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1.0 Introduction

There are significant flooding issues in Sevier County in and around the Richfield City area. The proposed
solutions to mitigate these issues involve the construction of several detention/debris basins, flood
channels, and overflow structures. The feasibility of constructing debris basins at Flat Canyon, Lind
Canyon, Tank Canyon, and Wood Canyon was evaluated. A smaller sediment/debris trap structure was
also considered at the mouth of Wood Canyon. The project would also require existing flood channels to
be improved and extended, as the channels would receive attenuated flood waters from other hydraulic
structures. Table 1-1 summarizes the applicable design standards that were considered for design.

Table 1-1. Design Criteria Considered for Each Project Element

Design Criteria & Practice Flat, Lind, Tank, and Wood Wood.Canyon North South
Standards Canyons Debris Basins Sediment Flood Flood
4 Control Basin Channel Channel
NRCS Technical Release 210-60 (TR-
X

60)

Sedimentation Design X

Criteria

Earth Embankments Design X

Criteria

Principal Spillway Design X

Criteria

Auxiliary Spillway Design X

Criteria
Utah Administrative Code R655 X

R655-11-6: Embankment X

Requirements

R655-11-7: Outlet X

Requirements

R655-11-8 Spillway X

Requirements
NRCS Conservation Practice
Standard (CPS) Structure for Water X X
Control (Code 587)
NRCS CPS Open Channel (Code 582) X X
NRCS CPS Water and Sediment X
Control Basin (Code 638)
NRCS CPS Lined Waterway or X X

Outlet (Code 468)
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2.0 Design Criteria

2.1 NRCS Technical Release 210-60 (TR-60)

TR-60 (NRCS 2019) provides minimum requirements for planning and designing earth dams and
associated spillways. TR-60 applies to “all low hazard potential dams with a product of effective storage
times the effective height of the dam of 3,000 acre-feet? or more, dams more than 35 feet in effective
height, and all significant and high hazard dams.” This standard includes criteria on dam hazard
classification, design storms, freeboard, sedimentation, drawdown, embankment, and spillways. The
guidelines also reference other applicable standards and requirements not listed here.

2.2 Utah Administrative Code R655

The following rules are the Utah Dam Safety standards that are applicable for detention/debris basins
that are also considered dams.

e Utah Administrative Code “R655-10: Dam Safety Classifications, Approval Procedures and
Independent Reviews” outlines the procedures necessary to obtain approval to design,
construct, operate, and remove a dam (UAC 2016a).

e Utah Administrative Code “R655-11: Requirements for the Design, Construction and
Abandonment of Dams” outlines the minimum design requirements for dams constructed in
Utah (UAC 2016b).

e Utah Administrative Code “R655-12: Requirements for Operational Dams” outlines the
minimum operational requirements for dams (UAC 2016c).

2.3 NRCS National Engineering Handbook (NEH)

The National Engineering Handbook (NEH; NRCS 2010a) provides design criteria for a number of
different engineering applications.

2.4 NRCS Conservation Practice Standards (CPS)

NRCS conservation practice standards contain information on why and where each practice is applied,
and set forth the minimum planning criteria that must be met during the implementation of each
practice in order for it to achieve its intended purposes. The following CPS are considered for this
project

2.4.1 Structure for Water Control (Code 587)

CPS Code 587 (NRCS 2017a) provides the minimum design criteria for water management systems that
control the stage, discharge, distribution, delivery, or direction of water flow. The proposed design
contains several culverts and hydraulic structures such as overflow weirs, dump gates, and overshot
structures.

2.4.2 Open Channel (Code 582)

CPS Code 582 provides the minimum design criteria for improvement, construction, and restoration of
open channels (NRCS 2015). The proposed project contains two flood channels. Both flood channels
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require improvement and restoration of their existing condition. New portions of these flood channels
would also be constructed to improve flood management and water conveyance.

2.4.3 Water and Sediment Control Basin (Code 638)

CPS Code 638 provides the minimum design criteria for water and sediment control basins (NRCS
2017b). The purpose of these sediment basins is to trap sediment and reduce and manage runoff. The
proposed design contains two sediment control basins to be located below Wood Canyon to trap
sediment and reduce runoff into the Sevier Valley Canal.

2.4.4 Lined Waterway or Outlet (Code 468)

CPS Code 468 describes the minimum design criteria for lined waterways or outlets (NRCS 2010b). One
purpose is to provide for safe conveyance of runoff from structures without causing erosion or flooding.
The design considers armoring of flood channels to prevent erosion.

3.0 References

Natural Resources Conservation Service (NRCS). 2010a. National Engineering Handbook (NEH).
——. 2010b. Lined Waterway or Outlet 468. Natural Resources Conservation Service.

——. 2015. CPS Open Channel 582. September 2015.

——. 2017a. CPS Structure for Water Control (Code 587). October 2017.

——. 2017b. CPS Water and Sediment Control Basin (Code 638). October 2017.

——. 2019. Technical Release 210-60: Earth Dams and Reservoirs (TR-60).

Utah Administrative Code (UAC). 2016a. R655-10: Dam Safety Classifications, Approval Procedures and
Independent Reviews.

——. 2016b. R655-11: Requirements for the Design, Construction and Abandonment of Dams.

—. 2016c. R655-12: Requirements for Operational Dams.
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1.0 Design Storms

This hydrology analysis focuses primarily on Flat Canyon. This report summarizes the hydrology approach
at large, but primarily focuses on the analysis related to sizing a debris basin for Flat Canyon. However, the
hydrology for frequency storms used to complete the economics and sizing of improvements other than
debris basins is also documented for Flat Canyons.

The design storms used for the analysis of the debris basin sites were developed to meet the requirements
of the NRCS and Utah Dam Safety. Applicable guidelines include Earth Dams and Reservoirs — Technical
Release 210-60 (TR-60; NRCS 2019a) and Utah Dam Safety Rules R655-10 and R655-11. The design criteria
were also based on the dam structures being classified as high hazard, as recommended in TM009 -
Hazard Classification.

1.1 Utah Dam Safety Criteria

Utah Dam Safety Rule R655-11-4 requires the development of storms following Hydrometeorological
Report No. 49 (HMR-49; NOAA 1984) and two studies specifically for Utah, namely the “2002 Update for
Probable Maximum Precipitation, Utah 72 Hour Estimates to 5,000 sq. mi. - March 2003" (USUL; Jensen
2003) and "Probable Maximum Precipitation Estimates for Short Duration, Small Area Storms in Utah -
October 1995 " (USUS; Jensen 1995). The USUL and USUS studies were developed after HMR-49 to provide
a better representation of actual conditions in Utah.

Precipitation depths developed from USUL and USUS are referred to as the Spillway Evaluation
Precipitation (SEP) values, whereas those depths developed strictly following HMR-49 are referred to as
the Probable Maximum Precipitation (PMP). Hydrographs developed from the SEP values are referred to as
the Spillway Evaluation Flood (SEF), whereas hydrographs developed from the PMP values are referred to
as the Probable Maximum Flood (PMF). It was never intended that the precipitation depths developed
following USUL and USUS would exceed those developed following HMR-49. Therefore, only the lowest
precipitation depths between the SEPs and PMPs were considered.

The final Inflow Design Hydrograph (IDF) is determined by routing the SEF and PMF storms through a given
reservoir to determine the critical event. This critical event is then compared to the 100-year 6-hour storm
and the 100-year 24-hour storm with a saturated subwatershed (Antecedent Moisture Condition IIl [AMC
[11]). The state rules also require that the 100-year storms must be routed with appropriate allowances for
freeboard. The final controlling storm is then adopted as the Utah Dam Safety IDF.

Freeboard requirements include 1) routing the IDF, 2) containing the wave action (wave height, runup, and
setup) during a 100-mph wind event, 3) routing the 100-year storm event with enough freeboard to
contain wave action resulting from a 50-mph wind event and 4) a minimum normal freeboard of 3 feet. For
the purposes of this analysis, a reasonably conservative freeboard residual was reserved by oversizing the
emergency spillway with a minimum height of 7.5 feet and a corresponding width as needed to pass the
required design storms. This conservative approach gives us an approximate size for a 30% design and has
a relatively small impact on the design and construction cost. The final design would include a more
detailed analysis of freeboard requirements.

The principal spillways for the debris basins will not be equipped with a valve or gate to ensure the spillway
is always open and functional. The outlet pipe will be protected against clogging by installation of
oversized trash/debris racks integrated into the outlet structure. Therefore, the principal spillways were
modeled as open during all storm events with a starting water surface elevation at the estimated 100-year
sediment elevation (see TM003-Sedimentation for additional information).
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Two computer programs were obtained from Utah Dam Safety to aid in the calculation of the SEP and PMP
values as well as develop the SEF and PMF hyetographs. The program input includes the latitude and
longitude of each drainage basin centroid. The program output was verified by comparing to independent
estimates calculated using USUS, USUL, and HMR-49.

The 100-year 6-hour and 100-year 24-hour AMC Il storms were developed by using the NOAA Atlas 14
precipitation depths and applying them to the temporal distributions published in the same report (Bonnin
et al. 2011). The second quartile median distributions were used for the General Precipitation Area. The
100-year storms were also applied to the Soil Conservation Service (SCS) Type Il distribution based on the
location of the subwatersheds within the United States. This was done for comparison purposes in
determining a reasonably conservative design. The SCS Type Il distribution typically results in a more
conservative design due to a high rainfall volume in a short period of time.

1.2 NRCS Criteria

The FBH and ASH are developed following the most applicable references from the National Weather
Service (NWS). These references include HMR-49 in estimating the PMP and PMF, which are used as the
FBH. The USUL and USUS special probable maximum precipitation studies used by Utah Dam Safety in
conjunction with HMR-49 have been accepted by the NRCS for the purposes of the FBH (letter of
acceptance dated March 6, 2007). Therefore, by following the Utah Dam Safety criteria in evaluating the
local short-duration storm and general long-duration storm, the FBH is also evaluated. It should also be
noted that TR-60 requires the evaluation of 6-hour and 24-hour storms. The local short-duration storm and
general long-duration storm per Utah Dam Safety standards have durations of 6 hours and 72 hours,
respectively; therefore, to meet both NRCS and Utah Dam Safety requirements, the 6-hour, 24-hour, and
72-hour storms were evaluated using USUL and USUS. The critical SEF or PMF as applicable is adopted as
the FBH.

The ASH is developed by applying an equation from TR-60 Figure 2-2 to estimate the precipitation depth
and applying to a short duration storm distribution. For a high hazard dam, this precipitation equation is
P100 + 0.26*(PMP-P100). Conservatively, the PMP values (rather than the SEP values) were used to
estimate the precipitation depths for this storm. Hyetographs were developed for each subwatershed by
applying the precipitation depths to the temporal distributions published by NOAA (Bonnin et al. 2011).
The second quartile median distributions were used for the General Precipitation Area. Both a 6-hour and
24-hour duration ASH were developed for each subwatershed to evaluate the spillway capacity.

The PSH for a high hazard dam is a 100-year 10-day duration storm that must be passed through the
principal spillway without initiating the auxiliary spillway. The precipitation depths for this storm were
taken from NOAA Atlas 14 (Bonnin et al. 2011) and the distribution was developed following the
procedures outlined in National Engineering Handbook — Design Hydrographs (Section 4, Chapter 21)
(NRCS 2019b). This storm was routed through the debris basins with the starting elevation set at the 100-
year sediment storage elevation (see TM003-Sedimentation for additional information).

The capacity of the emergency spillway was evaluated by routing the FBH with no residual freeboard and
the ASH with freeboard. The minimum freeboard can be estimated following guidance found in Technical
Release No. 69 — Riprap for Slope Protection against Wave Action (Soil Conservation Service 1983a).
However, the analysis found that the debris basins are capable of passing the ASH with a freeboard in
excess of 5 feet; therefore, for the purposes of this study and a 30% design, this was assumed to be
adequate.
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In addition to the design storms for the proposed debris basins, the economic analysis in TM006-
Economics required the development of eight frequency storm events. The return intervals evaluated are
the 2-, 5-, 10-, 25-, 50-, 100-, 200-, and 500-year events.

Precipitation depths for these storms were taken from NOAA Atlas 14 (Bonnin et al. 2011) and applied to
the SCS Type Il distribution based on the location of the subwatersheds within the United States. The
drainage basins for these storms were extended downstream of the proposed debris basins to critical
infrastructure such as the culvert crossings on 1-70.

1.3 Precipitation Depths

Precipitation depths for each of the storm events were estimated for the SEP and PMP by using the Utah
Dam Safety programs discussed earlier based on the centroid location of each drainage basin. The
precipitation depths for the remaining storms were estimated by calculating the average precipitation
depth over each drainage basin. This was done by downloading the NOAA Atlas 14 precipitation raster
data and calculating the average over each drainage basin area using ArcGIS. A summary of the
precipitation depths used is shown in Table 1-1.

Table 1-1. Precipitation Depth Summary

Storm Distribution Storm Duration Flat Canyon
Local SEP Local Short Duration Storms (6-hour) 4.37
Local PMP Local Short Duration Storms (6-hour) 10.81
General SEP General Long Duration Storms (24-hour) 8.51
General PMP General Long Duration Storms (24-hour) 9.40
General SEP General Long Duration Storms (72-hour) 10.25
General PMP General Long Duration Storms (72-hour) 14.36
10-year 6-hour storms NA
100-year 6-hour storms 2.08
2-year 24-hour storms 1.30
5-year 24-hour storms 1.59
10-year 24-hour storms 1.83
25-year 24-hour storms 2.16
50-year 24-hour storms 2.43
100-year 24-hour storms 2.70
200-year 24-hour storms 2.86
500-year 24-hour storms 3.36
100-year 10-day storms 457

As shown in Table 1-1, the precipitation depth for the Local SEP is significantly smaller for Flat Canyon
compared to the other storms. The reason for this is the aerial adjustment factor, which is based on the
watershed size. This factor is applied automatically within the Utah Dam Safety computer program
mentioned previously. As shown in Table 2-1, Flat Canyon has a larger watershed, resulting in a larger
aerial reduction.
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2.0 Hydrologic Modeling Parameter Estimates

Hydrologic modeling parameters were estimated for each of the subwatersheds as described below. In
accordance with TR-60, the SCS Curve Number and SCS Unit Hydrograph methods were used in the model.

2.1 Subwatershed Topographic Characteristics

The best available LIDAR surface was obtained from the Utah Automated Geographic Reference Center
(AGRC). This surface was utilized to determine the drainage basin boundaries, elevations, slopes, and
longest watercourse lengths. The drainage basin boundaries are shown on the exhibit in Attachment A.

Note that the exhibit includes two drainage basin boundaries for Flat Canyon, with the larger drainage
basin in the upper subwatershed to the mouth of the drainage, and the smaller drainage basin just
downstream to features such as canals and major culverts. These areas were shown separately in order to
estimate flows at different locations to support the sizing of improvements such as debris basins and
channels, as well as different parts of the analysis that account for the larger area (e.g., economics
analysis). For simplicity in presenting the analysis, only the larger upper subwatershed hydrology is
presented below, focusing on the debris basin locations. The smaller downstream subwatersheds are
shown to demonstrate how the subwatersheds were expanded slightly to include downstream areas as
needed for the analysis. Table 2-1 presents a summary of the basin topography information for the
subwatersheds draining to the mouth of each drainage.

Table 2-1. Watershed Topographic Characteristics

Parameter Flat Canyon
Drainage basin area (square miles) 16.5
Longest watercourse length (miles) 9.1
Average drainage basin slope (%) 37.6

2.2 Hydrologic Soil-Cover Complexes and SCS Curve Numbers

The spatially distributed hydrologic soils data was obtained from the local USDA soils scientist. Soil data
from the NRCS Web Soil Survey website was also reviewed and found to agree with this data where
overlapping occurred; however, the soil data available through the Web Soil Survey was not as complete
and detailed as the data provided by the local USDA office. Therefore, the more complete soil data set
from the USDA soils scientist was used, which shows the Hydrologic Soil Group (HSG) ratings that range
from A to D, with the majority of the subwatersheds being characterized with a HSG of B and D at 24% and
74% total subwatershed area, respectively.

Aerial imagery, field visits, and photographs were reviewed to characterize the land cover types of the
subwatershed areas according to the tables found in Part 630 in the National Engineering Handbook (NEH),
Chapter 9, Hydrologic Soil-Cover Complexes (NRCS 2004). The majority of the land cover in the
subwatersheds consists of sage-grass and pinyon-juniper vegetative types with varying hydrologic
conditions. Note that the hydrologic conditions account for the condition of the land cover itself and the
percentage of ground cover. Most of the land cover types were assigned as poor or fair condition, with the
exception of a relatively small portion that was assumed to be in good condition based aerial imagery and
field visits. The exhibit in Attachment A shows the spatial distribution of each combination of land cover
type and soil group within the study area.

Based on the HSGs, land cover types, and land cover hydrologic conditions, SCS curve number (CN) values
for an antecedent moisture condition type Il (AMC Il) were selected based on Table 9-2 of the NEH (NRCS
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2004). A summary of CNIl values is provided in Table 2-2. The exhibit in Attachment A shows the spatial
distribution of the soil-cover complexes and resulting CNII values.

Table 2-2. Summary of AMC Il SCS Curve Numbers

Cover Type Hydrologic Hydrologic Hydrologic Hydrologic Hydrologic

P Condition Soil Group A Soil Group B Soil Group C Soil Group D
Pinyon-juniper Poor 69* 75 85 89
Pinyon-juniper Fair 48* 58 73 80
Pinyon-juniper Good 28* 41 61 71
Sage-grass Poor 59* 67 80 85
Sage-grass Fair 42%* 51 63 70
Sage-grass Good 26* 35 47 55

* CNj values for soil group A have not been developed; therefore, CN numbers were extrapolated and found
to match the trends of other soil-land cover complexes.

The area weighted average CN, for each drainage basin was calculated. The saturated soil condition or
antecedent moisture condition Ill (AMC IIl) area weighted CN (CNy) was also calculated for each drainage
basin using the following equation:

23 * CNH
10 4+ 0.13 * CNy;

CNyp =

The area weighted CNiand CNuivalues for each drainage basin are summarized Table 2-3.

Table 2-3. Area Weighted SCS Curve Numbers

Subwatershed CNuy CNm
Flat Canyon 68.5 83.3

2.3 Initial Abstraction

The initial abstraction was estimated following the SCS methodology outlined in the National Engineering
Handbook (NRCS 2004). The equations to estimate the initial abstraction only require a basin’s CN number.
See this reference for more detail on the equations and methodology. Table 2-4 shows the initial
abstractions that were used in design.

Table 2-4. Initial Abstraction

Subwatershed la=CN Il (in) la—=CN Il (in)

Flat Canyon 0.92 0.40

2.4 Lag Time

The lag times (Lg) for each the subwatersheds were estimated following two different methods for
comparison from Chapter 15 — Time of Concentration of the NEH (NRCS 2010), namely, the velocity
method and the subwatershed lag method. The velocity method consists of flow path segments broken up
into sheet flow, shallow concentrated flow, and opened channel flow. Each segment requires the length
and slope as well as the land cover type, flow type, and typical open channel geometry depending on the
segment type. The watershed lag method uses an empirical equation that requires the subwatershed’s
watercourse length, average basin slope, CN, and area. These parameters were delineated and estimated
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using topographic data, aerial imagery, and field visits. See the reference for these methods for further
information on the equations and methodologies. Note that they both account for the land cover type and
slope of each watershed. The estimated lag times for this study are shown in Table 2-5. The time of
concentration velocity along the flow path for each lag time ranged from approximately 4 to 7 feet per
second. The velocity method is considered more accurate due to the more detailed input required and is
reasonably conservative in comparison with the estimates using the watershed lag method; therefore, the
velocity method estimates were used for all hydrology.

Table 2-5. Estimated Lag Times using the SCS Velocity and Subwatershed Lag Methods

Subwatershed Velocity Method (hr) Subwatershed Lag Method (hr)
Flat Canyon 1.35 1.60

2.5 Transform Method

The SCS unit hydrograph was selected as the transform method for all hydrology as recommended and
discussed in Chapter 16 — Hydrographs of the NEH (NRCS 2007). One variable of the SCS unit hydrograph is
the Peak Rate Factor (PRF), which is generally adjusted depending on the steepness of a given watershed
and to calibrate hydrology models. PRFs can range from 100 for a relativity flat watershed to 600 for a
steep watershed. Given the watershed slopes of this study, the standard PRF of 484 was considered a
reasonably conservative estimate where it is on the higher range of PRF values.

3.0 Hydrologic Modeling

The U.S. Army Corps of Engineers Hydrologic Modeling System (HEC-HMS, version 4.3) was used for all
modeling. This model was used to estimate flows for the design and economic storms as well as to route
the design storm hydrographs and size the proposed debris basin.

3.1 Hydrologic Model Input

The hydrology parameters discussed previously were input into the model. The model included the
drainage basins as well as the debris basin to allow for the routing of hydrographs.

3.1.1 Sedimentation

TR-60 (NRCS 2019a) and Section 3 — Sedimentation of the NEH (SCS 1983b) discuss the need to account for
sediment accumulation in debris basins. These guidelines recommend that storage is reserved for
sediment accumulation over the design life of a dam, typically between 50 and 100 years. A 100-year
sediment storage volume was accounted for in the hydrologic model by determining the height of the
sediment volume and setting the model start elevation and principal spillway height at the sediment
height. In this way, the bottom portion of the reservoir is modeled as full of sediment. For more
information on how the sediment volumes were estimated, see TM003-Sedimentation. The 100-year
sediment volumes and heights are shown in Table 3-1.

Table 3-1. Debris Basin Geometric Parameters

Metrics Flat Canyon
Volume at emergency spillway crest (acre-feet) 827
Volume at dam crest (acre-feet) 1120
100-year sediment volume (acre-feet) 359
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Metrics Flat Canyon
100-year water storage volume (acre-feet) 468
Depth* to emergency spillway crest (feet) 55.0
Depth* to dam crest (feet) 65.0
Depth* to 100-year sediment volume (feet) 34.7
Elevation (NAVD 88) of bottom of debris basin (feet) 5544
Elevation (NAVD 88) of emergency spillway crest (feet) 5599
Elevation (NAVD 88) of dam crest (feet) 5609
Elevation (NAVD 88) of 100-year sediment (feet) 5578.7

* Depths are relative to upstream toe of dam to represent true depth of sediment or water.

3.1.2 Stage-Storage-Discharge Relationships

A stage-storage relationship for the proposed debris basin was developed using AutoCAD and is included in
Attachment B. The parameters for the principal and emergency spillways of the proposed debris basin
were input directly into the hydrologic model. For the 30% design, a simple orifice element was used to
simulate the principal spillway outlet, and a broad-crested weir was used to simulate the emergency
spillway. The emergency spillway height for Flat Canyon was set at 10 feet with a width of 40 feet to
accommodate high flows. A summary of the proposed debris basin volumes, depths, and elevations is
provided in Table 3-1.

3.2 Hydrologic Modeling Results

The Utah Dam Safety SEP and 100-year design storms, as well as the NRCS FBH, ASH, and PSH storms, were
routed through the proposed debris basin to determine the critical event. The 6-hour local SEP controlled
the design of all Utah Dam Safety storms and was therefore adopted as the IDF. The IDF was also adopted
as the NRCS FBH. The 100-year storm with an AMC Il condition and the PSH were used to size the principal
spillway based on the criteria that the emergency spillway should not be engaged during these events and
the downstream peak flow cannot exceed the limiting capacities discussed previously. The controlling
storms and corresponding flows and depths are shown in Table 3-2. The minimum sizes for the principal
spillway conduit and auxiliary spillway dimensions are shown in Table 3-3.

Table 3-2. Hydrologic Modeling Results for the Controlling Design Storms

Metrics Controlling Storm Flat
Canyon
Peak inflow (cfs) IDF/FBH (6-hour SEF) 6826.5
Peak outflow (cfs) IDF/FBH (6-hour SEF) 3666.5
Peak water surface depth (feet)* IDF/FBH (6-hour SEF) 64.5
Freeboard to dam crest (feet) IDF/FBH (6-hour SEF) 0.5
Peak inflow (cfs) 1(')O-Year'24-hour (NOAA 519.8
Distribution)
Peak outflow (cfs) 1(.)O—Year.24-hour (NOAA 178.3
Distribution)
Peak water surface depth (feet)* 1(')O-Year'24-hour (NOAA 46.4
Distribution)
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Metrics Controlling Storm Flat
Canyon
Freeboard to emergency spillway 100-year 24-hour (NOAA 8.6
crest (feet) Distribution) '
Peak inflow (cfs) 1(.)O-Year.24-hour (SCS 1145.3
Distribution)
Peak outflow (cfs) 1(')O—Year'24-hour (SCS 182.2
Distribution)
100- 24-h SCS
Peak water surface depth (feet)* . Year. our { 46.9
Distribution)
Freeboard to emergency spillway 100-year 24-hour (SCS 8.1
crest (feet) Distribution) '
Peak inflow (cfs) PSH (10-day) 605.4
Peak outflow (cfs) PSH (10-day) 232.7
Peak water surface depth (feet)* PSH (10-day) 54.6
Freeboard to emergency spillway PSH (10-day) 04
crest (feet)

*Depths are relative to upstream toe of dam to represent true depth of sediment or water.

Table 3-3. Minimum Required Spillway Sizing

Spillway Parameter Flat Canyon
Principal | Inner Diameter (inches) 43.9
Auxiliary | Side Slope (H:V) 2:1
Auxiliary | Crest Length (feet) 40
Auxiliary | Depth (feet) 10

The modeling results show that the proposed design of the debris basin is sufficient in reducing peak flows
from the 100-year storm to limiting downstream capacities.
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Attachment B. Hydrologic Model Input & Output

Stage-Storage Data for Flat Canyon Debris Basin

. Incremental

Depth (feet) | Elevation (feet) | Area (square feet) | Area (acre) Volume (acre-feet) Notes

0 5544 0 0.00 0.00

2 5546 27,877.11 0.64 0.43

4 5548 75,121.37 1.72 2.70

6 5550 125,670.55 2.89 7.26

8 5552 181,702.83 4.17 14.28

10 5554 234,716.81 5.39 23.81

12 5556 285,297.41 6.55 35.73

14 5558 340,293.45 7.81 50.08

16 5560 402,195.06 9.23 67.10

18 5562 460,235.97 10.57 86.89

20 5564 514,540.12 11.81 109.25

22 5566 576,980.57 13.25 134.30

24 5568 647,091.49 14.86 162.38

26 5570 720,005.31 16.53 193.75

28 5572 794,140.34 18.23 228.50

30 5574 829,210.46 19.04 265.76

32 5576 852,177.91 19.56 304.36

34 5578 873,181.03 20.05 343.97

36 5580 895,359.06 20.55 384.57

38 5582 918,288.07 21.08 426.20

40 5584 942,032.35 21.63 468.91

42 5586 966,035.79 22.18 512.71

44 5588 990,196.90 22.73 557.62

46 5590 1,016,351.51 23.33 603.68

48 5592 1,044,974.46 23.99 651.00

50 5594 1,075,802.17 24.70 699.69

52 5596 1,105,807.93 25.39 749.74

54 5598 1,144,474.02 26.27 801.40

55 5599 1,077,772.09 24.74 826.90 Spillway Crest

56 5600 1,183,644.92 27.17 854.84

58 5602 1,225,793.02 28.14 910.15

60 5604 1,267,024.99 29.09 967.38

62 5606 1,311,388.83 30.11 1026.56

64 5608 1,360,593.36 31.24 1087.90

65 5609 1,397,243.86 32.08 1119.56 Dam Crest
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Attachment C. Hydrographs
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1.0 Introduction

A sedimentation analysis was completed to predict the sediment loads resulting from the
subwatersheds considered in the Watershed Plan. These sediment load rates were used in estimating
sediment load volumes over time for debris basins and other hydraulic structures proposed in the
Watershed Plan. In the late 1980s, two debris basins were constructed as part of a flood control project
at the outlets of Dairy Canyon and Cottonwood Canyon. These basins are contiguous with the other
subwatersheds being studied as part of the Watershed Plan and have been in operation and collected
sediment for more than 30 years. While there are many methods that can be used to determine
sedimentation rates, measured field data is considered the most reliable. Based on this assumption, all
other methods were calibrated to the measured data. Four separate methods were used to estimate
sedimentation rates for each subwatershed:

1. Observed data (measured data from Dairy Canyon and Cottonwood Canyon)

2. U.S. Department of Agriculture (USDA) mapped sedimentation rates for the State of Utah
from 1973

3. Pacific Southwest Inter-Agency Committee (PSIAC) Method

4. Rangeland Hydrology and Erosion Model Web Tool (RHEM) Method

Each of these methods is discussed in the following sections. Attachment A shows a map with each
subwatershed that was analyzed.

2.0 Observed Data

The sediment rates for the two existing debris basins (Dairy Canyon and Cottonwood Canyon) were
calculated using the existing sediment elevations and stage-storage curves. LIDAR data collected in 2018
was used to obtain the elevations; the LIDAR data was collected by FEMA and was provided through the
Utah Automated Geographic Reference Center (AGRC 2018). Table 2-1 shows the sediment pool
elevation, depth of sediment, volume of sediment, operation life, average sediment deposition rates,
and sedimentation yield rates.

Table 2-1. Observed Sedimentation Data

. . Depth of Volume of . Deposition Yield rate
. Existing elevation . . Operation
Basin of sediment (feet) sediment sediment life (years) rate (acre- (acre-feet/
(feet) (acre-feet) ¥ feet/year) mile?/year)
Dairy Canyon 5473.3 9.3 23.0 32 0.72 0.38
Cottonwood 5431.7 5.7 113.0 32 3.53 0.17
Canyon

Based on conversations with Richfield City and Sevier County, there has been no sediment removal from
the Dairy Canyon basin. The Cottonwood Canyon basin has had some material removed in the past;
however, based on feedback from Richfield City and others, the amount of sediment removed was
relatively small. It has been assumed that the removal of the sediment was negligible and within the
typical margin of error expected with this type of analysis. Figure 2-1 and Figure 2-2 show the sediment
levels for both debris basins in relation to the outlets. The stage-storage curves that were used to
determine volumes can be found in Attachment B.
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Figure 2-1. Dairy Canyon debris basin outlet with sediment level
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Figure 2-2. Cottonwood Canyon debris basin outlet with sediment level

2.1 USDA Sedimentation Map

The 1973 USDA map of sedimentation rates in Utah was referenced to determine the yield class for each
subwatershed. Most subwatersheds did not fall within a single yield class, so an area-weighted yield rate
was determined for each subwatershed. The average value for each yield class shown on the USDA map
was used. The estimated sediment yield rates for each subwatershed are shown in Table 2-2. The USDA
sedimentation map is included in Attachment C. Due to the nature of the data, this method was not
calibrated using the observed data.
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Table 2-2. Sedimentation Yield Rate Estimates based on USDA Sedimentation Map

Subwatershed area Yield rate (acre-feet/ Deposition rate (acre-
Subwatershed g o a2
(mile?) mile?/year) feet/year)
Dairy Canyon 1.9 0.70 1.31
Cottonwood Canyon 20.7 0.21 4.32
Flat Canyon 16.4 0.41 6.75

2.2 PSIAC Sediment Yield Method

The Pacific Southwest Inter-Agency Committee (PSIAC) method for estimating sediment yield is based
on a combination of nine physical factors affecting sedimentation in a subwatershed (PSIAC 1968).
These factors have ranges according to various physical characteristics of the subwatershed and were
estimated based on site visits, LIDAR data, soil data from USDA soil scientist, and land cover data (AGRC
2018, USGS 2018). The sum of these factors has an associated sedimentation rate that is based on
several studies in which sedimentation rates were measured. Factor values for each of the
subwatersheds are provided in Table 2-3. Physical factors such as channel erosion and sediment
transport and upland erosion were calibrated within a reasonable range based on the observed data.
After calibration, the results were found to be similar to the observed data approach. Attachment D
shows the model output for each of the subwatersheds and a more detailed definition of each factor.

Table 2-3. PSIAC Method Sediment Yield Factors and Ratings

Factor Rating Dairy Cottonwood Flat
Range Canyon Canyon Canyon
Surface Geology 0-5 4 3 3
Soils 0-10 8 3 3
Climate 0-10 4 4 4
Runoff 0-10 5 5 5
Topography 0-10 10 10 10
Ground Cover -10-10 -7 -7 -7
Land Use -10-10 -9 -9 -7
Upland Erosion 0-25 20 6 10
S I A R B

2.3 RHEM Model

The Rangeland Hydrology and Erosion Model Web Tool (RHEM; available at
https://dss.tucson.ars.ag.gov/rhem/) is an event-based model that predicts soil loss according to
relationships developed specifically for rangeland (Hernandez 2017, Nearing et al. 2011). Parameters
used in the RHEM model for the subwatersheds are provided in
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Table 2-4. Several of the subwatersheds were divided into smaller watershed basins for calculation
purposes.
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Table 2-4. RHEM Method Parameter Values

RHEM Parameters C:::Zn co::tao :yv;’:Od CaFrI:/ton
Bryce
Climate Station Ferron Canyon Natl | Koosharem
PK
Rainfall (in) 8.19 15.12 9.06
Dominant Soil Texture Class sandy Sandy Loam sandy Clay
Loam Loam
Slope Shape Uniform Uniform Uniform
Slope (ft/ft) 39.1 40.0 37.49
Cover- Bunchgrass 9% 9% 11%
Cover- Forbs/Annuals 5% 5% 5%
Cover- Shrubs 15% 15% 18%
Cover- Sod Grass 0% 0% 0%
Cover- Basal Plant Cover 9% 9% 10%
Cover- Rock Cover 15% 15% 16%
Cover- Litter Cover 30% 30% 29%
Cover- Biological Crust Cover 0% 0% 0%

The parameters used for each subwatershed were estimated based on a combination of site visits,
LIDAR data, soil data from USDA soil scientist, land cover data, satellite imagery, and environmental
surveys (AGRC 2018, USGS 2018). The online RHEM model uses existing climate stations to obtain
rainfall data. In accordance with the RHEM model Tutorial Guide, climate stations with similar elevations
to the average elevation of each subwatershed were used (Hernandez et al. 2016) to better obtain
representative rainfall values based on elevation rather than site proximity.

The RHEM method was calibrated based on the results obtained from the observed data approach. In
relation to other methods, the RHEM method has relatively few parameters to use in calibration. The
rainfall and soil texture parameters are not suitable for calibration because any changes in these
parameters produce a drastic change in the final model results. The cover characteristics were obtained
by an environmental survey of the area, and the resulting values were used for both the PSIAC and
RHEM methods. To remain consistent across methods, the cover characteristic parameters were not
adjusted.

As a result, only the slope parameter was used to calibrate the model. While the initial values for slope
were obtained from LIDAR, these values represented an average slope over the entire subwatershed.
The equations used in the RHEM model are based on channel slopes rather than overland flow slopes.
The final values used were adjusted within a reasonable range of channel slopes to produce a result
similar to the observed data method.

2.4 Design Sedimentation Rate

The estimated sedimentation rates are summarized in Table 2-5. While the USDA Sedimentation Map is
generally acceptable for broad-scale estimates of sedimentation rates, it is not recommended for
specific sites, but rather for quick conservative estimates. After calibration, the RHEM method and the
PSIAC method yielded results that were similar to observed data. However, the PSIAC method produced
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sedimentation rates with a lowest percent error of 3 percent and 0 percent for Dairy Canyon and
Cottonwood Canyon, respectively.

Table 2-5. Summary of Sediment Yield Rates

Area Sedimentation rate Dep:::;tlon 100 years
Subwatershed .o Method (acre-feet/ of sediment
(mile?) mile?/year) (acre-feet ( feet)
y /year) acre-fee
USDA Sedimentation Map 0.70 1.33 133
. PSIAC 0.37 0.70 70
Dairy Canyon 1.9
RHEM 0.37 0.70 70
Observed Data 0.38 0.72 72
USDA Sedimentation Map 0.21 4.32 432
PSIAC 0.17 3.53 353
Cottonwood Canyon 20.7
RHEM 0.19 3.94 394
Observed Data 0.17 3.53 353
USDA Sedimentation Map 0.40 6.81 681
Flat Canyon 17.1 PSIAC 0.21 3.59 359
RHEM 0.25 4.28 428

The sedimentation rates obtained from the PSIAC method were considered the most reliable and the
method selected for further use in the Watershed Plan. This selection is principally due to the method
having been calibrated to yield results similar to the real-time observed data. The final design
sedimentation rates for each basin are presented in Table 2-6. Attachment A shows an overview map of
each subwatershed with each corresponding sedimentation rate and loading rate indicated.

Table 2-6. Final Design Sedimentation Yield Rate Estimates based on PSIAC Method

Sediment rate 100 years of

D iti t
Subwatershed (acre-feet/ (aif:i:e::r/‘ reaare) sediment (acre-
mile?/year) y feet)

Flat Canyon 0.21 3.59 359
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Attachment A. Sedimentation Analysis Overview Map
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Attachment B. Debris Basin Drawings

TMO003 B-1 May 2025



osmapstis s e e e e o

e e e o o e i e

T

COTTONWOOD WASH DETENTION BASIN

DRAWING NO. RF-T
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GENERAL NOTES

MATERIALS, CONSTRUCTION, ANL WORKMAMNSHIP SHA | BE
RICHFIELD PP N ACCORDANCE WITH THE STATE OF JUTAH STANDAKL
| SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCT!IOH, + 0 110N
1T X OF 1979, AND SUPPLEMENTS THERETO WHICH ARE " ~FFECT
I o ON THE DATE OF REQUEST FOK BIDS.
- W ALL REINFORCING STEEL SHALL BE DEFORMED di £7-STer! BAKS
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CONFORMING TO ASTM DESIGNATION A6lS, GRAD: 60.

T 1] | i TYPE 1| CEMENT (LOW ALKALD REQUIRED.
/ i — | ALL STRUCTURAL STEEL SHALL Bt STRUCTURA.. CARBON STEEL
Y. | 35 ; | CONFORMING TO AASHTO DESIGNATION M-183 (ASTM Ade).
34, { 36 ’ 1 K7 ALL EXPOSED STRUCTURAL STEEL SHALL BE HOT DIP GALVANIZED
e E ]§} | IN ACCORDANCE WITH ASTM 123
- | | a 1

AREA IN ACRES APPROVAL
54655 20 22 24 26 28 S0 R | L IN ACCORDANCE WITH S 73-5-5, UTAH CODE AMNOTED 1953,
AS AMENDED, APPROVAL IS HEREBY GIVEN FOK THi CONSTRUCTION
e THE COTTONWOOD WASH DF T5t 1 10N BASIN E AR RICHEIELD, UTAH.
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5 i e ®\% T|= @ o WERE PREPARED BY ME FOR RICHFIELD CITY, UTAH.
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TYPICAL SECTIONS

yy
15 . N
| | | - DIKE CORE 2" MAX. REQD.— -~ ,
DIKE CORE 2" MAX. REQD. I‘ . 157
| ' ‘ F1.5461 TOP OF DIKE ¢ EMBANKMENT REQD - - rﬂ—zﬂ EL.5461 TOP OF DIKE ¢
EMBANKMENT REQD T e GO , s

-

2

S
-EMBANKMENT REQ D ' ‘

| _—EMBANKMENT REQD.

NATURAL GROUND -

—— o TS T B T
] ! NOTE: EMBANKMENT MATERIAL TO BE TAKEN o
£L.0426 bL.osz6 I FROM ROADWAY EXCAVATION naze
TYPICAL SECTION #l TYPICAL SECTION #2
DIKE FILL HEIGHT OVER 10 FFET DIKE FILL HEIGHT UNDER 10 FEET
o -
R
- { S
/. . e Jj D
ROAD TO BE R CHLTURAL S GROUND o T
COMNSTRICTED W/ , R i ~
EMBANKMENT T ——
—— \
2
TYPICAL SECTION
ACCESS ROAD
INSIDE OF BASIN
DIKE BEGINS AT ¢ DIKE
STA. 15+00
NOTE: MAINTAIN DITCH A MINIMUM OF 5'(ft)
FROM TOE OF DIKE. L5476
NOTE: BERM TO BE CONSTRUCTED ON .
LOWER SIDE OF DITCH. TYPICAL SECTION #3
L 2 MIN BERM TO BE— DIKE [N CUT
CONSTRUCTED N ~Q: ’ -
NOTE: DEPTH VARIES MIN.

SEE PROFILE SHEET NO. I3 & 14.
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LOOSE RIPRAP REOUiRED> ‘/-—4»/ EXISTING GiROUND
ONLY ON PORTION OF "C"

LINE (SEE PLAN SHEET 4)

TYPICAL SECTION*4

SMALL DITCH EXCAVATION
(IRRIGATION DITCH)

DITCHES A,B, &C [ x “ R , DESIGNED |CHECKED |DRAWN [SCALE j
PROJECT NUMBERS C 0 T T o N v o O D w A s H APPBREO(EIED DA'?E::N ]Bg/?\ﬁNKGB NOITJONE
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| 2 F_069(7 DETENTION BASKN CREAMER & NOBLE ENONEERe || | |

TYPICAL SECTIONS ST 000NSE. vian ) 2

TYypsec
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EL.D5426

STA. 22+63
STA. 22453

EL. 546l

TYPICA

SECTIONS

A
15 =]

" ﬂ TOP OF DIKE EL. 546l

EMERGENCY SPILLWAY CREST EL. 5456

2" THICK LOOSE
RIPRAP REQ'D.

- SEE TYP. SECTION NO. 4
A<—J EXCAVATE TO SHEET NO.2
DAYLIGHT
MATERIAL REMOVED
TYPICAL SECTION TO BE PAID AS
EMERGENCY SPILLWAY ROADWAY  EXCAVATION
TRANSVERSE TO DIKE q;
0 3
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| EL. 5461 TOP OF DIKE
EL.
o
|
o %
Y EMERGENCY iPILLWAY CREST EL. 5456
|
|
2" THICK LOOSE
RIPRAP REQD.
r 1 EL. 5437
SECTION A-A
PROJECT NUMBERS COTTONVOOD VASH | | | ‘ P“BEG | KRN _|LOB/AKB| NONE
To-lar40 DETENTION BASN ; CRaaman Srmmemmne | | e
& F-069(7) lm . TV VE YT Py

ESTIMATED LOOSE RIPRAP QUANTITY — 3|70 CU. YDS

\—zi(?

TYPICAL SECTIONS (T §1.000808, veam

Pra———— RV B B L Ll Ll I R S I o S TR I N P S A e =




EARTHWORK SUMMARY

W SUMMARY OF ITEMS
8 ITEM UNIT |QUANTITY
ROADWAY EXCAVATION CU.YD. | 117,400
DIKE CORE 2" MAX. CU.YD. W
CONCRETE CLASS AA(AE) CU.YD. Wr
CONCRETE SMALL STRUCTURES CLASS AA(AE) CU.YD. 6'§6
REINFORCING STEEL LB. -W—
TRASHRACK / MANHOLE LUMP 2 2
42" REINFORCED CONCRETE PIPE LN.FT. 850
LOOSE RIP RAP CU.YD. W
SMALL DITCH EXCAVATION CU.YD. 18—,’&990
6' CHAIN LINK FENCE TYPE | INEFT. | Be°
GRANULAR FILTER MATERIAL cuvp. | o N
BRACED POST (9' METAL ) EACH r e
SUMMARY OF STRUCTURAL ITEMS
ITEM UNIT [QUANTITY
CONCRETE CLASS AA(AE) CU.YD. TW
CONCRETE SMALL STRUCTURES CLASS AA(AE) CU.YD. W
REINFORCING STEEL LB.
TRASHRACK / MANHOLE LUMP o

L ANES DIKE QUANTITIES EMBANKMENT DIKE CORE
or | FROM | TO  feyprvenTIDIKE CORE [COMPACTION| _ X 2" MAX. | ROADWAY REMARKS
LINE STATION |STATION 2" MAX., | FacToR [ FACTOR |X FACTORIEXCAVATION
CuBIC YDS.{CUBIC YDS. CUBIC YDS.|CUBIC YDS.
¢ DIKE 10+00 17+56.10 632 1,719 L1 695 1,891
17+56.10 24+24.11 10,608 18,224 11,669 20,046
24+24.11 27+85.56 18,928 10,783 20,821 11,861
27+85.56 | 31+50.35 20,956 10,518 23,052 11,570
I 31450.35 38+96.60 27,986 23,203 30,784 25,524
38+96.60 | 44+99.90 22,810 18,6842 25,091 20,507
44+499.90 | 55+12.95 4,807 12,183 5,288 13,401
T 55+12.95 57+46 0 0
TOTAL 98(,400 EE:T&C w FROM
F-068(T) - 51,532 TRANSFER TO SHT. RC-3B
I-T0-1(24) 40| -877,668 | TRANSFER TO SHT. 38
~ 104,800 | oPF ‘sreQAL" PROVISION )
TOTAL 108,727 o527 117,400 104,800 117,400
USE m 117,400
NOTE: TOTAL EXCAVATION FROM BASIN SHALL BE A MINIMUN OF 951,400 CU.YD.
MISCELLANEOUS SUMMARY SOORGE
DESCRIPTION UNIT |QUANTITY REMARKS ;%%gﬁ
LOOSE RIP RAP CUYD. | DY 35 | 60
SMALL DITCH EXCAVATION cuYD. | S
42" REINFORCED CONCRETE PIPE LN.FT. 850
3O PIPE-SULEVERT +NFF | e
6’ CHAIN LINK FENCE TYPE | LN.FT. %S 101 7078
GRANULAR FILTER MATERIAL cuvn. | X8&E 35 [ST58
BRACED POST (9' METAL ) EACH 14 |0l [70,78
30°-CORRUGATER-MEFA—PIPE- ENFF 30~

PROJECT NUMBERS

I-T0-1(24) 40
& F-088(T)

COTTONVOOD WASH

DETENTION BASN

] SUMMARY SHEET
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115.70
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145.80
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CURVE DATA ~
ARC. CRD. TAN. 5
o B 8 R T ———
. i . . o LO O - . L().
g e o6 2800 S o | e 3 P EXISTING DITCH ¥
166.564  154.01  99.00 2 2 S SheE T No. 14 A2 [ e oq
125.40 119.09 70.00 - / - ' . ' ~ ?0\6" E A e s ;
139.99 131.60 80.00 W 54" PIPE—7 g CONC. D{TCH
160.31  149.09 94.00 g pZ e S L way o 7
194.29 18423  125.00 ) M NS 2k / s
105.19  102.92 55.00 7 N /
& G 1IN 8 > o
6& (% _ ’ ~@f 4 o\ © §§b / /
(00 INLET CHANNEL REQ'D: o) H 1833130 x \ / ) P $\é\\\ Y
0% CQONC. DIV. BOX
FOR DRILL HOLE LOGS SEE SHEET NO. 5 ] 5> o e e PICAL SEC 10N b 2% N % T AND. SLIDE GAT < / /
o 2\g8 o I-70 PORTION OF PLANS £ o N (0. \ /
/ 6} /4/ - o A q) 5?
EXISTING POWER R/ @ & R 5 3o s s
& POLES N6 @ —" 2 - ~
o d 2 3 / >
A éy v )
.‘:D€> o ?:D / /(r
‘:«? QO'*OX - N6 2 o _CONC. DITCH /§ ?
™
&% < ACCERS ROAD CONC. DITCH &
v/ 16551 ~SEE— YPICAL o © /5
: SECTWEET | \ S
1,832,490 )
165,500 ﬁ 9 NO, 2 (\\/ — RS s ’/ ; ~ ;
@<~ coNGRETEMLET STRU {URE REQD o Ly ~ 90 LN.FT. 30" T 7
see DETAILS ON SHEET NO. 6 RS 2 PIPE CULVERT| REQD. X
72 G N V2V ZR | S
& e @ : ~SMALL DITCH EXCAVATION f
o' R.clR[ 3 | LINE "C" 220,, /3
g S REQD. SEE SHEET NO. 14/ O-l /
N 165,420 " Sl o7 =g \ J
833,640 ' J \
/ L Wl
' 1
P -ST_IElyLING BA be/R &' \» OUTLET STRUCTUR / = ——CONC. DITCH
ﬁ% GDETAIL N SHEET %, REQP SEF DETAI > |
- o ON $HEET NO. 7 / a AN
AND SHEET NO ) , = =
BOTTOM EL. 5426 OR LQCATIO N / / T 4
TORAGE CAPACITY - 615 ,ACR 5 > >
Y STORAGE CAPACITY £79.8ACRE FEET < o & z = g
pe-s0t \5\ 3 o v
"
2 g S : 2 2
L] o — F:, —
: - Q N 165,060 2 2 /o y
= /
165,000 _ \< £,1,833505 s 1 <ie ‘
2 }
|

EXISTING POWER
POLES

A\

»
' 9\«3;% \
®
N 165}020 \ N
1,833,125 ‘S

$ Dy@ INSTALL 850 LN. FT.
s OF 42" R.C.P. OUTLET y

PIPE. SEE DETAILS ON

SHEET NO. 5 —

(NTERSECTION OF ¢ DIKE.AND ¢ OUTLET
PIPE LOCATED 'S 19°06'03" 3346.00
FEET FROM THH NW CORNER OF SECTION
24, T23S, R3W, SL.B.&M.

/

'
!
/

_ —— | —_—  —

164,50

/

/

REQD. SEE SHEET NO. 13

SMA{L DITCH EXCAVATION LINE "Af

i
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| DITCH
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/ 04 ALL CONCRETE DITCHES

PAID BY OTHERS

/

-G ROAD STA. 212+49
¢ PIPE STA. 16+65

OUTLET ENERGY DISSIPATING
STRUCTURE REQD.

SEE DETAILS ON

SHEET NO. 8

/"* EXISTING CHANNEL

HOSPITAL

PROJECT NUMBERS
I-70-1(24)40
& F-069(MN)

COTTONWOOD WASH
DETENTION BASIN

PLAN SHEET
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FSTIMATED CONCRETE
QUANTITY 42.3 C.Y.

W
L
2
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Slo o L)
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Q| EJ -
ESTIMATED CONCRETE QUANTITY 6.5 CY 1:l SLOPE BACK : Ow % & N —
TO CUT OFF J2gHo A : 2
EL. 5426.0 5460 SlE aw 2 .3 © 2 5460
NOTE: BUTYL GASKET TO BE INCLUDED IN PRICE BID aotﬂé T x EJ A l o
FOR CONCRETE SMALL STRUCTURES CLASS AA (AE) lﬁL]Jm.U) o E% #5 BARS @27 w0 —
oSyY = n O C.C. BOTH 4 o © 02
OS5+ o WAYS + L x| 5
EL. 5426 CUT-OFF 5450 05 2 X o \ N o [5450
> ( ELEV. 5426 e i CH - SEE - <O NE
™ " - = W = o <=
. INSTALL 34" BUTYL GASKET AROUND /3\_11\ . tlattn @ @ 0 o W T -
PIPE MEETING REQUIREMENTS OF L C-2 #5 BAR I Ea PIPE CRADLE DETAIL oo 2
AASHTO ' (8 REQ'D) e « - |2
| | | 5440 /(/ T 1 L e A —5440
: Bl y ’ - _
I | » 0 o o O F>
| . XIS TING GROUND = 0O
1! N o ho |
1! _1 mi
+5 BARS Ol 5430 | ’ © o2 - 5430
@12" C.C. | ) ; = ol w
c W - \ o 4270 RCP REQD S —— > 0}38% -
. —— — =
L 10'-0" 5420 s L I\\ | S| k5420
— R iE +— S - 1059y Rt
CUT OFF EL. 5412.0 cL salp - ! ]L ,, . o
COLLARS ONLY CAlO- 2 ANTI-SEEP COLLARS REQT L .1 FOR 15" ALONG THE AXIS OF [Hit Dikt —
- N % e Ol ) N
AS SHOWN o SEE DETAIL THIS SHERT 818 AROUND ANTI-SEEP COL L ARS
1590 - | S = 0.000Y% 6!
l—
L. U S I | | i 1 o | | |
9+00 10+00 11+00 12+00 15+00 14+00 15+00 16+00 17+00 18400
ANTI-SEEP COLLAR DETAIL COTE: 42" RCP CLASS 70 8= D= T=ruINED
BY STo. DRAWING 6805-20 OF THE
(2 REQ'D) UTAH D=PT. Or HiIGHWAYS STA DARD
Pl 4,8 FOR ROAD 4 BR.DG= CO, STRUCTIOMN.
Deg”‘ DRILL HOLE No. I Degfh DRILL HOLE No. 2 Deg”‘ DRILL HOLE No. 3 PEOIN  DRILL HOLE No. 4 J€PIN DRILL HOLE No. 5 PEPTR  DRILL HOLE No. 6 J€PIN DRILL HOLE No. 7 JePIN  DRILL HOLE No.8 Deg’f_h DRILL HOLE No.9
4 - 1Fls | 1k /6 0 R {||Reddisn Brown sity T readish Brown BEN THEe:2020 }
s 4 i |2 HZ 121 | sandy Gravel | I Sity Sand g HAReM
. 169 e, Y, | | "ty =an Y,
T Sandy Silt and T —HT — 1Ll =N ! LT | Reitelh | =1tk 71211
LN Siity Sand el 1. Y 41$; ey 119 i BERRY Poves
T+ 1 »" s | -l 2 %E , g N 1471 o 4 !
> s 54| We0,27,40 22,5313 53| gie2iee 5 18| ge.se.52 S Wl wess > 1§ Ws.2aa 5 15| Meieses ki
4|1 W sMML —J]14 8 em GM —1{|9 M GM 14 |4 GM e 1/ 9 oM 14 |9 oM —41§8.7.6
Tt gt Bt i R Silty Sandy {6, U gl Y
b mil b i Clay | ¥ i 11 #
018 ‘“‘f | TR B/ Y oo o H{ peth f 1,99
H W27 10 — 5 'm16.30,40 27,29,27 10—} '@ 34,45,53 H | go.8.12 10—z ‘ 0 TH|'ms.9.50 | 10— H [ Aem
|3 Aem ~1]yalom GM 1 H{alom 4 M om RECL 1 1143 M GM Reddish Brown 13 1144
s H"lc‘ THSE: Reddish Brown THS: ReQdiSh Brown TS e Silty Sandy 2 T4 §6,30,22
:jD :43 :5.3 Silf(;/msv%rlwdy S|l*rGymSVoer?dy 713 1] ' Gravel : ——;OF GM
15— {1 '45,50,53/5 15—~-§-f-q60/6 33,36,34 15—} g27.34.40 iso,4o,5o 15151 ge.6.10 15 -1 gf40.20,20 il Devis 15— ¢ e
113 Mow I oW 1a Mo (19 M om H1aMem 19 Mou 1 R oray sity
|87 |waterloss Bk Silty Sandy IR a6l f 15 ) _{B1{1| wnite to Brown Bl Sandy Gravel
ey | |at 18 e Gravel Hel:8 e el 2ER el Silty Sandy e (Fill to 28"
L o 44 L ¢ b g b f E o 30 GRavel & b
20 — 5‘~Ph19.31,36 20- 18/ W27,41,53 23/3 20 — 0/ Wi3,27,24 20 — B @ 30,40,55 20 1§ g\;‘“/? 20 20,15.17 20 1B & 35,50 {J17,41,53
-+ tl GM =airy ey ‘ 1149 GM *@j GM —+1]8° Reddish Brown 1 SM 11 9MGM GM
— d: S“Ty Sondy 4 Hd:- ] —f, ; — < — < Silty Sand ~‘”, R i < 4
MDY il 1 J Reddish Brown Slal P y y SEdR Reddish Brown -
119 orove b Movel b1 1f4q | Fine Sity Sand U 11 AGSrSr\:gnltmn) et Fine Siity \
A R A _ 1k 14 1 Sand
25 Ja 2151.53/5 o5 gl‘HéS{SO” ): .23,45,53/3 25 R 4723/6 25 1 ig;\;},Q Fine Silty 25 A 1GOI\;|5,5 2le I #50’50/3 25.39.37 g:‘fom
19 MGM mhe) E2 e 1 ¢ 1l T r GM
e BlkS 1 |WATER LoSS e Reddish Brown 1) Sand 1 <)
11 ik AT 26° 41 Silty Sandy AP A B
<01 e D 4 1 | D | 1
a It 4 3_ T, - Gravel anys SRS -t
30 —f1 43,53/5 30 — ‘bga” T W34.18.13 30 — 51 W 30.49.50/5 30 — ;’-j Hg&53/5 30— g 45.37.60 30 —Hi 7o/ 18,23,37 50,50/5
1|4 114 19 oM, sm 4 M om —11/4. Silty Sandy 9 GoM 1f4] 1M GM GM
—Talg, T ‘*’*Q, Gravel “?F, Ta - -
11 b +- — — 1] p- el . ~*|Du Reddish Brown
B L Reddish Brown i 4 e o ouT gt Silty Sandy
. r‘ . ’ . ‘
35— di5.21,21 35—/ ¢4 7 sity Sand 35 [ F101204 Fine sity 354 23/5 RSt 35— 51 g40.50 Cravel 17.21,43
<o Bem i flsm  with Silty Clay L1 4 SM sand |4 ") 1 GM GM
=g —+17 Layers —[T+t —f4d —+ LI
81 HACRE TES I __‘; .4,‘9‘ 4
ler Rk e silty Sand Sl 4
| aE Reddish Brown T ity sanay a0 '
40 — 20,5311 40 — 53/4  Silty Sandy 40 —|| [f13,14,40 Gravel 40— 1| #13,32,50 40— ||| W 36,40,50/4 22,32,42
141 L em 141 MM Gravel 1| .MM 1 1. eM 1t G GM
_KEY
SAMPLE LOCATION DRILL HOLE | OGS
X,0.30 TORVANE VALUE | FOR LOCATIONS SEE SHEET NO. 4

S~ UNDISTURBED SAMPLE

5,6,6 No. OF BLOWS PER 6" WITH STD. SPOON

R)ESIGNED CHECKED |DRAWN SCALE

=L GROUND WATER ELEVATION SROUECT NUMBLRS COTTONWOOD WASH ; | BEc | KN _|LoB/aKB| NoNE
REVISION DATE SHEET NO. 5

OUTLET PIPE DETAILS - DRILL LOGS




4 SPA. @ 25-0" = 100

= —IRRIGATION DIVERSION STRUCTURE NOTES:
100120 100'-0 120100 SEE SHEET 1O. 9 FOR DETAILS - ALL STEFL WILE BE #4 BAKS, UNLESS NOTED. _ 7 S-22
S A g 2 UNLESS OTHERWISE NO'H D BAK SPACITIG — 4 FLOW- o= /
F i ™ G | _* WILT BF 127 C.C. N8 R 3 T ]
B S R = [ F- -] , - . 3. PAYMENT £ O JOINT SEALANT AND WATER STOP RN T kN
B | | G B — SHAD . BE INC DED 1 THi vac BID FOR CONCIRE N7 BRI CLEARANCE TYP. R
| : CLASS AALAE L (= ‘ s s
! ! ! " : T 4\ P R . ' \
| ! | 7 0" ~— 24"REINFORCED CONCRETE PIPE - e TS DOWELS
- S l - © £l .5468.] P Tl g TO BE CAST INTO SIDEwWALL /|/ = 18976706 R o o 41 7| @2" C.C.
| : L(') T * N AT CU/$V\ /J.g BOTH SIDES fo 5.00° Eos DIV e 0 JONCERE T QUANT T - & D, { S-28
‘ | °t % ! - Fi) _ SEE SHEET NO. 9 S hoy ESTIMATED LOOSE RIPRAP QUANTITY - 917 CU YD
! | ' T~ [ 1849 :
L 't |
' “’f ——
: a v - 6V 0 - SECTION G-G SECTION F-F
! l l | / | 04 U o U
¢ - -EXPANSION - = R _ ’ » ~ - -
L JOINTS _} ] S - FXPANSION g | L. 5426
o : JOINTS ; et g -
e e i e S — K ) i) P P #5 @]? C.C A SHOWE < U ‘
™~ ot < - e\ 3 Q‘[
0| M { 4 9" GRANUI AR | | . R
| o b Ol TER | il{ SR VNG .
: e #4 @127C.C. NP 60" MIN.
| 7\ S.12. S 13 S 14 MATE RTA SICRIY /WMS g!)? | %&-&* o o o x%%&‘ -
| ; v . 1 o #5 TIES o 0 “ §gg§ 4% NOTE- FILL JOINT WITH JOINT - o |
| | " ,, @I C.C | o m[ECeR Légj SEALANT AS PER SPEC- — Y2
—S-15, S-16, S S 19 Red IFICATION 706.02 (b) y
: S B g - -S-5 DOWEL S a o - |
= : \v gj .~ - 8_29 f’) “’i "(i
I - . o . _ - = =
< . o YL CcLEAR v L2 v
e © 2'-0" |
- - | 1 '_O" _ ,,‘YI' p
| | . . 137'-9Yg" =
| ,—“TF I
| , | —~S-4 e '
M N | S— - N - D $5@2 0" 56,5 /58 4. - S —
L : : 11T J *5 DOWE [ S ol 0 BN
o . S 9 12" C.C. 59,810, S 1 s & SR
25'-0 25'-0" 25'-0" 250" gl o s W e 1l ]
; ¥ i SECTION A-A 345 | MEC e TR, ld L9“ WATER STOP AS PER
> , A (TYP.) 1 : SPECIFICATION 506.16
s 100'-0 - S Llsy -
& @ *5T @ 7 0 CC. U 30Ol b AR
4 © (TYP.) S- > '
B / AR ’ Q TYPICAL EXPANSION
> LOOSE <8 ©
( / RIP RAP -/ S JOINT
; £ % 1 w 146" 0" - o
E : S 4 - E
7 - B . |
- A 27 ‘FM mj\ S ‘flL e e 10707 1207 100'-0" 12-07, 10-0" | o
S 25-0 25'-0" 25'-0 25-0" :
e Sas s ] EL.5473.7
6 e 100'-0 Je_ | .T- 120/ o
112'-0 =4 i ‘ EL.5467.7 g ©
- I — - 8_13_ . “NM g \ - (RSN U UGG U r
# " :
| 5 @12"C.C. AR @2l co / — \ o
INC WAL (TyPa| N o
Lo — ! 4 \7\)&” l
D ! 36" THICK LOOSE RPRAP REQUIRED A / S 4 f— A — B f—
SECTION E-E S-14 g2~/ STI6 *o @l2n o VERTICA « !
- L - : o
PLAN #5 @[72" #5H @27 SECT'ON B—B CONSTRUCTION \ -
JOINT —so5
INLET STRUCTURE & STILLING BASIN #5 @12
138'-0" N
100°-0" 8-0 . 10-0" | o
’ 25'-0 25-0" |
| 7-8" 100°-0" ' 2.0 7>~ —
-— - 0" = 100 -0 1\ - .
(4 SPA. @ 25'-0" = 100-0" | e sappol 7 i};
9\ g e > \ 7
N ' =
§ N : \\ ~ 1
S CLEAR © S-23 £ =< A—H ~ 1=
S-26 Neo (TYP)) | s-24 7 ,
N ’ i #4 @12" C.C. ;| ~S-24 ¥4 @[2" C.C. S-10 #5 @127/ verticn S9!
‘ BOTH WAYS ? BOTH WAYS (TYP.) CONSTF.%UCTLION 45 @[2" N
3 — I
IV - SECTION D-D T
- \ T T — (TYP.)
& a & ——% g - HY S XK & S_26
N
; \4ANSION G%&%‘L’)LAR 3'-0"
JOINT (TYP.) FILTER L AP (TYP. E;ESIGNED CHECKED |DRAWN  |SCALE
| PROJECT NUMBERS COTTONVOOD VASH BEG KRN L0B NONE
! MATERIAL 01240 TENT fAPPROVED |DATE DRAWING NO. -
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NOTES:

. GATE CONSTRUCTED AS PER ESTIMATED CONCRETE QUANTITY - 22.4 CU.YD. o |
705.02 OF THE STATE OF UTAH = 3 _STD_: DIA‘IGZ}L,V',.STFEL PIPE
STANDARD SPECIFICATIONS FOR [ WH-DbDTTO /szlZTf:lZ
CTION [~ GAL V. STEEL PLATE
o s ST AT
ADDENDA. ANCHOR 50 ' 5 VN'ASHtPtRQ ohrl ANCHOR BOUTS.
i ANC B0 5. TS 4 RiQD.
3/16" WELD ALL AROUND. —3/16" WELD ALL. AROUND CAND STO. HiE» NUTS . \ o ,
2. BITUMINOUS FILLER SHALL BE INCLUDED \ o 24 REQD. !1// .~ 6'x6" 6 GA. GALV. STEEL MESH
IN THE PRICE BID FOR 42" RCP. \ /g DIA 0TS I Nl ¢
//) ﬂ 3T ST0. DIA GALV. STl Py k\‘a \\\
3. ADDER RUNGS TO BE INCLUDED IN THE g \r‘}"”// ( ) < )} 3 | @6 8 1 ONG RN
PRICE BID FOR CONCRETE CL ASS AA(AE). e - 1 E | »\‘JC) K- 18 4 Q. PR £ 00TING) \ RN
, _ | 0 | O O v 0 ( 2( #5@9" B 1 6 R Ni . \
4, ALL EXPOSED STRUCTURAL STEEL SHALL BE HOT DIP GALVANIZED IN ACCORDANCE WITH ASTMI23 i - | Lol N A | . .
JOINTS WELDED IN FIELD SHALL BE COATED WITH ONE COAT ZINC CHROMATE PRIMER FOLLOWED LN | S -2 0 Q .
WITH A GRAY ENAMEL AS PER 713.02. S | \ | ; SQUAR % N
. /0 S/e” WELD ALL AROUND §
- 5T STD. DAL GAL V. SThEL : N
PROVIDE LADDER RUNGS CAST §ED@IZ L ACH §AC Ce WilH PR LD o OID-DA BAL
N CONCRETE 12" c.C ADDER . CJ(L)J"'I\H/\qND Wt | DED ; vsw lgg&)b u{ig.lsm g ZH LRIt STkl PlPE - - \
RUNGS SHALL BE FORMED WITH : - 38"x I" BAR , 14 X67x6" | |
172" REINFORCING STEEL COATED _< 2" — GAI V. STt PLATE e WITH 10 GA. GAL V. STEEL WIRE — ~—
WITH COPOLYMER POLYPRPYLENE Aty . | AP SP|ICFS - APPROX. 2~*O C.C.” Al L. AROUND 7
IN CONFORMANCE WITH ASTM 5" CLEAR - “2 =98 BAR SIZL S PR Bt ND £XCESS WIRE INSIDE AND TRIM.
C-478 PARAGRAPH |1, - 2" Cl AR #5 8" e, SLOT FOR 3/8"
'J o re o o "' BaR WIRE SUPPORT DETAILS oy
#7 P '
*_\
. N
= } 36" @ MANHOLE OPENING WITH o 20'-0" I %‘/2“
COMBINED RING & COVER WEIGHT ' §.9" . -8 6-9" N
. 0 5@ 0" OF 640 LBS. MIN.. RING & COVER I " '
= - TO MEET ASTM DESIGNATION W 3 B~ SEQIIQN D_D
SECTION C-C A-48 CLASS 30. PROVIDE :
e e AT RN RS LOC K BA R A S S H O W N . OI)
- - #6@6" BOTH WAYS © - -
,/ @ ¢ Sl AB | , |
- ) : | . 1 £1..5436.67
- P77 DOWELS / 16 _EL.5436:67 — i | ‘ |
~ 46@12" B ad— ® | of @ | ®
o ¢ WAL — TH- - T oo L | o © H-20 T | ,
e ! . . | ¢ 2¥6 60" | ! ~ | [
F-15 , v 2 i Lo ToP & BOTTOM | i -1 F-64
| T a5z 6"X6"x6 GA. | r¢-D -
n ' Ol 2L GAL V. MESH : - — i I I
| | @O | a S o) ! - E : ‘
* : A e X i Il 1 —2%e 50719
: ! oo 8 8 © C C | - =
L = ] )
| l S HH ,/i,__ v | F6(4) - . '4‘-1»[) [
T i 1 T ’ Y /f F-19 2%#6 50" | L | F6(4)
| i x| A : 3" 2 PIPE F-17 246 BARS - - o - - -
| : » T Tae 5I—OT”Y[F5?CNAGL E | boowe 5-0°F-io
[ : ! L : oNTE L
4 ' KM L D w N . ) | | B )
! ' NN R o 3" g PIPE ALL SIDES , 1 o
, + bloT o d Sl ~ ! o C 600 - _ L Lo 1 -F 6(4) NEAR SIDE
‘, ' Tel § Qw _ C— T ‘ = F-614) FAR SIDE
: l - o T L{ o X6 6 B F-18 2#6 4'-0" 1 ! B }
: T . Rell2 N 4 f H~—GALV. MESH - -0 - - b —
® ] _ - ' . = . . .
! f g |~ ONE 5'><3'*f4 et — TYPICAL V SlETOU't[\)/HNAORUOSU;LI)LSIEPR‘
: ; i o GATE REQD. - s — I 3 _ ' =
j #7@12" i : AN -l - " o
o . : o= =+ o ] | FL.5426 c_4 ©
2 6" 'FN_S e | o g T Su d
[ | © !
\} : ! =W , EL.5424 J Fo5-- , _ I
| —
i | £L.5419.5 \ EL.5419.5
r v T ¥ - ) ~ FOOTING, 4 REQD.
R T . | | ] SEE DETAIL THIS SHEET.
vesel Tl ere BT wavs TRASH RACK DETAIL | |
(SQUARE) e s A <—

SECTION B-B

oecrwmeces | COTTONWOOD WASH |, | o P8t | kAn | DRL | NONE
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ESTIMATED CONCRETE QUANTITY - 15.3 CU.YD.

ESTIMATED LOOSE RIPRAP QUANTITY - I3 CU.YD.

6 CHAIN LINK FENCE *'*]
TYPE [ REQD.

{)4—1

[

SYMMETRICAL ABOUT &

12" THICK LOOSE RIPRAP
REQD.

M

@
s

H ‘ O
* 4 | |
/ C - D -
/ 1o I et
CONTRACTOR SHALL INSTALL —— 4 g e
SLEEVES FOR FENCE INSTALLA- 90 e €70
TION.SEE DETAIl. THIS SHEET.
P 14°-0"
R 15-4" _
e
6' CHAIN LINK
FENCE TYPE I
§il 6'% 8'-8' -
Q.- 10" 44" XX 0
‘ ! $xa
T © >e il |
T ‘ [E—18 81 $4@12"
S A\ T ~E-25
! - : ~ ) £-23
— : £-15 ‘?— a
| | %4@6" | ? |
N _ = 7*4@12"x5' : o
o © ; " (INTERMEDIATE) '.
B #4@12" |
EL. 5415 ! - |
1 . ‘]
£-5 =9 £-2 . '
4 i -~
1 = —— '5 > - ]
T —E-1 .l
lgla 14'-0 8

SECTION A-A

E-8

#4@12"
BOTH WAYS
EACH FACE

2" TYPICAL 7

ALL FACES

. . > o X

)

> #4@177
BOTH WAYS
FACH t ACE

#4 HOOPS

S

£-6< ||

SECTION F-F

e

E-13 - #4Q@6C" -
\ £-21

*1@12" <

\:

o

SECTION B-B

{*12” THICK L.OOSE RIPRAP

REQD.

#4@12" BOTH WAYS
EACH FACE

SECTION C-C

.D. PIPE
S/g" @ BOLT

ALL EXPOSED METAl. WIiLL BE HOT DIP GAL-

SECTION D-D

$4@12° ~ ' o g
bl < G
5 FENCE POST
$4@10" -
£-12
raole *4B10 ™~ NOTE #| F 3
| . ENCE SLEEVE TO
BOTH WAYS E-10 BE INCLUDED IN
EACH FACE R BID PRICE FOR 6
—— > CHAIN LINK FENCE
TYPE L
¥4@6
L oo NOTE #2 FIELD BEND REBAR TO
| ACCOMODATE SLEEVE
N lJ
w|-= O
e 7
qV g g lCl> ,
27 symmelricAL 1 1 ¢
ABOUT ¢ " NOTE #3
VANIZED IN ACCORDANED WITH ASTM-123
— oS- N o-3
3 ,1 } |
. |
|
!
|
. |
T |
0| ~ I
< by
s N
) | :
S VU
r 1 |
NOTE: SYMMETRICAL ABOUT ¢
B 11'-10"
o _10'-6 g ke
0; 8'-10" N0k
| [ & l i
| [ a
£-7 , Q
2" TYPICAL : .
ALL FACES T ottt
) E-20 - — :
#4@12 #4@12"'X5 —V/ \ E_7 T Ml
BOTH WAYS _/ \ - | O <1'
EACH FACE /\ '\ | )‘ Y < w o
\ /
/ \— / \ ©
\ RS —> =
$4@12"
EACH FACE 5
BEND INTO WA|LS E-26 '
©
$4@12"
BOTH WAYS
FACH FACE
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l——>]>

¢ INLET CHUTE - SYMETRICAL ABOUT AXIS -

: 50'-0" 120" 5-0" 5-0" —~GRATE SEE DETAIL . EL. 24737 .
- - e - SHEET No. 10 ] .
10x15.3 C- L : W
: EL.5468.] /X3 L Nalw < 3=
EL. 5473.7 i G Earre o o 2 ;
LOOSE RIPRAP ,, - 2 fulfrf M E 2 s EL. d461.7 %ég )
> =l __1 + S : 00 44 e | -FOR STEEL SEE
=l EL. 5471.2 L JOSS . LT - SHEET No. 6
, 1[ - 17 | S| o) - -. "’\\ 7 = ®F AS SHOWN, -
— . W : ' 41 RS e "~ % "
: o GILY 2N NN x A-1 *5@12
| | MF?II/IC?:GF\%NAEE < | 5468.0 | 3w bo‘ L OR INLET STEEL 00[_ ¢ SLAB
i o o =L. o468l | | N Pilili= A-d4-  A| #5@]2" o o o > SEE SEC. A-A —9"'WATER STOP AS PER
{ IEE e RN : ! | ; : SHEET No.6 ol o / SPECIFICATION 506.16
| T R | . ot N A 1 #5@12" ¢ SLAB N —A-2 #5@12"
. _ t1. 5464.56 ¢ WAL
e e e e g e et ety e e = _ 8.20’0,186 e . / A-5 6 #5 AS SHOWN [ _ -
— SR S A A A DALY T 20 e I A o S T WA 1 — — S=0.01 ) | X &coe —2'%x6" KEY
r— ’_\ T TYP.
’ A4/ Bo #5@12 SECTION B-B WATER- !
| 3] STOP e 2 Aol #5@12"
SECTION A-A 2-e 117 AL
i ; 1 ¢ SLAB
/. A
| \/b; '
- | . : 50" 0" —— 22 0" | _@ | SECTION C-C
- 1470 } T 8 0 £ skbs.
C EI) 8" NO.lO e
» B | JL | N Jr/ A T I
[ ] L ] ] [ ] [ ] [ ] 0 7 B ;AVEO— v. ] ; L} [ ] i 0' [ [ ] [ J [ ] . L ] [ ] ) [ ] T I o >" . _; ' B _:;T-‘-_I - ’r‘
3 o ' - 5 (g | 5.0 3-0 I'--4 6'-0 o |eg
| | | g |
I AL 1 LLLI . e i | T S .
T | % - ‘ G i L L. 5468.00 A
- B N 165,460.63 C , ( : I 1 1 N o
E 1,832,410.93 o D ERSION BO» SCREW Sl I
] € CHUTE INSIDE , | GATH AND P RAME St ‘
| WALL | ST0. DWG.NO. V- 1584
SEE PART PLAN 1307427 Clt AR | |
THIS SHEET OPENING) - \\t + i
| | - S10 #5@12" |~
| | — ® 6 BARS . EL.5464.92
; 1 M 1
2 | i 5464.00 1 -
< R e | / 4. =
— — o~ , 31 #5@172 : 0 . - EL.5463.75
T 4 BARS o T I = -~ ) —
O i - v B A v v v
PLAN - IRRIGATION DIVERSION STRUCTURE - . 4 J : IR DV
= - . = :
. = | s S — S8 3#5
B - T : 5 54 reere ro CVENL Y 57 #5@12" (8 TOTAL)
o - - T T ' S SEE SHT. | N ; ) A J J, i _ SPACED - S6 #¥5@12"
—— S No. 10 F E L ¢ t 1 .5461.00 S8 ST A
- - o | l\ . L EVENLY N A . ~- g5 #5@12"
W b0 0 , 16°-0" I — - - - SPACED | T T TN
zZ - e - P f ' |
= o . : o n ) -—59 45
S 7 .. 80 | | 52 #5@12 \~EL. VARIES
SR 6BARS 5462.75 T0
s ya C3x4.1 \ . .
, . H TYP -S| #5@12 5460.75
/s /~DIVERSION BOX SCREW GATE AND FRAME : )
(¢ SEE STD. DWG. No.V-1584 (24"x24" e R SECTION D-D
| // CLEAR OPENING) S e , h .
| — e STEEL PLATE ) |
— - SEE DETAIL 1 | N oo
o SHT. No. 10 i’ | Cp gmaoon ) | S -
I —\I‘F’\ | CID Sl 5@i27 TT (_c[) - -
L4 2'-0 . 6'-0
— [ 11 I © g % - a-(B ] 8" | - 8 - -
_ - e L 1N |
_i — Dv ____QO__.i L I 1 H 'D - SR
—— —— — L '
,,,,,,, \_N‘ I\. T —:
N o | & | i | | EL. 5468.0
: : © EL. 5468.0 L. 5468.
SEE SHT. i ! v a T :
No. 10 H—= " ' 3-0" rf|) o ' I
" - . . |
} ” 8- e kg gl TS Ty SP0 #5@12" - - | F+— SI7 #5@12"
DR 44" 44" -1 |
PLAN - SLUICE STRUCTURE - - \——L - T ol ane . | .
EE@A" = | 24" RCP CAST “-stz SHT. ? e | STEEL PLATE - SEE - <8
A8 #5@6"- IN WALL No. 10 : 54645 | - fll DETAIL SHT. NO. 10 .
EXTEND 24" RCP 120" AND CAST INTO 450 ELBOW 2 S | - s
CONCRETE INLET STRUCTURE 2, | y | L. 546375
A6 #5@6" NOTE: THE ITEMS FOR COMPLETION OF THE IRRIGATION EL. 5463.5 | T T T 71 -
\ DIVERSION STRUCTURE NOTFD BEL.OW SHALL BE . |
AS #5 AS SHOWN~\ \ TRANSFERED TO SHEETS NO 3A & 3G E = : Lo e = 4 EL. 5462.75
- . - - - OF 1-70 PORTION OF ROADWAY PLANS. '
oo, T :;L - I- CONCRETE CLASS AA (AE) 90 CU. YD. g |
, A
o 2- STRUCTURAL STEEL 9,100 LBS.
L s | EL. 5460.75\L \~89 4%5
—A7 #7@6" 3- 2 EA. 24"x24" DIVERSION BOX SCREW GATE AND — \‘L% ‘5ol
FRAME. _ 12"
Si4 545 —
4- 2 EA. 34"x42" DIVERSION BOX SCREW GATE AND SECTION E-E

FRAME.

CHECKED |DRAWN SCALE

\ . , DESIGNED
PART PLAN 5- 240 LN, FT. 24" REINFORCED CONGRETE PIPE. PROJECT NUMBERS COTTONWOOD WASH | _BEc | KN | ake | None
AT EL. 5470 OF £ 00601 DETENTION BASIN NOBLE ENOINEERS RE-
- onaAMEBR
OF F -085(D a " = REVISION [DATE SHEET NO.
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Si6 ::'El_. 5468.0 ’ | -
‘,! i _' | @
%, | _— ST T o - -4 ]
Si8 . | #’ r | "\ T r- .
\ : | | —sie 1,7 STEEL PLATE | ) ' x2"x2" L
£l VARIES | . T T T T ITE T | ‘o  WELDED TO BOTTOM 1
5463.5 [f. : : “ » NOTE: GRILL TO BE CONSTRUCTED IN 5 FT. '@e" ) oy | ~  WELD DETAIL |
1- > SI2 *5e12 ; | ENGTHS AND GALVANIZED. ! , THIS SHEET /\'n |
EL. 5463.75 [-4" SI5 | - - '%I —————————— 1
. = e s i
SI3 #5612" 56 ST L d X
8 w20 oig e 6'-0" -l 8 SN .
0 -0" — I
SECTION F-F - - | X :
STRUCTURE NOTES: D R KN
~CL EARANCE HOLES FOR /5" BOL 1S ; r—-——?l—-——-————————' | T = FLOW
) / . REINFORCING STEEI SHALL Bt *5 @ ! o 0
S T =T = S = = === =—==== === 2" C.C. EACH WAY, ' :
FL. 54680 < v 1 B X
v . . " ; - [ 0]
o Y Eveniy sp;\& e —107x15.5 CHANNEL 2. AL REINFORCING S1EEL SHALL BE ;D !
':- o ¥ EACH WALL S NANARAERSRIRIRERSSAERRARREES POSITIONE D IN THE CENTER OF  THE ! L
<1 _Sh B4 #5@|2" CC— ‘ WAL T UNLESS OTHE RWISE SECIFIED. R I
s26 #5012 —[ 1 Nz ' | 3/g"x2"x2'-4" BARS Sl ‘?‘ “““““ 1
MY 1] B2 #5812° 83 $5@12" AT 27 C.C 3. UAP ALl REINFORCING STEEL 18" MIN. - 2'-6
S25 #5@6" SN S Bl 55 : o : . - -t
N x| L DOWELS < SEE GRILL DETAIL AND S0 MIN. AT ALT BENDS. ! e L T
\} > ks /ggifgég X THIS SHEET S i
S S Ry TR gtég/‘_‘g‘%so N A, ALt xPOSED CONCRE TH £ DGES SHAL | S SN -
’ © T I 5464 4 T Bt CHAMI | RED 17 OR ROUNDE D. , = =
T_.B" | VAR, 2'-0" TO 6-0.| 8~L KEY 2"x6" "’“* ***"L‘““‘“J*LL‘ T +11 *Fj/ S‘/:Atiljblo l L— - —& ——————————— e R R |
" e W/WATER STOP | I : . . ) ~ ‘
8" —mli— o ol g 52 o - e 10P OF WAL | 1 - IN
-1 W SECTION H-H : —1 ! - " _ 3, LIET ROD
T O I
- /s DETAIL OF § FT. | -
T A5 #5 AS WN
] v..‘, | EL. 54610 / A f’, SH?W GRILL SECTION
RN - : O DOWELS PLATE PLAN VIEW
a4 ans f } 1 , / #5 AS SHOWN
EVENLY SPACED M ‘ . "
S23 #5@6" -, *—“% _____ >/8" SQ.BAR 2 - 11z"x5" BOLTS [~
o X i . X PER SECTIONS
LR, '@e" | .
g g , e 5'x3"x3/s" L
SECTION G-G \ —_— T ~lysrxe ' x 1" PLATE . 4 10"x15.3 N \sviAgé%:)To FIT TOP OF WALL
— RS " " A L CHANNEL L WITH
Y'H"‘ / 3/8"x2" BARS ~ CHANNEL 174" FILLET WELD
NOTE: FOR DIMENTIONS SEE SEC. A-A — AR IR B
SHT. 9
) |
‘ | l/o"x6" GALV. BOLTS
SECTION J-J ! WELDED TO CHANNEL e
: 2 REQ'D. ONE EACH SIDE. NOTE: GRILL 10 BE MADE
3/4" LIFT ROD WITH 8" MIN. | T] i
THREADS ON UPPER END 3, " NUTS - 8 REQ'D L GRILL DETAIL
4 . !
8 3" MIN. THREADS ON >
LOWER END. Vo"x2"xT" PLATE 3"x5.0 CHANNEL
3"x5.0 CHANNEL - AR FRONT VIEW
2 REQ'D. - 4'-6" LONG b At
WITH BOTTOM 3° IS 3 ANCHOR BOLTS - EACH SIDE
ety a1 . - Ky _
EMBEDDED IN CONCRETE.—™ ¢ ‘*:’j 2 M < V:. EQUALLY SPACED - 6 REQ'D. . /4" LIFT ROD - SEE DETAIL
ol WELD TO CHANNEL. *’ r‘ /4" PLATE
fa'x2x2r o 4le LONG l/," ANCHOR BOLTS WELDED TO Hep? : 4
WELDED TO /4" PLATE /4 L g T | il — N .
> REQD. BACK SIDE OF CHANNEL - 6 REQ'D. ar 3°x5.0 CHANNEL | /4'x2"x2" 41" LONG
. ’ e 2 REQ'D. 4°-6" LONG FILLET 1; WELDED TO PLATE.
~ "y Ly 4
AFTER INSTALLATION —Fg TRESN! 499 [O T l/,"x6" GALV. BOLTS WELD TO CHANNEL PLATE ELEVATION
DAMAGE BOTTOM PPN | WITH 1/4" FILLET WELD I'@6"
THREAD TO INSURE— L alty — L
THAT LOWER NUT ) L PEIED M - /——CLEARANCE HOLES FOR !/5" BOLTS
WILL NOT COME OFF IR AR R LE |
: BRI (e g — ® ! - 1/,"x2"x7" PLATE - 2 REQ'D.
i RN | M | ®~\ 2 LATE - 2 REQ /4" x 4" x4" l/4"x2"x2" /4" PLATE
T e
CLEARANCE HOLE FOR
3, L/
L/ S /2 3/4° LIFT ROD.
DETAIL SECTION M-M LIFT DETAIL
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SCALE
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STEEL SCHEDULE
INLET STRUCTURE
BEND SIZE MARK | LENGTH LOCATION *# REQ. (WT.(LBS)|
s L IcE e e *5 S-1 28 -1V FOOTING 15 45]
5 SR 6" *5 s-2 | 25T FOOTING 18 480
(NOT USED) - S-3 - (NOT USED)
STRAIGHT %5 S-4 '-6" FOOTING 144 225
_"?, 5 S-5 3'-10° FOOTING 286 1143
QY
g
STRAIGHT *5 S-6 9 -6 FOOTING WAL | 101 1,001
STRAIGHT *5 S-7 13'-6 FOOTING WAL | 20 P82
R - CUT LINE " T T ‘
o :
. )ﬂ(g BARS)|  *5 S-8 036" | FOOTING WALL |2 SETS 216
i
8 SPA.Q@
I'-0"= 8'-0"
STRAIGHT *5 S-9 19'-6 FOOTING WALL 22 447
STRAIGHT *5 S-10 26'-6 FOOTING WALL 44 1216
9-6" |
<f : oz
a9 \ (5 BARS) *5 S-11 67'-6" | FOOTING WALL |2 SETS 141
@ A\ |
<t I
L 17-6" |
STRAIGHT *5 S-12 9'-6' FOOTING WALL 101 1,001
STRAIGHT *5 S-13 15-6" | FOOTING WALL | " 20 323
T r14- (13 BARS)
o T
I9) X *5 S-14 | 162'-6" | FOOTING WALL |2 SETS| 339
N U
12 SPA. @
1'-0"= 12'-0"
STRAIGHT *5 S-15 23'-6" | FOOTING WALL 22 539
STRAIGHT *5 S-16 26'-6" | FOOTING WALL 44 1216
L 9-6" |
I *I
- >, (7 BARS)Y
<5 g . e
&7 \ *5 S-17 | 108'-6" | FOOTING WALL |2 SETS| 226
© ® G AN
! 21'-6" =|1
?%1 *5 S-18 4'-0" WALL/SLAB 101 421
QN
> &
Efil © *5 S-19 9'-0" SLAB 101 948
T
STRAIGHT *5 S-20 | 26'-6" SLAB 40 1106
(NOT USED) - S-21 - (NOT USED) - -
STRAIGHT *4 S-22 | 2T7-0 SLAB 248 4473
STRAIGHT *4 S-23 | 23-6" SLAB 1240 19466
STRAIGHT *4 S-24 | 24-6" SLAB 1200 19639
(NOT USED) - S_25 - (NOT USED) - -
|2
o e *4 S-26 12'-5" SLAB 600 4977
(NOT USED) - S-27 - (NOT USED) - -
2-0"
C #5 S-28 | 4'-0° SLAB/WALL 50 209

STEEL SCHEDULE STEEL SCHEDULE
OUTLET STRUCTURE OUTLET ENERGY DISSIPATING STRUCTURE
BEND SIZE MARK | LENGTH LOCATION * REQ. WT.(LBS) BEND SIZE MARK |LENGTH LOCATION * REQ. |WT.(LBS
# _ - H H
STRAIGHT 7 F-1 1I'-6 FOOTING 52 223 | oy ]f.“ . . o2 | BoTTOM SLAB ’ 143
|: ~ e N
O
Y 87 Fop 5 0" FOOTING 04 246 TRAIGHT *4 E-2 15 -0 BOTTOM SLAB 1 1
—T * 1 ] ] o *4 E-3 16'-6 BOTTOM SLAB 16 177
STRAIGHT #5 SR 6 3 WA | 8 53 N T N
STRAIGHT ' - o 3 WAL . 86 GTRAIGHT *4 | E-4 16'-6 BOTTOM SLAB 16 177
— B 1 © o BOTTOM SLAB
STRAIGHT 85 S 16 3 WA | Y 204 o 6"L *4 E-5 5-0 DOWEL 56 188
- -4 : 4 4
STRAIGHT #5 6 26 WAI | 50 84 TIRAIGH T #4 E 6 8 -6 WALL (VERT) 48 2713
STRAIGHT #5 Fog 8 -3 WAL | 4 35 o
[ i 1 1 “’l | %4 E-7 66'-3" |  WALL (VERT) | 4 SETS| 178
. [on
of o - N : . 9 _S__,A_.
= = #7 I8 16" 10 WA | 6 207 o1 0eg
<1 <t
N - b' *4 £-8 3-2 e 26 55
SIEI % *7 F9 | 13-9 WAL | 6 169 N |
= STIRAIGH | %4 -9 2 Q' WALL (VERT) 10 14
#7 F- " WAL 2 ' :
STRAIGHT 10 7'-2 Ll 1 308 S o s o WING WALL , e
: 7-2" 2'-0--'N DOWEL
~ ~ #6 F-1] 16'-4 WAL | 12 295 WING WAL L
| | . . - . -
'Vl |.q_ STRAIGHT | “4 E-11 5-5 (HOR!Z) 20 73
~ f / SPA @
STRAIGHT #6 F-12 72" WAL L 24 259 -10"
e : . WING WALL
N l l [J _ *4 E-12 | 31'-4 VERT) 4 SETS| 84
TI I‘,’ #5 F-13 | 15'-10" WALL 12 199 L
t « Tohdt - St
STRAIGHT #5 F-14 7 -2" WALL 24 180 STRAIGHT #4 £-13 150" |  WALL (HORIZ) 24 241
SN B S 4 6',_4” . b - — S .
-7 -
| in e |
’Tl LI9) F-15 3 -2" WALL/ROOF 24 115 7 @' ‘ i\ *4 E-14 38 -8" WALL (HORIZ) 4 SETS 104
B 15'-0
STRAIGHT #6 F-16 7' -2" ROOF 18 194 —
o T—&" : o
STRAIGHT *6 F17 | 3-0° WALL 40 181 N N *a =cls ) 15-67 | WALL (HORIZ) ' 125
STRAIGHT #6 F-18 4'-Q" WALL 8 49 3N IZ' . £-16 511" WALL (HORIZ) 50 80
STRAIGHT #6 F-19 5-0" WALL 24 181 :
\ of ¢ oo
o = *4 E-17 12'-8 WALL 2 17
STRAIGHT #6 F-20 6'-0" WAL L 8 73 /_srt
STRAIGHT *4 E-18 11'-6" ROOF 3 24
STRAIGHT #5 J-1 I'-8" TR??STE\J%CK 32 56
STRAIGHT *4 E-19 6 -4 ROOF 6 26
I-6" Y
| . TRASH RACK STRAIGHT *4 E-20 | 5-0 BAFFLE 10 34
© © #5 J-2 4-4 FOOTING 16 = ol T-
@r—r ®4 E-2] 3 -4 BAFFLE 40 90
—6" —
STRAIGHT 4o o 00" ANT| SEEP 6 67 STRAIGHT *4 E-22 | 10-2 BAFFLE 16 109
COLLAR =
STRAIGHT #5 C-2 | 6'-0" |ANTI-SEEP COLLAR| 8 50 5 *4 £-23 | 6-5 BAFFLE 12 52
STRAIGHT #5 C-3 | 5-0" | PIPE CRADLE 216 1126 STRAIGHT *4 E-24 | 43 BAFFLE 12 39
T #4 E-25 | 2-2 BAFFLE 12 18
STRAIGHT #5 C-4 37'-0" | PIPE CRADLE 36 1389 S RA'GH,T
30 SPLICES @ 1'-6" /
-6 6]/ #4 E-26 3-0" BAFFLE 4 8
SUMMARY OF BARS N
76,461.] FEET OF #4 BARS @ 0.668BS./FT. = 51,076 B (L :
14,987.5 FEET OF #5 BARS @ 1.043 LBS./FT. = 15,632 6\ 1.6 /@ %4 E-27 | 6'-10" BAFFLE 2 10
896.8 FEET OF #6 BARS @ 1.502 LBS./FT. = 1,347 3-10 ~
1,053.3 FEET OF #7 BARS @ 2.044[BS./FT. = 2,153
TOTAL = 70,208
=1 COTTON'OOD VASH T SIGNED |CHEOKED |DRAWN _ |SCALE
PROJECT NUMBERS BE%ED DAKTFEQN DHE\SIbG NO.N orE
| To-l24140 DETENTION BASN RF -1
& -

STEEL SCHEDULE

DATE

SHEET NO. 1




e AR 0 .5 5 it A Tl A . A 4 T kT R~ AT o

STEEL SCHEDULE STEEL SCHEDULE
IRRIGATION DIVERSION STRUCTURE IRRIGATION DIVERSION STRUCTURE
BEND SIZE MARK | LENGTH LOCATION * REQ. |WT.(LBS) BEND SIZE MARK | LENGTH LOCATION # REQ. WT.(LBS)
v 10'-8"
“l Y- l *5 A-1 5-4 INLET BOX 192 1068.0 : %5 P-8 14'-4" SLUICE STR. 12 179.4
STRAIGHT 5 A-2 2 _p" INLET BOX 146 329.9 | R i h
STRAIGHT *5 A-3 37'-8 INLET BOX 24 942.9 . o g . oL UCE STR o -
STRAIGHT *5 A-4 21'-6 INLET BOX 6 134.5 i 15~ LUK . 109.
STRAIGHT 5 A-5 7-6" INLET BOX 16 100.1
8-4
, 5 A-6 10'-0 INLET BOX 36 375.5 , |
Il f. 3‘ #5 P-10 10'-0" SLUICE STR. 1V 125.2
g-8"
® *5 A-T 3-4 INLET BOX 36 125.2 .
3 . ' S
1-8 ll o Q) J ' ) _
e S 5 Pl 10°-8 SLUICE STR. 8 89.0
-8 INLET BOX
. *5 A-8 18'-8 18 350.4
- 1\{§K WING WALL —
STRAIGHT RE A9 3-6" | WING WALL 38 | 1387 | '. . - _ SLUCE STR. 8 62.6
-8 DOWELS- :
N *5 A-10 3.4 INLET BOX 26 90.4 I-8
OPEN CHANNEL - . T
TRA * - - EL | 20 63. : "
STRAIGHT 5 | Bl | 27-0" | OPEN CHANNEL ] 20} 5632 | 14 '5 P13 | 10-8 SLUIZE STR. 6 66.8
CQUTLWNE - =~ T T ﬂ
Jr[ - ans 3 5 B-2 | 255-0" | OPEN CHANNEL 2 SETS | 5319 \
al o] a4 \ ¥ . *5 P-14 | 8'-4" SLUICE STR. 10 86.9
lr= 50 gPA_Qu—o N
3'-8"
OPEN CHANNEL | ,
. . o | 34 SOWELS. oa | 7092 STRAIGHT *5 P-15 | T7-4 SLUCE STR. 4 | 306
STRAIGHT #5 P-16 4'-0" SLWUICE STR. 86 358.8
o SLAB & WALL SR
i % P17 | 19'-4 SLUICE STR. 10 201.6
@T’Uhf -7 _l \7'-8" /.)___l/ 5
P 1
2—[ 5 BARS X 5 B-4 191'-3" OPEN CHANNEL 4 SETS | 797.9 J_ﬁ.;l
et T Y et s N o 5 P-18 | 14'-4" SLUCE STR. 10 149.5
- -50'-0" 1 j
STRAIGHT *5 B-5 27'-0" OPEN CHANNEL 40 1126.4 '
4-8"
. 5 P 7 -4 SLUCE STR. 14 107.1 . o
.o :I y x\l_’\ #5 P-19 | 10-8 SLUCE STR. 10 1.3
- !
T T~ - VT
_ I e 3
. 6 BARS o 5 P2 108'-0" SLUCE STR. 2 SETS | 225.3 , , o
* ] ¢ » o 45 P-20 | T7'-0 SLUICE STR. 12 87.6
| | Y - 7
5 SPA.® I'-0" . an
50" -1 -8
I-0" ol STRAIGHT #5 P-21 5-0" SLWCE STR. 8 41.7
AN STRAIGHT 5 p-22 | 1-0" SLUKCE STR. 10 10.4
9 BARS ‘. *5 P-3 27'-0" SLUCE STR. 4 SETS | 112.6
- » 45 p-23 | 7-0" SLUICE STR. 68 496.5
5-0" J M
4'-4" 3-6"
o =I *5 P-4 -1 SLUCE STR. 14 115.6 STRAIGHT #5 pP-24 T-6" SLUZE STR. 16 125.7
N STRAIGHT #5 P-25 | 6'-10" SLUCE STR. 68 484.6
' ‘ STRAIGHT #5 pP-26 7 -8" SLUITE STR. 32 255.9
N 4 *5 P-5 6-3" SLUCE STR. 14 91.3
3-8 TOTAL 11,455.9
94 USE 11,500
5 5 P-6 10'-0 SLUCE STR. 14 146.0
NOTE: TOTAL REINFORCING STEEL QUANTITY TRANSFERRED TO SHEET NO. 3G
OF |-70 PORTION OF ROADWAY PLANS.
) | ¥ *5 p-7 | 120" SLUCE STR. 16 200.3 ‘ e 4
= PROJECT NUMBERS COTTONVOOD WASH s | kan | Rl | nove |
1-70-1(24)40 DETENTION BASN a ‘ RF -
- GRNBAMER & NOBLE BDNBINODRS
& F-009(7) or. 0eemee. wean - e REVISION |DATE SHEET NO. |

STEEL SCHEDULE




DATF

BY

PLOTTED _g.

ALIGNMENT CHFECvEN
RT. OF WAY CHECKED

SURVEYFD

PLAN

NO

\ DETENTION BASIN —\
<
//"‘
/
// 4
,,,,,, o -
e
\ o
| T | EXISTING IRRIGATION DITCH
\ = | o | / .
‘ | S 1o 22' 23" W © ﬁ;——:%/ ----- = -
STRWCTURE. SEE _ e L =
SHT NO 9 N B e S T B S - S R -":E B "‘“""..M,ﬂ_:iﬁ& s i e —L = S —_— ek - - - * - - - e Aw%:g_—’/;y/ e L
\ .
A=41°20' 11" \ ‘\\\ , STA 22 +00
- 30’ OF 36" CORRUGATED METAL ~DITCH A, SEE TYPICAL SECTION #4 END SMALL DITCH EXCAVATION 8 MATCH
R=132.54 PIPE REQUIRED ON SHEET NO 2 EXISTING IRRIGATION DITCH
A=9562'
C=293.56'

T =50.00' \

P1L STA. 10+75

SEE SHEET #5 OF THE I-70 PORTION
OF THE ROADWAY PLANS

- ! ‘ | : : -
5470 i ; : | 1 ‘ . 3 | : : _| 5470
- : . 22
65 i " ‘ . +
[ ' ; : : ‘ - !
= | | | | | | | :
2 = | S ’ | | ; | |
o 30' OF 36" CORRYGATED | | | ; ; | ; ¢ | ~ ; | ‘ |
5460 o METAL PP REQUIRED x | : : . . : ‘ ~ - ‘ - 1 5460
Y B RN e . A z
Hey |~ —t— :
._CL,, N [ \
@ 4N ¢ ! 1 { i i
= 1 ! ; 2 | ‘ : i i 55
by — . - 1 - +
55 g m :{ ! 1 - i ' i \ - y « M I |
- i i i o j s‘i. i
= g 2 ! ; | >l | . ’ S ——— * .\\‘\ j
x 10 . — 1 - — 1 + ' SR R -—7*‘\- 1 e h : f : j
5 + ; | ' ‘ \ \ ' ‘
o . ‘ . :
z| | 5450 =S | | SMALL DITCH — —~ S ; . t 3450
o : -~ ' T , ) .
= 5 a Y i | \ . . | . :
© o \2 & x S S— { { \ : \ . * ' !
o Irz > 1= ; ' _ \\ ,V : : ; + : |
so022 —1= ) R T o o + o \\ | \‘\ : } , i |
i5e 45 _ ‘ ’ E ¢ | f S B e S i f } a5
o ' ' it | e, | T | |
| 9 ' - i . .l . ‘
=0 ' ' t ' 1T ' ! , %
L‘- © i — n ‘v . . f \
=1 T—— 1 - ‘ B S = L : r T -
SEE | | | > ; : ; T — ; | |
5440 : | | | | ; ~. - 5440
T \ | | | . . ,
. \ | ) ‘ I <
Sl At B S |
1 1 | '
f ? I
— | . | ! | | : i
. AR S S f— - SR s e
- ti}—f-eo - — i 2 43 0 4 fﬂ:tg@ 7 e : 7 7; {{8 — lb m ‘ ; m . 2. - .cnu:xu sRAWN sCaLE
i o ' SEL KRN SEL NONE
. . A - : o PROJECT NUMBERS COTTONVOOD VASH APPROVED | pATE ING ivO.
—t— —— : 70~ 124140 DETENTION BASN . CRAESAMER & NOBLE ENGINGERS | RF-
e SN 8 F-069(7) _— oY oronet UTAN REVISION | DATE sHEeT N,
S ' - IR S B DU ] - R R ] R Ay G S e S S — |- o SMALL DITCH "A" ' '
1 1 l — ———y o



— INUNDATION BOUNDARY IF P
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44— INUNDATION | BOUNDARY zrm—i/
i/ SOUTH EMBANKMENT FAILS




SUNNY DAY FAILURE RAINY DAY FAILURE

e TR TIME
, g pISTANCE | S PEAK | PEAK | SINCE | pEak | PEAK
4 gy I INDEX] FRIOM DAM{ BReaK | DEPTH FLOW | B P'A’K DEPTH FLOW
SN NO. | (MILES) [CHOURS)| CFEETY | (CFS) |(HOURS)| (FEET) | (CFS)
\ 1 0.4 0.30 2.6 13130 0.57 31 18736
2 0.7 063 2.0 10576 0.67 2.4 16800
3 0.9 0,73 2.1 9390 0.73 2.4 15681
4 11 0.83 1.2 8721 0.83 1.5 14879
5 1.3 1.00 1.7 7778 097 2.0 13627
6 2.8 1,97 1.0 1605 2.10 1.3 3278

1= Notes) ey fallure | THIS MAP SHOWS A TOTAL
i sunny day fallure Is
Cofttonwood defined as & fallure which  INUNDATION AREA. [THER MAPS
Wgsh occurs as a result of HAVE BEEN PROVIDED WHICH
defined as a fallure which INUNDATION IF CERTAIN
accurs as o result of SECTIONS OF THE EMBANKMENT
o dam PRINg FAIL, LE. THE NORTH, CENTRAL,
OR SOUTH EMBANKMENTS,
INDEX
N 6
COTTONWOOD WASH DETENTION DAM
EMERGENCY ACTION PLAN
NORTH EMBANKMENT
FAILURE
v E INUNDATION MAP
SCALE: NINE
s INUNDATION AREA | """




Co

De

ttonwood
Wash
tention

INDEX

THIS INUNDATION MAP SHOWS
AREAS 0OF EVACUATION IF THE
NORTH EMBANKMENT FAILS,
OTHER MAPS HAVE BEEN PRO-
VIDED WHICH SHOW THE AREAS
OF EVACUATION IF THE SOUTH
OR CENTRAL EMBANKMENTS FAIL,

SUNNY DAY FAILURE RAINY DAY FAILURE
S TIME

fLisciton Nap! DISTANCE Sﬁr’gﬁE PEAK | PEAK STIWE PEAK | PEAK

o INDEX|FROM DAM | BREAK | DEPTH | FLOW | pRtak | DEPTH | FLOW

CN NO. | (MILES) |CHOURSY| ¢CFEETY | (CFS) |CHOURS)| CFEET) | (CFS)

» } 1 05 043 | 30 | 6104 | 043 | 39 | 12926

£ P 0.9 0.60 1.7 4770 | 0.60 23 | 1075

Jfﬁﬁ"“g“ 3 12 0.83 X 3628 | 0.0 15 | 8674

4 15 1.07 0.7 3231 | 097 11 7891

, P 5 31 2.33 10 894 | 250 L5 | 2945

NORTH Notes:

A sunny day fallure Is
deflned as a fallure which
occurs as a result of
plping through the dam.

A rolny day fallure Is
defined as a fallure which
occurs as o result of
storm flows overtopplng
the dam.

INDEX
N S

COTTONWOOD WASH DETENTION DAM
EMERGENCY ACTION PLAN

NORTH EMBANKMENT
FAILURE

INUNDATION MAP

SCALEY NONE
INUNDATION AREA




SUNNY DAY FAILURE RAINY DAY FAILURE

TIME M
pisTance | SINGE | pEAk | PEAK SI]%INME PEAK | PEAK
INDEX|FROM DAM| BREAK | DEFTH FLOV | pReAk | DEPTH | FLOW
NO. | (MILES) |¢HOURS)| ¢FEET) | (CFS) |(HOURS)| (FEET) | (CFS)
1 04 | 050 26 | 13130 | 057 31 | 19756
2 07 | 063 20 | 10576 | 067 24 | 16800
3 09 | 073 24 | 9390 | 073 24 | 15681
\ 4 1.1 0.83 12 8721 0.83 15 14879
5 1.3 1.00 17| 7778 | 097 20 | 13627
6 28 | 197 10 1605 | 210 13 | 3278
Notes:
COt"tOhWOOOl A sunny day fallure Is
Wash deflned as a Fnltu{:ce which

) £

De'teﬂ't}om OIC(i.'UY‘S-t as a refhu 2] l

A THIS INUNDATION MAP SHOWS  atedny vey Fallure o

AREAS OF EVACUATION IF THE defined os o Fallulr;e v;‘hlch
| Qccurs Qs a resu [»}
CENTRAL MG FALLS S
e aam.
Q 4 VIDED WHICH SHOW THE AREAS

OF EVACUATION IF THE NORTH
OR SOUTH EMBANKMENTS FAIL.

COTTONWDOD WASH DETENTION DAM
EMERGENCY ACTION PLAN

CENTRAL EMBANKMENT
FAILURE

E INUNDATION MAP

SCALE: NONE
INUNDATION AREA




SUNNY DAY FAILURE RAINY DAY FAILURE
o TIME TIM
focatlon Mapt pistance | SINCE | peac | PEAK S}f’g& PEAK | PEAK
w1 [INDEX/FROM DAM| pREAK | DEPTH | FLOW | BREAk | DEPTH | FLOW
N NO, | CMILES) |¢HOURS)| CFEETY | (CFS) |CHOURS)| CFEETY | (CFS)
: ? 1 0.7 0.30 1.5 6112 0,33 2.0 11886
- 2 1.0 0,70 2l 5332 0,70 2.8 10680
\ VA 3 14 0.97 1.1 4160 | 090 14 8947
- 4 16 113 1.3 3926 1.03 1.7 8586
5 31 243 1.2 1108 2,63 1.7 2980
Notes:
Cottonwood NORTH A sunny day fallure Is
wWosh deflned as a fallure which
, occurs as a result of
Datention £-_ ik glplng through I'l;he o:nm.
i ‘ % W E ralny day fallure Is
Basin Tl b, OB defined as a fallure which
‘ / accurs as o result of

storm flows overtopplng
the dam.

THIS INUNDATION MAP SHOWS
AREAS OF EVACUATION IF THE
SOUTH EMBANKMENT FAILS,
OTHER MAPS HAVE BEEN PRO-
VIDED WHICH SHOW THE AREAS
OF EVACUATION IF THE NORTH
OR CENTRAL EMBANKMENTS FAIL.

INDEX
3

N,

COTTONWOOD WASH DETENTION DAM
EMERGENCY ACTION PLAN

SOUTH EMBANKMENT
FAILURE

INUNDATION MAP

SCALE: NONE

.....................................

...................................




72 CONSTRUCIED”

DAIRY CANYON DETENTION BASIN

DRAWING NO. RF-=-2

INDEX TO SHEETS

SHEET No.ﬂ DESCRIPTION

TITLE SHEET & INDEX TO SHEETS
TYPICAL SECTIONS

SUMMARY SHEET

PLAN SHEET

DRILL HOLE & TEST PIT LOGS
OUTLET PIPE DETAILS

N
0

27

FOREST
7 AL Ll

| IE

30

J
:
m
N
‘7(\\
DA IWIN|—

28 |t

(
/

NN

P\/\,',\/’

R STRUCTURAL
OQUTLET STRUCTURE

ENERGY DISSIPATING STRUCTURE
9 STEEL SCHEDULE

~

N
®

36 37

NATIONAL ‘
IR

- [23s - GENERAL NOTES

7245

N

fi

MATERIALS, CONSTRUCTIQN, AND WORKMANSHIR SHALL BE
IN ACCORDANCE WITH THE STATE OF UTAH STANDARD
SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION, EDITION
OF 1979, AND SUPPLEMENTS THERETO WHICH ARE IN EFFECT
7 6 ON THE DATE OF REQUEST FOR BIDS.

ALL REINFORCING STEEL SHALL BE DEFORMED BILLET-STEEL BARS
CON=QRMING TO ASTM DESIGNATION Ael5, GRADE 60,(EPOXY COATED).

TYPE II CEMENT (LOW ALKALI) REQUIRED.

( ALL STRUCTURAL STEEL SHALL BE STRUCTURAL CARBON STEEL
CONFORMING TO AASHTO DESIGNATION M-183 (ASTM A36).

RIW
R2W

-~

Z
. /////////////

¥

I

N

’ ALL EXPOSED STRUCTURAL STEEL SHALL BE HOT DIP GALVANIZED
RIVER [ IN ACCORDANCE WITH ASTM 123

2 ol §7 OWNER'S ACCEPTAN
Sl ) —— S ACCEPTANCE

RICHFIELD CITY HEREBY CERTIFIES THAT THE CITY ACCEPTS THE PLANS AND
SPECIFICATIONS FOR THE CONSTRUCTION OF THE DAIRY CANYON DETENTION BASIN.

NN

5490 5492 /
5485 / 549 / P (
/ ENGINEER'S CERTIFICATE
AREA IN ACRES , / | DO HEREBY CERTIFY THAT THESE PLANS FOR THE CONSTRUCTION OF THHE
5500 < 1 ° 2 12 = o 15 5480 / & 2490 DAIRY CANYON DETENTION BASIN WERE PREPARED BY ME FOR RICHFIELD CITY, UTAF.
p - // A
. y A
g 8 / / L ( e __ f/a "/
W 5490 y ;3475 / <5489 " JENGINEER BATE
> , 5 . — .
o P 4 L
- %/ = / i PROFESSIONAL LICENSE NO. Zg> 7
— Z > <
w 5480 / 85470 - 0488 /
L / < o
N _—=7 Ve &
: e - S APPROVAL
© c ol - - IN ACCORDANCE WITH S 73-5-5, UTAH CODE ANNOTATED, 1953,
< 5470 e G 5465 il AS AMMENDED, APPROVAL IS HEREBY GIVEN FOR THE CONSTRUCTION
W .7 < S OF THE DAIRY CANYON DETENTION BASIN NEAR RICHFIELD, UTAH.
Ll 7 F_/ x
8
S /// 0 L$J5486 &7
5460
& 5460 17 S “70 1000 2000 3000 4000 5000 UTAH STATE ENGMEER  DATE
& ” > RESERVOIR SPILLWAY DISCHARGE (C.F.S.)
!
- @ SPILLWAY DISCHARGE CURVE
X 5455 — - L
5450 : —
0 20 40 60 80 100 120 140 160 0 10 20 30 40 50 60 — ‘ * . |DESIGNED |CHECKED |DRAWN  |SCALE
OUTLET WORK DISCHARGE (C.F.S.) PROJECT NUMBERS DAIRY CANYON ’ ' | _BBB__| KRN LOB | NONE
RESERVOIR CAPACITY (Ac.Ft.) DETENT'ON BASN APPROVED [DATE DRAWNG NO.RF 5
| -T0-¥23)38 ‘ ENSINEERS -
CAPACITY & AREA CURVES OUTLET DISCHARGE CURVE | CREAMER 8 NOBLE IS I I
— — TITLE SHEET & INDEX TO SHEETS \ o . . : L . !
J[JS /guA , ‘-3 (ﬁ()uf’/ /987 OTOoéb




19

SLOPE=27 CREST EL. 5492

EL. 5484

DIKE BORROW ZONE I REQ'D.

ALL FOUNDATION AREAS SHALL BE 4o
CLEARED AND GRUBBED TO A ;

MINIMUM DEPTH OF 6" REQ'D. |2

PAID FOR AS DIKE BORROW

ZONE |

TYPICAL DIKE SECTION

STA. 10470 TO STA. 16+45

[— A
]
5500 T
5520 _ EXCELSIOR BLANKET 5490 7
GRASS SEEDING — EL. 5486
0) METHOD "B", REQ'D. T N N S S S S S S S S S S S S S SS S S S S S S S S S S S S S NI
MULCHING TYPE "B", REQ'D. I
& 5480 - |
5510
\ L‘-_IA
I
5470 -
1" MIN. OVERLAP
5460 I T 1 | | 1 1
5490 | ‘ 3+00 2+50 2+00 1+50 1+00 0+50 0
EL. 5486 \/Q)
RN AN
SRR N
5480 A\ ENDS & EDGES OF EXCELSIOR
7] , BLANKET TO BE BURIED AS
" 120 - SHOWN TYPICAL SECTION
N - EMERGENCY SPILLWAY
ALONG SPILLWAY ¢
] | | 1 I I
-150 _ -100 -50 0] 50 100 150

SIGNED |CHEOKED |DRAWN SCALE

m ” - - - . e oy
i : BB8 KRN LOB NONE
lAmoveo DATE DRAWING NO.
CREAMER & NOBLE ENGINEEAS RF-2

$T. GEONGE, UTANM VISION |DATE SHEET NO. 2

SECTION A-A QO [sEL]er ADD "REQD" I DAIRY CANYON

STA. 1+50 PROJECT NUMBER

NO. | BY [DATE|TYPE REMARKS +T0-X23)08 DETENTION BASIN
REVISIONS o TYPICAL SECTIONS Y

POEC.DC

(j - 7/.//0,4 <




ONSTD.

EARTHWORK SUMMARY

W SUMMARY OF ITEMS
S ITEM UNIT [QUANTITY
DIKE BORROW ZONE | CU.YD.| —34486—|33672 - 59
DIKE BORROW ZONE | CUYD.| F+86-—|7344.07
LOOSE RIP RAP cuYD.| 186 |219.5
24" REINFORCED CONCRETE PIPE LNFT.| 208
CONCRETE CLASS AA(AE) (ESTIMATED QUANTITY 42 CU.YD.) | LUMP | @
REINFORCING STEEL, EPOXY COATED LB. | 5,300
TRASHRACK / MANHOLE LuMP| @
6' CHAIN LINK FENCE TYPE I LNFT.| 2 22
BRACED POSTS EACH| =&
SEEDING TYPE “A" ACRE | 1
SEEDING TYPE "B’ ACRE | I
MULCHING TYPE "A’ ACRE | I
MULCHING TYPE "B ACRE | 1
EXCELSIOR BLANKET SQ.YD.| 1,500
SUBGRADE PREPARATION CU.YD.| —wooo— 4762-57
ROADWAY EXC — KEYWAY cUND.| |457./5
SMMLL DITCH BXC cL.YD| 558.6
SUMMARY OF STRUCTURAL ITEMS
ITEM UNIT |QUANTITY
CONCRETE CLASS AA(AE) (ESTIMATED QUANTITY 42 CU.YD.) |LUMP | @
REINFORCING STEEL, EPOXY COATED LB. | 5,300
SEEDING SCHEDULE
SEED No. | BOTANICAL 4COMMON "E-&HPDLME--TQPD
| | AGROPYRON RIPARIUM SODAR WHEATGRASS 5 | 10
> | AGROPYRON CRISTATUM FAIRWAY CRESTED WHEATGRASS | 5 | 10
3 |SPOROBOLUS AIROIDES ALKALI SACATON 5 | 10
4 |MEDICAGO SATIVA SPREADER I ALFALFA 2 | 4
TOTAL POUNDS LIVE SEED PER ACRE| 17 | 34
SEED SUBSTITUTION
®<| 2 |BOTANICAL COMMON METHODIME THOD
| | A | AGROPYRON SMITHII WESTERN WHEATGRASS 5 | 10
2 | A | AGROPYRON DESERTORUM CRESTED WHEATGRASS 5 | 10
3 | A | AGROPYRON DASYSTACHYUM | THICKSPIKE WHEATGRASS 5 | 10
4 | A |MEDICAGO SATIVA ALFALFA "RAMBLER" 2 | 4
NOTES:

l. ALL AREAS 3:! AND FLATTER WITHIN THE EMERGENCY SPILLWAY
SEED BY METHOD "A" (DRILL) AND MULCH WITH TYPE "A"

2. ALL AREAS STEEPER THAN 3:I WITHIN THE EMERGENCY SPILLWAY
SEED BY METHOD "B" AND MULCH COMPLETE WITH EXCELSIOR MAT.

BORROW ZONE | ZONE I
LAONRES FROM TO  |DIKE BORROW/DIKE BORROW C?,':)(:A.%QN EMBANKMENT EMBANKMENT REMARKS
LINE STATION|STATION| ZONE | | ZONE Il X FACTOR| X FACTOR
CUBIC YDS.|CUBIC YDS.|CUBIC YDS.|CUBIC YDS.|CuBIC YDS.
DIKE ¢ 10+00 10+80 30 0 L1 33 0
DIKE ¢ 10+80 11+30 348 0 .1 383 0
DIKE ¢ 11+30 11+80 1016 72 1.1 1118 79
DIKE ¢ 11+80 12+30 200! 267 1.1 220\ 294
DIKE ¢ 12+30 12+80 2770 530 1.1 3047 583
DIKE ¢ 12+80 13+30 3190 758 1.1 3509 834
DIKE ¢ 13+30 13+80 3393 872 L1 3732 959
DIKE ¢ 13+80 14+30 3530 927 1.1 3883 1020
DIKE C 14+30 14+80 3879 1049 1.1 4267 1154
DIKE ¢ 14+80 15430 4977 1339 1.1 5475 1473
DIKE ¢ 15+30 15+80 5725 1144 L1 6298 1258
DIKE ¢ 15+80 16+50 3570 263 L1 3927 289
TOTAL 34,429 7,221 37.873 7,943
USE 34,450 7,250
MISCELLANEOUS SUMMARY SOURGE
DESCRIPTION UNIT [QUANTITY REMARKS REFER:

LOOSE RIP RAP cu.yD.| 28& |DISSIPATION STRUCTURE & CHANNEL

24" REINFORCED CONCRETE PIPE LN.FT.| 208

6" CHAIN LINK FENCE TYPE | LN.FT.| -2t22|DISSIPATION STRUCTURE

BRACED POSTS EACH -3 4 |DISSIPATION STRUCTURE

TRASHRACK / MANHOLE LUMP ) OUTLET STRUCTURE

SEEDING METHOD "A" ACRE l EMERGENCY SPILLWAY

SEEDING METHOD "B ACRE 1 EMERGENCY SPILLWAY

MULCHING TYPE "A" ACRE 1 EMERGENCY SPILLWAY

MULCHING TYPE "B" ACRE 1 EMERGENCY SPILLWAY

EXCELSIOR BLANKET SQ.YD.| 1,500 |EMERGENCY SPILLWAY

SUBGRADE PREPARATION cu.vD.| *88E¥ [scLow BORROW
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A /[ (N /)

» N 157818.875
828180.

‘ | : g S
(o] - ‘
o : 541 L : :

47
o
'Y \
B#IS \
"2 OUTLET STRUCTURE \ CONTRACTOR TO CONSTRUCT
REQD. 3 g KEYWAY AS SHOWN ON SHEET
0 SEE SHEET #7 \ . #2 UP THE ABUTMENTS
EXISTING DRAINAGE
| 208 LN.FT. OF 24" R
CHANNEL UTLEJE PIPE REQD. X o)
: 1 SEE SHEET %6
: 3 , \ €\ DRAINAGE CHANNEL, REQ'D.
) ' 48 \ SEE TYPICAL SECTION F-F
\ ON SHEET #8
OUTLET ENERGY DISSIPATING
o5 —| STRUCTURE REQD.:
" @ | ' - SEE SHEET *8
&
"6 / /
0"0 N «
E 1828125.741
.7
J/ /
4 /
h |
8‘4‘
(-}
3, 1571
{mk%l 9_- 1826241.
® DRILL HOLE = N b
@ TEST PIT o
g
S 7

)
\S
\\\

NOTE: AT THE COMPLETION OF EXCAVATION
THE BOTTOM OF THE BASIN SHALL BE
UNIFORMLY GRADED TOWARD OUTLET
STRUCTURE.
N 157029.759 S
. I -58] /\
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"AS CONSTD”

DEPTH  DRILL HOLE No. I DEPTH  DRILL HOLE No. 2 DEPTH  DRILL HOLE No. 3 DEPTH  DRILL HOLE No. 4 DEPTH  DRILL HOLE No. 5
O _y: , O 'T , O —: 2 f B br ‘uy g{ny.l . O - :Ij’ O —: s ;FT'
%/ » red brown Y Z 6.7, e ?nqulor rock
— — — — vl ts at
— butt sand — 6,10,10 I ) o =y ragmen
5 — 40,19,22 clay y 5 :2?; SAI/?!:Y 5 —_-_»0 : aL,SC 5 -4 | 5 — /”‘17.18,24 surtface
— CL-1 : 10'18018 cobbles and - ,9,12 — | | gﬂl_':s |ith brown - CL-I green silty
3= _ 18,20,37 boulders j», d ,1_ '{"{SC i | W6.7.1 silty clay — N clay ‘Y
10 22,24,39 3‘:fokmzfr°."én 10 — " 10 — CL-1 brown sandy 10 — 1 CL-2 10 —, g 34,40,50 —
CL-1 shoie - 37.50/5" stitt butt :5' A 20,_28.35 clay to = 8,11,16 — | CL-LSC sample location
) - siity clay j; MCL-ML,SC clayey sand =l 3% s0/2" o ,
I " — -—, In 10.10,19 w some — ’ ; — ”:
15 =1 U 831?0/4 g}rg‘y.n slity 15 re—— 15 - CL -1 gravel cobbies 15 E= = — 15 —-s-BRE C,RQD green sondy X,0.30 torvane value
el r—QREC.RAD tan sandy - =] 3. groo.i0 :':gé 3%\" \ undisturbed sample
—THT B shale ] _ TE= 0/4" | =]
20— [ 7. 20— 20 — 28R e 20 —E=m20Y  light brown 20 —pFfso/5-  SON lenses
11t —r — qyp , —£ weathered < AleL-1 | 5 -
= — nodules 12-13 —+ == . | ,6,6 no. of blows per 6" with std. spoon
— [ {1 brown-orenge - - 30.44.40 - = &(3{11 shale -
25 —N, '21,33,50/3" siity sand 25 — Permeability 25 o Msc’ 25 — e 25 — F’ 42,45
—4 1 2 Depth 1t /vr - - Permeability - e -
11} = AALE ] » ] - = roundwater elevation
30 —1{] .121'39'50/5" 30—— o0-¢ 144 30— 30— Depth K,ft/yr 30— = 9
- -4 e-1r . 3644 ~ 1 0-3 47 3
] Permeability 0 u-1s NML - Permeability -] o©-¢ NML - Permeability
35 — . 35 — 11-20 47 35 — 36 — 0-9 NML 35 —
_ Depth Kk,tt/yr -1 1-23 51 . Depth K, ft/yr 1 9.5-12 NML _ Depth K, ft/yr
—_ _— - — \ T raar —~ 9.5-15° 2240 — .
40 — 5-10' > 7718 40 — 40 —“"": 0-12 NML 40 ] 15-25" 93 40 —_: 0-10° 29
: 10_15' 2]3 : . 15—2‘.5' 4 — ﬂ5—27. 18 — 10"‘5' 7
4 15-20° >2376 - 4  12-25 7 - 5 10-20° 8
45 — 20-25' > 2791 45 — 45 — 45 — 45 —]
- 25-30° >2302 ] ] n -
_ i ] = =
50— 50— 50— 50— 50 —
DEPTH TEST PIT No. | pESTH TEST PIT No. 2 DEF(’)TH TEST PIT No. 3 DEF(;TH TEST PIT No. 4 pERTH TEST PIT No. 5 DERTH TEST PIT No. 6 DE%TH TEST PIT No. 7
6" topsoil (roots) ) organic ) brown silty topsoil silty
q brown silty q clay y clay
— — cla e 4 — boulders in
y
A b A brown silty . silty clay
g v clay _/ matrix
M brown and _// ] ]
A gray silty A
clay to 9 brown silty / ¥ brown silty
brown silty weathered shale ] brown fine clay with 04 ] clay with
sand with . silty sandy some cobbles v some gravel
cobbles some g, gravel (3-5%) A " and cobbles
clay present | oty g
5-87 cobbies ] 933 W — —
T red silty clay
i M to weafhered "
5 = 5 i 2 5 —— shale 5 — 5 —
- % 1
5| bedrock b ) \
o= — /” green silty — M I ATEE e ———— —
A clay to A
1 weathered shale
— nl- — —
sers
10 — 10 — 10— 10 — 10— 10 — 10 —

NOTE: UNIFIED SOIL CLASSIFICATION
SYSTEM USED TO DESIGNATE
SOIL TYPE.

JDESIGNED |CHECKED |DRAWN SCALE
e DAIRY CANYON e e P [
APPROVED |DATE DRAWNG NO.
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(1) < o D 7]
+ o .: +
o W O = =FQuw
- é ' W < &Zm
= Sl 3 Ha = »FE
w 5% 1r— o (7)) mgg
5480 — g 7& 2l g i’o?f — 5480
Q lFy aju a| aloon
o
a|S |
a|m ,
5470 NATURAL 3" MIN. COVER — 5470
[ GROUND LOOSE RIPRAP 2'
THICK REQ'D.
re——
5460 — I =-5 - NATURAL GROUND — 5460
-  \§%\‘
CONCRETE CRADLE REQD. - S s
SEE THIS SHEET FOR DETAIL CUT-OFF TRENCH ' »
5450 — * — 5450
2 ANTI-SEEP COLLARS REQ'D.
SEE DETAIL THIS SHEET . l- 70
-
5440 1 T T T T T 1 T T l T T T T T T 5440
10400 11400 12+00
. NOTE:BUTYL GASKET TO BE
OUTLET PIPING DETAIL INCLUDED IN PRICE BID
5 FOR CONCRETE CLASS AA(AE)
B 12"
NOTE: WATERSTOP TO BE
INCLUDED IN PRICE BID 30"
FOR CONCRETE CLASS AA(AE)
T 3 INSTALL 3/4" BUTYL GASKET
,— C-7 #5 BARS AROUND PIPE MEETING
CONSTRUCTION JOINT AND 8 REQD. REQUIREMENTS OF AASHTO
WATERSTOP \ M-198
REBAR CONTINUOUS THRU
JOINT
©
_l
©
P2 #4@24" M .
|
|
pl 'l,'.‘".'.;:l.— | < \4' ‘J’: e )
| ,\’.; ) i n\-f \‘. . - a ~
2 _I
. N
;") o2y \ "
s C-6 #5 BARS @ |2
28" ! .

C.C. E.W.

CONCRETE PIPE =
CRADLE

SECTION B-8

PIPE CRADLE DETAIL

ESTIMATED CONCRETE QUANTITY 12.5 CU.YD.

ANTI-SEEP COLLAR DETAIL

ESTIMATED CONCRETE QUANTITY 3 CU.YD. (2 REQ'D.)

I DAIRY CANYON
+TO-X0I00 DETENTION BASN

[T MPE DETALS




NOTES:

. GATE CONSTRUCTED AS PER ESTIMATED CONCRETE QUANTITY - 14.9 CU.YD.
705.02 OF THE STATE OF UTAH | — 3" STD. DIA. GALV. STEEL PIPE
STANDARD SPECIFICATIONS FOR - | WELDED TO Y2"x12"x12 -
ROAD & BRIDGE CONSTRUCTION rGATLv. STE;ZREll_ E’L;'TE y
iggégguc:ﬂf—‘slem & SUBSEQUENT TWO /5"x6" GALV. STEEL \g EELF?AL:JCH/;RXBO LGTASL .
. 3/16" WELD ALL AROUND 3/.«" WELD ALL AROUND ﬁmgHso'?DBalé;SNUwTASSHERS 4 REQD. \
2. BUTYL GASKET SHALL BE INCLUDED 16 ' 18 o4 REQD. N 6"x6" 6 GA. GALV. STEEL MESH
IN THE PRICE BID FOR 24" RCP. - 5/s" DIA. HOLES . \/‘
3. LADDER RUNGS TO BE .INCLUDED IN THE 3" STD. DIA GALV. STEEL PIPE RN
PRICE BID FOR CONCRETE CLASS AA(AE). \\\
506" '-8" LONG
4. PAINT WELDED JOINTS WITH ONE COAT L NN
ZINC CHROMATE PRIMER FOLLOWED WITH @0 Al YR N
A GRAY ENAMEL AS PER 713.02 “5;31) ge ;1F£T;:, NN
5. ALL EXPOSED STRUCTURAL STEEL SHALL g J-2 R
BE HOT DIP GALVANIZED IN ACCORDANCE 3/4" WELD ALL AROUND Q\
WITH ASTM IZ%ROWDE BERGLASS | 3" STD. DIA. GALV. STEEL T o
. - PIPE WITH FIELD . DIA. GALV.
ADDER 7 #5@12" EACH FACE
N CONCRETE ® @ .. CUT AND WELDED 3" STD. DIA. GALV. STEEL PIPE STEEL PIPE
SHALL MEET OSHA JOINTS. WELDED TO !/4"x6"x6"
STANDARDS. GALV. STEEL PLATE TIE WITH 10 GA. GALV. STEEL WIRE
LAP SPLICES APPROX. 2'-0" C.C. ALL AROUND
> CLEAR BAR SIZE S BEND EXCESS WIRE INSIDE AND TRIM.
T WIRE SUPPORT DETAILD
*6  2-0 A
%4 -4
: " 14'-0
Ql J L 4-6" __ 5-0" _ 4-6"
IL-Q 4'-0" Q" 36" & STD. il
I ' MANHOLE |
SECTION C-C AT I Roor ]
#6@6" BOTH WAYS WITH LOCK S
/7 @ ¢ SLAB >
_I'-7" DOWELS F-16 kL. 9470.07 T - - % |
o[ seer e s ® O ! ol Q
F_15 . . > | | = 2#6 6'-0 L_
! 1 s O “HR | R, ! TOP & BOTTOM —~1 F-6@)
" | . NET 2 6"x6"x6 GA. O |
. ! Tegs © GALV. MESH [HH| . - e
; ! v-:mz S TYP. - ;; {_ i/>—-206 5-0"F-19
i ! S % - ' " C
| E 3 % i F-6(8) 4:--
: , & F-19 2#6 5'-0" — | F-6(4)
; : ST 3" 9 PIPE F-17 2#6 BARS — .
: L k2 P Ee 3'-0" LONG b
: ; oSl @ Jow X : TYPICAL | p—2#6 5'-0"F-19
H | e I b © 3" @ PIPE ALL SIDES /
1 | Tou g gL == F-6(4) ——=T "~ F-7(8) NEAR SIDE
| i & Na 5 [S— j 6'x6" 6 GA. o 4/’,4 ] F-21(8) FAR SIDE
‘. ; 5 3|2 7 GALV. MESH F-18 246 4'-0" <9— |
_ — ‘ 5 T ONE 5'x3'— TYPICAL . L —— INSTALL 3/4" BUTYL GASKET
M " ! I1 . DO = GATE REQD. - ﬁ ' | i AROUND PIPE MEETING REQUIREMENTS
| #7012 ' - AINE ‘5 | | F-3 . ! OF AASHTO M-198.
R ::N ZQ WALL —\ ‘| : X %8‘1)-:[ kl.) ' Y | :
- .| : € ol L. 5465.0 F-4 , : 24" @ RCP
" | - | | | n -
I: ! EL, 54615 4 EL. 54620 1 F-5—1— i of EL 54615
— j — Q——l © [ ) FOOTING, 4 REQD.
3" CLEAR- \__+7@12" BOTH WAYS SEE DETAIL THIS SHEET.
ISQUARD St TRASH RACK DETAIL | |
L—’B A 4__.'
T — Teies [oEokD SR
DAIRY CANYON Poate [ [ o, | ine
PROJECT NUMBER ~ DATE DRAWING NO.
-70-¥23)38 DETENTION BASN ' | RF -2
OUTLET STRUCTURE DATE  |SHEET NO. ¢




—F N
P "L
VP
| " 1.D.
6' CHAIN LINK FENCE (05)'4< FENCE POST o BT
TYPE I REQD. i 5 g 8
= (C3)3-44 ¢
< - -
A A
5 WDe4SI: (W9) (W10)#4@10" ~ NOTE: ;EngEL%IBEEEDVFN TO e !
g : O / BID PRICE FOR 6' - ]
) * l | -~y - CHAIN LINK FENCE - l"—’-‘
N 0 . 4 - - TYPE L GROUT BETWEEN
T e - - - (W6) (W8) #4810 (wg)umz--_\ POST AND SLEEVE
b o ! : N (CH(C%4 [
| | 3" FILLET - (WD) (W2) #4012
: : 1:1 (85)*4.6" N
-
: : (W5)2-#4 HOOPS 5
! | (BI) (B2)#4@12" L
__________ ] | .
Wi\ ' A A e L ]
| : (B3)(B4)#4012" ¢
: . ] B} _ _ 4 d ___ syasTRicAL ] i
o™ o tq_- - _ P_:. _ _ __1| __sYymmeTRICAL ABOUTE _ - _4 2 ABOUT ¢ t ~ NOTE: ALL EXPOSED METAL WILL BE HOT DIP
ol o L | ! GALVANIZED IN ACCORDANCE WITH ASTM-123.
i |
| 1 ‘
B - 1 i —
3 : SECTION B-B FENCE POST
l 1 SLEEVE DETAIL
{ (
! b —1l @
4 i ' ! AN
| I~ p 0 £
} | | g - L 411" B Y Y 5,
C D - - |
Oﬁ g g (C3)3-#4
CONTRACTOR SHALL INSTALL 30" o3 5o = |+ 4 *_ |_1—(C5)#4@10"
SLEEVES FOR FENCE INSTALLA- . 30" 23 T .
TION.SEE DETAIL THIS SHEET. e .
5'-3" 71" 3 | (€204 (CU®4
e — —Stn o
- s o9 ’ & — —7l a
" 12'-4" " EXTEND 70t TO -
-7 e =7 " MAIN CHANNEL =
- : > F SECTION F-F

E -
NOTE: SYMMETRICAL
————PL‘AN ABOUT ¢ M
3'9 PV.C. DRAIN
HOLE REQ'D.
SECTION E_E INCLUDE COST IN

6 _CHAIN LINK COST OF CONCRETE
FENCE TYPE I CLASS AA(AE)
REQD.
NOTE:
SINGLE CURTAIN OF STEEL _ 10'-5"
SHALL BE IN THE CENTER . o3
= OF THE CONCRETE. —-{7"
7
‘ —a " j—— i
l s ) ‘
“Twemwersen: ' A |
" CEENE -
(W2) (WI2)04@12 +4010" (WiD) ~
*4 EDGE ‘
k : (B5)#4@6" BAR Pt m - mm T 13
: )(B2)*4@12" r (W) P .
. ; |~ BIB2)46l i | 2’ THICK LOOSE +4012" ) : W
| © ! ) - ' | RIPRAP REQ'D. o| = .
| — ! p—— - - .
o ™~ { : 2 ! ~| o (W3)e4
! ! |
B | [
. (WI0)
; % (B6) (BT)#4 ! 24010°
‘ : (WIO) - T84
I~ _..13" — *4@10° EAGH FACE B6194
| "
| (W5)2-#4 HOOPS —y R2#4GI2° A K EACH FACE
g AR dd H
1~ _ e — ; s j"_"" . el | -}v—'—" v— =
) . ~ R*4@12" (R)#4@12" j
- s L
o el —(ca) vao0" RU#4012 ((51?144 - R2)#4012" * (R2)#4012" TED TITI
N CUTOFF WALL CONCRETE 11.3 CU.YD.
: (R3) (W12)#4@12"
'—'"'7"1" lg'-4" o T |
_ 526" N SECTION C-C SECTION D-D

SECTION A-A

DRAWN SCALE

. DAIRY CANYON ].”’______ ' -E‘@@ o [one
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YYs yaia)

STEEL SCHEDULE STEEL SCHEDULE STEEL SCHEDULE
OUTLET STRUCTURE OUTLET ENERGY DISIPATING STRUCTURE OUTLET ENERGY DISIPATING STRUCTURE
BEND SIZE | MARK |LENGTH LOCATION * REQ. [WT.(LBS)| BEND SIZE | MARK |LENGTH| LOCATION * REQ. (WT.(LB8)N BEND # SIZE | MARK |LENGTH LOCATION * REQ. |WT.(LBS)|
STRAIGHT R ¥ { F-1 9'-6" FOOTING 44 855 STRAIGHT *4 Cl 12°-T" WINGWALL 1 8
® ® *4 RI | 16-3" FLOOR 1 119 STRAIGHT 4 c2 | 14-I WINGWALL ‘ 10
N *7 F-2 | 4-6 FOOTING 22 202 B 12 -1l - STRAIGHT *4 C3 5'-0" WINGWALL 6 20
* -_ 3 P N
STRAIGHT 5 F-3 | 3-3 WALL 8 27 z ? ‘s A FL OOR - >4
‘10" N
STRAIGHT *s Fo4 | 7-3 WALL 8 60 2-10 *4 ca | 9-2" WINGWALL 2 12
STRAIGHT *5 F-5 | 13- WALL 8 116 CY
STRAIGHT *5 F-6 | 2-9" WALL 48 138 o *4 wLo| Tl WALL 10 53
,\.
STRAIGHT *5 F-7 | 2'-6" WALL 8 21
*4 cs | 17-6" WINGWALL |2 SETS| 23
: 5'—5'. : 9"
9|| = *6 F-8 | 13'-4" WALL 6 120 :
% ) M *4 w2 3-0" WALL 3 6
N
. 58" . :
o . F-9 | 1I'-4" WALL
0 | Fi © 4 68 . *4 Bl 5-5" BAFFLE 8 30
M T I194o .~ CUT LINE
STRAIGHT *6 F-10 | 5'-8" WALL 18 153 o "~
. 5.8 = o *4 W3 | 45-8 WALL 2 SETS| 6l —
) )
o < » F-i1 " WALL N y
;,',l E ° 13-4 o 8 LS *4 B2 | 4.3 BAFFLE > 6
. 7SPA.®
STRAIGHT *5 Fi2 | 5-8" WALL 20 118 I'-0"=7"-0
' NOT USED - W4 - NOT USED - - STRAIGHT ' B3 | 3-8 BAFFLE 8 20
: 5""8" 3 ‘
l- ‘ . '- "
3 E *4 ez | 13-4 WALL 10 92 : STRAIGHT 4 B4 2'-6 BAFFLE 2 3
' @ ‘.’l% ‘4 ws | 104" WALL 2 14 2-9
STRAIGHT *4 F-14 | 5-8 WALL 20 76 - j f] v as | i3 BAFFLE ’ 0
-7 107 .
: " 22 105 i 910 :
" *6 F-15 1 3-2 WALL/ROOF | f Z we | 14'-4" WALL 6 57 , ‘
I N ¥ 1:&( . %4 Y B6 | T-I BAFFLE 4 21
STRAIGHT 6 F-16 | 5-6" ROOF 26 216 -l
H é"éu
STRAIGHT *6 F-17 3'-0" WALL 40 180 X ! *4 W7 15'-8" ROOF 1 10 .
F'> HL§ : 8" " BT | 2-8 BAFFLE 8. 14
STRAIGHT *6 F-18 4'-0" WALL 48 289
. [ 3-8 -
STRAIGHT *6 F-19 | 5-0 WALL 24 180 " v W8 _ WALL 0 40 9 |
STRAIGHT *6 F-20 | 5-8" WALL 8 68 N g Z wi2 WALL 8 55
STRAIGHT *5 F-21 | 5-3" WALL 8 44 R M
TRASH RACK 0 | ‘ EIL|J\ITE
' " . \
STRAIGHT *5 J-1 I'-8 FOOTING 32 o6 <l 1 STRAIGHT *4 c8 9'-10" | CUTOFF WALL 3 20
SR . *4 w9 | 36'-6" WALL 2 SETS| 49
[-6 RASH RACK o AN STRAIGHT *4 R3 3-8" | CUTOFF WALL 4 10
o *5 -2 | 4-10" C00TING 16 8l L 130 o
I'-6" = SUMMARY OF BARS TOTAL WT, 5281
STRAIGHT *4 Pl 40'-0" | PIPE CRADLE 8 482 , *4 wio | 14'-8" WALL 14 137 2738 FEET OF #4 BARS @ 0.668 LBS/FT.= 1830 USE 5300
3 974 FEET OF #5 BARS @ 1.043 LBS/FT.= 1017
STRAIGHT *4 P >_o>" | PIPE CRADLE 101 146 917 FEET OF #6 BARS @ 1.502 LBS/FT.= 1378
517 FEET OF #7 BARS ® 2.044 LBS/FT.= 1056
STRAIGHT 5 Ccé 6'-0" |CUT OFF COLLAR| 24 150 ALL REINFORCING STEEL SHALL BE EPOXY COATED
#4 wil -6 | WALL - EDGE 2 15
STRAIGHT *5 c7 4'-0" |CUT OFF COLLAR| 16 67 BAR

PROJECT NUMBER
T0-X23)38
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Notes!
A sunny day follure Is
defined as a fallure which
occurs as o result of
plping through the olom,
A ralny day fallure Is

deflned as a fallure which
occurs os o result of
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Pacific Southwest Interagency Committee Sediment Yield Procedure (PSIAC) - Cottonwood Canyon

Watershed: Westwd EWP |Square Miles: | 21 | Acres (sq mi * 640): 13,248
Factor Discipline PSIAC Rating Points
Rocks of Medium Hardness
(a) Surface ; :
Geology Geologist [Marine shales an(_j related mudstones Moderately weathered _ _
and siltstones Moderately fractured Massive, hard formations
5 3 0 3
Fine textured; easily dispersed; saline
alkaline; high shrink swell
characteristcis; single grain silt and
(b) Soils Soil Scientist fine sands Medium textured soil High percentage of rock fragments
Occasional rock fragements Aggregated clays
Single grain silt and fine sands Cliché layers High in organic matter
10 5 0 3
Storms of several day's duration with [ Storms of moderate duration and Humid climate with rainfall of low
short periods of intense rainfall intensity intensity
(c) Climate Local Frequent intense convective storms Infrequent convective storms Precipitation in form of snow
Arid climate, low intensity storm
Freeze-thaw occurrences Arid climate; rare convective storms
10 5 0 4
High peak flows per unit area Moderate peak flows per unit area Low peak flow per unit area
Moderate volume of flow per unit
(d) Runoff Hydrologist Large volume of flow per unit area area Low volume of runoff per unit area
Rare runoff events
10 5 0 5
Steep upland slopes (in excess of Moderate upland slopes (less than
30%) 20%) Gentle upland slopes (less than 5%)
(e) Topography GIS Specialist High relief; little or no floodplain Moderate fan or floodplain
development development Extensive alluvial plains
10 5 0 10
Area completely protected by
Ground cover does not exceed 20% Cover not exceeding 40% vegetation, rock fragments, litter
GIS Specialist | Vegetation sparse; little or no litter Noticeable litter
. If trees present, understory not well | Little opportunity for rainfall to reach
(f) Effective : . . )
No rock in surface soil cover developed erodible material
Ground Cover
10 0 -10 -7
Vegetation (%) 35
Alternative Alternative Calculation: Enter percent of surface covered by vegetation, Litter (%) 30
Calculation litter and rock Rock (%) 16
Calculated Points -7
Almost all of area overgrazed or <50% of area overgrazed or with
historic overgrazing impacts still historic overgrazing impacts still
active active No recent logging
(g) Land Type and Good grazing management or historic
Management GIS Specialist All of area recently burned <50% of area recently logged overgrazing impact under control
Quality Roads in need of O&M or improved
design Ordinary road and other construction
Almost all of area is badlands with Almost all of area is badlands with
minimal armor 50% of area covered with armor Badlands are totally armored
10 0 -10 -9
More than 50% of the area
characterized by concentrated flow | About 25% of the area characterized
Geologist erosion with increasing gully by concentrated flow erosion with
(h) Upland development increasing gully development No apparent signs of erosion
Erosion 25 10 0 6
Alternative Percent of area with apparent erosion 29
Calculation Calculated Points 10
Eroding banks, continously or at
(i) Channel frequent intervals, with deep flow of Wide shallow channels with flat
Erosion and Geologist long duration gradients and shor flow duration
Sediment Moderate flow depths, medium flow Channels in massive rock, large
Transport Active headcuts and degradation in duration with occasionally eroding boulders, or well vegetated
tributary channels banks or bed Articially controlled channels
25 10 0 5
Subtotal (a) thru (g) 9
Subtotal (h) thru (i) 11
Grand total 20
Soil Bulk Density (gram/cm3) NA
Watershed: Westwd EWP Sediment Yield (Ac ft/sg mi/year) 0.17
Acres: 13,248 Sediment Yield (Tons/acrelyear) 0.52
Total Sediment (Tons/year) 6,908




Pacific Southwest Interagency Committee Sediment Yield Procedure (PSIAC) - Dairy Canyon

Watershed: Westwd EWP |Square Miles: | 2 | Acres (sq mi * 640): 1,216
Factor Discipline PSIAC Rating Points
Rocks of Medium Hardness
(a) Surface ; :
Geology Geologist [Marine shales an(_j related mudstones Moderately weathered _ _
and siltstones Moderately fractured Massive, hard formations
5 3 0 4
Fine textured; easily dispersed; saline
alkaline; high shrink swell
characteristcis; single grain silt and
(b) Soils Soil Scientist fine sands Medium textured soil High percentage of rock fragments
Occasional rock fragements Aggregated clays
Single grain silt and fine sands Cliché layers High in organic matter
10 5 0 8
Storms of several day's duration with [ Storms of moderate duration and Humid climate with rainfall of low
short periods of intense rainfall intensity intensity
(c) Climate Local Frequent intense convective storms Infrequent convective storms Precipitation in form of snow
Arid climate, low intensity storm
Freeze-thaw occurrences Arid climate; rare convective storms
10 5 0 4
High peak flows per unit area Moderate peak flows per unit area Low peak flow per unit area
Moderate volume of flow per unit
(d) Runoff Hydrologist Large volume of flow per unit area area Low volume of runoff per unit area
Rare runoff events
10 5 0 5
Steep upland slopes (in excess of Moderate upland slopes (less than
30%) 20%) Gentle upland slopes (less than 5%)
(e) Topography GIS Specialist High relief; little or no floodplain Moderate fan or floodplain
development development Extensive alluvial plains
10 5 0 10
Area completely protected by
Ground cover does not exceed 20% Cover not exceeding 40% vegetation, rock fragments, litter
GIS Specialist | Vegetation sparse; little or no litter Noticeable litter
. If trees present, understory not well | Little opportunity for rainfall to reach
(f) Effective : . . )
No rock in surface soil cover developed erodible material
Ground Cover
10 0 -10 -7
Vegetation (%) 35
Alternative Alternative Calculation: Enter percent of surface covered by vegetation, Litter (%) 30
Calculation litter and rock Rock (%) 16
Calculated Points -7
Almost all of area overgrazed or <50% of area overgrazed or with
historic overgrazing impacts still historic overgrazing impacts still
active active No recent logging
(g) Land Type and Good grazing management or historic
Management GIS Specialist All of area recently burned <50% of area recently logged overgrazing impact under control
Quality Roads in need of O&M or improved
design Ordinary road and other construction
Almost all of area is badlands with Almost all of area is badlands with
minimal armor 50% of area covered with armor Badlands are totally armored
10 0 -10 -9
More than 50% of the area
characterized by concentrated flow | About 25% of the area characterized
Geologist erosion with increasing gully by concentrated flow erosion with
(h) Upland development increasing gully development No apparent signs of erosion
Erosion 25 10 0 20
Alternative Percent of area with apparent erosion 35
Calculation Calculated Points 16
Eroding banks, continously or at
(i) Channel frequent intervals, with deep flow of Wide shallow channels with flat
Erosion and Geologist long duration gradients and shor flow duration
Sediment Moderate flow depths, medium flow Channels in massive rock, large
Transport Active headcuts and degradation in duration with occasionally eroding boulders, or well vegetated
tributary channels banks or bed Articially controlled channels
25 10 0 7
Subtotal (a) thru (g) 15
Subtotal (h) thru (i) 27
Grand total 42
Soil Bulk Density (gram/cm3) NA
Watershed: Westwd EWP Sediment Yield (Ac ft/sg mi/year) 0.37
Acres: 1,216 Sediment Yield (Tons/acrelyear) 0.52
Total Sediment (Tons/year) 634




Pacific Southwest Interagency Committee Sediment Yield Procedure (PSIAC) - Flat Canyon

Watershed: Westwd EWP |Square Miles: | 16 | Acres (sq mi * 640): 10,496
Factor Discipline PSIAC Rating Points
Rocks of Medium Hardness
(a) Surface ; :
Geology Geologist [Marine shales an(_j related mudstones Moderately weathered _ _
and siltstones Moderately fractured Massive, hard formations
5 3 0 3
Fine textured; easily dispersed; saline
alkaline; high shrink swell
characteristcis; single grain silt and
(b) Soils Soil Scientist fine sands Medium textured soil High percentage of rock fragments
Occasional rock fragements Aggregated clays
Single grain silt and fine sands Cliché layers High in organic matter
10 5 0 3
Storms of several day's duration with [ Storms of moderate duration and Humid climate with rainfall of low
short periods of intense rainfall intensity intensity
(c) Climate Local Frequent intense convective storms Infrequent convective storms Precipitation in form of snow
Arid climate, low intensity storm
Freeze-thaw occurrences Arid climate; rare convective storms
10 5 0 4
High peak flows per unit area Moderate peak flows per unit area Low peak flow per unit area
Moderate volume of flow per unit
(d) Runoff Hydrologist Large volume of flow per unit area area Low volume of runoff per unit area
Rare runoff events
10 5 0 5
Steep upland slopes (in excess of Moderate upland slopes (less than
30%) 20%) Gentle upland slopes (less than 5%)
(e) Topography GIS Specialist High relief; little or no floodplain Moderate fan or floodplain
development development Extensive alluvial plains
10 5 0 10
Area completely protected by
Ground cover does not exceed 20% Cover not exceeding 40% vegetation, rock fragments, litter
GIS Specialist | Vegetation sparse; little or no litter Noticeable litter
. If trees present, understory not well | Little opportunity for rainfall to reach
(f) Effective : . . )
No rock in surface soil cover developed erodible material
Ground Cover
10 0 -10 -7
Vegetation (%) 33
Alternative Alternative Calculation: Enter percent of surface covered by vegetation, Litter (%) 29
Calculation litter and rock Rock (%) 16
Calculated Points -7
Almost all of area overgrazed or <50% of area overgrazed or with
historic overgrazing impacts still historic overgrazing impacts still
active active No recent logging
(g) Land Type and Good grazing management or historic
Management GIS Specialist All of area recently burned <50% of area recently logged overgrazing impact under control
Quality Roads in need of O&M or improved
design Ordinary road and other construction
Almost all of area is badlands with Almost all of area is badlands with
minimal armor 50% of area covered with armor Badlands are totally armored
10 0 -10 -7
More than 50% of the area
characterized by concentrated flow | About 25% of the area characterized
Geologist erosion with increasing gully by concentrated flow erosion with
(h) Upland development increasing gully development No apparent signs of erosion
Erosion 25 10 0 10
Alternative Percent of area with apparent erosion 35
Calculation Calculated Points 16
Eroding banks, continously or at
(i) Channel frequent intervals, with deep flow of Wide shallow channels with flat
Erosion and Geologist long duration gradients and shor flow duration
Sediment Moderate flow depths, medium flow Channels in massive rock, large
Transport Active headcuts and degradation in duration with occasionally eroding boulders, or well vegetated
tributary channels banks or bed Articially controlled channels
25 10 0 5
Subtotal (a) thru (g) 11
Subtotal (h) thru (i) 15
Grand total 26
Soil Bulk Density (gram/cm3) NA
Watershed: Westwd EWP Sediment Yield (Ac ft/sg mi/year) 0.21
Acres: 10,496 Sediment Yield (Tons/acrelyear) 0.52
Total Sediment (Tons/year) 5,473




Pacific Southwest Interagency Committee Sediment Yield Procedure (PSIAC) - Wood Canyon

Watershed: Westwd EWP |Square Miles: | 3 | Acres (sq mi * 640): 1,856
Factor Discipline PSIAC Rating Points
Rocks of Medium Hardness
(a) Surface ; :
Geology Geologist [Marine shales an(_j related mudstones Moderately weathered _ _
and siltstones Moderately fractured Massive, hard formations
5 3 0 3
Fine textured; easily dispersed; saline
alkaline; high shrink swell
characteristcis; single grain silt and
(b) Soils Soil Scientist fine sands Medium textured soil High percentage of rock fragments
Occasional rock fragements Aggregated clays
Single grain silt and fine sands Cliché layers High in organic matter
10 5 0 2
Storms of several day's duration with [ Storms of moderate duration and Humid climate with rainfall of low
short periods of intense rainfall intensity intensity
(c) Climate Local Frequent intense convective storms Infrequent convective storms Precipitation in form of snow
Arid climate, low intensity storm
Freeze-thaw occurrences Arid climate; rare convective storms
10 5 0 4
High peak flows per unit area Moderate peak flows per unit area Low peak flow per unit area
Moderate volume of flow per unit
(d) Runoff Hydrologist Large volume of flow per unit area area Low volume of runoff per unit area
Rare runoff events
10 5 0 5
Steep upland slopes (in excess of Moderate upland slopes (less than
30%) 20%) Gentle upland slopes (less than 5%)
(e) Topography GIS Specialist High relief; little or no floodplain Moderate fan or floodplain
development development Extensive alluvial plains
10 5 0 7
Area completely protected by
Ground cover does not exceed 20% Cover not exceeding 40% vegetation, rock fragments, litter
GIS Specialist | Vegetation sparse; little or no litter Noticeable litter
. If trees present, understory not well | Little opportunity for rainfall to reach
(f) Effective : . . )
No rock in surface soil cover developed erodible material
Ground Cover
10 0 -10 -5
Vegetation (%) 25
Alternative Alternative Calculation: Enter percent of surface covered by vegetation, Litter (%) 29
Calculation litter and rock Rock (%) 14
Calculated Points -5
Almost all of area overgrazed or <50% of area overgrazed or with
historic overgrazing impacts still historic overgrazing impacts still
active active No recent logging
(g) Land Type and Good grazing management or historic
Management GIS Specialist All of area recently burned <50% of area recently logged overgrazing impact under control
Quality Roads in need of O&M or improved
design Ordinary road and other construction
Almost all of area is badlands with Almost all of area is badlands with
minimal armor 50% of area covered with armor Badlands are totally armored
10 0 -10 -9
More than 50% of the area
characterized by concentrated flow | About 25% of the area characterized
Geologist erosion with increasing gully by concentrated flow erosion with
(h) Upland development increasing gully development No apparent signs of erosion
Erosion 25 10 0 5
Alternative Percent of area with apparent erosion 35
Calculation Calculated Points 16
Eroding banks, continously or at
(i) Channel frequent intervals, with deep flow of Wide shallow channels with flat
Erosion and Geologist long duration gradients and shor flow duration
Sediment Moderate flow depths, medium flow Channels in massive rock, large
Transport Active headcuts and degradation in duration with occasionally eroding boulders, or well vegetated
tributary channels banks or bed Articially controlled channels
25 10 0 5
Subtotal (a) thru (g) 7
Subtotal (h) thru (i) 10
Grand total 17
Soil Bulk Density (gram/cm3) NA
Watershed: Westwd EWP Sediment Yield (Ac ft/sg mi/year) 0.15
Acres: 1,856 Sediment Yield (Tons/acrelyear) 0.52
Total Sediment (Tons/year) 968
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USDA-NRCS Richfield-West Sevier Watershed

1.0 Flood Modeling

A hydraulic analysis was performed to complete flood modeling to support the economic analysis and
determine existing and proposed flood channel capacities.

Richfield has a long history of flooding; flood damage dates back to when the town was first settled (Schick
International 1977, Bakaitis 2016). These studies document repeated floods in and around Richfield City
back to 1950. More recent flood events have been documented by county emergency and road
department personnel. These include 2014, 2016, and 2018 events. Attachment A shows a map of
locations where historic flooding has occurred. Storm events have consistently revealed several
infrastructure limitations:

e The watersheds west of Richfield produce large sediment-laden flows that drain directly into the
Sevier Valley and Richfield canals. The canals are not designed to handle such flows and have
breached in the past, impacting downstream properties.

e The canals convey flows through Richfield City and other populated areas of Sevier County,
resulting inhigh flood damage and amplified risk.

e Agricultural lands are also impacted when storm flows overtop canals or where overshot
structures convey flow directly onto these properties.

Local and county leaders provided additional information on frequent flooding locations. Measured flood
data was not available for these events; therefore, this data could not be used to calibrate the hydraulic
model. However, the results of the flood modeling closely simulated the general flooding areas of historic
events.

1.1 Hydraulic Model Setup

The U.S. Army Corps of Engineers Hydrologic Engineering Center River Analysis System (HEC-RAS 5.0.6) was
used to create a combined one-dimensional (1D) and two-dimensional (2D) model to simulate flooding in
Richfield and the surrounding area. This combined 1D\2D model can perform hydrodynamic routing within
an unsteady flow analysis. The Sevier Valley Canal and Richfield Canal, which have historically overtopped
and contributed to flooding, were modeled using the 1D unsteady-state flow portions of the model. These
canals were then breached at critical locations. The breached flows were modeled using the 2D unsteady-
state flow portions of the model.

1.1.1 Terrain Data

The surface used to build the model was derived from 2018 LiDAR data with a 1-meter resolution. The
LiDAR data was downloaded from the Utah Automated Geographic Reference Center (AGRC) and
processed using ESRI’s ArcGIS software. The surface covers the entire project area so there was no need to
supplement the analysis with additional data.

1.1.2 Computational Mesh

A 2D flow area was defined to encompass the inundation areas for the maximum storm event. This same
2D flow area was then used for all the smaller storm events. The grid size for each of the scenarios is
shown in Table 1-1. Figure 1-1 shows the 2D flow areas and boundary conditions for the Flat Canyon
model.
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USDA-NRCS Richfield-West Sevier Watershed

Table 1-1. Computation Mesh Gride Size for Each Scenario

Scenario Grid Size (feet)
Flat Canyon 20

1D Model Downs!eam
~ Boundary Condition for

. 1D Model Downstream ichfield Canal

‘<‘ Boundary Condition for
S rVa!Iey Canal

1D/2D Connection
Canal Breach)

1D/2D Connection |
(Canal Breach)

2D ode! Upstream B
Boundary Condition

1D Model Upstream
Boundary Condition for 3 il | ;
’ Canyon Inflows to Sevier = 1D Model Upstream 1D Model Upstream

Valley Canal (Overshot) ' _— Boundary Condition for 5 Boundary Con
Sevier Valley Canal i for Richfield Can:
Wi v e

Figure 1-1. Flat Canyon 2D Flow Mesh and Boundary Conditions

1.1.3 Land Cover

Model Manning’s roughness values were determined by utilizing the 2016 NLCD dataset for the modeling
area. The Manning’s n values were assigned to the following areas: the canals, agricultural fields, non-
vegetated soils, parks and recreational areas, residential areas, and roads. The specific values were
determined based on-site visits and photographs as well as guidance from various references including the
book Open-Channel Hydraulics (Chow, 1959). The final land cover types and corresponding Manning’s n
values used in the HEC-RAS model are shown in Table 1-2.

Table 1-2. Model Boundary Conditions

Land Cover Type Manning’s n Value
Agricultural Field 0.06
None Vegetated Soil 0.025
Parks and Recreational Areas 0.04
Residential Areas 0.075
Roads 0.025
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USDA-NRCS Richfield-West Sevier Watershed

1.1.4 Boundary Conditions

Boundary conditions were defined for both the 1D and 2D positions of the model. Table 1-3 shows the
type of boundary condition used for each model. Upstream boundary condition flow hydrographs are
presented in TM002 — Hydrology. Refer to Figure 1-1 and for spatial placement of each boundary
condition.

Table 1-3. Model Boundary Conditions

. Applicable

Modeling Parameters Scenario Type
1D Model Upstream Boundary Condition for Sevier Valley Flat Flow Hydrograph
Canal
1D Model Upstream Boundary Condition for Canyon Flat Lateral Inflow
Inflows to Sevier Valley Canal (Overshot) Hydrograph
1D Model Downstream Boundary Condition for Sevier

Flat Normal Depth
Valley Canal
1D Model Upstream Boundary Condition for Richfield Canal Flat Flow Hydrograph
1D Model Downstream Boundary Condition for Richfield

Flat Normal Depth
Canal
2D Model Upstream Boundary Condition (Overshot) Flat Flow Hydrograph
1D/2D Connection (Canal Breach) Flat Lateral Inflow

Structure

2D Downstream Boundary Condition Flat Normal Depth

1.1.5 Assumptions

The model runtime was set to 72 hours to allow for the complete hydrographs to pass through the model
domain. Some of the major assumptions of the hydraulic model included the following:

1. Noinfiltration or evaporation losses, i.e., attenuation is due solely to flood storage
Pressure distribution is hydrostatic
Hydraulic roughness based on steady, uniform, and fully turbulent flow

2
3
4. Channel elements are represented by uniform channel geometry and roughness
5. Minor culverts were considered plugged

6

Sevier Valley and Richfield Canals were modeled with 100 cfs of excess capacity each (200 cfs
combined) for the existing conditions (based on discussions with the canal companies)

7. High-intensity localized storms generating isolated runoff

1.1.6 Model Calibration

Qualitative data (location of flooding, general flooding extents, etc.) was used to calibrate the model
because limited measured flood and stormwater data were available for model calibration. While
velocities and depths were evaluated to determine if values were within reasonable ranges, qualitative
data was principally used. Historic flooding areas are identified on the map provided in Attachment A. This
information was used to verify flood modeling results.
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USDA-NRCS Richfield-West Sevier Watershed

1.2

1.2 Modeling Scenarios

The hydraulic modeling scenarios were broken into existing and proposed conditions for Flat Canyon. The
existing and proposed conditions were modeled for all eight recurrence intervals. The recurrence intervals
modeled include the 500-, 200-, 100-, 50-, 25-, 10-, 5-, and 2-year 24-hour storm events. This resulted in a
total of 16 separate model runs. Each canyon was modeled independently. A specific description of each of
the modeled scenarios is described below.

1.2.1 Flat Canyon Existing Conditions Scenario

During smaller storm events, water from Flat Canyon flows across the canal and enters the south flood
channel, eventually flowing into the Richfield Canal. During larger storm events, flows from Flat Canyon
spill into the Sevier Valley Canal over the sides of the overshot structure; the remaining flows drain to the
Richfield Canal via the south flood channel. Figure 1-4 shows the overshot structure during a larger storm
event.

Flat Canyon storm flows entering the Sevier Valley Canal were modeled starting at the overshot structure,
which was represented as a lateral inflow hydrograph boundary condition. A rating curve was generated to
model the eight different storm events at the varying flows.

Figure 1.2-4. Sevier Valley Canal Overshot Structure near Flat Canyon (2016 Storm Event)

Breach parameters were defined at known critical problem areas along both the Sevier Valley Canal and
Richfield Canal. Based on the modeling of higher flood events, both canals would breach at these specified
locations, causing flooding. As discussed in Section 1.1.5, the existing conditions model assumed there was
an additional 100 cfs of capacity and 1 foot of freeboard in both the Sevier Valley Canal and Richfield Canal
(200 cfs combined capacity). During the model simulations, if the 1 foot of freeboard was exhausted and
the water surface elevation exceeded the bank elevation by 0.25 feet, then the canal would breach. The
breach location along the Sevier Valley Canal was located near 500 North and College Avenue in Richfield
City. The breach location for the Richfield Canal was located near the golf course, west of Home Depot.
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These breach locations can be seen on the series of maps provided in Attachment B; these maps also show
the expected inundation depths and inundation boundaries for Flat Canyon.

1.2.2 Flat Canyon Proposed Conditions Scenario

The peak discharge from the proposed Flat Canyon debris basin for the 200- and 500-year events were
determined to be 192.9 cfs and 231.9 cfs, respectively. This flow would be split, with 150 cfs going to the
south flood channel and 50 cfs going to the Sevier Valley Canal. The 150 cfs in the south flood channel will
again be split, with 50 cfs being diverted to the Richfield Canal and the remaining 100 cfs continuing down
the south flood channel to be discharged to the Sevier River. The 50 cfs in the Sevier Valley Canal would be
diverted into the north flood channel and discharged into the Richfield Canal (adding a total of 100 cfs to
the Richfield Canal). 2,100 feet downstream of this confluence 100 cfs would be diverted from the
Richfield Canal back into the north flood channel and discharged to the Sevier River. As mentioned
previously, these canals can take 100 cfs with 1 foot of freeboard, each; which is why the 200- and 500-
year events are contained. As a result, the post-project conditions resulted in no flooding up to the 500-
year event

2.0 Flood Channel Analysis

2.1 Existing South Flood Channel Evaluation

The existing south flood channel starts near the mouth of Flat Canyon, on the east side of I-70 just below
an existing metal overshot structure. The south flood channel is earthen with three relatively straight
segments and two nearly 90-degree bends. The channel is approximately 8,000 linear feet long with an
average slope of about 0.0121 feet/foot. The channel has a typical trapezoidal cross-section with a bottom
width of 6 feet, a top width of 25 feet, and a depth of 6 feet. Using Manning’s equation with an n value of
0.035, the capacity of the channel was calculated to be approximately 577 cfs. The channel terminates at
the Richfield Canal near the Richfield Municipal Airport. Existing channel capacity calculations are provided
in Attachment C.

The existing overshot structure currently directs flows over the county road, onto agricultural fields,
through a pig farm, and into the south flood channel. Flows that overwhelm the overshot structure drain
into the Sevier Valley Canal. Flows directed into the south flood channel are conveyed to the Richfield
Canal. Both canals are often at capacity when major storm events occur within Flat Canyon. This increases
the risk of the canals being breached.

2.2 South Flood Channel Proposed Measures

The proposed improvement is to enlarge the south flood channel to accommodate the attenuated 100-
year storm flow from the proposed Flat Canyon debris basin. This would enable the channel to convey
flows from Flat Canyon to the Sevier River while removing flows and associated risks from the canals
during 100-year and smaller storm events.

2.2.1 South Flood Channel Flat Canyon Overshot Structure

The overshot structure would be reconstructed to allow flows to be bifurcated into the south flood
channel and into the Sevier Valley Canal. The overshot would outlet to a grouted riprap rock chute with an
energy dissipation pool at the head of the south flood channel. Assuming the attenuated flows from Flat
Canyon to be 200 cfs, at least 150 cfs would be conveyed over the canal and into the south flood channel,
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while up to 50 cfs would pass over the sides of the overshot into the Sevier Valley Canal. The sides of the
overshot structure would act as lateral weirs. Calculation information is provided in Attachment C.

2.2.2 South Flood Channel Upgrades

Both bends in the south flood channel would be widened, reshaped, and armored with riprap to prevent
erosion. The existing culverts, which include two parallel 12-foot by 5-foot concrete box culverts under I-
70, one 6-foot-diameter corrugated metal culvert, and one 12-foot by 5-foot concrete box culvert, all have
sufficient hydraulic capacity for the proposed design flows. Box culvert abutments and culvert pipe
entrances will be armored with riprap. Any vertical channel banks would be reshaped to reduce bank
erosion and meet the minimum cross-sectional area necessary to safely carry the flows. All work would be
conducted within a 100-foot-wide corridor centered over the 7,900-linear-foot-long channel. The proposed
channel capacity calculations are provided in Attachment C.

2.2.3 South Flood Channel Pipeline Inlet Structure

A pipe inlet structure would be installed in the channel to route flows through a flood pipeline to the
Sevier River. The inlet structure would be located upstream of the Richfield Canal and would route flows
either over or under the canal. The inlet structure would have a trash rack to protect the flood pipeline
from flood debris. The trash rack would be over-sized for partial emergency plugging and be accessible to
allow raking and cleaning of floating debris by backhoe or other large equipment.

2.2.4 Closed Conduit Flood Pipeline

The closed conduit flood pipeline would consist of one 48-inch-diameter pipeline beginning at the splitter
structure. The pipe would pass under Highway 118 and cross private lands, with the top of the pipe buried
below normal cultivation practice depths (two feet or more where possible). The estimated pipeline
alignment length is 8,943 feet. The pipeline would be capable of conveying a maximum of 100 cfs and have
access manholes at all angle points and spaced no more than 1,000 feet apart to allow for pipe inspection
and regular cleaning. Placement of the manholes would be coordinated with agricultural landowners to
reduce land use conflicts as much as possible. Table 2-1 shows additional design information.

Table 2-1. South Flood Channel Pipeline Design Information.

Parameter Value
Proposed Pipe Size 48-inch (DR26)
Proposed Pipe Material HDPE
Estimated Length (feet) 8,943
Maximum Flow Capacity (cfs) 100
Maximum Velocity (feet/second) 7.96
Maximum Pressure (psi) 30
Upstream Invert (feet) 5,336.32
Downstream Invert (feet) 5273
Average Slope (feet/foot) 0.0071

Figure 2-1 shows the pipeline elevation profile with the hydraulic gradeline, static pressure, and dynamic
pressure.
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Figure 2-1. South Flood Channel Hydraulic Gradeline Profile

2.2.5 Pipe Outlet Structure and New Channel and Dike to Sevier River
The pipe outlet structure would consist of a concrete headwall with flap gate to prevent reverse flows.

A channel and dike would be constructed downstream of the outlet structure to convey water to the
Sevier River. The channel would have a 15-ft bottom width with a depth of 3.33’ and side slopes of 3:1. The
dike would be constructed on the south side of the channel with a 4’ top and 3:1 side slope. The height of
the dike would vary as needed to achieve required freeboard.

Tailwater conditions were analyzed to ensure adequate channel capacity during Sevier River flood
conditions. The maximum recorded flow for the Sevier River near Richfield is 1,078 cfs. LiDAR data were
used to obtain ground surface elevations for the area below the proposed outlet. Assuming a Manning’s n
value of 0.035 and a slope of 0.0003, the maximum flood depth was estimated to be 5.70 feet (EL = 5369
feet). This results in the maximum flood elevation being approximately 4 feet below the proposed outlet
elevation. As a result, the tailwater conditions would not affect the flood channel capacity at the outlet.

2.3 North Flood Channel Existing Condition

The channel is approximately 7,100 linear feet of earthen channel and has an average slope of about 0.012
feet/foot. The channel has a typical trapezoidal cross-section with a bottom width of 6 feet, a top width of
26 feet, and a depth of 6 feet. Using Manning’s equation with an n value of 0.035, the capacity of the
channel was calculated to be approximately 725 cfs with 1 foot of freeboard. The channel outlets into the
Richfield Canal at the intersection of Highway 118 and 2070 East. Existing channel capacity calculations and
cross-section information can be found in Attachment C.
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There are several locations along the channel where the bank has eroded (see Figure 2-2). Modeling
results indicate that maximum velocity could be as high as 10 feet per second.

o

Figure 2-2. Eroded Banks on the North Flood Channel

2.4 North Flood Channel Proposed Measures

The existing flood channel would be re-shaped to convey the partially attenuated flows from up to the
100-year event as well as extend the channel to the Sevier River.

2.4.1 Sevier Valley Canal Emergency Overflow Structure

An emergency overflow structure would be constructed on the bank of the Sevier Valley Canal to divert up
to 50 cfs from the canal into the north flood channel. The nearest outlets to the Sevier River from the
proposed overflow structure are 8 miles upstream (proposed south flood channel) or 6.5 miles
downstream (Wilkinson Wash Dump Gate). The emergency overflow structure would consist of a cast-in-
place concrete headwall with a broad crested weir and spillway that transitions to a grouted riprap
spillway and basin. The weir flowline would be set above the normal canal high water mark. There would
also be an auxiliary emergency dump gate with conduit through the canal bank into the grouted riprap
spillway basin that could be manually operated to divert up to approximately 50 cfs from the bottom of
the canal in advance of a flood surge. A preliminary design of this structure is provided in Attachment C,
which also provides a hydraulic flow rating table for the proposed structure.
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2.4.2 North Flood Channel Upgrades

The existing channel is an earthen channel made up of five relatively straight reaches with five
approximately 90-degree bends. The channel conveys flows through agricultural lands for approximately
6,800 feet before draining into the Richfield Canal. The 90-degree bends have been maintained and
armored over the years with broken concrete, large rocks, and concrete grout.

The upgrades to the channel would include reshaping vertical banks and armoring the existing channel
bends with riprap to maintain the existing hydraulic conveyance capacity of 725 cfs. Channel reshaping
would include building up the banks where necessary to provide freeboard and meet the minimum
consistent cross-sectional area necessary to safely carry the historic and design flows. All work would be
conducted within a 100-foot-wide corridor centered on the channel. Preliminary channel geometry and
riprap sizing can be found in Attachment C.

There are four culverts that have been installed in the channel to provide access for farms, private
residences, and county roads. Based on the analysis, all four crossings have sufficient hydraulic capacity
and would not need to be replaced. The results can be found in Attachment C.

2.4.3 Richfield Canal Emergency Overflow andPipe Inlet Structure

An emergency overflow and a pipe inlet structure would be constructed in the bank of the Richfield Canal
approximately 2,100 feet downstream of the north flood channel. The structure would divert up to 100 cfs
from the canal into a pipeline that would convey flows to the Sevier River. The emergency overflow
structure would consist of a cast-in-place concrete headwall with a broad-crested weir and spillway that
transitions to a grated pipe inlet structure. The trash rack would be constructed to allow raking and
cleaning of floating debris by backhoe or other large equipment. The weir flowline would be set above the
normal canal high water mark. A preliminary design of this structure is provided in Attachment D, which
also contains a hydraulic flow rating table for the proposed structure.

2.4.4 Closed Conduit Flood Pipeline

The closed conduit flood pipeline would be a buried 48-inch-diameter pipeline between the Richfield Canal
and the Vermillion Canal dumpgate. The pipeline would cross under Highway 118, through agricultural
lands below normal cultivation depths, and under the Vermillion Canal to drain into an existing channel
that outlets to the Sevier River.

The estimated length of pipe is 6,700 feet. The pipeline would be capable of conveying a maximum of 100
cfs and have access manholes at all angle points spaced at no more than 1,000 feet apart to allow for pipe
inspection and cleaning. Placement of the manholes would be coordinated with landowners to reduce
surface use conflicts as much as possible. Table 2-2 shows additional design details. Figure 2-3 shows the
pipeline elevation profile with the hydraulic gradeline, static pressure, and dynamic pressure.

Table 2-2. North Flood Channel Pipeline Design Information

Parameter Value
Proposed Pipe Size 48-inch (DR26)
Proposed Pipe Material HDPE
Estimated Length (feet) 6,700
Maximum Flow Capacity (cfs) 100
Maximum Velocity (feet/second) 9.43
Maximum Pressure (psi) 21
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Parameter Value
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Figure 2-3. North Flood Channel Hydraulic Gradeline Profile

2.4.5 Pipe Outlet Structure to the Sevier River

The pipe outlet structure would consist of a concrete headwall with flap gate. Flows would drain into an
existing 640-foot-long channel that drains directly into the Sevier River. The existing flood channel has a
capacity of approximately 400 cfs with 1 foot of freeboard, which is adequate for the two maximum
inflows. The channel capacity calculations can be found in Attachment C.

2.4.6 Sevier Valley Canal Control Gate Structure

As part of the north flood channel improvements, a flood control gate would be installed on the Sevier
Valley Canal to increase conveyance capacity. There is currently a stop-log structure at the end of the
Sevier Valley Canal that is used to increase the water surface elevation so that water can be delivered at
turnouts along the canal. When flood water enters the canal, the operator must anticipate increased flows
and manually remove the stop logs to decrease the water surface elevation and the risk of a canal breach.

This method requires timely identification of a flood risk and having an operator available and able to
access the site.
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A new concrete structure with an automated control gate and downstream riprap armoring would be
installed to replace the existing stop-log structure. The gates could be radial or Rubicon that would actuate
when the water surface elevations exceed normal operating levels. The gate would open to allow the flood
waters to continue downstream while maintaining canal operating levels and minimizing the risk of the
canal breaching.
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Attachment A. Historical Flood Maps
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Attachment B. Flat Canyon Flood Inundation Maps
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Attachment C. Hydraulic Analysis Support Information
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South Flood Channel Design Information
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Existing Trapezoidal Equivelant >
Type: TR Dfine.. | Parameter |Value |Un|t
Flaw E42136 | cfs
Side Slope 1 [£1]: |1.56 H: 1w Depth 5000 t
Side Slope 2 [22): |1.56 H: 1w &rea of Flow E9.000 =qft
Channel Width [B] IED [ft] Wetted Perimeter 24.530 ft
Hydraulic R adi 2813 ft
Fipe Diarneter (0]: 0.0 [f] AARHIE A
e Average Welocity 9,306 fps
Longitudinal Slope: IEI.EI121 [Frft) Top Wwidth [T) 1600 |k
™ Ovenide Defaul Froude Humber 0918
Marning's Foughness: |U-'3|35D Critical Depth 4738 |kt
[ Use Lining Critical WV elocity 9958 fps
Lining Type: IWD\-‘EH Paper Net j Critical Slope 0.01452 | /it
Critical Top \wWidth 20938 i
b ax Shear Stress 3775 b2
Avwg Shear Stress 2124 b2
" Enter Flow: |E42.138 [efs)
{* Enter Depth: IE.EIEIEI [ft]

Calculate

Plat,. |

Compute Curves... |

Cancel

250.0



Proposed Conditions: South Flood Channel

Proposed Trapezoidal Equivalent x
Type: | Trapezaidal ;I ﬂl TR
Side Slope 1 [£1]: |2.EI H: 1Y Depth 2 BET ft
Side Slope 2 [£2): |2.EI H: 1Y Area of Flow A0230 =qft
Charnel width (8] [6.0 [f) Wwietted Perimeter 17.928 it
Fipe Diameter 0} |00 () Hydraulic: Hadl%,ls | 1.686 fi
Average Velocity E.B1E fps
Longitudinal Slope; IEI.EH 21 [FEAEE] Top Width [T) 16668 ft
Manning's Roughness: IEI.EISEEI Froude Mumber 0.8EE
Critical Depth 2470 ft
Critic:al ¥ elocity Fanz fps
= il 200000 [cs] Critical Slope 001644 | Frift
Critical Top width 15880
" EnterDepth: [2867 (M Max Shear Stress 2014 | b2
Aywg Shear Stress 1.273 b2

Calculate

Plaot... | Compute Curves...

k. Cancel




Proposed Conditions: South Flood Channel 48” Culvert

7 Culvert Sumnrmary Table - Overshot Disp Strucutre - O X

Flow Norma Critic Outlet
Type depth h Jepth
Y

Dizplay Geometry Plot

{7 Crossing Summary Table Inlet Elevation: 0.00 ft Cressing Ratng Curve

@ Culvert Summary Table | Overshot Disp Strucutre o ; Outlet Elevation: 0,00 ft oG = -

e s Culvertlength:  17.64ft | vert Performance Curve |

ater Surface Profiles

Culvert Slope: 0.0000 Tilacied Water Profile

() Tapered Inlet Table et Crase: 0.00f

O Customized Table Options.., Trlet Throat; 0.00 ft WS Piiie Ha
Outlet Control: Profiles

Heb || FlowTypes... | EditinputDats.. | | EnergyDissipation... | |AOP... | |LowFlow... | |ExportReport| AdobePDF(%pdf) | [ Close




Proposed Condition: New Channel to Sevier River
Channel Analysis x

Calculate

Plat... |

Compute Curves...

o]

Type: |EEEEEE] - Define... |
200.000
Side Slope 1 [£1]: |3. H:1 Dapth 2415 ft
Side Slope 2 [Z2); |3.EI H: 1 Area of Flow BE.205  |aqft
Channel ‘width [B): IW i) Wetted Perimeter JB5IT R
Pipe Diameter (D] IEIEI— ) Hydraulic Hadlgs 2356 ft
Ayerage Welocity 2320 fps
Longitudinal Slope; IEI.EIEIEI? [FtAFE] Top Width [T] 5489 |
M anning's Roughness: IEI.EIEEIEI Froude Mumber 0262
Critical Depth 1.581 ft
Critical Welocity B.407 fps
F e IM [cfs] Critical Slope 001244 e
Critical TopWwidth 24487 |t
C EnerDepth: [3415 (1 Max Shear Shess 0143 b/t°2
Ayg Shear Stress 0103 b2

Cancel




North Flood Channel Design Information

Existing Conditions: Willow Creek Flood Channel

Ciewduarn L)

T W Defing.. Parameter Walue Init
Flow 725000 | cfs
0o Depth B205 it
nao Area of Flow 74321 |eqht
oo Wetted Perimeter 24 467 | Rt
’DD— Hydraulic R adiug 3038 ft
o 2 Average Velocity fp=
Longitudinal Slope: |0.012 1] Top width (T] 05 |
[ Froude Murmber 0314
0.0350 Critic:al Diapth 4961 it
[ Use Lining Critical W elocity 10466  fpz
|Woven Paper Met J Critical Slope 0.01449 | ft/ft
Critical Taop \Width 20,365 |R
Max Shear Strezs 3.892 b2
Avg Shear Stress 2.275 lb/ft™2
" Ertter Flow: 725000 [cfs) Compozite Manning's n Equ... | Lotter ...
 Enter Depth;  [5.205 (ft] Manning's Roughness 0.0380
Calculate |
Flat... | Compute Curves. . | Ok | Cancel |
Cross Section - Double click in plot for options = O
Cross Section
5348 +
9346
5345+
M3+
5342 + | | |

a0

60 70

Station (ft)

X



Proposed Conditions: Willow Creek Flood Channel

Proposed Morth Flood Channel (Willow Creek)

Type: iTrupazu:lidu.! ﬂ Parameter I"r‘afua IU“"
Side Slope 1 21). [20 Hov ;I::m :?;E :ﬁ
Side Siope 2(22). |20 H:1v Area of Flow 78574 gt
Channel Width (B): 5.0 it Wettgd Perimeter 28114
Pipe Diemater@) 007 Hydraulic Radivs 2795 #
Longitudinel Siepe: 0012 () Aversge Velacity 9227 tps

™ Ovemide Gatail Top Width (T) 25780
Manning's Pioughness: Il].l.'l]‘SEI Frouda Mumber Iﬂ_ﬂiﬂ
™ Use Lining Critical Depth 4776
Lirming Type IWMH Faper Met j _cmm Welociy "g..?s.] .tps
Criical Slape 0013,
Critical Top YWidth IEEJ 0q
& Eriter Flow r?—E_E-EIﬁ_ (cts) Meax Shear Stress jE.?I]E _IWE
¢ Enter Depth I'W " Awg Shear Stress 2.093
Calculate |
Plot.. | computeCuves. | ok Cancel
8| Trapezoidal Channel - Double click in plot far options - O *
Trapezoidal Channel
65F
60F
55-£
50
a5£
g40
Bast
$30E
w__F
25-£
20+
15€
10§
05+
0+ I t S s— — e
0 5 10 15 20 25 30



i Proposed North FLood Channe Riprap

Lning  [Riprap, Cobble, or Gravel

Parameter

A

s
?F

S HHHH

37.696
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North Flood Channel: Culvert Exhibit

Culvert 1
(10' Dia.)
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North Flood Channel: Culvert 1
|57 File Display Culvert Window Help =18] X

| & i 4 @ ||US CustomeryL ~ || Outtet Conral Profi || [ExitLoss StenderaM ~ | |/ 51 3 QBT A 2 ||[= 01K |

—— ol | g Crossing - Culvert 1. Design Discharge - 725 0 cfs
=3 Project - H! roj\1 v . o
L m‘mm :JW B Crossing - Culvert 1, Design Discharge - 725.0 cfs
T o ; Culvert - Culvert 1, Culvert Discharge - 724.7 cfs
=-0@ Culvert 2 BN
@ Culvert 2 1]
BB v e b RS
104
E B
& 01
E N g
i -
oF
i
D_JI‘IJIJII Il.tJL‘IL'L‘l‘
5 0 5 10 15 20 25
* % Statian (ft)
T
PRSI Ch
 Duphcate Cubert
| Oslete Cuvert
s
Design Flow 725.000 .l:fs
ofs Hame
: Shape Cireular bt
thetnariyve Raranular Chame = @ material Corrugated Steel -
Bottom Width 6.000 _ﬂ Dismieter 10,000 fﬂ
2 LT 20 iy & Embedment Depth | 0.000 in
Manning's n (channel) 0.030 Manning's 0 0.024
Channel Invert Elevation | 0.000 ft ) culvert Type .Slmlght =
Thin Edge Projecting -
- 3
Cubvert Invert Data .
0.000 [
0.240 ft
20,000 ﬂ
0.000 :h
1

Help  Click on any® icon for help on & specific

owFow | AOP | Energy Disspation | | Anabe Crossing | [ ok ]| cancel



B R e

Displary it

Ikt Elsyation
Cutist Elevabon
Cuyhvere Leniyh

Cllihvery Sicis;

Test

Inket Thromt)

Outlet Contral:

0.24 fi
0.00 fi
20.00 it
0.0120
0.00 ft
0.00 fi

Profiles

Hep | FlowTypes.. | EdtinputData.. | Energy Disspation.. AOF..










North Flood Channel: Culvert 2

EEF& Display Culvert Window Help _=Ll!!_£
'._! 5 ld 3 @ | US Customanyl || [Outlat Contrat Profi « || ‘ExitLoss: StandardM ~ |H£a_l_ﬂ§ © !h:_—_v_[ga”‘ m@_ﬁ”j
—— =l | g Crossing - Culvert 1, Design Discharge - 725.0 cfs
=23 Project - HAJD\Praj\1 = = 5
& l'.‘a]Culvert :Jm i Crossing - Culvert 2, Design Discharge - 725.0 cfs
TR Culvert - Culvert 2, Culvert Discharge - 724.7 cfs
® Culvert 1
& @ Culvert 2 E i m e
@ Culvert 2 1]
T R R L S R T
104
s T
g -
% 01
i B ki §-—§—% L
jLLi 6-_
il
ot
O_IJlllwinl ¥ T e Y I e e R |
1 I I
3 0 .} 10 15 20 25
€ b3 Station (ft)
Crossing Properties Culvart Properties
| Cues
Hame
Shape Circular ~|
& Material Corrugated PE |
Diameter 10.000 ft
% Embedment Depth 0.000 in
Manning's n 0.024
& culvert Type Straight ~|
& Tnlet Configuration Thin Edge Projecting |
) Tnlet Depression? No ~|
Site Data Input Option Culvert Invart Data 'I_
Inlet Station 0.000 T
Inlet Elevation 0.240 .1't
Outlet Station 20,000 ft
Outlet Elevation 0,000 L
Number of Barrels 1




500.00 0.00
52250 0.0
54500  0.00
567.50 @ 0.00
530.00  0.00
61250  0.00
63500 0.0
—
680.00
72471

1

v
1
1
-
1

1

e e e

Display Geometry

in=t Elavation 0.24 ft
Cuitiet Elevation .00 fit
Cilwert Leng iy 20,00 ft
Culert Slope 00120
Iniet Crest 0,00 ft
inst Thraat! 0.00ft

Outlat Control: Frofiles

| Wep | FowTyes. | Edtinputost.. | Energy Disspaton...

| AOP... |lowFlow.. ExportReport AdobePOF (“pdf) ~ [ Cose |






North Flood Channel: Culvert 3
/&1 file Display Culvert Window Help —

(] & 4 ©| Us customaryL ~ || |Outlet Cantrol Profi || Exitioss;StanderdM ~ || @ 51 S QBT A 2| =08 |

"3

Slxi | B Crossing - Culvert 3, Design Discharge - 7250 cfs
-2 Project - HAJD\Proj\1 : - :
,_.if:ulmf el Crossing - Culvert 3, Design Discharge - 725.0 cfs
: e Culvert - Culvert 3, Culvert Discharge - 725.0 cfs
& Culvert 1
& 3@ Culvert 2 m
& Culvert 2 )
=@ Culvert 3 L
® Culvert 3 S " S R [ SR T S
12+
10+
".'.g =
9
—E N e
Ll 8- -
o
siF
D_Illllllnn..1.1 ""r-lllillllli
-5 0 5 10 15 20 25

Add Cubvert
 Delete Cubvert
Minimum Flow 500,000 s
Design Flow 725.000 s
Maximum Flow 725.000 ds Neine
Shape Circular _v_J
Chiannel Type Rectangular Channel v @ material | Corrugated Steel =
Bottom Width 6.000 f Diameter 10.000 ®
Channe! Slope e Rt © Embedment Depth | 0.000 '
Manning's n (channal) 0.030 Manning's n 0.024 |
Channel Invert Elevation | 0.000 ft & Culvert Type Straight =l
| square Edge with Headwall |
No -
-
Crest Elevation 15.000 ft S v e =
Roadway Surface Paved = Outlet Station 20.000 -
Top Width 15.000 it Outlet Elevation 0.000 &




500.00 1
| 52250 | szzs0  goo | 1
10.86 545.00 545.00 0,00 1
1128 | 567.50 | 567.50  0.00 1
1L.73 590.00 = 590.00 0.00 1
1218 | 61250 | 61250 0,00 | 1
12.63 635.00 @ 635.00 0.00 1
o I I O
13.55 680.00  680.00 0.00 1
1402 | 70250 | 70250 om0 | 1
14.49 | 72500 | 725.00  0.00 | 0 1

Display Geometry

Inist Elavation 0.24 ft
Outist Elmvatior 0.00 Tt
CulertLength: 2000 R
Culyart Slops 0.0120
It Crest 0.00 ft
Inkst Throat; 0.00 ft

Outlet Contral: Profiles

| M || FowTypes.. || EdtiputOate.. || Energy Disspotion... | AOP... |low Fow. EortReport | AdobeFOF ("pa) [ cose |






North Flood Channel: Culvert 4
!iﬂ File Display Culvert Window Help =8 %
Ld_ﬁ_l_-'l EY uammnw L || |Outiet Contral: Profi ~ || ExitLoss: StanderdM + I][u RN 1 L8 Hi=ick =

—— Hixl | gl Crossing - Culvert4, Design Discharge - 7250 cfs
=03 Project - HAJD\Proj\1 : : =
& u‘]:um n:.mn. A Crossing - Culvert 4, Design Discharge - 725.0 cfs
T = Culvert - Culvert 4, Culvert Discharge - 724.7 cfs
& Culvert 1
B@Cuverr2z 1) b
@ Culvert 2 14
=@ Culvert 3
_ ®cCuvets |4 L 4\
=@ Culvert 4 12+
& Culvert 4
10+
=
&
5 &
D T —
u-l == —_—— Bl e ——
ﬁ -
4 -
2 -
u | - e Lllftlll[
20 25
! Shape ;’
SR e Sciapiikis Channel | @ wmoterial Corrugated Steel 1]
Bottomn Width £.000 L Dismeter 10.000 ift
Channel Slope 0.0120 I’h'i‘t W Embedment Depth 0,000 [ n
Manning's n {channel) 0.030 Manning's n 0.024
0.000 L

Channel Invert Elevation

Number of Barrels

Inlet Station 0.000 it

Inlet Elevation 0.240 ft

| Outlet Station 20.000 ®

op Wit 15000 ft Outlet Elevation 0.000 i




It Elevation
Duthst Elevation
Crihert Lenatty:

Cuhsit S

0.24 fi
0.00 ft
20.00 ft
0.0120
0.00 ft
0.00 ft




Existing Conditions: Richfield Canal for North Flood Channel

Existing Richfield Canal
Typa: iﬁmss Section ;‘ Diafing... Parameter |wa}IIH I"’I“iI
Flira 1000, ofs
Seeswpe @1y [0 oy Depth 2688
deSiope 2@ [007 W1 Area of Flow 35232 sqh
Channsl widh (8 [00° m Wetted Perimeter 20548 #
Fipe Dismerer @) 00— 0 Hydraulic Radius 1715 #
Longitudinal Slope: (00016 (i) AverageVelocty (2838 fps
[~ Ovetida Dt Top Width (T) 19217 &
Manning's Raughnes: W Froude Mumber -IZI.EEE .
[~ Use Lining CibicalDepth 1562 #
Linifig Type. |Woven Paper Net =1 | |crivcal velocty 6119 fps
Critical Siape 0013t
Criical TopWidth | 14056 #
& Enter Flow Fﬁ—mﬁ— (chs) Mex Shear Stress j[I.EEEI .Ibil'.lt"E
I_ Awyg Shear Stress 0171 b2
S SR e m Composite Manning's .. Lu'ltar
an-ng'# Ht-:-ughnass -I:Iﬂ‘.llill.! .
Calculate |
Fiot.. Compute Curves.. | oK
87 Cross Section - Double click in plot for options - O
Cross Section
52030-C
52025-F
52920—;
§2015-F
52010+
2'5290_5—5
gszgn_o—é
o E
5289 5-F
5239_0-;
5288.5—;
5283.0-5
T
15 20 25 a0 a5 40 45

Station (ft)




North Flood Channel to Sevier River

Flood Channel to Sevier River

Type: [C-mss Section :I Diafine... | Parameter IW"& IU"H
Flow 4000, cfs
Sitle Stops T(E |2. Hiv
AdsSiaps el les ' Depth 4448
(eles S ane [T 2 i J 1 ¥
e Slope 2 (22 [20 hed Area of Flow 1035.. sqft
Chennal Wieth &) [60 0 Wetted Perimeter 43400 tt
Pipe Oiameter () [00 ™ HydraulicRedius 2385 #
Longitudinal Slope: |n.nuzs (ffit) Average Velocity 16864  fps
[T OvemndaTefault Top Width (T) 42182
Merning's Roughness |ﬁ 0350 Froude Muribar 0.435
[~ Use Lining Critical Depth 3150
Limmg Tyma IWwen Fapaor Mt ;I Crhcal Velochy 7269 lps
Critical Slope 00E. i
Critical Top ¥idth 33538 h
& Enier Flow 400,000 (ci) hax Shaar Stress _11?22 .ij'lf‘E
Ay Shear Stress 0387 Ibt™2
i~ Enter Depth: |14da A { i
o ® Composite Manning's...  Lotter. .
hdmnning's Roughness  0.0350
Calculate
B | Cross Section - Double click in plotf..  — O o
Cross Section
5246 -
5245 - PR
= 3
c 5244 +—
=
= S
§ 5243+
i L
52421
5241 4+
"|||l|||=|r:|||||1
0 20 40 60 a0
Station (ft)




North Flood Channel Sevier River Tailwater Analysis

Sevier River Flood Stage =4
Type: [Cmsa Sachion :I Dafine. R "\r‘a]ua !U"“
Flienw 1078... cls
oSiope 1 (21). [20 Tl Depth 6987
fehidii] [2o id Area of Flow 155 sqf
hannel Widt (8], [60 4 Wetted Perimater 77829 #
Pipe Diseter ) [00 1 Hydrauic Radius 5333 #
Longitudinal Slope:  [0.0004 (i) AverageVelocty 2594 fps
[~ Overide Delaut Tap Width (T) 73723
Manning's Foughness |M350 Frouda Mumber 0193
[~ UseLining Critical Depth 2506 #
Linina Type IWEM'EH Paper MNat ;I Crihcal Veloohy .E 426 -lp:‘r
Critical Slope 0014,
Critical Top Width LE032 f
@ EnterFlow  [1078000  (cs) Mew Shear Stress 0174 o2
I_ Awg Shear Stress 0133 IbM"2
Pl G s Ly Composite Manning's.. .Lu‘rl:ﬂ-r |
kanmng's Roughness .JEI.IEIEED
Calculate |
Piot.. |  compuecuves. | oK Cancel
Cross Section
5245
5244
o3 |
5242~§
5241“5
524[)75
%5239-; ]
ESZSBE
Lu523?'-§
5236—;
5235-;
5234%
5233*'; u
o P o
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

Station (ft)



USDA-NRCS Richfield-West Sevier Watershed

Attachment D. Overflow Weir Details

TMO004 D-2 June 2025
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MATCH EXISTING ACCESS ROAD

64'

- “-_—( o

S.ECILOH_E

o l‘— 4 BAR ® 12° 0.C. EACH WAY
PROMDE 18" LAP SPLICE WHERE OCCURS)
6" UBC OR CRUSHED ROCK

Section B

GROUTED RIF RAP

SPILLWAY

Canal Depth (ft)*
2.825
2.861
2.921
2.981
3.038
3.095

3.15
3.204
3.256
3.308
3.359
3.408
3.457
3.305
3.352
3.398
3.644
3.689
3.733
3.776
3.819
3.861
3.903
3.944
3.984
4.024
4.063
4.102

4.14
4.178

Section C

Canal Flows (cfs)*
150

161
168
175
182
189
196
203
210
217
224
231
238
245

259
266
273
280
287
294
301
308
315
322
329
336
343
350

‘Weir Head (ft)
0
0.036
0.096
0.158
0.213
0.27
0.325
0.379
0.431
0.483
0.534
0.583
0.632
0.68
0.727
0.773
0.819
0.864
0.908
0.951
0.994
1.036
1.078
1.119
1.159
1.199
1.238
1.277
1.315
1.353

Flow Table

‘Weir Flow (cfs)
0.0
0.9
3.8
7.9
12.6
18.0
23.7

29.9
36.2
43.0
49.9
57.0
64.3
71.8
79.3
87.0
54.9
102.8
110.7
118.7
126.8
135.0
143.3
151.5
153.7
168.1
176.3
184.7
133.0
201.4
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MATCH EXISTING ACCESS ROAD MATCH EXISTING ACCESS ROAD
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4 BAR @ 12° 0.0 EACH WAY
SECTION B PROVIDE 18" LAP SPLICE WHERE OCCURS)
67 UBC OR CRUSHED ROCK

T
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Section B

GROUTED RIF RAP

N he———
\ ............
- SPILLWAY
B
Section C
Canal Depth (ft)* Canal Flows [cfs)* Weir Head (ft) Weir Flow [cfs)
3.805 204.0 0.036 1.0
5.858 210.0 0.089 37
3.91 216.0 0141 74
3.961 222.0 0.192 118
4011 228.0 0.242 16.7
4061 2340 0.292 221
411 240.0 0.341 2749
4158 246.0 0.389 34.0
4205 252.0 0.436 403
4252 258.0 0483 47.0
4 7098 264.0 0529 53.9
4343 270.0 0574 60.9
4 388 276.0 0.619 2.2
4432 282.0 0.663 75.6
4476 2880 0.707 B3.2
4519 294.0 075 90.9
4562 300.0 0.793 989

Flow Table
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