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PROJECT LOCATION

The proposed project site consists of four (4) parcels (APN 001-201-15, 16, 26 & 27) totaling +/- 4.94 acres

and is located north of West Washington Street, east of Mountain Street, south of Fleischmann Way, and

west of North Minnesota Street.

Figure 1: Project Location (http://ccapps.org/publicgis/)

EXISTING SITE CONDITIONS

The proposed project site has a current master plan designation of Mixed Use Residential and a current

zoning designation of Public Community with a portion of the site included within the Carson City Historic

District.

Although currently vacant, the proposed project site, recently contained three (3) multi- story medical

office buildings and their associated parking. These building were raised in order to allow for

redevelopment of the site in a manner consistent with the proposed project.

Portions of the proposed project site currently reside in the AO Flood Zone as designated by FEMA FIRM

Maps. It is anticipated that these portions of the site will require a Conditional Letter of Map Revision

based on Fill (CLOMR-F) to remove the area containing the proposed building footprint from the Special

Flood Hazard Area (SFHA). This application to the Federal Emergency Management Agency (FEMA) will

be based on the proposed structure being constructed above flood elevations by placement of fill.

Project Site
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EXISTING MASTER PLAN & ZONING DESIGNATIONS

Figure 2: Existing Master Plan Designation (http://ccapps.org/publicgis/)

Figure 3: Existing Zoning Designation

Project Site

Project Site
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SURROUNDING PROPERTIES

Table 1: Surrounding Property Designations

APPLICATION REQUEST

As discussed in the Major Project Review (MPR-14-042) Carson Tahoe Hospital is requesting the following:

 A Zoning Map Amendment to change the existing zoning designation from Public Community
(PC) to Multi-Family Apartment (MFA)

 A Special Use Permit to allow for the desired land use of a Congregate Care Facility, and

 A Growth Management Permit for estimated consumption of average daily water in excess of
7,500 gallons per day (GPD)

This document contains the support for these requests with the specific applications included in Appendix

A.

Location Master Plan Designation Zoning Designation Current Land Use

North Mixed Use Residential Public Regional (PR) Medical Facility

South
Mixed Use Residential,

Medium Density Residential
Residential Office (RO),

Single Family (SF6)
Medical Office, Residential

East Mixed Use Residential Residential Office (RO) Medical Office, Residential

West
Mixed Use Residential,

Medium Density Residential
Residential Office (RO),

Single Family (SF6)
Medical Office, Residential
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Figure 4: Proposed Zoning Designation

PROJECT DESCRIPTION

The Carson Tahoe Prestige Care Facility will provide a +/- 86,500 square foot state of the art Skilled

Nursing, Memory Care and Rehabilitation Facility. The Memory Care portion will offer a total of 52 beds

(42 semi-private and 10 private beds) and the Skilled Nursing portion will consist of a total of 80 beds (56

shared and 24 private beds). The Rehabilitation Facility and associated common areas will make up

approximately 17,800 square feet of the building.

Table 2: Project Statistics

Total Site Area +/- 4.94 Acres

Total Building Area +/- 1.21 Acres

Total Landscaped Area +/- 1.84 Acres

Total Hardscape Area +/- 1.88 Acres

MFA

Project Site
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SITE PLAN

A reduced Site Plan is shown in Figure 5 for reference. A full size version of the site plan is located in

Appendix B.

Figure 5: Site Plan
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BUILDING

The proposed project is to be a +/- 86,500 square foot memory care and skilled nursing facility with an
outpatient rehabilitation center. The memory care portion will be a two story wood frame wing. The two
story skilled nursing wing will be type 2 construction (non- combustible), and the rehabilitation and
common area portions of the structure will be one story wood frame construction.

Although the building footprint is relatively large, the goal of the design team is to create a residential
scale and style structure. The main entry portion of the building will be one story while the resident wings
will be two stories. The building will step up from the front entry view to decrease the visual impact of the
volume. The resident rooms step in and out on the exterior further breaking up the mass. The exterior
materials will also aid in creating the visual impression of a residential structure. Asphalt roof shingles, lap
siding with stone veneer accents. There will be several exterior garden areas that will serve the residents
as well as soften the exterior.

Although it is anticipated that outdoor lighting will ultimately be part of the proposed project, a detailed

lighting plan is not included as part of this submittal package. Any lighting associated with the proposed

development will be in accordance with Carson City Municipal Code Development Standards Lighting

Section 1.3

PRELIMINARY RENDERING AND BUILDING MASSING

The building rendering and massing are preliminary in nature and are intended to demonstrate building

scale and general building appearance.

Figure 6: South Rendering
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Figure 7: East Massing

Figure 8: West Massing

Figure 9: North Massing
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LANDSCAPE

The Preliminary landscape plan is as shown in Figure 10 a complete Preliminary Landscape Plan can found

as part of Appendix B. Where trees exist in proposed landscape areas they will be preserved as feasible,

dependent on final grading elevations and pending evaluation by a Certified Arborist.

Figure 10: Concept Landscape Plan
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HYDROLOGY – STORM DRAINAGE

The Preliminary Hydrologic Drainage Study contained herein as Appendix E details the existing and

proposed on and off-site drainage conditions. The conclusions of the Preliminary Study state, “The

performance of the proposed project improvements, roadways, detention/retention, and storm water

conveyance facilities, once constructed, will not adversely impact upstream or downstream properties

adjacent to this site. The development of this site for the uses proposed will not significantly increase

upstream or downstream storm flow runoff rates, volumes, velocities, depths, and will not influence

floodplain boundaries.”

WATER SUPPLY

The existing water system surrounding the subject property consists of predominantly 6” and 8”

waterlines, generally beneath adjacent roadways. This grid configuration should be able to adequately

supply the proposed development without adversely impacting existing services. The existing water lines

are shown in Figure 11. The estimated water demand would be supplied with a 4” main and 3” meter.

Figure 11: Existing Water Infrastructure



Carson Tahoe Hospital – Prestige Care 2014

11

Based upon comparable health care facilities, the anticipated water usage is ~+/-19,280 gallons per day

(GPD). Summary of the numbers used for estimation is included in Table 3 and water usage data is provide

in Appendix D.

Table 3: Water Demand Calculations

Facility # of Beds GPD/Bed Total GPD

Memory Care 52 90 4,680

Skilled Nursing 80 120 9,600

Landscape Water Use 2,000

Kitchen and Commercial Fixtures 3,000

Total 19,280

SEWER IMPACT

The existing sewer system surrounding the subject property consists of predominantly 8”-12” sewer lines,

generally beneath adjacent roadways. This configuration should be able to adequately support the

proposed development without adversely impacting existing services. The existing infrastructure is shown

in Figure 12.

Figure 12: Sewer Infrastructure
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Sewer discharges are generally not outfitted with a meter to determine actual sewer generation. It is

anticipated that the proposed Carson Hospital Prestige Care Facility will produce an estimated sewer

generation equal to that of the non-landscaped estimated water usage or +/- 17,280 GPD.

PARKING

Carson City Code requires 79 parking spaces and 96 spaces will be provided. Calculations for parking

requirements are summarized in Table 4.

Table 4: Parking Calculations

Congregate Care Housing/Senior Citizen Home

Carson City Code Required Facility Count Required Stalls Provided Stalls

1 space per 5 Beds 132 Beds 27 27

1 space per 3 Employees 155 Employees 52 69

Total 79 96*

* The parking number includes the stalls associated with the restriping of the southeastern entrance

TRAFFIC

The Carson Tahoe Hospital Prestige Care Facility will consist of two primary land uses, Skilled Nursing and

Memory Care, these land uses are best associated with of the following three (3) ITE Land Use Categories;

Congregate Care Facility, Assisted Living Facility, and Nursing Home. All three of these Land Use Categories

have very low trip generation rates, yielding anywhere between 22 and 29 peak hour trips based upon

the proposed 132 bed facility. These estimated trip generation rates are far below the 80 peak hour trips

required to trigger a traffic study per Carson City municipal Code.
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ZONING MAP AMENDMENT GENERAL REVIEW QUESTIONS

1) That the proposed amendment is in substantial compliance with and supports the goals and policies
of the Master Plan.
a) In reviewing the attached Carson City Master Plan Policy Checklist, determine which Policies

are applicable to the proposal. Explain what features of the proposed project support your
selection of Goals and Policies concerning land use and related policies for the neighborhood
where the subject project is located.

The property is in the Carson City Redevelopment Area #1 making it a priority infill development

area. The Carson City Master Plan also defines this parcel as Mixed-Use Residential with a primary

use listed as a range of medium to high-density residential housing and a secondary use listed as

health services. A change to Multi-Family Apartment zone will align with these goals without

creating any “friction zones” as the surrounding properties are predominantly medical office

buildings. This zone change also aligns with the Master Plan goal to encourage the incorporation

of additional housing in and around downtown.

2) That the proposed amendment will provide for land uses compatible with existing adjacent land
uses and will not have detrimental impacts to other properties in the vicinity.
a) Describe the land uses and zoning adjoining your property (for example: North: two houses,

Single-Family One Acre zoning; East: restaurant, Retail Commercial zoning, etc.), and how your
zoning will be compatible with those uses and not cause detrimental impacts.

North: Carson Tahoe Health Foundation, formerly Carson-Tahoe Hospital zoned Public Regional

(PR), current land use is a medical facility; East: Residential Office (RO) zoning, current land use is

medical office, residential; South: Residential Office (RO) zoning, current land use is medical office,

residential; West: Residential Office (RO) zoning, current land use is medical office, residential.

The proposed zoning designation of MFA is consistent with the surrounding properties existing

residential and office designations. In addition, the allowed uses of the proposed MFA designation

are in line with the current adjacent land uses.

b) Describe land use and zoning changes in the general vicinity which have occurred in the previous
five-year period.

Although currently vacant, the proposed project site, recently contained three (3) multi- story

medical office buildings and their associated parking. These building were raised in order to allow

for redevelopment of the site in a manner consistent with the proposed project.

c) That the proposed amendment will not negatively impact existing or planned public services or
facilities and will not adversely impact the public health, safety and welfare.
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Due to the similarity of the project to the surrounding properties, the general neighborhood will

see a similar type of clientele that currently frequents the area and there will not be a negative

impact on the surrounding properties. At build out there will not be any discernable changes in

noise, dust, odors, vibration, fumes, glare, or physical activity than was seen with previous uses.

All project uses will be contained within the building. Standard construction dust control practices

will be used during construction.

d) That sufficient consideration has been exercised by the applicant in adapting the project to
existing improvements in the area. Be sure to indicate the source of the information that you
are providing (private engineer, development engineering, title report, or other sources).
Describe how your proposed Zoning Map Amendment will not adversely impact drainage,
sewer, water, traffic, schools, emergency services, roadways and other city services.

The information provided is a collaboration between Manhard Consulting, LRS Architecture and
Sandra Wendel and Associates. It is in compliance with Carson City Municipal Code, NAC and NRS.
Requirements from Major Project Review MPR-14-042 are met. Our proposed Zoning Map
Amendment will not adversely impact the following; drainage, sewer, water, traffic, schools,
emergency services, roadways and other city services.

The development of this site for the uses proposed will not significantly increase upstream or
downstream storm flow runoff rates, volumes, velocities, depths, and will not influence floodplain
boundaries. Based upon comparable health care facilities, the anticipated water usage is ~+/-
19,280 gallons per day (GPD), which will not impact existing services. Traffic estimated trip
generation rates are far below the 80 peak hour trips required to trigger a traffic study per Carson
City Municipal Code. Adequate means of access are available for emergency vehicles to serve the
site. There is a fire station located roughly three quarters of a mile away from the development
with an estimated emergency vehicle response time of 3 to 5 minutes.

e) Is drainage adequate in the area to support the density that may occur with the rezoning? How
will drainage be accommodated? How have you arrived at this conclusion?

The development of this site for the uses proposed will not significantly increase upstream or
downstream storm flow runoff rates, volumes, velocities, depths, and will not influence floodplain
boundaries. See Hydrology – Preliminary Hydrologic Drainage Study in Appendix C.

f) Are the water supplies in the area of your project adequate to meet your needs without
degrading supply and quality to others? Is there adequate water pressure? Are the lines in need
of replacement? Talk to the Utilities Department for the required information.

The water supplies in the area of our project are adequate to meet the needs without degrading
supply and quality to others. There is adequate water pressure and existing water lines are in
satisfactory working condition.
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g) Are roadways sufficient in the area to serve the density that may occur from the rezoning? How
have you arrived at this conclusion?

Roadways in the area are sufficient to serve the density that will occur from the rezoning. The
estimated vehicular trip generation of between 22 and 29 peak hour trips are far below the 80
peak hour trips required to trigger a traffic study per Carson City Municipal Code.

h) Will the school district be able to serve the student population that may occur from the
rezoning? How have you arrived at this conclusion?

Due to the nature of the proposed project the school district will not be affected from the request.

i) Are adequate means of access available for emergency vehicles to serve the site? What is the
approximate response time for emergency vehicles? If your application is approved to rezone
the property, will additional means of access be required for increased density? Or will existing
access ways be adequate? How have you arrived at this conclusion?

Adequate means of access are available for emergency vehicles to serve the site. There is a fire
station located roughly three quarters of a mile away from the development with an estimated
emergency vehicle response time of 3 to 5 minutes.

ACKNOWLEDGMENT OF APPLICATION

I certify that the foregoing statements are true and correct to the best of my knowledge and belief.

Applicant Date
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SPECIAL USE PERMIT GENERAL REVIEW QUESTIONS

Question 1. How will the proposed development further and be in keeping with, and not contrary
to, the goals of the Master Plan Elements?

Explanation A. Turn to the Master Plan Policy Checklist. The Master Plan Policy Checklist for Special
Use Permits and Major Project Reviews address five items that appear in the Carson City
Master Plan. Each theme looks at how a proposed development can help achieve the goals
of the Carson City Master Plan. Address each theme; a check indicates that the proposed
development meets the applicable Master Plan Policy. In your own words provide written
support of the policy statement. You may want to acquire a free CD or purchase a paper
copy of the Master Plan from the Planning Division, or review the copy in the Planning Office
or in the reference section of the Ormsby Public Library on Roop Street, or use our website
at www.carson.org

The proposed project helps to achieve A Balanced Land Use Pattern in that the proposed
project site is located in a priority infill area. The proposed site plan incorporates for the
protection of mature trees as appropriate. In addition, the proposed use provides for levels
of service consistent with the land use designation.

The proposed project will contribute to the Economic Vitality of Carson City by encouraging a
citywide housing mix consistent with the labor force and non-labor force populations.

The proposed project will contribute to Carson City’s goal of providing Livable Neighborhoods
and Activity Centers by using durable, long lasting building materials and providing a variety
of visual interest through the incorporation of well-articulated building facades, clearly
identified entrances and pedestrian connections, landscaping and other features consistent
with the development standards. In addition, the proposed building is designed with the
appropriate height, density and setback transitions and connectivity to the surrounding
development to ensure compatibility.

Question 2. Will the effect of the proposed development be detrimental to the immediate vicinity?
To the general neighborhood?

Explanation A. Describe the general types of land uses and zoning designations adjoining your property

North: Carson Tahoe Health Foundation, formerly Carson-Tahoe Hospital zoned Public Regional

(PR), current land use is a medical facility; East: Residential Office (RO) zoning, current land use is

medical office, residential; South: Residential Office (RO) zoning, current land use is medical office,

residential; West: Residential Office (RO) zoning, current land use is medical office, residential.

The proposed zoning designation of MFA is consistent with the surrounding properties existing

residential and office designations. In addition, the allowed uses of the proposed MFA designation

are in line with the current adjacent land uses.
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B. Explain why your project is similar to existing development in the neighborhood, and why
it will not hurt property values or cause problems, such as noise, dust, odors, vibration,
fumes, glare, or physical activity, etc. with neighboring property owners. Will the project
involve any uses that are not contained within a building? If yes, please describe. If not,
state that all uses will be within a building. Explain how construction-generated dust (if any)
will be controlled. Have other properties in your area obtained approval of a similar
request? How will your project differ in appearance from your neighbors? Your response
should consider the proposed physical appearance of your proposal, as well as comparing
your use to others in the area.

The proposed project is similar in nature to the other existing medical facilities in the area.
The use will not create additional noise, dust, odors, vibration, fumes, glare, or physical activity
above and beyond the property’s previous use. Land uses will be primarily contained within
the building. Construction generated dust will be controlled by utilization of BMP’s during
construction. Yes, other properties in the area have obtained approvals of a similar nature.
The proposed project will be similar in size and scale to the previous use and the existing uses
to the north, while utilizing similar building materials and building themes of the properties to
the south, east and west.

C. Provide a statement explaining how your project will not be detrimental to the use,
peaceful enjoyment or development of surrounding properties and the general
neighborhood.

The proposed project is similar in nature to the surrounding land uses and will blend nicely into
the area and therefore will not be detrimental to the peaceful enjoyment of the surrounding
properties.

D. Consider the pedestrian and vehicular traffic that currently exists on the road serving your
project. What impact will your development have when it is successfully operating? Will
vehicles be making left turns? Will additional walkways and traffic lights be needed? Will
you be causing traffic to substantially increase in the area? What will be the emergency
vehicle response time? State how you have arrived at your conclusions. What City
department have you contacted in researching your proposal? Explain the effect of your
project with the existing traffic in the area.

The proposed development will slightly increase the surrounding pedestrian and vehicular
traffic when successfully operating. Vehicles will be making left turns from N. Mountain St.
and W. Washington St. Additional walkways and traffic lights will not be needed. Traffic will
have an estimated vehicular trip generation of between 22 and 29 peak hour trips which are
far below the 80 peak hour trips required to trigger a traffic study per Carson City municipal
Code. There is a fire station located roughly three quarters of a mile away from the
development which should give an emergency vehicle response time of 3 to 5 minutes
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(Response times were gathered utilizing Carson City online data). See Traffic section for
complete discussion.

E. Explain any short-range and long-range benefit to the people of Carson City that will occur
if your project is approved.

The proposed project will provide a necessary service to the people of Carson City while

providing high quality jobs to the area. In the long term the services provided will make it more

convenient to those in need, and may potentially keep them in the Carson City area, which in

turn will keep money in the local economy that may otherwise be spent elsewhere.

Question 3. Has sufficient consideration been exercised by the applicant in adapting the project to
existing improvements in the vicinity?

Explanation A. How will your project affect the school district? Will your project add to the student
population or will it provide a service to the student population? How will your project
affect the Sheriff’s Office?

The proposed development will not create any changes in the needs from internal service

departments as the residents will not be school aged and fire and sheriff service requirements

will be similar to previous development.

B. If your project will result in the covering of land area with paving or a compacted surface,
how will drainage be accommodated? Talk to Engineering for the required information.

The development of this site for the uses proposed will not significantly increase upstream or
downstream storm flow runoff rates, volumes, velocities, depths, and will not influence
floodplain boundaries. See the Hydrology section and complete report in Appendix C.

C. Are the water supplies serving your project adequate to meet your needs without degrading
supply and quality to others in the area? Is there adequate water pressure? Are the lines in
need of replacement? Is your project served by a well? Talk to Public Works for the required
information.

The water supplies in the area of our project are adequate to meet the needs without
degrading supply and quality to others. There is adequate water pressure and existing water
lines are satisfactory working condition.

D. Is there Adequate capacity in the sewage disposal trunk line that you will connect to in order
to serve your project, or is your site on a septic system? Please contact Public Works for the
required information.
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The existing sewer system surrounding the subject property consists of predominantly 8”-12”
sewer lines, generally beneath adjacent roadways. This configuration should be able to
adequately support the proposed development without adversely impacting existing services.

E. What kind of road improvements are proposed or needed to accommodate your project?
Have you spoken to Public Works or Regional Transportation regarding road
improvements?

The only proposed improvements will be the replacement of existing driveway and sidewalk.
Additional road improvements will not be needed.

F. Indicate the source of the information that you are providing to support your conclusions
and statements made in this packet (private engineer, Public Works, Regional
Transportation, title report, or other sources).

The information provided is a collaboration between Manhard Consulting, LRS Architecture
and Sandra Wendel and Associates. It is in compliance with Carson City Municipal Code, NAC
and NRS. Requirements from Major Project Review MPR-14-042 are met. Utility and Internal
Service information was gathered from appropriate Carson City entities as cited when used.

G. If outdoor lighting is to be a part of the project, please indicate how it will be shielded from
adjoining property and the type of lighting (wattage/height/placement) provided.

Although it is anticipated that outdoor lighting will ultimately be part of the proposed project,

a detailed lighting plan is not included as part of this submittal package. Any lighting

associated with the proposed development will be in accordance with Carson City Municipal

Code Development standards Lighting Section 1.3.

H. Describe the proposed landscaping, including screening and arterial landscape areas (if
required by the zoning code). Include a site plan with existing and proposed landscaping
shown on the plan which complies with City ordinance requirements.

The Preliminary landscape plan is as shown in Figure 10. Where trees exist in proposed

landscape areas they will be preserved as feasible, dependent on final grading elevations and

to be evaluated by a Certified Arborist.

I. Provide a parking plan for your project. If you are requesting approval for off-site parking

within 300 feet, provide site plans showing (1) parking on your site, (2) parking on the off-

site parking lot, and (3) how much of the off-site parking area is required for any business
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other than your own. Design and dimensions of parking stalls, landscape islands, and traffic

aisles must be provided. If there is any other information that would provide a clearer

picture of your proposal that you would like to add for presentation to the Planning

Commission, please be sure to include this information. Please type the following signed

statement at the end of your application questionnaire.

See Site Plan in Appendix B

ACKNOWLEDGMENT OF APPLICATION

I certify that the foregoing statements are true and correct to the best of my knowledge and belief. I agree
to fully comply with all conditions as established by the Planning Commission. I am aware that this
permit becomes null and void if the use is not initiated within one-year of the date of the Planning
Commission’s approval; and I understand that this permit may be revoked for violation of any of the
conditions of approval. I further understand that approval of this application does not exempt me from
all City code requirements.

Applicant Date
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                        -
                        

                        MEDIUM SHRUBS    4`-6` HEIGHT 131
Minimum 5 gallon size

                        -
                        

                        SMALL SHRUBS & GROUNDCOVER    2`-4` HEIGHT 147
5 gallon up to required amount
1 gallon for shrubs in excess of
requirement

                        -
                        

                        BUNCHGRASS      HEIGHT VARIES 66
1 gallon size

                        -
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1 Introduction

1.1 Purpose of Study
This report presents the data, hydrologic and hydraulic analyses, and conclusions of a
preliminary drainage study performed for the proposed Carson Tahoe Hospital
Prestige Care Facility. The information, data, and calculations presented herein are
intended to provide preliminary drainage information for the application of a Special
Use Permit in accordance with the Carson City Municipal Code.

A cross-reference with the improvement plans will aid in the understanding of this
report. Please note - this study is intended to be a working document and will be
updated and/or revised as needed to correspond with design modifications. In
addition, in the interest of brevity and clarity, this report will defer to figures, tables,
and the data and calculations contained in the appendices whenever possible.

1.2 Project Location and Description
The following report represents the preliminary storm drain analysis for the Carson
Tahoe Hospital Prestige Care Facility Project (PCF Project) which is located south of
Fleischmann Way, west of North Minnesota Street, north of East Washington Street,
and east of North Mountain Street in Carson City, Nevada (Figure #1). The PCF
Project is a proposed 1.21 acre health care facility with the associated landscaping,
parking, and civil improvements. The proposed site combines parcel numbers
APN’s: 001-201-15/16/26/27 for an overall project area of 4.94 acres.

According to the Federal Emergency Management Agency (FEMA) Flood Insurance
Rate Map (FIRM) Community-Panel Number 3200010092F, the subject property is
in Zone AO (2’ Depth) and Zone X. A majority of the site is located in the Zone AO
with a 2’ depth and the remaining area is Zone X is an area determined to be outside
the 100-year floodplain. Reference FEMA panel in Appendix A.

The purpose of this report is to analyze the existing and proposed conditions of the
subject property based on the 5-year and 100-year peak flow events. The report
contains the following sections: (1) Methodology, (2) Existing Hydrology, (3)
Proposed Hydrology, and (4) Conclusion.

2 Methodologies and Assumptions

2.1 Hydrologic Analysis Methods
Hydrologic analyses were performed to determine the peak discharge for the 5-year
and 100-year peak flow events. Autodesk Sanitary and Storm Analysis (SSA) was
used to perform a Rational Method analysis to model the hydrologic basins that
contribute in the existing and proposed conditions.
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Parameters for peak storm flow and runoff volume estimates presented herein were
determined using the data and methodologies presented in the Carson City Municipal
Code, Division 14 – Storm Drainage section. In instances where the Carson City
Municipal Code, Division 14 (CCMC-14) was lacking information or specificity, the
Washoe County Hydrologic Criteria and Drainage Design Manual (1996) and/or the
other appropriate sources and software user manuals were referenced.

For the existing and proposed on-site hydrologic conditions, the Rational Method was
utilized in accordance with the CCMC-14. A minimum time of concentration of 10-
minutes was used for all subbasins for a conservative analysis.

The rainfall characteristics were modeled using the NOAA database
(http://dipper.nws.noaa.gov/hdsc/pfds/sa/nv_pfds.html) to determine site specific
depth of precipitation (Appendix A).

2.2 Hydraulic Modeling Methods
Hydraulic analyses were performed using the associated hydrologic data to provide
the estimates of the elevation of floods for the selected recurrence intervals. Water-
surface elevations were computed in SSA using hydrodynamic routing.
Hydrodynamic routing solves the complete Saint Venant equations throughout the
drainage network and includes modeling of backwater effects, flow reversal,
surcharging, lopped connections, pressure flow, and interconnected ponds.
Hydrodyanmic routing provides a formulation for channels and pipes, including
translation and attenuation effects.

2.3 Assumptions
Since the Rational Method was employed for developed on-site peak storm flow
estimations, reductions associated with hydrograph routing and combining have been
neglected from the analyses herein. This contributes to the conservative nature of the
‘worst case’ analysis methods applied in this study.

3 Existing Drainage Conditions

3.1 Existing Off-Site Drainage
The subject property is located in the Ash Canyon Drainage and is the in Zone AO (2’
Depth). The effective hydraulic model routes a portion of the 100-year peak flood
event through the site. The flows enter the western edge of the property at the
intersection of North Mountain Street and Topaz Drive and at the intersection of
North Mountain Street and Tahoe Drive. The peak flood flows in an easterly –
southeasterly direction and eventually combine with other surface flows at the
intersection of North Minnesota Street and West Washington Street.
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3.2 Existing On-Site Drainage
The existing hydrologic analysis was based on the fact that the site was previously
developed and the existing hydrologic sub-basins were delineated based on the
existing stormdrain system.

For the existing catchment a time of concentration (Tc) and the Rational Method
coefficients were selected, taking into consideration the catchment characteristics,
which include catchment area and land cover. Weighted run-off coefficients were
calculated for each basin (Table 1). A 5-year intensity of 1.47 in/hr and 100-year
intensity of 3.57 in/hr were used. Table 1 and Figure 2 summarize the characteristics
of on-site catchments in to study area. Reference Appendix B for the complete
Rational Method analysis. Reference Figure 2 (Existing Hydrologic Conditions) in
the map pocket for existing hydrology drainage map and the associated hydrologic
sub-area.

Table 1 – Existing Conditions Rational Method Model Summary for the PCF
Project, Reno, Nevada.

Sub-
Basin

Area
(Ac.)

Rational
Method

Coefficient
(C5/C100)

Time of
Concentration

(min)

Rainfall
Intensity
(I5/I100)
(in/hr)

5-Year
Peak Flows

(cfs)

100-Year
Peak Flows

(cfs)

X-01 0.33 0.68/0.85 10.00 1.47/3.57 0.33 1.00
X-02 0.42 0.85/0.95 10.00 1.47/3.57 0.53 1.42
X-03 0.42 0.42/0.66 10.00 1.47/3.57 0.26 0.99
X-04 0.39 0.81/0.92 10.00 1.47/3.57 0.47 1.28
X-05 0.32 0.68/0.81 10.00 1.47/3.57 0.32 0.93
X-06 0.29 0.52/0.72 10.00 1.47/3.57 0.22 0.75
X-07 0.72 0.20/0.50 10.00 1.47/3.57 0.21 1.29
X-08 0.36 0.61/0.79 10.00 1.47/3.57 0.32 1.02
X-09 0.26 0.78/0.89 10.00 1.47/3.57 0.31 0.83
X-10 0.23 0.58/0.78 10.00 1.47/3.57 0.20 0.64
X-11 0.20 0.68/0.85 10.00 1.47/3.57 0.20 0.61
X-12 0.59 0.85/0.95 10.00 1.47/3.57 0.74 2.00
X-13 0.27 0.65/0.81 10.00 1.47/3.57 0.26 0.78
X-14 0.14 0.85/0.95 10.00 1.47/3.57 0.19 0.48

TOTAL 4.94 ----- ----- ----- 4.56 14.02

The 5-year and 100-year peak flows from on-site catchment in the existing condition
are 4.56 cfs and 14.02 cfs, respectively. The existing flows are conveyed in an
existing stormdrain system and routed in a southeasterly direction.
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4 Proposed Drainage Conditions

4.1 Proposed Off-Site Drainage
The previously discussed peak flow event (Section 3.1) will be routed around the
proposed building. The proposed stormdrain system and the proposed street sections
will convey the through the subject property to the intersection of North Minnesota
Street and West Washington Street, which is similar to existing conditions according
to the effective HEC-RAS model.

4.2 Proposed On-Site Drainage
The sub-areas took into account the proposed on-site and off-site flows that affect the
site. The associated calculated 5-year and 100-year peak flows can be found in Table
2, the detention facility can be referenced in Tables 3 and Appendix C. Both pipe
sizes and catch basins have been sized to accommodate the proposed flows.
Reference Figure 3 in the map pocket for the associated hydrologic sub-areas and the
proposed catch basins. For the catch basin design and analysis, the project site was
divided into 11 on-site drainage basins. Weighted run-off coefficients were
calculated for each basin (Table 2). A 5-year intensity of 1.47 in/hr and 100-year
intensity of 3.57 in/hr were used. All drainage for the basins will be contained in
swales and the roadway and will travel to the catch basins. From the catch basins,
the flow will be routed through the proposed storm drain system. Refer to Appendix
C, Hydrologic Analysis for all data and supporting calculations using the Rational
Method.

Table 2 – Proposed Conditions Rational Method Model Summary for the PCF
Project, Reno, Nevada.

Sub-
Basin

Area
(Ac.)

Rational
Method

Coefficient
(C5/C100)

Time of
Concentration

(min)

Rainfall
Intensity
(I5/I100)
(in/hr)

5-Year
Peak Flows

(cfs)

100-Year
Peak Flows

(cfs)

P-01 0.27 0.47/0.70 10.00 1.47/3.57 0.19 0.68
P-02 1.02 0.75/0.89 10.00 1.47/3.57 1.13 3.24
P-03 0.35 0.85/0.95 10.00 1.47/3.57 0.44 1.19
P-04 0.64 0.20/0.50 10.00 1.47/3.57 0.19 1.14
P-05 0.62 0.77/0.90 10.00 1.47/3.57 0.70 1.99
P-06 0.17 0.63/0.81 10.00 1.47/3.57 0.16 0.49
P-07 0.21 0.48/0.70 10.00 1.47/3.57 0.15 0.53
P-08 0.75 0.62/0.80 10.00 1.47/3.57 0.68 2.14
P-09 0.41 0.85/0.95 10.00 1.47/3.57 0.50 1.36
P-10 0.28 0.53/0.70 10.00 1.47/3.57 0.22 0.70
P-11 0.22 0.85/0.95 10.00 1.47/3.57 0.28 0.75

TOTAL 4.94 ----- ----- ----- 4.64 14.21
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4.3 Detention
There is very little increase in flows from the existing and proposed conditions. This
is due to the subject property being previously developed and having similar runoff
coefficients. According to the existing and proposed hydrologic analysis, the existing
5-year and 100-year condition flows are 4.56 cfs and 14.02 cfs, respectively. The
proposed 5-year and 100-year condition flows are 4.64 cfs and 14.21 cfs. Therefore,
according to CCMC-14, the proposed detention facility will detain more than the
required 0.08 cfs.

5 Conclusions and Recommendations

5.1 General Considerations
This study is intended to be a working document and may require updates and
revisions to address the status of the improvement plans. As grading designs and
surface water flow patterns are refined with subsequent plan editions, revisions may
be required for the street flow and catch basin interception/bypass calculations
provided herein.

5.2 Regulations and Master Plans
The proposed improvements and the analyses presented herein are in accordance with
drainage regulations presented in Carson City Municipal Code, Division 14 – Storm
Drainage section. In instances where the Carson City Municipal Code, Division 14
(CCMC-14) was lacking information or specificity, the Washoe County Hydrologic
Criteria and Drainage Design Manual (1996) and/or the other appropriate sources
and software user manuals were referenced.

5.3 Impacts to Adjacent Properties
The performance of the proposed project improvements, roadways,
detention/retention, and storm water conveyance facilities, once constructed, will not
adversely impact upstream or downstream properties adjacent to this site. The
development of this site for the uses proposed will not significantly increase upstream
or downstream storm flow runoff rates, volumes, velocities, depths, and will not
influence floodplain boundaries. The fact that the subject property was previously
developed there will be additional impacts to adjacent properties.

5.4 Standards of Practice
This study was prepared using the degree of care and skill ordinarily exercised, under
similar circumstances, by reputable professional engineers practicing in this and
similar localities.
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14.1 - Drainage policy introduction and basic principles.

Adequate drainage systems shall be provided in order to preserve and promote the general health,
welfare, and economic well being of the region. Drainage is a regional feature that affects all of Carson
City. Drainage plans shall be consistent with and integrated with the Carson City drainage master plan
upon adoption. This characteristic of drainage requires coordination and cooperation from both the public
and private sectors.

Storm water drainage systems are an integral part of the development process. The planning of
drainage facilities shall be included in the development process and in preparation of improvement plans.

Drainage systems require space to accommodate conveyance and storage functions. When the
space requirements are considered, the provision for adequate drainage becomes a competing use for
space along with other land uses.

Storm drainage planning for all development shall include the allocation of space for drainage facility
construction and maintenance, which may entail the dedication of right-of-way and/or easements. The
provision of multi-use facilities such as combining with parks, open space, and recreation needs is
strongly encouraged.

14.1.1 Water Rights. All drainage systems shall be planned and constructed with consideration
given to the existing water rights and applicable water laws.

14.1.2 Reasonable Use of Drainage. Downstream properties shall not be unreasonably
burdened with increased flow rates, negative impacts, or unreasonable changes in manner of
flow from upstream properties. Drainage problems shall not be transferred from one location to
another. However, downstream properties cannot block natural or existing runoff through their
site and shall accept runoff from upstream properties.

"Reasonable use of drainage" is defined for planning purposes, as providing an economic and
hydraulically efficient drainage system which is demonstrated not to adversely and unreasonably
impact downstream properties within reason. This "reasonable use of drainage" therefore allows
development to occur while preserving the rights of adjacent property owners.

14.1.3 Change in Manner of Flow. Development shall tend to concentrate existing natural sheet
flow into point flows at property lines. These point flows are generally associated with outlets
from gutter flow, storm drains, and detention facilities. Downstream properties may experience a
longer duration of storm flows, and greater flows in general due to a shortened time of
concentration. Discharge of point flows on downstream property can cause increased erosion at
the discharge point and further downstream. Therefore, downstream facilities shall be evaluated
for runoff capacity during the design and review process. Mitigation of these point flows can be
accomplished through energy dissipaters or flow spreaders. Point flows shall be discharged to
downstream properties at non-erosive velocities and depths of flow.

14.1.4 Diversion of Drainage. Development can alter the historic or natural drainage paths.
When these alterations result in a local on-site drainage system that discharges back into the
natural drainage-way or wash at or near the historic location, then the alterations (inter-basin
transfer) are generally acceptable. However, when flows from the local on-site drainage system
do not return to the historic drainage-way or wash, then inter-basin transfer may result. These
inter-basin transfers are generally not acceptable. Planning and design of drainage systems
shall not be based on the premise that storm water can be transferred from one basin to
another unless part of an adopted city regional drainage system plan.

The flow of storm runoff shall be maintained within its natural drainage course unless
reasonable use is demonstrated otherwise. When storm water is discharged into an existing
drainage course, the peak discharge into the water course shall not adversely affect or cause
damage to property along the drainage course now or in the future based on existing zoning and the
Carson City master plan build-out conditions. Erosional impacts due to concentration of flows and
increased flow durations shall be evaluated and mitigated.
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14.1.5 Water Quality. Storm drainage improvements shall incorporate water quality and erosion
controls in accordance with the Nevada "Handbook of Best Management Practices," this
division, and accepted engineering practice. Storm drainage leaving a development may not be
of a quality that shall adversely affect downstream uses.

14.1.6 Drainage Improvements. Drainage improvements consist of curb and gutter, inlets and
storm drains, culverts, bridges, swales, ditches, channels, detention areas, and other drainage
facilities required to convey design storm runoff to the point of discharge. Drainage
improvements are further defined as on-site (private) facilities that serve a specific development
and are privately owned and maintained or off-site (public) facilities. Public and private drainage
facilities shall be constructed in accordance with the requirements of this division.

14.1.7 Floodplain Management. Floodplain management shall provide the guidance, conditions,
and restrictions for development in floodplain areas while protecting the public's health, safety,
welfare, and property from danger and damage. Development within the Federal Emergency
Management Agency (FEMA) designated floodplains shall comply with CCMC, and
requirements of the National Flood Insurance Program (NFIP).

14.1.8 Storm Runoff Detention. Detention is considered a viable method to reduce storm runoff
from developed properties. Temporarily detaining storm runoff can significantly reduce
downstream flood hazards as well as pipe and channel requirements. Storage also provides for
sediment and debris collection which reduces maintenance requirements for downstream
channels and streams.

Local detention storage for land development, which includes subdividing land, shall be required
when the development increases flows and downstream conveyance capacities of the drainage
system are not capable of handling non-detained flows, and the developer elects to not upgrade the
existing storm drainage system. Onsite detention storage shall be sized to detain sufficient runoff to
limit flows from a five (5) year storm (Q5) to their predevelopment condition.

The capacity of downstream conveyance systems shall be analyzed in accordance with this
division and shall be based on runoff from the development as fully improved. Local detention can
also be required when designated in flood or drainage master plans to reduce the peak rate in
regional facilities.

Exemptions to the detention policy may be granted by the city for the following:

1. Developments which discharge directly to a regional flood control facility, provided the
facility is completed per the adopted plan and designed for the contributing flows.

2. Locations where a local detention facility is designed and constructed to serve several
developments and the contributing flows.

3. Downstream facilities are upgraded to accommodate the increased flow.

4. Where the downstream facilities are adequate to carry up to one hundred (100) year flows.

All exemptions are subject to approval by the city.

14.1.9 Lower Watershed Design. In certain circumstances, i.e., close to the drainage system's
point of discharge, it may be desirable to not detain storm water runoff. The option to directly
discharge shall be at the sole option of the city and after review of a flood route analysis.

14.1.10 Storm Runoff Retention and Infiltration. Storm runoff retention and infiltration has been
used to eliminate the need for constructing outlet structures and for ease of construction.
However, problems with retention basins and infiltration facilities include perpetual maintenance
requirements, soil expansion, siltation, decreasing infiltration capacity, insect abatement and
also poses a hazard to city groundwater resources through possible contamination.

14.1.11 Drainage Facilities Maintenance. An important part of all storm drainage facilities is the
continued maintenance of the facilities to insure they shall function as designed. Maintenance of
detention facilities involves removal of debris and sediment. Such tasks are necessary to
preclude the facility from becoming unhealthy and to retain the effectiveness of the detention
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basin. Sediment and debris must also be periodically removed from channels and storm drains.
Trashrack and street inlets must be regularly cleared of debris to maintain system capacity.
Channel bank erosion, damage to drop structures, crushing of pipe inlets and outlets, and
deterioration to the facilities must be repaired to avoid reduced conveyance capability,
unsightliness, and ultimate failure.

All drainage facilities shall be designed to minimize facility maintenance as well as to provide
ease of maintenance and include maintenance access to the drainage facility. The owner of the
drainage facilities shall be responsible for mosquito control and the method of control shall comply
with Carson City environmental health department.

The property owner or developer shall be responsible for maintenance of all privately owned on-
site drainage facilities including, but not limited to, inlets, pipes, channels, and detention basins,
unless otherwise required or modified by separate agreement. Shall the property owner or developer
fail to adequately maintain said facilities, Carson City shall be given the right to enter said property,
upon proper notice, for the purposes of maintenance. All such maintenance costs shall be assessed
against the owner(s). A maintenance agreement shall be provided to the city for all projects.

14.1.12 Drainage Easements. Easements shall be provided where necessary for access and
maintenance of the storm drain system.

(Ord. 2001-23, Development Standards).

14.2 - Technical criteria.

14.2.1 Design Storm Events. Drainage facilities shall be designed to convey the run off for the twenty-
four (24) hour duration storm with a recurrence interval for a minor storm event (five (5) year) and a
major storm event (one hundred (100) year).

14.2.1.1 Storm Runoff Determination. Storm runoff (rates and volumes) shall be determined in
accordance with the following methods (other methods may be used if approved by development
engineering):

Contributing Basin Area

(A)

Computation Procedure

A ≤ 100 Acres Rational formula, SCS TR-55, or HEC-1 SCS Unit Hydrograph or Kinematic

Wave)

10 SM.> A ≥ 100 Acres SCS TR-55 or HEC-1 (SCS Unit Hydrograph or Kinematic Wave)

A > 10 S.M. HEC-1 (SCS Unit Hydrograph or Kinematic Wave)

14.2.1.2 Rainfall. Rainfall data tables and storm design information shall be derived from
the NOAA Atlas, latest edition, or other city approval.

14.2.1.3 Streets. The use of streets to convey runoff, although naturally occurring, interferes with
the primary function of the street for transportation purposes. Streets are, however, an important
component in the storm drainage system due to their large storm carrying capacity obtained for little
or no drainage costs. In order to balance these two competing street uses, limits on the street
carrying capacity are required based on the street classification related to emergency usage during
storm and flood events.
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The allowable street capacity for different roadway functional classifications shall be determined in
accordance with Table 14.1 and Table 14.2. To ensure cleaning velocities at low flows, gutters shall have
a minimum slope of four-tenths of one percent (0.40%).

14.2.1.4 Culverts, Bridges, Valley Gutter and Dip Sections. Culverts and bridges shall be installed
where natural or manmade drainage channels are crossed by streets. Valley gutters, or "dip
sections," shall be permitted on local streets. The amount of channel flow which crosses over the
street shall be minimized (not more than 0.5 feet) to protect the street embankment and pavement
from erosion damage as well as to protect vehicles and pedestrians from dangerous flow depths and
velocities. Bridges and culvert crossings under streets shall be sized for the required design storm
capacity in accordance with Table 14.1

Table 14.1
Design Storm Events for Crossings

Design Storm Criteria Design Storm Event (see Notes)

1. Local Streets 25-year return period, 24-hour duration

2. Arterial and Collector Streets 100-year return period, 24-hour duration

3. Developments (commercial, industrial, residential) 5-year return period, 24-hour duration

Notes:

1. All development shall provide emergency flow paths for a one hundred (100) year peak storm in
accordance with Table 14.2

2. Refer to section 14.3.1 for additional situations where the drainage system shall be designed for not
less than a one hundred (100) year return period, twenty-four (24) hour duration.

3. Refer to section 14.1.8 for additional requirements for projects located within a floodplain.

(Ord. 2001-23, Development Standards).

14.3 - Storm drain system.

14.3.1 Introduction. The size of the storm drain system is generally governed by the design storm peak
flows as shown in Table 14.2. There are conditions, however, when the storm drain system design
shall be governed by the one hundred (100) year return period, twenty-four (24) hour duration storm
flows. Storm drain systems shall be designed for not less than a one hundred (100) year peak storm
for the following situations:

1. Locations where street flow is collected in a sump with no allowable overflow capacity.

2. Locations where the desired one hundred (100) year return period, twenty-four (24) hour
duration storm flow direction is not reflected by the street flow direction during a one hundred
(100) year return period, twenty-four (24) hour duration storm (i.e., flow splits at intersections).

If a storm drain is to be designed to convey one hundred (100) year return period, twenty-four (24)
hour duration storm flows, then the inlets to the storm drain shall be designed accordingly.
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Table 14.2
Design Storm Street Capacity Limitations

Roadway

Functional

Classification

Maximum Limits of Street Inundation (See Notes)

1) Arterial Q5 Storm: Flow contained in R/W. No curb overtopping. A minimum forty-eight

foot (48') wide dry lane centered shall be maintained and in each direction twenty-

four feet (24'). Runoff in excess of street capacity shall be piped.

Q100 Storm: Flow contained to not inundate structures. Maximum depth at gutter

flow line shall be 1 foot (1'). A minimum twelve foot (12') wide dry lane shall be

maintained in each direction or twenty-four feet (24') centered.

2) Collector Q5 Storm: Flow contained in R/W. No curb overtopping. A minimum eighteen foot

(18') wipe dry lane centered shall be maintained. Runoff in excess of street

capacity shall be piped.

Q100 Storm: Flow contained to not inundate structures. Maximum depth at gutter

flow line shall be one foot (1'). A minimum twelve foot (12') wide dry lane shall be

maintained centered.

3) Local or

Industrial Street

Q5 Storm: Flow contained in R/W. No curb overtopping. A minimum twelve foot

(l2') wide dry lane centered shall be maintained. Runoff in excess of street capacity

shall be piped.

Q100 Storm: Flow contained to not inundate structures. Maximum depth at gutter

flow line shall be one foot (1'). Street flooded.

Notes:

1. Where no curb exists, encroachment onto adjacent property shall be allowed but must contained to
not inundate structures.

2. Other criteria such as the Federal Housing Administration regulations may impose standards more
restrictive than cited.

14.3.2 Design Criteria.

14.3.2.1 Allowable Storm Drain Capacity.

The storm drain capacity calculations shall begin at the storm drain outlet and proceed
upstream, accounting for all energy losses. The Energy Grade Line (EGL) and Hydraulic Grade Line
(HGL) shall be calculated to include all hydraulic losses including friction, expansion, constriction,
bend, and junction losses. The available energy at all junctions and transitions shall be checked to
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determine whether or not the flow in the storm drain shall be pressurized due to backwater effects
even if the design flow is less than the full flow capacity of the storm drain.

If any section of the storm drain is pressurized due to backwater effects, then the storm drain
system shall be designed to convey the design storm under surcharged or pressure flow conditions.
The storm drain shall be considered surcharged when the depth of flow (HGL) in the storm drain is
greater than eighty percent (80%) of full flow depth. The maximum level of surcharging for the
capacity analysis shall be limited to maintaining the HGL to one foot (1') below the final grade above
the storm drain at all locations. Special site conditions that warrant additional surcharging shall
require locking type manhole covers or grated covers and shall be reviewed on a case-by-case basis
by development engineering.

14.3.2.2 Allowable Storm Drain Velocity. The maximum allowable storm drain velocity is
dependent on many factors including the type of pipe, the acceptable wear level during the pipe
design life, proposed flow conditions (open channel versus pressure flows), and the type and quality
of construction of joints, manholes, and junctions. In consideration of the above factors, the
maximum velocity in all storm drains and culverts shall not exceed the erosion resisting capabilities
of the conduit and storm drain system, but in no case exceed fifteen feet (15') per second (fps).

All storm drains and culverts, and low flow outlets shall be designed to maintain a minimum
velocity of three (3) fps at half or full conduit conditions, but in no case shall the storm drain slope be
less than one-fourth percent (¼%).

14.3.2.3 Manning's Roughness Coefficient. All storm drain system hydraulic calculations shall be
performed using Manning's formula. A Manning's roughness factor, or "n," shall be as defined by the
specific pipe manufacturer provided that the coefficient is within the range of accepted engineering
standards.

14.3.2.4 Pipe Size. The minimum pipe size for storm inlet laterals and storm drain mains shall be
fifteen inches (15″) in diameter for round pipe, or an equivalent flow area for other pipe shapes. 

14.3.2.5 Minimum and Maximum Cover. The required cover over a storm drain pipe is dependent
on many factors including the design pipe strength, pipe size, and cover material. For practical
purposes, the storm drain shall be protected from potential surface disturbances and displacements.
The minimum and maximum cover is dependent upon the design pipe strength.

14.3.2.6 Manhole and Junction Spacing. A manhole, catch basin, or junction box shall be located
at all changes in pipe size, direction, elevation and grade for all pipes with a diameter (or rise
dimension) of less than forty-eight inches (48″), and at the end of all public storm drain lines (unless 
the storm drain daylights at the end of the line). Maximum spacing between manholes or junction
boxes shall be three hundred fifty feet (350'). For pipes with a diameter (or rise dimension) of forty-
eight inches (48″) and greater, the designer shall consult with development engineering for location 
of manholes and junctions based on hydraulic and maintenance considerations.

14.3.2.7 Horizontal Alignment. The horizontal alignment of storm drains shall be generally straight
between manholes and/or junctions. All storm drains shall be placed within the right-of-way
dedicated for public streets unless the use of easements is approved by development engineering.

When storm drains are to be installed in existing streets, factors such as curbs, gutters, drainage
ditches, sidewalks, traffic conditions, pavement conditions, future street improvement plans, and existing
utilities shall be considered by the design engineer when selecting the storm drain location and alignment.

14.3.2.8 Utility Clearances. Storm drains and culverts shall be located to minimize potential
contamination and disturbance of water supply and sanitary sewer mains. Additional requirements
may be imposed by the local utility companies, or the Nevada Division of Health. Where
requirements differ, the more stringent shall apply.

14.3.2.9 Storm Inlet and Catch Basin Types, Locations, and Capacity Factors. Standard storm
inlet and catch basin details are included in the standard details. The allowable use of these storm
inlet and catch basin types is presented on Table 14.3. Allowable inlet capacity factors for each of
the standard inlets and catch basins are also presented on Table 14.3. These capacity factors shall
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be applied to the theoretical capacity of the inlets and catch basins to account for conditions which
decrease the capacity of the standard inlets. These conditions include plugging from debris and
sediment, pavement overlaying, variations in design assumptions, and the general deterioration of
the inlet and catch basin conditions over time. All catch basins shall have sumps (seventeen inches
(17″) minimum, twenty-four inches (24″) maximum). 

Catch basins or inlets shall be installed at low points of vertical curves, at all street intersections, and
at sufficient intervals to intake the design storm peak flow such that flows shall not interfere with traffic or
flood adjoining property in accordance with the requirements of Table 14.2. Catch basins and inlets at
street intersections shall be located on the upstream side of the intersection and upstream of crosswalk
locations.

When storm drain pipes are connected to a catch basin, inlet, or manhole with concrete/grout, both
the inside and outside of the catch basin, manhole, or inlet shall be grouted at the pipe connection.

14.3.3 Materials.

14.3.3.1 Pipe Material and Shape.

The material and shape of the storm drain shall be in accordance with the "Standard
Specifications for Public Works Construction." Round, square, or rectangular reinforced concrete
pipe (RCP) in accordance with ASTM C-789 or C-850 shall be used for storm drain construction
under roadways, driveways and other traffic areas. Reinforced concrete pipe shall be at a minimum
Class III, or the appropriate class when design requires a greater pipe support strength. Other pipe
materials as approved by the city for storm drain use, with the exception of corrugated metal
(permitted for residential driveway culverts), are permitted outside of roadway or traffic areas.

14.3.3.2 Manholes. Precast manhole tees are not allowed where there is a change in storm drain
slope or alignment or where there are intersecting storm drain mains or laterals. Pipes may be
directly cast into the manhole base. Gasketed joints, locking type manhole covers, and/or grated
manhole covers for pressure flow conditions may be required.

14.3.3.3 Storm Drain Outlet Protection. Storm drain outlets shall be designed to prevent the
receiving channel from scour erosion or sediment deposition and shall be constructed with outlet
protection for discharges to channels with unlined bottoms in accordance with the following:

Outlet Velocity (fps) Minimum Outlet Protection

Less than 5 Rip-rap protection

Between 5 and 15 Rip-rap protection or Energy Dissipater

Greater than 15 Energy dissipater

For channels with unlined bottoms, the outlet discharge velocity shall not exceed the maximum
allowable channel velocity without an energy dissipation structure. Specifications for the outlet
protection shall be submitted with the improvement plans.

14.3.4 Storm Drain Hydraulic Analysis. A hydraulic analysis of all storm drains shall be performed and
submitted to development engineering as part of the technical drainage report. Storm drain hydraulic
and capacity analysis shall account for changes in flow conditions (open channel versus pressure
flow) in the HGL and EGL calculations. Both the HGL and the EGL for the design flow shall be
included on storm drain improvement plans as part of the drainage report.
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Table 14.3
Allowable Storm Inlet Types and Capacity Factors

Inlet or Catch

Basin Type

Permitted Use Permitted Location

Condition

Capacity Factor

Catch Basin Type 1 Private Use Only Sump 0.65

Catch Basin Type

1A

Street with Curb and

Gutter

Continuous Grade

Sump

0.70 (Grate), 0.80 (Curb

Opening) 0.65

Catch Basin Type 3 Landscaped or

Unimproved Areas

Sump 0.50

Catch Basin Type 4 Street with Curb and

Gutter

Continuous Grade

Sump

0.70 (Grate), 0.80 (Curb

Opening) 0.65

Notes:

1. Capacity factor is applied to the theoretical inlet capacity to obtain the allowable inlet capacity to
account for factors which reduce actual inlet capacity.

14.3.5 Design Standards for Culverts. Culverts shall be designed and constructed using the following
standards. The analysis and design shall consider design flow, culvert size and material, entrance
structure layout, outlet structure layout, and erosion protection.

14.3.5.1 Culvert Sizing Criteria.

14.3.5.1.1 Design Frequency. As indicated in section 14.2.1.4 (culverts), all culverts shall be
designed to pass the flow from the design storm including an overflow section where permitted.

14.3.5.1.2 Minimum Size. The minimum culvert size shall be eighteen inches (18″) diameter for 
round pipe or an equivalent flow area for other pipe shapes.

14.3.5.2 Culvert Materials. Culverts shall be RCP in accordance with the standard details under
roadways, and other traffic areas. For rural residential driveways CMP is allowed. The use of dip
sections rather than culverts are encouraged for rural residential driveway crossings.

14.3.5.3 Outlet Protection. Outlet erosion protection for discharges to channels with unlined
bottoms shall be provided as follows:

Outlet Velocity (fps) Required Outlet Protection

Less than 5 Rip-rap protection

Between 5 and l5 Rip-rap protection or energy dissipater

Greater than 15 Energy dissipater
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Specifications for the outlet protection shall be submitted with the improvement plans.

14.3.5.4 Headwater Criteria. The maximum headwater for the design storm for culverts greater
than thirty-six inches (36″) diameter or a culvert rise of thirty-six inches (36″) shall be one-and-one-
half (1.5) times the culvert height. The maximum headwater for culverts with a height of thirty-six
inches (36″) or less shall be five feet (5′) if adjacent properties are not adversely affected. 

14.3.5.5 Alignment. Whenever possible, culverts shall be aligned with the natural channel to
reduce inlet and outlet transition problems.

14.3.5.6 Temporary Crossing. Temporary crossings are defined as dip road sections with a culvert
sized to pass nuisance flow, or a culvert system that does not meet criteria presented in this manual.
Temporary crossings shall be reviewed on a case by case basis. Consideration shall be given to the
following items:

1. Drainage area contributing to crossing.

2. Level of roadway traffic.

3. Vertical and horizontal roadway alignment (sight distance).

4. Alternate access routes.

5. Time frame for temporary crossing (time to construction of permanent crossing).

6. Current and projected development density.

7. Twenty-five (25) year and one hundred (100) year storm flows.

14.3.5.7 Multiple Barrel Culverts. Multiple culverts may be used if available fill height limits the size
of culvert needed to convey the flood flow.

14.3.5.8 Inlet and Outlet Configuration. Culverts shall be designed with protection at the inlet and
outlet areas. The culvert inlet shall include a headwall with wingwalls or a flared end-section.

The outlet area shall also include a headwall with wingwalls or a flared end-section. Where outlet
velocities exceed the limitation set forth in Section 14.3.5.3 (outlet protection), an energy dissipater shall
be required.

14.3.5.9 Structural Design. All culverts shall be designed to withstand, as a minimum, an H-20
loading in accordance with the design procedures of AASHTO "Standard Specifications for Highway
Bridges" and with the pipe manufacturer's recommendations.

14.3.6 Drainage Channels. When open drainage channels are permitted, the potential for erosion and
scour shall be determined, and submitted as part of the drainage report. Recommended mitigation
measures to prevent erosion and sediment deposition shall be identified and incorporated into
design of the drainage channels. Flow velocities in drainage shall not exceed the maximum
permissible flow velocities for the design storm as recommended in the American Society of Civil
Engineers (ASCE) Manuals and Reports of Engineering Practice No. 77, "Design and Construction
of Urban Storm water Management Systems."

Side slopes for unlined channels shall be 3:1 (horizontal to vertical) or flatter. Side slopes for lined
channels shall be 2:1 (horizontal to vertical) or flatter. The use of rip rap as a channel lining is
discouraged due to maintenance requirements.

All drainage channels that are not located within public rights-of-way shall be located in easements
dedicated to the city or the appropriate entity, and shall be provided with a permanent maintenance
access road in accordance with Section 12.11.14 (improved maintenance access) to provide access for
maintenance.

(Ord. 2001-23, Development Standards).
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    Carson Tahoe Hospital
Prestige Care Facility

5-Year Existing Conditions

  

Project Description
EX_HYDRO_5YR.SPF

Project Options
CFS
Elevation
Rational
SCS TR-55
Hydrodynamic
YES
NO

Analysis Options
Dec 11, 2014 00:00:00
Dec 12, 2014 00:00:00
Dec 11, 2014 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
0
14
15
12
3
0
0
0
12
1
11
0
0
0
0
0
0

Rainfall Details
5 year(s)

        Outlets ..........................................................................
Pollutants ..............................................................................
Land Uses ............................................................................

Return Period........................................................................

Links......................................................................................
        Channels ......................................................................
        Pipes ............................................................................
        Pumps ..........................................................................
        Orifices .........................................................................
        Weirs ............................................................................

Nodes....................................................................................
        Junctions ......................................................................
        Outfalls .........................................................................
        Flow Diversions ...........................................................
        Inlets ............................................................................
        Storage Nodes .............................................................

Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................
Reporting Time Step ............................................................
Routing Time Step ................................................................

Rain Gages ...........................................................................
Subbasins..............................................................................

Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................

File Name .............................................................................

Flow Units .............................................................................
Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................



    Carson Tahoe Hospital
Prestige Care Facility

5-Year Existing Conditions

  

Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 X-01 0.33 0.6800 0.25 0.17 0.06 0.33 0  00:10:00
2 X-02 0.42 0.8500 0.25 0.21 0.09 0.53 0  00:10:00
3 X-03 0.42 0.4200 0.25 0.10 0.04 0.26 0  00:10:00
4 X-04 0.40 0.8100 0.25 0.20 0.08 0.47 0  00:10:00
5 X-05 0.32 0.6800 0.25 0.17 0.05 0.32 0  00:10:00
6 X-06 0.29 0.5200 0.25 0.13 0.04 0.22 0  00:10:00
7 X-07 0.72 0.2000 0.25 0.05 0.04 0.21 0  00:10:00
8 X-08 0.36 0.6100 0.25 0.15 0.05 0.32 0  00:10:00
9 X-09 0.27 0.7800 0.25 0.19 0.05 0.31 0  00:10:00

10 X-10 0.23 0.5800 0.25 0.14 0.03 0.20 0  00:10:00
11 X-11 0.20 0.6800 0.25 0.17 0.03 0.20 0  00:10:00
12 X-12 0.59 0.8500 0.25 0.21 0.12 0.74 0  00:10:00
13 X-13 0.27 0.6500 0.25 0.16 0.04 0.26 0  00:10:00
14 X-14 0.15 0.8500 0.25 0.21 0.03 0.19 0  00:10:00



    Carson Tahoe Hospital
Prestige Care Facility

100-Year Existing Conditions

  

Project Description
EX_HYDRO_100YR.SPF

Project Options
CFS
Elevation
Rational
SCS TR-55
Hydrodynamic
YES
NO

Analysis Options
Dec 11, 2014 00:00:00
Dec 12, 2014 00:00:00
Dec 11, 2014 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
0
14
15
12
3
0
0
0
12
1
11
0
0
0
0
0
0

Rainfall Details
100 year(s)

        Outlets ..........................................................................
Pollutants ..............................................................................
Land Uses ............................................................................

Return Period........................................................................

Links......................................................................................
        Channels ......................................................................
        Pipes ............................................................................
        Pumps ..........................................................................
        Orifices .........................................................................
        Weirs ............................................................................

Nodes....................................................................................
        Junctions ......................................................................
        Outfalls .........................................................................
        Flow Diversions ...........................................................
        Inlets ............................................................................
        Storage Nodes .............................................................

Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................
Reporting Time Step ............................................................
Routing Time Step ................................................................

Rain Gages ...........................................................................
Subbasins..............................................................................

Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................

File Name .............................................................................

Flow Units .............................................................................
Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................



    Carson Tahoe Hospital
Prestige Care Facility

100-Year Existing Conditions

  

Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 X-01 0.33 0.8500 0.60 0.51 0.17 1.00 0  00:10:00
2 X-02 0.42 0.9500 0.60 0.57 0.24 1.42 0  00:10:00
3 X-03 0.42 0.6600 0.60 0.39 0.17 0.99 0  00:10:00
4 X-04 0.39 0.9200 0.60 0.55 0.21 1.28 0  00:10:00
5 X-05 0.32 0.8100 0.60 0.48 0.15 0.93 0  00:10:00
6 X-06 0.29 0.7200 0.60 0.43 0.12 0.75 0  00:10:00
7 X-07 0.72 0.5000 0.60 0.30 0.21 1.29 0  00:10:00
8 X-08 0.36 0.7900 0.60 0.47 0.17 1.02 0  00:10:00
9 X-09 0.26 0.8900 0.60 0.53 0.14 0.83 0  00:10:00

10 X-10 0.23 0.7800 0.60 0.46 0.11 0.64 0  00:10:00
11 X-11 0.20 0.8500 0.60 0.51 0.10 0.61 0  00:10:00
12 X-12 0.59 0.9500 0.60 0.57 0.33 2.00 0  00:10:00
13 X-13 0.27 0.8100 0.60 0.48 0.13 0.78 0  00:10:00
14 X-14 0.14 0.9500 0.60 0.57 0.08 0.48 0  00:10:00
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    Carson Tahoe Hospital
Prestige Care Facility

5-Year Proposed Conditions

  

Project Description
PROP_HYDRO_5YR.SPF

Project Options
CFS
Elevation
Rational
SCS TR-55
Hydrodynamic
YES
NO

Analysis Options
Dec 11, 2014 00:00:00
Dec 12, 2014 00:00:00
Dec 11, 2014 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
0
11
17
12
4
0
0
1
13
1
12
0
0
0
0
0
0

Rainfall Details
5 year(s)

        Outlets ..........................................................................
Pollutants ..............................................................................
Land Uses ............................................................................

Return Period........................................................................

Links......................................................................................
        Channels ......................................................................
        Pipes ............................................................................
        Pumps ..........................................................................
        Orifices .........................................................................
        Weirs ............................................................................

Nodes....................................................................................
        Junctions ......................................................................
        Outfalls .........................................................................
        Flow Diversions ...........................................................
        Inlets ............................................................................
        Storage Nodes .............................................................

Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................
Reporting Time Step ............................................................
Routing Time Step ................................................................

Rain Gages ...........................................................................
Subbasins..............................................................................

Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................

File Name .............................................................................

Flow Units .............................................................................
Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................



    Carson Tahoe Hospital
Prestige Care Facility

5-Year Proposed Conditions

  

Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 P-01 0.27 0.4700 0.25 0.12 0.03 0.19 0  00:10:00
2 P-02 1.02 0.7500 0.25 0.18 0.19 1.13 0  00:10:00
3 P-03 0.35 0.8500 0.25 0.21 0.07 0.44 0  00:10:00
4 P-04 0.64 0.2000 0.25 0.05 0.03 0.19 0  00:10:00
5 P-05 0.62 0.7700 0.25 0.19 0.12 0.70 0  00:10:00
6 P-06 0.17 0.6300 0.25 0.15 0.03 0.16 0  00:10:00
7 P-07 0.21 0.4800 0.25 0.12 0.02 0.15 0  00:10:00
8 P-08 0.75 0.6200 0.25 0.15 0.11 0.68 0  00:10:00
9 P-09 0.40 0.8500 0.25 0.21 0.08 0.50 0  00:10:00

10 P-10 0.28 0.5300 0.25 0.13 0.04 0.22 0  00:10:00
11 P-11 0.22 0.8500 0.25 0.21 0.05 0.28 0  00:10:00



    Carson Tahoe Hospital
Prestige Care Facility

5-Year Proposed Conditions

  

Storage Nodes

    Storage Node : DET-01

          Storage Area Volume Curves
Storage Curve : Storage-01

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 1717 0.000
1 2250 1983.50
2 2840 4528.50



    Carson Tahoe Hospital
Prestige Care Facility

5-Year Proposed Conditions

  



    Carson Tahoe Hospital
Prestige Care Facility

5-Year Proposed Conditions

  

    Storage Node : DET-01 (continued)

          Output Summary Results

2.68
0.22
0.11
0.00
4700.83
0.83
4700.75
0.75
0  00:23
0.000
0
0
0.00Total Retention Time (sec) ...................................

Average HGL Elevation Attained (ft) .....................
Average HGL Depth Attained (ft) ..........................
Time of Max HGL Occurrence (days hh:mm) .......
Total Exfiltration Volume (1000-ft³) .......................
Total Flooded Volume (ac-in) ...............................
Total Time Flooded (min) .....................................

Peak Inflow (cfs) ...................................................
Peak Lateral Inflow (cfs) .......................................
Peak Outflow (cfs) ................................................
Peak Exfiltration Flow Rate (cfm) .........................
Max HGL Elevation Attained (ft) ...........................
Max HGL Depth Attained (ft) ................................



    Carson Tahoe Hospital
Prestige Care Facility

100-Year Proposed Conditions

  

Project Description
PROP_HYDRO_100YR.SPF

Project Options
CFS
Elevation
Rational
SCS TR-55
Hydrodynamic
YES
NO

Analysis Options
Dec 11, 2014 00:00:00
Dec 12, 2014 00:00:00
Dec 11, 2014 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
0
11
17
12
4
0
0
1
13
1
12
0
0
0
0
0
0

Rainfall Details
100 year(s)

        Outlets ..........................................................................
Pollutants ..............................................................................
Land Uses ............................................................................

Return Period........................................................................

Links......................................................................................
        Channels ......................................................................
        Pipes ............................................................................
        Pumps ..........................................................................
        Orifices .........................................................................
        Weirs ............................................................................

Nodes....................................................................................
        Junctions ......................................................................
        Outfalls .........................................................................
        Flow Diversions ...........................................................
        Inlets ............................................................................
        Storage Nodes .............................................................

Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................
Reporting Time Step ............................................................
Routing Time Step ................................................................

Rain Gages ...........................................................................
Subbasins..............................................................................

Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................

File Name .............................................................................

Flow Units .............................................................................
Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................



    Carson Tahoe Hospital
Prestige Care Facility

100-Year Proposed Conditions

  

Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 P-01 0.27 0.7000 0.60 0.42 0.11 0.68 0  00:10:00
2 P-02 1.02 0.8900 0.60 0.53 0.54 3.24 0  00:10:00
3 P-03 0.35 0.9500 0.60 0.57 0.20 1.19 0  00:10:00
4 P-04 0.64 0.5000 0.60 0.30 0.19 1.14 0  00:10:00
5 P-05 0.62 0.9000 0.60 0.54 0.33 1.99 0  00:10:00
6 P-06 0.17 0.8100 0.60 0.48 0.08 0.49 0  00:10:00
7 P-07 0.21 0.7000 0.60 0.42 0.09 0.53 0  00:10:00
8 P-08 0.75 0.8000 0.60 0.48 0.36 2.14 0  00:10:00
9 P-09 0.40 0.9500 0.60 0.57 0.23 1.36 0  00:10:00

10 P-10 0.28 0.7000 0.60 0.42 0.12 0.70 0  00:10:00
11 P-11 0.22 0.9500 0.60 0.57 0.12 0.75 0  00:10:00
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Storage Nodes

    Storage Node : DET-01

          Storage Area Volume Curves
Storage Curve : Storage-01

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 1717 0.000
1 2250 1983.50
2 2840 4528.50
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    Storage Node : DET-01 (continued)

          Output Summary Results

8.27
0.69
3.66
0.00
4701.54
1.54
4700.77
0.77
0  00:16
0.000
0
0
0.00Total Retention Time (sec) ...................................

Average HGL Elevation Attained (ft) .....................
Average HGL Depth Attained (ft) ..........................
Time of Max HGL Occurrence (days hh:mm) .......
Total Exfiltration Volume (1000-ft³) .......................
Total Flooded Volume (ac-in) ...............................
Total Time Flooded (min) .....................................

Peak Inflow (cfs) ...................................................
Peak Lateral Inflow (cfs) .......................................
Peak Outflow (cfs) ................................................
Peak Exfiltration Flow Rate (cfm) .........................
Max HGL Elevation Attained (ft) ...........................
Max HGL Depth Attained (ft) ................................
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