feet east
of the homes.  The diversion is somewhat fragile and storm runoff often spills into the lower
thalweg.

The capacity of the existing conveyance system through the residential area was estimated by
surveying the culverts (inlet flow line, outlet flow line, and available headwater elevation at the
inlet) and surveying typical channel cross sections.  A HEC-RAS model was prepared of the
conveyance system and culvert capacities were estimated (see Appendix).  Culvert capacities
are provided in the following table.

Zarahemla Dr. 6375 175 2.5 50

Abinadi Rd 5476 59 3 100

Mathews Way 5192 60 4 130

Parkway Dr. 4597 29 3 50

Adonis Dr. 4232 70 3 55

Brockbank Dr. 3543 68 5 230
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Neptune Dr. 2505 166 5 160

Jupiter Dr. 2099 93 5 138

Fortuna Way 1408 95 5 140

Achillies Dr. 715 45 5 150

Existing channel capacities vary significantly through the Olympus Cove subdivision.  The existing
channel between Abinadi Road and Zarahemla Drive has an estimated bank full channel
capacity of less than 200 cfs (assuming no backwater effects from the culvert at Abinadi Road).
The smallest existing channel capacity is located adjacent to Helaman Circle below Zarahemla
Drive and has an estimated bank full capacity of about 120 cfs.  The safe carrying capacity is
much less than the bank full carrying capacity due to high erosion potential with higher flows
on the steep channel slopes.  The channel adjacent to Helaman Circle has a safe carrying
capacity of less than 70 cfs (due to the risk to a berm).

The channel below Abinadi Road generally has sufficient capacity (in excess of the 100-year
event assuming that the backwater effects are eliminated by replacing the culverts), but there
is a high erosion potential and risk that the channel will move affecting existing buildings. 



SALT LAKE COUNTY FLOOD CONTROL Neffs Canyon Creek Master PlanV-1

A key master plan study objective is to identify means for flood and debris flow hazard
mitigation.  The Federal Emergency Management Agency in “Guidelines for Determining Flood
Hazards on Alluvial Fans” (FEMA, 2000) states: “Active alluvial fan flooding occurs only on alluvial
fans and is characterized by flow path uncertainty so great that this uncertainty cannot be set
aside in realistic assessments of flood risk or in the reliable mitigation of the hazard.”  Alternative
mitigation methods have been investigated for debris flow and conveyance system flooding.

Mitigation measures for debris flows can be categorized into three types: debris basin,
deflection, and watershed treatments.

A debris basin positioned to intercept debris flows prior to reaching the residential
area provides an embankment designed to stop the debris flow allowing the soilds portion of
the debris flow to deposit in the debris basin and the liquid portion to flow through the basin
outlet facilities.  Debris basins have been used for years and have provided a reliable means
of mitigating debris flow hazards.

Deflection utilizes an armored embankment to deflect debris flows away from
homes.  A suitable location to receive the deflected debris flows does not exist at the mouth of
Neffs Canyon, therefore this alternative was eliminated.

 Watershed treatments include several different types of measures which
are implemented in the watershed.  These measures include construction of temporary
measures such as silt fences, organic debris rakes, and matting.  More permanent type
measures include earth retaining structures to stabilize potential trigger areas.  Because these
measures would need to be implemented within the designated Wilderness Area, equipment
for construction of these treatments would be limited to hand tools.  Measures which could be
constructed with hand tools would be temporary and not sufficiently durable to provide
sufficient debris flow mitigation to remove the homes from the hazard.  These measures could
be effective in providing short term protection such as during the re-vegetation period after a
fire.

Of the debris flow mitigation alternatives, only the debris basin was found to sufficiently reduce
the debris flow hazard to the homes.

Two alternative debris basin locations have been identified: Upper Debris Basin (located partially
in the Wilderness Area), and Lower Debris Basin (located below the Wilderness Area).  The
alternative debris basin locations are shown on Figure V-1.
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The Upper Debris Basin alternative is located partially within the wilderness area and would
conceptually have a top of dam elevation of 5610 feet.  For reference, the existing parking lot
and the top of the old reservoir embankment are at about 5600 feet.  This alternative would
allow maintaining a portion of the existing trees between the homes and the embankment.  A
action of the U.S. Congress would be required to authorize construction and maintenance within
the wilderness area.  A typical cross section through the Upper Debris Basin is shown on
Figure V-2.

The Lower Debris Basin alternative is located on U.S. Forest Service property between the
wilderness area and the homes.  The conceptual top of dam elevation is 5595 feet (about five
feet lower than the top of the existing old reservoir embankment).  A typical cross section
through the Lower Debris Basin is shown on Figure V-3.

Conveyance system improvements without the debris basin discussed above are believed to
be insufficient to remove the homes from the flood hazard designation.  Four alternatives have
been identified for improving the conveyance system through the residential area between
Zarahemla Drive and Wasatch Blvd.  Three of the alternatives (riprap channel, composite
channel, and concrete low flow channel) assume that the existing under-capacity culverts (see
Table IV-1) are replaced.  The fourth alternative replaces the existing culverts and channels with
a storm drain pipe.  Conceptual cross sections of the alternatives are shown on Figure V-4.  The
alternatives are compared on Table V-1.  An option for the composite channel alternative is
included which does not include grade control structures.



E N E E R SG I N



E N E E R SG I N





SALT LAKE COUNTY FLOOD CONTROL Neffs Canyon Creek Master PlanV-3

1.
RIPRAP CHANNEL

300 cfs SF=1
70 cfs SF=1.5

Likely the least
maintenance costs. $400

2A.
COMPOSITE CHANNEL

50 cfs riprap lowflow
300 cfs w/ SF=1 on matt

So = 7.0%, GSBD 5' height

The drops will affect
the width of the

improvements and will
increase potential for
conflict with existing

structures.

$550

2B.
COMPOSITE CHANNEL

50 cfs riprap lowflow
Mat side slopes, but no

drops

Potential for extensive
erosion in higher flows.

$250

3.
CONCRETE LOW FLOW

CHANNEL with MAT
PROTECTED GRASS

CHANNEL

50 cfs low flow with
concrete channel depth

for sequent depth
matt lined channel above

to total 300 cfs sequent
depth

Safety and aesthetics
issues.  Potential for
extensive erosion in

higher flows.

$240

4.
 PIPE ALTERNATIVE

300 cfs; 
min. depth to pipe flowline

= sequent depth

Concerns over
maintenance and
integrity of pipeline

without a debris basin.

$340

Note: The comparative cost per foot does not include costs for elements common to all
alternatives.  For example the road repair costs are not included and are considered equivalent
for all alternatives and therefore not needed to compare conveyance alternatives.
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A key purpose of Salt Lake County Flood Control is to plan drainage improvements to better
protect County residents from flooding and bring the system up to the requirements of the
federal Flood Insurance Program.  An analysis of Neffs Canyon Creek flooding hazard mitigation
has been completed for the subdivision located between the mouth of Neffs Canyon and
Wasatch Blvd.  The analysis and potential mitigation measures are summarized below.

A storm rainfall runoff model was prepared for the Neffs Canyon watershed using the U.S. Army
Corps of Engineers Hydrologic Modeling System (HEC-HMS) software (please see Chapter II
above).  A summary of the design creek flow rates for a 10-Year and a 100-Year return period
(a 100-year return period event has a 1% chance of being equaled or exceeded in any given
year) are provided in Table VI-1.  The snow melt flood flows were estimated using regional
regression equations (see estimated snow melt flow rates in Table VI-2). 

Canyon Mouth 70 300

Wasatch Blvd 90 350

Mouth of Canyon 50 70 75

A debris flow flooding hazard associated with an alluvial fan has been identified for areas
located downstream of the mouth of Neffs Canyon (see Chapter III).   The design debris flow
volume (33,800 cubic yards) is about 21 acre-feet.
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Neffs Creek low flows currently are delivered to the Olympus Cove subdivision from a channel
which is higher than the thalweg (lowest part) of the canyon.  The alignment of the current
channel and the thalweg are shown on Figure IV-2.  The diversion to the current channel from
the Neffs Canyon thalweg occurs about 1300 feet east of the homes.  The diversion is somewhat
fragile and storm runoff often spills into the lower thalweg.

The existing channel and culvert system which conveys Neffs Canyon flood flows through the
subdivision to Wasatch Blvd. has capacity for about the 10-year snow melt event (about 50 cfs).
There is risk of flooding of homes for events exceeding the 10-year snow melt event.  In

addition, the existing channel is steep and there is risk of rapid bank erosion during a major
event.

The recommended alternative for providing protection to developed areas below the canyon
mouth is the construction of a debris basin for a design debris flow volume of 21 acre-feet.
Alternative debris basin locations are shown on Figure V-1.

It is recommended that the conveyance system through the subdivision be improved to convey
the 100-year flood event.  It is recognized that without the debris basin recommended above,
flooding risk to homes cannot be mitigated through conveyance system improvements alone.

Proposed Neffs Creek conveyance improvements are shown on Figure VI-1.  Alternative channel
cross section improvements are discussed in Chapter V (see Figure V-4) with a cost comparison
(see Table V-1).
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APPENDIX A
GLOSSARY AND ABBREVIATIONS



- The storm event that has a 10% (1 in 10) chance of being equaled or exceeded in any given
year.

- The storm event that has a 1% (1 in 100) chance of being equaled or exceeded in any given
year.

- Cross drainage structures convey storm drainage flows from one side of the street to
the other and normally consist of storm drains or culverts.

- A rainfall event, defined by storm frequency and storm duration, that is used to design
drainage structures or conveyance systems.

- An impoundment structure designed to reduce peak runoff flowrates by retaining a portion of
the runoff during periods of peak flow and then releasing the runoff at lower flowrates.

 - A Hydrologic Modeling System developed by the U.S. Army Corps of Engineers.

- The drainage system which provides for conveyance of the storm runoff from minor
storm events.  The initial drainage system usually consists of curb and gutter, storm drains, and local detention
facilities.  The initial drainage system should be designed to reduce street maintenance, control nuisance
flooding, help create an orderly urban system, and provide convenience to urban residents.

- The drainage system that provides protection from flooding of homes during a
major storm event.  The major storm drainage system may include streets (including overtopping the curb onto
the lawn area), large conduits, open channels, and regional detention facilities.

- Generally accepted as the 100-year storm.  Typically homes should be protected from
flooding in storm events up to a 100-year event.

 - Storm event which is less than or equal to a 10-year storm.

- A flood event with a very low probability, usually less than 0.2%, of being exceeded
in any given year.  This flood event is used as a design storm when failure of the structure could cause loss of life.

- An impoundment structure designed to contain all of the runoff from a design storm event.
Retention basins usually contain the runoff until it evaporates or infiltrates into the ground.

 - The length of time that defines the rainfall depth or intensity for a given frequency.

- A measure of the relative risk that the precipitation depth for a particular design storm will be
equaled or exceeded in any given year.  This risk is usually expressed in years.  For example, a storm with a 100-
year frequency will have a 1% chance of being equaled or exceeded in a given year.

(täl'veg) - The line defining the lowest points along the length of a river bed or valley. 
A subterranean stream.  “The American Heritage® Dictionary of the English Language, Fourth Edition
Copyright © 2005, 2000 by Houghton Mifflin Company. Updated 2005.” 



acre-feet
cubic feet per second (ft3/s)
corrugated metal pipe
detention basin
detention
East
foot or feet
Geographic Information System
groundwater
Hansen, Allen & Luce, Inc.
inches
North
peak storm water flow in a 10-year event
peak storm water flow in a 100-year event
South
West
with
without






















































































