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BACKGROUND

In January 1997, the State of Utah endorsed the request from the city of Nephi which requested
that the Sacramento District Corps of Engineers study the flood hazards associated with Biglows and Miller
Canyons to the southeast of the city of Nephi. The current Flood Insurance Rate Maps show only the
flood plain for Salt Creek just east of Nephi. This study is intended to provide flood plain information
resulting from a detailed hydraulic model of Biglows and Miller Canyons. This study was approved and
funded under the Corps of Engineers Flood Plain Management Services program.

STUDY AREA

The city of Nephi, a community of approximately 1.5 square miles, is located atabout 5,200 feet
elevation on the northwest side of the San Pitch Mountains of central Utah, about 80 miles south of Salt
Lake city in Juab County. The center of town islocated onthe alluvial fan formed by Salt Creek, which
flows westward from the San Pitch Mountains. To the south of Salt Creek, Miller and Biglows Canyon
Creeks discharge from steep canyons east of Nephi and pass through debris basins on alluvial fans, and
flow west via small channels past Highway Interstate 15 (I-15) to West Creek. The Miller, Biglows and
Fwy-15 Watersheds cover approximately 5.1 square miles of land on the west side of San Pitch
Mountains. The study area lies to the southeast of the city of Nephi and extends from the canyon mouth
to downstream of (I-15), a distance of about 5,000 feet on each creek. The study area is moderately
developed rural farm lands.

TOPOGRAPHY

Topographic data was obtained from USGS 7.5-min Digital Elevation Models (DEMs). These
DEM data are stored as profiles with 30-meter spacing along and between each profile. Atthe same time,
USGS 7.5-minute quadrangles were used as background for drainage basin and flood plain boundaries.
Culvert and channel information were obtained by measurements in the field by study personnel.



HYDROLOGY

The Sacramento District Hydrology Section developed an HEC-1 model to generate a 100-year
cloudburst hydrograph above the debris basins of Bigelows and Miller Canyons. Flooding is generally a
result of convective-type cloudburst storms. The 100-year precipitation was derived from the NOAA
AtlasII for Utah. The unit hydrographs were computed using S-curve method. The loss rates were derived
using the SCS Curve Number (CN) Method. Miller and Biglows runoffhydrographs were routed through
the detention basins using the spillway rating data provided by the City of Nephi. The resulting 15 minute
interval hydrograph produced a peak inflow to Miller Canyon Creek debris dam of about 422 cubic feet
per second. The debris dam reduced this peak to a high flow of about 28 cfs for 6 hours duration. On
Biglows Canyon Creek the peak inflow of about 744 cubic feet per second was reduced by Biglows
Canyon debris dam to a high outflow of about 162 cfs. About 16 acre-feet of volume passes the
emergency spillway during the 4 hours of highest flow. Inaddition, a smaller un-named basin designated
Fwy-15 Basin was also modeled. (For the detail analysis, refer to the Flood Plain Management
Study, Hydrology Report for Nephi, Juab County, Utah).

HYDRAULICS

The FLO-2D software package was used to delineate the flood plains. FLO-2D is a two
dimensional, finite difference flood routing model which can simulate clear water, mud and debris flooding
over unconfined alluvial fans and flood plains. Itis a physical process based model which routes flood
hydrographs and rainfall/runoff using a diffusive wave approximation to the momentum equation.

A FLO-2D model of the southern portion of the City of Nephi was developed from the DEM data.
The model was developed by generating a gridded surface witha grid size 0of 200' from the DEM. The
following features were then incorporated into the model: Freeway (I-15) modeled as a levee to prevent
water from going over it; a channel down the hill from Biglows Canyon dam to direct the water to the
culvert under I15; culverts under I15; and Area Reduction Factors (ARF's).

ARF's were applied through town at a value 0f 0.30. This reduces flow area by 30 percent to
simulate reduced flow area due to buildings in the flood plain.

A Manning's roughness Coefficient of .08 was applied to the overland flow grid nodes, while a
value of .035 was applied to the channel nodes. The model was run with clear water only, no debris
loading, and infiltration was not applied because it had a negligible effect on the flood plain size.



Plate 1 shows the flood plains resulting from this study. The flow exiting Miller Canyon Dam stays
in channel until passing under I-15. The flood flows then spread out in a shallow fan averaging one-half foot
in depth and covering an area of about 1/4 square mile. Biglow Canyon Dam flood flow creates a shallow
fan about 1 mile wide and %2 mile in length just below the Dam. This flood plain is augmented by the flow
from the Fwy 15 Basin. The Fwy 15 Basin has no flood water retarding structure. Biglows Canyon and
Fwy-15 Basin watersheds overlap and combine to a single flood plain. While this overland flow is shallow
and averaging one-half foot, flooding less than one-half foot could occur downstream of the serated
boundary.

CONCLUSIONS

Flood plain information resulting from the hydraulic modeling will provide the City of Nephi with
flood plain information guidelines to better manage and regulate future development on the southeast part
of the community. We recommend regulation of development in areas where floodwater depths are greater
than 0.5 foot as delineated on Plate 1.
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