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EXECUTIVE SUMMARY

INTRODUCTION

Enoch City commissioned Sunrise Engineering to create an Impact Fee Facilities Plan and Impact Fee
Analysis for the stormwater utility. This plan evaluates the existing system and recommends
improvements for a 10-year planning horizon and a 20-year planning horizon.

GROWTH AND USER ANALYSIS
Enoch City’s projected growth rate is expected to increase gradually over the next several years.
Supporting data is available in Appendix C.

Growth Rate of 3.5%

o0 Population
2020 Census population: 7,374
2024 estimated population: 8,177
10-year planning horizon estimated population: 11,151
20-year planning horizon estimated population: 15,735

o Connections
Total 2024 Estimated Connections: 2,667 (29 commercial, 2,638 residential)
10-year estimated connections: 3,634 (38 commercial, 3,596 residential)
20-year estimated connections: 5,126 (53 commercial, 5,073 residential)

EXISTING FACILITIES
Several different types of existing facilities contribute to stormwater control and conveyance.
Approximate quantities of facilities are given as:

27 miles of curb and gutter

4.7 miles of storm drain pipe

5.5 miles of roadside ditches

225 culverts (including driveway crossings)
152 cross gutters

HYDROLOGIC AND HYDRAULIC ANAYLSIS

Sunrise Engineering collected field data for the storm drain system to provide required data for the
hydraulic system model. Watershed subbasins were delineated with publicly available LIDAR data and
topographical map data. Soil type data was collected from the Soil Conservation Survey (SCS) database.
Land use data was collected from a national database and local zoning designations. Composite curve
numbers representing the runoff potential of a basin were calculated from the soil and land use types in
each subbasin. The design storm for the stormwater runoff analysis was the 100-year, 3-hour storm, and
the design storm for detention facility sizing was the 100-year, 24-hour storm. The runoff from the East
Bench Watershed Environmental Analysis (Plan EA) detention basins was also considering in the hyraulic
analysis of the stormwater facilities.
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RECOMMENDED IMPROVEMENTS
Various extensive improvements are required to mitigate flows from in town subbasin runoff and the Plan
EA detention outflows. The 10-year planning horizon recommended improvements include:

1 channel

1 46.6 acre-ft detention basin

4 storm drain pipe projects

11 curb and gutter projects
The recommended improvements also include the upsizing of a Plan EA proposed ditch to accommodate
in-town flow.

SYSTEM FINANCIALS

The Engineer’s Opinion of Probable Cost for all 10-year planning window improvements shows that
construction related costs could total $21,849,000.00 in 2024 dollars, with another $116,000.00 for an
Impact Fee Facilities Plan update.

A city utility must be able to sustain itself financially through user rates and impact fees. User rates cover
operations and maintenance as well as debt service not covered by impact fees. Impact fees pay for
improvements that are needed because of growth. A user rate based on FY 2024 audit numbers and
engineering judgment was calculated. Engineer’s Opinion of Probable Cost values are reflected in the
maximum allowable impact fee.

Existing User Rate - $2.00 per month for residential, $4.00 per month for commercial connections
Existing Impact Fee - $1,593.14 per connection

Proposed User Rate - $20.03 per month for residential, $40.06 per month for commercial
connections

Maximum Allowable Impact Fee — By zoning, see table:

Impact Impact Fee/
Zoning Description Fee/Acre 0.25 Acre
Mobile Home Park (MHP) $39,240.00 $9,810.00
Mixed Residential (MXR_18) $30,090.00 $7,530.00
Rural Residential 5 (R-R-5) $18,060.00 $4,520.00
Professional Office (P-O) $42,130.00 $10,540.00

Research Industrial Park (R/1-P) $48,140.00 $12,040.00
Multiple Residential (M-R-2) $39,240.00 $9,810.00
Community Commercial (C-C) $48,140.00 $12,040.00
Neighborhood Commercial (N-C) | $36,110.00 $9,030.00

Regional Commercial (R-C) $54,160.00 $13,540.00
RV Park (RVP) $39,240.00 $9,810.00
Residential 18 (R-1-18) $21,190.00 $5,300.00
Residential 11 (R-1-11) $24,070.00 $6,020.00
Rural Residential 1 (R-R-1) $18,060.00 $4,520.00

A cash flow analysis showing the system’s financial viability for the next 20 years is available in Appendix
E.

Sunrise Engineering | Enoch City | Executive Summary il
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1 INTRODUCTION

1.1  PURPOSE AND SCOPE

Enoch City (City) has contracted with Sunrise Engineering, Inc. to prepare this Stormwater Master Plan
and Impact Fee Facilities Plan (Plan, IFFP) to provide an approach for the planning and implementation
of stormwater control facilities and infrastructure for the City. This plan also provides information
regarding existing stormwater infrastructure, analyzes facilities for adequacy, and makes
recommendations for improvements.

This Plan includes general requirements for the sizing, maintenance, and configuration of a storm water
management system in Enoch City. The Plan also makes recommendations for addressing specific
problem areas in the City. In addition, this Plan provides operation and maintenance recommendations
for existing and future storm water improvements.

It is intended that this 2024 Storm Water Master Plan will help Enoch City manage current and future
storm water routing scenarios.

1.2 BACKGROUND INFORMATION

Enoch City is a growing rural community in Iron County, Utah, just north of Cedar City. Its current and
future economic status benefits heavily from I-15 bordering the City to the east. Enoch City embraces its
foundation and pioneer heritage from the 1800’s as evident from the City’s seal.

The terrain surrounding Enoch City is characterized by generally flat to mild slopes. The topology of the
City changes slope from the mountains in the east to the valley floor to the west. The Dixie National
Forest, Brian Head Ski Resort and Cedar Breaks National Monument are all situated east of Enoch City.

The City is characterized by its semi-arid climate which is typically warm in the summer months and cold
in the winter months. The average annual rainfall is approximately 12.5 inches, which is much less than
one-third the national average of 38.1 inches. The average annual snowfall in Enoch City is approximately
52.1 inches, which is almost double the national average of 27.8 inches. The variable weather in Enoch
City over the last few years has caused substantial periodic flooding throughout the City.

The current drainage system in Enoch City is minimal, with most streets relying on roadside swales for
stormwater conveyance. Where storm conveyance infrastructure has been installed, it is primarily
comprised of High-Density Polyethylene Pipe and streets with curb and gutter.

1.3 ANALYSIS AREA

The plan area is contained within the existing Enoch City limits; see Map 1 in Appendix A. Enoch City is
surrounded on the northern, western, and southern sides by farmland, and the east side is bound by the
[-15 corridor. The City is centrally located within Iron County.

Sunrise Engineering | Enoch City | Section 1 Introduction 1
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1.4 DESIGN CRITERIA

The East Bench Watershed Environmental Analysis (Plan EA) has analyzed the hydrology and hydraulics
for the East Bench watershed on the east side of the Interstate-15 corridor. Hydrologic and hydraulic
analysis for the East Bench Watershed are not detailed here and can be found in the Plan EA. The Plan EA
has recommended the construction of eight detention basins on the east side of Interstate-15 to reduce
flood volumes within Enoch City. The detention basins would release through existing stormwater
infrastructure at a controlled rate. A map detailing the location of these basins is given in Appendix: G.
Hydrographs for each basin’s release are given in Appendix G. A summary of the peak flows released by
each basin is given in Table 1.

Table 1; East Bench Detention Basin Release Flows

Peak
Name Outflow

(cfs)
DP-1 43.0
DP-2 114
DP-3 66.3
DP-5 345
DP-6 255
DP-7 32.6
DP-8 32.6
DP-9 76.9

For the purpose of this plan, it was assumed these basins will be constructed. It was also assumed that
the outflow of these basins will occur at the same time as the design storm. Therefore, the detention
release volumes were included in the analysis of the City stormwater system and recommendations for
improvements.

Sunrise Engineering | Enoch City | Section 1 Introduction 2
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2 GROWTH AND USER ANALYSIS

2.1 GROWTH RATE

Enoch City has experienced relatively consistent growth rates over the past twenty years. In order for this
impact fee facilities plan to prepare for the future stormwater infrastructure requirements, this plan will
assess the future population growth within the analysis area. This plan uses several resources including
census figures and connection data from the City’s billing summaries to evaluate past growth and
estimate future growth. Table 2 summarizes periods of growth from official census data obtained from
1970 to 2020 (US Census Bureau). The City’s average annual growth rate from the year 2000 to 2020 was
3.85%.

Table 2: Recent Growth Rate

Year Census Growth
Population Rate

1970 120 -
1980 678 18.91%
1990 1947 11.13%
2000 3467 5.94%
2010 5803 5.29%
2020 7374 2.42%

Past 20-Year Growth

Rate 3.85%

For the purposes of this analysis, the projected average annual growth rate was rounded to 3.5%.
This growth rate corresponds with the estimated growth rates for the City’s current impact fee facilities
plans and impact fee analyses for its other utility and services systems.

2.2 LENGTH OF PLANNING HORIZON
It is typical for an impact fee facilities plan to use a 10- or 20-year planning horizon or period. This plan
will assume a 20-year planning horizon, noting the following points:

The City must expend or encumber collected impact fees for a permissible use within six years of
their receipt.

Assumptions, objectives, goals, etc. can change within a 20-year period. This change in conditions
may especially be realized if dramatic population changes take place within the 20-year planning
horizon.

If actual growth rates are greater than anticipated, both revenues and expenditures advance
forward in time, so the net effect on cash flow remains relatively constant. Similarly, if actual
growth rates are lower than anticipated, impact fee revenues and demand for improvements are
simultaneously delayed and remain relatively constant.

Sunrise Engineering | Enoch City | Section 2 Growth Analysis 3
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2.3 POPULATION PROJECTION

An essential element in the development of this plan is the projection of the City’s assumed growth rate
to an anticipated planning horizon. The future population for each year is calculated using the compound
interest formula and inserting the projected growth rate, the existing population, and the length of the
planning horizon. The compound growth formula is given in Equation 1.

Equation 1: Compound Growth Formula
= (1+)
where:
F = Future Population
P = Present Population
i = Projected Growth Rate
n = Years

Using the previously determined 3.5% growth rate and the past census data, the estimated population
over the planning horizon can be calculated. The projected 20-year population growth is provided in
Table 3. Figure 1 shows how quickly growth may occur.

Table 3: 20-Year Growth Projections

Year Est. Growth Rate Estimat_e d
Population
2024 3.5% 8,177
2033 3.5% 11,151
2043 3.5% 15,735

Growth Projections

18000
16000
14000
12000
10000
8000
6000
4000
2000

on

Populat

1970 1980 1990 2000 2010 2020 2030 2040 2050
Year

—@— Census Estimated Population

Figure 1: Growth Projection
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For the purpose of assessing user rates, connections anticipated over the planning horizon will need to
be evaluated. Existing connection data was gathered from the City’s billing records for 2023. The same
growth rate of 3.5% used for population growth was applied to calculate the projected number of
connections over the 20-year planning period. The projected connection growth is given in Table 4.

Table 4: 20-Year Connection Growth

Est. Estimated Estimated Estimated
Year Growth Commercial Residential Total
Rate Connections | Connections | Connections
2024 3.5% 29 2,638 2,667
2025 3.5% 30 2,730 2,760
2026 3.5% 31 2,826 2,857
2027 3.5% 32 2,925 2,957
2028 3.5% 33 3,027 3,060
2029 3.5% 34 3,133 3,167
2030 3.5% 35 3,243 3,278
2031 3.5% 36 3,357 3,393
2032 3.5% 37 3474 3,511
2033 3.5% 38 3,596 3,634
2034 3.5% 39 3,722 3,761
2035 3.5% 40 3,852 3,892
2036 3.5% 41 3,987 4,028
2037 3.5% 42 4,127 4,169
2038 3.5% 43 4,271 4,314
2039 3.5% 45 4,420 4,465
2040 3.5% 47 4,575 4,622
2041 3.5% 49 4735 4784
2042 3.5% 51 4,901 4,952
2043 3.5% 53 5,073 5,126
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2.4 BUILDOUT PROJECTIONS

While population growth is essential to determining stormwater needs over a specific planning period,
eventually the available lots in the existing subdivisions will reach maximum capacity. If the maximum
number of developable lots is reached earlier or later than projected, future improvements to support
growth may either come earlier or later. Because of this, buildout area will need to be considered. Buildout
area is split into developed and undeveloped acreage. These acres by zone can only be subdivided into
a minimum lot size, given by the code for their respective zoning. The total developed and undeveloped
area by zone and projected maximum possible connections by zone at buildout are given in Table 5. This
does not include any areas that may be annexed into the City boundary in the future.

Table 5: City Acres and Buildout Connections by Zone

. . zone zone Zone Existing Future Tot_al
Zoning Description Total | Developed | Undeveloped connections | Connections POSSIb.|e
Acres Acres Acres Connections
Mobile Home Park (MHP) 9 9 0 41 41
Mixed Residential (MXR_18) 46 40.5 55 45 51
Rural Residential 5 (R-R-5) 190 92 98 11 27 38
Professional Office (P-O) 4 4 0 4 0 4
Research Industrial Park (R/I-P) 505 373 132 60 22 82
Multiple Residential (M-R-2) 77 24 53 31 69 100
Community Commercial (C-C) 440 113 327 195 565 760
Neighborhood Commercial (N-C) 8 4 4 2 4
Regional Commercial (R-C) 4 4 0 1 1
RV Park (RVP) 5 35 15 1 2
Residential 18 (R-1-18) 2670 1893 777 2326 955 3281
Residential 11 (R-1-11) 678 114 564 262 1296 1558
Rural Residential 1 (R-R-1) 490 170 320 71 134 205
Total All Zones 5126 2844 2282 3050 3077 6127

2.5 EQUIVALENT RESIDENTIAL AREA

Impact fee revenue is directly related to the assumed growth rates. However, since impact fees are not
assessed per person, equivalent residential acreage must be established. Equivalent residential units
(ERUs) are traditionally tied to residential water connections. However, due to the impact of stormwater
runoff increasing with increasing impervious area and not water usage, a runoff coefficient ratio will be
established for each zoned area. The coefficients used are based off commonly accepted runoff
coefficients used for land cover runoff using the rational method (Lindeburg). A higher coefficient
establishes that, for example, commercial lots with large parking lots are assumed to produce more
surface runoff than single family residential lots and will therefore have a higher impact to the stormwater
system. A summary of selected coefficients by zone are given in Table 6.

Sunrise Engineering | Enoch City | Section 2 Growth Analysis 6
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Table 6: Runoff Coefficients by Zone

Zoning Description Runoff Coefficient
Mobile Home Park (MHP) 0.65
Mixed Residential (MXR_18) 05
Rural Residential 5 (R-R-5) 0.3
Professional Office (P-O) 0.7
Research Industrial Park (R/I-P) 0.8
Multiple Residential (M-R-2) 0.65
Community Commercial (C-C) 0.8
Neighborhood Commercial (N-C) 0.6
Regional Commercial (R-C) 0.9
RV Park (RVP) 0.65
Residential 18 (R-1-18) 0.35
Residential 11 (R-1-11) 04
Rural Residential 1 (R-R-1) 03

This plan will assume a base runoff coefficient for residential development of 0.4. Where stormwater
runoff is directly related to area, stormwater impact must also consider lot area. A standard residential lot
of R-1-11 zoning with a runoff coefficient of 0.4 will be considered as the basis for the runoff coefficient
ratio as it pertains to impact fees and user rates. The number of equivalent residential acres by zone
determines the fair share of excess runoff attributed to a larger lot with more impervious area. The
corresponding runoff coefficient ratios for each zone are given in Table 7.

Table 7: Runoff Coefficient Ratio by Zone

Zoning Description Runoff Coefficient Runoff Coefficient Ratio
Mobile Home Park (MHP) 0.65 1.63
Mixed Residential (MXR_18) 0.5 1.25
Rural Residential 5 (R-R-5) 0.3 0.75
Professional Office (P-O) 0.7 1.75
Research Industrial Park (R/1-P) 0.8 2
Multiple Residential (M-R-2) 0.65 1.63
Community Commercial (C-C) 0.8 2
Neighborhood Commercial (N-C) 0.6 15
Regional Commercial (R-C) 0.9 2.25
RV Park (RVP) 0.65 1.63
Residential 18 (R-1-18) 0.35 0.88
Residential 11 (R-1-11) 04 1
Rural Residential 1 (R-R-1) 0.3 0.75
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In order to establish equivalent residential acres, developable acres within the City’s current zoned
boundary were analyzed. For the purposes of impact fees, the buildout acreage by zone was reduced to
anticipated developed acreage at the end of the 10-year planning horizon rather than buildout acreage.
This developed acreage was estimated by taking the projected growth of total connections by 2033 and
distributing it between the zones, assuming an average lot size. The runoff coefficient ratio was then
applied to the developed areas over 10 years to establish an equivalent residential acreage over the next
10 years. Table 8 establishes the estimated equivalent residential acres in the year 2033.

Table 8: 2033 Equivalent Residential Acres

2033 Developed Acres Equivalent
Projected Anticipated by Residential
Zoning Description Connections 2033 Acres
Mobile Home Park (MHP) 0 0 0
Mixed Residential (MXR_18) 1 0.9 12
Rural Residential 5 (R-R-5) 10 36.3 27.3
Professional Office (P-O) 0 0 0
Research Industrial Park (R/1-P) 1 6 12
Multiple Residential (M-R-2) 20 154 25.2
Community Commercial (C-C) 7 41 8.2
Neighborhood Commercial (N-C) 1 2 3
Regional Commercial (R-C) 0 0 0
RV Park (RVP) 0 0 0
Residential 18 (R-1-18) 130 105.3 92.7
Residential 11 (R-1-11) 777 342 342
Rural Residential 1 (R-R-1) 20 47.8 35.9
Total All Zones 967 559.8 5475

All new development is required to retain any additional flow volume that results from the increase in
impervious area from development. However, current deficiencies in the system will be exacerbated by
the increase in stormwater flow rate across newly installed impervious area, and for a development to
have no impact to the system all upstream flow must be maintained as well. The equivalent residential
acreage data will be used to inform stormwater impact fees and billing rates.

Sunrise Engineering | Enoch City | Section 2 Growth Analysis 8
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3 BASIN DESCRIPTION & DATA COLLECTION

3.1 FIELD INVESTIGATION

Enoch City is located in the southeast Great Basin at the base of Cedar Mountain in south-central Utah,
Iron County. Enoch City lies in a semi-arid part of the state at an elevation of 5,551 feet above sea level,
with 10,000-foot mountains to the east and a vast desert area to the west.

The community can be classified as rural and suburban due to varied land uses within the City. These land
uses range from pasture and farmland to moderate and high-density residential housing and light
commercial use. Development in the City has had a direct impact on the natural drainage patterns and
native ground cover historically found in the area. These changes in ground cover and drainage patterns
contribute to storm water problems and potential flooding in the City.

To assist with preparation of this Plan, Sunrise Engineering’s staff conducted a detailed field investigation
of the City. The overall purpose of the field investigation was to collect information regarding existing
drainage improvements, drainage patterns, and existing problematic areas in the study area. The field
investigation was further supplemented by GIS data, obtained from the City. An accurate hydraulic model
for Enoch City’s storm water system was then developed. The gathered information was then used in a
hydrologic analysis of the study area to determine the amount of runoff generated by specific
precipitation events and to evaluate the ability for existing infrastructure to convey the runoff flows.

3.2 EXISTING DRAINAGE FACILITIES

Multiple forms of stormwater facilities exist throughout Enoch City. A summary of existing facilities, their
locations and size are shown in Appendix A (Map 1).

Roadway conveyance is the ability to carry stormwater within the street right-of-way. Typically curb and
gutter can increase the volume of stormwater a roadway can convey. In areas lacking curb and gutter,
flooding can occur from relatively minor storm events. Enoch City has approximately 27 linear miles of
curb and gutter. Some streets in the City have sloped sides to create a natural road-side swale. Curb and
gutter locations in Enoch City are shown in Appendix A (Map 1).

Storm drain pipes are an underground pipe network that collects stormwater through surface catch basins
and conveys the stormwater underground. While storm drain systems can be efficient in conveying
stormwater, it is necessary to properly maintain the system to convey stormwater. For example, during or
after a storm event, it may be necessary to clear debris and sediment from catch basins and pipes to
maximize the efficiency of the storm drain system.

Enoch City has a major storm drain trunk line that was recently installed under Stagecoach Lane and Half
Mile Road and several smaller networks to convey surface water away from developed areas of the City.
There are approximately 4.7 linear miles of storm drain pipe and 97 storm drain inlet structures. Appendix
A (Map 1) shows the storm drain network in Enoch.
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Detention and retention facilities are used to decrease or eliminate the downstream flow to the
stormwater conveyance facilities, thus reducing or eliminating the burden of stormwater runoff. Several
small detention basins exist in Enoch, primarily near new development because post-development flows
should not exceed pre-development flows for an area.

A drainage channel is a natural or man-made waterway. For major drainages, these natural channels are
the flow line of the basin. Not only do natural open channels typically provide greater capacity for
conveying stormwater, but they also provide pleasing aesthetics and opportunities for alternate uses.
These alternate uses can include linear parks, trails, etc. Additional benefits of natural drainage channels
also include slow flow characteristics, are wide and shallow, and they function and appear natural.

Enoch has roadside swales or shallow ditches to convey stormwater where there is no curb and gutter.
There are approximately 5.5 linear miles of roadside ditches. Constructed channels are shown in Appendix
A (Map 1).

A drainage crossing is a structure that conveys stormwater under, through and otherwise across a barrier,
usually a roadway. Examples of drainage crossings are culverts and cross gutters.

Enoch has numerous culvert crossings for both minor and major drainage channels. There are
approximately 225 culverts, including driveway crossings, and 152 cross gutters have been identified in
Enoch. There are also several major concrete box culverts to convey stormwater under 1-15. Culverts must
be properly maintained and cleared of brush or debris blocking the inlet or outlet to function as intended.

3.3 WATERSHED INFORMATION

Work performed during the data collection and field investigation phase of this study included a detailed
review of how storm water runoff within the City is routed to the primary drainage channels and pipe
systems previously described. The direction of storm water flow was established for local developments
and existing storm-water conveyance facilities were reviewed to understand how they route storm water
to the major drainage channels. After these patterns were determined, watershed drainage basins and
sub-basins were delineated.

A drainage basin is a portion of a greater watershed area that has specific, well-defined boundaries and
produces runoff at a downstream point location. A sub-basin is a sub-area within a drainage basin that
is characterized by drainage features and homogeneous land use and contributes runoff to the drainage
basin. Dividing larger watershed areas into individual drainage basins and sub-basins allows more
detailed and accurate analyses of the individual areas. These individual analyses can then be combined
to generate data for the large basins and the watershed as a whole. This process was followed for this
Plan. An exhibit showing the drainage sub-basins as analyzed has been included as Map 2 in Appendix
A
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3.4 SOIL TYPE INFORMATION

The soil type within a watershed area has a significant impact on how much excess stormwater is available
for runoff because the soil type determines the precipitation infiltration rate. This infiltration rate is the
rate at which water moves from the ground surface into subsurface soil layers. If the infiltration rate is
very high, stormwater runoff generated by precipitation events is lower because a greater volume of
moisture is absorbed by the soil. Conversely, if the infiltration rate is low, higher volumes of runoff are
generated because minimal absorption occurs in the subsurface soil layers. The Soil Conservation Service
(SCS) has studied soil types throughout the United States and has grouped soils according to their type
and infiltration rates. These groups are described in the list below:

Group A: These soils have a high infiltration rate. They are chiefly deep, well drained sands or
gravel, deep loess, or aggregated silts. They have low runoff potential.

Group B: These soils have a moderate infiltration rate when thoroughly wet. They are moderately
deep and well drained and of moderately fine to moderately coarse texture. Examples are shallow
loess and sand loam.

Group C: These soils have a slow infiltration rate when wet. They are soils with a layer that impedes
downward movement of water and typically have moderately fine to fine texture. Examples are
clay loams or shallow sandy loams. These soils are typically low in organic content and high in
clay content.

Group D: These soils have a very slow infiltration rate. They are chiefly clay soils with high swelling
potential. A high water table is often permanent. Clay pan is often found at or near the surface. A
shallow layer of soil may cover a nearly impervious material. Examples include heavy plastic clays
and certain saline soils. They have high runoff potential.

The United States Department of Agriculture, National Resource Conservation Service (NRCS) has
performed several studies of soils throughout the United States including those in Enoch City and the
surrounding area. These studies reveal that the soil types located in the study area are primarily of groups
B, C, and D. Soil data used for the study area consisted primarily of data from the SSURGO database
which was obtained from the NRCS Web Soil Survey website. The data collected was used in the
watershed analysis described by this Plan. A map of the SCS soil types in the study area is included as
Map 3 in Appendix A.

3.5 LAND USE PATTERNS

The type of land use in a given watershed area is a factor that significantly affects the magnitude of
stormwater flow and runoff volume generated by precipitation events. Land uses that have relatively
higher percentages of impervious surfaces such as parking lots, shopping areas, storage yards and high-
density residential housing tracts generate more stormwater runoff than areas with lower percentages of
impervious surfaces such as parks and grasslands.
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A review of the national land cover database (NLCD), current aerial photographs, and information
collected during the field investigation were used to determine the current land use categories used in
this Plan. These land uses include the following:

Developed

Developed, Open Space: Areas with a mixture of some constructed materials, but mostly
vegetation in the form of lawn grasses. Impervious surfaces account for less than 20% of total
cover. These areas most commonly include large-lot single-family housing units, parks, golf
courses, and vegetation planted in developed settings for recreation, erosion control, or
aesthetic purposes.

Developed, Low Intensity: areas with a mixture of constructed materials and vegetation.
Impervious surfaces account for 20% to 49% percent of total cover. These areas most
commonly include single-family housing units.

Developed, Medium Intensity: areas with a mixture of constructed materials and vegetation.
Impervious surfaces account for 50% to 79% of the total cover. These areas most commonly
include single-family housing units.

Developed, High Intensity: highly developed areas where people reside or work in high
numbers. Examples include apartment complexes, row houses and commercial/industrial.
Impervious surfaces account for 80% to 100% of the total cover.

Barren

Barren Land (Rock/Sand/Clay). areas of bedrock, desert pavement, scarps, talus, slides,
volcanic material, glacial debris, sand dunes, strip mines, gravel pits and other accumulations
of earthen material. Generally, vegetation accounts for less than 15% of total cover.

Forest

Deciduous Forest: areas dominated by trees generally greater than 5 meters tall, and greater
than 20% of total vegetation cover. More than 75% of the tree species shed foliage
simultaneously in response to seasonal change.

Evergreen Forest: areas dominated by trees generally greater than 5 meters tall, and greater
than 20% of total vegetation cover. More than 75% of the tree species maintain their leaves
all year. Canopy is never without green foliage.

Mixed Forest: areas dominated by trees generally greater than 5 meters tall, and greater than
20% of total vegetation cover. Neither deciduous nor evergreen species are greater than 75%
of total tree cover.

Sunrise Engineering | Enoch City | Section 3 Basin Description & Data Collection 12



STORMWATER MASTER PLAN AND IMPACT FEE FACILITIES PLAN | ENOCH CITY

Shrubland

Shrub/Scrub: areas dominated by shrubs; less than 5 meters tall with shrub canopy typically
greater than 20% of total vegetation. This class includes true shrubs, young trees in an early
successional stage or trees stunted from environmental conditions.

Herbaceous

Grassland/Herbaceous: areas dominated by graminoid or herbaceous vegetation, generally
greater than 80% of total vegetation. These areas are not subject to intensive management
such as tilling but can be utilized for grazing.

Planted/Cultivated

Pasture/Hay: areas of grasses, legumes, or grass-legume mixtures planted for livestock
grazing or the production of seed or hay crops, typically on a perennial cycle. Pasture/hay
vegetation accounts for greater than 20% of total vegetation.

Cultivated Crops: areas used for the production of annual crops, such as corn, soybeans,
vegetables, tobacco, and cotton, and also perennial woody crops such as orchards and
vineyards. Crop vegetation accounts for greater than 20% of total vegetation. This class also
includes all land being actively tilled.

Wetlands

Woody Wetlands: areas where forest or shrubland vegetation accounts for greater than 20%
of vegetative cover and the soil or substrate is periodically saturated with or covered with
water.

Emergent Herbaceous Wetlands: Areas where perennial herbaceous vegetation accounts for
greater than 80% of vegetative cover and the soil or substrate is periodically saturated with
or covered with water.

A map showing the current land uses used in this study has been included as Map 4 in Appendix A.

Development in the City has been governed by and has generally followed guidelines established by
adopted zoning ordinances. It was assumed, for the purposes of this study and for predicting future land
use patterns within the City, that development and land use will follow the Enoch City Zoning Map. The
current zoning map has been included as Map 5 in Appendix A.
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3.6 HISTORY OF FLOODING & COMPLAINTS

Enoch City has frequently experienced heavy rainfall events and subsequent flooding. The flooding
experienced by the City has triggered multiple stormwater improvement projects, including projects
funded by the NRCS. On August 17", 2012, Enoch was inundated by a storm that dropped 2.5” of rain in
45 minutes (“Storm Drainage”). This event was considered a 500 year event, with a 0.2% probability of
occurring in a given year. This triggered funding from the NRCS and design for a storm drain system in
the affected area.

Enoch City experienced another historic flood event in 2021. This storm concentrated in a similar area as
the 2012 storm and dropped an approximated 5-6" of rainwater in 45 minutes. The City declared a state
of emergency as around 200 homes experienced flooding. Some homes experienced up to 6 feet of
basement flooding. Several homes also experienced sewage along with the stormwater flooding due to
the excess stormwater infiltrating the sanitary sewer system. The areas that were most affected include
the eastern portions of the city south of Midvalley Road and near Half Mile Road, in the Homestead area.

Frequent flooding has occurred in older areas of the city, including the Garden Park and Cottonwood
subdivisions. Subdivisions such as Pioneer Valley Estates and others with similar topography experience
ponding as the adjacent roads are higher than the properties. In general, these areas do not have any
existing stormwater infrastructure, such as curb and gutter or driveway culverts. Where driveway culverts
have been installed, many are insufficient to convey the stormwater experienced by the town, resulting
in ponding and flooding. The eastern portion of the city is more severely affected by flooding due to its
proximity to the runoff from the East Bench.
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4 HYDROLOGIC ANALYSIS

4.1 INTRODUCTION

After the field investigation and data collection process was performed, a hydrologic analysis of the
drainage basins was created for Enoch City.

EPA SWMM® was used in this analysis to determine peak and total volume flows generated in the
drainage basins and sub-basins. The main purpose of this analysis is to provide a hydraulic model that
accurately represents the current storm drain system and will be used for future development. The main
purpose of the analysis is to provide reference information for future analyses, basic data for future
designs, and to ensure than no current systems within Enoch City are largely undersized or under
designed.

Certain assumptions and modeling parameters that mathematically describe precipitation and runoff
characteristics of the study area were required for development of the computer model. These parameters
include:

Method of Analysis

Sub-basin Delineation

Rainfall Data

Design Storm

Soil Type and Land Use Characteristics
Basin Equivalent Width

Impervious Area (%)

A discussion of these input parameters and the process of creating the hydrologic model is given in
Section 5.2 below. Results generated by the computer model are discussed in Section 5.3.

4.2 HYDROLOGIC MODEL

Numerous methods have been developed for performing hydrologic analyses for given watersheds. Each
of the methods has its strengths and weaknesses; therefore, particular methods are better suited to
specific watershed characteristics and configurations. The EPA SWMM model will use slope & Froude for
normal flowing pipes, and Hazen Williams for pressurized pipe. The EPA SWMM model also will use the
SCS method to calculate infiltration. Data required for input includes rainfall intensities, predominant soil
types, land use patterns, basin width for individual basins, and infiltration curve numbers (CN) for
individual basins. Output results are runoff hydrographs from which peak flows and volumes can be
determined.
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Typically, storms have different intensities and will rain harder at certain times during a storm event. These
patterns have been analyzed throughout the US and a few standard patterns otherwise known as storm
distributions have been developed. The model will use two standard storm distributions 1) SCS Type I
distribution and 2) Farmer Fletcher Curve.

In the Unit Hydrograph Method, input data is used to create an output hydrograph. Different design
storms for Enoch City will be used for the analysis (i.e. 10-year 3-hour, 100-year 3-hour, and 100-year 24-
hour) based on the theory that individual hydrographs resulting from successive increments of rainfall
excess that occur throughout a storm period will be proportional in discharge throughout their length.
The EPA SWMM® software package has the ability to run a dynamic model method to generate
stormwater discharge hydrographs based on the required input data. Hence, this package was
appropriately suited for analysis of the Enoch City watershed.

In order to effectively model precipitation and runoff scenarios for the Enoch City watershed, the study
area was divided into drainage subbasins. These subbasins were delineated on a block-by-block basis
within the City to more accurately analyze the total runoff flow within the City. Map 2 included in Appendix
A illustrates the subbasin delineations. These subbasins were delineated using a manual analysis of LiDAR
data and represent the current storm runoff configuration for the City.

Rainfall data necessary for input into the computer model was taken from the National Oceanic
Atmospheric Administration (NOAA) website ATLAS 14. Information regarding design storm depth-
duration-frequency (DDF) of rainfall depths is provided in Table Il1.B.1 in Appendix B. The precipitation
data given in a DDF table can be used to create a DDF curve which is a relationship between the depth,
duration, and frequency or return period of a given storm event. This, in turn, can be used to produce a
storm temporal distribution. This distribution is a relationship between the percentage of rain produced
and the amount of time that has elapsed. These distributions are related to the design storm duration
and the distribution used in this study can be found in Table 111.B.2 in Appendix B.

The design storm for a hydrologic analysis is normally chosen based upon data observations that reveal
the type of precipitation event that produces the highest peak flows and volumes for a given watershed
under realistic rainfall event conditions. In the western United States and especially arid areas, storms that
generally produce the highest levels of runoff are thunderstorms. Historically, the rainfall event frequency
used to size storm drain pipes in southern Utah has been the 10-year 3-hour storm, 100-year 3-hour
storm, and 100-year 24-hour storms. The existing drainage system should be designed so that a 10-year
3-hour storm will be conveyed within the drainage network. The existing drainage system including
roadway flow should be designed to convey the 100-year 3-hour storm. The 100-year 24-hour storm has
generally been used to size detention facilities. These design storms are consistent with local standards
and have consequently been selected for use by this Plan.
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One factor that significantly affects the amount of runoff generated by a particular watershed is the soil
type within the watershed. Different soils have different infiltration rates, or rates at which water can move
through the surface to subsurface layers and thus be held from flowing off the watershed via surface
drainage. If the infiltration rate is high, the runoff generated from storms is decreased. If the infiltration
rate is comparatively low, precipitation will flow off the watershed rather than being absorbed.

Another important factor that affects the amount of runoff generated by a watershed is land use.
Developed areas have a higher percentage of impervious surfaces like streets, driveways, parking lots and
roofs while undeveloped areas are typified by pervious surfaces and plant features that are more efficient
at absorbing precipitation, preventing it from leaving the watershed as runoff. The result is that higher
rates are expected with increased development than are typically observed from a watershed in its natural
condition.

The effect of soil types and land uses on watershed runoff flows and volumes is accounted for within the
SCS Unit Hydrograph method for hydrologic analysis by the runoff curve number (CN). The Soil
Conservation Service has calculated CN values for each soil group based on particular land uses. The CN
is used to estimate infiltration (SWMM, Section 3.4.1). Representative curve numbers were calculated by
the computer model according to soil maps and land use maps imported into the model under existing
and build-out conditions. These soil type maps and land use maps are shown in Maps 3 & 4 in Appendix
A. Each sub-basin was assigned by the model a composite CN value based on a weighted average of the
different soil and land use types located within each sub-basin. In addition, the curve number values
assigned to each of the sub-basins is shown in tabular form with other drainage basin parameters listed
in the hydrologic model data, which is included in Table I1.B.5 in Appendix B.

One factor that significantly affects the amount of runoff generated by a particular watershed is the
amount of impervious area in the subbasin. This correlates directly to the amount of water able to infiltrate
into the soil. This parameter is given as a percentage of water that is able to produce surface run off rather
than infiltrate the soil, where 100% would indicate a fully impervious surface. LIiDAR data and engineering
judgement were used to determine the percent impervious for each subbasin. The different values used
in the EPA SWMM model for each subbasin are given in Table 111.B.3 in Appendix B.

The final input parameter required for the hydrologic model is the basin width (W) which is generally
defined as the width of the overland flow path for sheet flow runoff. An initial estimate of the characteristic
width is given by the subcatchment area divided by the average maximum overland flow length. The
maximum overland flow length is the length of the flow path from the furthest drainage point of the
subcatchment before the flow becomes channelized. Maximum lengths from several different possible
flow paths should be averaged. These paths should reflect slow flow, such as over pervious surfaces, more
than rapid flow over pavement, for example. Adjustments should be made to the width parameter to
produce good fits to measured runoff hydrographs.
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4.3 HYDROLOGIC MODEL RESULTS

Information regarding sub-basins, rainfall data, design storms, land uses, soil types and lag times were
compiled. Following the compilation of the watershed and rainfall information, an analysis using EPA
SWMM® storm water management modeling software was run which generated runoff hydrographs for
each sub-basin in the watershed area. The runoff hydrographs provided values on peak flows and total
runoff volumes for each sub-basin. Peak flows and volumes resulting from the 100-year 3-hour storm
event under future conditions are summarized in Table I11.B.3 and Table 111.B.4 in Appendix B.
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5 RECOMMENDED IMPROVEMENTS

5.1 SYSTEM IMPROVEMENTS

Based on the findings of the field investigation (including the known problem areas) and the results of
the hydrologic and hydraulic analyses (see Appendix B) the following list of recommended improvements
has been provided.

A map showing the recommended improvements has also been included as Map 7 in Appendix A.

Multiple improvements are necessary to manage the stormwater flow within Enoch City. This section will
detail the recommended improvements by type. This plan does not provide costs for the NRCS projects
planned to convey flow from the East Bench Watershed. Cost savings, though not accounted for in this
Plan, are anticipated by installing any adjacent NRCS projects concurrently with the recommended
improvements. A full Engineer’s Opinion of Probable Cost for each improvement can be found in
Appendix D. The total estimated cost of all recommended improvements is $101,619,000.00.

1. Ravine Channel
A channel has recently been installed at the northeast border of the City. This plan recommends
installation of a channel that connects to the existing channel and runs along the natural ravine
adjacent to Ravine Rd to Enoch Rd. This also includes a portion of ditch at the inlet of the proposed
pipe given in Item 20 of Section 5.1.1.2.

2. Jones Rd Ditch Upsizing
A stormwater ditch currently runs east-to-west along Jones Rd from Veterans Memorial Dr to
Tomahawk Dr. This plan recommends upsizing this ditch to a 8’ bottom width, 2’ deep trapezoidal
channel.

3. Hatch Property Ditch
Future development is expected to the Hatch property near Covered Wagon Dr. This plan
proposes a ditch along the west side of the property to convey future stormwater flow.

4. Cottonwood Heights Ditch
A ditch is proposed to convey stormwater from the Cottonwood Heights subdivision and adjacent
field to proposed Detention Basin 2 detailed in Section 5.1.1.4. This ditch would be an 8’ bottom
width, 1’ deep trapezoidal channel.

5. West Enoch Ditch
A ditch is necessary to drain stormwater on the west side of Minersville Hwy to a proposed
regional proposed Detention Basin 3 detailed in Section 5.1.1.4. This ditch would be a trapezoidal
channel with varying width and depth running south-to-north starting at Midvalley Rd and 100
W, with a portion of east-to-west ditch from 5600 N.
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1. Westward Dr to 3380 N
Construct HDPE storm drain pipe of varying size from 24” to 48” to proposed Detention Basin 1
detailed in Section 5.1.1.4.

2. 3600 N through Bulldog Rd
Construct HDPE storm drain pipe of varying size from 30” to 60” to proposed Detention Basin 2
detailed in Section 5.1.1.4. This also includes a length of 24” pipe through the Cottonwood Heights
subdivision.

3. Driftwood Ln to Midvalley Rd
Construct HDPE storm drain pipe of varying size from 24” to dual 36".

4. Palomino Dr to Midvalley Rd
Construct HDPE storm drain pipe of varying size from 36” to 42” with an outlet at the proposed
West Enoch Ditch given in Section 5.1.1.1. This also includes laterals along 4600 N and 1725 N.

5. Sarah Ave to West Enoch Ditch
Construct 30” HDPE storm drain pipe to drain the Sagewood subdivision to the West Enoch Ditch
given in Section 5.1.1.1.

6. Minersville Hwy — 3000 N to 5600 N
Construct HDPE storm drain pipe of varying size from 18” to dual 48” with an outlet at the
proposed West Enoch Ditch given in Section 5.1.1.1.

7. Grimshaw Ln — Churchfield Rd to 6400N
Construct HDPE storm drain pipe of varying size from dual 36” to 48” with an outlet at the
proposed Detention Basin 5 given in Section 5.1.1.1.

8. Garden Park
Construct HDPE storm drain pipe of varying size from 18" to 48” within the Garden Park Estates
subdivision to tie into the proposed Midvalley Rd storm drain line given in Item 9 of this section.

9. Midvalley Rd — Minersville Hwy to Horseshoe Trail
Construct HDPE storm drain pipe of varying size from 24” to dual 48”. This includes laterals along
Quickdraw Ln and OId Scout Trl.

10. Half Mile Rd
Construct 60" HDPE storm drain pipe to parallel the proposed 60” Plan EA pipe 4-C, with an outlet
at proposed Detention Basin 4 given in Section 5.1.1.4.

11. 4200 N
Construct HDPE storm drain pipe of varying size from 36” to 42" to tie into the proposed 60” NRCS
pipe 8-D.

12. Rose Ln — Maple Ln to Half Mile Rd
Construct dual 60" HDPE storm drain pipe.

13. Hideaway Rd
Construct HDPE storm drain pipe of varying size from 24” to 36” to tie into the Iron Mountain
subdivision detention basin.
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Homestead Blvd & Sunshine Ln

Construct 60” HDPE storm drain pipe to connect to the dual 60” Plan EA pipe 8-D. This also
includes a 24" lateral along Sunshine Ln.
Stagecoach Ln — Upsize Existing

Upsize the existing 36” HDPE storm drain pipe in Stagecoach lane to 60” HDPE pipe from Half
Mile Rd to Old Scout Trl.
Southern Homestead Blvd — Connect to Existing

Extend the existing 30” HDPE storm drain pipe to the east to Pioneer Dr. Upsize the Sunview
Estates detention basin outlet pipe from 18” to 24",
Rachel Ln/Sunset Rd/Tomahawk Dr

Construct HDPE storm drain pipe of varying size from 18" to 48” as well as laterals to tie into the
proposed Detention Basin 6 given in Section 5.1.1.4.
Enoch Rd — Heritage Dr to Jones Rd

Construct a section of 24” HDPE storm drain pipe to tie in to the existing system.

Mountain View Loop to Ravine Dr

Construct HDPE storm drain pipe of varying size from 24” to 36" to connect to Plan EA pipe 2-C.
North Enoch Rd

Construct 42" HDPE storm drain pipe to parallel 60” Plan EA pipe 2-D. Includes an outlet pipe to
the Grimshaw property.

Enoch Rd — Culvert

Construct 18” HDPE culvert to convey stormwater across the road near 5400 N Enoch Rd.

Cross Gutters
a. Install new cross gutters as shown in Map 7 in Appendix A.
b. Increase conveyance by ensuring all existing cross gutters are installed properly with
positive drainage and no low spots.
c. This plan also recommends a global change to the cross gutter cross section to increase
conveyance capacity. Any change should still consider vehicle traffic clearances.
Curb and Gutter
Install curb and gutter for the following streets/subdivisions:
3600 N
Bulldog Rd
Cotton Wood Heights Subdivision
Driftwood Ln
Palomino Dr
Minersville Hwy
4200 N
Garden Park Subdivision
Corner of California and Homestead Blvd
Maple Ln
Stagecoach Ln
Quick Draw Ln

S R =
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. Homestead Blvd
Wagon Wheel to 1365E - Southern Homestead Blvd
Southern Homestead Blvd
Half Mile Rd East
Half Mile Rd West
Old Scout Trl
Mule Train Dr
Pioneer Dr
Grimshaw Ln (600E)
Midvalley Rd
5600 N
Sunset Rd
Ravine Road (Pomeroy Green Rd)
. Village Green Rd
aa. Veterans Memorial Dr
bb. Jones Rd (5250N)
cc. Tomahawk Dr
dd. Horseshoe Dr

NS XsS<E™®»S0T033

1. Detention Basin 1
Construct a 1.7 acre-ft detention basin at the outlet of the pipe given in Item 1 of Section 5.1.1.2.

This includes a 12” outlet pipe to tie into the 3600N to Bulldog storm drain system. The bottom
area of this basin should be a minimum of 12500 SF to be adequately sized for estimated
infiltration.

2. Detention Basin 2
Construct a 16.2 acre-ft detention basin at the outlet of the pipe given in Item 2 of Section 5.1.1.2.

This includes an 18” outlet pipe and outlet ditch to convey detained water downstream in a
controlled manner. The bottom area of this basin should be a minimum of 150,000 SF to be
adequately sized for estimated infiltration.

3. Detention Basin 3
Construct a 69.8 acre-ft detention basin at the outlet of the West Enoch Ditch given in Section

5.1.1.1. This includes a 24” outlet pipe and outlet ditch to convey detained water downstream and
out of the system. The bottom area of this basin should be a minimum of 450,000 SF to be
adequately sized for estimated infiltration.

4. Detention Basin 4
Construct a 39.0 acre-ft detention basin at the outlet of the pipe given in Item 10 of Section 5.1.1.2.

This includes a 24” outlet pipe to the proposed Plan EA ditch 8-D (3) to convey detained water
downstream and out of the system. The bottom area of this basin should be a minimum of 270,000
SF to be adequately sized for estimated infiltration.

5. Detention Basin 5
Construct a 18.4 acre-ft detention basin at the outlet of the pipe given in Item 7 of Section 5.1.1.2.
This includes a 24” outlet pipe and outlet ditch to convey detained water downstream and out of
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the system. The bottom area of this basin should be a minimum of 125,000 SF to be adequately
sized for estimated infiltration.

Detention Basin 6

Construct a 31.7 acre-ft detention basin at the outlet of the pipe given in Item 20 of Section 5.1.1.2.
This includes an 18” outlet pipe to convey detained water downstream and out of the system. The
bottom area of this basin should be a minimum of 250,000 SF to be adequately sized for estimated
infiltration.

Midvalley Rd to 5200 N Ditch Upsizing

A stormwater ditch currently is installed west of the Valley Gates Estates subdivision. This ditch is
insufficient to carry the planned stormwater flow that will output to this ditch. The Plan EA has
planned a ditch in this location. This plan proposes to upsize the ditch to a 25’ bottom width, 4’
deep trapezoidal channel. This channel size has been coordinated with the Plan EA team to
ensure both East Bench and local flows will be conveyed adequately. The estimated cost for this
project in this plan will only consider the additional cost of earthwork needed to convey local
flows above and beyond the Plan EA ditch sizing from East Bench outflows.

5.2 MAINTENANCE & MISCELLANEOUS IMPROVEMENTS
There are several improvements and practices that will enhance the ability for Enoch City to manage
stormwater runoff. These improvements include both structural and non-structural items. They are:

1.

Reshape Existing Roads: Some of the roads in Enoch lack the ideal 2% cross slope. Without a
proper crown in the roadway, the ability of the roadway to convey stormwater and drain properly
is diminished. It is recommended that as roadways are resurfaced, care be taken to ensure that
the proper cross slope is established.

Install Curb and Gutter and Cross Gutters: Many of the streets in Enoch do not have complete
curb and gutter systems which control runoff from the street. The City should pave these roads
whenever possible and require curb and gutter and cross gutters on all future street
improvements.

Complete Reqgular Street Sweeping: A comprehensive street sweeping and cleanup program
should be developed to remove sediment and trash from the streets and gutters so debris is not
washed to downstream storm drain control facilities. It is anticipated that this simple maintenance
procedure will greatly reduce future costs for maintenance of the storm drain system.

Complete Reqular Facility Cleaning: A comprehensive facility maintenance program should be
established to clean inlet boxes, manholes, pipe systems, and any future pollution control
structures. Regular maintenance will ensure the proper functionality of these structures, prolong
life expectancy and reduce future maintenance costs.

Ensure Proper Grate Orientation: Ensure that the catch basins in the Enoch storm drain system
that are fitted with directional grates have the directional grates installed in the correct orientation
to function at maximum efficiency. Maintenance of the storm drain system should include a
procedure to ensure that the grates on every catch basin are oriented properly.
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6. Establish Standard Maintenance Program: It is recommended that the City develop a regular storm
drain system maintenance program with proper tracking and record keeping. This process is most
easily accomplished using current computer technology including mapping and record keeping
software. Implementing such a system will allow the City to maintain the storm drain system at
the highest level of efficiency.

7. Update this IFFP: A Plan update should occur every five years or as growth dictates to maintain
current impact fees and update the impact fee facilities plan.

5.3 WATER QUALITY IMPROVEMENTS MEASUREMENTS

One of the primary goals of a stormwater management plan is to enhance the quality of water discharged
to downstream stormwater conveyance facilities. Runoff generated from urban and suburban areas often
contains pollutants such as sediments, road salts, oils, greases, solvents, pesticides, fertilizers, detergents,
trash and many other forms of pollutants which may be discharged to downstream rivers and lakes. The
Environmental Protection Agency (EPA) requires that these pollutants be controlled, mitigated, and
otherwise eliminated before they are discharged.

The first line of defense against pollution discharges are detention basin facilities installed near low
segments of storm drain systems. Detention basins control peak flows that would otherwise be routed
directly to receiving discharge facilities. As stormwater runoff is held in the detention basin, flow velocity
of the water is minimized and many of the suspended pollutants are able to settle out. Some of the
pollutants are broken down organically while the physical debris, such as trash and sediment, can be
manually cleaned from the detention basin and disposed of properly. This study recommends installation
of local detention basin facilities in future developments in the City. These would be implemented by
individual developers.

The second line of defense against pollution discharges are Best Management Practice (BMP)
improvements such as oil and grease separation structures, vegetated outlet channels, and storm drain
inlet filters. These improvements are designed to remove oils, greases, excess sediments, debris, and other
similar materials from stormwater before it is discharged to downstream receiving facilities. It is
recommended that improvements of this type be installed on all future major storm drain lines to ensure
that these pollutant types are removed from stormwater before it is discharged from the storm drain
system into the downstream rivers and lakes. It should be noted that these facilities require regular
maintenance. If not cleaned and maintained properly, these devices cease to function, and no pollutants
are removed from the discharge flows.
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5.4 COST ESTIMATES & PROJECT PRIORITY LIST

After establishing the list of recommended improvements, the City was consulted on the phasing for
feasibly installing the projects. A priority list was created using this input, as well as considering necessary
infrastructure to install the storm drain system from downstream to upstream.

This priority list also considers that Enoch City will have a 25% cost share of the total Plan EA project cost.
As stated previously, this plan will not estimate the costs for the Plan EA projects. However, a preliminary
estimate of the project costs was obtained from the Plan EA team and can be found in Appendix G. This
cost share will be considered in the cost estimates for use in the impact fee and user rate analyses.

The 0-10 year priority improvements along with the Plan EA cost share are estimated to cost
$21,849,000.00 in 2024 dollars and are given in Table 9. The full list of priority projects can be found in
Appendix D.

Table 9: 0-10 Year Priority Improvements

Est. Year of Estimated Costs

Project Cost Installation | with 3% Inflation
Drainage Channel and Crossing Projects
Ravine Channel $297,000.00 2026 $316,000.00
Detention Facilities Projects
Detention Basin 4 $1,637,000.00 2025 $1,687,000.00
Storm Drain Pipe System Projects
Enoch Rd - Culvert $30,000.00 2025 $31,000.00
Half Mile Rd $5,148,000.00 2026 $5,462,000.00
North Enoch Rd $649,000.00 2027 $710,000.00
Homestead Blvd & Sunshine Ln $1,156,000.00 2028 $1,302,000.00
Roadway Conveyance Projects
Half Mile Rd West $143,000.00 2025 $148,000.00
Ravine Road (Pomeroy Green Rd) $153,000.00 2026 $163,000.00
Village Green Rd $478,000.00 2026 $508,000.00
Half Mile Rd East $256,000.00 2027 $280,000.00
4200 N $1,078,000.00 2027 $1,178,000.00
Corner of California and Homestead Blvd $111,000.00 2028 $125,000.00
Homestead Blvd $447,000.00 2028 $504,000.00
Grimshaw Ln (600E) $200,000.00 2029 $232,000.00
Wagon Wheel to 1365E - Southern Homestead Blvd $166,000.00 2031 $205,000.00
Jones Rd (5250N) $316,000.00 2032 $401,000.00
Veterans Memorial Dr $176,000.00 2033 $230,000.00
NRCS Projects
Midvalley Rd to 5200 N Ditch Upsizing $504,000.00 2025 $520,000.00
East Bench EA Projects - 25% Cost Share $6,571,000.00 2030 $7,847,000.00
Total $ 19,516,000.00 $21,849,000.00
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5.5 FURTHER CONSIDERATIONS

Stormwater facilities include a wide assortment of constructed practices designed to manage and control
the stormwater runoff from a certain area of land. The best stormwater management facility design
cannot preclude the need for long term maintenance and repair of these facilities to keep the facility
functioning as originally designed. The lack of proper operation and maintenance is often cited as the
number one reason for failure of facilities or damage to property from flooding events. Routine
maintenance addresses the expected activities required to keep the stormwater facilities in proper
condition.

Routine maintenance may include mowing, vegetation maintenance, and removal of accumulated debris
and sediment. The party responsible for the stormwater facilities shall keep accurate and complete
records. Typical records include a log of all inspections, repairs and maintenance performed at the site,
copies of inspection reports, invoices for work performed, photographs of the facilities, etc. These records,
along with establishing an ongoing operation maintenance program, are the key to successful stormwater
maintenance.

The stormwater utility fund was established in 2015. The fund should provide for costs associated with
routine maintenance, property management, inspections and record keeping, as well as providing for
remedial maintenance that can be anticipated over the life of the stormwater facilities. User rates should
be adopted that cover these costs.
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6 USER RATE ANALYSIS

6.1 EXISTING USER RATE

In general, revenues generated must be sufficient to cover the expenses incurred by the construction,
maintenance, operation, and administration of the storm water system. Expected expenses include debt
services, insurance, personnel salaries, legal and professional fees, and other miscellaneous items. Enoch
City currently charges a stormwater user rate of $2.00/month for residential and $4.00/month for
commercial to each metered culinary water connection.

6.2 FINANCING PLAN

It is recommended that Enoch seek a loan for the full amount of the 10-year improvements projects, as
well as the cost of a future stormwater Impact Fees Facilities Plan update. The anticipated financing plan
is given in Figure 2. However, the City should seek grants to fund the projects and reduce the financial
burden upon the City wherever possible.

ENOCH CITY
FY 2026 FINANCING PLAN
TOTAL 10-YR PROJECTS COST $ 21,965,000
FY 2026 EXPENSES
Term in

Proposed Funding: Rate Yrs. Principal

Self Participation $0
2026 Loan 2.75% 30 $ 21,965,000
TOTAL PROJECT FUNDING: $ 21,965,000

Figure 2: Financing Plan

6.3 USER RATE ANALYSIS

A user rate analysis was performed to determine what average user rate would be required to cover the
storm water system expenses. The IFFP recommended improvements are assumed to be paid for with
100% debt service. A portion of the total loan amount (68.1%) will be paid for by impact fees in the first
10 years. The new user rates were calculated by summing annual operating expenses of the system with
the portion of the new debt service that will be paid for by user rates rather than impact fees (31.9%),
then dividing the expense amount by the number of connections currently serviced by the system.

Values from the FY2024 City audit were used with engineering judgment to achieve final values for
salaries, materials, and capital expenses shown in the user rate analysis. Due to the number of
recommended projects, the 20-year projects have been left out of the user rate analysis. It is
recommended that user rates be re-evaluated between the construction of the 10-year and 20-year
improvements projects. The recommended user rate is $20.03 per month for residential connections and
$40.06 per month for commercial connections.
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ENOCH CITY
FY 2026 USER RATE ANALYSIS

EXPENSES: (First Year)

Salaries & Wages $13.219
Employee Benefits $752
Supplies and Materials $10,300
Professional Services $10,000
Collection Fees 50
Depreciation $29,870
Capital Qutlay $109,651
Increase to Fund Balance $143914
Other Expenses 50
Projects Expenses Fund
Subtotal Expenses: $317,706
EXISTING DEBT SERVICE
Subtotal Existing Annual Debt Service: $0
NEW DEBT SERVICE
Impact Fee Portion (68.1% of Projects Cost)* §£739.043
User Rate Portion (31.9% of Projects Cost) $345 686
2026 Loan Total $1,084,729
Loan Reserve (Payment/10) $108.473
Subtotal New Annual Debt Service: $£1,193,202
Renewal and Replacement Fund (5% of Annual Expenses) $15,885
GRAND TOTAL EXPENSES: $1,526,793
ANNUAL INCOME
Projected Yearly Impact Fees Received £1,287,932
Total Mumber Of Connections 2,760
Average Monthly Storm Sewer User Rate/ERU $20.03
TOTAL ANNUAL INCOME: $1,951,324

*Loan amount is for a 30-year term; however, impact fee eligible amount will be collected over a 10-year
period, This will result in receiving more revenue than expenses for the first 10 years. See cash flow for a

\mare detailed breakdown.

Figure 3: User Rate Analysis for FY 2026

It should be noted that in the first 10 years of the 30-year loan, impact fee revenue will account for a
surplus above total expenses. After 10 years have passed and impact fees are no longer being collected,
the remaining loan payment will be covered by the given user rate and the previously collected impact
fee revenue. See the cash flow analysis in Appendix E for a more detailed breakdown.

6.4 CASH FLOW ANALYSIS

The cash flow analysis projects the City’s funds. The City does not have any existing debt service for
stormwater. Stormwater revenue from impact fees and user rates, operating expenses, and new debt
service for the recommended projects was analyzed for a 20-year period. The full cash flow analysis can
be found in Appendix E.
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7 IMPACT FEE ANALYSIS

This report also constitutes an Impact Fee Facilities Plan to determine the public facilities required to
serve growth from new development.

7.1 EXISTING IMPACT FEE
Enoch City currently charges a stormwater system impact fee of $1,593.14 per ERU. The City does not
currently charge a different rate between residential and commercial connections.

7.2 PROPOSED IMPACT FEE

As detailed throughout this report, the City is in need of additional storm drain system infrastructure to
meet the needs of current and future drainage scenarios. The City is responsible for the current
deficiencies in the storm drain system, but future development that occurs within the drainage area
analyzed will further add to the deficiencies in the system. Because of this, an appropriate share of the
costs associated with the recommended improvements should be the responsibility of future
developments.

To determine the maximum allowable impact fee, an eligibility percentage was established for each
project within the 10-year planning window. This percentage was determined by creating large basins for
the City within the future zoned boundary that will drain the different areas within the town. The
percentage of that basin that is undeveloped was considered as the percent impact fee eligible for a
project within that basin. Projects that span multiple basins were analyzed with a weighted average. The
percent developable per by basin is given in Table 10. An exhibit showing the large basins is given in Map
8 in Appendix A.

Table 10: Developable Percentage by Basin

Developed Total %
Basin Name Acres Acres Developable

Basin 1 165.6 1487.5 88.9%
Basin 2 204.2 543.2 62.4%
Basin 3 226.3 1035 78.1%
Basin 4 282.5 1567.6 82.0%
Basin 5 243.4 293.6 17.1%
Basin 6 932 2543.7 63.4%
Basin 7 384.5 872.1 55.9%

Total 2438.5 8342.7 70.8%

For the Plan EA projects, these were considered to benefit the entire city and therefore a total percent-
eligible of 70.8% was used. A stormwater Impact Fees Facilities Plan update was also included in the
costs as 100% impact fee eligible. Using this analysis, the total impact fee eligible amount for the 10-
year planning period is $14.965,100. out of the total projects cost of $21,965,000.00. The impact fee
eligibility by project and total impact fee eligible amount is given in Figure 4.
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Costs w/
Drainage Channel and Crossing Projects Current Costs Year Inflation™ % IF EI. IF El. Cost
Ravine Channel | 5 297,000.00 2026 5 316,000.00 B82.0% 3 259 200.00
Sub total 5 316,000.00
Detention Facilities Projects Current Costs Year Costs w/ Inflation
Detention Basin 4 5 1,637,000.00 2025 5 1,687 000.00 67.7% | ] 1,141,300.00
Sub total H 1,687,000.00
Storm Drain Pipe System Projects Current Costs Year Costs w/ Inflation
Enoch Rd - Culvert 5 30,000.00 2025 5 31,000.00 52.0% ] 25500.00
Half Mile Rd 5 5,148,000.00 2026 5 5462 000.00 67.7% ] 3,695 200.00
MNearth Encch Rd s 649,000.00 2027 H 710,000.00 82.0% ] 582,200.00
Homestead Blvd & Sunshine Ln $ 1,156,000.00 2028 H 1,302,000.00 634% $ 825,500.00
Sub total 5 7,505,000,00
Roadway Conveyance Projects Current Costs Year Costs w/ Inflation
Half Mile Rd West 5 143,000.00 2025 5 148 000.00 63.4% ] 93 900.00
Ravine Road (Pomeroy Green Rd) 5 153,000.00 2026 5 163,000.00 58.9% ] 145 000.00
Village Green Rd s 478,000.00 2026 H 508,000.00 88.9% ] 451,700.00
Half Mile Rd East 5 256,000.00 2027 5 280000.00 63.4% § 177,600.00
4200 N s 1,078,000.00 2027 H 1,178,000.00 63.4% § 746,900.00
‘Corner of California and Homestead Blvd 5 111,000.00 2028 5 125,000.00 63.4% ] 79,300.00
Homestead Blvd 5 44700000 2028 5 504,000.00 63.4% $ 319,600.00
‘Grimshaw Ln (600E) 5 200,000.00 2029 5 232 000.00 63.2% $ 146,700.00
‘Wagon Wheel to 1365E - Southern Homestead Blvd 5 166,000.00 2031 5 205,000.00 63.4% 3 130,000.00
Jones Rd (5250N) $ 316,000.00 2032 5 401,000.00 17.1% 3 658 600.00
Veterans Memaorial Dr 5 176,000.00 2033 5 230,000.00 17.1% 3 39.400.00
Sub total g 3,974,000
MRCS Projects Current Costs Year Costs w/ Inflation
Midvalley Rd to 5200 N Ditch Upsizing 5 504,000.00 2025 5 520,000.00 70.8% $ 368,100.00
East Bench EA Projects - 25% Cost Share 5 6,571,000.00 2030 5 7,847 000,00 70.8% $ 5,553 400.00
Sub total 5 8,367 000.00
Future Planning Projects Current Costs Year Costs w/ Inflation
Stormwater IFFP & |FA Update 5 100,000 2029 5 116,000.00 100.0% % 116,000.00
Sub total 11600000 | Impact Fee
Total $ 21,965,000.00 Amount $ 14,965,100.00

* Inflation is assumed at 3%

Figure 4: Impact Fee Projects and Impact Fee Eligibility

The new connections that result in equivalent residential acres that are projected to be added to the City
in the 10-year planning horizon following FY 2026 (1094 connections, 613 equivalent acres) should pay
for their portion of the improvements. The number of equivalent acres added to the City in the 10-year
planning horizon is divided by the impact fee eligible project cost to determine an average impact fee
per acre, then weighted by acreage to determine the base R-1-11 impact fee. This base impact fee is then
multiplied by the runoff coefficient ratios established in Section 2.5 to determine the impact fee for each
zone. Table 11 shows the maximum allowable impact fee per acre and quarter-acre by zone. Further
detail on this calculation can be found in Appendix F.
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Table 11: Impact Fee By Zone

Impact Impact Fee/
Zoning Description Fee/Acre 0.25 Acre
Mobile Home Park (MHP) $39,240.00 $9,810.00
Mixed Residential (MXR_18) $30,090.00 $7,530.00
Rural Residential 5 (R-R-5) $18,060.00 $4,520.00
Professional Office (P-O) $42,130.00 $10,540.00

Research Industrial Park (R/I-P) $48,140.00 $12,040.00
Multiple Residential (M-R-2) $39,240.00 $9,810.00
Community Commercial (C-C) $48,140.00 | $12,040.00
Neighborhood Commercial (N-C) | $36,110.00 $9,030.00

Regional Commercial (R-C) $54,160.00 $13,540.00
RV Park (RVP) $39,240.00 $9,810.00
Residential 18 (R-1-18) $21,190.00 $5,300.00
Residential 11 (R-1-11) $24,070.00 $6,020.00
Rural Residential 1 (R-R-1) $18,060.00 $4,520.00

7.3 IMPACT FEE RELATED ITEMS

In general, it is beneficial to update this impact fee facilities plan and impact fee analysis at least every
five years, or more frequently if unexpected growth or changes affect the assumptions and data in this
plan. It is assumed that this plan will be updated as recommended.

There are several items relating to impact fees that Enoch City should consider when planning for,
collecting, and expending impact fees in accordance with Utah Code 11-36a. First, the City can only
expend impact fees for system improvements that are identified in the impact fee facilities plan and that
are for the specific facility type for which the fee was collected. Second, impact fees must be expended
or encumbered for a permissible use within six years of their receipt unless 11-36a-602(2)(b) applies.
Third, impact fees must be properly accounted for (collections and expenditures documented) in
accordance with Utah Code 11-36a-601. The other provisions of Utah Code 11-36a also apply.

In accordance with Utah Code 11-36a-306, a certification of impact fee analysis is in Appendix F.

The impact fee ordinance adopted by Enoch City will be attached as Appendix H following enactment of
an impact fee amount by the City Council.

7.4 RECOMMENDATIONS AND CONCLUSION

Enoch City has steadily grown over its history as a community, and continual growth is to be expected.
The City has experienced severe flooding and should seek to construct improvement projects to begin
improving the storm drain system. This impact fee analysis will help the City appropriate the costs of
system improvements and expansion to the new growth that the improvements will serve.
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APPENDIX A : MAPS
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APPENDIX B : RAINFALL DATA AND HYDROLOGIC MODEL
OUTPUT



10/30/23, 12:08 PM

NOAA Atlas 14, Volume 1, Version 5
Location name: Cedar City, Utah, USA*
Latitude: 37.7659°, Longitude: -113.0293°

Precipitation Frequency Data Server

Elevation: 5548

ft**

* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

P ronr o

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PFE_tabular | PE_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)l ‘
burati Average recurrence interval (years) |
uration
1 [ 2 [ s || 10 | 25 || s0 100 |[ 200 | s00 | 1000 |
5-min 0.143 0.186 0.259 0.323 0.422 0.510 0.610 0.728 0.911 1.08
(0.125 0.166)|/(0.162 0.216)||(0.224 0.299)|{(0.278 0.373)|(0.356 0.488)||(0.423 0.591)||(0.495 0.713)|(0.575 0.859)|[(0.691 1.09)|{(0.787 1.31)
10-min 0.218 0.283 0.394 0.492 0.642 0.775 0.928 1.11 1.39 1.64
(0.191 0.253)|/(0.247 0.329)||(0.341 0.456)|[(0.423 0.567)||(0.542 0.744)||(0.643 0.899)|| (0.753 1.09) || (0.875 1.31) || (1.05 1.66) || (1.20 1.99)
15-min 0.271 0.350 0.488 0.610 0.795 0.961 1.15 1.37 1.72 2.03
(0.236 0.314)|((0.306 0.407)|({(0.424 0.565)|[{(0.524 0.704)|((0.672 0.922)|| (0.797 1.11) || (0.934 1.35) || (1.08 1.62) || (1.30 2.06) || (1.48 2.46)
30-min 0.365 0.472 0.657 0.821 1.07 1.29 1.55 1.85 2.32 2.73
(0.318 0.423)|/(0.413 0.549)||(0.570 0.761)|[(0.705 0.947)|| (0.905 1.24) || (1.07 1.50) || (1.26 1.81) || (1.46 2.18) || (1.76 2.78) || (2.00 3.32)
60-min 0.451 0.584 0.813 1.02 1.33 1.60 1.92 2.29 2.87 3.38
(0.394 0.523)|/(0.511 0.679)||(0.706 0.942)|| (0.873 1.17) || (1.12 1.54) || (1.33 1.86) || (1.56 2.24) || (1.81 2.70) || (2.17 3.44) || (2.47 4.11)
2-hr 0.546 0.694 0.927 1.14 1.46 1.75 2.09 2.48 3.10 3.65
(0.482 0.618)|((0.610 0.785)|| (0.814 1.05) || (0.991 1.28) || (1.25 1.65) || (1.47 1.98) || (1.73 2.39) || (1.99 2.87) || (2.39 3.64) || (2.72 4.35)
3hr 0.605 0.767 0.995 1.20 1.50 1.78 2.11 2.49 3.13 3.69
(0.547 0.680)|/(0.691 0.857)|| (0.897 1.11) || (1.07 1.33) || (1.32 1.67) || (1.54 1.99) || (1.80 2.42) || (2.07 2.90) || (2.49 3.68) || (2.84 4.39)
6-hr 0.786 0.980 1.23 1.44 1.75 2.01 2.30 2.63 3.25 3.80
(0.714 0.870)|| (0.892 1.08) || (1.12 1.36) || (1.31 1.60) || (1.57 1.94) || (1.78 2.23) || (2.01 2.57) || (2.26 2.97) || (2.72 3.73) || (3.11 4.42)
12-hr 1.00 1.24 1.54 1.78 2.12 2.39 2.67 2.98 3.44 3.98
(0.906 1.11) || (1.12 1.38) || (1.38 1.71) || (1.60 1.98) || (1.88 2.36) || (2.10 2.67) || (2.33 2.99) || (2.58 3.36) || (2.92 3.93) || (3.32 4.59)
24-hr 1.11 1.37 1.68 1.94 2.29 2.56 2.85 3.14 3.54 4.02
(1.02 1.21) || (1.26 1.50) || (1.551.84) || (1.78 2.11) || (2.10 2.49) || (2.342.79) || (2.59 3.11) || (2.84 3.44) || (3.17 3.97) || (3.42 4.64)
2-da 1.21 1.50 1.83 2.10 2.48 2.78 3.10 3.42 3.86 4.21
Yy (1.121.32) || (1.38 1.63) || (1.69 1.98) || (1.94 2.28) || (2.28 2.70) || (2.55 3.02) || (2.82 3.36) || (3.10 3.72) || (3.47 4.22) || (3.75 4.69)
3.da 1.30 1.60 1.96 2.25 2.66 2.99 3.34 3.70 4.19 4.58
Y || (1.20 1.42) || 1.481.76) || (1.80 2.14) || (2.07 2.46) || (2.44 2.91) || (2.72 3.27) || (3.02 3.65) || (3.32 4.05) || (3.73 4.61) || (4.03 5.10)
4-da 1.39 1.71 2.08 2.40 2.84 3.20 3.57 3.97 451 4.94
Yy (1.28 1.53) || (1.57 1.88) || (1.91 2.29) || (2.20 2.63) || (2.59 3.12) || (2.90 3.52) || (3.22 3.94) || (3.554.38) || (3.99 5.01) || (4.32 5.52)
7-da 1.62 2.00 2.43 2.78 3.25 3.61 3.98 4.34 4.82 5.20
Yy (1.48 1.76) || (1.84 2.18) || (2.24 2.64) || (2.553.02) || (2.98 3.52) || (3.303.92) || (3.62 4.32) || (3.93 4.72) || (4.34 5.28) || (4.65 5.72)
10-da 1.78 2.20 2.68 3.06 3.57 3.95 4.34 4.72 5.23 5.62
Y || .64 1.94) || (2.032.40) || (2.47 2.91) || (2.823.32) || (3.27 3.87) || (3.62 4.29) || (3.95 4.72) || (4.28 5.16) || (4.70 5.73) || (5.03 6.19)
20-da 2.28 2.81 3.40 3.85 4.42 4.84 5.25 5.64 6.12 6.47
Yy (2.11 2.46) || (2.60 3.04) || (3.14 3.66) || (3.56 4.14) || (4.08 4.76) || (4.46 5.21) || (4.835.66) || (5.17 6.09) || (5.59 6.64) || (5.89 7.04)
30-da 2.73 3.38 4.06 4.58 5.24 5.71 6.16 6.59 7.12 7.49
y (2.54 2.94) || (3.14 3.63) || (3.78 4.36) || (4.26 4.91) || (4.87 5.61) || (5.306.12) || (5.716.62) || (6.08 7.08) || (6.54 7.68) || (6.86 8.10)
45-da 3.32 4.12 4.96 5.59 6.38 6.94 7.47 7.97 8.56 8.95
Yy (3.08 3.59) || (3.814.44) || (4.595.34) || (5.17 6.01) || (5.90 6.86) || (6.42 7.46) || (6.90 8.03) || (7.34 8.59) || (7.86 9.24) || (8.20 9.68)
60-da 3.83 4.75 5.73 6.46 7.36 8.01 8.62 9.19 9.86 10.3
Yy (3.54 4.15) || (4.405.14) || (5.306.20) || (5.97 6.97) || (6.81 7.95) || (7.40 8.64) || (7.959.31) || (8.459.94) || (9.04 10.7) || (9.44 11.2)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=37.7659&lon=-113.0293&data=depth&units=english&series=pds
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PDS-based