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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 Capitol Mall Project. 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 Special Use Permit Utility Plan 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 Capitol Mall Project is approximately 10.5 acres in size and is located within the core of
Carson City, Nevada. This site is situated within NW ¼ of Section 17, Township 14 North,
and Range 20 East of the Mount Diablo Meridian (refer to Exhibit 1, Vicinity Map). The
project site is within the existing Assessor Parcel Numbers (APN’s) as well as the adjacent
dedicated roadways listed below:
003-223-01, 004-191-11, 004-191-12, 004-202-01, 004-202-02, 004-202-08, 004-211-11,
004-211-05, 004-211-07, 004-211-08, 004-211-09, 004-211-10, 004-213-01, 004-213-02,
004-213-03, 004-213-04, 004-213-05, 004-213-06, 004-214-01, 004-214-02, 004-216-01,
004-216-02, 004-216-03, 004-216-04, 004-216-05, 004-221-01, 004-224-02, 004-224-03,
004-224-04, 004-224-05, 004-224-07, 004-224-08, 004-225-01, 004-225-02, 004-225-03,
004-225-04.

Exhibit 2, the Existing Hydrological Analysis, illustrates the location and orientation of the
project and its proposed lots and roadway locations. The subject property is bounded to the
west by N. Curry Street, to the north by E. Robinson Street, and to the east by N. Stewart
Street, and south by E. Musser Street.

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate
Map (FIRM) Community-Panel Number 3200010092F, the subject property is in Shaded Zone
X. Shaded Zone X is an area determined to be outside the 100-year floodplain, but is an area
of moderate flood hazard. 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

C A P I T O L M A L L P R O J E C T , P R E L I M I N A R Y H Y D R O L O G I C

D R A I N A G E S T U D Y

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.

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 sub-basins 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.
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3 Existing Drainage Conditions

3.1 Existing Off-Site Drainage
The subject property is located in the Ash Canyon Drainage and is in a Shaded Zone X. The
effective hydraulic model routes a portion of the 100-year peak flood event through the site.
The flows enter the northwestern edge of the subject property at the intersection of N. Curry
Street and E. Robinson Street. The peak flood flows in an easterly – southeasterly direction
and eventually combine with other surface flows at the intersection of N. Stewart Street and E.
Musser Street.

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 Capitol Mall
Project, Carson City, 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 3.10 0.89/0.94 10.00 1.47/3.57 4.06 10.40
X-02 3.39 0.90/0.95 10.00 1.47/3.57 4.60 11.80
X-03 2.56 0.89/0.95 10.00 1.47/3.57 3.35 8.68
X-04 2.56 0.89/0.94 10.00 1.47/3.57 3.35 8.59
X-05 2.57 0.89/0.94 10.00 1.47/3.57 3.36 8.62

TOTAL 14.18 ----- ----- ----- 18.72 48.09
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The 5-year and 100-year peak flows from on-site catchment in the existing condition are 18.72
cfs and 48.09 cfs, respectively. The existing flows are conveyed in the existing stormdrain
system and routed in a southeasterly direction.

4 Proposed Drainage Conditions

4.1 Proposed Off-Site Drainage
The previously discussed effective peak flow event (Section 3.1) will be routed around the
proposed buildings within the existing and proposed stormdrain and the proposed streets.

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. 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 seven 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 and
eventually connecting to the existing stormdrain facilities. 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 Capitol Mall
Project, Carson City, 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 3.10 0.88/0.94 10.00 1.47/3.57 4.01 10.40
P-02 1.84 0.90/0.95 10.00 1.47/3.57 2.43 6.24
P-03 1.78 0.89/0.94 10.00 1.47/3.57 2.33 5.97
P-04 0.27 0.85/0.92 10.00 1.47/3.57 0.34 0.89
P-05 0.38 0.87/0.93 10.00 1.47/3.57 0.49 1.26
P-06 0.37 0.83/0.90 10.00 1.47/3.57 0.45 1.19
P-07 0.36 0.83/0.90 10.00 1.47/3.57 0.44 1.16
P-08 0.36 0.83/0.90 10.00 1.47/3.57 0.44 1.16
P-09 0.60 0.81/0.89 10.00 1.47/3.57 0.71 1.91
P-10 0.71 0.82/0.89 10.00 1.47/3.57 0.86 2.26
P-11 0.46 0.80/0.88 10.00 1.47/3.57 0.54 1.45
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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-12 0.46 0.80/0.88 10.00 1.47/3.57 0.54 1.45
P-13 0.95 0.76/0.86 10.00 1.47/3.57 1.06 2.92
P-14 0.55 0.79/0.88 10.00 1.47/3.57 0.64 1.73
P-15 0.31 0.80/0.88 10.00 1.47/3.57 0.37 0.97
P-16 0.34 0.80/0.88 10.00 1.47/3.57 0.40 1.07
P-17 1.38 0.85/0.92 10.00 1.47/3.57 1.72 4.53

TOTAL 14.18 ----- ----- ----- 17.77 46.56

4.3 Detention
There is no increase in flows from the existing and proposed conditions due to additional
landscaping. This is due to the subject property being previously developed and having larger
runoff coefficients in the existing condition. According to the existing and proposed
hydrologic analysis, the existing 5-year and 100-year condition flows are 18.72 cfs and 48.09
cfs, respectively. The proposed 5-year and 100-year condition flows are 17.77 cfs and 46.56
cfs. Therefore, according to CCMC-14, no detention facilities are required.

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.

The proposed development will comply with the Carson City Code 12.09.080 (3) to protect the
water system from infiltration and to prevent either infiltration into the sanitary sewer or
discharge of sanitary sewer into the floodwaters.

The following is intended to address Carson City Code 12.09.080 (8) Standards for Critical
Structures which states, “Critical structures are not authorized in a Special flood Hazard
area, unless:
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a. All alternative locations in Flood Zone X have been considered and rejected.
b. All alternative locations in Flood Zone Shaded X have been considered and rejected.”

During the site selection process it was determined that Capitol Mall is located completely
within a Shaded Flood Zone X. Based upon these factors, we believe the current site is
appropriate for the proposed facility.

It is anticipated that the proposed fill will be balanced by a hydraulically equivalent volume of
excavation below the base flood elevation and will be designed to drain freely to the water
course.

5.3 Impacts to Adjacent Properties
The performance of the proposed project improvements, roadways, 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
increase upstream or downstream storm flow runoff rates, volumes, velocities, depths, and will
not influence floodplain boundaries.

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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