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3.0 COMMENT ON DRAINAGE MASTER PLAN

3.1 introduction

The hydrologic analysis for the Reno Cannon International Airport Drainage System -~ off-
site as well as on-site areas — has been performed as part of the Review of the Drainage
Master Plan prepared by SEA, Inc., dated Oct. 1992. This task is inciuded in the
'Agreement for Professional Engineering Services’ for 'Runway 16L-34R & Associated
Taxiways Final Design.’” The Southside Drain is the only major off-site drainage impacting
the infield area for which existing hydrologic reports are absent. SEA, Inc. in their Master
Pian Drainage Study had used the 'capacity’ of the incoming culverts to establish the
design discharges for the recommended drainage improvements. Consequently, this
hydrologic analysis has been performed tc compare the computed flows with the
'capacity’ discharges and determine if a revision of the design discharges is necessary.

The hydraulic analysis and design of the infield drainage improvements used the drainage
concept recommended in the SEA, Inc. Master Plan Drainage Study as the starting point.
However, higher fiows, runway and taxiway geometry, and a more detailed analysis of
existing topography and constraints necessitated numerous revisions.

3.2 Scope of Work

The scope of work encompasses the performance of an approximate hydrologic analysis
to enable a review of the 'capacity’ discharges outlined in the SEA, Inc. Master Plan

" Drainage Study.

The nature of the hydrologic features within the off-site and on-site watersheds did not
lend itself to a simple analysis. Existence of several major storage/reservoir areas and
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relatively complicated hydraulic systems require the use of reservoir and channel routing,
as well as split flows/diversions. Under these conditions the Rational Method was judged
inadequate and the hydrograph generation and routing procedures within the Corps of
Engineers’ HEC-1 computer program have been utilized. However, keeping in view the .
approximate nature of the study, only available information has been utilized without
resorting to additional survey.

A detailed hydraulic analysis and design has been done for all drainage facilities. The
design shall take into account the phased nature of the construction. .

Both the hydrologic analysis and the hydraulic design reflect the amount of effort required
for the 30 percent submittal. Consequently, infield hydrology is not final and only main
trunk lines and significant structures have been hydraulically analyzed and designed.

3.3 Sources of Information

> 1" = 2,000' scale USGS Topographic Maps for Mt. Rose NE, Nev. (photo
revised 1982) and Reno, Nev. (photo revised 1982)

> Soil Survey of Washoe County, Nevada, South Part (1980)

> City of Reno Master Plan (May 29, 1992)

> Master Plan Drainage Study by SEA, Inc.. (October 1992)

> Hydrologic Analysis for Thomas Creek, Dry Creek and the Boynton Slough by

Nimbus Engineers (November 1991)

Reno Cannon international Airport | 3.2
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> Base Topo Maps for Reno Cannon International Airport from SEA, inc. (October
1, 1982)
> Utility Maps for Reno Cannon International Airport by Murray McCormick

Environmental Group (1974}

> Topo Maps for Reno Cannon International Airport by Murray McCormick
Environmental Group (1874)

> As-Built U.S. 395 (-580) Roadway Plans for Contract 1764 by Nevada DOT
(1979)

> Southside Storm Drain Preliminary Design by Truckee Meadows (February 1964) -

> Engineering Calculations Southside Storm Drain (February 1964)

> Reno Drainage Study - Analysis of Drainage Deficiency Areas by Winzler & Kelly
(May 1985)

g Reno Drainage Study - Analysis of Drainage Deficiency Areas by Winzler & Kelly

(December 1984)

> Reno Cannon International Airport Storm Drainage Study by Consulting
Engineering Services (December 15, 1983)

> Hydrologic Analysis of the City of Reno’s Major Drainage Basins by Summit
Engineering Corporation (October 1985)

Reno Cannon International Airport 3-3
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> Supplemental Engineering Report for Plumas/Moana Storm Drain by Ken-
nedy/Jenks/Chilton (March 1989)

> Brookside Ditch Relocation Feasibility Study (January 12, 1987)
> Southside Storm Drain Plans by Truckee Meadows (January 1965)
> Southside Storm Drain from Kietzke Lane to Harvard Way Plans by City of Reno

(January 1978)

> Box Cuivert Southside Storm Drain at Harvard Way Plans by City of Reno
(February 1972)

> Plumas/Moana Storm Drain Plans by City of Reno (August 1950)
> Gentry Storm Drain Plans by City of Reno (January 1992). -
> NOAA Atlas 2: Precipitation-Frequency Atlas of the Western United States
Volume Vil - Nevada by National Oceanic and Atmospheric Administration
- (1973)
> HEC-1 Flood Hydrograph Package by Corps of Engineers (September 1980)
> Urban Hydrology for Small Watersheds (Technical Release 55) by Soil

Conservation Service (June 1986)

> Design of Small Dams by Bureau of Reclamation (1973)
> ~ Field Trip to the Watershed (October 1992)
Reno Cannon International Airport 3-4
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3.4

3.4.1

Personal Communications with Frank Alverson of SEA, Inc. (November 1992)

Personal Communications with Thor Dyson and Bill Hange of Nevada DOT in
Reno District Office (October/November 1992)

Personal Communications with Amir of Nevada DOT Hydraulics Division in
Carson City (October 1992)

t

Personal Communications with Chris Robinson, Glen Daly, Barney Davidson and.
Fran Valentine of City of Reno (October 1992)

Personal Communications with Eric Buck of Baker Engineering for FEMA in-- -

Virginia (November 1992)

Personal Communications with Peggy Bowker, Paul Frost and Yong Song of
Nimbus Engineers (November 1982)

Hydrologic Analysis

Off-Site Hydrology

Significant features of the off-site hydrology are described within this section with
reference to Exhibits 3.1 through 3.3 and Tables 3.1 and 3.3. Our research did not
uncover any existing drainage studies which address the hydrologic conditions described

below.
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Drainage Area Divide

Special Planning Area (SFA) : NC  Nelghborhood Commerclal (NC)
Rasldentlal 1/3 AC, 30% Imperv. Urban Commerclal & Business
Suburban Resldential (SR) GC  General Commercial (GC)
Reslidential 1/3 AC, 30% Imperv. Urban Commerclal & Business
Low Denslty Residential (LR) TC  Tourlst Commercial (TC)
Residentlal 1/4 AC, 38% Imperv. Urban Commerclal & Businass
Medium Density Resldsatial (MR) D Downtown (D)

Residential 1/8 AC, 65% Imperv. Urban Commercial & Business
HR High Denslty Reskdential (HR} E Employment (E)

LAND USE MAP
Job No. E0241.12

Residential 1/8 AC, 65% Imperv. Urban Commenrclal & Business
POS  Park/Open Space (FOS) PF  Public Fadiiity (FF)

Open Space, Good Condition Urban Commercial & Businaess

Sxhibit 3.3 Greiner

Basa Map: Clty of Reno Land @un Plan
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TABLE 3.1: SUMMARY OF HYDROLCGIC PARAMETERS FOR OFF-SITE

DRAINAGE AREAS
OFF-SITE DRAINAGE AREAS
DT-1' 1.21 85 0.70
DT-2' 0.94 85 0.55
SK-1' 2.20 85 0.80
SK-2 0.51 89 0.69
R-1.1 2.79 88 2.56
R-1.2 0.33 93 0.97
R-1.3 0.26 % 1.67
NOTE:

1. Hydrologic parameters for these areas are obtained from the hydrologic analysis for
Thomas Creek, Dry Creek and the Boynton Slough by Nimbus Engineers.

Reno Cannon International Airport
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TABLE 3.2: SUMMARY OF HYDROLOGIC PARAMETERS FOR INFIELD
DRAINAGE AREAS
SOUTHSIDE DRAIN SOUTH BRANCH'
SSBA 020 86 0.12
SSBB 077 ©oe2 0.31
SSBC .000 - -
SSBD .005 ' 85 0.07
SSBE 03 88 0.18
SOUTHSIDE DRAIN EAST BEXNCH' kﬂ
SEBA .062 T 90 0.19
SEBB 091 98 0.23
SEBC 049 89 0.31
SEED 019 87 0.21
SEBE .023 96 0.18
SEBF 125 96 0.43 |
TOWER' - 1
TA .092 95 0.60
TB 019 91 0.14
TC 068 88 0.42
™ 060 92 0.38
JET WEST'
JWA .050 89 0.38
JWB .042 96 0.31
JWC 061 92 0.17
JWD 049 92 0.21
JWE 005 89 0.10
Reno Cannon International Airport 3-7
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TABLE 3.2: SUMMARY OF HYDROLOGIC PARAMETERS FOR INFIELD

DRAINAGE AREAS
AA 105 98 0.26
AB 042 98 0.17
AC 015 91 0.52
AD 031 89 0.60
UNIVERSITY'
UA 040 74 0.55
uB 026 9% 0.23
uc 081 89 0.27
uD 031 88 0.19
UE 070 91 0.45
UF ‘ ’ 027 98 0.24

NOTE:

1. Hydroiogic parameters for these areas were developed by SEA, Inc. and have been
incorporated within the Greiner model after a brief review. However, the Jet West area,
JWA, has been increased; Manning's "n* used for the channel routings within the University

Watershed has been changed from 0.3 to 0.03.

Reno Cannon International Airport
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inflow at Virginia Lake

Outflow from Virginia Lake 908 1503
inflow West of U.S. 395 (Southside 1216 1933
Drain)

Outflow East of U.S. 395 to Southside 486 527
Drain East Branch

Outflow East of U.S. 385 to Southside 517 . 590
Drain South Branch

Overflow from Terminal Way to Apron 62 a5

Drainage System via Pilot Way

Reno Cannon international Airport
Thirty Percent Design Submittal
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3.4.1.1 Skyline and Dant Watersheds SK-1, SK-2, DT-1 and DT-2

These watersheds originate in the foothills of the Sierra Mountains and include the
western fringes of the City of Reno. In spite of steep slopes, these areas have been
urbanized with mostly residential and supporting commercial development. Dant Dam at
the downstream end of DT-1 is a major flood control structure. For the most part, flows
are conveyed in natural channels outside the city limits. However, storm drain systems
are present in the lower and relatively fiat portions of the watershed (eastern SK-1, SK-2
and DT-2).

The HEC-1 model for these watersheds, with the exception of area SK-2, was originally
developed in the Supplemental Engineering Report for the Plumas/Moana Storm Drain
by Kennedy /Jenks/Chilton (March 1989) and subsequently included within the Hydrologic
Analysis for Thomas Creek, Dry Creek and the Boynton Slough by Nimbus Engineers
(November 1991). The latter report has been tentatively approved by Baker Engineering
for FEMA. The HEC-1 model for these areas has been incorporated "as is" within
Greiner's HEC-1 model, after verification of the runoff curve numbers. Hydrologic
parameters for SK-2 were developed by Greiner and are included with the backup
documentation.

3.4.1.2 Virginia Lake

Fiows from the Skyline and Dant Watersheds end up in Virginia Lake. The lake is a
significant flood control and recreation facility (surface area 23.4 acres as determined from
the USGS map). A morning glory (principal spillway) inside the lake and an emérgency
spillway at the northeastern edge of the lake convey flows into the Southside Drain -
headed east. An outlet for irrigation water to.the Cochran Ditch is also present - it was
closed at the time of the field visit.

Reno Cannon international Airport 3-10
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The USGS map and field observations were used to determine storage. The Southside
Storm Drain Plans by Truckee Meadows (January 1965) and a field investigation by
Nimbus Engineers were used to develop a discharge rating curve. (Refer to maps and
backup documentation.) The outflow from Virginia Lake was routed to the Southside
Drain crossings at U.S. 395.

3.4.1.3 Reno Watersheds R-1.1, R-1.2 and R-1.3

The Soil Survey of Washoe County, Nevada, South Part (1980) and the City of Reno
Master Plan (May 29, 1992) soil and land use maps were used to determine the runoff
curve numbers. Time of concentration was developed using Technical Release 55 by the
Soil Conservation Service (June 1986). Flow is mostly over streets at very flat slopes.

3.4.1.4 Ponding Along East Side of U.S. 395 at the Southside Drain Box Culverts
(Under U.S. 395)

The routed flow from Virginia Lake combines with flow from area R-1.1 upstream of U.S.
395 and area R-1.2 downstream of U.S. 395. The Southside Drain flow is conveyed in
closed conduits up to Harvard Way. An open channel with riprap on side slopes conveys
the flow to a diversion structure (which is basically a vertical wall in the middie of the
channel) southeast of the Costco Shopping Center. The flow splits and heads toward the
Southside Drain East and South Branch box culverts under U.S. 395.

“* The ponded area along the east side of U.S. 395 is the third major storage 'reservoir’ on

the drainage system. Storage rating data were computed with the aid of the USGS map,
field observations and Southside Drain plans. In the absence of detailed contour
information, this determination is very approximate. A composite headwater-discharge
table was developed for the 12'x4’ box culvert (under U.S. 395) for the Southside Drain
East Branch and the 10’x5’ box culvert (under US 395) for the Southside Drain South

Reno Cannon International Airport ' 311
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Branch with the information provided by Nevada DOT and the SEA, Inc. base topo maps.
There is a discrepancy of approximately 3.4 feet between the Nevada DOT and SEA, inc.
elevations, with SEA, Inc. elevations being higher.

After routing through the reé.ervoir, the flow was split into the Southside Drain East and
South Branches using the diversion option within HEC-1.

3.4.2 Infield Hydrology

The pattern of flow within the infield area is based on the concept outlined within the
Master Plan Drainage Study prepared by SEA, Inc. (see Exhibits 3.4 through 3.6 and
Table 3.2). Significant points of departure are noted below and in Section 5.0 and
described on Exhibit 3.4.

3.4.2.1 Infield Southside Drain South Branch Drainage System

The off-site flow from the Southside Drain Sbuth Branch box culvert (under U.S. 395) is
conveyed southeast in an open channel to the two cuiverts crossing the runways
(beginning at Concentration Points SSB-4 and SSB-6). Along the way, major additional
flows are picked up at Concentration Points 'H’ (from the Gentry Storm Drain) and '’
(from the Moana Lane/Fish Hatchery Drain). Also, Drainage Areas SSBA through SSBF

along the Southside Drain South Branch channel aiso contribute to flow within the
channel.

The infield system was analyzed in the Master Plan Drainage Study by SEA, Inc. (October

1992) by adding in the off-site 'capacity’ flows for the Southside South Branch box culvert
(under U.S. 395).

Reno Cannon International Airport 3-12
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