K-

PRELIMINARY HYDROLOGY FOR RENO
CANNON INTERNATIONAL AIRPORT

NOVEMBER 19, 1992




RENO CANNON INTERNATIONAL AIRPORT
RECONSTRUCT & EXTEND RUNWAY 16l-34r
CONSTRUCT SERVICE ROAD & DRAINAGE

Preliminary Hydrologic Study
From
Thirty Percent Design Submittal

TABLE OF CONTENTS

3.0 COMMENT ON DRAINAGE MASTER PLAN .................

3.1
3.2
3.3
3.4
3.5
3.6

Introduction . ...... ... ... ... e
Scope Of WOrK . ... oo e
Sources of Information ......... ... . . i i i e
Hydrologic Analysis . ........ ...,
Comparison of Greiner and SEA Discharges ................
Hydraulic Analysisand Design . ......... .. ...

APPENDIX: BACK-UP COMPUTATIONS

N =

®NO O AW

Virginia Lake Detention . ............ ... ... ... oL
Ponding Along East Side of U.S. 395 at
Southside Drain Box Culverts . .......... ... oo,
Southside South Branch Detention ... ....................
Diversion at Terminal Way/Pilot Way Intersection .............
Comparison of Greiner and SEA Infield (Airport) Areas .........
Runoff Curve Numbers . ....... ... .. ... ..
Time of Concentration . ........... ...
Backup Data for Offsite Drainage Areas - Provided by

NIMbUs ENgINEers . . . oo v vttt it it i ies e e




-

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 included 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 to 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 Prefiminary 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)

> 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 Vii - Nevada by National Oceanic -and Atmospheric Administration
- (1973}
> HEC-1 Flood Hydrograph Package by Corps of Engineers (September 1990)
> ~ 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 1892)

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 1882} - -

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.

Reno Cannon International Airport 3-5
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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
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TABLE 3.1: SUMMARY OF HYDROLOGIC 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 o4 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
us .026 90 0.23
uc .081 89 0.27
up .031 88 0.18
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 | 3-8
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inflow at Virginia Lake

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

Outflow East of U1.5. 385 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
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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 Rena. 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 réservoir, 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 'V
(from the Moana Lane/Fish Hatchery Drain). Also, Drainage Areas SSBA through SSBF

along the Southside Drain South Branch channel also 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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Greiner's HEC-1 model routed the ‘split’ hydrograph from U.S. 395 to the two culverts
under the runways. Upstream of the two culverts a 'reservoir’ situation was modeled.
As the culvert to the south will be abandoned, the flow was routed through the
recommended culvert on the north side. The drainage areas in the SEA, Inc. report were
invesﬁgated with the aid of the topo maps and accepted.

3.4.2.2 Infield Southside Drain East Branch Drainage System

The off-site flow from the Southside Drain East Branch box cuivert (under U.S. 395) is
conveyed east in an open channel to a 10°x5'x1100° box culvert under Terminal Way and
Sky Way. An open channel (between Concentration Points SEB-1 and SEB-2) carries the
flow to the next culvert under the runways. A short stretch of open channel leads the flow
into another culvert (between Concentration Points SEB-4 and SEB-5) under the existing
taxiway. This culvert has a couple of square openings along its north side, enabling itto
discharge a portion of the flow to the north in order to serve the flow-equalizing channel
between the University and Southside East Branch Drainage Systems. Between .
Concentration Points SEB-5 and SEB-6, an open channel with a few short culverts
conveys the flow through the Brookside Municipal Golf Course to the Boynton Slough.

Again, the infieid system, as analyzed in the Master Plan Drainage Study by SEA, Inc.
(October 1992), was incorporated into Greiner's HEC-1 model after adding the ’spiit’
hydrograph from U.S. 395.

3.4.2.3 Overflow of Reno Watershed R-1.2 into the Apron Watershed

A portion of the flow from Watershed R-1.2 after traveling along Terminal Way is diverted
east along Pilot Way to the Apron Drainage System.

Reno Cannon International Airport , 3-13
Thirty Percent Design Submittal




~F

As a conservative measure, this diversion is not considered when modeling the Infield
Southside Drain East Branch Drainage System. However, the diverted flow is incor-
porated into the SEA, Inc. model for the Apron Drainage System.

3.4.2.4 Modification of the Jet West Watershed

The drainage area, JWA, was increased from 0.036 square mile (within SEA, Inc. model)

to 0.050 square mile (in Greiner’s model).
3.4.2.5 Tower Watershed

Hydrologic parameters of the subareas within the Tower Watershed were reviewed and
considered acceptable. Consequently, the SEA, Inc. discharges can be used in the
hydraulic design.

3.5 Comparison of Greiner, Inc. and SEA, Inc. Discharges - Points of
Significant Departure Noted

The flows computed by Greiner, Inc. are compared with the flows stated within the Master
Plan Drainage Study by SEA, Inc. (October 1892). Paints of significant departure from
the SEA, Inc. hydrology, along with a brief explanation, are listed below:

> The off-site inflow to the infield Southside East and South Branch Drainage
Systems increases by approximately S0 cfs for the 25-year frequéncy storms
(see Table 3.4). The Greiner hydrologic model took into account the storage
upstream of U.S. 395, as well as overtopping of Terminal Way. The SEA, Inc.
study considered full flow (up to the soffit level) in the box culverts at and
downstream of U.S. 395, thereby coming up with a lesser flow.

Reno Cannon International Airport : 3-14
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The 60-inch pipe at the south end of the airport between Concentration Points
SSB-6 and SSB-7 has been discarded in Greiner's mode, as its downstream
invert is five feet lower than the invert of the proposed box culvert for the
Boynton Slough. Consequently, the flows from the south end of the airport have
been directed to the proposed twin 10’ x 6 box culvert between Concentration
Points SSB-4 and SSB-5. Also, storage was considered upstream of this
proposed culvert; however, this storage should not be considered in the

~hydraulic design. These changes, as well as the higher off-site flows coming

from U.S. 395, result in the higher discharges generated by the Greiner model
(see Table 3.4). |

The variation in SEA, Inc. and Greiner, Inc. discharges at the Apron and
University Drainage Systems — Greiner’s 25-year peak flows being approximately
25 cfs higher - is due to overflow from Terminal Way into the Apron Drainage
System.

An additional fiow (due to off-site Drainage Area R-1.3) was computed at the
downstream end of the University Drainage System.

Reno Cannon International Airport : 3-15
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TABLE 3.4: COMPARISON OF PEAK FLOWS FOR INFIELD DRAINAGE AREAS

SOUTHSIDE DRAIN SOUTH BRANCH DRAINAGE SYSTEM
§SB-1 674 526 838 624
58B-2 680 602 846 737
§SB-3 751 671 851 844
§56-4 " 721 (762) 671 ! 867 (965) 843'
§SB-5 - 698 - 886
SSB-6 - 93 - 138
§5B-7 - 120 - 183
SOUTHSIDE DRAIN EAST BRANCH DRAINAGE SYSTEM
SEB-1 599 435 701 4861
SEB-2 610 527 712 587
SEB-3 619 557 728 636
SEB-4 621 572 731 659
SEB-5 624 583 735 690
SEB-6 847 698 787 833
APRON DRAINAGE SYSTEM
At 112 91 168 126
A2 157 146 230 202
A3 163 153 239 213
A 171 163 254 203
UNIVERSITY DRAINAGE SYSTEM
U-1 32 323 473 478
u-2 548 518 813 758
u-3 562 529 837 783
U-4 604 576 900 851
u-s 631 588 938 872
u-6 506 - 976 -

Reno Cannon international Airport
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TABLE 3.4: COMPARISON OF PEAK FLOWS FOR INFIELD DRAINAGE AREAS
JET WEST DRAINAGE SYSTEM

Jwi 29 23 46 31

Jwz 39 36 56 51

JW3 113 112 169 167

Jw4 153 154 230 231
JW5 151 152 230 231
TOWER DRAINAGE SYSTEM *
T-1 - 70 - 101
T-2 - 76 - 111
T3 - 16 - 176
T-4 - 133 - 210
NOTES:

1. Rermoval of the 60-inch culvert at the south end of the airport also efiminates
Concentration Points SSB-5, SSB-6 and SSB-7. The number within
parentheses is the peak flow prior to storage routing and is recommended
for use in hydraulic design. ‘

2, The Tower Drainage System peak flows from the SEA, Inc. Master Plan

Drainage Study are considered acceptable.

Reno Cannon International Airport
Thirty Percent Design Submittal
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3.5.1 Limitations/Shortcomings of the Hydrologic Study

It must again be emphasized that this is not a detailed and comprehensive study.

Consequently, the limitations/shortcomings are inherent. Lack of detailed contour maps
for off-site conditions and unavailability of reservoir data are additional contributing factors.

v

Reservoir storage data, especially along the west side of U.S. 395, are based on
USGS maps which have 20’ contour intervals.

Storage between Terminal Way and U.S. 395 has been disregarded.
Localized depressions within the area along Terminal Way has been disregarded.

Flow diversion from Terminal Way to the apron along Pilot Way is based on very
limited data.

Difference in datum elevations used for U.S. 395 by Nevada DOT and base topo
maps by SEA, Inc. may result in inaccuracies for the discharge rating data
developed for the culverts under U.S. 395.

Virginia Lake routing is also approximate in the absence of detailed contour maps
and plans for the principal spillway (morning glory).

The various ditches/channels/aqueducts (Steamboat Ditch, Last Chance Ditch and
Cochran Ditch) crossing the watershed have been disregarded with regards to
their diversion potential.

The hydrograph generation based on SCS procedures for the urbanized ’city
biocks’ Reno Watersheds R-1.1 and R-1.2 is approximate.

Reno Cannon International Airport 3-18
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> In the absence of final grading plans which will be developed during later
submittals, the infield hydrology is not finalized at this stage.

3.6 Hydraulic Analysis and Design

Hydraulic analysis and design involved the foliowing sub-tasks:

v

Tailwater and target upstream headwater determination based on existing
conditions

> Evaluation of the hydraulic design recommended in the Master Plan Drainage
Study performed by SEA, Inc (refer to Exhibits 3.4 through 3.6}. -

> Analysis and design of alternative drainage systems

> Recommended hydraulic design

The tailwater elevations for the Southside South Branch, Jet West and Tower Drainage
Systems were taken from the HEC-2 run made by Nimbus Engineers on the Boynton
Slough performed for FEMA after input of the 25-year precipitation data.

3.6.1 Hydraulic Design Guidelines, Constraints and Criteria

Hydraulic design was conducted in accordance with the FAA Drainage Manual as well as
the following considerations:

> Avoidance of runway safety areas for location of inlets and junction structures, as

well as the conveyance structures, as far as practically possible.

Reno Cannon International Airport 3-19
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| ——-Crotch,where annuiar fiow
becomes jet flow.
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=Y

Figure 9-56.—Elements of nappe-shaped profile for
circular weir. 288-D-2440.

sharp-crested circular weir at H, head and if aer-
ation is provided so that subatmosphetric pressures -
do not exist along the lower nappe surface contact.
When the crest outline and transition shape con-
form to the profile of the nappe shape for an H,
head over the crest, free flow prevails for H,/R, up
to approximately 0.45, and weir control governs. As
H,/R, increases above 0.45, the weir partly sub- ..
“merges, and flow showing characteristics of a sub- .-
merged weir is the controlling condition. When the
H_/R, ratio approaches 1.0, the water surface above -
the weir is completely submerged. For this and
higher stages of H,/R,, the flow phenomenon is that =
of orifice flow. The weir formula, @ = ‘CLH?*?, is
used as the measure of flow through the drop inlet
entrance regardless of the submergence, by using a
coefficient that reflects the flow conditions through
 the various H,/R, ranges. Thus, from figure 9-57 it
can be seen that the weir coefficient only changes
“slightly from that normally indicated for H,R, <
. 045, but reduces rapidly for the higher H,/E,
values, - L
It should be noted that for most conditions of
flow over a circular weir, the discharge coefficient
. increases with a reduction in the approach depth;
whereas, the opposite is true for a straight weir. For
- both weirs, a shallower approach lessens the upward
- .vertical velocity component and, consequently,
suppresses the contraction of the nappe. However,
for the circular weir, the submergence effect is re-
_duced because of a depressed upper nappe surface,
giving the jet a quicker downward impetus, which
lowers the position of the crotch and increases the
discharge. Co

- proximate increase in radius
- subatmospheric pressures on

HJR,=03." "

3 oF 4
409 -

Discharge coefficients for partial heads of H, on
the crest can be determined from figure 9-58 to
prepare a discharge-head relationship. The designer
must be cautious in applying the above criteria be-
cause subatmospheric pressure or submergence ef-

fects may alter the flow conditions differently for

various profile shapes. This criteria, therefore,
should not be applied for flow conditions where
H/R, > 0.4. 7" S ,
(c) Crest Profiles.—Values of coordinates that
define the shape of the lower surface of a nappe
flowing over an aerated sharp-crested circular weir
for various conditions of P/R, and H,/R, are shown
in tables 9-5, 9-6, and 9-7. These data are based on
experimental tests [24] conducted by the Bureau of
Reclamation. The relationships of H, to H, are
shown on figure 9-59. Typical upper and lower
nappe profiles for various values of H,/R, are plot-
ted on figure 9-60 in terms of X/H, and Y/H, for
the condition of P/R, = 2.0.
Figure 9-61 shows typical lower nappe profiles, .
plotted for various values of H, for a given value of

'R,. In contrast to the straight weir where the nappe

springs farther from the crest as the head increases, -
it can be seen from figure 9-61 that the lower nappe .
profile for the circular crest springs farther only in
the region of the high point of the trace, and then
only for H,/R, values up to about 0.5.

.. The profiles become increasingly suppressed for
larger H,/R, values. Below the high point of the
profile, the traces cross and the shapes for the
higher heads fall inside those for the lower heads.
Thus, if the crest profile is designed for heads where .
H,/R, exceeds about 0.25 to 0.3, it appears that sub- -
_atmospheric pressure will occur along some portion

for the profile when heads are less than the designed
maximum, If subatmospheric pressures are to be -
avoided along the crest profile, the crest shape se- =

' lected should give support to the overflow nappe for

the smaller H,/R, ratios. Figure 9-62 shows the ap-

required to minimize . -
the crest. The crest .. ..
shape for the enlarged crest radius is then basedon .. = .

. (@) Transition Design.—The diameter of a jet is--

suing from a horizontal orifice can be determined

for any point below the water surface if it is assumed

that the continuity equation, = av, is valid and ~

if friction and other losses are neglected. . L
_For a circular jet the area is equal to aRk®. The

discharge is equal to av = zR?/ 2gH,, . Solving for R,
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4z .E785 Ac
44/ . 5/52 Ac
44/0 4200 Ac
4409 L1915 4
a7 .0552 AC
407 Wolld AC
44073 o Ac

¥ REFER 0 EXRHIBIT A.




DIVERSION AT TERMINAL WAY/
PILOT WAY INTERSECTION
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[T

Greiner

By

Job No.___E224112 Project__REANO_CANNON INTERMATIONAL 41 @FoRT sheet__ /" of
suied Q7 BTG CuevE Foe TEemmis why (O Plor way
PG Date_//-8-72 Checked By Date
& q's
éo’
30! - 2’ - “\g w4128
L
G T —— T Qs
—’V a2 10.5’
a5l @ Vo5 G— 3" kcp
&= 78 Rp= 23.185 crs
S=0.0/
ELEV. Kp (CF 5) Gs (cz) &r (CFS) Gr (CFS')

4411, 50 232.185 o) o 23,185

4411.75 2%./85 3.442 0 26.627

4412.00 23,185 22.126 o 45, 3/0

Az . 25 22,185 ©9. 334 &7.799 /62.3/8

412,50 23,185 136,638 132G, 602 296. 425

. 4412.75 22.185 . 222.415 2/9. 240 AL 4. 940

4413.00 22 . 185 324, 945 3/6.3/8 b64. 488

441325 23.185 444,558 426.237 894 118

4413.50 22. 185 580.592 548, 384 /152 16/




R

Greiner

Job No,___E024012 Projecl_LENO _CANABA (ATEAMITEAN AlPogT Sheet_ 2 of_&2
subject_Cr ¥ Cp RATMIG cusves Fak Toaumdl dpy &) Preol cohy
By DE&G Date £-8=F2 Checked By Date

ELEV ds () 2ED| a I P )

4411 .2 o o o o

441175 [ 875 /6,252 o o

4412 .00 7.59¢ 30.004 7] p

441225 /5./88 31, 525 /5.00 30.254

4412.50 23.250 33.a45 22.50 30.504

441275 21685 34, 5¢¢6 3o.co 30,754

4413.0 40,500 36.087 z7.50 2/. cod

441325 49.688 37.608 45.00 2/,254

441% .50 59.250 39./28 52.50 3/.504
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Greiner

Job No. EoZ4ll2 Projecl___ RENG CANNON _NTEPNATI /AL  ARFvET

Shest z of 5

Subiject EevaATIo Vs, Qr gAring cupve tm fm///A/AAwAf/ AT PILT WAy
7/

By s Date_ A~ 8-92 Checked By Date

Q (ers)

1 3 b ‘ e
R 8% 8 ¥ =2 & 9 8 9 8
= 5 = = ] = 3 had :':. =
3 ~ F ~ 3 3 T 3z 3 3

ELeY




JobNo.___ Eoz4ii2 Project_ LENO CANMN) INTECAdr7eonile. A rorT sheet £ of_Z
TN subleor_ECEVATION Vs, Bp RATING CURVE [l TEGHMAL Ly AT PILOT (A
DG Date__HA—B-72 Checked By ' Date
- §
—~
LAY
b
<,
18
T 8
} " 4 3 + , ' o 6 ©
'S ) 8
I 0§ 0§ 8 § & § o3 §o:¢ ¢
¥ ¥ ¥ ¥ ¥ § ¥ ¥ 3 3

'By

Greiner




Greiner

— Job No. Eo24li2 Project__ REAL _CANNEA) _(ANRRNATICAIML ACLeeT  Sheel_5 ol _S
—j Subject____ B " LCP ¢ STREer CAFACITY S FBLonG TEem sl 22
T gy el Date_/[~B—FZ  checkedBy Date

{
36" rCP CAPACITY :

@=VA  wueec V= 3. %‘E}S (From T, cAres. Fo€ SuBagea @-i2)
A=TR* = 7(hs)" = 7.0686 =+

Q= (3.23 Fv/s)(7 9686 FT‘)

= 22.|85 c¢FS

— a _[4%;15/2'5‘_ WHELE S‘-_-;;:'Z.T = ,0f
: i n= .02 (FoR ke 24 1-8-72)
_ ¥ Y. y
0, l,4&&(é.5) 3(,01) 2 3.3k = -é-(zé’)[d,;) = 4.5FF
P fez)(zmg) % 778 @y = 2 (¢5) =13 F7*
= /8.9336KS F 0.5 + @5)14_(26)1 = 0,5+ Z6.005
= 2£4.505 FT
@f; 2(/6.?23 oFs) = 37866 cEs B = 2(2.505) =530 FT

@PIPE *+ Q/?OAD = 73,185 cps + 37866 FS T &/ 05/ ¢FS




COMPARISIONS OF SEA & GREINER
INFIELD (AIRPORT) AREAS

5-A




Greiner

— JobNo.__ Eo24il2 Project__RENG LANNON NTERNAT /onm L IR PoRT Sheet__/__ o
"”5 Subject__ABEA _CALCULATIONS Fof JET WEST | ToWER , dup prem
- “ " By DG Date_f/~/0 - §2 Checked By Date
- GEecINER EREINER. SEA NG
DRAINAGE  AREA Agea (FT2) ARES (M ?) Adea (mr2)
) TOWER : TA 2564212 8 . 0f2 -0%6
7B 529¢89. 60 . 0/9 .022
— Tec /8F9573/. 20 . 068 070
TP [672704.c0 o0 . 060
JET esT: ~JWA. /293920 00 050 O34
. JWB 1170892 . 90 .042 042
Jwe (700582 . 40 .06/ .06
- JWD /36604 o 049 .049
JWE /393%2.00 008 . 005
. “‘:} APoN ¢ AA 2930880.60 105 082
- AB /170872, 80 042 . 047
AC 418176.00 015 . 015
- AD Bé4 230, 40 . 03] .03/




- (Greiner

— JobNo.___Epz4ii2 Project_ KEAO _LANNCA) MITECNATIHNIAL. _AIRPoL T sheel_/ _of_B
"’} Subiect. HHIPEOLOGICAL SUBRIEA _CONEWARTION
R VR - pate__H=7-92 Checked By Date

yoon /@qc}/bp of SEA, Fors. /y%*a/zy/m/ ;;%%/ rarrage anee s and
hpo. bast chate I hae nade i 74//0«//4j COrlisiona .

&J@N/Mg % 50%%9/% Brary (6‘ 97Z 2#@«%)

o Draira subare SEEY ){Ag 7 X/é/ q/ér 2ot
w}lwf' 9 51/2743’”7//1?0/ %MWZL /@m. 24i 217{2(;:?, 7%

. Pramjt Subaveqa SEBB  shmli includy « ,wr/f‘m o area
belon g A The Aporows deaiie awea. This dvva atio Cur frengt
g@wj /omf/;m 07 arve with Tower ) Jhe Sveci%.

o Subarcay SEBE # SEBC /o chonld melude a §/af4///wy7§2
o Tswer 74) The souia,

. cutbareas SEBD iJ' SEBE 4/50 :’szﬁlt\/y &Xcéa«?a £ /Jﬂr/{‘fn &7[’%
wi/ﬂ %W } .

8 T conclusror /71/'5 my 0/—9/?7/'077 /Zaf' )%L QWM ;(e/‘ﬂea
Seh, L. Ay Yhe “smithiids Train (a5t Branch) secmn
i
mi(,zanaéé and e mfjawé o fre VariaFoons e/ cachd o7fer
gecT « '

/&jﬂ/‘%’zj Fe gmlz,;,,z& Drase /5&:@ Bmcﬁ)i

* Drninage Sbaven SSBA shovld be /W Jhan Y aé)éww 7 &
- %%)hwm/%x /s W/%.I@f/ﬂ//w:{a J
. /amfﬁ‘m oF SSER. Suce 553445535 Mt/% é‘@my 75;&#@/
Ho 15 not an ingrrTae] diference.

o« Simmloaly /¥ i ot Bove Jraf o or sy 0F SSBE Hpad
gf/f,Zy{ ﬂﬁkér”wa/ 457%@? £4074//2 @ /7&//“ o’ \/cilw
i s m% ﬂ-ej/g/é MW whsr W/M/ # Fe
sveral! srees of SwithSide Divps (Soutt Browed ) acd N
50 74at we G sgnove s,

O T wodd covocinde fral S, Inc.'s swbarcacr ave reaSonald
} avd d%m,é,




b

Job No.

Greiner

Eozdg/l2 Project__ AENE CANNON WITERCAMATIonlAL  AiSroeT Sheet_<__ of
, —”) Subject____DEAMWAG E ARER COMPARISoNS — SOUTHSIPE PCAMN
' 2es Date_#/—7-72 Checked By Dale
EAST BRAANCH :
: SE4, INC.
DRAINAGE _AREA AREA (FT*) AREA (M1 ) aces’ (m1*
SEBA /717332.334 L0862 , 055
SERB 2534 666.647 ., 091 .082
SeBc. /373233 234 .049 046
SEBP 539000, 000 .09 .02/
SEBE 648000, 0 . 023 .0l9
SEBF 34949¢66.6¢7 LSZ25 125
ToTA L — . 3¢9 . 348
SoUTH BRANCH:
gﬁ, INC'
WAINAGE A0EA ween (erY) ALen (ur*) Aech (m12)
SSEA Eéovos, oo . 020 .ol3
SseB 2/45333.334 077 % . 094
S€Be. — LO00¥K . O04-
$s8p 18t 1l . 005 L 005
SSBE 975744 0c0 L0358 035
TBTAL —_ 437 15/

¥ ALso HAD 006 MI® Go To JET WEST PG MY PELMEATION AND CALLURTION)
k¥ 004 wWENT To JET WEST,




RUNOFF CURVE NUMBERS

€-A




Worksheet 2: Runoff curve number and runoff

SHEET | &F

- Project RENC CANNGN INTERNATIONAL Aikruers By 2eg Date //—-3-92
mj& Location _ RENC , NEVADA Checked Date
a Circle one: Present DEANJAGE SUB-ArEA  SK-]
- 1. Runoff curve number (CN)
Soil name Cover description 1/ Area Product
B and CN ~ of
hydrologic (cover type, treatment, and o CN X area
group hydrologic condition; | T Ejacges
. percent impervious; ol 1 Y0Omi*
unconnected/connected impervious a1 ] w2
(appendix A) area ratio) Il s
- Suburban Residenta/ (s)
B ) . 72 A o8&
Hesidontral 13 Here 3000 Tmporv. /5 /
— Low Density Ksidentra/ (LR) B
B Besidonitra! Y fere  38% Tmpzerv. % 23 /iz.
Low Raﬂcr}‘% sidentral/ (/_JZ)
- ¢ Rsidenta! Vo Aere % Imporv |83 7 2
Specinl P/Mﬂi}/:j Area (SPR)
g Parke fopen Space (Pos) .
» Qpen space 9:704/ conditioy &o 7 see
Low Donsity fsiderdia/ (1R)
D Lesidontral V4 Aere 380 Lrnperv, &7 17 1477
b %‘?[;‘72‘;« gjf e %‘ﬁ%::)z/o % é)’m &6 39 3354
Eclivs &) €1 /. (M
D Bl VR ST Loy, | 92 2 276
” Y Use only one CN source per line. Totals = /20 8534.5
CN (weighted) = Lofal product  B5B45 o o5 o0 oy . g5
total area [0 —
2. Runoff
- Storm #1 Storm #2 Storm #3
. Frequency eeee.. vereaa sresvecssrnsrnesse YT
Rainfall, P (24-houUr) teveeevscvocsanas « in
- Runoff, Q seeeessncecsssssnsansanasnassss in
(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4,) i
—LANoTES s | LAND USE CATEGORIES WAVE BEEN DETEAMINED WITH THE AID OF CiTy OF RENO MASER PUW(/"?Z): |
SEE LAND USE PLAN:
D-2 (210-VI-TR-55, Second Ed., June 1986)

2. PUNOFE (URVE No. FIR THIS AREA IN THE NIMBUS ENGINEERS HyBEOLOGIC ANALysts 1S 85, THIS

T HAS BEEN TENTATIVELY RFPROVED BY BAkgwe
ggé:ﬂ TELE FHONE RECORD DATED

NGINEERING Fol FEAA [ FEeserisl
). CONSERUENTLY AN LN oF 85 SHALL EE(A/;E.D o

CEMA LA CA T

THIN THE




Worksheet 2: Runoff curve number and runoff

sHeeT 2 oF |5

or eqs., 2-3 and 2-4.)

NOTE: LAND USE CATEGORIES HAVE BEEN DETERMINED WITH THE AID 0F cITY OF Renp MASTES PLAN(1992),SEE

LAND USE FPLAN,

(210-VI-TR-55, Second Ed., June 1986)

Project _RENO CAMIN INTERNATIONAL AmPorRT By 205 Date /{-3-92
Location REND |, NEVADA Checked Date
Circle one: Present PRAINBGE SUBAREA SK-2
1. Runoff curve number (CN)
Soil name Cover description 1/ Area Product
and CN = of
hydrologic {cover type, treatment, and <Tl CN x area
group hydrologic condition; T Dacges
percent impervious; ol T YOmi- .
unconnected/connected impervious Al el wo|®%
: o
(appendix A) area ratio) [‘_‘“ y E
LAKE Virjim'ﬁ( Lake 5‘0”4&-’ 1000 Imporv.| [00 /5 /500
Gubwrbon Kesidental (<r) ,
B Zosidm hal ’/5 Acre 2075 Im,wr. 72 7 504
Neightortwod (ommercea/ (W)
. . &
B Urbs commeansial and busimes | P 4 26
Hish Bensiy Rosidonsonl (H&)
¢ &n’dmﬁb/ //9 Acre 5% I'/W Fo 4 360
Neishberhood Commor-cia/ (at)
¢ Urban commarern/ and business “ 7 658
Subuwban Lpsidonfra/ (52)
P /&ff.‘&’”ﬁ"/ /3 Aere 3070 ﬁm &s 2z 1872
Zeciclaripal
> /ffs/ T e 2% Zmper| B7 34 2958
Lizrics .
D ﬁﬁ,d@ﬂ%? '?9%%1/ the D Wm 92 7 644‘
L use only one CN source per line. Totals = i ses4
ON (weighted) = total product _ 8884 _ £6.84 yse CN = 89
total area /480 ————
2. Runoff
Storm #1 Storm #2 Storm #3
Frequency eeeeses teteerasrasees [ £ 3
Rainfall, P (24~hour) .siceeeeacecnsnnass 1In
Runoff, Q sevsevsnsnasns T 4
{Use P and CN with table 2-1, fig. 2-1,




Z NoTes:

D-2

Worksheet 2: Runoff curve number and runoff

SHEET 2 oF 15

Project REND  CANNOAN INTERAMATIONAL AlRPoe] By DG Date //-3-%92
Location REAO . NEVADA Checked Date
Circle one: Present DPEAINAGE SUB-AREA DT—/
1. Runeff curve number (CN)
Soil name Cover description 1/ Area Product
and . CN = of
hydrologic (cover type, treatment, and o ol < CN x area
group hydrologic conditiom; o~ I I E]acges
percent impervious; of & ©|0mi¢
unconnected/connected impervious B | o|B%
{appendix A) area ratio) L Il
Specral P/Mm}fj Area (SF’/} )
' 5 B85
< r@ﬂ%&ﬂ?{&/ Yo Acre 207 Inperv &l 8
Seeciod  Flamsing Area (sPa) w5 | s
D Gogilontonl Yo Aeve  30% Impun| % ’ 22
Low Density Kesideatin/ (LR) )
D Besidowit) Vo Acre 389, Tompond B7 /6 /392
Subrrban Rosidwiba (B) y 560
D kﬁﬂk&%fﬁ%/ éé /%76— EbZazhwuu gé ¢
l/ Use only one CN source per line. Totals = /o0 éﬁ;ZBMS
. _ total product _ 8573.5 4 N oA
CN (weighted) = otal area " I " B5. , Use CN =
2. Runoff
Storm #1 Storm #2 Storm #3
FreqUenCY sessecessarssssvsssssansannase VI
Rainfall, P (24-hour) ceveseessssesassss 1in
Runoff, Q «cevenecacs P £ o

(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)

. LOND USE CATEGORIES HAVE BEEN DETERMINED WITH THE AID 0F ¢I
UsE PLAN.

(210-VI-TR-55, Second Ed., June 1986)

2. RUNOFE (URVE Np. FOR THIS MEA IN THE NIMBUS EUGINEERS HYDROLGIC ANALYSIS 15 85. THIS
By BAKER NG INCEKING FOrR REMA (EEsonAL COMMLm)(CATION ) SEE
. CONSEGUENTLY AN RCN OF £5 SHALL BE USED adTHMN JHE HEC-/ MODEL,

TENTATIVELY APPROVEP
RELRD PATED

TY oF RENO MASTER PLAN (11920, SEE LAND

BEPORT HAS BECA
TELEFPHoANE




Worksheet 2: Runoff curve number and runoff

sHEET 4 of /5

} FrEQUENCY sesvscvesacascesresrnsnsssaves VI

Rainfall, P (24~hoUr) seievssessnsssecss 1in

- Runoff, Q P I I R N e Y R ] in
(Use P and CN with table 2-1, fig. 2-1,

Project REAND CANNON INMTEENATIONAL AR Poizr By DZg Date //-2-92
Y Location _ RENC, HEVADS Checked Date
. Circle one: Present DRAINAGE SUBAREA DPT-2
1. Runoff curve number (CN)
Soil name Cover description 1/ Area Product
o and CN = of
hydrologic (cover type, treatment, and o CN x area
group hydrologic condition; ~| T T |Dacres
- percent Iimpervious} ol & Y|0mni?
unconnected/connected impervious Bl sl wo|BY
(appendix A) area ratio) Sl al s
ﬁ Subirbam Residenhn! -3 ,
1 2 2
E Resicenbial Vs hcre 36 Towr | 72 / 7
— Subtrban lesidential (58)
& Asidenti] V3 Aere  36% T | & 26 ez
Medrusm &ndf’y Abgidentonl (MR)
. . . 77}
¢ Bosidentia] Vo Acre (5% Tnporn| 0 z /
ﬂ/fﬁ &ﬂﬁy residentral [ He)
3 < Resideatnl Y Aere (5% T 1O 12 1080
=, FoEy .
D G 'S e Good Comg) oiom &0 2 640
77
. D Bl 2%;%’ [5/23)0% Legooer. | 86 4| 424
on 5/, L [ LR
D /Pe.sdld@n 'c:/)7 '/45';&40? - /Q? o Tingerr. | 87 5 43.5
/1 3 P 2l (2
D %/%ﬁ%ﬁs% ﬁ;::}?&: ffq ?;5' ?a)fm,o@“n ?.2 2 / 3‘4’
- g h ; 5/ " i~z
D Aga?@m}fg 7% il GoTporv. | 92 s %
enera e Z
% Urban cmm.&ra’:; a1 éksires! 7= 5 475
- 1 yse only one CN source per line. Totals = loo 8554.5
— CN (weighted) = rotal I_JrOd.UCt =5554_‘5= B5.55 Use CN = e
. total "area yrr N
2. Runoff T
. Storm #1 Storm #2 Storm #3

or eqs. 2-3 and 2-4.)

L )

(210-VI-TR-55, Second Ed., June 1986)

5

NOTES: [ LaND UsE CATEGORIES WAVE BEEN DETERMINED WITH THE AID 0F ity oF ReNO MASTER chém) , SEE CANDNUSE

- 2. BUNBEE (URVE NO. FOR THIS ARERA /4 THE NIMBUS ENGINEERS HUPROLIGIC AIRLKIS 18 B5. THYS Rerver AMS

BeeN TENTATIVEY AFFEOWED

s IS PEran s DATA

BALER EVGINEELING Rk FEMA (FERSINAL CopmuricRTIz, SEE
PrnSEOUEAITLY AN RN OF 85 SHALL BE uer siTHIN THE Her-] “AODEL.,




B SHEET S5 oF /§
Worksheet 2: Runoff curve number and runoff

Project __ RENC CAMNON [N TERNATIONAL AIRPORT By INOG Date //-2-92

\} Location KRENO | HYEVADA Checked Date

- Circle one: Present DRANJAGE SUBAREA gl 1

— 1. Runoff curve number (CN)

Soill name Cover description 1/ Area Product
R and CN = of
hydrologic (cover type, treatment, and c;l CN x area
group hydrologic condition; b 7Y Dacges
_ percent impervious; o O Y 0Omil
unconnected/connected impervious 2] ol w|B®%
(appendix A) area ratio) A ol )
e 4@&Aé¢7ﬁmﬂ/ Commmur-cral (%@;
B Urban commercinf and businger |92 34 3lz8
. General Commarern! (GC)
_ B
Urban_commercial and businors | P + 3¢8
. Publie Fac i/f/j (PF)
Urbaw: commorcin! and business 92 2 84
L Lan KOS idmTa] (LR
B Brsigmd i Aeve Yo% Tmpery| 75 zo 1500
. Mdcly M ) Sidontral (PR
3 B #&;7% ‘fyj 'A (M ZJS% Zongon| 85 Iz 925
. /‘1 ¢
o B : gé : doasis) Vg ere 55 | 65 7 575
2% &,
< f-’p:} (azln ¢ )/ee/ a»;qéé&)r;;mss ?4' 2 /33
ei'9 hbovrhop taf (NVC
& Mée(;zém mmc”/:r a»;w’ businecs 94 S 470
< f/e;'f’;mi; Z%’S’s e /(”’%% Toerv, | 90 2 /80
. z 7
D g,"é:’;w‘:;%, ﬁ;:; (Z%é’w 95 g 855
% residen
D R A 20 %o Inperv)| &7 4 345
- Y use only one CN source per line. Totals = had 8751
- CN (weighted) = tigiilngzu = /BZS, = 8785/  Use CN = 8
2. Runoff
B Storm #1 Storm #2 Storm #3
~ Frequency ....e4. sesseea . yr

Rainfall, P (24-h0ur) D O N N N Y S SO S, in

Runoff, Q siveviveecocnrnranasna sessess in
{(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)

(¢
i

T MOTE: LAND USE CATEGORIES HAVE BEEN) DETERMINED WITH THE A1 OF CITY oF AN MASTER PLAN (1722)
SEE LMD USE PLAN, !

D-2 . (210-VI-TR-65, Second Ed., June 1986)




SHeET & OF [E
Worksheet 2: Runoff curve number and runoff

- Project _RENOC CANNON [NTERMATIoNGL AIRFORT By D¢g Date /-9

mf‘“ Location  LEAI¢ , NEVADA ‘ Checked Date
- Circle cne: Present PRAINAGE SUBAREA F—/ 2

. !. Runoff curve number (CN)

S0il name Cover description 1/ Area Product
- and CN = of
hydrologic (cover type, treatment, and N CN x area
group hydrologic condition; &1 T Dacges
‘ percent impervious; o 1 0Omic
- unconnected/connected impervious Bl ol o|R%
(appendix A) area ratio) o Il By
— EmP/odm.an‘f' (E)
| | c4
B Urban commareiafand business | 7% / #
- Teur iyt commargens (T¢)
B Urbar Comﬁaerﬂ'ﬂ/ and bussress 92 7 eA4
Emp/ﬁ‘yﬂwfl?" (E) 3é :
c Urban commerssa/ and business 74 2384
Touwrs St commeveral (7) y
S < UUrdion cormmers izl and busingss 7 7 658
2 Jourirst Cormiergsin/ g 72/ ,
D Urew commeervin/ and business 75 7 s
. Public Faci':“fj (PF) 7
B Urbyow comnmescial and beesiness | 12 2 2668
High Density fesidenfral (#&) .
B s idontoie/ Y Aere ; E576 Traory; 4 / 575
- L Use only one CN source per line. Totals = /Co ?‘253
ON (weighted) = Lotal product _ 925¢ _ 58  Use CN = 73
total area V<% : 5
2. Runoff
Storm #1 Storm #2 Storm #3
Freéuency ..................... ceeineres YT

Rainfall’ P (24_h0ur) L N N N ) 1n

Runoff, Q soiveveninrecsosvnnnnnaannaneass in
(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)

~

- - NPTE: (AND WSE CATEGORIES HAVE BELN DETEAMINED WITH THE AID oF crry oF BENOC MASTER FPLAN (/4?2)
SEE LAND USE PLAMN. /)

D-2 (210-VI-TR-55, Second Ed., June 1986)




Worksheet 2: Runoff curve number and runoff

Project Eoudiil- RENC CAMDN INTERNATIONAL AIRPoT By p#s

Location  RENC, JiFvADA

Checked

Date J/—j¢- g2

Date

Circle one: Prese“ Rk BVD DRAINAGE ARgAs R-1.3
1. Runoff curve number (CN)
Soll name ‘ Cover description 1/ Area Product
and CN =~ of
hydrologic (cover type, treatment, and c\ll P ) CN x area
group hydrologic condition; o~ [ [ Dacges
percent impervious; of V1 Y Bnil
unconnected/connected impervious 2wl 0%
(appendix A) area ratio) L Il s
B M}-Lm,. wnercial and Businea 1 %2. LO59 5.428
1 0 - *
L a}’émj Gn;m;rcmc/ and  Businees 4 . 199 18.7%6
Ry Use only one CN source per line. Totals = 256 24.184
. total product 2434 93,64 94
= = = . N =
CN (weighted) total area 258 . Use C
2. - Runoff
' Storm #1 Storm #2 Storm #3
Frequenty .cossvessvcanes ferseseressenean yr
Rainfall, P (24—h0u1‘) tes e s nssesbenany in
Runoff, Q cecvncirivenessessnsananeenceaas in

(Use P and CN with table 2-1, fig. 2-1,

or eqs, 2-3 and 2-4.,)

- x Assumpffm made LU Use af 0:1[7 0{‘ Kono Lowd Use Map [M/{i/‘?;,)

(210-VI-TR-55, Second Ed., June 1986)




kz
i

Greiner

JobNo___Eo24l 12 Project__ AZAD (aphen) IWTErMETIonI AL Phcrner Sheet__ 7 of_4S
Subject .golb /(/Afé:e FM&.@&S‘
By g Dae__#/-3F~ 72 Checked By Date
D,
MIP_SyMBor * Solt. NAME %zgf«%wc PESCE/PT7/en)
/92, /9/ MANOGUE D 190 - COBBLY CLAY, 2 To 8
| PERCEMNT SLOPES
) ~ COBELY LAY, & 70 IS
282 i 7 ercEnT Ve S
Epekine b GRAVELY SANDY LOAM, 30 To
50 PEECEN] SLOPES
2iz2 rIsLEy D CoBELY Lovpf , /5 7B 30
FEECENT SLOAES
350 MIZEL b VERY GRAVELLY COSRSE SAADY
' Lonm, [5 To S0’ PERCENT SLomss
3% DUCKHILL o STONY LoAM, 30 TO 5o PERCENT
SLoFES
456 VOLTAIRE y~ CLAY LOAM , GRAVELLY SUBSTRATIMY
S50 — STONY SANDY Ladng, © 7o 2
550, 55/ LEVIATHAN B il ot s L
551 — STONY SAADY LOAM, 2 TO 8
. PERCENT SLOFES
565 BARNVARD b BRENARD — TR0/ ASSOCIATION
(528 ATTACHED
) 6o0 — CLAY LA ; brAINED
e, boz- IPLEWILD b 602~ SRAVELLY SANDY Loam
GI3- EXTIREM, STENY SAND
6l3,6/5 VERPICH D LoAM, B maz}g/ .52_0,0{;5
&5 -~ SéWP LOAM, 4 T2 § PERCEAT
Y&
€30, 631, 632 FLEISCHMANN D 620 — GRAVEL C‘;‘%ﬁggf'f/z » 4
&3~ aﬁ%uy CLAY LoAM, 4 T0 &
é3z —iﬁfﬁgrﬁ%am
€50, 452 CHALco b £5o - VeRy ' STONYT ClaY Lo,
’ R L e e e
652~ STeNY LoAs, 4 TP 8
PEREENT SLOFES
66! OEST B BOULDERY Sanpy LoAnf, 2 To &
FEBCENT SLOPES
EBl— VERY STONY FINE SAND
68, €83 £enp b um}f g 7o }//5 Paec&jy-sg?sz
: 483 — STONY SANDY (LoAK], 2 708
Pg;azd/r sggp&f /
720,731 sTobICK D Tz - \;’Eg cgﬂ?’”f weggfﬂf ) 15 72 20
' 731 — STE;V/{‘?M,BD 70 S0 PERCEIA
760 BiEBER b STONY SANDY LOAN, © TO 4
FPERCENT 'SLOFES
N 850 WASHoE B GRAVELLY SANDY Lok, o 7> 4
_ PERCENT SLOPES
[~ EXTREMELY SToNY LoAM,
&l , 862 663 REYWAT p 86" 2 7% 30 P};‘A’af seores
ez~ verRYy co SopiDY LA,
g 7 /5 v SLofEs

BB~ oK PUTEROFP ConpPLEX,
/5 TP B0 FERGEHNT LOPES
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T sujecl_ Son. MATER FEarvees
- BY %6‘ Date //"'3"?2 Checked By Date
HYPROLIG
B MAP  SYmBelL & Soll NAME e L2 7700/
g7/ — VERY STONY LoAM, /6 70 30
7,872 XMAK/ > PERCENT 'S ropEs

872 — VERY STONY SAADY LOAM)
_ 8 TC IS5 PERGENT SLGFPEE
gal — VERY GRAVELLY SANPY LOAA,
o 53_2 zepan ¢ ® Be 0 S50 PERCEA/T wpé's)'
£82— STONY SANDY LoAM ) IS 7D
- . 30 PERCENT SLOPES

900 FLEX b VERY GRAVELLY SANDY LOAM , IS
TP 3o RERCENT SWFES
- 9/ VempP < SILT LOAM ; STRAN GLY SALINE =
ALKAL] _—
930,921,932 oLD CAMP T D G2p— STONY SANDY LOAM ) /S T2 30

PERCENT SLOFES
B ' ' 93/~ Reck OUTEROP COMPLEK ) IS
70 50 PERCENT SLOPES
922— STOAY SANDY LoaM , 8 TP IS
c x PERCENT SLORES
- 9/  XERIC TORRIOGETHEATS y
ASSUALED URBAN LAND COMMPEY
@ ) (sEE ATTACHED)

¥ Lol (e oF 9 weo assumed % ée #Va/ra/o;/‘c Gmu/a & ars 425523'55/)'7 e 4%6/24/
nerralive for Yok sor! dnd Siém/f//iy e &g)acend” /5,
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585—Barnard-Tros| assoclation. This map unit is on
dissected alluvial fans and on terraces. Elevation is
4,600 to 5,200 feet. The average annual precipitation is
10 to 12 inches, the average annual air temperature is

49 to 51 degrees F, and the average frost-free period is

80 to 100 days.

This unit is 50 percent Barnard stony sandy loam, 2 to
4 percent slopes, and 35 percent Trosi very stony sandy
loam, 4 to 8 percent slopes. Barnard and Trosi soils are
on similar landscape positions, The Barnard soil has a
hardpan at a depth of 20 to 30 inches and supports big
sagebrush. The Trosi soil has a hardpan at a depth of 12
o 20 inches and supports low sagebrush.

Inciuded in this map unit are Bieber soil on lower
terraces, Galeppi soils adjacent to drainageways on the
side slopes, Indian Creek soils on nearly level alluvial tan
tops, Oest soils on alluvial fan skirts, and wet areas near
seeps. The unit is about 4 percent Bieber soils, 4
percent Galeppi soils, 3 percent Indian Creek soils, 2
percent Oest soils, and 2 percent wet areas.

The Barnard soil is moderately deep and well drained.
It formed in alluvium and pedisediments from mixed rock
sources. Typically, 1 to 3 percent of the surface is
covered with stones, The surface layer is grayish brown
stony sandy loam about 15 inches thick. The subsoil is
light yellowish brown clay about 11 inches thick. The
upper part of the substratum is an indurated, silica-
cemented hardpan. The depth to the hardpan ranges
from 20 1o 30 inches. Below the hardpan is gravelly and
cobbiy alluvium.

Permeability of the Barnard soil is slow. Available
water capacity is low. Effective rooting depth is 20 to 30
inches. Runoff is medium, and the hazard of water
erosion is slight. The hazard of soil blowing is slight.

The Trosi soil is shallow and well drained. 1t formed in
alluvium from mixed rock sources. Typically, 3 to 15
percent of the surface is covered with stones and some
cobbies. The surface layer is light brown very stony
sandy loam about 12 inches thick. The subsoil is brown
very cobbly clay about 7 inches thick. The upper 15
inches of the substratum is an indurated hardpan. The
depth to the hardpan ranges from 12 to 20 inches.
Below the hardpan is very gravelly and very cobbly
aliuvium interbedded with layers of finer material.

Permeability of the Trosi soil is very slow. Available
water capacity is very low. Effective rooting depth is 12
to 20 inches. Runoff is medium, and the hazard of water
erosion is sfight. The hazard of soil blowing is slight.

The unit is used for urban development and as
rangeland.

If the unit is used for urban development, the main -
limitations to the use of the unit as sites for buildings are

- the high shrink-swell potential of the Barnard soil and

stoniness and the hardpan. Structural damage can be
prevented if foundations and footings are properly
designed and the soil is kept dry by diverting water away
from the buildings. Heavy equipment is needed to
excavate the large stones and to cut through the
hardpan. The main limitations to use of this unit as septic
tank absorption fields are the hardpan and the very
slowly permeabie subsoil of the Trosi soil and the
hardpan of the Barnard soil. In some areas, percolation
can be improved by placing the leach line below the
hardpan.

voer 4

The main limitations to use of this unit as sites for
roads are low strength of the sqil and high clay content
of the Barnard soil and the hardpan of the Trosi soil.
Suitable base material and an adequate wearing surface
are needed. Deep cuts should be avoided because of
the underlying hardpan.

The present vegetation in most areas of the Barnard
soil is mainly big sagebrush, antelope bitterbrush, and
bottiebrush squirreltail. A small amount of juniper is
dispersed throughout the area. The production of forage
is limited by moderately low precipitation, low available
water capacity, and the restricted depth of the root zcne
over the hardpan. The suitability of this soil for rangeland
seeding is poor, mainly because of the moderately low
precipitation.

The present vegetation on the Trosi soils in most
areas is mainly low sagebrush, antelope bitterbrush, and
bottlebrush squirreltail. The production of forage is
limited by very low available water capacity and the
restricted depth of the root zone over the hardpan. The
suitability of this soil for rangeland seeding is very poor
because of the very low available water capacity of the
surface layer and the restricted depth of the root zone
over the hardpan.

Grazing should be delayed untit the soil is firm and the
more desirable plants have achieved sufficient growth to
withstand grazing pressure,

The Barnard- sail is in capability subclass Vs,
nonirrigated. The Trosi soil is in capability subclass Viis,
nonirrigated. '




991--Xeric Torriorthents-Urban iand complex. This
complex is about 45 percent nearly level, well drained
Xeric Torriorthents, 45 percent Urban land, and 10
percent included soils.

The Xeric Torriorthents portion of this unit consists of
artificially filled areas of soil, trash, and rock. The soil
characteristics are variable, but most of the material is
more than 35 percent nonsoil fragments in a loamy
matrix. In some areas, however, the matrix is clayey.
Many of these areas are planted to lawns or to
landscape plants.

The Urban land is covered by streets, parking lots,
buildings, and other structures that so obscure or alter
the soils that identification is not feasible.

Included in this unit are areas of unidentified soils and

miscellaneous dumps. These areas make up about 10
percent of the unit.

This complex is used for residential, commercial, and
other urban developments.

/0 oF /S
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gaéwémr /&S‘/Zﬂ»ﬂfé’/ {W) é“.?ﬂf%/wj g ﬂSfHMCJ/ A ‘é:’ @S/HMAé/ ( %5’ gere é”ﬁ
207 /'mfﬁry/bu:_) e Tabl 2.2a o 7E-55,

g/ogc/q/ P/a.ﬂﬂ/}j /4754 ( SF4 ) s dSS&(”?&?/ % é /@5/&(4&(/%/ ( %5 acre /07/‘ 207 //'nm//b&aj
poer Table 2.2a oF TR-55,

o tlow Zéﬂ;/}(/ Rsidernl @ ( 2~7 d. /a:) wis assued K e sidenties ( Wt acre (7,
B8% jmpervisus ) per Table z.2a of TR-55,

. M&m %ﬂﬁ‘é /@f/'ﬂﬂ&ﬂ/‘é&/ (%E) (7"2/ (/x'/d.')"‘ Z)&g dggamf/,éée 45//&{};&/ (/& o Aé
Ay /‘m/a'w'ous) por TAble 2.2a4 of TE-55,

High Rensity Resideatte!/ (#R) (21 die.fac.) was assuned # & sidoatbe/ (% acre /ot
&5 7 /'mperw'mrf) per Jable 2.2a of 755,

Park [Vpen Space (Pos) was assumed /o be Opon space, jooa/ ity oo Table 2.24
of TR-55. _

L ]

Public Lacility (PE) was aSsumed 1 be Urbae compmervin/ and business jpoor Tabl 2.2a
oA TR-65.

. /{/e:‘jlém%oot/ Lommercraf (/l/c ) was assumed % ée Urban commercis) and é«r/):e:r peer
7abl 2.2a of TR-55,

* Emplogment (€) was assumed h be Urbowr cormmercia/ and businor pa- Tille
2.2 of TR-E5,

* Coioral fmnM/k/ (GC) was assuemed % be Urban compercrnl ang business yer Tl G
2.2a of TE-55,

o Towrss? Cmmmoen/ (7¢) was Asumed % be Wbas cormmercin/ and beesimocs potr
Tabtle 2,24 of 77-55,

. Dowvrﬂwn CP) nEs ﬁeuw/;é ég //rém ka/ma/ éu;/}wr‘f V2 JAable z.2q
of TH-55,

NOTES ¢ |, ABVE (ANp USE DESCRIPTIoNS HAVE BEeN TAKEN FROM THE CITY OF Rewo LAND HMASTER
FLAN AND LELATED TO CATEGORICES N TABLE Z.24 , TRSS, SL& [AND USE MAR
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Table 2-2a.—Runoff curve numbers for urban areast

Curve numbers for
Cover description hydrologic soil group—

Average percent
Cover type and hydrologic condition impervious area® A B C D

Fully developed wrban areas {vegetation established)

Open space (lawns, parks, golf courses, cemeteries,

ete): ’ 1
Poor condition (grass cover < 50%) .............. 68 9 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition {grass cover > L) SR 39 61 74 80

Impervious areas: .
Paved parking lots, roofs, driveways, etc. ) :
{excluding right-ofway) ...ooooviinin 98 98 o8 98
Streets and roads: ‘
Paved; curbs and storm sewers (excluding

right-of-Way) ... vvee e ' 98 98 98 98
Paved; open ditches (including right-of-way) ....... 83 89 a2 93
Gravel (including right-of-way) .....oovvieinnanens 76 85 29 91
Dirt (including right-of-way) .....oooviiiecnoionns 72 82 87 89

Western desert urban areas: _
Natural desert landscaping (pervious areas only)... 63 7 85 88

Artificial desert landscaping (impervious weed
barrier, desert shrub with 1- to 2-inch sand

or gravel muleh and basin berders). ...t 96 96 96 96
Urban districts:
Commercial and business. .....o.cvvevier e 85 89 92 94 95
TRAUSEIIAT s ¢ o v ee e e renen e 72 81 88 91 93
Residential districts by average lot size:
1/8 acre or less (£own houses).......cvvvvirraenens 65 T7 85 90 92
S e o S R R 38 61 75 83 87
T s S R R R 30 57 72 81 86
T - S R 25 54 70 80. 85
lacre..... e e e 20 51 68 79 84
I T R 12 46 65 i 82

Developing urban areas

Newly graded areas (pervious areas only,
N0 Vegetation)d ..\t ihi e 71 86 91 94
Idle lands (CN’s are determined using cover types "
similar to those in table 2-2¢).

1Average runoff condition, and I, = 025

?The average percent impervious area shown was used to develop the composite CN's. Other assumptions are as follows: impervious areas
are directly connected to the drainage system, impervious ureas have a CN of 98, and pervious areas are considered equivalent to open
space in good hydrologie condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.

3CN's shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space cover type.
aComposite CN’s for natural desert Jandseaping should be computed using figures 2.3 or 2-4 based on the impervious area percentage (CN
= 98) and the pervious area CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition.

5Composite CN's to use for the design of temporary measures during grading and construction should be computed using figure 2.3 or 24,
based on the degree of development (impervious area percentage) and the CN's for the newly graded pervicus areas.

(210-VI-TR-55, Second Ed., June 1986) ‘ 2-5
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JobNo.____Eo24l. (2 Project_LEAO_CANNON [INTEENATIONAL AIRPOUZT Sheet_ /5 _of_#5
Subject RUNOEF COEFFIC/IENT CALEHLMT/OM)S
By e Date /=2 —F2 Checked By Date
PT-| I_—#op sauezﬁqs; P/u#szo/z. p-12
C-SPA = ¢5.33287 AC 2.5 8.5% B-ED .5 29,
D-SFA =2 47%.7757 A¢ A 65.5% C-ER 2.5 267
D—LR = /jé.B50/ A€ 4.5 K7 C—%cz g 77§
- = ; AC /) B-IC= . ]
D-SR = 77.7%/ 3 /070 b L& -
~ 736.3348 A 27 B-FF> 2 2¢%
LAD Usg FROM CTY of Renlo MasTER ) (1478) B-HeD> .S 7%
’ HipeoloGle SOIL GROUP Feoly SoiL SURVEY FoR WASHeE Counlry, -
oT -2 (/) 7
D ~SR =P 32/.0878 Ac 12 497
B—-SR = 2,3545 AC 25 (2 /P
D~PoS =P  52.0744 Ac z &%
C-SR = [l4, 7842 Ac 5 209
D—LR D [757 Ac o () 5%
D= HR & [ 7657 AC 125 (Ys) 5%
C-HR > 65,3387 AC 3 12%
5 £ -mMR = [3.53%6 4C .5 (%) 2%
4 D—-GC > 32.3750 AC has (1) 5%
D-MR =  8.8296 #4c .23 (3) 2 %
_c.oeie X
593.934¢ Ac 24.555
SK-l k- |
Pt
D-spa = |4 247 VR-NC =2 25 24%
P-PeS ¥ 4 7 7 ve-Mr = B.5 //Zo
p-LR = 10 17 % vB-Lk® & 20%
D-MRZ 2 3% Bk > 5.2 A
PSR D 23 - 29% ve -6 D | o
’ ) (2D = 4%
C-LlR = 4 7 Pe D-NCT 65 G Pp
B-SR = | 1.5 B-PF 2 /ls 2 Za
- = , o -me = [ 2 %o
B-LR = | /5% Ve - me S 4 5 %o
59 VB-GC D Z 4%
74
SK-2
>-RP 3 2% cHeP 5 47 NOTE:  RECER To SellS MAP Mo, 2 FoR THESE
B-R > | 7% -"‘5 COMPUTATTINS .
LAKE T Z 15% 13.
p~He > | 7%
DR D 45 747
L-Ne = | 7%
o a6 4 f7'!7
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Worksheet 3: Time of concentration (T,) or travel time (T¢)

B Project FLup CANNoN INTERNATIONAL AIRPPET By &> Date //-32-FZ
o Location __ REAMO A NEVADPA Checked Date
B Circle one: Present
Circle one:@ Tt through subarea SK~2  DprAMAGE. SUBLFEA.

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T, only) Segment ID AB
o 1: Surface description (table 3=1) sreecccsiens GRASS
0. i4*

2. Manning’s roughmess coeff., n (table 3-1) ..

3. Flow length, L (total L € 300 ££) «eeeeeness  ft 300

: 16*
4, Two-yr 24-hr rainfall, P2 R Rttty =7 in '
‘ 4432- 4620 12 = |, o4
5. Land slope, s ....Si.....%.’.....?."?.’.......ﬁt/ft .04
0.007 (n)"" + - 40
6. Tt _—---—-——--——O R Compute Tt ceanen hr .40 .
P
- 2
Shallow concentrated flow Segment ID BC cp
o 7. Surface description (paved or unpaved) ..... . &(npawca/ FPawed
3 8., TFlow length, L eceeesssnseasrsacrsassaasscns ft 2200 /200 _ )
i » o _ dm-dsm o €8 oy 4 G 2
- 9, Watercourse slope, s CeeT, T 230!, .. 2L, fr/fe 0. 0.043 - 4 1200
10. Average velocity, V (figure 3=1) s.covececns fr/s 3./ 4.1
B 0.2l |+| 008 |=| 0.27
— il. Tt 3500 V Compute Tt esvesns hr
Channel flow Segment ID
12. Cross sectional flow area, @ seeccsscessrnes f.t2
13, Wetted perimeter, P sassceccocsscerenrncnss ft
14, Hydraulic radius, T = _p_a_ COmpUEE T assovve ft
W

15, Channel S1Ope, S seecssessnssosacssonscncncs fr/ft

16. Manning’s roughness coeff., N ceeecerencenes

., 2/3 1/2
17.- ¥ - 1:49 2 = Compute V +ee.... £t/s
18. TFlow length, L cesescccasenrenccscevsoccnnse ft
_ L -+ =
o 19. Tt = 3800V Compute Tt sseses hr

20. Watershed or subarea T, or Tt (add Tt in steps 6, 11, and 19) cevevas hr -67

-7 % see athched
w T, mf/a s Fhe lake i assumed to bt 0.0 b as prir page 3-4 of TR-55 pranual,
7 (210-VI-TR-55, Second Ed., Jurie 1986) D-3
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Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project RENMO CANNON INTERNATIONAL AIRPORT By DEG Date /[/=2-92
Location  REMD ,NEVADA Checked Date

Circle one: Present

Circle one: @ Tt through subarea r-1.1 (.SHT. /! oF 2 )

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T, only) Segment ID AE

1. Surface description {table 3-1) sessseeeress Grase '
‘ *

2. Manning’s roughness coeff., n (table 3-1) .. 0. %

3. Flow length, L (total L < 300 ft) ...ee..... £t | 300

STTE l.6*

4, Two—yr 24-hr rainfall, P, ceverenccscccnaais in ‘
oo Abzi=deei iz,
5. Land Slope, § eesvevesoserdPoieess2Piiio.. fr/ft 0.04

0.8

_ 0,007 (nL) o 1+ -l e

6. Tt 55 0.5 Compute Tt ceseus hr .
P s
2

Shallow concentrated flow Segment ID BC eb
7. Surface description (paved or unpaved) ..... Pased Paxed

: o0
8. Flow 1ength, L eeveeessesssnspsossonseneasesy £t | 2700 /6

BE 4l g Y _ 450- 4480
B e———— 1 =—_— -

9, Watercourse slope, § AN = oA Py 0.028 g.o0ll ee” Jgoo!
10. Average velocity, V (figure 3-1) ..suseseess ft/s 3.4 2.1

S O 32 |+| 24 |=| .56
11. ’1‘t 3600 V Compute Tt hr
Channel flow Segment 'ID
12. Cross sectional flow area, 2 eeeesvevenasnne ft2
13, Wetted perimeter, P sssvreresccscssssannnen ft
14, Hydraulic radius, r = p_a_ COmpuULe T ssessne ft

w

15. Channel S1OPE, 5 seesveccesienssssesssssasss fL/EL

16. Manning’s roughness coeff., 0 cveserrennsnse

2/3 1/2
17. Vv = 1.49 rn 5 Compute V ....... ft/s
18. Flow 1éngth, P ft
_ L + =
19. Tt = 3500V Compute Tt crenas hr

20. Watershed or subarea TC or Tt (add Tt in steps 6, 11, and 19) ..veese hr X

% cee affached
K cee choet Zof 3

(210-VI-TR-55, Second Bd., June 1986)
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Worksheet 3: Time of concentration (T,) or travel time (Tp)

Project RENO _CANNON [NTERNATIONAL AHPaeT By Pl Date //-3~52
Location __ EEAPD, AEVADA Checked Date

Circle one: Present

Circle one: @ T, through subarea =/ (SK/T. 2 oF 3)

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc only) Segment ID

1. Surface description (table 3=1) seevevrcscse

2. Manning’s roughness coeff., n (table 3-1) ..

3. TFlow length, L (total L £ 300 £t£) .cescnenss ft

4, Two-yr 24-hr rainfall, P, R £ .

5. Land Slope, S esecscstsssscersececasssascncs fr/ft

6. T, = “”_—_—0;08?5(:16?2.8 Compute T, ......  hr * B

2

Shallow concentrated flow Segment ID PE EF

7. Surface description (paved or unpaved) ..... PMC‘/ PMJ’

8. Flow Length, L oeeenenecnsenssoersrnneeesens £t | 700 | 1600 ,

Spe = %M" 207/ Semt .—-——445._5—._5—

9. Watercourse slope, § «sveesssfll oo 7220, fL/fL 0,029 0.002 EFT Jgoo’ T jéo!
10. Average velocity, V (figure 3-1) .eceveccnes ft/s 3.5 ,/'/

11, Tt =-3—6](")—0-‘7 Compute Tt: caeens hr 0-0b .+ "40 = '46

Channel flow Segment ID

12. Cross sectional flow area, a .secescovaassns ft2

13. Wetted perimeter, Py hessseasssestrenssrenan ft

4. Hydraulic radius, r = -pi Compute I eoesvoes ft

15. Channel slope, s “““V.’.“!”“"”“““” ft/ft

16, Manning’s roughness coeff., M ceesvviocroene

17, Vv = 1.49 ri/3 81/2 bompute V eveenses ft/s

18. Flow length, L cceeesssocerscsssacascsnasses ft

19. T, = e Compute T, ......  hr * B

KA

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ..ccees hr

sk cee cheet 3 of 32

(210-VI-TR-55, Second Ed., June 1986) ' D-3
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SHEET
Worksheet 3: Time of concentration (T,) or travel time (T})
Project RENO CAMIOKN NTERNATIONAL ARFPOET By D5 Date /#—=3-92
Location __REND MNEVADA _ Checked Date
Circle one: Present (De:relo;eED
Circle one: @ Tt through subarea r=i (9‘1’7.- 2 oF 3)
NOTES: Space for as many as two segments per flow type can be used for each
worksheet.
Include a wap, schematic, or description of flow segments.
Sheet flow (Applicable to Tc only) Segment ID
1. Surface description (table 3=1) teeeveeccees '
2. Manning’s roughness coeff., n (table 3-1) ..
3. Flow length, L (total L £ 300 £ft) «vsveennen ft
4, Two—yr 24-hr rainfall, P, ... vereceseaveeses T in
5. Land 8lOpPe, 5 ssevesssvsrscesessesessnseasss fT/EL
6. T, = ——-—-——0;08'{5(:16?2.8 Compute T, ......  hr x B
2
Shallow concentrated flow Segment ID FGa 6#
7. Surface 'description (paved or unpaved) ..... PMC’J PMd/
8. Flow length, L eeeeesonss TYTISTISPPPRRIVERS ft s200 | lece szt 3
9. Watercourse slope, s 5:’1"‘.:-:..'.5???:..‘;-:.‘.5.1’.”.9.'... ft/fe . 007 . 002 SGH:/Z”T;_ " leco’
10, Average velocity, V (figure 3-1) ..eeveees.s £t/s ’17 .7
i T, =?6]6Tf Compute T, »eveiv BT .85 {+| .49 |=| 4134
Channel flow Segment ID
12, Cross sectional flow area, a8 cesecerssccssss ft2
13. Wetted perimeter, P, R R TET TR R PRY ft
14._‘- Hydraulic radius, r = ;i Compute ¥ seeeese ft
15, Channel slope, s RS 1= £ 1
16. Manning’s roughness coeff., I coevecrnrionas
17, Vv = PLE r:/3 51/2 Compute V .isu... ft/s
18. Flow length, L seeervssoveccccossscsvecsnssns ft
19. T, =3%0—‘7 Compute T, ......  hr + -
20, Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ..v.... bhr 2'56
(210-VI-TR-55, Second Ed., June 1986) D-3




Worksheet 3: Time of concentration (T;) or travel time (Ty)

Project  REAMD CANNON IITEENATIONAL A/EFac] By hés Date //-4-%2

Location RBEA/D , NEVALA Checked Date

Circle one: Present Developed
Circle one: @ Tt through subarea ~/.2 /5#7’, !/ oF Z)

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a wap, schematic, or description of flow segments.

SHEET & oF B

Sheet flow (Applicable to T_ only) Segment ID AB
1. Surface description (table 3-1) cevesvevense 6'&(5
£
2., Manning’s roughness coeff., n (table 3-1) .. 0.06
3. Flow length, L (total L < 300 £€) veveesress £t | 320
| /. 6*
4, Two-yr 24-hr rainfall, P preresieresieriaas 77 din *
aq33'-428'_ 2
= =
5. Land slope, s AT~ - R 1) £ 23 0.0/7
0.8
_ 0.007 (nL) 29 |+ -l .2
6. Tt T 5.5 Compute Tt ceeens hr ? ?
P s
2
Shallow concentrated flow Segment ID Bc cp
7. Surface description (paved or unpaved) ..... Powed Bwed
8., TFlow length, L cussesessssscccvacsnnsnsnonss ft /000 ?m
T S i g o M ¢
9. Watercourse slope, s AT LB - YL . 006 . 007 =2 G9! 9’
10. Average velocity, V (figure 3-1) ...evvensss  ft/s le | 17
S J7 1+ /5 |=] .32
11, Tt 7600 V Compute Tt cesnee hr
Channel flow Segnent ID
12, Cross sectional flow area, 3 ceevececsescsnnas ft:2
13. Wetted perimeter, Py eseeesesecasscacastsones ft
14, Hydraulic radius, r = = Compute T sesesss ft
15. Channel S1OPE, 5 seececscescacsosasssoeasses LL/EL
16. Manning’s roughness coeff., n coviiiiiviinas
2/3 1/2
17. Vv = 1.49 rn 5 Compute V «...... ft/s
18. Flow length, L ssescecevvcrsscncnsscnnssesse ft
- L o} =
19. Tt 3600 V Compute Tt vesses hr
20. Watershed or subarea T, or T, (add T, in steps 6, 11, and 19) seveees D KK
* Ced ﬂﬁ/&ec/zéﬂ/
¥ See gheel 2oF 2
(210-VI-TR-55, Second Ed., June 1986) D-3




SHEET & oF 8
Worksheet 3: Time of concentration (T;) or travel time (Tp

Project BEMp CAANON [N TERNATIONAL Ancreer By DES Date //-4-9z
3 Location BEAe , A/EVALIM Checked Date
. Circle one: Present _
Circle one:® T, through subarea -/2 /547' 2 6F2)

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T. only) Segment ID
- 1. Surface deséription (table 3-=1) civuisesseans
2. Maunning’s roughness coeff., n (table 3-1) ..
- : 3. Flow length, L (total L £ 300 ft) ...ecvn.e. ft .
4.  Two-yr 24-hr rainfall, P, R T
- 5. Land slope, § Checesseeesireaseassrssnannns . ft/fe
0.8
_ 0007 (a1y>"® . .
6. Tt TS 0% Compute Tt verene hr
P s
2
Shallow concentrated flow Segment ID
RS 7. Surface description (paved or unpaved) .....
- 8, Flow length, L ..... tetisesessessarsnnntenee ft
- 9, Watercourse S10DE, § tevssscssssessnnsarssas Lt/fE
10. Average velocity, V (figure 3-1) sivessseess ft/s
- L + =
- L1l. Tt = 3600 V Compute Tt vosacs hr
Fipe
Chammel flow (-,Q,jl -,c/gw a;gamd) Segment ID
- =7ri=7/i5 :
12, Cross sectional flow area, a .fﬁ'“““:ﬂ:(.”)' ‘Et2 7.07
13. Wetted perimeter, p, ..P.Wal.().. ft 9.42
14, Hydraulic radius, r =2 Compute I seaesws ft <75
W ddol.57 ~ 429274 _ 283’ -
¥ ¥ 15. Channel slope, s U -7 L 11 P 0012
B 13
16, Manning’s roughness coeff., 0 cvveeecrennens 013
2/3 1/2
- 17, Vv = 1.49 rn £ Compute V seese.e ft/s 3.28
18, Flow length, L casesssecascecovenssrnenvasen ft 4200
= L + =
B 19. T, = Je00 v Compute T ...... hr .36

20. Watershed or subarea T, or Tc (add Tt in steps 6, ll, and 19) .eveess Or 0.97

1974.

,“_ wmed e an that of 26" RCP runnin
M;‘:i::f mgﬁ({; D}ﬁfws by errm1~MLCericL j:f-cdj

kKX pusemed Tor RCP. (210-VI-TR-55, Second Ed., June 1986) D8




Project Fozdil2 - RENC cANNON INTERNATIONAL A/rpolyr By DRX

Location

Circle one: Presen Devéloped

Circle O“Ei::E:::) Tt through subarea

NOTES:

Sheet flow (Applicable to Tc only)

Worksheet 3: Time of concentration (T,) or travel time (Tt)

REND, NEVADA

Checked

Date _//-/f-92

Date

ROcE. BLVYD. DRAINAGE ARELAS R-(-3

worksheet.

Include a map, schematic, or description of flow segments.

Segment ID

1, Surface description (table 3=1) coveevsonese
2. Manning’s roughness coeff., n (table 3-1) ..
3. TFlow length, L (total L < 300 ££) «.vsvseees ft
4, Two~yr 24-hr rainfall, R R T Ry T in
2! _ .
= =, 00 AYERAGE SLOPE
5. Lland slope, s .??Q......?.C: ....... ..)...... ft/fc
0.8
_ 0.007 (nL)
6. Tt 55 o4 Compute Tt ereseas hr
P s
2
Shallow concentrated flow Segment ID

7. Surface -description (pgved or unpaved) .....

8., Flow length, L R LR R R R R R R R REE ft
9. Watercourse slope, s jﬁ?é?.:???%............ fr/ft
10. Average velocity, V (figure 3-1) .vcevven... ft/s
11. T, = 33%6—7 Compute Tt ...... hr
Channel flow Segment ID
12. Cross sectional flow area, @ seeececoccscsns ft2
13. Wetted perimete;, Py tevvrevcaccstrarncences fr
14, - Hydfaulic radius, r = £ ‘ ?ompute T waensss ft
15. Channel slope, s ......?.ﬁ%%ﬁf.ﬂ???..........ft/ft
16. Maunning’s roughness coeff., m ceccvrnnnrnsas

17. V = 1.49 rifa 51/2 Compute V ...ec.. ft/s
18. Flow length, L eeecsessonasovenrnrocrasnrnens ft
19. T S Compute Tt cevens hr

20

AN

t ~ 3600 V

Watershed or subarea Tc or 'I‘t (add Tt in steps 6, 11, and 19) ....... hr

% s affached
ok Assumed &' botom width, 5 depth amd 131 side slopecs.
sk B of Rk Blvd Eef. plaus (210-VI-TR55, Second Ed., June 1986)
knex assumed from exteapolation of slope deTerenined in eyis;l;'nj

Space for as many as two segments per flow type can be used for each

18

AB
Grass

0,14

300"

r6*

.007

Be -
BC

ﬂnpwd

2600

004

/.02

T .71
D DE

¢s™ | 1eg 5™

22.147| 32"

284 | 4.66

. oot . 002"

. 03 03

6.45 | 7.59
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AssumpTIons |
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LENSTH FEIBKT  SLOPE
11400,0000 00,0000 0,862
BA60.0000 36,0000 03309

Lo= 20400
TH1AL HEIGHT = 130
RUERARE ELOPE (%) = 6370343

BUSKINGUR K = 3.307143
SUSEINGUE ¥ = 1%
HHIN {HEC-1 VARIABLE) = 5

KUHBER OF STEPS RUST BE BETEEM

ey

SEYLINE BASH(FLUKE TO LONELEY LARE)

VEL TRAVEL TINE SAVE TIME We/¥
20000 LALL LAl L0000
LAgke 17460 L7460 1,0080

KR

8048377 ARD 12,0872
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TRAPETOIDAL ©
RATING {URYE

Oy 1
LoANeLYSIE

THTIAN

Nnvegher 7, 1990
BRAINAGL ARED 256 5/</
GURREACY 2
FLOV AT THIS REACH RETHEEN 00 4K RO

DESCRIFTION YALUE

Channel Beitos Slope {feet per foot)uiuiiiiiiiiiiinsnns 0,025
Kanning's Rounhness Cosffitient [n-viluel...oviiiieanss 0,083 - .
[hanpel Side Slope - Lefd Side (horizeatal/verticall.... 2,00
[hannel 5ide Slope - Right Side (horizoatal/verticall... .00

Channel Botlos Bidth (feet)isiiiinsescrcnssninresicaians 15,0

PROGRAY RESELTS:
bepth Flow Rale Velocily Fronde Velocity Energy Floe Bres Top Ridth
(1) (tfs)  {fps) Hugber Bead(fl) Head{ft} (sq¢ 1) ()

1.8 ) WS S P Y B 08 R P KD O 15 B Y 19.4
LY MR OLIG 057 b78E 0 L7B4 3O 3.0
L6 8,1 B.BE L2 LB LI &d 7.4
LY ALY R L&D LagE 4,94 714 .0

TRAFEIOIDAL CHABNEL ANALYSIS COMPUTIR PROSRAM, Version 1.3 (c) 1984
Tedson & Asspriztes, Inc,, 7003 ¥, Tidwell, R147, Howston, TX 77092
(713) 99%-8322, 4 eanval with eouations & flow chart is available.
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RAPEIOIDAL CHANNEL ANALYSI:
?ﬁTINS SYRYE SONPUTATION

-— Novesher 7. 1999
9RAINASE AREA @2 7
SUBREACH | {APPROX CHAKNEL DINEMSIONS)
FLOZ TN THIS RESCH BETHEEN 200 AND 490 CFS

PROGRAN INFUT DATA

JESCRIFTION VALYE
— Chanael Reltoa Slace {fest per foatliiiiienns Garasrese 0.0720

Saaning's Reushness Coefficieat (a-valuzliiiiiicaiiaan 0,043

{hannel Sise 8lose - Left Side {herizontal/verticall.... 7,09

Chaznel Side Slape - Right Side {herizentalfwerticall... 2.0

ﬁhannﬂ BUHQ! Hld“‘i (T‘EE"A]lllllllil!lllllllllttIillllll 10:‘}

PRAGRAR RESULTS:
Zentk Flow Rate Yelocity Fronde Yelecily Enerqy Flew frea Top didth
— (1} {cfs)  {fps) Husber Yeadift) Head({ft) (sq ft) {f1)

1.4 §3.0 .80 1489 0.0 LI 140 140
N L0 MLy LE Le2s LM 40l BB 18.¢
Rt T TS VI VA 00 AN S S 03 S T % 1.0
0 843 1430 LT LR LI 48.0 2.0

TRAPEIDIDAL CHANMEL ANALYSIS CO4PUTER FROSRSH, Versien 1.3 () 1984
Bodsen & dssaciaies, Inc., 7005 4. Tidwell, $107. Houston, TX 7772
— {713} 999-5322, & zaneal #ilh emnatiens & fla chart is availadiz,
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SCALE FACTOR:

H I

| = 2000
BT67 K = L0000 S
/x = &703536.//5 sF
, ® = /53,8720 A4C
2000

zo00'

SK-2
Planimeder reading = 2.13
Agyon= (2:13) (153, 8920 AS)
= 327.79 Ac
=05/ se ML
el |
Plasimeter readbivg 5 160
Aers = (1a0) (753 .6920 AC)
= [(785./5 AC
= 2,79 Sa ML
R-12

P/ o ivme fer hfaa//hj = /. /0

Aata
= J4B. 7682 AC + 37.66 AC *+ 5.5 Ac

- 2i2.0i82 A
= 3233 5q, M/

3 (/e /0)(/53- 5?20 A-C) * PEVISED RBEAS To THE EAST oF TER#M /NAL WA}/




