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1.0 INTRODUCTION

1.1 Project Overview

The Rancho-Fort Apache Storm Drain (FASD) is a proposed flood control conveyance
facility located in the City of Las Vegas (see Figure 1.1). The project will construct a 12
ft x 6 ft reinforced concrete box (RCB) under Fort Apache Road from Elkhorn Road to
the CC 215 Beltway. The project includes approximately 1 mile of 12 ft x 6 ft RCB
under Fort Apache Road between Elkhorn Road and the Clark County 215 (CC 215)
Beltway.

Two major lateral storm drains are proposed to connect to the FASD:
1) Deer Springs Way Lateral consisting of a 48-inch reinforced concrete pipe (RCP)
at the upstream end and 4 ft x 4 ft RCB at the downstream end.
2) Echelon Point Drive Lateral consisting of a 24-inch RCP and 36-inch RCP at the
upstream and downstream ends, respectively.

A separate lateral storm drain is proposed on Severence Lane. The Severence Lane
Lateral consists of an 18-inch RCP and a 48-inch RCP at the upstream and
downstream ends, respectively, and will connect to the existing 60-inch RCP in Fort
Apache Road.

At CC 215, the 12 ft x 6 ft RCB turns east and continues within the CC 215 Right-of-
Way. The 12 ft x 6 ft RCB will replace an existing riprap channel and connect to an
existing concrete channel along the north side of the CC 215.

This project also includes utility relocations and pavement replacement as necessary for
the installation of the storm drain facilities.

As the prime engineering consultant for the design of the FASD project, LBG was
responsible for project management and preparation of design reports and construction
documents. Subconsultants in the fields of geotechnical engineering, subsurface utility
engineering, and surveying assisted LBG. Converse Consultants was responsible for
the geotechnical exploration and report; Cardno TBE was responsible for the utility
designating and potholing; and Tri State Surveying, Ltd. conducted the survey and right-
of-way mapping.
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1.2

Report Organization

This Final Design Report (FDR) is a comprehensive document presenting alternatives
considered as well as details of the final design alternative.

Three reports were prepared by LBG as part of the FASD design:

The first report was the Preliminary Design Report prepared as part of the 30%
design submittal.

The second report was a Draft of the Final Design Report prepared as part of the
70% design submittal.

This third and Final Design Report is a comprehensive document containing all
information from the previous reports as well as input from the City and
CCRFCD.

This report is organized as follows:

Section 1 - general project background

Section 2 - previous studies related to the project area
Section 3 - design criteria

Section 4 - hydrologic analysis

Section 5 - hydraulic design and alternatives

Section 6 - utility coordination and relocations

Section 7 - right of way mapping and required easements or acquisitions
Section 8 - permits required for the project

Section 9 - cost estimate

Section 10 - conclusions

Section 11 - references
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2.0 PREVIOUS STUDIES

This section summarizes the previous studies that have been reviewed and have
provided beneficial information to the FASD Project.

2.1 Las Vegas Valley Flood Control Facilities Master Plan Update

In 1985, the Nevada Legislature passed legislation allowing local entities the opportunity
to create the Clark County Regional Flood Control District (CCRFCD). The CCRFCD is
responsible for developing and implementing a comprehensive flood control master plan
to alleviate flooding. In 1986, the original flood control master plan was developed in
accordance with Nevada state law that covered the entire CCRFCD service area, Clark
County. The Master Plan has been updated several times since, with the most recent
update occurring in 2008. The 2008 Las Vegas Valley Master Plan Update (MPU)
includes information on existing and planned flood control facilities within the entire
valley.

Figure 2.1 shows the existing and proposed MPU flood control facilities in the project
area. Facilities that will be constructed as part of this project include RCHB 0227,
RCHB 0250 and a portion of RCHB 0295 which are described on Figure 2.2 as 11 ft x 8
ft RCB and 7 ft x 6 ft RCB.

Figure 2.3 shows the basin boundaries and land use utilized in the 2008 MPU
hydrologic modeling. The 2008 MPU hydrologic modeling was used as the basis for the
hydrologic analysis in this report.

2.2 FEMA Flood Insurance Rate Map

The Federal Emergency Management Agency (FEMA) publishes Flood Insurance Rate
Maps (FIRM) showing areas subject to inundation during the 100-year flood event.
Figure 2.4 is a reproduction of the FIRM for Clark County, Nevada and Incorporated
Areas (Community 320003) Panel 1745, effective September 27, 2002. The project is
located in an area designated as Zone X which is defined by FEMA as an area outside
of the 0.2% annual chance floodplain (500-year floodplain).
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ID/ Tributary | Channel ID/ Tributary | Channel D/ Tributary | Channel
River |Status Facility Description Lei;g)th (F(I:?sv)' 'LE:;: :Eﬁ;l Area Y Slope River [Status Facility Description Lei;g)th (F(I:?sv)' 'LE:;: :Eﬁ;l Area Y Slope River [Status Facility Description Lei;g)th (F(I:?:)' 'LE:;: :Iiﬁ;l Area Y Slope
Mile § (sq.mi.) | (%) ** Mile } (sq.mi.) | (%) ** Mile } (sq.mi.) | (%) **
BCHU BELTWAY CHANNEL - HUALAPAI EKHU ELKHORN AND HUALAPAI RCHB RANCHO ROAD SYSTEM - BELTWAY
0000 E [12'X 5 RCAP 853 501 CBA3-C WEST3 0.84 1.1 0003 E |6'X4'RCAP 980 638 CNW26-C WEST3 0.51 3.61 0122 P2 [Conc Chnl 16'-20'W 6'D 0:1 SS 350 2226 CNWBC6-C WEST3 417 1.84
0017 E [8'X5 RCAP 1216 501 CBA3-C WEST3 0.84 1.33 0020 E |6'X5 RCAP 150 638 CNW26-C WEST3 0.51 3.61 0130 P2 [Conc Chnl 16'W 6'D 0:1 SS 1012 2226 CNWBC6-C WEST3 417 267
0040 E |66"RCP 60 222 DNW26-C WEST3 0.51 1.04 0023 E [8'X5 RCAP 1200 638 CNW26-C WEST3 0.51 0.90 0149 P2 [Conc Chnl 16'W 6'-7'D 0:1 SS 87 1888 CNWBC3 WEST3 3.75 227
0042 E [60"RCP 615 222 DNW26-C WEST3 0.51 1.42 GOEC GOWAN NORTH - EL CAPITAN BRANCH 0151 P2 [Conc Chnl 16'W 7'D 0:1 SS 1255 1888 CNWBC3 WEST3 3.75 2.65
0054 E |[54"RCP 770 222 DNW26-C WEST3 0.51 1.23 0176 P1 [78"RCP 1320 363 CCPFR-C ALLGOW3 0.46 1.15 0171 E [16'X 6'RCBC @ El Capitan Way 234 1888 CNWBC3 WEST3 3.75 1.75
BRDB BRENT DRAINAGE SYSTEM GONO GOWAN NORTH SYSTEM 0175 E |Conc Chnl 14'W 7'D 0:1 SS 1220 1888 CNWBC3 WEST3 3.75 293
0000 P3 [36" RCP with 18" Orifice Plate 2170 37 BRDB WEST3 248 0.40 0511 P1 [7'X6'RCB 1320 546 CCPHW-C ALLGOW3 0.60 1.14 0198 E |Conc Chnl 14'W 7'D 0:1 SS 225 1402 CNWBAG-C WEST3 3.61 293
0031 P3  [45,080 cfs PMF Spillway 45080 CBRDB WEST3 248 LVMD LAS VEGAS WASH - MIDDLE 0227 P1 [11'X8'RCB 1885 1402 CNWBAG-C WEST3 3.61 217
0032 | P3 [450 ac-ft South Environmental Enhancement Area 1902 CBRDB WEST3 248 2490 | P2 [2:13'X7'RCB 2555 | 2278 CNW168-C CWEST3 4.69 0.40 0250 | P1 [11'X8'RCB 3200 1402 CNWBAG-C WEST3 361 1.06
0033 P3  |Energy Dissipator 100 957 CNW113-C WEST3 1.58 2507 E [2:13'X9'RCB 2831 2278 CNW168-C CWEST3 469 0.36 0295 P1 [7'X6' RCB 5525 973 CNW66-C WEST3 1.75 3.30
0043 P1 [8' X 6'RCB 2920 957 CNW113-C WEST3 1.58 2.10 2525 P1 [21'X6'RCB 1140 1913 CNW159-C CWEST3 3N 0.40 TSDB TULE SPRINGS DRAINAGE SYSTEM
0107 P1 [8' X6 RCB 2660 957 CNW113-C WEST3 1.58 240 2550 P1 [21'X6'RCB 1445 1664 CD161-C CWEST3 3M 0.40 0000 E |2:10'X4'RCBC @ Echo Grande 100 26 TULEDB WEST3 1.35 1.04
0157 P1 [12'X6'RCB 1260 ™ CNW96-C WEST3 0.95 0.25 2574 P1 [21'X6'RCB 1430 1664 CD161-C CWEST3 3M 0.60 0002 P3  [36" RCP with 22" Orifice Plate 320 26 TULEDB WEST3 1.35 0.33
CN95 CENTENNIAL PKWY CHANNEL WEST / U.S 95 BRANCH 2599 P1 [Conc Chnl 30'W 5'D 2:1 SS 1577 1585 CNW162-C CWEST3 3.08 0.40 0010 P3 (14,013 cfs PMF Spillway 14013 CTULEDB WEST3 1.35
0000 P2 [Conc Chnl 22'W 10'D 0:1 SS 2690 3340 CNWBB3-C WEST3 3.36 217 2632 P1 [13'X5'RCB 1580 968 CNW138-C WEST3 1.16 0.59 0011 P3  [117 ac-ft North Environmental Enhancement Area 804 CTULEDB WEST3 1.35
0068 P1 [3:8'X7'RCB 3380 3216 CNW103-C WEST3 3.05 212 2661 P1 [11'X5'RCB 2640 968 CNW138-C WEST3 1.16 1.00 0012 P3  |Energy Dissipator 260 376 CNW148-C WEST3 0.52
0102 P1 [3:8'X6'RCB 1710 2888 2CNW89-C WEST3 2.66 2.09 2711 P1 [8' X5 RCB 1320 968 CNW138-C WEST3 1.16 1.80 0023 P1 (84" RCP 1320 376 CNW148-C WEST3 0.52 0.80
0167 P1 ]2:10'X 6'RCB 1580 2160 2CNWT71-E WEST3 1.64 1.50 2737 P1 |8'X5RCB 1320 818 CNW139-C WEST3 0.93 1.81 0059 P1 |78"RCP 2640 376 CNW148-C WEST3 0.52 1.03
0199 P3  [Conc Chnl 15'W 11'D 0:1 SS 1015 1609 2CNW72-C WEST3 1.17 0.82 2763 P1 [78"RCP 1320 818 CNW139-C WEST3 0.93 2.40
0218 P3 [16'X 8'RCB 556 1609 2CNW72-C WEST3 1.17 0.77 MOFA MOCCASIN - FORT APACHE
0257 P3  [Transition Structure 100 1609 2CNW72-C WEST3 1.17 0.77 0024 PO [12'X6'RCB 1520 394 DNW100-W LOWER3 0.46 0.25
0259 P3 [16'X 8'RCB 2848 674 CNW74-C WEST3 0.45 2.06 0053 PO [10'X6'RCB 1345 258 DNW78-C LOWER3 0.24 0.25
0313 P3  [Transition Structure 240 674 CNW74-C WEST3 0.45 1.50 MOKY MOCCASIN - KYLE CANYON BRANCH
0318 P3 [14'X6'RCB 797 333 NW62-S WEST3 0.21 1.47 0078 PO [2:13'X 7' RCB 965 1205 CNW50-E LOWER3 1.06 0.40
0333 P3 [12'X6'RCB 300 333 NW62-S WEST3 0.21 5.50 0096 PO [2:13'X 7' RCBC @ US 95 210 1066 CNW35-C LOWER3 0.89 1.70
CNGT CENTENNIAL PKWY CHANNEL WEST / GRAND TETON BRANCH 0100 PO [2:13'X7'RCB 1515 1066 CNW35-C LOWER3 0.89 0.40
0000 P3 [10'X5'RCB 2290 600 CNW71-E WEST3 0.47 263 0129 PO [2:11'X7'RCB 675 779 CNW33-C LOWER3 0.64 0.40
0043 PO [6'X 6'RCB 3980 600 CNW71-E WEST3 0.47 3.00 0142 PO [2:9'X7'RCB 430 779 CNW33-C LOWER3 0.64 0.40
0118 E |6'X5 RCAP 5472 363 KYLEDET* KYLEDB 57.73 3.72 MSNV MOUNTAIN SPA/VISTA RANCH
CNKC CENTENNIAL PKWY CHANNEL WEST / KYLE CANYON BRANCH 0000 E [6:12'X5' RCBC @ Grand Teton 273 679 CNW163-C CWEST3 1.67 0.40
0000 E [12'X4'RCB 377 999 CNW72-C WEST3 0.71 458 0005 E |Grass Chnl 100'W 4.5'D 10:1 SS 6325 679 CNW163-C CWEST3 1.67 0.40
0007 E [10'X5 RCB 874 999 CNW72-C WEST3 0.71 3.28 0125 E |Grass Chnl 100'W 4.5'D 10:1 SS 1300 116 CNW147E WEST3 1.54 0.40
0024 E [8'X5 RCB 1385 999 CNW72-C WEST3 0.71 240 RACO RACEL STREET COLLECTOR
0050 PO [6'X 6'RCB 2830 999 CNW72-C WEST3 0.71 3.00 0000 P3 [96" RCP Baffled Energy Dissipator 54 497 CNW1118 WEST3 0.55 420
0104 PO [6'X 5 RCB 565 452 NW45-S WEST3 0.27 3.00 0001 P3 (78"RCP 3245 497 CNW1118 WEST3 0.55 246
0115 PO [72"RCP 1513 452 NW45-S WEST3 0.27 3.00 0064 P3 [78"RCP 2650 423 DNW111S WEST3 0.44 2.09
CNWE CENTENNIAL PKWY CHANNEL WEST RCBC RANCHO ROAD SYSTEM - BELTWAY CHANNEL
0150 P2 [Conc Chnl 42'W 10'D 0:1 SS 720 4233 CNW3B3-C WEST3 5.64 0.40 0000 E [6'X5 RCB 1062 222 FADB WEST3 1.60 1.04
0173 P2 [42'X 10'RCBC @ Torrey Pines 190 4233 CNW3B3-C WEST3 5.64 0.40 0002 E |54" RCP Outlet with 41" Orifice 503 222 FADB WEST3 1.60 2.38
0176 P2 [Conc Chnl 32'W 12'D 0:1 SS 795 4233 CNW3B3-C WEST3 5.64 0.40 0003 E 2,341 cfs PMF Spillway 2341 FADBIN WEST3 1.60
0189 P2 [Conc Chnl 32'W 10'D 0:1 SS 1845 4067 CNW2D4-C WEST3 5.15 0.54 0004 E |76 ac-ft Fort Apache Detention Basin 1255 FADBIN WEST3 1.60
0226 P2 [Conc Chnl 12W 12'D 2:1 SS 1165 4067 CNW2D4-C WEST3 5.15 1.00 0007 E |Energy Dissipator 100 1255 FADBIN WEST3 1.60
0251 P2 [Conc Chnl 12W 12'D 2:1 SS 1135 3951 CNW2D3-C WEST3 465 0.59 0009 E [12'X6'RCBC @ Fort Apache Detention Basin 133 1255 FADBIN WEST3 1.60 1.79
0271 P2 [Conc Chnl 32'W 10'D 0:1 SS 185 3951 CNW2D3-C WEST3 465 0.59 0012 E |Conc Chnl 12'W 6-7'D 0:1 SS 1937 1255 FADBIN WEST3 1.60 3.15
0274 E [32'X 10'RCBC @ Tenaya 130 3951 CNW2D3-C WEST3 465 0.45 0048 E [12'X6'RCBC @ Grand Canyon 140 1040 CMNA1 WEST3 1.32 3.15
0277 P2 [Conc Chnl 13'W 10'D 2:1 SS 590 3951 CNW2D3-C WEST3 465 0.45 0051 E [Conc Chnl 12'W 6'-8'D 0:1 SS 2660 1040 CMNA1 WEST3 1.32 3.44
0287 P2 [Conc Chnl 13'W 10'D 2:1 SS 605 3593 CNW2B2-C WEST3 3.84 1.19 0096 E [1:10'X6'and 1: 6' X 6' RCBC @ Hualapai Way 190 1040 CMNA1 WEST3 1.32 1.93
0301 P2 [Conc Chnl 32'W 10'D 0:1 SS 235 3593 CNW2B2-C WEST3 3.84 1.19 0100 E |Conc Chnl 12'W 5.5'D 0:1 SS 2085 598 CDMNA1 WEST3 0.48 2.88
0304 P2 [32'X10'RCB 6510 3593 CNW2B2-C WEST3 3.84 1.75 0140 E |Conc Chnl 10'W 5'D 0:1 SS 2155 598 CDMNA1 WEST3 0.48 1.65
EKBU ELKHORN SPRINGS AND BUFFALO RCHB RANCHO ROAD SYSTEM - BELTWAY
0000 P1 [78"RCP 860 375 NW134-C WEST3 0.46 1.00 0034 E |Conc Chnl 21'W 8'D 0:1 SS 1000 2631 CNW1C-W WEST3 468 1.19
EKDB ELKHORN SPRINGS DETENTION BASIN 0053 E |2:12'X 8 RCBC @ South Ramp Connector 85 2304 CDW1CH1 WEST3 431 1.40
0000 E |Grass Chnl 15'W 5.8'D 3.5:1 SS 2575 238 CNW150-C WEST3 1.41 0.39 0054 E |Conc Chnl 21'W 8'D 0:1 SS 432 2304 CDW1CH1 WEST3 431 1.51
0025 E [4'X3'RCB 160 120 ELKBASIN WEST3 0.84 0.50 0062 E [Transition Structure 130 2304 CDW1CH1 WEST3 431 1.51
0026 E [48"RCP 1270 120 ELKBASIN WEST3 0.84 1.23 0065 E [24'X7'RCB 480 2304 CDW1CH1 WEST3 431 0.30
0049 E [60"RCP 1095 120 ELKBASIN WEST3 0.84 0.13 0074 E |24'X 6 RCB 50 2226 CNWBC6-C WEST3 417 0.30
0070 E |48 ac-ft Elkhorn Springs Detention Basin 629 CNW133-C WEST3 0.84 0075 E |20'X 6' RCBC @ Beltway 428 2226 CNWBC6-C WEST3 417 2.81
EKHU ELKHORN AND HUALAPAI 0083 P2 [20'X6'RCB 950 2226 CNWBC6-C WEST3 417 249
0000 E |6'X 5 RCB Overflow Structure 48 638 CNW26-C WEST3 0.51 091 0101 P2 [Conc Chnl 20'W 7'D 0:1 SS 980 2226 CNWBC6-C WEST3 417 2.38
0001 E |6'X5 RCAP 72 638 CNW26-C WEST3 0.51 091 0120 E ]20'X 6'RCBC @ Grand Montecito 120 2226 CNWBC6-C WEST3 417 1.00
* The HEC-1 node shown identifies the controlling con  centration point for the associated facility and is  located upstream of this facility due to decreasin g peak flow with increasing tributary area caused by storm distribution transitions, depth area reduct ion factors, or attenuation of flow from routing.
** As-built or design slopes were used when available. All other slopes are based on existing topography.  The user should verify the facility slope listed p  rior to performing any facility specific analysis.
AFor parallel facilities, the existing facility flo  w equals its normal depth capacity, and the propose  d parallel facility flow equals the remaining flow  (i.e., HEC-1 Node flow = existing facility normald  epth capacity + proposed parallel facility flow).
REGIONAL FLOOD 2008 LAS VEGAS VALLEY L ID (Facility Identifier) AABB Existing Facility.............. o E ' _ ' w
CONTROL DISTRICT FLOOD CONTROL E Parent Stream Name Propgsed or Modified Facility... ...... P Bottom Width......... W Cast in Place Concrete Plpe CIPCP Re!nforced Concrete Arch Culvert........ RCAC
MASTER PLAN UPDATE G Stream Name Contingency Level Corrugated Metal Arch Pipe Culvert... CMAP Reinforced Concrete Box
E River Mile 0000 CategoryB... . PO Corrugated Metal Pipe Culvert..... CMPC Reinforced Concrete Box Culvert.
FACILITY INVENTORY N Distance Above Confluence T Master Plan.. . P1 High Density Polyethylene.......... HDPE Reinforced Concrete Pipe..........
FIGURE F - 13 b with Parent Stream (Miles) ——1 Preliminary Design. Side Slope, HV... ..SS Horizontal Elliptical Reinforced Concrete Pipe.. HERCP Reinforced Concrete Pipe Culvert
Miles in Hundredths —— | Reinforced Concrete Arch Pipe...........ccceeueeo..  RCAP Storm Sewer Pipe
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NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It
does not necessarily identify all areas subject to flooding, particularly from local
drainage sources of small size. The community map repository should be
consulted for possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevation
(BFES) and/or have been users are to consult
the Flood Profiles and Floodway Data tables contained within the Flood Insur-
ance Study (FIS) report that accompanies this FIRM. Users should be aware that
BFEs shown on the FIRM represent rounded whole-foot elevations. These BFEs
are intended for flood insurance rating purposes only and should not be used
as the sole source of flood elevation information. Accordingly, flood elevation
data presented in the FIS should be utilized in conjunction with the FIRM for
purposes of construction and/or floodplain management.

Coastal Base Flood Elevation (BFEs) shown on this map apply only land-
ward of 0.0’ North American Vertical Datum (NAVDJ. Users of this FIRM
should be aware that coastal flood elevations may also be provided in the
Summary of Stillwater Elevations table in the Flood Insurance Study report for
this community. Elevations shown in the Summary of Stillwater Elevations table
should be used for construction, and/or floodplain management purposes when
they are higher than the elevations shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations
with regard to requirements of the National Flood Insurance Program. Floodway
widths and other pertinent floodway data are provided in the Flood Insurance
Study report for this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood
control structures. Refer to Section 2.4 "Flood Protection Measures” of
the Flood Insurance Study report for information on flood control structures
in this jurisdiction.

The projection used in the preparation of this map is Universal Tranverse
Mercator (UTM) Zone 11. The horizontal datum is NAD83, GRS1980
spheroid. Differences in datum, spheroid, projection or UTM zones used in
the production of FIRMs for adjacent jurisdictions may result in slight positional
differences in map features across jurisdiction boundaries. These differences
do not affect the accuracy of the FIRM.

Flood elevations on this map are referenced to the North American Vertical
Datum of 1988. These flood elevations must be compared to structure and
ground elevations referenced to the same al datum. For information
regarding conversion between the National Geodetic Vertical Datum of 1929
and the North American Vertical Datum of 1988, visit the National Geodetic
Survey website at www.ngs.noaa.gov or contact the National Geodetic Survey
at the following address:

Vertical Network Branch, N/CG13
National Geodetic Survey, NOAA
Silver Spring Metro Center 3
1315 East-West Highway

Silver Spring, Maryland 20910
(301)713-3191

To obtain current elevation, description, andjor location information for bench marks
shown on this map, please contact the Information Services Branch of the
National Geodetic Survey at (301) 713-3242, or visit their website at

Base map information shown on this FIRM was provided in digital format by
Clark County Regional Flood Control District. This information was converted
using Orthophotography, dated 1999 or newer, and GBF/DIME data. Segments
were digitized off of the orthophotography based on center of pavement.

Corporate limits shown on this map are based on the best data available
at the time of publication. Because changes due to annexations or de-annexations
may have occurred after this map was published, map users should contact
appropriate community officials to verify current corporate limit locations.

Please refer to the separately printed Map Index for an overview map of the
county showing the layout of map panels; community map repository addresses;
and a Listing of Communities table containing National Flood Insurance Program
dates for each community as well as a listing of the panels on which each
community is located

An accompanying Flood Insurance Study report, Letters of Map Revision or
Letters of Map Amendment revising portions of this panel, and digital versions
of this PANEL may be available. Contact the FEMA Map Service Center at
the following phone numbers and Internet address for infomation on all related
products available from FEMA;

Phone: 800-358-9616
FAX: 800-358-9620
www fema.govimsc

If you have questions about this map or questions concerning the National
Flood Insurance Program in general, please call 1-877-FEMA-MAP (1-877-336-
2627) or visit the FEMA website at www.fema.gov.

This map reflects more detailed and up-to-date stream channel configurations
than those shown on the previous FIRM for this jurisdiction. The floodplains
and floodways that were transferred from the previous FIRM may have been
adjusted to conform to these new stream channel configurations. As a
result, the Flood Profiles and Floodway Data tables in the Flood Insurance
Study report may reflect stream channel distances that differ from what is
shown on this map.

This Digital Flood Insurance Rate Map (DFIRM) was produced through a
unique partnership between Clark County and the Federal Emergency
Management Agency (FEMA]. Clark County has developed a long-term approach of
floodplain management to decrease the costs associated with flooding. This
is demonstrated by the Clark County commitment to share and maintain floodplain
layers within their System Office (GISMO).

This DFIRM reflects  several innovative features. These include:
+ Southern Nevada GIS - Cooperation among local governmental agencies throughout
Clark County. The foundation of cooperation is the GIS Interlocal Agreements
formed between fourteen regional participants. In part, the agreements specify
that the Clark County GIS Management Office (GISMO) will be responsible for
g a GIS data and Southern Nevada GIS Metadata

+ The GISMO's go beyond the GIS data

GISMO also maintains the Street Centerline Database used by 911 dispatch services,
This centerline database serves as the base map for this DFIRM.

DIGITAL DATA AVAILABILITY:

.co.clark.n htm
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LEGEND

I:l SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION
BY THE 1% ANNUAL CHANCE FLOOD EVENT

The 1% annua\ chance flood (100-year flood), also known as the base flood, is the flood

that has a 1% chance of being equaled of exceeded in any given year. The Special

Flood Hazard Area is the area subject to ﬂuodw’vg by the 1“' annua\ chance flood. Areas
Special Fiood Hazard include Zones A, A0, V. and VE. The Base

Flaad Elevation is the water surface elevation c( lhe 1 ES annua\ ahance flood.

ZONEA No base flood elevations determined.

ZONE AE Base flood elevations determined.

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); base flood
elevations determined.

ZONE AO Flood depths of 3 feet (usually sheet flow on sloping terrain);
average depths setenmined. For ‘st of hevial tan flooding,  velocities
also determined

ZONE AR Arca of special flood hazard formerly protscled from the 100 annual
chance by at was subsequently
Gocerstiod " Zome. AR mdleaten thar the farmer flaod control syetom s
being restored to provide protection from the 1%  annual chance or
greater flood event.

ZONEA99  Area to be protected from 1% annual chance flood event by a Federal
flood protection system under construction; no base flood elevations
determined.

ZONEV Coastal flood zone with velocity hazard (wave action); no base flood
elevations determine

ZONEVE Coastal flood zone with velocity hazard (wave action); base flood elevations

determined.

FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be
kept free of encroachment so that the 1% annual chance flood can be carried without
substantial increases in flood heights.

OTHER FLOOD AREAS

[

ZONEX Areas of 0.2% annual chance flood; areas of 1% _annual chance flood
with average depths of less than 1 foot or with drainage arcas loss than

1 square mile; and areas protected by levees from 1% annual chance
flood.

OTHER AREAS

[

ZONE X
ZONED

Areas determined to be outside the 0.2% annual chance floodplain.

Areas in which flood hazards are undetermined, but possible.

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.

Bl

Floodplain Boundary
Floodway Boundary
Zone D Boundary

Coastal Barrier Boundary

< Boundary dividing Special Flood Hazard Areas of different
Base Flood Elevations, flood depths or velocities.

513

Base Flood Elevation line and value; elevation in feet*

Base Flood Elevation value where uniform within zone;
elevation in feet

(EL 987)

“Referenced to the North American Vertical Datum of 1988

07907307, 32922307

Cross Section Line
Transect Line

Geographic_coordinates referenced to the North American
Datum of 1983 (NAD 83)

4276000 1000-meter Universal Transverse Mercator grid values, zone 11
600000 FT 5000-foot grid ticks
DX5516¢ Bench mark (see explanation in Notes to Users section of
this FIRM panel).
oM1.5 River Mile
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Refer to Repository Listing on Index Map
EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP
AUGUST 16, 1995
EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL

September 27, 2002: to update corporate limits, to change base flood elevations, to add base
flood elevations, to add special flood hazard areas, to change special flood hazard areas, to
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to incorporate previously issued letters of map revision, to incorporate previously issued
letters of map amendment, and to change floodway.
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To determine if flood insurance is available in this community, contact your insurance
agent or call the National Flood Insurance Program at (800} 638-6620
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3.0 DESIGN CRITERIA

3.1 General Criteria

The project was designed in conformance with the applicable criteria established by
CCRFCD in 1999 and documented in the Hydrologic Criteria and Drainage Design
Manual (Manual). The design criteria related to the proposed project are summarized in
Table 3.1.

Table 3.1 - Conformance with CCRFCD Design Criteria

. Manual | Manual
Topic Section Page Comments
. The storm drains were designed to collect and
Design Storm 304.2 315 convey the major (100-year frequency) storm event.
Rainfall 500 501 - Rainfall depth, duration and distribution were
506 applied as outlined in Section 500.
Time of Time of concentration and precipitation losses were
Concentration | 601 and 603 — | developed using procedures outlined in these
and Runoff 602 610 sections as applicable to the SCS Unit Hydrograph
Curve Number method.
Rainfall-runoff modeling was performed primarily
610 — | using HEC-1 Flood Hydrograph Package SCS Unit
Hydrology 600 625 Hydrograph procedure. Methods and equations
used were consistent with the Manual.
Maximum : . "
L Maximum permissible channel velocities from Table
P\(/armlgglble 703 [ 703 were adhered to.
elocities
Expanding 706 279 The length of the expanding transition exceeds the
Transitions minimum required by Equation 745 in the Manual.
Stcg;nsg:]am 802 804 - | Storm drain design parameters were consistent with
P 809 the requirements of the manual.
arameters
Storm Drain Storm drain hydraulic grade line (HGL) was .
Hydraulics 804 811 evaluated using Water Surface Pressure Gradient
(WSPG) hydraulic model.
Drop inlet capacities will be determined using the
Storm Inlet 805 815 Bentley’s FlowMaster V8i software program. The
Hydraulics program utilizes the HEC-22 procedures for
calculating the inlet capacity.
Storm Inlet 1602 1607 A 50-percent clogging factor was applied to all drop
Hydraulics inlets within the City of Las Vegas’s jurisdiction.
S Rancho-Fort Apache Storm Drarn Final Des{grn Report
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4.0 HYDROLOGIC METHODS AND ANALYSIS

The 2008 MPU was used as a base for hydrologic modeling. LBG subdivided the 2008
MPU drainage basins to create more concentration points as necessary to quantify
flows for the FASD detailed design. This section summarizes the design storm, model,
modeling parameters, and revisions to the 2008 MPU model made by LBG.

4.1 Design Storm

The 100-year, 6-hour storm was used as the basis of design for all facilities evaluated in
the study.

4.2 Rainfall-Runoff Model

The 2008 MPU employed the SCS unit hydrograph option in the U.S. Army Corps of
Engineers’ Flood Hydrograph HEC-1 computer software to develop the 100-year peak
flows. The model is based on future conditions, which assumes full development of the
upstream drainage area and construction of all MPU drainage facilities.

4.3 Modeling Parameters

Curve Numbers
Runoff curve numbers developed in the 2008 MPU (given on the LS line of the HEC-1
model) were not revised in this study.

Rainfall Distribution

In the 2008 MPU, a SDN3 rainfall distribution was used because the FASD watershed is
less than 8 square miles (2.7 square miles at the project’s downstream end). Total
rainfall developed in the 2008 MPU (given on the PB line of the HEC-1 model) was not
revised in this study.

Time of Concentration and Lag Time

Time of concentration and lag time were calculated for all subdivided drainage basins
sing Standard Form 4 in Appendix A.1.1. TLAG values are input into the HEC-1 model
on the UD line.

SN Rarncho-Fort Apache Storm Drain Final Des/(gn Report
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4.4 Flow Patterns

Figure 4.1 shows the drainage basin boundaries, topographic contours, HEC-1 flow
rates, concentration points, flow splits, 100-year flow rates, existing and proposed 2008
MPU drainage. The colored subbasins drain to Fort Apache Road. They are color
coded according to the reach along Fort Apache Road to which they drain.

There is an existing regional storm drain system along Hualapai Way that diverts all flow
to an existing concrete channel along the CC 215 Beltway. In addition, there are
existing local storm drains along Fort Apache Road, Severence Lane, Elkhorn Road,
Dorrell Lane, Deer Springs Way, Echelon Point Drive and Grand Canyon Drive. This
project will replace the local storm drain along Fort Apache Road between Elkhorn
Road and CC215, and upsize portions of the local storm drains at Severence Lane,
Dorrell Lane, Deer Springs Way, and Echelon Point Drive.

4.41 Master Plan Amendment Recommendation

A review of the 2008 MPU hydrology for the Fort Apache Storm Drain and surrounding
area indicated that the 100-year flow along Farm Road warranted the addition of a new
proposed MPU facility. The proposed facility would extend along Farm Road between
Hualapai Way to US 95. The advantage to adding a regional storm drain along Farm
Road is that it would cutoff flow that would otherwise turn south toward the FASD.

Of particular concern was surface flow that travels east in Severence Lane and crosses
over Fort Apache Road. A facility in Farm Road would reduce flow in the existing local
storm drain under Fort Apache Road between Farm Road and Elkhorn Road and
provide the needed capacity to capture flow in Severence Lane.

At the direction of the City and CCRFCD, it was assumed that the MPU would be
amended to include the Farm Road facility. A new storm drain lateral was designed as
part of the FASD project to intercept flow in Severence Lane and connect to the existing
local storm drain under Fort Apache Road. The Severence Lane lateral facility will
collect flow that currently continues east across Fort Apache Road to the low point in
Osa Blanca Road. Additional drop inlets were also included along Fort Apache Road
between Farm Road and Elkhorn Road.

SN Rarncho-Fort Apache Storm Drain Final Des/(gn Report
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4.4.2 Revisions to the 2008 MPU HEC-1 Model

The HEC-1 model developed in this report was based on the 2008 MPU and the
recommended revisions discussed in Section 4.41. Several revisions were made to the
MPU HEC-1 model for the purposes of this report in order to quantify flows in the east-
west streets for the lateral storm drains and FASD drop inlet designs. The following
revisions were made (see Figure 4.1):

e Basin NW53-C was divided into subbasins NW53-CA and NW53-CB.

e Basin NW66-C was divided into subbasins NW66-CA through NW66-CG,
NW66-CJ and NW66-Cl. Subbasin NW66-CJ was further subdivided into
subbasins NW66-CI1 through NW66-CI3. Subbasin NW66-CJ was further
subdivided into subbasins NW66-CJ1 through NW66-CJ6.

e Basin NW77-C was divided into subbasins NW77-CA through NW77-CH.

e Basin NWBAG6-C was divided into subbasins NWBAG6-CA through NWBA6-CH.

e Basin NWBC2-C was divided into subbasins NWBC2-CA and NWBC2-D.

e Basin NWBC3 was divided into subbasins NWBC3A and NWBC3B.

e Street flow split rating curves were added at the intersections of:

Dorrell Lane and Tee Pee Lane

Deer Springs Way and Grand Canyon Drive

Deer Springs Way and Tee Pee Lane; and,

Severence Lane and Grand Canyon Drive

e A diversion was added to divert flow into the Dorrell Lane storm drain drop inlet
at Grand Canyon Drive.

e The flow split at the intersection of Fort Apache Road and Farm Road associated
with the pipe flow contained in the existing 42” RCP was removed.
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e With the exception of the Elkhorn Road 7 ft x 6 ft RCB, Hualapai Way was
assumed to be a cutoff in the future. Flow splits to the east were eliminated at the
intersection of Hualapai Way with Dorrell Lane and Deer Springs Way.

e The flow split rating curve at Hualapai Way and Elkhorn Road was revised to
divert the first 631 cfs (bottom portion of the hydrograph) east within the Elkhorn
Road 7 ft x 6 ft RCB. The remaining peak flow of 102 cfs flows south in the
Hualapai Way 54” RCP.

The City requested that LBG develop rating curves for the above listed intersections
using the method outlined in the Standards Manual for Drainage Design and Flood Plain
Management in Tucson, Arizona, also known as the Pima County Method (Tucson,
1990). The equations used to develop the rating curve are described below.

QL = 0.042 (Qu>* Wss?®) / (Sy0.41 W) (1.0)
where:

QL = Lateral Flow into the Side Street (cfs)

Qu = Main Street Flow Measured Between the Curbs (cfs)
Sm = Longitudinal Slope of the Main Street (ft / ft)

Wy = Width of the Main Street (ft)

Wss = Width of the Side Street (ft)

Qw = Q- (2 Qos) (2.0)
where:

Q= Flow in the Main Street before the Split (cfs)
Qog = Main Street Overbank flow (cfs)

Qo =V XA (3.0)
where:

V = Average Flow Velocity Flow in the Main Street before
the Split (cfs)
A = Overbank Flow Area (sq ft)
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Qo = 46.8 Yo Wss Ss™° - QL (4.0)

Qo = Maximum Overbank Flow Intercepted by the Side Street (cfs)

Yo = Average Depth of Overbank Flow Intercepted by the Side
Street (cfs)

Ss = Longitudinal Slope of the Side Street (ft / ft)

The result of Equation 4.0 is the maximum amount of flow that can be intercepted by the
side street. When the result of Equation 4.0 was equal to or larger than Equation 3.0, it
was assumed that all of the overbank flow is intercepted by the side street. When the
result of Equation 4.0 was negative, it was assumed that no flow was intercepted by the
side street.

The predominant flow direction in the study area is from west to east, therefore it was
assumed that the east-west streets were the main street, and the north-south streets
were the side streets intercepting flow.

The rating curve for the Dorrell Lane storm drain diversion was determined using
FlowMaster.

The flow split and FlowMaster diversion calculations are included in Appendix A.1.3 and
the HEC-1 input and output are included in Appendix A.1.4. Additionally the HEC-1
input and output files for the Rancho-Fort Apache Storm Drain model and the modified
2008 MPU model are included on the Data CD in Appendix E. Tables 4.1 and 4.2
summarize the conveyance facility flows and detention basins stages in the 2008 MPU
model and the Updated HEC-1 model, respectively.
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Table 4.1 - Summary of Flows - Conveyance Facilities

D/Rver | *UEC | “Flow | HEG | HEGFiow Diference
Node (cfs) Node (cfs)
EKHU 0000" | CNW26-C 638 CNW26-C 638
EKHU 0003 CNW26-C 638 CNW26-C 638
EKHU 0020 CNW26-C 638 CNW26-C 638
BCHU 0000 CBA3-C 501 CBA3-C 500 -1
BCHU 0017 CBA3-C 501 CBA3-C 500 -1
BCHU 0040 DNW26-C 222 DNW26-C 102 -120
BCHU 0042 DNW26-C 222 DNW26-C 102 -120
BCHU 0054 DNW26-C 222 DNW26-C 102 -120
RCBC 0000 FADB 222 FADB 211 -11
RCBC 0002 FADB 222 FADB 211 -11
RCBC 0007 FADBIN 1,255 FADBIN 1,178 77
RCBC 0009 FADBIN 1,255 FADBIN 1,178 -77
RCBC 0012 FADBIN 1,255 FADBIN 1,178 -77
RCBC 0048 CMNA1 1,040 CMNA1 1,021 -19
RCBC 0051 CMNA1 1,040 CMNA1 1,021 -19
RCBC 0096 CMNA1 1,040 CMNA1 1,021 -19
RCBC 0100 CDMNA(1 598 CDMNAT 598 0
RCBC 0140 CDMNA(1 598 CDMNAT 598 0
RCHB 0000 CNW1C-W 2,631 CNW1C-W 2,644 13
RCHB 0034 CNW1C-W 2,631 CNW1C-W 2,644 13
RCHB 0053 CDW1CH 2,304 CDW1CH 2,319 15
RCHB 0062 CDW1CH 2,304 CDW1CH 2,319 15
RCHB 0065 CDW1CH 2,304 CDW1CH 2,319 15
RCHB 0074 CNWBC6-C 2,226 CNWBC6-C 2,334 108
RCHB 0075 CNWBC6-C 2,226 CNWBC6-C 2,334 108
RCHB 0083 CNWBC6-C 2,226 CNWBC6-C 2,334 108
RCHB 0101 CNWBC6-C 2,226 CNWBC6-C 2,334 108
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D mer | 200UV | 20ENP [ updatea |, upsmed | ortrence
Node (cfs) Node (cfs)

RCHB 0101 CNWBC6-C 2,226 CNWBC6-C 2,334 108
RCHB 0120 CNWBC6-C 2,226 CNWBC6-C 2,334 108
RCHB 0122 CNWBC6-C 2,226 CNWBC6-C 2,334 108
RCHB 0130 CNWBC6-C 2,226 CNWBC6-C 2,334 108
RCHB 0149 CNWBC3 1,888 CNWBC3 1,873 -15
RCHB 0151 CNWBC3 1,888 CNWBC3 1,873 -15
RCHB 0171 CNWBC3 1,888 CNWBC3 1,873 -15
RCHB 0175 CNWBC3 1,888 CNWBC3 1,897 -15
RCHB 0198 CNWBAG6-C 1,402 CPT1A 1,365 -37
RCHB 0227 CNWBAG6-C 1,402 BLTWY2 1,471 69
RCHB 0250 CNWBAG6-C 1,402 BLTWY2 1,471 69
RCHB 0295 CNWe66-C 973 CFTELKS 1000 27
RCHO 0000 RCHODB 161 RCHODB 156 -5

™" The overflow structure at EKHU 0000 is connected to RCHB 0295 per the Master
Plan Amendment recommendations in Section 4.4.1.

Table 4.2 - Summary of Detention Basin Stages

2008 MPU Updated .
Detention Basin HEC-1 Node | Peak Stage | Peak Stage Difference
(ft)
(ft) (ft)
Fort Apache Detention Basin FADB 2634.29 2632.23 -1.96
Rancho Detention Basin RCHODB 2390.14 2389.04 -1.10
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5.0 HYDRAULICS

The hydraulic analyses performed in this study were grouped into two classifications: 1)
FASD; and 2) laterals.

The laterals include:

e Severence Lane,

e Deer Springs Way,

e Echelon Point Drive,

e Other miscellaneous inlets along Fort Apache Road.

5.1 Fort Apache Storm Drain and Channel

The FASD storm drain consists of the following facilities from downstream to upstream
(see Figure 5.1):

e 14 ft wide, 7 ft deep rectangular channel to 12 ft wide x 6 ft RCB transition
e 12ftx 6 ft RCB

e 7ftx6ftRCB

e Junction structures at lateral confluences locations
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5.1.1 FASD Alternatives

Under Fort Apache Road, the FASD will consist of a 12 ft x 6 ft RCB. Because the
storm drain is under a city street, an RCB is appropriate for the design and, therefore,
other alternatives were not explored.

During the Preliminary Design, two alternatives were evaluated for the reach along
CC 215, two alternatives for the FASD were considered.

Alternative 1 - a 12 ft x 6 ft RCB facility
Alternative 2 - a 12 ft wide x 7 ft deep rectangular channel

The additional height required for the channel alternative is needed for freeboard.
Tables 5.1 and 5.2 present the estimated costs associated with Alternatives 1 and 2.

Table 5.1 - Alternative 1 Cost Estimate

Description Unit Quantity Unit Cost Cost
12 ft x 6 ft RCB LF 720 $1,000.00 $720,000.00
RCB Manhole EA 2 $4,000.00 $8,000.00
RCB to Channel Transition LS 1 $60,000.00 $60,000.00
Total $788,000.00

Table 5.2 - Alternative 2 Cost Estimate

Description Unit Quantity Unit Cost Cost
Remove ROW Fence LF 840 $5.00 $ 4,200.00
12 ft Channel LF 720 $ 850.00 $ 612,000.00
Channel Transition LS 1 $ 60,000.00 $ 60,000.00
2-Cable Fence LF 720 $ 40.00 $ 28,800.00
54-inch Chain Link Fence LF 720 $ 50.00 $ 36,000.00
72-inch Chain Link ROW Fence LF 840 $ 25.00 $21000.00
Total $762,000.00

The above estimates show that Alternative 2 has a cost savings of $26,000 or

approximately $36 per linear foot.
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The two alternatives were discussed with the City, CCPW and the CCRFCD and it was
determined that Alternative 1 is the preferred alternative. While slightly more expensive,
Alternative 1 provides adequate space for the City’s future multi-use trail planned along
the CC 215 without encroaching into the Control of Access along the CC 215.

5.1.2 FASD Horizontal Layout

At the downstream end, the FASD connects to an existing 14 ft wide x 7 ft deep
rectangular channel (MPU facility ID RCHB 0198) and extends west as a 12 ft x 6 ft
RCB for 788 feet along the northern ROW for the CC 215. The section of the FASD
within the CC 215 ROW is located within Clark County jurisdiction. All other sections of
the project are located within the jurisdiction of the City of Las Vegas.

At Fort Apache Road, the storm drain turns northward under the western half of the
roadway. The storm drain is located under the western half of Fort Apache Road
because: 1) the western half of Fort Apache is currently an unpaved road; and, 2) the
storm drain radius of curvature will be larger turning from the west side which is better
for hydraulics and constructability.

Just south of the intersection of Fort Apache and Echelon Point, the FASD shifts to the
eastern half of Fort Apache Road to minimize conflicts with the existing water, sewer
and gas lines on the west side of the street. To the maximum extent feasible, the
following separation distances were maintained:

e Waterlines: 10 feet, measured from the outside edge to outside edge.

e Gas lines: 5 feet, measured from the outside edge to outside edge.

e Sewer lines: 10 feet, measured from the outside edge to outside edge.

e Existing Median Islands: 5 feet, measures for the outside edge of the RCB to the
existing curb line

The storm drain continues north in the eastern half of Fort Apache Road as a 12 ft x 6 ft
RCB. The layout shifts east and west slightly between Echelon Point Road and Deer
Springs Way to avoid conflicts with the existing gas line. North of Deer Springs Way,
the horizontal layout is fairly straight within the eastern half of Fort Apache Road. Just
south of Elkhorn Road, the storm drain turns west and transitions to a 7 ft x 6 ft RCB
located in the northern half of Elkhorn Road.
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The 7 ft x 6 ft RCB stops just west of the intersection of Fort Apache Road and Elkhorn
Road. The extension of the storm drain along Elkhorn Road to Hualapai Way (MPU
facility RCHB 0295) will be constructed in the future as a separate project. Until this
storm drain extension is constructed, the flow within Elkhorn Road (815 cfs) will bypass
the system and continue east.

5.1.3 FASD Hydraulic Modeling

The FASD was modeled using WSPG Water Surface Pressure Gradient program Civil
Design Software. Input and parameters used in the models are discussed in the
following subsections. The model input and output are provided in Appendices B.1.2
(Manning’s ‘n’ = 0.013) and B.1.3 (Manning’s ‘n’ = 0.015) as well as on the data CD in
Appendix E. Results of the hydraulic models are presented in Section 5.1.3.2 of this
report.

5.1.3.1 Water Surface Pressure Gradient Model

WSPG uses the standard step method for calculating gradually varied water surface
profiles which requires boundary conditions for the computations.  One boundary
condition is friction. The friction slope is estimated from Manning’s equation which
estimates losses using based on a roughness coefficient, Manning’s ‘n’. Table 5.3 lists
the Manning'’s ‘n’ values used for various materials/linings evaluated in this study.

Table 5.3 - Manning's 'n' Values used in WSPG Models

Material/Lining Manning’s ‘n’
Concrete Channel / RCB 0.013 and 0.015
RCP 0.013

The second boundary condition is the water surface elevation at the upstream system
headworks (SH) or downstream system outlet (SO). Depending on the flow regime,
subcritical or supercritical, the program requires an upstream system headworks (SH) or
downstream system outlet (SO) water surface elevation from which to begin the
standard step calculations. The SH and SO are calculated externally and input by the
user. The SH and SO were set to the normal depth calculated by FlowMaster (see
Appendix B.1.1).
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5.1.3.2 Results

The WSPG modeling results indicate that the storm drain will function under open
channel flow and pressurized conditions. In the pressurized sections, the hydraulic
grade line is at least 15 inches below grade.

In the downstream portion of the open channel flow section, station 10+12 to station
28+46, flow velocities are between 25 fps and 30 fps. These velocities are below the
maximum permissible mean velocity of 35 feet per second for concrete lining (Table 703
in the Manual). However, the minimum concrete strength for the main storm drain will
be increased from 4,500 psi to 6,000 psi to mitigate the high flow velocities in the
system.

The WSPG models are included in Appendix B.1.2, and Appendix B.1.3 and on the
Data CD in Appendix E.
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5.2 Lateral Storm Drains and Inlets

Runoff enters the project area from the west at Severence Lane, Elkhorn Road, Wittig
Avenue, Dorrell Lane, Deer Springs Way and Echelon Point Drive as well as from the
north in Fort Apache Road. There is an existing storm drain in Fort Apache Road with
lateral storm drains to the west. These facilities were not sized to convey 100-year
storm flows. Therefore, additional drop inlets and lateral storm drains will be
constructed as part to this project to collect surface flows and convey them into the
FASD. Analysis of these collection systems was separated into the Fort Apache
Collection System, Severence Collection System, Deer Springs Collection System and
Echelon Point Collection System. The design and layout of these systems along with
the existing drainage system are discussed in the following subsections.

5.2.1 Street Capacity Analysis

Street flow calculations were performed using FlowMaster V8i which utilizes the
Manning’s equation to determine the flow depth and average velocity for user defined
sections. A Manning’s ‘n’ of 0.016 was used in the street flow calculations per Section
906 of the Manual. The results of the street flow calculations were used to determine
how the flow was distributed across the road (i.e., within half the street). The
distribution of flow for the various streets is discussed further in Sections 5.2.4 through
5.2.7.

The results of the street flow calculations were also utilized to determine the product of
the flow depth and average velocity. In all cases, the flow depth was less than 2 feet
and the product of the flow depth and average velocity was less than 8. Therefore the
street flow does not exceed CCRDCD’s street capacity criteria as outlined in Section
304.4 of the Manual. Table 5.4 on the following page summarizes the results of the
street flow calculations which are included Appendix B.

SN Rarncho-Fort Apache Storm Drain Final Des/(gn Report
; 24 April 2013




Table 5.4 - Street Capacity Results

Flow Depth Velocity
Street (Q (D) V) DxV
(cfs) (ft) (ft/s)
Fort Apache Road (West Half) 39 0.6 6.2 3.7
Severence Lane 86 0.6 6.2 3.7
Wittig Avenue (North Half) 11 0.4 4.7 1.9
Dorrell Lane 84 0.6 6.2 3.7
Deer Springs Way (North Half) 80 0.7 7.1 5.0
Echelon Point Drive (North Half) 41 0.6 5.8 3.5

5.2.2 Drop Inlet and Pipe Sizing

Interception capacity calculations for drop inlets were performed using FlowMaster V8i
which utilizes procedures developed by the Federal Highway Administration (FHWA)
HEC-22. A Manning’'s ‘n’ of 0.016 was used per HCDDM Section 906. A 50-percent
clogging factor was applied to all drop inlets in accordance with the City of Las Vega’s
criteria for drop inlet hydraulics (Section 1602 in the Manual).

The main lateral pipes along Severence Lane, Dorrell Lane, Deer Springs Way and
Echelon Point Drive were modeled using WSPG Water Surface Pressure Gradient
program Civil Design Software. The upstream and downstream boundary conditions for
the lateral storm drain models are discussed in subsections 5.2.5 through 5.2.7.

Flow depth and velocity for lateral pipes along were evaluated using FlowMaster based
on a Manning’s ‘n’ of 0.013 (Table 702 of the Manual).
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5.2.3 Existing Storm Drain System

Throughout the project corridor, there is existing drainage infrastructure that was
constructed as part of various subdivisions. These systems were designed to collect
runoff from within the existing development and local surface flows for a 10-year storm -
they were not intended to collect or convey flows from the 100-year storm. However,
where practical, the existing drainage systems were utilized in the FASD design to
convey a portion of the 100-year storm flows into the main storm drain.

The existing drainage infrastructure between Severence Lane and Dorrell Lane will be
modified as part of the Fort Apache Collection System which is discussed further in
Section 5.2.4.

Between Dorrell Lane and Echelon Point Drive, the main storm drain layout follows the
alignment of the existing 24-inch RCP storm drain. The existing 24-inch RCP storm
drain and manholes will be removed. All of the existing drop inlets on the east side of
Fort Apache will be left in place and connected to the main storm drain. Along the west
side of Fort Apache, the existing drop inlets will either be left in place and connected to
the main storm drain or modified as part of the collection systems discussed in the
following subsections.

South of Echelon Point Drive and the CC 215 there is an existing 24-inch RCP storm
drain. This storm drain originally collected flow from the north as well as from the low
point in Fort Apache Road located approximately half way between Echelon Point Drive
and the CC 215 right-of-way and daylights into a riprap channel along the northern
boundary of the CC 215 right-of-way. Flow from the north and the western low points
will be cut off by the construction of the main storm drain. Flow to the eastern low point
will be collected by the existing drop inlet and conveyed into the main storm drain via
the existing drainage system. The existing storm drain upstream of the low point that is
in conflict with the FASD will be removed and the remaining storm drain will be
abandoned.
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5.2.4 Fort Apache Collection System

Figures 5.2 through 5.7 present the flow rates used for the design and layout of the Fort
Apache Collection System which consists of existing and proposed drop inlets.

The existing storm drain north of Elkhorn Road is discussed as part of the Severence
Lane Collection system in section 5.2.5.

Two inlets are proposed on the northwest and southwest corners at the intersection of
Fort Apache Road and Elkhorn Road. The northwest inlet is located between the bus
turn out and Elkhorn Road. The southwest is located just upstream of the right hand
turn lane onto Fort Apache Road. LBG will coordinate the design of these inlets with
the Slater Hanifan Group, who is currently designing the proposed Rancho System
along Elkhorn Road between Fort Apache Road and Grand Canyon Drive.

The existing storm drain in Dorrell Lane was designed to convey 40 cfs (GCWa, 2003).
The 100-year flow on Dorrell Lane was determined in this study to be 124 cfs. The
difference between the 124 cfs and 40 cfs (84 cfs) is conveyed as surface flow in Dorrell
Lane. A street flow calculation for Dorrell Lane determined that 84 cfs will be above the
crown of the road. Therefore, it is assumed that the street flow is distributed equally
between either side of the road. A series of drop inlets along Dorrell Lane was not
practical due to the closely spaced driveways and utility services. Therefore a trench
drain is proposed to collect surface flow in Dorrell Lane before it enters Fort Apache
Road.

The remaining street flows were determined by subdividing HEC-1 basins as discussed
in Section 4.4.2. The inflow and bypass flow at each inlet is presented on Figures 5.2
through 5.7.

The street capacity calculations for Fort Apache Road and Dorrell Lane are included in
Appendix B.2.1. The drop inlet depth calculations, drop inlet interception calculations
and lateral pipe sizing calculations are included in Appendix B.2.2.
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5.2.5 Severence Collection System

Figure 5.8 presents the flow rates used for the design and layout of the Severence
Collection System which consists of existing and proposed drop inlets.

The existing 18-inch storm drain in Severence Lane conveys 14 cfs and connects to an
existing 60” RCP storm drain in Fort Apache. The 100-year flow on Severence Lane
was determined to be 100 cfs. The difference between the 100 cfs and 14 cfs (86 cfs)
is conveyed as surface flow in Severence Lane. A street flow calculation for Severence
Lane determined that 86 cfs will be above the crown of the road. Therefore, it is
assumed that the street flow is distributed equally between either side of the road.

A series of six drop inlets is proposed to collect surface flow before it reaches Fort
Apache Road. Layout of the drop inlets was controlled by existing light poles and
decorative panels.

The existing 18-inch RCP storm drain in Severence Lane will be removed and replaced
with a storm drain varying from a 42-inch RCP to a 48-inch RCP. The existing 60-RCP
along Fort Apache was designed to convey 120 cfs (GCWb, 2003). The flows collected
along Fort Apache Road and Severence Lane pressurize the 60-inch pipe during the
100-year storm. Therefore, the WSPG analysis for the Severence Collection System
includes the 60-inch RCP storm drain in Fort Apache from the proposed confluence
structure at Elkhorn Road to the existing 18-inch RCP in Severence Lane. Initial
analysis of the system indicated that the hydraulic grade line (HGL) would be above the
manhole cover elevations. A 5-foot x 5-foot RCB (see Figure 5.4) is proposed between
the existing manhole just north of Elkhorn Road and the proposed confluence structure.
The 5-foot x 5-foot RCB reduces the HGL to at least 18-inches below manhole cover
elevations except at the manhole just upstream of the Elkhorn Road Confluence
(SDMH-19) road where the HGL is 10-inches below the manhole cover elevation.

The street capacity calculations for Severence Lane are included in Appendix B.3.1.
The WSPG analysis of the Severence Collection System is included in Appendix B.3.2
and the drop inlet depth calculations, drop inlet interception calculations and lateral pipe
sizing calculations are included in Appendix B.3.3.
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5.2.6 Deer Springs Collection System

Figure 5.9 presents the flow rates used for the design and layout of the Deer Springs
Lateral System which consists of existing and proposed drop inlets.

The existing 36-inch RCP storm drain in Deer Springs Way was designed to convey 58
cfs (VTN, 2004). The 100-year flow on Deer Springs Way was determined in this study
to be 226 cfs. The difference between the 226 cfs and 58 cfs (168 cfs) is conveyed as
surface flow in Deer Springs Way. A street flow calculation for Deer Springs Way
determined that 168 cfs will be above the crown of the road. Therefore, it is assumed
that the street flow is distributed equally between either side of the road.

A series of four drop inlets on the north half of Deer Springs Way and three drop inlets
on the south half of Deer Springs Way are proposed to collect surface flow before it
reaches Fort Apache Road. Layout of the drop inlets was controlled by an existing bus
turn out lane and the Mansion Oaks Street intersection.

The existing 36-inch RCP storm drain in Deer Springs Way will be removed and
replaced with a storm drain varying from a 48-inch RCP (or equivalent Horizontal
Elliptical RCP) to a 4-foot x 4-foot RCB. A RCB storm drain was chosen instead of a
pipe and manhole layout to minimize losses caused by manholes.

The street capacity calculations for Deer Springs Way are included in Appendix B.4.1.
The WSPG analysis of the Deer Springs Collection System is included in Appendix
B.4.2 and the drop inlet depth calculations, drop inlet interception calculations and
lateral pipe sizing calculations are included in Appendix B.4.3.
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5.2.7 Echelon Point Collection System

Figure 5.10 presents the flow rates used for the design and layout of the Echelon Point
Collection System which consists of proposed drop inlets.

The existing 24-inch storm drain in Echelon Point Drive conveys 29 cfs. The storm
drain discharges into an earthen channel that drains into the Fort Apache Detention
Basin. Currently, flow into the detention basin is eroding the earthen channel which
requires frequent maintenance. As part of this project, the 24-inch RCP storm drain will
be connected to the new Echelon Point Collection System.

Currently the south half of Echelon Point Drive between Hinoki Cypress Street and Fort
Apache Road is unpaved. This section of road is adjacent to the existing Fort Apache
Detention Basin, a regional flood control detention basin owned by the City of Las
Vegas. As part of this project, the south half street section of Echelon Point Drive will
be constructed along with the Echelon Point Collection System.

The 100-year flow on Echelon Point Drive was determined to be 75 cfs. The difference
between the 75 cfs and 29 cfs (46 cfs) is conveyed as surface flow in Echelon Point
Drive. A street flow calculation for Echelon Point Drive determined that 46 cfs will be
below the crown of the road. The hydrologic analysis determined that 41 cfs will be
entering Echelon Point Drive from the north, therefore it was assumed that the flow will
be contained in the north half of the street and the flow from sub-basin NWBC2-CD, 10
cfs, will be in the south half of the street.

A series of three drop inlets on the north and one inlet on the south are proposed to
collect surface flows before they reach Fort Apache Road. The drop inlets on the north
half of the street were located between existing light poles and decorative sidewalk
panels. The inlet on the south half of the street was located just west of the intersection
with Fort Apache Road to collect flow before it enters Fort Apache.

The street capacity calculations for Echelon Point Drive are included in Appendix B.5.1.
The WSPG analysis of the Echelon Point Lateral is included in Appendix B.5.2 and the
drop inlet depth calculations, drop inlet interception calculations and lateral pipe sizing
calculations are included in Appendix B.5.3.
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6.0 UTILITY COORDINATION AND RELOCATIONS

As part of the survey conducted for this project, Cardno TBE (TBE) was responsible for
the utility designating and potholing that was conducted in two phases. The designating
phase provided the approximate horizontal location of existing utilities through electronic
geophysical prospecting. The potholing phase provided the exact horizontal and
vertical location by means of non-destructive methods (i.e., vacuum excavation).

For the preliminary design submission, utility designating was conducted for the entire
project corridor. Then, potential utility conflicts with the main storm drain were identified
and a total of 58 potholes were excavated. For the 70% submittal, an additional 53
potholes were excavated for the utility conflicts with the proposed drop inlet and storm
drain laterals. Lastly, for the 90% submittal an additional 18 potholes were excavated
for utility conflicts with the Severence Lane lateral, Deer Springs Way sewer relocation
and other miscellaneous locations identified between the 70% and 90% submissions.
The pothole locations and utility locations are included on the utility sheets (U-1 though
U-15) in Appendix C.

After the preliminary design submission additional utility designation was conducted
along Severence Lane. Ultility conflicts with the proposed drop inlet and storm drain
laterals along Severence Lane were identified as part of the 90% design.

6.1 Utility Coordination

During the 30% design LBG met with the City Collections Department (sewer), Las
Vegas Valley Water District, Southwest Gas, NV Energy, and Century Link to discuss
the project’s impacts to the existing utilities. LBG also contacted COX Communications,
however, they requested that a meeting take place at a later time.

LBG provided the above mentioned utility companies with copies of the 30% design
plans and received redlined plans from Las Vegas Valley Water District, Southwest Gas
and Century Link. Their comments were incorporated in the to 70% design plans.

The utility agencies were provided with a copy of the 70% design plans for further
coordination. LBG received redline plans from the Las Vegas Valley Water District, Cox
Communications, Century Link, Southwest Gas and NV Energy. LBG attended a
coordination meeting with the Las Vegas Valley Water District to discuss their
comments on the 70% plans and subsequently incorporated their comments into the
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90% plans. LBG will provide the affected utility agencies with copies of the 90% plans
for further coordination.

6.2 Utility Relocations

Table 6.1 summarizes the known utilities that are in conflict with the main storm drain.
Existing utility crossings that do not appear to be in conflict with the proposed storm
drain system are not included in the table and are to be protected in place. Utility
relocation designs for the water and sewer were incorporated in the 90% design plans
and will be constructed by the prime contractor. Relocation of the gas, CATV, electric,
telephone, and fiber optic will be coordinated with the utility agencies as part of the

subsequent design phases.

Table 6.1 - Main Storm Drain Utility Conflicts

Alignment Station Utility Action
“SD” 63+70 CATV To be Relocated by COX Communications
“SD” 63+70 Electric To be Relocated by NV Energy
“SD” 61+95 CATV To be Relocated by COX Communications
“SD” 61+95 Electric To be Relocated by NV Energy
“SD” 61+49 Fiber Optic To be Relocated by Contractor
“SD” 61+49 Telephone To be Relocated by Century Link
“SD” 61+25 Gas To be Relocated by Southwest Gas
“SD” 61+25 Sewer To be Relocated by Contractor
“SD” 61+10 Water To be Relocated by Contractor
“SD” 54+55 Water To be Relocated by Contractor
“SD” 48+37 Telephone To be Relocated by Century Link
“SD” 48+37 Fiber Optic To be Relocated by Contractor
“SD” 48+10 Sewer To be Removed by Contractor
“SD” 47+81 Gas To be Relocated by Southwest Gas
“SD” 28+18 Sewer To be Relocated by Contractor
“SD” 20+50 CATV To be Relocated COX Communications
“‘DS” 76+02 Water To be Relocated by Contractor
“‘DS” 73+08 Water To be Relocated by Contractor
“‘DS” 70+80 Electric To be Relocated by NV Energy
“SL” 40+30 CATV/ Electric | To be Relocated by COX / NV Energy
“SL” 41+10 CATV To be Relocated by COX Communications
“SL” 42+15 CATV To be Relocated by COX Communications
“SL” 42489 CATV To be Relocated by COX Communications
IR Rancho-Fort Apache Storm Drarn 41 Final Desfgn Report
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7.0 RIGHT-OF-WAY

Tri State Surveying, Ltd. conducted three topographic surveys and right-of-way
mappings for this project. The first portion included the topographic mapping and right-
of-way for the main storm drain and side streets between Elkhorn Road and CC 215.
The second portion included the topographic mapping and right-of-way along Fort
Apache Road and Severence Lane. The third portion included additional topographic
mapping and right-of-way along Deer Springs Way east of Fort Apache Road.

The Record of Survey associated with the first portion was submitted to the City for
review and minor comments were received on May 5, 2011. The comments were
addressed and the Record of Survey was recorded on June 27, 2011 as File 184, Page
36 in Book Number 20110627. The Record of Survey associated with the second
portion was reviewed as part of the 70% submittal and minor comments were received.
The Record of Survey associated with the third portion is being submitted to the City for
review as part of the 90% submittal. The Record of Survey for the second and third
portions will be finalized and recorded between the 90% and 100% submittals.

Reduced copies of the Record of Survey plans are included in Appendix D.

There was an existing privately owned parcel (APN 125-20-401-008) along the northern
boundary of the CC 215 right-of-way. This parcel should have been acquired as part of
the CC 215 Beltway project; however, it was not and was vacated back to a private
party. LBG presented this information during a coordination meeting with Clark Public
Works (CCPW). The parcel was purchased by CCPW in November 2012 and is now
public right of way.

No Authorizations to Enter Property (AEP) will be required for this project.
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8.0 PERMITTING

Construction of the Rancho-Fort Apache Storm Project will require various permits from
the City, County and State. Table 8.1 presents a matrix of permits that will be required
for the project.
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Table 8.1 - Permit Matrix

Entity Permit Issuing Agency Address Contact When to Submit Who Submits
. . Clark County Regional Flood Control District
Clark County R | Clark County R |
FIZLd Coc:Jr:]tl};l Si‘;?:t Drainage Review Flz;:)d g::tle ;igslsr?:t 600 S. Grand Central Pkwy Suite 300 (702) 685-0000 Design phase Consultant
Las Vegas, NV 89106-4511
Nevada Division of Environmental Protection
Bureau of Water Pollution Control
NV Div. of Env. T 702) 486-2850
Prc:Ze:tio:v Disc:g:'pgr:;:,mit Bureau of Water Pollution Control 2030 E. Flamingo Road, Ste. 230 (702) Prior to discharge City
g Las Vegas, NV 89119-0837
Nevada Division of Environmental Protection
Bureau of Water Pollution Control
NV Div. of Env. G dwat 702) 486-2850
Prc:Ze:tio:v Discrs:: eV\II?’an:it Bureau of Water Pollution Control 2030 E. Flamingo Road, Ste. 230 (702) Prior to discharge City
g Las Vegas, NV 89119-0837
City of Las Vegas Department of Public Works
. ! Department of Public Works Traffic Engineering Division After Conditional
City of Las V Traffic Control PI 702) 229-6327 Contract
'ty orLas Vegas rattic tontrol Flan Traffic Engineering Division 333 N. Rancho Drive (702) Notice to Proceed ontractor
Las Vegas, NV 89106
City of Las Vegas Development Services Center
. Temporary Stock Pile Development Services Center Dept. of Building and Safety .
City of Las V 702) 229-6251 Construct h Contract
'ty orLas Vegas Permit Dept. of Building and Safety 333 N. Rancho Drive (702) onstruction phase ontractor
Las Vegas, NV 89106
Clark County Department of Air Quality &
Department of Air Quality and Environmental Environmental Management Lewis Wallenmeyer,
Clark County Dust Control Permit P v 500 South Grand Central Parkway 1st Floor Director Construction phase Contractor

Management

Box 555210
Las Vegas, NV 89155-5210

(702) 455-5942




9.0 COST ESTIMATE

Table 9.1 is a breakdown of the items and preliminary cost estimate for the Rancho-Fort
Apache Storm Drain Project. Construction of this project will be funded by the
CCRFCD, except for the half street improvements on Echelon Point Drive, which will be
funded by the Regional Transportation Commission of Southern Nevada (RTCSNYV).
The costs presented in Table 9.1 are itemized by description and funding source. The
total cost of the proposed improvements was estimated to be $10.97 million of which
$10.77 million will be funded by the CCRFCD and $198,000 will be funded by the
RTCSNV.
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Table 9.1 - Construction Cost Estimate

ltem o ] Total Unit CCRFCD FUNDING RTC FUNDING Total
Number Description Unit Quantity Price . : Cost
Quantity Cost Quantity Cost
109.01 Owner Initiated Time Extension Allowance DAY 50 $500.00 50 $25,000.00 0 $0.00 $25,000.00
Owner Initiated Time Extension Amount In Addition
109.02 To Allowance DAY 50 $500.00 50 $25,000.00 0 $0.00 $25,000.00
200.01 Mobilization And Demobilization LS 1 $440,000.00 1 $440,000.00 0 $0.00 $440,000.00
202.01 Cold Planing (1-inch) SY 31,680 $2.00 31,680 $63,360.00 0 $0.00 $63,360.00
202.02 Removal of Concrete Channel Transition LS 1 $5,000.00 1 $5,000.00 0 $0.00 $5,000.00
202.03 Removal of Stone Wall LS 1 $2,000.00 1 $2,000.00 0 $0.00 $2,000.00
202.04 Removal of End Section EA 3 $200.00 3 $600.00 0 $0.00 $600.00
202.05 Abandon Storm Drain Pipe LF 491 $50.00 491 $24,550.00 0 $0.00 $24,550.00
202.06 Removal of Storm Drain Pipe LF 3,913 $50.00 3,913 $195,650.00 0 $0.00 $195,650.00
202.07 Removal of Drop Inlet EA 10 $1,000.00 10 $10,000.00 0 $0.00 $10,000.00
202.08 Removal of Storm Drain Manhole EA 25 $1,250.00 25 $31,250.00 0 $0.00 $31,250.00
202.09 Removal of Riprap SY 1,970 $10.00 1,970 $19,700.00 0 $0.00 $19,700.00
202.10 Remove and Salavage Chain Link Fence LF 640 $2.00 640 $1,280.00 0 $0.00 $1,280.00
202.11 Removal of Water Line LF 281 $25.00 281 $7,025.00 0 $0.00 $7,025.00
202.12 Removal of Sewer Line LF 1,801 $30.00 1,801 $54,030.00 0 $0.00 $54,030.00
202.13 Abandon Sewer Line LF 242 $50.00 242 $12,100.00 0 $0.00 $12,100.00
202.14 Removal of Sewer Manhole EA 4 $1,250.00 4 $5,000.00 0 $0.00 $5,000.00
203.01 Roadway Excavation CcY 5,300 $3.00 3,890 $11,670.00 1,410 $4,230.00 $15,900.00
212.01 Site Preparation SF 2,585 $0.10 0 $0.00 2,585 $258.50 $258.50
212.02 Plants, Group A EA 81 $15.00 0 $0.00 81 $1,215.00 $1,215.00
212.03 Plants, Group B EA 20 $480.00 0 $0.00 20 $9,600.00 $9,600.00
212.04 Root Guard LF 1,085 $6.40 0 $0.00 1,085 $6,944.00 $6,944.00
212.05 Rock Mulch SF 2,585 $0.90 0 $0.00 2,585 $2,326.50 $2,326.50
212.06 Landscape Boulder, 2' Dia. EA 3 $40.00 0 $0.00 3 $120.00 $120.00
212.07 Landscape Boulder, 3' Dia. EA 2 $85.00 0 $0.00 2 $170.00 $170.00
212.08 Landscape Boulder, 4' Dia. EA 2 $170.00 0 $0.00 2 $340.00 $340.00
213.01 1-inch Valve EA 1 $270.00 0 $0.00 1 $270.00 $270.00
213.02 1-inch Irrigation Line (SCH 40) LF 580 $1.60 0 $0.00 580 $928.00 $928.00
213.03 2" PVC Sleeve (SCH 40) LF 300 $1.90 0 $0.00 300 $570.00 $570.00
213.04 3/4-inch Irrigation Line (Class 200) LF 1,100 $1.50 0 $0.00 1,100 $1,650.00 $1,650.00
213.05 Field Transmitter EA 1 $250.00 0 $0.00 1 $250.00 $250.00
213.06 3/4-inch Drip Valve Assembly EA 4 $290.00 0 $0.00 4 $1,160.00 $1,160.00
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ltem o ) Total Unit CCRFCD FUNDING RTC FUNDING Total
Number Description Unit Quantity Price . : Cost
Quantity Cost Quantity Cost
213.07 Quick Coupling Valve EA 3 $125.00 0 $0.00 3 $375.00 $375.00
213.08 Emitters EA 241 $5.40 0 $0.00 241 $1,301.40 $1,301.40
302.01 Type Il Aggregate Base CcY 2,430 $20.00 2,200 $44,000.00 230 $4,600.00 $48,600.00
402.01 4-Inch Plantmix Bituminous Surface SY 1,810 $15.00 190 $2,850.00 1,620 $24,300.00 $27,150.00
402.02 5-Inch Plantmix Bituminous Surface SY 13,660 $18.00 13,660 $245,880.00 0 $0.00 $245,880.00
413.01 1-Inch UTACS Bonded With A PMM, S3 Gradation SY 33,490 $8.00 31,870 $254,960.00 1,620 $12,960.00 $267,920.00
502.01 Precast 4-foot x 4-foot Reinforced Concrete Box LF 209 $400.00 209 $83,600.00 0 $0.00 $83,600.00
502.02 Precast 5 x 5-foot Reinforced Concrete Box LF 133 $500.00 133 $66,500.00 0 $0.00 $66,500.00
502.03 Precast 7-foot x 6-foot Reinforced Concrete Box LF 319 $600.00 319 $191,400.00 0 $0.00 $191,400.00
502.04 Precast 12-foot x 6-foot Reinforced Concrete Box LF 3,274 $1,000.00 3,274 $3,274,000.00 0 $0.00 $3,274,000.00
502.05 12-foot x 6-foot Reinforced Concrete Box LF 1,690 $900.00 1,690 $1,521,000.00 0 $0.00 $1,521,000.00
502.06 Confluence Structure (Elkhorn Road) LS 1 $50,000.00 1 $50,000.00 0 $0.00 $50,000.00
502.07 Confluence Structure (Deer Springs Way) LS 1 $20,000.00 1 $20,000.00 0 $0.00 $20,000.00
502.08 RCB to Channel Transition LS 1 $60,000.00 1 $60,000.00 0 $0.00 $60,000.00
603.01 18-inch Reinforced Concrete Pipe (Class llI) LF 325 $80.00 325 $26,000.00 0 $0.00 $26,000.00
603.02 24-inch Reinforced Concrete Pipe (Class ) LF 943 $90.00 943 $84,870.00 0 $0.00 $84,870.00
603.03 30-inch Reinforced Concrete Pipe (Class Il1) LF 366 $100.00 366 $36,600.00 0 $0.00 $36,600.00
603.04 36-inch Reinforced Concrete Pipe (Class Il1) LF 166 $110.00 166 $18,260.00 0 $0.00 $18,260.00
603.05 42-inch Reinforced Concrete Pipe (Class ) LF 29 $120.00 29 $3,480.00 0 $0.00 $3,480.00
603.06 48-inch Reinforced Concrete Pipe (Class ) LF 360 $130.00 360 $46,800.00 0 $0.00 $46,800.00
603.07 60-inch Reinforced Concrete Pipe (Class Il1) LF 25 $180.00 25 $4,500.00 0 $0.00 $4,500.00
603.08 ﬁ:))-lnch x 19-inch Reinforced Concrete Pipe (Class LF 43 $125.00 43 $5.375.00 0 $0.00 $5.375.00
603.09 ﬁis)-inch x 29-inch Reinforced Concrete Pipe (Class LF 8 $150.00 8 $1,200.00 0 $0.00 $1,200.00
603.10 ﬁ?)"”Ch x 38-inch Reinforced Concrete Pipe (Class LF 319 $200.00 | 319 $63,800.00 0 $0.00 $63,800.00
609.01 RCB Manhole EA 13 $4,000.00 13 $52,000.00 0 $0.00 $52,000.00
609.02 48-inch Type | Storm Drain Manhole EA 1 $4,000.00 1 $4,000.00 0 $0.00 $4,000.00
609.03 60-inch Type | Storm Drain Manhole EA 2 $4,500.00 2 $9,000.00 0 $0.00 $9,000.00
609.04 60-inch Type lii Storm Drain Manhole EA 1 $5,000.00 1 $5,000.00 0 $0.00 $5,000.00
609.05 NDOT Type 4 Storm Drain Manhole EA 21 $7,000.00 21 $147,000.00 0 $0.00 $147,000.00
609.06 NDOT Type 2 Drop Inlet with Concrete Apron EA 2 $7,500.00 2 $15,000.00 0 $0.00 $15,000.00
609.07 9.5-foot Type DM Drop Inlet EA 1 $10,000.00 1 $10,000.00 0 $0.00 $10,000.00
609.08 12-foot Type DM Drop Inlet EA 8 $12,000.00 8 $96,000.00 0 $0.00 $96,000.00
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ltem o ) Total Unit CCRFCD FUNDING RTC FUNDING Total
Number Description Unit Quantity Price . : Cost
Quantity Cost Quantity Cost
609.09 17-foot Type DM Drop Inlet EA 4 $17,000.00 4 $68,000.00 0 $0.00 $68,000.00
609.10 22-foot Type DM Drop Inlet EA 16 $22,000.00 16 $352,000.00 0 $0.00 $352,000.00
609.11 Trench Drain EA 1 $30,000.00 1 $30,000.00 0 $0.00 $30,000.00
613.01 Type L Curb and Gutter LF 591 $20.00 0 $0.00 591 $11,820.00 $11,820.00
613.02 Concrete Sidewalk SF 4,140 $4.00 0 $0.00 4,140 $16,560.00 $16,560.00
613.03 Decorative Sidewalk Panel EA 5 $400.00 0 $0.00 5 $2,000.00 $2,000.00
613.04 16-foot Industrial Driveway (Option A) EA 1 $3,500.00 0 $0.00 1 $3,500.00 $3,500.00
613.05 Sidewalk Ramp, Modified Case Il EA 1 $3,000.00 0 $0.00 1 $3,000.00 $3,000.00
616.01 2-Cable Fence LF 114 $40.00 114 $4,560.00 0 $0.00 $4,560.00
616.02 72-inch Chain Link Fence LF 635 $15.00 635 $9,525.00 0 $0.00 $9,525.00
616.03 16-Foot Swing Gate (Double) EA 1 $3,500.00 0 $0.00 1 $3,500.00 $3,500.00
622.01 Construction Surveying LS 1 $173,000.00 1 $173,000.00 0 $0.00 $173,000.00
623.01 160 Watt Street Light Assembly and Foundation EA 4 $8,000.00 0 $0.00 4 $32,000.00 $32,000.00
623.02 No. 3-1/2 Pullbox EA 1 $600.00 0 $0.00 1 $600.00 $600.00
623.03 é’(‘)’:]%zcstgfset"ght Conduit w/ 2-##4 And 1-#8 LF 840 $19.00 0 $0.00 840 $15,960.00 $15,960.00
623.04 i’r']’écgusntsrﬁie;gght Conduit w/ 1-#8 Bare Tracer Wire LF 90 $16.50 0 $0.00 90 $1,485.00 $1,485.00
623.05 Modify Existing Service Pedestal EA 1 $1,200.00 0 $0.00 1 $1,200.00 $1,200.00
624.01 Traffic Control And Maintenance LS 1 $566,000.00 1 $566,000.00 0 $0.00 $566,000.00
627.01 Ground Mounted Signs LS 1 $1,000.00 1 $1,000.00 0 $0.00 $1,000.00
628.01 Type 2 Film for Arrows EA 33 $200.00 33 $6,600.00 0 $0.00 $6,600.00
628.02 Type 2 Film for Crosswalks and Stop Bars SF 2,152 $4.00 2,152 $8,608.00 0 $0.00 $8,608.00
628.03 Type 1 Film for Bike Legends EA 2 $180.00 2 $360.00 0 $0.00 $360.00
628.04 Type 2 Film for Chevrons SF 264 $4.00 264 $1,056.00 0 $0.00 $1,056.00
628.05 Type 2 Film 6-inch Solid White LF 298 $1.50 298 $447.00 0 $0.00 $447.00
628.06 Type 2 Film 6-inch Skip White LF 112 $1.50 112 $168.00 0 $0.00 $168.00
628.07 Type 1 White 8-inch Marking LF 102 $2.00 102 $204.00 0 $0.00 $204.00
629.01 10-inch Dip Water Pipe LF 190 $65.00 190 $12,350.00 0 $0.00 $12,350.00
629.02 12-inch Dip Water Pipe LF 68 $80.00 68 $5,440.00 0 $0.00 $5,440.00
629.03 Vertical Adjust Water Valve Cover EA 30 $400.00 30 $12,000.00 0 $0.00 $12,000.00
629.04 20-inch Steel Casing LF 51 $110.00 51 $5,610.00 0 $0.00 $5,610.00
629.05 24-inch Steel Casing LF 50 $165.00 50 $8,250.00 0 $0.00 $8,250.00
629.06 Tapping Sleeve and Valve EA 7 $500.00 7 $3,500.00 0 $0.00 $3,500.00
D Aancho-Fort Apache Storm Drain Final Desfgn Report

48

April 2013




ltem o ] Total Unit CCRFCD FUNDING RTC FUNDING Total

Numb. Description Unit Quantit Pri Cost

umber uantity rice Quantity Cost Quantity Cost 0s
629.07 3/4-inch Water Meter EA 1 $1,200.00 0 $0.00 1 $1,200.00 $1,200.00
629.08 1-inch RPPA EA 1 $1,500.00 0 $0.00 1 $1,500.00 $1,500.00
630.01 8-inch PVC Sewer Pipe LF 900 $110.00 900 $99,000.00 0 $0.00 $99,000.00
630.02 12-inch PVC Sewer Pipe LF 643 $160.00 643 $102,880.00 0 $0.00 $102,880.00
630.03 15-inch PVC Sewer Pipe LF 351 $180.00 351 $63,180.00 0 $0.00 $63,180.00
630.04 18-inch PVC Sewer Pipe LF 138 $200.00 138 $27,600.00 0 $0.00 $27,600.00
630.05 60-inch Sanitary Sewer Manhole EA 8 $9,700.00 8 $77,600.00 0 $0.00 $77,600.00
630.06 72-inch Sanitary Sewer Manhole EA 1 $12,000.00 1 $12,000.00 0 $0.00 $12,000.00
630.07 Vertically Adjust Manhole Cover EA 19 $1,250.00 19 $23,750.00 0 $0.00 $23,750.00
633.01 Reflective Raised Pavement Markers EA 634 $3.00 589 $1,767.00 45 $135.00 $1,902.00
633.02 Non-Reflective Raised Pavement Markers EA 1,499 $2.50 1,379 $3,447.50 120 $300.00 $3,747.50
633.03 E/Ilgre:(;eszﬂectwe Raised Fire Hydrant Id Pavement EA 5 $3.00 5 $15.00 0 $0.00 $15.00
637.01 Dust Control LS 1 $87,000.00 1 $87,000.00 0 $0.00 $87,000.00
637.02 NPDES Discharge Permit LS 1 $10,000.00 1 $10,000.00 0 $0.00 $10,000.00
SUBTOTAL $9,153,207.50 $168,328.40 $9,321,535.90
CONTINGENCY (10%) $915,320.75 $16,832.84 $932,153.59
SUBTOTAL CONSTRUCTION $10,068,528.25 $185,161.24 $10,253,689.49
CONSTRUCTION MANAGEMENT (7%) $704,796.98 $12,961.29 $717,758.26
TOTAL $10,773,325.23 $198,122.53 $10,971,447.75
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10.0 RECOMMENDATIONS AND CONCLUSIONS

This report presents the 90% design of the Rancho-Fort Apache Storm Drain Project.
The Rancho-Fort Apache Storm Drain is a regional flood control conveyance facility
located in Fort Apache Road between Elkhorn Road and the CC 215. The project also
includes lateral collection systems in Severence Lane, Deer Springs Way and Echelon
Point Drive. This study presents as discussion of the previous studies related to the
project, design criteria, and analysis of the recommended design.

The 2008 MPU hydrologic modeling was used as the basis for the hydrologic modeling
in this report. As part this project, LBG reviewed the MPU hydrology and proposed the
following recommendations:
¢ Amend the MPU to include a 100-year conveyance facility along Farm Road
e Add a local lateral facility along Severence Lane
¢ Revise the flow split at Elkhorn Road and Hualapai Way
¢ Eliminate the flow splits at the intersection of Hualapai Way with Dorrell Lane and
Deer Springs Way Add additional drop inlets along Fort Apache Road between
Elkhorn Road and Farm Road

In addition further revisions to the MPU basin boundaries were required to quantity
flows local streets and model flow spits at the following intersections:

e Dorrell Lane and Tee Pee Lane

e Deer Springs Way and Grand Canyon Drive
e Deer Springs Way and Tee Pee Lane

e Severence Lane and Grand Canyon Drive

These flow splits in the model collectively increased design flows at the south end of the
project and decreased design flows at the north end.

Two alternatives were evaluated for the project along the CC 215 right-of-way.
Alternative 1 - 12 ft x 6 ft RCB, $788,000 construction cost.
Alternative 2 - 12 ft x 7 ft rectangular channel, $762,000 construction cost.

The two alternatives were discussed with the City and CCRFCD and it was decided to
incorporate Alternative 1 into the final design. While slightly more expensive,
Alternative 1 provided adequate space City’s future multi-use trail planned along the
CC 215 without encroaching into the Control of Access along the CC 215.
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Lateral storm drains along Severence Lane, Deer Springs Way and Echelon Point Road
are proposed to collect surface flows before they reach Fort Apache Road. These
lateral storm drains along with main storm drain are included as an excerpt of the 90%
Design Plans in Appendix C a complete copy of the 90% design plans is included on the
Data CD in Appendix E.

The total cost of the proposed improvements was estimated to be $10.97 million of
which $10.77 million will be funded by the CCRFCD and $198,000 will be funded by the
RTCSNV.
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A.1.1 Standard Form 4



Table A.1.1 STANDARD FORM 4 BY: EPF/FKR
Rancho-Fort Apache Storm Drain HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL DATE: 3/21/2013
LBG Project No.: CCB 1126 TIME OF CONCENTRATION
FUTURE CONDITIONS CHKD BY:  JSD
DATE: 4/26/2013
SUB-BASIN INITIAL / OVERLAND TRAVEL TIME Tc Tc Tlag REMARKS
DATA TIME (Ti) (Tt) Check
Lo INITIAL S TRAVEL V1 V2 Tlag=
BASIN DEV./UN.[ CN K AREA [ AREA LENGTH | SLOPE Ti LENGTH | SLOPE | VELOCITY | VELOCITY Tt 0.6Tc/60
(DorU) Ac (mi2) (ft) % (min) (ft) % (ft/s) (ft/s) (min) (min) (min) (hours)
(1) (2) 3) (4) 5) (6) @) 8) (9a) (9b) (10) (13) (14)
NW53-CA D 79.1 0.6545 41.2 0.064 125 2.0 7.1 3000 2.9 3.4 5.2 10.5 17.6 27.4 0.176 PB = 2.85"
NW53-CB D 79.8 0.6628 81.7 0.128 125 2.0 7.0 3825 2.5 3.2 4.9 14.0 21.0 31.9 0.210 PB = 2.85"
NW53-CC D 87.2 0.7615 63.5 0.099 125 2.0 5.4 3055 1.7 2.7 4.0 13.7 19.1 27.7 0.191 PB = 2.85"
NW66-CA D 84.0 0.7188 4.1 0.006 125 2.0 6.1 2500 2.0 2.9 4.4 10.5 16.6 24.6 0.166 PB =2.91"
NW66-CB D 77.5 0.6335 6.5 0.010 125 2.0 7.5 1416 2.8 3.4 5.1 55 12.9 18.6 0.129 PB =2.91"
NW66-CC D 84.1 0.7197 6.0 0.009 125 2.0 6.1 1504 2.7 3.3 5.0 5.9 12.0 19.1 0.120 PB = 2.87"
NW66-CD D 84.1 0.7201 8.4 0.013 125 2.0 6.1 1511 2.6 3.3 4.9 6.0 12.1 19.1 0.121 PB =2.87"
NW66-CE D 84.0 0.7188 6.6 0.010 125 2.0 6.1 1524 2.6 3.3 4.9 6.0 12.1 19.2 0.121 PB = 2.86"
NW66-CF D 84.0 0.7188 7.9 0.012 125 2.0 6.1 1493 25 3.2 4.9 6.0 12.1 19.0 0.121 PB = 2.86"
NW66-CG D 84.1 0.7196 6.7 0.010 125 2.0 6.1 1273 2.8 3.4 5.1 5.0 11.0 17.8 0.110 PB = 2.86"
NW66-Cl1 D 84.1 0.7197 16.7 0.026 125 2.0 6.1 1551 25 3.2 4.9 6.2 12.3 19.3 0.123 PB = 2.85"
NWe66-Cl2 D 84.0 0.7188 15.4 0.024 125 2.0 6.1 1878 1.3 2.3 3.5 10.1 16.2 21.1 0.162 PB = 2.85"
NW66-CI3 D 84.1 0.7198 15.4 0.024 125 2.0 6.1 2570 2.3 3.0 4.6 10.3 16.3 25.0 0.163 PB = 2.85"
NW66-CJ1 D 86.4 0.7500 2.2 0.003 125 2.0 5.6 1267 2.1 2.9 4.4 5.7 11.3 17.7 0.113 PB = 2.85"
NW66-CJ2 D 84.0 0.7193 11.2 0.018 125 2.0 6.1 1623 2.3 3.1 4.7 6.7 12.8 19.7 0.128 PB = 2.85"
NW66-CJ3 D 84.3 0.7222 11.0 0.017 125 2.0 6.0 1610 2.4 3.1 4.7 6.6 12.7 19.6 0.127 PB = 2.85"
NW66-CJ4 D 84.0 0.7188 3.8 0.006 125 2.0 6.1 875 2.3 3.1 4.6 4.1 10.2 15.6 0.102 PB = 2.85"
NW66-CJ5 D 84.1 0.7205 6.4 0.010 125 2.0 6.1 1375 2.5 3.2 4.8 5.7 11.7 18.3 0.117 PB = 2.85"
NW66-CJ6 D 84.0 0.7188 3.8 0.006 125 2.0 6.1 851 2.2 3.0 4.6 4.0 10.1 15.4 0.101 PB = 2.85"
NW77-CA D 80.1 0.6672 80.3 0.125 125 2.0 6.9 3864 2.7 3.3 5.0 13.7 20.6 32.2 0.206 PB = 2.98"
NW77-CB D 83.7 0.7152 42.3 0.066 125 2.0 6.1 2611 2.2 3.0 4.6 10.5 16.6 25.2 0.166 PB =2.91"
NW?77-CC D 84.6 0.7268 4.6 0.007 125 2.0 6.0 1135 2.8 3.4 5.1 4.5 10.5 17.0 0.105 PB = 2.90"
NW77-CD D 86.0 0.7456 7.3 0.011 125 2.0 5.7 1637 2.6 3.3 5.0 6.4 12.0 19.8 0.120 PB = 2.90"
NW77-CE D 82.5 0.6991 9.1 0.014 125 2.0 6.4 1441 2.8 3.4 5.2 5.5 11.9 18.7 0.119 PB =2.91"
NW77-CF D 84.0 0.7188 3.7 0.006 125 2.0 6.1 1090 2.8 3.4 5.1 4.4 10.5 16.8 0.105 PB = 2.90"
NW77-CG D 84.0 0.7188 4.3 0.007 125 2.0 6.1 1250 2.5 3.2 4.8 5.2 11.3 17.6 0.113 PB = 2.90"
NW77-CH D 88.0 0.7716 8.9 0.014 125 2.0 5.2 1762 2.7 3.3 5.1 6.7 11.9 20.5 0.119 PB = 2.90"
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Table A.1.1 STANDARD FORM 4 BY: EPF/FKR
Rancho-Fort Apache Storm Drain HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL DATE:  3/21/2013
LBG Project No.: CCB 1126 TIME OF CONCENTRATION
FUTURE CONDITIONS CHKD BY:  JSD
DATE:  4/26/2013
SUB-BASIN INITIAL / OVERLAND TRAVEL TIME Tc Tc Tlag REMARKS
DATA TIME (Ti) (Tt) Check
Lo INITIAL S TRAVEL Vi1 V2 Tlag=
BASIN DEV./UN.| CN K AREA | AREA LENGTH [ SLOPE Ti LENGTH | SLOPE | VELOCITY | VELOCITY Tt 0.6Tc/60
(DorU) Ac (mi2) (ft) % (min) (ft) % (ft/s) (ft/s) (min) (min) (min) (hours)
() (2) (3) “4) (5) (6) ) (8) (9a) (9b) (10) (13) (14)
NWBA6-CA D 80.0 0.6659 84.7 0.132 300 2.0 10.7 3700 2.8 3.4 5.1 12.9 23.6 32.2 0.236 PB = 2.95"
NWBA6-CB D 84.3 0.7233 3.5 0.005 125 2.0 6.0 1281 3.4 3.7 5.6 4.6 10.6 17.8 0.106 PB =2.91"
NWBA6-CC D 84.3 0.7230 21.3 0.033 125 2.0 6.0 2200 1.9 2.8 4.2 9.7 15.7 22.9 0.157 PB =2.91"
NWBA6-CD D 84.0 0.7188 4.8 0.008 25 2.0 2.7 840 3.1 3.6 5.4 3.4 6.1 14.8 0.061 PB =2.91"
NWBA6-CE D 84.1 0.7202 3.9 0.006 125 2.0 6.1 1146 2.1 2.9 4.4 5.3 11.4 17.1 0.114 PB =2.93"
NWBA6-CF D 83.1 0.7070 38.9 0.061 125 2.0 6.3 2587 2.1 2.9 4.4 10.7 17.0 25.1 0.170 PB = 2.95"
NWBA6-CG D 84.0 0.7188 3.2 0.005 25 2.0 2.7 708 3.3 3.7 5.6 2.9 5.6 14.1 0.056 PB =2.91"
NWBA6-CH D 84.0 0.7188 3.9 0.006 25 2.0 2.7 1217 2.2 3.0 4.6 5.4 8.1 16.9 0.081 PB =2.91"
NWBC3A D 93.0 0.8376 9.5 0.015 125 2.0 4.2 1075 1.5 2.5 3.7 5.9 10.1 16.7 0.101 PB =2.87"
NWBC3B D 93.0 0.8376 6.0 0.009 125 2.0 4.2 855 1.7 2.7 4.0 4.6 8.8 15.4 0.088 PB = 2.87"
NWBC2-CA D 82.7 0.7017 19.3 0.030 120 2.0 6.2 1465 2.5 3.2 4.8 5.9 12.1 18.8 0.121 PB = 2.95"
NWBC2-CB D 84.0 0.7188 20.0 0.031 125 2.0 6.1 1909 2.5 3.2 4.8 7.5 13.6 21.3 0.136 PB = 2.93"
NWBC2-CC D 81.8 0.6894 [ 1314 0.205 125 2.0 6.6 5601 2.6 3.3 4.9 19.8 26.3 41.8 0.263 PB =3.03"
NWBC2-CD D 82.4 0.6982 6.2 0.010 320 1.5 11.3 2321 3.1 3.5 5.4 8.0 19.3 24.7 0.193 PB = 2.95"
For Developed basins V1 = 20.2 (Slope/100)0.5 and V2 = 30.6 (Slope/100)0.5
For Existing basins V1 = 14.8 (Slope/100)0.5 and V2 = 29.4 (Slope/100)0.5
If the Travel Length is greater than 500 ft then Tt = 500/(60 V1) + (Travel Length - 500)/(60 V2)
If the Travel Length is less than 500 ft then Tt = Travel Length/(60 V2)
Te=Ti+Tt
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A.1.2 Curve Number Calculations



Table A.1.2
Fort Apache Storm Drain By: FKR/RBI / EPF Date: 3/21/2013
Curve Number Calculations Chkd By: JSD Date: 4/26/2013
LAND USE Subbasin PERCENT AREAL
BASIN ID INDEX S?JIL'I.II\_":P SUB'::IEGION ACRES Area OF CL;I\éI:éIéLI;IE WEIGHTED | CUMULATIVE CN COMPOSITE CN
NUMBER (ac) SUBBASIN CN
NW53-CA 4 191 76 0.008 41.21 0.0% 0.0% 0.01 0.01
NW53-CA 17 191 90 0.119 41.21 0.3% 0.3% 0.26 0.27
NW53-CA 6 191 84 0.827 41.21 2.0% 2.3% 1.69 1.96
NW53-CA 14 191 79 40.215 41.21 97.6% 99.9% 77.10 79.06
NW53-CA 17 191 90 0.001 41.21 0.0% 99.9% 0.00 79.06
NW53-CA 14 191 79 0.034 41.21 0.1% 100.0% 0.07 79.13
NW53-CA 17 191 90 0.002 41.21 0.0% 100.0% 0.00 79.13 79.13
NW53-CB 17 191 90 0.002 81.66 0.0% 0.0% 0.00 0.00
NW53-CB 14 191 79 0.034 81.66 0.0% 0.0% 0.03 0.03
NW53-CB 19 191 96 0.055 81.66 0.1% 0.1% 0.06 0.10
NW53-CB 16 191 87 0.436 81.66 0.5% 0.6% 0.46 0.56
NW53-CB 17 191 90 0.446 81.66 0.5% 1.2% 0.49 1.06
NW53-CB 17 191 90 0.906 81.66 1.1% 2.3% 1.00 2.06
NW53-CB 17 191 90 0.925 81.66 1.1% 3.4% 1.02 3.08
NW53-CB 17 191 90 2.937 81.66 3.6% 7.0% 3.24 6.31
NW53-CB 14 191 79 8.264 81.66 10.1% 17.2% 8.00 14.31
NW53-CB 14 191 79 8.539 81.66 10.5% 27.6% 8.26 22.57
NW53-CB 14 191 79 59.114 81.66 72.4% 100.0% 57.19 79.76 79.76
NW53-CC 19 191 96 0.003 63.50 0.0% 0.0% 0.00 0.00
NW53-CC 16 191 87 0.004 63.50 0.0% 0.0% 0.01 0.01
NW53-CC 14 191 79 0.089 63.50 0.1% 0.2% 0.11 0.12
NW53-CC 16 191 87 0.363 63.50 0.6% 0.7% 0.50 0.62
NW53-CC 19 191 96 0.803 63.50 1.3% 2.0% 1.21 1.83
NW53-CC 17 191 90 0.837 63.50 1.3% 3.3% 1.19 3.02
NW53-CC 17 191 90 2.010 63.50 3.2% 6.5% 2.85 5.87
NW53-CC 16 191 87 59.389 63.50 93.5% 100.0% 81.37 87.24 87.24
NW66-CI2 6 191 84 15.400 15.40 100.0% 100.0% 84.00 84.00 84.00
NW66-Cl1 6 191 84 7.100 16.70 42.5% 42.5% 35.71 35.71
NW66-Cl1 7 191 88 0.100 16.70 0.6% 43.1% 0.53 36.24
NW66-Cl1 7 191 88 0.200 16.70 1.2% 44.3% 1.05 37.29
NW66-Cl1 6 191 84 9.300 16.70 55.7% 100.0% 46.78 84.07 84.07
NW66-CJ3 6 191 84 10.300 11.00 93.6% 93.6% 78.65 78.65
NW66-CJ3 7 191 88 0.200 11.00 1.8% 95.5% 1.60 80.25
NW66-CJ3 7 191 88 0.500 11.00 4.5% 100.0% 4.00 84.25
NW66-CJ3 7 191 88 0.000 11.00 0.0% 100.0% 0.00 84.25 84.25
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Table A.1.2
Fort Apache Storm Drain By: FKR/RBI / EPF Date: 3/21/2013
Curve Number Calculations Chkd By: JSD Date: 4/26/2013
LAND USE Subbasin PERCENT AREAL
BASIN ID INDEX S%I:l.rll\_n:P SUBnglGION ACRES Area OF anél:ég{:T\.IE WEIGHTED | CUMULATIVE CN COMPOSITE CN
NUMBER (ac) SUBBASIN CN
NW66-CJ2 6 191 84 11.100 11.20 99.1% 99.1% 83.25 83.25
NW66-CJ2 7 191 88 0.100 11.20 0.9% 100.0% 0.79 84.04 84.04
NW66-CJ4 6 191 84 3.800 3.80 100.0% 100.0% 84.00 84.00 84.00
NW66-CJ5 6 191 84 6.200 6.40 96.9% 96.9% 81.37 81.37
NW66-CJ5 7 191 88 0.200 6.40 3.1% 100.0% 2.75 84.13 84.13
NW66-CI3 6 191 84 9.800 15.40 63.6% 63.6% 53.45 53.45
NW66-CI3 7 191 88 0.200 15.40 1.3% 64.9% 1.14 54.60
NW66-CI3 7 191 88 0.100 15.40 0.6% 65.6% 0.57 55.17
NW66-CI3 6 191 84 5.300 15.40 34.4% 100.0% 28.91 84.08 84.08
NW66-CJ6 6 191 84 3.800 3.80 100.0% 100.0% 84.00 84.00 84.00
NW66-CJ1 6 191 84 0.900 2.20 40.9% 40.9% 34.36 34.36
NW66-CJ1 7 191 88 0.200 2.20 9.1% 50.0% 8.00 42.36
NW66-CJ1 7 191 88 1.100 2.20 50.0% 100.0% 44.00 86.36 86.36
NW77-CA 17 191 90 4.700 80.30 5.9% 5.9% 5.27 5.27
NW77-CA 17 191 90 1.900 80.30 2.4% 8.2% 2.13 7.40
NW77-CA 14 191 79 8.500 80.30 10.6% 18.8% 8.36 15.76
NW77-CA 14 191 79 8.200 80.30 10.2% 29.0% 8.07 23.83
NW77-CA 14 191 79 56.100 80.30 69.9% 98.9% 55.19 79.02
NW77-CA 19 191 96 0.900 80.30 1.1% 100.0% 1.08 80.09 80.09
NWBAG6-CA 16 191 87 0.041 84.68 0.0% 0.0% 0.04 0.04
NWBAG6-CA 14 191 79 0.089 84.68 0.1% 0.2% 0.08 0.13
NWBAG6-CA 17 191 90 0.135 84.68 0.2% 0.3% 0.14 0.27
NWBAG6-CA 17 191 90 0.798 84.68 0.9% 1.3% 0.85 1.12
NWBAG6-CA 17 191 90 1.059 84.68 1.3% 2.5% 1.13 2.24
NWBAG6-CA 17 191 90 5.608 84.68 6.6% 9.1% 5.96 8.20
NWBAG6-CA 14 191 79 8.427 84.68 10.0% 19.1% 7.86 16.06
NWBAG-CA 14 191 79 68.527 84.68 80.9% 100.0% 63.93 79.99 79.99
NW77-CD 7 191 88 3.700 7.30 50.7% 50.7% 44.60 44.60
NW77-CD 6 191 84 0.200 7.30 2.7% 53.4% 2.30 46.90
NW77-CD 6 191 84 0.400 7.30 5.5% 58.9% 4.60 51.51
NW77-CD 6 191 84 3.000 7.30 41.1% 100.0% 34.52 86.03 86.03
NW77-CF 6 191 84 3.700 3.70 100.0% 100.0% 84.00 84.00 84.00
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Table A.1.2
Fort Apache Storm Drain By: FKR/RBI / EPF Date: 3/21/2013
Curve Number Calculations Chkd By: JSD Date: 4/26/2013
LAND USE Subbasin PERCENT AREAL
BASIN ID INDEX S%I:l.rll\_n:P SUBnglGION ACRES Area OF anél:ég{:T\.IE WEIGHTED | CUMULATIVE CN COMPOSITE CN
NUMBER (ac) SUBBASIN CN
NW77-CB 4 191 76 0.035 42.35 0.1% 0.1% 0.06 0.06
NW77-CB 6 191 84 0.047 42.35 0.1% 0.2% 0.09 0.16
NW77-CB 4 191 76 0.065 42.35 0.2% 0.3% 0.12 0.27
NW77-CB 17 191 90 0.138 42.35 0.3% 0.7% 0.29 0.57
NW77-CB 16 191 87 4.487 42.35 10.6% 11.3% 9.22 9.79
NW77-CB 14 191 79 4.997 42.35 11.8% 23.1% 9.32 19.11
NW77-CB 6 191 84 9.861 42.35 23.3% 46.4% 19.56 38.67
NW77-CB 6 191 84 22.715 42.35 53.6% 100.0% 45.06 83.73 83.73
NWBAG6-CF 4 191 76 0.208 38.88 0.5% 0.5% 0.41 0.41
NWBAG6-CF 7 191 88 0.696 38.88 1.8% 2.3% 1.58 1.98
NWBAG6-CF 6 191 84 4.062 38.88 10.4% 12.8% 8.77 10.76
NWBAG6-CF 6 191 84 4.714 38.88 12.1% 24.9% 10.18 20.94
NWBAG6-CF 16 191 87 5.488 38.88 14.1% 39.0% 12.28 33.22
NWBAG6-CF 14 191 79 10.488 38.88 27.0% 66.0% 21.31 54.53
NWBAG-CF 6 191 84 13.229 38.88 34.0% 100.0% 28.58 83.10 83.10
NW77-CC 6 191 84 1.100 4.60 23.9% 23.9% 20.09 20.09
NW77-CC 7 191 88 0.700 4.60 15.2% 39.1% 13.39 33.48
NW77-CC 6 191 84 2.800 4.60 60.9% 100.0% 51.13 84.61 84.61
NW?77-CE 6 191 84 6.400 9.10 70.3% 70.3% 59.08 59.08
NW?77-CE 7 191 88 0.200 9.10 2.2% 72.5% 1.93 61.01
NW?77-CE 6 191 84 0.700 9.10 7.7% 80.2% 6.46 67.47
NW?77-CE 4 191 76 1.800 9.10 19.8% 100.0% 15.03 82.51 82.51
NWBA6-CD 6 191 84 4.000 4.80 83.3% 83.3% 70.00 70.00
NWBA6-CD 6 191 84 0.800 4.80 16.7% 100.0% 14.00 84.00 84.00
NWBAG6-CG 6 191 84 3.200 3.20 100.0% 100.0% 84.00 84.00 84.00
NWBAG6-CH 6 191 84 3.900 3.90 100.0% 100.0% 84.00 84.00 84.00
NWBC2-CA 6 191 84 9.910 19.30 51.3% 51.3% 43.13 43.13
NWBC2-CA 4 191 76 0.520 19.30 2.7% 54.0% 2.05 45.18
NWBC2-CA 4 191 76 0.190 19.30 1.0% 55.0% 0.75 45.93
NWBC2-CA 16 191 87 0.080 19.30 0.4% 55.4% 0.36 46.29
NWBC2-CA 14 191 79 3.920 19.30 20.3% 75.8% 16.05 62.33
NWBC2-CA 6 191 84 4.680 19.30 24.2% 100.0% 20.37 82.70 82.70
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Table A.1.2
Fort Apache Storm Drain By: FKR/RBI / EPF Date: 3/21/2013
Curve Number Calculations Chkd By: JSD Date: 4/26/2013
LAND USE Subbasin PERCENT AREAL
BASIN ID INDEX S%I'!l.rll\_n:P SUB%IEGION ACRES Area OF ng:ééL¥E WEIGHTED | CUMULATIVE CN COMPOSITE CN
NUMBER (ac) SUBBASIN CN

NWBC2-CC 16 191 87 0.014 131.42 0.0% 0.0% 0.01 0.01

NWBC2-CC 15 191 78 0.019 131.42 0.0% 0.0% 0.01 0.02

NWBC2-CC 7 191 88 0.036 131.42 0.0% 0.1% 0.02 0.04

NWBC2-CC 15 191 78 0.037 131.42 0.0% 0.1% 0.02 0.07

NWBC2-CC 15 191 78 0.076 131.42 0.1% 0.1% 0.05 0.11

NWBC2-CC 15 191 78 0.120 131.42 0.1% 0.2% 0.07 0.18

NWBC2-CC 15 191 78 0.152 131.42 0.1% 0.3% 0.09 0.27

NWBC2-CC 8 191 93 0.161 131.42 0.1% 0.5% 0.11 0.39

NWBC2-CC 17 191 90 0.334 131.42 0.3% 0.7% 0.23 0.62

NWBC2-CC 15 191 78 0.360 131.42 0.3% 1.0% 0.21 0.83

NWBC2-CC 15 191 78 0.371 131.42 0.3% 1.3% 0.22 1.05

NWBC2-CC 15 191 78 0.506 131.42 0.4% 1.7% 0.30 1.35

NWBC2-CC 15 191 78 0.508 131.42 0.4% 2.1% 0.30 1.65

NWBC2-CC 15 191 78 0.514 131.42 0.4% 2.4% 0.31 1.96

NWBC2-CC 15 191 78 0.525 131.42 0.4% 2.8% 0.31 2.27

NWBC2-CC 17 191 90 0.632 131.42 0.5% 3.3% 0.43 2.70

NWBC2-CC 17 191 90 0.776 131.42 0.6% 3.9% 0.53 3.23

NWBC2-CC 17 191 90 0.880 131.42 0.7% 4.6% 0.60 3.84

NWBC2-CC 17 191 90 0.883 131.42 0.7% 5.3% 0.60 4.44

NWBC2-CC 17 191 90 1.072 131.42 0.8% 6.1% 0.73 5.18

NWBC2-CC 17 191 90 1.789 131.42 1.4% 7.4% 1.23 6.40

NWBC2-CC 17 191 90 2.066 131.42 1.6% 9.0% 1.42 7.82

NWBC2-CC 15 191 78 3.220 131.42 2.5% 11.5% 1.91 9.73

NWBC2-CC 16 191 87 3.461 131.42 2.6% 14.1% 2.29 12.02

NWBC2-CC 14 191 79 3.971 131.42 3.0% 17.1% 2.39 14.41

NWBC2-CC 16 191 87 5.196 131.42 4.0% 21.1% 3.44 17.85

NWBC2-CC 17 191 90 8.253 131.42 6.3% 27.3% 5.65 23.50

NWBC2-CC 1 191 77 9.765 131.42 7.4% 34.8% 5.72 29.22

NWBC2-CC 17 191 90 9.925 131.42 7.6% 42.3% 6.80 36.02

NWBC2-CC 2 191 65 9.985 131.42 7.6% 49.9% 4.94 40.96

NWBC2-CC 17 191 90 15.046 131.42 11.4% 61.4% 10.30 51.26

NWBC2-CC 14 191 79 50.758 131.42 38.6% 100.0% 30.51 81.77 81.8
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Table A.1.2
Fort Apache Storm Drain By: FKR/RBI / EPF Date: 3/21/2013
Curve Number Calculations Chkd By: JSD Date: 4/26/2013
LAND USE Subbasin PERCENT AREAL
BASIN ID INDEX S%I'!l.rll\_n:P SUB%IEGION ACRES Area OF ng:ééL¥E WEIGHTED | CUMULATIVE CN COMPOSITE CN
NUMBER (ac) SUBBASIN CN
NWBC2-CD 6 191 84 0.13 6.19 2.1% 2.1% 1.76 1.76
NWBC2-CD 16 191 87 0.37 6.19 6.0% 8.1% 5.20 6.96
NWBC2-CD 17 191 90 1.03 6.19 16.6% 24.7% 14.98 21.94
NWBC2-CD 16 191 87 0.00 6.19 0.0% 24.7% 0.00 21.94
NWBC2-CD 1 191 77 0.27 6.19 4.4% 29.1% 3.36 25.30
NWBC2-CD 1 191 77 0.08 6.19 1.3% 30.4% 1.00 26.29
NWBC2-CD 8 191 93 0.01 6.19 0.2% 30.5% 0.15 26.44
NWBC2-CD 7 191 88 0.53 6.19 8.6% 39.1% 7.53 33.98
NWBC2-CD 7 191 88 0.01 6.19 0.2% 39.3% 0.14 34.12
NWBC2-CD 4 191 76 0.28 6.19 4.5% 43.8% 3.44 37.56
NWBC2-CD 4 191 76 0.02 6.19 0.3% 44.1% 0.25 37.80
NWBC2-CD 14 191 79 2.87 6.19 46.4% 90.5% 36.63 74.43
NWBC2-CD 6 191 84 0.59 6.19 9.5% 100.0% 8.01 82.44 82.4
NW66-CH 6 191 84 5.700 42.60 13.4% 13.4% 11.24 11.24
NW66-CH 7 191 88 0.600 42.60 1.4% 14.8% 1.24 12.48
NW66-CH 7 191 88 0.900 42.60 2.1% 16.9% 1.86 14.34
NW66-CH 6 191 84 4.200 42.60 9.9% 26.8% 8.28 22.62
NW66-CH 4 191 76 0.600 42.60 1.4% 28.2% 1.07 23.69
NW66-CH 6 191 84 30.600 42.60 71.8% 100.0% 60.34 84.03 84.0
NWBAG-CB 6 191 84 3.100 3.50 88.6% 88.6% 74.40 74.40
NWBAG-CB 7 191 88 0.300 3.50 8.6% 97.1% 7.54 81.94
NWBA6-CB 6 191 84 0.100 3.50 2.9% 100.0% 2.40 84.34 84.3
NWBA6-CC 6 191 84 19.600 21.30 92.0% 92.0% 77.30 77.30
NWBA6-CC 7 191 88 0.500 21.30 2.3% 94.4% 2.07 79.36
NWBAB-CC 7 191 88 1.200 21.30 5.6% 100.0% 4.96 84.32 84.3
NWBA6-CE 6 191 84 3.800 3.90 97.4% 97.4% 81.85 81.85
NWBA6-CE 7 191 88 0.100 3.90 2.6% 100.0% 2.26 84.10 84.1
NW66-CC 6 191 84 5.900 6.00 98.3% 98.3% 82.60 82.60
NW66-CC 7 191 88 0.100 6.00 1.7% 100.0% 1.47 84.07 84.1
NW66-CD 6 191 84 8.200 8.40 97.6% 97.6% 82.00 82.00
NW66-CD 7 191 88 0.200 8.40 2.4% 100.0% 2.10 84.10 84.1
NW66-CE 6 191 84 6.600 6.60 100.0% 100.0% 84 84.00 84.0
NW66-CF 6 191 84 7.900 7.90 100.0% 100.0% 84.00 84.00 84.0
NW66-CG 6 191 84 6.600 6.70 98.5% 98.5% 82.75 82.75
NW66-CG 7 191 88 0.100 6.70 1.5% 100.0% 1.31 84.06 84.1
NWBC2-CB 6 191 84 20.000 20.00 100.0% 100.0% 84 84.00 84.0
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Table A.1.2
Fort Apache Storm Drain By: FKR/RBI / EPF Date: 3/21/2013
Curve Number Calculations Chkd By: JSD Date: 4/26/2013
LAND USE Subbasin PERCENT AREAL
BASIN ID INDEX S%I:l.rll\_ll;:P SUBnglGION ACRES Area OF anél:ég{lIT\.IE WEIGHTED | CUMULATIVE CN COMPOSITE CN
NUMBER (ac) SUBBASIN CN
NW66-CA 6 191 84 4.100 4.10 100.0% 100.0% 84.00 84.00 84.0
NW66-CB 4 191 76 5.100 6.50 78.5% 78.5% 59.63 59.63
NW66-CB 6 191 84 0.500 6.50 7.7% 86.2% 6.46 66.09
NW66-CB 7 191 88 0.500 6.50 7.7% 93.8% 6.77 72.86
NW66-CB 4 191 76 0.400 6.50 6.2% 100.0% 4.68 77.54 77.5
NW77-CG 6 191 84 4.300 4.30 100.0% 100.0% 84.00 84.00 84.0
NW77-CH 7 191 88 8.800 8.90 98.9% 98.9% 87.01 87.01
NW77-CH 7 191 88 0.100 8.90 1.1% 100.0% 0.99 88.00 88.0
NWBC3A 8 191 93 1.740 9.51 18.3% 18.3% 17.02 17.02
NWBC3A 8 191 93 7.770 9.51 81.7% 100.0% 75.98 93.00 93.0
NWBC3B 8 191 93 5.970 5.97 100.0% 100.0% 93.00 93.00 93.0
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A.1.3 Intersection Flow Split Calculations



Table A.1.3: Summary of Intersection Flow Split Calculations

Street 1 Street 2 Total Flov_v at Street 1 Street 2
(Main) (Side) Intersection Flow Flow
(cfs) (cfs) (cfs)
50 42 8
100 83 17
Dorrell Lane Tee Pee Lane 150 125 25
200 166 34
250 207 43
50 39 11
100 80 20
. . 150 120 30
Deer Springs Way Grand Canyon Drive 200 160 20
250 202 48
350 279 71
50 43 7
100 84 16
. 150 126 24
Deer Springs Way Tee Pee Lane 500 67 33
250 209 4
350 293 57
50 41 9
100 84 16
150 127 23
. 200 171 29
Severence Lane Grand Canyon Drive 550 510 38
350 290 60
500 412 88
750 621 129
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DORRELL LANE (MAIN) AND TEE PEE LANE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 50 cfs
QOB= 1.7 cfs
Q= 47 cfs (See Cross Section on Sheet 2)
W= 49.5 ft Measured between Face of Curbs
Si= 0.032
W= 49.5 ft Measured between Face of Curbs
S= 0.01
Yo= 0.020 ft
OUTPUT
Q.= 8 cfs
Qo= -3 cfs

FLOW INTERCEPTED BY TEE PEE LANE

QINT= 8 cfs
TOTAL FLOW IN DORRELL LANE = 42 cfs
TOTAL FLOW IN TEE PEE LANE = 8 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012

Sheet #: 2 of 2

Chkd By: JSD Date: 5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

DORRELL LANE OVERBANK FLOW CALCULATION

At = 0.31 sqft
V= 5.6 ft/s (See FlowMaster Calculation)
Qog = 1.7 cfs
Flow Depth = 0.52 ft (See FlowMaster Calculation)

Curb Heigth (CH) = 0.5 ft
Curb Width (CW)= 0.5 ft
Sidewalk Width (SW) = 15 ft
Top of Curb Elev (TC) = 0.5 ft
Back Walk Elev (BW) = 0.8 ft

Al = 0.3 sqft A1 = (WS -BW) x SW
A2 = 0.01 sqft A2 = (WS - CH) x CW
A3 = 0 sqft (if WS < BW) A3 = SD x(SD/0.020)
2
A total (AT) = 0.31 sqft
(if WS> BW) A3= SW xSD
Top Width = 15.5 ft 2
AT = A1 + A2 + A3
Qob =V x AT
: ws_|
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S—
w Si(_:iewalk ! Back of
CH < A (SW) Sidewalk (BW)
. A e
|- L Curb

SD=WS-CH

SD = SW x 0.020
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DORRELL LANE (MAIN) AND TEE PEE LANE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 100 cfs
QOB= 3.6 cfs
Q= 93 cfs (See Cross Section on Sheet 2)
W= 49.5 ft Measured between Face of Curbs
Si= 0.032
W= 49.5 ft Measured between Face of Curbs
S= 0.01
Yo= 0.075 ft
OUTPUT
Q.= 15 cfs
Qo= 3 cfs

FLOW INTERCEPTED BY TEE PEE LANE

QINT= 17 cfs
TOTAL FLOW IN DORRELL LANE = 83 cfs
TOTAL FLOW IN TEE PEE LANE = 17 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

DORRELL LANE OVERBANK FLOW CALCULATION

At = 0.56 sqft
V= 6.42 ft/s (See FlowMaster Calculation)
Qob = 3.6 cfs
Flow Depth = 0.64 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.8 ft
Al = 0 sqft A1 = (WS -BW) x SW
A2 = 0.07 sqft A2 = (WS - CH) x CW
A3 = 0.49 sqft (if WS < BW) A3 = SD x(SD/0.020) SD =WS - CH
2
A total = 0.56 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 7.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
. ws |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DORRELL LANE (MAIN) AND TEE PEE LANE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 150 cfs
QOB= 8.7 cfs
Q= 133 cfs (See Cross Section on Sheet 2)
W= 49.5 ft Measured between Face of Curbs
Si= 0.032
W= 49.5 ft Measured between Face of Curbs
S= 0.01
Yo= 0.110 ft
OUTPUT
Q.= 20 cfs
Qo= 5 cfs

FLOW INTERCEPTED BY TEE PEE LANE

QINT= 25 cfs
TOTAL FLOW IN DORRELL LANE = 125 cfs
TOTAL FLOW IN TEE PEE LANE = 25 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

DORRELL LANE OVERBANK FLOW CALCULATION

At = 1.21 sqft
V= 7.23 ft/s (See FlowMaster Calculation)
Qob = 8.7 cfs
Flow Depth = 0.71 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.8 ft
Al = 0 sqft Al = (WS -BW) x SW
A2 = 0.105 sqft A2 = (WS - CH) x CW
A3 = 1.1025 sqft (if WS< BW) A3 = SD x (SD/0.020) SD =WS - CH
2
A total = 1.21 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 11 ft 2
AT =A1 + A2 + A3
Qob =V x AT
y ws_|
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Si(_:iewalk ! Back of
CH N A (SW) Sidewalk (BW)
. AU I
|- L Curb

P:\CLV\CCB1121_Fort_Apache_SD\Engineering\Design\Hydrology\CCB1121_Pima Split Calc



THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DORRELL LANE (MAIN) AND TEE PEE LANE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 200 cfs
QOB= 16.5 cfs
Q= 167 cfs (See Cross Section on Sheet 2)
W= 49.5 ft Measured between Face of Curbs
Si= 0.032
W= 49.5 ft Measured between Face of Curbs
S= 0.01
Y= 0.145 ft
OUTPUT
Q.= 25 cfs
Qo= 8 cfs

FLOW INTERCEPTED BY TEE PEE LANE

QINT= 34 cfs
TOTAL FLOW IN DORRELL LANE = 166 cfs
TOTAL FLOW IN TEE PEE LANE = 34 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

DORRELL LANE OVERBANK FLOW CALCULATION

At = 2.10 sqft
V= 7.84 ft/s (See FlowMaster Calculation)
Qob = 16.5 cfs
Flow Depth = 0.78 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.8 ft
Al = 0 sqft Al = (WS -BW) x SW
A2 = 0.14 sqft A2 = (WS - CH) x CW
A3 = 1.96 sqft (if WS< BW) A3 = SD x (SD/0.020) SD=WS-CH
2
A total = 2.10 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 14.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
. ws_|
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Si(_:iewalk ! Back of
CH N A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DORRELL LANE (MAIN) AND TEE PEE LANE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 250 cfs
QOB= 24.3 cfs
Q= 201 cfs (See Cross Section on Sheet 2)
W= 49.5 ft Measured between Face of Curbs
Si= 0.032
W= 49.5 ft Measured between Face of Curbs
S= 0.01
Yo= 0.185 ft
OUTPUT
Q.= 30 cfs
Qo= 13 cfs

FLOW INTERCEPTED BY TEE PEE LANE

QINT= 43 cfs
TOTAL FLOW IN DORRELL LANE = 207 cfs
TOTAL FLOW IN TEE PEE LANE = 43 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

DORRELL LANE OVERBANK FLOW CALCULATION

At = 2.87 sqft
V= 8.48 ft/s (See FlowMaster Calculation)
Qob = 24.3 cfs
Flow Depth = 0.83 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.8 ft
Al = 0.45 sqft A1 = (WS -BW) x SW
A2 = 0.165 sqft A2 = (WS - CH) x CW
A3 = 2.25 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 2.87 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 15.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
v we |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Si(_:iewalk ! Back of
CH N A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By:

FKR Date: 5/30/2012

Sheet #: 1o0of 2

Chkd By:

JSD Date: 5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DEER SPRINGS WAY (MAIN) AND GRAND CANYON DRIVE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 | Q,°% x Wss®®
S 0.41 X W 0.79
m m

Qo= 46.8 X Wi X Yo X S° - Q

Where:
= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)
INPUT
Q= 50 cfs
QOB= 0.0 cfs
Q= 50 cfs (See Cross Section on Sheet 2)
W= 49.5 ft Measured between Face of Curbs
Sp= 0.0155
W= 49.5 ft Measured between Face of Curbs
S¢= 0.0155
Yo= 0.008 ft
OUTPUT
QL= 11 cfs
Qo= -9 cfs
FLOW INTERCEPTED BY GRAND CANYON DRIVE
QINT= 11 cfs
TOTAL FLOW IN DEER SPRINGS WAY = 39 cfs
TOTAL FLOW IN GRAND CANYON DRIVE = 11 cfs
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THE Louis Berger Group, INc.

By:

FKR

Date:

5/30/2012

Sheet #: 2 of 2

Chkd By:

JSD

Date:

5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

GRAND CANYON DRIVE OVERBANK FLOW CALCULATION

At = 0.01 sqft
V= 5.89 ft/s (See FlowMaster Calculation)
Qob = 0.0 cfs Qob =V x AT
Flow Depth = 0.51 ft (See FlowMaster Calculation)
0.8 ft
0.5 ft
15 ft
0.5 ft
0.5 ft
Al = 0 sqft A1 = (WS -BW) x SW
A2 = 0.005 sqft A2 = (WS - CH) x CW
A3 = 0.0025 sqft (if WS < BW) A3 = SD x(SD/0.020) SD =WS-CH
2
A total (AT) = 0.01 sqft
(ifWS> BW) A3= SWxSD SD = SW x 0.020
Top Width = 1 ft 2
AT = A1 + A2 + A3
Qob =V x AT
v we |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < am (SW) % Sidewalk (BW)
. A e
|- L Curb
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THE Louis Berger Group, INc.

By:

FKR Date: 5/30/2012

Sheet #: 1o0of 2

Chkd By:

JSD Date: 5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DEER SPRINGS WAY (MAIN) AND GRAND CANYON DRIVE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 | Q,°% x Wss®®
S 0.41 X W 0.79
m m

Qo= 46.8 X Wi X Yo X S° - Q

Where:
= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)
INPUT
Q= 100 cfs
QOB= 3.2 cfs
Q= 94 cfs (See Cross Section on Sheet 2)
W= 49.5 ft Measured between Face of Curbs
Sp= 0.0155
W= 49.5 ft Measured between Face of Curbs
S¢= 0.0155
Yo= 0.070 ft
OUTPUT
Q.= 20 cfs
Qo= 0 cfs
FLOW INTERCEPTED BY GRAND CANYON DRIVE
QINT= 20 cfs
TOTAL FLOW IN DEER SPRINGS WAY = 80 cfs
TOTAL FLOW IN GRAND CANYON DRIVE = 20 cfs
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THE Louis Berger Group, INc.

By:

FKR

Date:

5/30/2012

Sheet #: 2 of 2

Chkd By:

JSD

Date:

5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

GRAND CANYON DRIVE OVERBANK FLOW CALCULATION

At = 0.49 sqft
V= 6.62 ft/s (See FlowMaster Calculation)
Qob = 3.2 cfs Qob =V x AT
Flow Depth = 0.63 ft (See FlowMaster Calculation)
0.8 ft
0.5 ft
15 ft
0.5 ft
0.5 ft
Al = 0 sqft Al = (WS -BW) x SW
A2 = 0.065 sqft A2 = (WS - CH) x CW
A3 = 0.4225 sqft (if WS< BW) A3 = SD x (SD/0.020) SD=WS-CH
2
A total (AT) = 0.49 sqft
(ifWS> BW) A3= SWxSD SD = SW x 0.020
Top Width = 7 ft 2
AT = A1 + A2 + A3
Qob =V x AT
. ws |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By:

FKR Date: 5/30/2012

Sheet #: 1o0of 2

Chkd By:

JSD Date: 5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DEER SPRINGS WAY (MAIN) AND GRAND CANYON DRIVE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 | Q,°% x Wss®®
S 0.41 X W 0.79
m m

Qo= 46.8 X Wi X Yo X S° - Q

Where:
= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)
INPUT
Q= 150 cfs
QOB= 8.2 cfs
Q= 134 cfs (See Cross Section on Sheet 2)
W= 49.5 ft Measured between Face of Curbs
Sp= 0.0155
W= 49.5 ft Measured between Face of Curbs
S¢= 0.0155
Yo= 0.105 ft
OUTPUT
Q.= 28 cfs
Qo= 2 cfs
FLOW INTERCEPTED BY GRAND CANYON DRIVE
QINT= 30 cfs
TOTAL FLOW IN DEER SPRINGS WAY = 120 cfs
TOTAL FLOW IN GRAND CANYON DRIVE = 30 cfs
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THE Louis Berger Group, INc.

By:

FKR

Date:

5/30/2012

Sheet #: 2 of 2

Chkd By:

JSD

Date:

5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

GRAND CANYON DRIVE OVERBANK FLOW CALCULATION

At = 1.10 sqft
V= 7.46 ft/s (See FlowMaster Calculation)
Qob = 8.2 cfs Qob =V x AT
Flow Depth = 0.7 ft (See FlowMaster Calculation)
0.8 ft
0.5 ft
15 ft
0.5 ft
0.5 ft
Al = 0 sqft Al = (WS -BW) x SW
A2 = 0.1 sqft A2 = (WS - CH) x CW
A3 = 1 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total (AT) = 1.10 sqft
(ifWS> BW) A3= SWxSD SD = SW x 0.020
Top Width = 10.5 ft 2
AT = A1 + A2 + A3
Qob =V x AT
. ws |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < A (SW) Sidewalk (BW)
. AU I
|- L Curb

P:\CLV\CCB1121_Fort_Apache_SD\Engineering\Design\Hydrology\CCB1121_Pima Split Calc



THE Louis Berger Group, INc.

By:

FKR Date: 5/30/2012

Sheet #: 1o0of 2

Chkd By:

JSD Date: 5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DEER SPRINGS WAY (MAIN) AND GRAND CANYON DRIVE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 | Q,°% x Wss®®
S 0.41 X W 0.79
m m

Qo= 46.8 X Wi X Yo X S° - Q

Where:
= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)
INPUT
Q= 200 cfs
QOB= 15.9 cfs
Q= 168 cfs (See Cross Section on Sheet 2)
W= 49.5 ft Measured between Face of Curbs
Sp= 0.0155
W= 49.5 ft Measured between Face of Curbs
S¢= 0.0155
Yo= 0.140 ft
OUTPUT
Q.= 34 cfs
Qo= 6 cfs
FLOW INTERCEPTED BY GRAND CANYON DRIVE
QINT= 40 cfs
TOTAL FLOW IN DEER SPRINGS WAY = 160 cfs
TOTAL FLOW IN GRAND CANYON DRIVE = 40 cfs
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THE Louis Berger Group, INc.

By:

FKR

Date:

5/30/2012

Sheet #: 2 of 2

Chkd By:

JSD

Date:

5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

GRAND CANYON DRIVE OVERBANK FLOW CALCULATION

At = 1.96 sqft
V= 8.1 ft/s (See FlowMaster Calculation)
Qob = 15.9 cfs Qob =V x AT
Flow Depth = 0.77 ft (See FlowMaster Calculation)
0.8 ft
0.5 ft
15 ft
0.5 ft
0.5 ft
Al = 0 sqft A1 = (WS -BW) x SW
A2 = 0.135 sqft A2 = (WS - CH) x CW
A3 = 1.8225 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total (AT) = 1.96 sqft
(ifWS> BW) A3=SWxSD SD = SW x 0.020
Top Width = 14 ft 2
AT = A1 + A2 + A3
Qob =V x AT
v ws |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < am (SW) % Sidewalk (BW)
. AU I
|- L Curb

P:\CLV\CCB1121_Fort_Apache_SD\Engineering\Design\Hydrology\CCB1121_Pima Split Calc



THE Louis Berger Group, INc.

By:

FKR Date: 5/30/2012

Sheet #: 1o0of 2

Chkd By:

JSD Date: 5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DEER SPRINGS WAY (MAIN) AND GRAND CANYON DRIVE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 | Q,°% x Wss®®
S 0.41 X W 0.79
m m

Qo= 46.8 X Wi X Yo X S° - Q

Where:
= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)
INPUT
Q= 250 cfs
QOB= 22.3 cfs
Q= 205 cfs (See Cross Section on Sheet 2)
W= 49.5 ft Measured between Face of Curbs
Sp= 0.0155
W= 49.5 ft Measured between Face of Curbs
S¢= 0.0155
Yo= 0.165 ft
OUTPUT
QL= 41 cfs
Qo= 6 cfs
FLOW INTERCEPTED BY GRAND CANYON DRIVE
QINT= 48 cfs
TOTAL FLOW IN DEER SPRINGS WAY = 202 cfs
TOTAL FLOW IN GRAND CANYON DRIVE = 48 cfs
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THE Louis Berger Group, INc.

By:

FKR

Date:

5/30/2012

Sheet #: 2 of 2

Chkd By:

JSD

Date:

5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

GRAND CANYON DRIVE OVERBANK FLOW CALCULATION

At = 2.56 sqft
V= 8.74 ft/s (See FlowMaster Calculation)
Qob = 22.3 cfs Qob =V x AT
Flow Depth = 0.81 ft (See FlowMaster Calculation)
0.8 ft
0.5 ft
15 ft
0.5 ft
0.5 ft
Al = 0.15 sqft Al = (WS - BW) x SW
A2 = 0.155 sqft A2 = (WS - CH) x CW
A3 = 2.25 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total (AT) = 2.56 sqft
(ifWS> BW) A3= SWxSD SD = SW x 0.020
Top Width = 15.5 ft 2
AT = A1 + A2 + A3
Qob =V x AT
. ws |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By:

FKR Date: 5/30/2012

Sheet #: 1o0of 2

Chkd By:

JSD Date: 5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DEER SPRINGS WAY (MAIN) AND GRAND CANYON DRIVE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Where:

Q= 0.042 | Q,°% x Wss®®
S 0.41 X W 0.79
m m

Flow in Main street before split

= Lateral flow into the side street (cfs)
= Main Street flow measured between the curbs (cfs)

Longitudinal slope of the main street (feet per foot)
Width the main street (cfs)

= Width the side street (cfs)

Overbank flow intercepted by the side street (cfs)

= Average depth of overbank flow intercepted by side street (ft)
= Longitudinal slope of the side street (feet per foot)

Qo= 46.8 X Wi X Yo X S° - Q

INPUT

Q:

QOB=
Q=
W=

S,=

W=

Se=
Yo=

350 cfs
37.9 cfs

274 cfs (See Cross Section on Sheet 2)
49.5 ft Measured between Face of Curbs
0.0155
49.5 ft Measured between Face of Curbs
0.0155
0.245 ft

OUTPUT

Q.=
Q

54 cfs
16 cfs

FLOW INTERCEPTED BY GRAND CANYON DRIVE

QINT=

71 cfs

TOTAL FLOW IN DEER SPRINGS WAY = 279 cfs
TOTAL FLOW IN GRAND CANYON DRIVE = 71 cfs
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THE Louis Berger Group, INc.

By:

FKR

Date:

5/30/2012

Sheet #: 2 of 2

Chkd By:

JSD

Date:

5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

GRAND CANYON DRIVE OVERBANK FLOW CALCULATION

At = 3.80 sqft
V= 9.99 ft/s (See FlowMaster Calculation)
Qob = 37.9 cfs Qob =V x AT
Flow Depth = 0.89 ft (See FlowMaster Calculation)
0.8 ft
0.5 ft
15 ft
0.5 ft
0.5 ft
Al = 1.35 sqft A1 = (WS -BW) x SW
A2 = 0.195 sqft A2 = (WS - CH) x CW
A3 = 2.25 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total (AT) = 3.80 sqft
(ifWS> BW) A3= SWxSD SD = SW x 0.020
Top Width = 15.5 ft 2
AT = A1 + A2 + A3
Qob =V x AT
v we |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DEER SPRINGS WAY (MAIN) AND TEE PEE LANE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 50 cfs
QOB= 0.3 cfs
Q= 49 cfs (See Cross Section on Sheet 2)
W= 69 ft Measured between Face of Curbs
Si= 0.0264
W= 49.5 ft Measured between Face of Curbs
S= 0.012
Yo= 0.024 ft
OUTPUT
Q.= 7 cfs
Qo= -1 cfs

FLOW INTERCEPTED BY TEE PEE LANE

QINT= 7 cfs
TOTAL FLOW IN DEER SPRINGS WAY = 43 cfs
TOTAL FLOW IN TEE PEE LANE = 7 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

DEER SPRINGS WAY OVERBANK FLOW CALCULATION

At = 0.06 sqft
V= 5.13 ft/s (See FlowMaster Calculation)
Qob = 0.3 cfs
Flow Depth = 0.54 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
5 ft
0.5 ft
0.6 ft
Al = 0 sqft A1 = (WS -BW) x SW
A2 = 0.02 sqft A2 = (WS - CH) x CW
A3 = 0.04 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 0.06 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 2.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
v we |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < A (SW) Sidewalk (BW)
. A e
|- L Curb
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DEER SPRINGS WAY (MAIN) AND TEE PEE LANE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 100 cfs
QOB= 3.7 cfs
Q= 93 cfs (See Cross Section on Sheet 2)
W= 69 ft Measured between Face of Curbs
Si= 0.0264
W= 49.5 ft Measured between Face of Curbs
S= 0.012
Yo= 0.115 ft
OUTPUT
Q.= 12 cfs
Qo= 17 cfs

FLOW INTERCEPTED BY TEE PEE LANE

QINT= 16 cfs
TOTAL FLOW IN DEER SPRINGS WAY = 84 cfs
TOTAL FLOW IN TEE PEE LANE = 16 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

DEER SPRINGS WAY OVERBANK FLOW CALCULATION

At = 0.63 sqft
V= 5.95 ft/s (See FlowMaster Calculation)
Qob = 3.7 cfs
Flow Depth = 0.66 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
5 ft
0.5 ft
0.6 ft
Al = 0.3 sqft A1 = (WS -BW) x SW
A2 = 0.08 sqft A2 = (WS - CH) x CW
A3 = 0.25 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 0.63 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 5.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
v we |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < am (SW) % Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DEER SPRINGS WAY (MAIN) AND TEE PEE LANE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 150 cfs
QOB= 6.8 cfs
Q= 136 cfs (See Cross Section on Sheet 2)
W= 69 ft Measured between Face of Curbs
Si= 0.0264
W= 49.5 ft Measured between Face of Curbs
S= 0.012
Yo= 0.185 ft
OUTPUT
Q.= 18 cfs
Qo= 29 cfs

FLOW INTERCEPTED BY TEE PEE LANE

QINT= 24 cfs
TOTAL FLOW IN DEER SPRINGS WAY = 126 cfs
TOTAL FLOW IN TEE PEE LANE = 24 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

DEER SPRINGS WAY OVERBANK FLOW CALCULATION

At = 1.02 sqft
V= 6.7 ft/s (See FlowMaster Calculation)
Qob = 6.8 cfs
Flow Depth = 0.73 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
5 ft
0.5 ft
0.6 ft
Al = 0.65 sqft Al = (WS - BW) x SW
A2 = 0.115 sqft A2 = (WS - CH) x CW
A3 = 0.25 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 1.02 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 5.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
. ws |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Si(_:iewalk ! Back of
CH < am (SW) % Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DEER SPRINGS WAY (MAIN) AND TEE PEE LANE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 200 cfs
QOB= 10.2 cfs
Q= 180 cfs (See Cross Section on Sheet 2)
W= 69 ft Measured between Face of Curbs
Si= 0.0264
W= 49.5 ft Measured between Face of Curbs
S= 0.012
Yo= 0.255 ft
OUTPUT
Q.= 23 cfs
Qo= 42 cfs

FLOW INTERCEPTED BY TEE PEE LANE

QINT= 33 cfs
TOTAL FLOW IN DEER SPRINGS WAY = 167 cfs
TOTAL FLOW IN TEE PEE LANE = 33 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

DEER SPRINGS WAY OVERBANK FLOW CALCULATION

At = 1.40 sqft
V= 7.3 ft/s (See FlowMaster Calculation)
Qob = 10.2 cfs
Flow Depth = 0.8 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
5 ft
0.5 ft
0.6 ft
Al = 1 sqft A1 = (WS -BW) x SW
A2 = 0.15 sqft A2 = (WS - CH) x CW
A3 = 0.25 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 1.40 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 5.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
v ws |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Si(_:iewalk ! Back of
CH < am (SW) % Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DEER SPRINGS WAY (MAIN) AND TEE PEE LANE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 250 cfs
QOB= 13.4 cfs
Q= 223 cfs (See Cross Section on Sheet 2)
W= 69 ft Measured between Face of Curbs
Si= 0.0264
W= 49.5 ft Measured between Face of Curbs
S= 0.012
Yo= 0.305 ft
OUTPUT
Q.= 28 cfs
Qo= 50 cfs

FLOW INTERCEPTED BY TEE PEE LANE

QINT= 41 cfs
TOTAL FLOW IN DEER SPRINGS WAY = 209 cfs
TOTAL FLOW IN TEE PEE LANE = 41 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

DEER SPRINGS WAY OVERBANK FLOW CALCULATION

At = 1.68 sqft
V= 7.98 ft/s (See FlowMaster Calculation)
Qob = 13.4 cfs
Flow Depth = 0.85 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
5 ft
0.5 ft
0.6 ft
Al = 1.25 sqft Al = (WS - BW) x SW
A2 = 0.175 sqft A2 = (WS - CH) x CW
A3 = 0.25 sqft (if WS< BW) A3 = SD x (SD/0.020) SD=WS-CH
2
A total = 1.68 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 5.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
. ws |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Si(_:iewalk ! Back of
CH N A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF DEER SPRINGS WAY (MAIN) AND TEE PEE LANE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 350 cfs
QOB= 19.8 cfs
Q= 310 cfs (See Cross Section on Sheet 2)
W= 69 ft Measured between Face of Curbs
Si= 0.0264
W= 49.5 ft Measured between Face of Curbs
S= 0.012
Yo= 0.395 ft
OUTPUT
Q.= 38 cfs
Qo= 62 cfs

FLOW INTERCEPTED BY TEE PEE LANE

QINT= 57 cfs
TOTAL FLOW IN DEER SPRINGS WAY = 293 cfs
TOTAL FLOW IN TEE PEE LANE = 57 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

DEER SPRINGS WAY OVERBANK FLOW CALCULATION

At = 2.17 sqft
V= 9.12 ft/s (See FlowMaster Calculation)
Qob = 19.8 cfs
Flow Depth = 0.94 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
5 ft
0.5 ft
0.6 ft
Al = 1.7 sqft Al = (WS -BW) x SW
A2 = 0.22 sqft A2 = (WS - CH) x CW
A3 = 0.25 sqft (if WS< BW) A3 = SD x (SD/0.020) SD=WS-CH
2
A total = 2.17 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 5.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
y ws_|
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Si(_:iewalk ! Back of
CH N A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By:

FKR Date: 5/30/2012

Sheet #: 1o0of 2

Chkd By:

JSD Date: 5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND GRAND CANYON DRIVE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 | Q,°% x Wss®®

41 7
S 4 x W07

Qo= 46.8 X Wi X Yo X S° - Q

Where:
= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)
INPUT
Q= 50 cfs
QOB= 0.1 cfs
Q= 50 cfs (See Cross Section on Sheet 2)
W= 46 ft Measured between Face of Curbs
Si= 0.0320
W= 49.5 ft Measured between Face of Curbs
S¢= 0.0088
Yo= 0.013 ft
OUTPUT
Q.= 9 cfs
Qo= -6 cfs
FLOW INTERCEPTED BY GRAND CANYON DRIVE
QINT= 9 cfs
TOTAL FLOW IN SEVERANCE LANE = 41 cfs
TOTAL FLOW IN GRAND CANYON DRIVE = 9 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 0.02 sqft
V= 5.6 ft/s (See FlowMaster Calculation)
Qob = 0.1 cfs
Flow Depth = 0.52 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.8 ft
Al = 0 sqft A1 = (WS -BW) x SW
A2 = 0.01 sqft A2 = (WS - CH) x CW
A3 = 0.01 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 0.02 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 1.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
v we |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By:

FKR Date: 5/30/2012

Sheet #: 1o0of 2

Chkd By:

JSD Date: 5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND GRAND CANYON DRIVE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 | Q,°% x Wss®®

41 7
S 4 x W07

Qo= 46.8 X Wi X Yo X S° - Q

Where:
= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)
INPUT
Q= 100 cfs
QOB= 3.2 cfs
Q= 94 cfs (See Cross Section on Sheet 2)
W= 46 ft Measured between Face of Curbs
Si= 0.0320
W= 49.5 ft Measured between Face of Curbs
S¢= 0.0088
Yo= 0.070 ft
OUTPUT
Q.= 16 cfs
Qo= -1 cfs
FLOW INTERCEPTED BY GRAND CANYON DRIVE
QINT= 16 cfs
TOTAL FLOW IN SEVERANCE LANE = 84 cfs
TOTAL FLOW IN GRAND CANYON DRIVE = 16 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 0.49 sqft
V= 6.58 ft/s (See FlowMaster Calculation)
Qob = 3.2 cfs
Flow Depth = 0.63 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.8 ft
Al = 0 sqft A1 = (WS -BW) x SW
A2 = 0.065 sqft A2 = (WS - CH) x CW
A3 = 0.4225 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 0.49 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 7 ft 2
AT =A1 + A2 + A3
Qob =V x AT
v we |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By:

FKR Date: 5/30/2012

Sheet #: 1o0of 2

Chkd By:

JSD Date: 5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND GRAND CANYON DRIVE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 | Q,°% x Wss®®

41 7
S 4 x W07

Qo= 46.8 X Wi X Yo X S° - Q

Where:
= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)
INPUT
Q= 150 cfs
QOB= 8.5 cfs
Q= 133 cfs (See Cross Section on Sheet 2)
W= 46 ft Measured between Face of Curbs
Si= 0.0320
W= 49.5 ft Measured between Face of Curbs
S¢= 0.0088
Yo= 0.105 ft
OUTPUT
Q.= 22 cfs
Qo= 1 cfs
FLOW INTERCEPTED BY GRAND CANYON DRIVE
QINT= 23 cfs
TOTAL FLOW IN SEVERANCE LANE = 127 cfs
TOTAL FLOW IN GRAND CANYON DRIVE = 23 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 1.10 sqft
V= 7.73 ft/s (See FlowMaster Calculation)
Qob = 8.5 cfs
Flow Depth = 0.7 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.8 ft
Al = 0 sqft A1 = (WS -BW) x SW
A2 = 0.1 sqft A2 = (WS - CH) x CW
A3 = 1 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 1.10 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 10.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
. ws |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By:

FKR Date: 5/30/2012

Sheet #: 1o0of 2

Chkd By:

JSD Date: 5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND GRAND CANYON DRIVE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 | Q,°% x Wss®®

41 7
S 4 x W07

Qo= 46.8 X Wi X Yo X S° - Q

Where:
= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)
INPUT
Q= 200 cfs
QOB= 15.8 cfs
Q= 168 cfs (See Cross Section on Sheet 2)
W= 46 ft Measured between Face of Curbs
Si= 0.0320
W= 49.5 ft Measured between Face of Curbs
S¢= 0.0088
Yo= 0.135 ft
OUTPUT
Q.= 27 cfs
Qo= 2 cfs
FLOW INTERCEPTED BY GRAND CANYON DRIVE
QINT= 29 cfs
TOTAL FLOW IN SEVERANCE LANE = 171 cfs
TOTAL FLOW IN GRAND CANYON DRIVE = 29 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 1.82 sqft
V= 8.66 ft/s (See FlowMaster Calculation)
Qob = 15.8 cfs
Flow Depth = 0.76 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.8 ft
Al = 0 sqft A1 = (WS -BW) x SW
A2 = 0.13 sqft A2 = (WS - CH) x CW
A3 = 1.69 sqft (if WS < BW) A3 = SD x(SD/0.020) SD =WS-CH
2
A total = 1.82 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 13.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
v we |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Si(_:iewalk ! Back of
CH < am (SW) % Sidewalk (BW)
. A e
|- L Curb
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THE Louis Berger Group, INc.

By:

FKR Date: 5/30/2012

Sheet #: 1o0of 2

Chkd By:

JSD Date: 5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND GRAND CANYON DRIVE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 | Q,°% x Wss®®

41 7
S 4 x W07

Qo= 46.8 X Wi X Yo X S° - Q

Where:
= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)
INPUT
Q= 250 cfs
QOB= 25.6 cfs
Q= 199 cfs (See Cross Section on Sheet 2)
W= 46 ft Measured between Face of Curbs
Si= 0.0320
W= 49.5 ft Measured between Face of Curbs
S¢= 0.0088
Yo= 0.175 ft
OUTPUT
Q.= 32 cfs
Qo= 6 cfs
FLOW INTERCEPTED BY GRAND CANYON DRIVE
QINT= 38 cfs
TOTAL FLOW IN SEVERANCE LANE = 212 cfs
TOTAL FLOW IN GRAND CANYON DRIVE = 38 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 2.71 sqft
V= 9.46 ft/s (See FlowMaster Calculation)
Qob = 25.6 cfs
Flow Depth = 0.82 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.8 ft
Al = 0.3 sqft A1 = (WS -BW) x SW
A2 = 0.16 sqft A2 = (WS - CH) x CW
A3 = 2.25 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 2.71 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 15.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
v we |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Si(_:iewalk ! Back of
CH N A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By:

FKR Date: 5/30/2012

Sheet #: 1o0of 2

Chkd By:

JSD Date: 5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND GRAND CANYON DRIVE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Where:

Q= 0.042 | Q,°% x Wss®®

41 7
S 4 x W07

Flow in Main street before split

= Lateral flow into the side street (cfs)
= Main Street flow measured between the curbs (cfs)

Longitudinal slope of the main street (feet per foot)
Width the main street (cfs)

= Width the side street (cfs)

Overbank flow intercepted by the side street (cfs)

= Average depth of overbank flow intercepted by side street (ft)
= Longitudinal slope of the side street (feet per foot)

Qo= 46.8 X Wi X Yo X S° - Q

INPUT

Q:
QOB=

W=
Sp=
W=
S,=
Yo=

350 cfs
46.1 cfs

258 cfs (See Cross Section on Sheet 2)
46 ft Measured between Face of Curbs
0.0320
49.5 ft Measured between Face of Curbs
0.0088
0.275 ft

OUTPUT

Q.-
Q=

40 cfs
19 cfs

FLOW INTERCEPTED BY GRAND CANYON DRIVE

QINT=

60 cfs

TOTAL FLOW IN SEVERANCE LANE = 290 cfs
TOTAL FLOW IN GRAND CANYON DRIVE = 60 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 4.26 sqft
V= 10.81 ft/s (See FlowMaster Calculation)
Qob = 46.1 cfs
Flow Depth = 0.92 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.8 ft
Al = 1.8 sqft A1 = (WS -BW) x SW
A2 = 0.21 sqft A2 = (WS - CH) x CW
A3 = 2.25 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 4.26 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 15.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
v we |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Si(_:iewalk ! Back of
CH N A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By:

FKR Date: 5/30/2012

Sheet #: 1o0of 2

Chkd By:

JSD Date: 5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND GRAND CANYON DRIVE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Where:

Q= 0.042 | Q,°% x Wss®®

41 7
S 4 x W07

Flow in Main street before split

= Lateral flow into the side street (cfs)
= Main Street flow measured between the curbs (cfs)

Longitudinal slope of the main street (feet per foot)
Width the main street (cfs)

= Width the side street (cfs)

Overbank flow intercepted by the side street (cfs)

= Average depth of overbank flow intercepted by side street (ft)
= Longitudinal slope of the side street (feet per foot)

Qo= 46.8 X Wi X Yo X S° - Q

INPUT

Q:
QOB=

W=
Sp=
W=
S,=
Yo=

500 cfs
78.1 cfs

344 cfs (See Cross Section on Sheet 2)
46 ft Measured between Face of Curbs
0.0320
49.5 ft Measured between Face of Curbs
0.0088
0.405 ft

OUTPUT

Q.-
Q=

53 cfs
35 cfs

FLOW INTERCEPTED BY GRAND CANYON DRIVE

QINT=

88 cfs

TOTAL FLOW IN SEVERANCE LANE = 412 cfs
TOTAL FLOW IN GRAND CANYON DRIVE = 88 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 6.28 sqft
V= 12.45 ft/s (See FlowMaster Calculation)
Qob = 78.1 cfs
Flow Depth = 1.05 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.8 ft
Al = 3.75 sqft Al = (WS - BW) x SW
A2 = 0.275 sqft A2 = (WS - CH) x CW
A3 = 2.25 sqft (if WS< BW) A3 = SD x (SD/0.020) SD=WS-CH
2
A total = 6.28 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 15.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
. ws |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Si(_:iewalk ! Back of
CH N A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By:

FKR Date: 5/30/2012

Sheet #: 1o0of 2

Chkd By:

JSD Date: 5/30/2012

LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND GRAND CANYON DRIVE (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Where:

Q= 0.042 | Q,°% x Wss®®

41 7
S 4 x W07

Flow in Main street before split

= Lateral flow into the side street (cfs)
= Main Street flow measured between the curbs (cfs)

Longitudinal slope of the main street (feet per foot)
Width the main street (cfs)

= Width the side street (cfs)

Overbank flow intercepted by the side street (cfs)

= Average depth of overbank flow intercepted by side street (ft)
= Longitudinal slope of the side street (feet per foot)

Qo= 46.8 X Wi X Yo X S° - Q

INPUT

Q:
QOB=

W=
Sp=
W=
S,=
Yo=

750 cfs
134.6 cfs

481 cfs (See Cross Section on Sheet 2)
46 ft Measured between Face of Curbs
0.0320
49.5 ft Measured between Face of Curbs
0.0088
0.595 ft

OUTPUT

Q.-
Q=

72 cfs
57 cfs

FLOW INTERCEPTED BY GRAND CANYON DRIVE

QINT=

129 cfs

TOTAL FLOW IN SEVERANCE LANE = 621 cfs
TOTAL FLOW IN GRAND CANYON DRIVE = 129 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 9.22 sqft
V= 14.6 ft/s (See FlowMaster Calculation)
Qob = 134.6 cfs
Flow Depth = 1.24 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.8 ft
Al = 6.6 sqft A1 = (WS -BW) x SW
A2 = 0.37 sqft A2 = (WS - CH) x CW
A3 = 2.25 sqft (if WS < BW) A3 = SD x(SD/0.020) SD =WS - CH
2
A total = 9.22 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 15.5 ft 2
AT =A1 + A2 + A3
Qob =V x AT
. ws |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND FORT APACHE ROAD (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 50 cfs
QOB= 0.1 cfs
Q= 50 cfs (See Cross Section on Sheet 2)
W= 46 ft Measured between Face of Curbs
Si= 0.0320
W= 49.5 ft Measured between Face of Curbs
S= 0.0050
Yo= 0.013 ft
OUTPUT
Q.= 9 cfs
Qo= -7 cfs

FLOW INTERCEPTED BY FORT APACHE ROAD

QINT= 9 cfs
TOTAL FLOW IN SEVERANCE LANE = 41 cfs
TOTAL FLOW IN FORT APACHE ROAD = 9 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 0.02 sqft
V= 5.6 ft/s (See FlowMaster Calculation)
Qob = 0.1 cfs
Flow Depth = 0.52 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.80 ft
Al = 0 sqft A1 = (WS -BW) x SW
A2 = 0.01 sqft A2 = (WS - CH) x CW
A3 = 0.01 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 0.02 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 1.5 ft 2
AT = A1 + A2 + A3
Qob =V x AT
v we |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND FORT APACHE ROAD (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 100 cfs
QOB= 3.2 cfs
Q= 94 cfs (See Cross Section on Sheet 2)
W= 46 ft Measured between Face of Curbs
Si= 0.0320
W= 49.5 ft Measured between Face of Curbs
S= 0.0050
Yo= 0.070 ft
OUTPUT
Q.= 16 cfs
Qo= -4 cfs

FLOW INTERCEPTED BY FORT APACHE ROAD

QINT= 16 cfs
TOTAL FLOW IN SEVERANCE LANE = 84 cfs
TOTAL FLOW IN FORT APACHE ROAD = 16 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 0.49 sqft
V= 6.58 ft/s (See FlowMaster Calculation)
Qob = 3.2 cfs
Flow Depth = 0.63 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.80 ft
Al = 0 sqft A1 = (WS -BW) x SW
A2 = 0.065 sqft A2 = (WS - CH) x CW
A3 = 0.4225 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 0.49 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 7 ft 2
AT = A1 + A2 + A3
Qob =V x AT
v we |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND FORT APACHE ROAD (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 150 cfs
QOB= 8.5 cfs
Q= 133 cfs (See Cross Section on Sheet 2)
W= 46 ft Measured between Face of Curbs
Si= 0.0320
W= 49.5 ft Measured between Face of Curbs
S= 0.0050
Yo= 0.105 ft
OUTPUT
Q.= 22 cfs
Qo= -5 cfs

FLOW INTERCEPTED BY FORT APACHE ROAD

QINT= 22 cfs
TOTAL FLOW IN SEVERANCE LANE = 128 cfs
TOTAL FLOW IN FORT APACHE ROAD = 22 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 1.10 sqft
V= 7.73 ft/s (See FlowMaster Calculation)
Qob = 8.5 cfs
Flow Depth = 0.70 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.80 ft
Al = 0 sqft A1 = (WS -BW) x SW
A2 = 0.1 sqft A2 = (WS - CH) x CW
A3 = 1 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 1.10 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 10.5 ft 2
AT = A1 + A2 + A3
Qob =V x AT
. ws |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND FORT APACHE ROAD (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 200 cfs
QOB= 15.8 cfs
Q= 168 cfs (See Cross Section on Sheet 2)
W= 46 ft Measured between Face of Curbs
Si= 0.0320
W= 49.5 ft Measured between Face of Curbs
S= 0.0050
Yo= 0.135 ft
OUTPUT
Q.= 27 cfs
Qo= -5 cfs

FLOW INTERCEPTED BY FORT APACHE ROAD

QINT= 27 cfs
TOTAL FLOW IN SEVERANCE LANE = 173 cfs
TOTAL FLOW IN FORT APACHE ROAD = 27 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 1.82 sqft
V= 8.66 ft/s (See FlowMaster Calculation)
Qob = 15.8 cfs
Flow Depth = 0.76 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.80 ft
Al = 0 sqft A1 = (WS -BW) x SW
A2 = 0.13 sqft A2 = (WS - CH) x CW
A3 = 1.69 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 1.82 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 13.5 ft 2
AT = A1 + A2 + A3
Qob =V x AT
v we |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Si(_:iewalk ! Back of
CH N A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND FORT APACHE ROAD (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 250 cfs
QOB= 25.5 cfs
Q= 199 cfs (See Cross Section on Sheet 2)
W= 46 ft Measured between Face of Curbs
Si= 0.0320
W= 49.5 ft Measured between Face of Curbs
S= 0.0050
Y= 0.175 ft
OUTPUT
Q.= 32 cfs
Qo= -3 cfs

FLOW INTERCEPTED BY FORT APACHE ROAD

QINT= 32 cfs
TOTAL FLOW IN SEVERANCE LANE = 218 cfs
TOTAL FLOW IN FORT APACHE ROAD = 32 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 2.71 sqft
V= 9.41 ft/s (See FlowMaster Calculation)
Qob = 25.5 cfs
Flow Depth = 0.82 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.80 ft
Al = 0.3 sqft Al = (WS -BW) x SW
A2 = 0.16 sqft A2 = (WS - CH) x CW
A3 = 2.25 sqft (if WS< BW) A3= SD x (SD/0.020) SD=WS-CH
2
A total = 2.71 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 15.5 ft 2
AT = A1 + A2 + A3
Qob =V x AT
y ws_|
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Si(_:iewalk ! Back of
CH N A (SW) Sidewalk (BW)
. AU I
|- L Curb

P:\CLV\CCB1121_Fort_Apache_SD\Engineering\Design\Hydrology\CCB1121_Pima Split Calc



THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND FORT APACHE ROAD (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 350 cfs
QOB= 46.1 cfs
Q= 258 cfs (See Cross Section on Sheet 2)
W= 46 ft Measured between Face of Curbs
Si= 0.0320
W= 49.5 ft Measured between Face of Curbs
S= 0.0050
Y= 0.275 ft
OUTPUT
Q.= 40 cfs
Qo= 5 cfs

FLOW INTERCEPTED BY FORT APACHE ROAD

QINT= 45 cfs
TOTAL FLOW IN SEVERANCE LANE = 305 cfs
TOTAL FLOW IN FORT APACHE ROAD = 45 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 4.26 sqft
V= 10.81 ft/s (See FlowMaster Calculation)
Qob = 46.1 cfs
Flow Depth = 0.92 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.80 ft
Al = 1.8 sqft A1 = (WS -BW) x SW
A2 = 0.21 sqft A2 = (WS - CH) x CW
A3 = 2.25 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 4.26 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 15.5 ft 2
AT = A1 + A2 + A3
Qob =V x AT
v we |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Si(_:iewalk ! Back of
CH N A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND FORT APACHE ROAD (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W, 07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 750 cfs
QOB= 134.6 cfs
Q= 481 cfs (See Cross Section on Sheet 2)
W= 46 ft Measured between Face of Curbs
Si= 0.0320
W= 49.5 ft Measured between Face of Curbs
S= 0.0050
Yo= 0.595 ft
OUTPUT
Q.= 72 cfs
Qo= 25 cfs

FLOW INTERCEPTED BY FORT APACHE ROAD

QINT= 97 cfs
TOTAL FLOW IN SEVERANCE LANE = 653 cfs
TOTAL FLOW IN FORT APACHE ROAD = 97 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 9.22 sqft
V= 14.6 ft/s (See FlowMaster Calculation)
Qob = 134.6 cfs
Flow Depth = 1.24 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.80 ft
Al = 6.6 sqft A1 = (WS -BW) x SW
A2 = 0.37 sqft A2 = (WS - CH) x CW
A3 = 2.25 sqft (if WS < BW) A3 = SD x(SD/0.020) SD =WS - CH
2
A total = 9.22 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 15.5 ft 2
AT = A1 + A2 + A3
Qob =V x AT
. ws |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < A (SW) Sidewalk (BW)
. AU I
|- L Curb
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 1 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

INTERSECTION OF SEVERANCE LANE (MAIN) AND FORT APACHE ROAD (SIDE)

Computation of Flow Split at Intersection (PIMA County's Flow Split Formula)

Q= 0.042 [ Q"% x Wss”® Qo= 46.8 X Wi X Yo X S° - Q

41 7
S 4 x W07

Where:

= Flow in Main street before split
Q_ = Lateral flow into the side street (cfs)
Q= Main Street flow measured between the curbs (cfs)
Si= Longitudinal slope of the main street (feet per foot)
W= Width the main street (cfs)
W= Width the side street (cfs)
Q.= Overbank flow intercepted by the side street (cfs)
Yo= Average depth of overbank flow intercepted by side street (ft)
S¢= Longitudinal slope of the side street (feet per foot)

INPUT
Q= 1000 cfs
QOB= 191.4 cfs
Q= 617 cfs (See Cross Section on Sheet 2)
W= 46 ft Measured between Face of Curbs
Si= 0.0320
W= 49.5 ft Measured between Face of Curbs
S= 0.0050
Yo= 0.755 ft
OUTPUT
Q.= 91 cfs
Qo= 33 cfs

FLOW INTERCEPTED BY SIDE STREET

QINT= 124 cfs
TOTAL FLOW IN SEVERANCE LANE = 876 cfs
TOTAL FLOW IN FORT APACHE ROAD = 124 cfs
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THE Louis Berger Group, INc.

By: FKR Date: 5/30/2012 Sheet #: 2 0f 2

Chkd By: JSD Date: 5/30/2012 LBG Project #: CCB1121

Subject: [Rancho -Fort Apache Storm Drain: Intersection Flow Split Calculations

SEVERANCE LANE OVERBANK FLOW CALCULATION

At = 11.70 sqft
V= 16.36 ft/s (See FlowMaster Calculation)
Qob = 191.4 cfs
Flow Depth = 1.4 ft (See FlowMaster Calculation)
0.5 ft
0.5 ft
15 ft
0.5 ft
0.80 ft
Al = 9 sqft A1 = (WS -BW) x SW
A2 = 0.45 sqft A2 = (WS - CH) x CW
A3 = 2.25 sqft (if WS < BW) A3 = SD x(SD/0.020) SD=WS-CH
2
A total = 11.70 sqft
(if WS> BW) A3= SW xSD SD = SW x 0.020
Top Width = 15.5 ft 2
AT = A1 + A2 + A3
Qob =V x AT
v we |
= A1
SD S = 0.020 ft/ft
_____________ A2 \ |
____________ A3 S
w Sidewalk ! Back of
CH < A (SW) Sidewalk (BW)
. AU I
|- L Curb

P:\CLV\CCB1121_Fort_Apache_SD\Engineering\Design\Hydrology\CCB1121_Pima Split Calc



A.1.4 Modified MPU 2008 HEC-1 Model - SDN3 Series A Model




FLOOD HYDROGRAPH PACKAGE (HEC-1)
98

JUN

03mMAY13 TIME 16:30:41

RUN DATE

VERSION 4.1 *

Fededededededededededededededededededede el

XXXXX

XXXXXXX
X

X

XXXX

Fededdd

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER *

DAVIS, CALIFORNIA 95616

i 609 SECOND STREET
i (916) 756-1104

Fedededededededefdededefdedehdeddededdedededededededde Nt

XXXXX
X

X x

XXXXX

X

XXX XXX X
XXX XX XX
XX X XX

XXX XX

x

X X
XXXXXXX XXXXX

x

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1l (JAN 73), HECLGS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID....... 1o...... 2.0 . 4., 5.0, 6....... 7oviinnn - 9...... 10
*DIAGRAM
*%% FREE *%%*
1 ID CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT 2008 MASTER PLAN UPDATE
2 D UPPER AND LOWER NORTHERN LAS VEGAS WASH WATERSHEDS
3 ID RECOMMENDED DRAINAGE SYSTEM WITH ULTIMATE DEVELOPMENT
4 D INPUT FILE = WESTS8.DAT
5 D INPUT FILE DATE = MAY 2008
6 ID DESIGN STORM = 100-YEAR 6-HOUR STORM
7 ID STORM DISTRIBUTION = SDN3
8 D MODELED BY PBS&J (KRYSTLE PEMBERTON, E.I., CFM)
9 ID CHECKED BY PBS&J (HARSHAL B. DESAI, P.E., CFM)
10 D STORM CENTERING = WEST TRIBUTARY
11 D DOWNSTREAM OF THE UPPER LAS VEGAS WASH DETENTION BASIN TO THE MOST
12 ID DOWNSTREAM POINT IN THE LOWER NORTHERN LAS VEGAS WASH WATERSHED
13 ID
14 D REFERENCED HYDROLOGIC MODELS:
15 ID REVISED FINAL DESIGN REPORT FOR THE RANCHO DETENTION BASIN
16 ID PHASE II (VTN 2006)
17 D RESPONSE TO COMMENTS ON THE CONCEPTUAL DRAINAGE STUDY FOR
18 ID NORTH LAS VEGAS 600-ACRE SITE (GC WALLACE 2006)



D
ID
ID
ID
D
Db
ID
D
D
ID
D
D
ID
D
Db
ID
ID
D
ID
D
D
ID
D
D
ID
D
D
ID
ID
ID
ID
ID
D
ID
D

el olololololelo)o)

SECOND RESPONSE TO COMMENTS OF THE CONCEPTUAL DRAINAGE STUDY
FOR NORTH LAS VEGAS 2074-ACRE SITE (GC WALLACE 2006)

BASIN MAPS FOR SUPPLEMENT #2 TO ADDENDUM #2 TO THE MASTER
DRAINAGE STUDY FOR CLIFF'S EDGE/ PROVIDENCE (VTN 2004)
MASTER DRAINAGE STUDY FOR KYLE CANYON (GC WALLACE 2006)
TECHNICAL DRAINAGE STUDY FOR GRAND TETON DRIVE STROM DRAIN
AND AREA 1 ROADWAY IMPROVEMENTS (GC WALLACE 2006)

90% FINAL DESIGN REPORT FOR RANCHO ROAD SYSTEM - EL CAMPO
GRANDE STORM DRAIN PROJECT (PBS&J 2007)

MPA FOR RACEL STREET COLLECTOR (LOUIS BERGER JANUARY 2007)
HYDROLOGIC MODEL FOR FLOYD LAMB NORTH AND SOUTH ENVIRONMENTAL
ENHANCEMENT AREAS (LOUIS BERGER DECEMBER 7, 2007)

UPDATED BY THE LOUIS BERGER GROUP INC FOR THE RANCHO-FORT

APACHE STORM DRAIN PROJECT. MODEL WAS TRUNCATED TO INCLUDE ONLY
THE WATERSHEDS FOR THE FORT APCHE STORM DRAIN AND DETENTION BASIN.
INPUT FILE = FASD-TR.DAT

INPUT FILE DATE = MAY 2013

MODELED BY LBG (RUFIN INOS, E.I. AND FRED RETZLAFF, P.E.)

CHECKED BY LBG (JEFFREY, S DOUGLAS, P.E., CFM)

JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:

AREA (SQUARE MILES) DARF
0 - 0.5 0.99
0.5 -1 0.975
1-2 0.95
2 -3 0.925
3 -4 0.915
4 -5 0.908
5-6 0.903
6 -7 0.895
7 -8 0.885
HEC-1 INPUT PAGE
F 2.0 R 4....... 5., 6. VA 8....... 9...... 10
5 0 0 200
5 0 0
5 0 0
PREC 0.99 0.975 0.95 0.925 0.915 0.908 0.903 0.895 0.885
27-C
148
3.06
000 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249
251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856
860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998
998 0.999 1.000
0 90.0
234



102

108

*

KK RN27-C
KM ROUTE Nw27-C TO CNW26-C
KM FACILITY = ELKHORN AND HUALAPAI
KM FACILITY ID-MILE = EKHU 0023
KM LINING = RCAP
RD 2300 0.009 0.015 0 TRAP 8 0
KK NW26-C
BA  0.367
PB 3.09
LS 0 90.3
ub  0.325
KK CNW26-C
KM COMBINE NW26-C AND RN27-C
HC 2
KK RN26-C
KM ROUTE CN26-C TO DNW26-C
KM  FACILITY = ELKHORN AND HUALAPATI
KM FACILITY ID-MILE = EKHU 0000,0001,0003,0020
KM  LINING = RCAP
KM 419 CFS IN EXISTING 6'Xx4' RCA AND 219 AS SURFACE FLOW
RD 1250 0.036 0.015 0 TRAP 0
HEC-1 INPUT
ID....... 1....... 2.0 3., 4....... 5....... 6....... 7
KK Nw53-CC
KM NEW BASIN FOR FLOW IN HUALAPAI LOCAL STORM DRAIN
BA  0.099
PB 2.85
LS 0 87.2
ub 0.191
KKCNW53-CC
KM COMBINE FLOWS AT ELKHORN & HUALAPAI
KM ADDED BY LBG FOR RANCHO-FT APACHE STORM DRAIN
HC 2
KK DNW26-C
KM INTERSECTION OF HUALAPAI AND ELKHORN
KM FIRST 631 GOES EAST IN RCBH 0295
KM REMAINING FLOW GOES SOUTH IN BCHU 0054
DTDOUTFLOW
DI 0 631 733 7102
0 631 631 7000

DQ

*

PAGE

3



109
110
111
112
113
114

115
116
117
118
119

LINE

120
121
122

124
125
126

127
128

129

* KMTHE FLOW GOING SOUTH WAS REDUCED BY 100 CFS TO

KKDNW26-C
KM190 CFS IN FACILITY AND 132 CFS SURFACE FLOW

KMGO SOUTH ON HUALAPAI AND REMAINING FLOW GOES EAST
KMPER "SUPPLEMENT #2 TO ADDENDUM #2 TO THE TDS FOR

KMCLIFFS EDGE" PREPARED BY VTN (FIGURE 5-N AND 5

KMKEEP THE FORT APACHE DB FROM OVERTOPPING
DTDOUTFLOW

—S)

* DIO 222 500 1000 5000

* DQO 0 278 778 4778

KK RC26-C

KM ROUTE DNW26-C TO CBA3-C

KM  FACILITY = BELTWAY CHANNEL - HUALAPAI

KM FACILITY ID-MILE = BCHU 0054,0042,0040

KM LINING = RCP

RD 1445 0.014 0.013 0 CIRC 5 0
KK DC26-C

KM ELIMINATED FLOW SPLIT AT DORRELL AND HUALAPAI BY LBG
DT DNw77-C

DI 0 120 150 200 500 1000 5000
DQ 0 0 0 0 0 0 0
* KKDC26-C

ECIIE R JREE SR I

KK
BA
PB
LS
ubD

KK
KM
KM
HC

KK

KMDIVERT 120 CFS FROM RC26-C TO Nw77-C
KMIN PROPOSED LOCAL FACILITY AND STREETS
KMREMAINING FLOW ROUTED TO CDMNALl

* KMREFERENCED FROM "REVISED FINAL DESIGN REPORT -

KMRANCHO DETENTION BASIN PHASE II" PREPARED BY VTN (JUNE 2006)

* KMREFERENCE NODE: DCE3

* DTDNW77-C
DIO 120 150 200 500 1000
DQO 120 120 120 120 120
HEC-1 INPUT
....... . . - <)
NWBA3-C
0.327
3.11
0 89.7
0.313
CBA3-C
COMBINE NWBA3-C AND DC26-C
DORRE%L AND HUALAPAI
RDWBA3-C

5000
120

PAGE 4



140
141
142
143
144
145

146
147
148
149
150

LINE

151
152
153
154

155
156
157
158
159
160

KM ROUTE CBA3-C TO CMNAL

KM  FACILITY = BELTWAY CHANNEL - HUALAPAI

KM FACILITY ID-MILE = BCHU 0017

KM  LINING = RCAP

RD 1360 0.013 0.015 0 TRAP 8
KK DBA3-C

KM ELIMINATED FLOW SPLIT AT DEER SPRINGS AND HUALAPAI BY LBG
DTDNWBAG-C

DI 0 11 50 100 500 1000
DQ 0 0 0 0 0 0
* KKDBA3-C

* KMDIVERT 11 CFS FROM RDWBA3-C TO NWBA6-C
* KMREMAINING FLOW COMBINES AT CMNAl

* KMREFERENCED FROM "REVISED FINAL DESIGN REPORT -
* KMRANCHO DETENTION BASIN PHASE II" PREPARED BY VTN (JUNE 2006)

* KMREFERENCE NODE: DCE4
* DTDNWBAG6-C
* DIO 11 50 100 500

KKR2WBA3-C
KM ROUTE DBA3-C TO CMNAl
KM  FACILITY = BELTWAY CHANNEL - HUALAPAI
KM FACILITY ID-MILE = BCHU 0000
KM LINING = RCAP
0.015 0

RD 853 0.011 TRAP

KK CDMNAL
BA  0.481
PB 3.12
LS 0 90.8
Ub  0.344

HEC-1 INPUT

ID....... Io...... 2.0, 3.0 4....... 5.....

KK CMNAL

KM COMBINE CDMNALl AND R2WBA3-C

KM RANCHO ROAD SYSTEM-BELTWAY @ HUALAPAI WAY
HC 2

KK RCMNAL
KM ROUTE CMNA1l TO FADBIN
KM  FACILITY = RANCHO ROAD SYSTEM - BELTWAY

1000
* DQO 11 11 11 11 11

12

KM FACILITY # = RCBC 0096,0051,0048,0012,0009,0007

KM LINING = CONCRETE

RD 5160 0.034 0.015 0 TRAP

12

PAGE
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161
162

164
165

166
167
168

169

174

LINE

187

189
190
191

192
193

KKNWBC2-CC

BA  0.205

PE  3.03

LS 0 818

UD  0.263

KK FADBINL

KM COMBINE RCMNAL1 AND NWBC2-C
HC 2

KKDFADBIN1

KM DIVERT OUT FLOW INTO DETENTION BASIN.

RETRIEVE AFTER

KM FLOW SPLIT AT GRAND CANYON AND DEER SPRINGS IS CALCULATED.

DT DFADB
DI 0 9000.1
DQ 0 9000.0
KK Nw53-CA
BA 0,064
PB 2.85
LS 0 79.1
U  0.176
KK SEV

KM FLOW SPLIT AT SEVERENCE & GRAND CANYON
KM REMAINING FLOW GOES EAST ON SEVERENCE
KM PIMA COUNTY METHOD

DT DSGC
DI 0 50 100 150 200 250
DQ 0 9 16 23 29 38
® NEW BASIN

HEC-1 INPUT
ID...vt.. 1....... 200 . 4o, 5.t 6

KKNW66-CI2
0.024

BA .

PB 2.85

LS 0 84.0
ub 0.162

KK CCI2

HC 2

o ddedededekdededehdhdhd

350 500
60 80
....... 7.......8

750
129

PAGE 6



194
195
196
197
198

199
200

201
202
203
204
205

207

208
209
210

211
212
213
214
215
216

LINE
217
218
220
221

222
223
224

225

KKNW66-CI3

BA  0.024
PB 2.85
LS 0 84.1
UD  0.163
KK Ccc13
HC 2
KK SGC

KM FLOW AT INTERSECTION OF TEE PEE AND SEVERANCE
KM NO FLOW SPLIT, ALL FLOW CONTINUES EAST ALONG
KM SEVERANCE.

DT DSEV
DI 0 3000.1
DQ 0 3000.0
KKDOUTFLOW

KM RETIREVE DOUTFLOW FLOWING EAST ON ELKHORN
DRDOUTFLOW

KKRDOUTFLW

KM ROUTE DOUTFLOW TO CNw53-C

KM FACILITY = RANCHO ROAD SYSTEM - BELTWAY

KM FACILITY # = RCHB 0295

KM LINING = RCB

RD 2925 0.033 0.015 0 TRAP 7

%
el dedede %

Ry IS BN,

Fededede

R R

HEC-1 INPUT

ID....... 1....... 2.0 I L 5.0 6
KK Nw53-CB

BA 0.128

PB 2.85

LS 0 79.8

ub 0.210

KK DSGC

KM RETRIEVE DSGC FLOWING SOUTH ON GRAND CANYON
DR DSGC

KK CNW53-C

PAGE 7



226 KM COMBINE FLOWS AT ELKHORN AND GRAND CANYON

227 HC
228 KKRCNwW53-C
229 KM ROUTE CNW53-C TO CNW66-C
230 KM ROUTE ELK AND GC TO ELK AND FT APACHE
231 KM FACILITY = RANCHO ROAD SYSTEM - BELTWAY
232 KM FACILITY # = RCHB 0295
233 KM LINING = RCB
234 RD 2600 0.033 0.015 0  TRAP 7 0
235 KK Nw66-CA
236 BA  0.067
237 PE 2.91
238 LS 0  84.0
239 UD  0.166
240 KK C66-CA
241 HC 2
242 KK NW66-CB
243 BA  0.010
244 PE 2.91
245 LS 0 77.5
246 uD  0.129
247 KK  C66-CB
248 KM FLOW IN RCHB 0295 JUST WEST OF INTERSECTION
249 KM OF ELKHORN AND FORT APACHE
250 HC 2
HEC-1 INPUT PAGE 8
LINE ID....... 1o...... 2....... E R 4., Seiinnn 6urnnnn 7o I 9...... 10
251 KKNW66-CJ6
252 BA  0.006
253 PB 2.85
254 LS 0  84.0
255 uD  0.101
256 KK D66CJ6
257 KM PART OF FLOW GOES INTO 60" STORM DRAIN
258 KM THE REMAINDER TRAVELS IN THE STREET SOUTH ON FT APACHE
259 DT  566C36
260 DI 0 4 1004
261 DQ 0 0 1000
262 KK R66CI6

263 KM ROUTE STORM DRAIN FLOWS TO GOLD LAKE AVE



264 RD 243 0.0050 0.013 0 CIRC 5 0

265 KKNW66-CJ2
266 BA 0.018
267 PB 2.85
268 LS 0  84.0
269 UD  0.128
270 KK D66CI2
271 KM PART OF FLOW GOES INTO 60" STORM DRAIN
272 KM THE REMAINDER TRAVELS IN THE STREET SOUTH ON FT APACHE
273 DT  S66C32
274 DI 0 4 1004
275 DQ 0 0 1000
276 KK C66-C32
277 HC 2
278 KK R66CI2
279 KM ROUTE STORM DRAIN FLOWS TO THUNDER BASIN AVE
280 RD 244 0.0050 0.013 0 CIRC 5 0
281 KKNW66-C4
282 BA  0.006
283 PB 2.85
284 LS 0  84.0
285 UD  0.102
HEC-1 INPUT PAGE 9
LINE ID....... Lo, 2. 3eiiinnn 4. S 6unnnnn /S 8..unn.. 9...... 10
286 KK  D66CI4
287 KM PART OF FLOW GOES INTO 60" STORM DRAIN
288 KM THE REMAINDER TRAVELS IN THE STREET SOUTH ON FT APACHE
289 DT  S66CI4
290 DI 0 4 1004
291 DQ 0 0 1000
292 KK C66CI4A
293 KM COMBINE STORM DRAIN FLOWS AT THUNDER BASIN
294 HC 2
295 KK S66CI6
296 DR  S66CJ6
297 KK RS66CI6
298 KM ROUTE STREET FLOW TO THUNDER BASIN

299 RD 490 0.0065 0.016 0 TRAP 0 50



300
301

302
303
304

305
307

LINE

319

330
332

333

*

KK S66CJ32

DR 56632

KK RS66C16

KM ROUTE STREET FLOW TO THUNDER BASIN

RD 244 0.0065 0.016 0 TRAP 0 50

KK THB

KM COMBINE STREET FLOW AT THUNDER BASIN & FT APACHE

HC 2

KK DTHB

KM PART OF FLOW GOES INTO 60" STORM DRAIN

KM THE REMAINDER TRAVELS IN THE STREET SOUTH ON FT APACHE

DT STHB

DI 0 12 1012

DQ 0 0 1000

KK C66CJ4B

HC 2

KK R66CJ4

KM ROUTE STORM DRAIN FLOWS TO OUTER BANKS AVE

RD 244 0.0050 0.013 0 CIRC 5 0
HEC-1 INPUT

ID....... Lo, 2. 3eiiinnn 4. S 6unnnnn /S 8..unn.. 9...... 10

KKNW66-CJ3

BA  0.017

PB 2.85

LS 0 84.3

UD  0.127

KK D66CJ3

KM PART OF FLOW GOES INTO 60" STORM DRAIN

KM THE REMAINDER TRAVELS IN THE STREET SOUTH ON FT APACHE

DT S66C33

DI 0 4 1004

DQ 0 0 1000

KK C66CI3A

KM COMBINE FLOWS IN STORM DRAIN AT OUTER BANKS AVE

HC 2

KK R66CJI3A

PAGE 10



334
335

336
337
338

339
341

342
343
344

345
346
347

348
349

LINE

350
351
352

353
354
355
356
357
358

359
361
362
363
364
365
367

KM ROUTE STORM DRAIN FLOWS TO OLYMPIA
RD 78 0.0050 0.013 0 CIRC 5 0

KK STHB
KM RETRIEVE STREET FLOW FROM THUNDER BASIN AT OUTER BANKS AVE
DR STHB

KK S66CJ4
KM RETRIEVE STREET FLOW FROM Nw66-CJ4
DR S66CJ4

KK CS66CJ4
KM COMBINE STREET FLOW AND ROUTE TO OUTER BANK
HC 2

KK RS66CJ6
KM ROUTE STREET FLOW TO OUTER BANKS
RD 244 0.0065 0.016 0 TRAP 0 50

KK S66CJ3
DR S66C33
HEC-1 INPUT
ID....... 1....... 200 3o 4o, T 6....... VA 8....... 9...... 10
KK CS66CJ33

KM COMBINE STREET FLOWS JUST SOUTH OF OUTER BANKS AVE
HC 2

KK DS66CJ3
KM PART OF FLOW GOES INTO 60" STORM DRAIN
KM THE REMAINDER TRAVELS IN THE STREET SOUTH ON FT APACHE

DT S66CJ3B
DI 0 22 1022
DQ 0 0 1000
KKCS66CI3B

KM COMBINE FLOWS IN STORM DRAIN JUST SOUTH OF OUTER BANKS AVE
HC 2

KK R66CJ3

KM ROUTE STORM DRAIN FLOWS TO OLYMPIA

RD 167 0.0050 0.013 0 CIRC 5 0
KKNW66-CJ5

BA  0.010

PB 2.85
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368
369

370
371
372
373
374
375

376
377
378

379
380
381

382
383
384

LINE

385
386
387

388
390
391
392
393
394
396
397

398
399
400

LS
ub

KK
KM
KM
DT
DI
DQ

KK
KM
HC

KK
KM
RD

KK
KM
DR

D

KK
KM
RD

KK
KM
DR

KK
KM
HC

o

KK
KM
KM
PR

KK
KM
HC

o

o8

0 84.1
0.117
D66CJI5
PART OF FLOW GOES INTO 60" STORM DRAIN
THE REMAINDER TRAVELS IN THE STREET SOUTH ON FT APACHE
S66C15
0 4 1004
0 0 1000
C66C35
COMBINE FLOWS IN STORM DRAIN AT OLYMPIA
2
R66CJI5
ROUTE STORM DRAIN FLOWS TO SEVERENCE
112 0.0050 0.013 0 CIRC 5 0
S66C33B
RETRIEVE STREET FLOW AT OLYMPIA
S66CJI3B
HEC-1 INPUT
....... . . N T T T < R - e 0]
RS66CJ6
ROUTE STREET FLOW TO OLYMPIA
244 0.0065 0.016 0 TRAP 0 50
S66C35
RETRIEVE BYPASS FLOW AT OLYMPIA CUL-DE-SAC
S66C15
C66C35
COMBINE REMAINING STREET FLOWS INTO STORM DRAIN
3
FAP&SEV
RETRIEVE FLOWS FROM SEVERENCE & TEE PEE
STREET FLOW ON SEVERANCE FROM THE WEST
DSEV
CFA&SV
FLOW AT INTERSECTION OF SEVERANCE AND FORT APACHE
2
KK RSFTAP

* KM ROUTE FLOW IN LOCAL 60" RCP FACLILITY IN FORT APACHE
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401
402
403
404
405

406
407
408
409
410
411
412

413
414

LINE

415
416

417
418
419
420
421

422
423
424
425
426
427
428

429
430

431
432

433
434

*

KM FROM SEVERANCE TO ELKHORN

* RD 1300 0.005 0.013 O CIRC 5 0

KK
BA
PB
LS
ub

KK
KM
KM
KM
DT
DI
DQ

KK
HC

D

KK
RD

KK
BA
PB
LS
ubD

KK
KM
KM
KM
DT
DI
DQ

KK
HC

KK
RD

KK
BA

NW66-CG
0.010
2.86

0

0.110

84.1

D66CG
PART OF FLOW GOES INTO 60" STORM DRAIN

THE REMAINDER TRAVELS IN THE STREET SOUTH ON FT APACHE
TO THE INTERSECTION WITH ELKHORN
66CG
0 7 1007
0 0 1000
CCG
2
HEC-1 INPUT
....... e T T e R - e 0]
RCCG
248 0.0050 0.013 0 CIRC 5 0
NW66-CF
0.012
2.86
0 84.0
0.121
D66CF
PART OF FLOW GOES INTO 60" STORM DRAIN
THE REMAINDER TRAVELS IN THE STREET SOUTH ON FT APACHE
TO THE INTERSECTION WITH ELKHORN
66CF
0 7 1007
0 0 1000
C66-CF
2
R66CF
260 0.0072 0.013 0 CIRC 5 0
NW66-CE
0.010
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435
437

438
439
440
441
442
443
444

445
446

447
448

LINE

449
450

452
453

454
455
456
457
458

460

461
462

463
464

465
466
467
468
469

470

KK
RD

D

KK
BA
PB
LS
ub

KK
KM
KM
KM
DT
DI

KK
HC

KK
RD

KK
BA
PB
LS
ub

KK

2.86
0 84.0
0.121
D66CE
PART OF FLOW GOES INTO 60" STORM DRAIN
THE REMAINDER TRAVELS IN THE STREET SOUTH ON FT APACHE
TO THE INTERSECTION WITH ELKHORN
66CE
0 7 1007
0 0 1000
C66-CE
2
R66CE
234 0.0082 0.013 0 CIRC 5 0
HEC-1 INPUT
....... . o P A - P I ()
NW66-CD
0.013
2.87
0 84.1
0.121
D66CD
PART OF FLOW GOES INTO 60" STORM DRAIN
THE REMAINDER TRAVELS IN THE STREET SOUTH ON FT APACHE
TO THE INTERSECTION WITH ELKHORN
66CD
0 7 1007
0 0 1000
C66-CD
2
R66CD
247 0.0065 0.013 0 CIRC 5 0
Nw66-CC
0.009
2.87
0 84.1
0.120
D66CC
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471
472
473
474
475
476

477
478

479
480
481

LINE

482
483
484

485
486
487

488
489
490

491
492
493

494
495
496

497
499
500

501
502

503
504

KM
KM
KM
DT
DI
DQ

KK
HC

KK
KM
RD

ID

KK
KM
DR

KK
KM
RD

KK
KM
DR

KK
KM
HC

KK
KM
RD

KK
KM
DR

KK
KM
HC

KK
KM

PART OF FLOW GOES INTO 60" STORM DRAIN
THE REMAINDER TRAVELS IN THE STREET SOUTH ON FT APACHE
TO THE INTERSECTION WITH ELKHORN

66CC
0 7 1007
0 0 1000
C66-CC
2
R66CC
ROUTE FLOW TO UPSTREAM END OF 5'X5' RCB
105 0.0050 0.013 0 CIRC 5 0
HEC-1 INPUT
....... T e T T - T 0]
66CG
RETRIEVE STREET FLOW AT OXBOW LAKE
66CG
R66CG
ROUTE TO WHITE WATERFALL
245 0.0082 0.016 0 TRAP 0 50
66CF
RETRIEVE STREET FLOW AT WHITE WATERFALL
66CF
C66CF
COMBINE FLOWS IN STREET
2
RC66CF
ROUTE TO BROWNSTONE LEDGE
245 0.0082 0.016 0 TRAP 0 50
66CE
RETRIEVE STREET FLOW AT BROWNSTONE LEDGE
66CE
C66CE

COMBINE FLOWS IN STREET
2

RC66CE
ROUTE FLOWS TO ENCHANTED GROVE
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505

506
507
508

509
510
511

LINE

512
513
514

515
516
517

518
520
521
522
523
524
526
527

528
529

530
531
532
533

534

RD 245 0.0082 0.016 0 TRAP 0 50

KK 66D
KM RETRIEVE STREET FLOW AT ENCHANTED GROVE
DR 66CD
KK C66CD
KM COMBINE FLOWS IN STREET
HC 2
HEC-1 INPUT
ID....... Lo, 2. 3eiie.nn 4. S 6unnnnn /S 8.unn.. 9...... 10
KK RC66CD
KM ROUTE FLOWS TO BRONZE RIVER
RD 245 0.0082 0.016 0  TRAP 0 50
KK 66CC
KM RETRIEVE STREET FLOW AT BRONZE RIVER
DR 66CC
KK C66CC
KM COMBINE FLOWS IN STREET
HC 2
KK RC66CC
KM ROUTE FLOWS TO ELKHORN
RD 85 0.0082 0.016 0  TRAP 0 50
KK CRC66CC
KM COMBINE FLOWS IN 5'X5' RCB
HC 2
KK R5X5
KM ROUTE FLOWS TO RCB IN 5'X5' RCB
RD 235  0.04 0.016 0 TRAP 5 0

* KK CFTELKN
* KM CLOSED SYSTEM FLOW IN FORT APACHE NORTH OF ELKHORN
* HC 2

o8

KK CFTELKS

KM CLOSED SYSTEM FLOW SOUTH OF INTERSTION OF
KM FORT APACHE AND ELKHORN

HC 2

KK RCW66-C
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LINE

542
543
544
545
546

547
548
549
550
551

552
553

554
555
556
557
558
559

560
561
562

563
564

566
567

568
569
570
571
572

KM ROUTE CNW66-C TO CNW77-C

KM ROUTE FT APACHE AND ELKHORN TO

KM FORT APACHE AND WITTIG

KM FACILITY = RANCHO ROAD SYSTEM - B

KM FACILITY ID-MILE = RCHB 0250

KM LINING = RCB

RD 650  0.01 0.013 0
HEC-1 IN

ID....... lo...... 2.0, E R 4....

KK Nw77-CC

BA  0.007

PB 2.90

LS 0  84.6

UD  0.105

KK Nw77-CD

BA  0.011

PB 2.90

LS 0  86.0

uD  0.120

KKCNW77-CD

HC 3

KK Nw77-CE

KM  FLOW IN WITTIG FROM THE WEST

BA 0.014

PB 2.90

LS 0  82.5

uD  0.119

KKCNW77-CE

KM FLOW IN RCB AT WITTIG

HC

KKRCNW77-CE

KM
KM
KM
RD

KK
BA
PB
LS
yD

REVISED BY LBG
ROUTE NW77-CE TO NwW77-CH RCB
FLOW IN RCB FROM WITTIG TO DORRELL
300 0.01 0.013 0
NW77-CF
0.006
2.90
0 84.0
0.105

ELTWAY

TRAP 12
PUT

B 6

TRAP 12
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573
574

LINE

575
576

578

579
580
581
582
583

584
585
586

587
588
589

590
591
592
593

594

600

KKCNW77-CF
HC

HEC-1 INPUT
ID....... 1....... 2.0 3. 4., 5....... 6

KKRCNW77-CF

KM REVISED BY LBG

KM ROUTE FROM NW77-CF TO Nw77-CH
35 1 0.013

RD 0 TRAP 12
KK NwW77-CG

BA  0.007

PB 2.90

LS 0  84.0

uw  0.113

KKCNW77-CG

KM FLOW IN RCB NORTH OF FT APACHE AND DORRELL
HC

KK DNW77-C
KM RETRIEVE DNW77-C
DR DNW77-C

KK RDW77-C

KM REVISED BY LBG TO ROUTE DNW77-C TO CNw77-C

KM DORRELL FROM HUALAPAI TO GRAND CANYON

RD 2600 0.033 0.016 0 TRAP 0

KK NW77-CA
KM REVISED BY LBG
KM WEST PART OF NW77-C

BA 0.125

PB 2.98

LS 0 80.1

yD 0.206

KK CPT12

KM  ADD F%OW FROM WEST DORRELL
HC

KK GC-DRINT
KM REVISED BY LBG TO DIVERT THE MAJORITY OF THE

50

KM  FLOW SOUTH TO GRAND CANYON THE REMAINDER TRAVELS

KM EAST IN DORRELL STORM DRAIN PER INTERCEPTION
KM CAPACITY OF DUAL 20' DROP INLETS

DT GC

DI 0 94.0 100 109.0 115.0 218

233.0

500
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611

LINE

612
613
614
615

616
617
618
619
620
621
622

623
624
625
626

627

634

DQ 0 47.8 51 56.0  59.3 120
HEC-1 INPUT
ID....... loo..... 2.0, E R 4., S 6
KK RCPT12
KM GRAND CANYON & DORRELL TO
KM TEE PEE & DORRELL
RD 1332 .0324  .016 0  TRAP 0
KK Nw77-CB
KM REVISED BY LBG
KM NW77-C BETWEEN GRAND CANYON & TEEPEE
BA  0.066
PB 2.91
LS 0 83.7
UD  0.166
KK CDL
KM REVISED BY LBG
KM COMBINE FLOWS ON DORRELL LN AT TEE PEE LANE
HC 2
KK DORTP
KM FLOW SPLIT AT DORRELL & TEE PEE
KM PIMA COUNTY METHOD
KM FLOW CONTINUTES EAST ON DORRELL
KM FLOW DIVERTED OUT CONTINUES SOUTH ON TEE PEE
DT DDORTP
DI 0 50 100 150 200 250
DQ 0 8 17 25 34 43
KKRNW77-CB
KM REVISED BY LBG
KM DORRELL FROM TEE PEE LANE TO FORT APACHE RD
KM ROUTES FLOW FROM NW77-CB
RD 1350 0.032  .016 0 TRAP 0
KKNWBA6-CB
BA  0.005
PE 2.91
LS 0  84.3
UD  0.106
KK Nw77-CH
BA 0.014
PB 2.90
LS 0  88.0
0.119

ub

129.2

50

50

307
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LINE

650
651
652
653
654

655
657

676

680

681
682
683
684

LINE

HEC-1 INPUT

KK CPT2A

KM COMBINE FLOW AT FT APACHE

KM STREET FLOW AND CLOSED SYSTEM FLOW
KM IN DO§RELL LANE FROM THE WEST

HC

KK CBA6-CB
KM FORT APACHE AND DORRELL
HC 2

KK RFASD1

KM ROUTE NW77-CE TO NWBA6-CD

KM ROUTE FT APACHE AND DORRELL TO

KM FT APACHE AND DEER SPRINGS

KM  FACILITY = RANCHO ROAD SYSTEM - BELTWAY
KM FACILITY ID-MILE = RCHB 0250

KM LINING = RCB

RD 1300 0.01 0.013 0 TRAP
KKNWBA6-CD

BA  0.008

PB 2.91

LS 0 84.0
ub 0.061
KKNWBA6-CG

BA  0.005

PB 2.91

LS 0 84.0
ub 0.056
KKNWBA6-CH

BA 0.006

PB 2.91

LS 0 84.0
ub  0.081

KK CBA6-CD

KM FLOW IN RCB NORTH OF
KM FORT APACHE AND DEER SPRINGS
HC 4

HEC-1 INPUT

12
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693

697

698
700

701
702
703

704
705
706
707

708
709
711
712
713
714
715
716
717

719

LINE

720
722

KKNWBAG-CA

BA  0.132

PB 2.95

LS 0  80.0

UD  0.236

KKDNWBA6-C

KM RETRIEVE DNWBA6-C

DRDNWBAG6-C

KKRDWBA6-C

KM ROUTE DNWBA6-C TO CNWBAG-C

KM FLOW FROM HUALAPAI & DORRELL TO

KM DEER SPRINGS & GRAND CANYON

RD 2600 0.034 0.016 0  TRAP 0 50

KK CDSW

KM  FLOW IN DEER SPRINGS FROM THE WEST

HC 2

KKDNWBA6C2

KM RETRIEVE FLOW FROM DORRELL & GRAND CANYON

DR GC

KKRDNWBAG6C?2

KM REVISED BY LBG

KM  GRAND CANYON FROM DORRELL TO DEER SPRINGS

RD 1376 0.032 0.016 0  TRAP 0 50

KK CPT11A

KM REVISED BY LBG

KM COMBINE FLOWS AT GRAND CANYON & DEER SPRINGS

HC 2

KK CPT11B

KM REVISED BY LBG

KM FLOW SPLIT AT DEER SPRINGS AND GRAND CANYON

KM FIRST 60 CFS IS COLLECTED BY LOCAL STORM DRAIN IN DEER SPRINGS

KM FLOW DIVERTED OUT FLOWS TO FT APACHE DETENTION BASIN

DT GC2

DI 0 60 110 160 210 260 310 410

DQ 0 0 6 14 23 35 45 68
HEC-1 INPUT

ID....... lo...... 2....... E R 4., 5. 6urnnnn 7o T 9...... 10

KK RCPT11B

KM REVISED BY LBG TO ROUTE FLOW ON

KM DEER SPRINGS FROM GRAND CANYON TO TEE PEE
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723

724
725
726

727
728
729
730

731
732
733
734
735

736
737
738

739
740
741
742
743
744
745

746
747
748
749

750
751
752
753
754

LINE

755
756
757
758
759

RD 1310 0.029 0.016 0 TRAP 0
KK DEERSP
KM RETRIEVE FLOW FROM DORRELL & TEE PEE
DR DDORTP
KK  DEERSP
KM REVISED BY LBG TO ROUTE FLOW ON
KM TEE PEE FROM DORRELL TO DEER SPRINGS
RD 1341 0.009 0.016 0 TRAP 0
KKNWBA6-CF
BA 0.061
PB 2.95
LS 0 83.1
up 0.170
KK CTEEPEE
KM COMBINE FLOWS AT DEER SPRINGS & TEE PEE
HC 3
KK DSTP
KM FLOW SPLIT AT DEER SPRINGS & TEE TEE
KM PIMA COUNTY METHOD
KM FLOW CONTINUES EAST ALONG DEER SPRINGS
DT DDSTP
DI 0 50 100 150 200 250
DQ 0 7 16 24 33 41
KK RDEER
KM REVISED BY LBG TO ROUTE FLOW ON
KM DEER SRPINGS FROM TEE PEE TO FORT APACHE
RD 1333 0.030 0.016 0 TRAP 0
KKNWBA6-CC
BA 0.033
PB 2.91
LS 0 84.3
up 0.157
HEC-1 INPUT
ID....... 1....... 2.0, 3. 4....... 5.0, 6
KKNWBA6-CE
BA  0.006
PB 2.93
LS 84.1

0
ub 0.114

50

50

350
57

50

PAGE 23



760

762
763

764
765
766

767
768
769
770

771
772
773
774
775

776
777
778

779
780
781

782
783

785

786
787
788
789
790

LINE

791
792

793
794

KK CBAG6-CE
KM  FLOW IN DEER SPRINGS JUST WEST OF
KM FT APACHE (DEER SPRINGS LATERAL DESIGN FLOW)
HC 3
KK CPT1A
KM  COMBINE FLOWS IN FT APACHE STORM DRAIN
HC 2
KK RCPT1A
KM  REVISED BY LBG TO ROUTE FLOW FROM
KM  FORT APACHE RCB FROM DEER SPRINGS TO ECHELON
RD 656 0.0125 0.013 0  TRAP 12 0
KKNWBC2-CB
BA  0.031
PE 2.93
LS 0  84.0
UD  0.136
KK FTAP
KM  COMBINE FLOWS AT FT APACHE JUST NORTH OF ECHELON
HC 2
KK ECH
KM RETRIEVE FLOWS FROM DEER SPRINGS & TEE PEE
DR DDSTP
KK RECH
KM REVISED BY LBG TO ROUTE FLOW ON
KM TEE PEE FROM DEER SPRINGS TO ECHELON
RD 667 0.0137 0.016 0  TRAP 0 50
KKNWBC2-CA
BA  0.030
PB 2.95
LS 0 82.7
u  0.121
HEC-1 INPUT
ID....... 1o...... 2.0, E R 4. ... Seiinnn 6urnnnn 7
KK CB2-CA
HC
KK RCECH
KM REVISED BY LBG TO ROUTE FLOW ON
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795
796

797
798
799
800
801

802
803
804

805
806
807

808

811

LINE

827
828
829

831

KM ECHELON FROM TEE PEE TO FORT APACHE
RD 1317 0.0208 0.016 0 TRAP 0
KKNWBC2-CD
BA  0.010
PB 2.95
LS 0 82.4
up 0.193
KK CP-EPL
KM ECHELON POINT LATERAL
HC 2
KK FTAP2
KM COMBINE FLOWS AT FT APACHE & ECHELON
HC 2
KK RFTAP2
KM ADDED BY LBG
KM ROUTE NWBC3A IN RANCHO-FT APACHE STORM DRAIN
RD 1300 0.014 0.015 0 TRAP 12
KK NWBC3A
KM REVISED BY LBG
BA  0.015
PB 2.87
LS 0 93.0
up 0.101
KK BLTWY1
KM ADDED BY LBG
KM ADD FLOWS FROM THE WILLOWS AT TOWN CENTER
KM COMBINE FLOWS AT FT APACHE STORM DRAIN
HC 2
KK RBLTWY1
KM ADDED BY LBG
KM ROUTE NWBC3B IN RANCHO-FT APACHE STORM DRAIN
RD 350 0.021 0.015 0 TRAP 12
HEC-1 INPUT
ID....... 1....... 2.0, 3. 4....... 5.0, 6
KK NWBC3B
BA  0.009
PB 2.87
LS 0 93.0
0.088

ub

50
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843
845
846
847
848
849
851

LINE
869
870

871
872

KK
KM
KM
HC

KK
KM
KM
KM
KM
KM
RD

KK
KM
DR

KK
KM
DR

KK
KM
HC

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
RS
Sv

D
SE
SQ

KK
KM

BLTWY2
ADD FLOWS FROM THE ECHELON
COMBINE FLOWS AT BELTWAY CHANNEL
2
RCBA6-C
REVISED BY LBG
ROUTE CNWBA6-C TO CFADB
FACILITY = RANCHO ROAD SYSTEM - BELTWAY
FACILITY ID-MILE = RCHB 0250,0227,0198
LINING = RCB
1050 0.022 0.015 0 TRAP 11 0
DRFADB
RETRIEVE FLOW INTO FORT APACHE DB
DFADB
DRGC?2
RETRISVE FLOW INTO FORT APACHE DB FROM GRAND CANYON
GC
FADBIN
RANCHO ROAD SYSTEM-BELTWAY @ FORT APACHE
2
FADB
FACILITY = FORT APACHE DETENTION BASIN
FACILITY ID-MILE = RCBC 0004
STORAGE VOLUME = 76 AC-FT
OUTLET = 54 INCH RCP WITH A 41" ORIFICE
100-YEAR DISCHARGE =
SPILLWAY LENGTH = 417'
SPILLWAY HEIGHT =
SPILLWAY CREST ELEVATION = 2636'
SPILLWAY TYPE =
PMF DISCHARGE = 2341 CFS
TOP OF EMBANKMENT ELEVATION =
REFERENCED FROM "PRELIMINARY HYDRAULIC DESIGN REPORT FOR
WESTERN SEGMENT LAS VEGAS BELTWAY, INITIAL IMPROVEMENTS,
ANN ROAD TO EL CAPITAN WAY" PREPARED BY LOUIS BERGER (MARCH 6, 2002)
1 STOR 0
0.0 5.8 15.6 27.0 40.0 54.7 71.2 75.6 93.6
HEC-1 INPUT
....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10
2611 2615 2619 2623 2627 2631 2635 2636 2640
0 72 120 153 181 205 226 231 250
FADBOUT
ROUTE FABD TO CFADB
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873 KM  FACILITY = RANCHO ROAD SYSTEM - BELTWAY

874 KM FACILITY ID-MILE = RCBC 0002,0000

875 KM LINING = RCB

876 RD 1565  0.01 0.015 0 TRAP
877 KK CFADB

878 KM COMBINE FADB AND RCBA6-C

879 KM RANCHO ROAD SYSTEM-BELTWAY @ FORT APACHE
880 HC 3

881 2z

SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
58 NW27-C
\%
\Y
71 RN27-C
77 : NW26-C
82 CNW26-Co v eeeaenn
\%
\Y
85 RN26-C

92 : NW53-CC

98  CNWS3-CC.vvvnnnnns

106 R >DOUTFLOW
102 DNW26-C
\Y
\%
109 RC26-C
117 . > DNW77-C
115 DC26-C
120 ) NWBA3-C
125 CBA3-Cuvveaenann,
\%
\%

129 RDWBA3-C



137 . >DNWBAG-C
135 DBA3-C
v

\
140 R2WBA3-C

146 ) CDMNA1L
151 CMNAL. o eeeeene.n.
\%
\%
155 RCMNAL
161 ) NWBC2-CC
166 FADBINL............
172 . >  DFADB

169  DFADBINI

175 : NW53-CA
184 . R > DSGC
180 : SEV
187 ) ) NW66-CI2
192 . CCTI2.eennnnnnnn.
194 ) ) NW66-CI3
199 . e P
205 . . > DSEV
201 ) SGC
210 ) ) P S DOUTFLOW
208 . . DOUTFLOW

. . \%

Vv

211 : : RDOUTFLW



217

224
222

225

228

235

240

242

247

251

259
256

262

265

273
270

276

278

281

289
286

292

S > S6

v
v
RCNW53-C

NW66-CA

CO6-CAwvvvennnnn.

NW66-CB

CO6-CB.uvvrennnnn.

NW66-C16

D66CI6

v

v

R66CI6

C66-C32

v

v

R66C3J2

C66CI4A

NW66-C32

D66CI2

Nw66-CJ4

D66CI4

6CJ16

S66C32

S66C14



296
295

297

301
300

302

305

311
308

314

316

319

327
324

330

333

338
336

341
339

342

345

349
348

L m S66CJ16
S66CI16
v
v
RS66C16
: < S66CI2
: S66CI2
) v
) v
: RS66C16
THB . e eveeeenn,
------- >  STHB
DTHB
C66CIAB. o eennnnn..
v
v
R66CJ14
NW66-CJI3
S > S66C33
D66CI3
CO6CI3A. e eennnnn.s
v
v
R66CI3A
P STHB
STHB
< S66CI4
S66C14
CS66CTA. e eeaennnnn.
v
v
RS66CJ16
< m - S66C313
S66C33



350

356
353

359

362

365

373
370

376

379

384
382

385

390
388

391

397
394

398

401

410
406

413

415

CS66CI3....

DS66CI3
CS66CI3B. e vnennnn.
v
v
R66CJ3
NW66-CJ5
D66CI5
CO6CIS. e e,
v
v
R66CJ5
<
S66CI3B
v
v
RS66CJ16
CO6CTS . e enennnnnnnn.
<
FAP&SEV
CFA&SV. e o eanennn.
) NW66-CG
) D66CG
CCGuenannnns
v
v
RCCG

---> S66C35

---- S66CJI3B

------- $66C35



417 ) ) ) NW66-CF

426 ) ) ) R >  66CF
422 : : ) D66CF
429 ) ) CO66-CFuvveennnnnn.
. . \%
. . \%
431 ) ) R66CF
433 ) ) ) NW66-CE
442 ) ) ) R >  B6CE
438 : : ) D66CE
445 : : CO6-CE.vvrnnnnnn.
. . Vv
. . \Y}
447 : : R66CE
449 : : ) NW66-CD
458 : : ) S > 66CD
454 : . : D66CD
461 ) ) C66-CD.vveanennns
. . Vv
. . \%
463 : . R66CD
465 ) ) ) NW66-CC
474 ) ) ) R >  66CC
470 ) ) ) D66CC
477 ) ) C66-CCvvennnnnnns
. . \%
. . Vv
479 ) ) R66CC
484 ) ) ) P 66CG
482 : : ) 66CG
. . . \%



485

490
488

491

494

499
497

500

503

508
506

509

512

517
515

518

521

524

527

530

534

542

CRC66CC

\

\

R5X5

CFTELKS............
\
\
RCW66-C

R66CG

C66CF
v

\%
RC66CF

C66CE
v

\"
RC66CE

C66CD
v

\"
RC66CD

C66CC
v

\%
RC66CC

66CF

66CE

66CD

66CC



547

552

554

560

563

568

573

575

579

584

589
587

590

594

601

609
604

612

616

623

632
627

CNW77-CD

CNW77-CE
v

\
RCNW77-C

CNW77-CF
v

\
RCNW77-C

CNW77-CG

NW77-CD

——————— > GC

cpL

DORT&



635

640

645

650

655

658

666

671

676

681

685

692
690

693

698

703
701

704

708

717
712

\

v
RNW77-CB
NWBA6-CB
NW77 -CH
CPT2A e et e et
CBAG-CB.vvvvenenn.
v
v
RFASD1
NWBAG-CD
NWBA6-CG
NWBAG-CH
CBAB=CD . v v e e e e e e e et e et e e
NWBAG-CA
) PSR DNWBA6-C
: DNWBAG-C
) v
: v
: RDWBAG-C
COSW. e eeeeeeaens
< GC
DNWBAG6C2
v
v
RDNWBAGC
CPT11A. e e eeen.n.
S > Ge2
CPT11B



720

726
724

727

731

736

743
739

746

750

755

760

764

767

771

776

781
779

782

786

791

RCPT1A

\
RCPT11B

NWBC2-CB

L <mmm e DDORTP
DEERSP

v

v
DEERSP

NWBAG6-CF

NWBA6-CC

NWBA6-CE



793 . . RCECH

797 . : : NWBC2-CD
802 ) ) CP=EPL.wsennnnnn.
805 ) FTAP2 .\t
. \%
. \%
808 . RFTAP2
812 ) ) NWBC3A
818 ) BLTWYL. .o veeeenn..
. \%
. \%
823 . RBLTWY1
827 ) ) NWBC3B
832 ) BLTWY2 . e eveeeenens
. \%
. \%
836 ) RCBA6-C
845 ) ) P S DFADB
843 . . DRFADB
848 : : ) PSR Ge2
846 : . : DRGC2
849 . . FADBIN. .. ovvvnnn..
. . Vv
. . \%
852 . . FADB
. . Vv
. . \%
871 . . FADBOUT
877 CFADB

**) RUNOFF ALSO
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CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT 2008 MASTER PLAN UPDATE
UPPER AND LOWER NORTHERN LAS VEGAS WASH WATERSHEDS

RECOMMENDED DRAINAGE SYSTEM WITH ULTIMATE DEVELOPMENT

INPUT FILE = WEST8.DAT

INPUT FILE DATE = MAY 2008

DESIGN STORM = 100-YEAR 6-HOUR STORM

STORM DISTRIBUTION = SDN3

MODELED BY PBS&J (KRYSTLE PEMBERTON, E.I., CFM)

CHECKED BY PBS&J (HARSHAL B. DESAI, P.E., CFM)

STORM CENTERING = WEST TRIBUTARY

DOWNSTREAM OF THE UPPER LAS VEGAS WASH DETENTION BASIN TO THE MOST
DOWNSTREAM POINT IN THE LOWER NORTHERN LAS VEGAS WASH WATERSHED

REFERENCED HYDROLOGIC MODELS:

REVISED FINAL DESIGN REPORT FOR THE RANCHO DETENTION BASIN
PHASE II (VTN 2006)

RESPONSE TO COMMENTS ON THE CONCEPTUAL DRAINAGE STUDY FOR
NORTH LAS VEGAS 600-ACRE SITE (GC WALLACE 2006)

SECOND RESPONSE TO COMMENTS OF THE CONCEPTUAL DRAINAGE STUDY
FOR NORTH LAS VEGAS 2074-ACRE SITE (GC WALLACE 2006)

BASIN MAPS FOR SUPPLEMENT #2 TO ADDENDUM #2 TO THE MASTER
DRAINAGE STUDY FOR CLIFF'S EDGE/ PROVIDENCE (VTN 2004)
MASTER DRAINAGE STUDY FOR KYLE CANYON (GC WALLACE 2006)
TECHNICAL DRAINAGE STUDY FOR GRAND TETON DRIVE STROM DRAIN
AND AREA 1 ROADWAY IMPROVEMENTS (GC WALLACE 2006)

90% FINAL DESIGN REPORT FOR RANCHO ROAD SYSTEM - EL CAMPO
GRANDE STORM DRAIN PROJECT (PBS&J 2007)

MPA FOR RACEL STREET COLLECTOR (LOUIS BERGER JANUARY 2007)
HYDROLOGIC MODEL FOR FLOYD LAMB NORTH AND SOUTH ENVIRONMENTAL
ENHANCEMENT AREAS (LOUIS BERGER DECEMBER 7, 2007)

UPDATED BY THE LOUIS BERGER GROUP INC FOR THE RANCHO-FORT

APACHE STORM DRAIN PROJECT. MODEL WAS TRUNCATED TO INCLUDE ONLY
THE WATERSHEDS FOR THE FORT APCHE STORM DRAIN AND DETENTION BASIN.
INPUT FILE = FASD.DAT

INPUT FILE DATE = JUNE 2012

MODELED BY LBG (RUFIN INOS, E.I. AND FRED RETZLAFF, P.E.)

CHECKED BY LBG (JEFFREY, S DOUGLAS, P.E., CFM)

JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:

AREA (SQUARE MILES) DARF
0 -0.5
.5 1

PWNRO
VhWN I O



+

55 I0

IT

OUTPUT CONTROL VARIABLES
5

HYDROGRAPH TIME DATA
NMIN

IPRNT
IPLOT
QSCAL

5-6 0.903
6 -7 0.895
7 -8 0.885

PRINT CONTROL
0 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL

IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 200 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1635 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

ENGLISH UNITS

JP

JR

OPERATION

HYDROGRAPH AT

ROUTED TO

DRAINAGE

TOTAL TIME BASE 16.58 HOURS

AREA

SQUARE MILES

PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION

FLOW

STORAGE VOLUME

SURFACE

AREA

TEMPERATURE

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

MULTI-PLAN OPTION

NPLAN

1 NUMBER OF PLANS

MULTI-RATIO OPTION
RATIOS OF PRECIPITATION

.9

9

.9

8 .95 .93 .92

.91 .90 .89 .88

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

STATION

Nw27-C

AREA

.15

FLOWS IN CUBIC FEET PER SECOND,

AREA IN SQUARE MILES

TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6
.99 .98 .95 .93 .92 .91

1 FLOW 207. 203. 196. 189. 186. 185.
TIME 3.67 3.67 3.67 3.67 3.67 3.67

RATIO 7 RATI
.90

183.
3.67

.89

181.
3.67

0 8 RATIO 9

.88

178.
3.67



+ RN27-C

HYDROGRAPH AT
+ NW26-C

2 COMBINED AT
+ CNW26-C

ROUTED TO
+ RN26-C

HYDROGRAPH AT
+ Nw53-CC

2 COMBINED AT
+ CNw53-CC

DIVERSION TO
+ DOUTFLOW

HYDROGRAPH AT
+ DNW26-C

ROUTED TO
+ RC26-C

DIVERSION TO
+ DNW77-C

HYDROGRAPH AT
+ DC26-C

HYDROGRAPH AT
+ NWBA3-C

2 COMBINED AT
+ CBA3-C

ROUTED TO
+ RDWBA3-C

DIVERSION TO
+ DNWBAG6-C

.15

.37

.51

.51

.10

.61

.61

.61

.61

.61

.61

.33

.94

.94

.94

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

203.
3.67

456.
3.75

650.
3.75

649.
3.75

199.
3.67

447.
3.75

638.
3.75

121.
3.58

748.
3.75

646.
3.75

102.
3.67

103.
3.75

103.
3.75

636.
3.75

118.
3.58

733.
3.75

631.
3.75

102.
3.75

407.
3.75

510.
3.75

505.
3.75

100.
3.75

100.
3.75

399.
3.75

500.
3.75

495.
3.75

193.
3.67

432.
3.75

617.
3.75

616.
3.75

114.
3.58

709.
3.75

631.
3.67

78.
3.75

78.
3.75

78.
3.75

386.
3.75

464.
3.75

459.
3.75

185.
3.67

417.
3.75

596.
3.75

595.
3.75

109.
3.58

685.
3.75

631.
3.67

54.
3.75

53.
3.75

53.
3.75

372.
3.75

425.
3.75

420.
3.75

183.
3.67

411.
3.75

587.
3.75

586.
3.75

107.
3.58

675.
3.75

631.
3.67

44,
3.75

43.
3.75

43.
3.75

367.
3.75

410.
3.75

406.
3.75

181.
3.67

407.
3.75

582.
3.75

581.
3.75

106.
3.58

668.
3.75

631.
3.67

37.
3.75

36.
3.75

36.
3.75

363.
3.75

399.
3.75

395.
3.75

179.
3.67

404.
3.75

577.
3.75

576.
3.75

105.
3.58

662.
3.75

631.
3.67

31.
3.75

30.
3.75

30.
3.75

360.
3.75

390.
3.75

386.
3.75

178.
3.67

399.
3.75

571.
3.75

570.
3.75

104.
3.58

655.
3.75

631.
3.67

24.
3.75

23.
3.75

23.
3.75

356.
3.75

379.
3.75

375.
3.75

175.
3.67

393.
3.75

562.
3.75

560.
3.75

102.
3.58

645.
3.75

631.
3.67

14.
3.75

12.
3.75

12.
3.75

351.
3.75

363.
3.75

359.
3.75



HYDROGRAPH AT
+ DBA3-C

ROUTED TO
+ R2WBA3-C

HYDROGRAPH AT
+ CDMNAL

2 COMBINED AT
+ CMNAL

ROUTED TO
+ RCMNAL

HYDROGRAPH AT
+ NwWBC2-CC

2 COMBINED AT
+ FADBIN1

DIVERSION TO
+ DFADB

HYDROGRAPH AT
+ DFADBIN1

HYDROGRAPH AT
+ Nw53-CA

DIVERSION TO
+ DSGC

HYDROGRAPH AT
+ SEV

HYDROGRAPH AT
+ NW66-CI2

2 COMBINED AT
+ CCI2

HYDROGRAPH AT

.94

.94

.48

.42

.42

.20

.63

.63

.63

.06

.06

.06

.02

.09

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

505.
3.75

500.
3.75

598.
3.75

1099.
3.75

1068.
3.75

191.
3.67

1257.
3.75

1257.
3.75

55.
3.58

10.
3.58

45.
3.58

28.
3.58

73.
3.58

495.
3.75

490.
3.75

587.
3.75

1076.
3.75

1044.
3.75

187.
3.67

1228.
3.75

1228.
3.75

53.
3.58

44.
3.58
27.
3.58

71.
3.58

459.
3.75

453.
3.75

567.
3.75

1021.
3.75

990.
3.75

178.
3.67

1166.
3.75

1166.
3.75

51.
3.58

42.
3.58
26.
3.58

67.
3.58

420.
3.75

416.
3.75

548.
3.75

964.
3.75

935.
3.75

170.
3.67

1104.
3.75

1104.
3.75

48.
3.58

39.
3.58
25.
3.58

64.
3.58

406.
3.75

401.
3.75

540.
3.75

942.
3.75

915.
3.75

167.
3.67

1080.
3.75

1080.
3.75

47.
3.58

39.
3.58

24.
3.58

63.
3.58

395.
3.75

391.
3.75

535.
3.75

926.
3.75

899.
3.83

165.
3.67

1061.
3.75

1061.
3.75

46.
3.58

38.
3.58

24,
3.58

62.
3.58

386.
3.75

383.
3.75

531.
3.75

914.
3.75

891.
3.75

163.
3.67

1052.
3.75

1052.
3.75

46.
3.58

38.
3.58

24.
3.58

61.
3.58

375.
3.75

372.
3.75

525.
3.75

897.
3.75

874.
3.75

160.
3.67

1033.
3.75

1033.
3.75

45.
3.58

37.
3.58

23.
3.58

60.
3.58

359.
3.75

356.
3.75

517.
3.75

874.
3.75

854.
3.83

157.
3.67

1008.
3.75

1008.
3.75

44,
3.58

36.
3.58
23.
3.58

59.
3.58



+ NW66-CI3

2 COMBINED AT
+ CCI3

DIVERSION TO
+ DSEV

HYDROGRAPH AT
+ SGC

HYDROGRAPH AT
+ DOUTFLOW

ROUTED TO
+ RDOUTFLW

HYDROGRAPH AT
+ Nw53-CB

HYDROGRAPH AT
+ DSGC

4 COMBINED AT
+ CNw53-C

ROUTED TO
+ RCNW53-C

HYDROGRAPH AT
+ NW66-CA

2 COMBINED AT
+ C66-CA

HYDROGRAPH AT
+ NW66-CB

2 COMBINED AT
+ C66-CB

HYDROGRAPH AT
+ NW66-C36

.02

.11

.11

.11

.00

.00

.13

.00

.24

.24

.07

.31

.01

.32

.01

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

28.
3.58

100.
3.58

100.
3.58

646.
3.75

646.
3.75

107.
3.67

10.
3.58
759.
3.67

753.
3.67

27.
3.58

98.
3.58

98.
3.58

631.
3.75

631.
3.75

104.
3.67

744.
3.67

79.
3.58

824.
3.67

738.
3.67

77.
3.58

808.
3.67

832.
3.67

815.
3.67

26.
3.58

93.
3.58

93.
3.58

631.
3.67

631.
3.75

99.
3.67

736.
3.67

729.
3.75

74.
3.58

795.
3.67

802.
3.67

25.
3.58

89.
3.58

89.
3.58

631.
3.67

631.
3.75

94.
3.67

726.
3.67

723.
3.75

70.
3.58

781.
3.67

787.
3.67

24.
3.58

87.
3.58

87.
3.58

631.
3.67

631.
3.75

92.
3.67

723.
3.67

722.
3.75

69.
3.58

774.
3.67

781.
3.67

24.
3.58

86.
3.58

86.
3.58

631.
3.67

631.
3.75

91.
3.67

720.
3.75

720.
3.75

68.
3.58

770.
3.67

776.
3.67

24.
3.58

85.
3.58

85.
3.58

631.
3.67

631.
3.75

90.
3.67

719.
3.75

719.
3.75

68.
3.58

768.
3.75

774.
3.67

23.
3.58

84.
3.58

84.
3.58

631.
3.67

631.
3.75

88.
3.67

718.
3.75

717.
3.75

67.
3.58

766.
3.75

771.
3.75

23.
3.58

82.
3.58

82.
3.58

631.
3.67

631.
3.75

86.
3.67

716.
3.75

715.
3.75

65.
3.58

763.
3.75

768.
3.75



DIVERSION TO

+ S66C16
HYDROGRAPH AT

+ D66CJ6
ROUTED TO

+ R66CJI6

HYDROGRAPH AT
+ NW66-C32

DIVERSION TO
+ S66C32

HYDROGRAPH AT
+ D66C32

2 COMBINED AT
+ C66-C32

ROUTED TO
+ R66CI2

HYDROGRAPH AT
+ NW66-CJ4

DIVERSION TO
+ S66CJ4

HYDROGRAPH AT
+ D66CJ14

2 COMBINED AT
+ C66CI4A

HYDROGRAPH AT
+ S66C16

ROUTED TO
+ RS66CI6

HYDROGRAPH AT

.01

.01

.01

.02

.02

.02

.02

.02

.01

.01

.01

.03

.00

.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

12.
3.

58

.50

.58

1
3.

2.
58

1
3.

2.
58

.50

.58

3.58

12.
3.

58

.50

.58

1
3.

2.
58

.50

.58

1
3.

2.
58

.50

.58

12.
3.

58

.50

.58



+

+

+

+

+

+

+

+

+

+

+

+

+

+

ROUTED TO

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

S66C32

RS66CI6

THB

STHB

DTHB

C66CI4B

R66CI4

NW66-C33

S66C313

D66CJI3

C66CI3A

R66CI3A

STHB

S66C14

CS66C14

.00

.00

.00

.00

.00

.03

.03

.02

.02

.02

.05

.05

.00

.00

.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

18.
3.58

17.
3.58

21.
3.58

12.
3.50

24.
3.58

24.
3.58

21.
3.58

17.
3.58

28.
3.58

28.
3.67

12.
3.58

17.
3.58

17.
3.58

20.
3.58

12.
3.50

24.
3.58

24.
3.58

21.
3.58

17.
3.58

28.
3.58

28.
3.67

11.
3.58

17.
3.58

16.
3.58

19.
3.58

12.
3.50

24.
3.58

24.
3.58

20.
3.58

16.
3.58

28.
3.58

28.
3.58

10.
3.58

16.
3.58

15.
3.58

18.
3.58

12.
3.50

24.
3.58

24.
3.58

19.
3.58

15.
3.58

28.
3.58

28.
3.58

15.
3.58

15.
3.58

17.
3.58

12.
3.50

24.
3.58

24.
3.58

19.
3.58

15.
3.58

28.
3.58

28.
3.58

15.
3.58

15.
3.58

17.
3.58

12.
3.50

24.
3.58

24.
3.58

18.
3.58

14.
3.58

28.
3.58

28.
3.58

15.
3.58

14.
3.58

17.
3.58

12.
3.50

24.
3.58

24.
3.58

18.
3.58

14,
3.58

28.
3.58

28.
3.58

15.
3.58

14.
3.58

17.
3.58

12.
3.58

24.
3.58

24.
3.58

18.
3.58

14.
3.58

28.
3.58

28.
3.58

14.
3.58

14.
3.58

16.
3.58

12.
3.58

24.
3.58

24.
3.67

18.
3.58

14,
3.58

28.
3.67

28.
3.67



ROUTED TO
+ RS66CJ6

HYDROGRAPH AT
+ S66C33

2 COMBINED AT
+ CS66C33

DIVERSION TO
+ S66C33B

HYDROGRAPH AT
+ DS66CJI3

2 COMBINED AT
+ CS66CI3B

ROUTED TO
+ R66CJ3

HYDROGRAPH AT
+ NW66-C35

DIVERSION TO
+ S66C35

HYDROGRAPH AT
+ D66CI5

2 COMBINED AT
+ C66C35

ROUTED TO
+ R66CI5

HYDROGRAPH AT
+ S66C33B

ROUTED TO
+ RS66CI6

HYDROGRAPH AT

.00

.00

.00

.00

.00

.05

.05

.01

.01

.01

.06

.06

.00

.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

11.
3.58

17.
3.58

28.
3.58

22.
3.58

50.
3.58

50.
3.58

12.
3.58

54.
3.58

54.
3.58

10.
3.58

17.
3.58

27.
3.58

22.
3.58

50.
3.58

50.
3.58

12.
3.58

54.
3.58

54.
3.58

16.
3.58

24.
3.58

22.
3.58

50.
3.58

50.
3.58

12.
3.58

54.
3.58

53.
3.58

15.
3.58

22.
3.58

22.
3.58

50.
3.58

49.
3.58

11.
3.58

53.
3.58

53.
3.58

15.
3.58

21.
3.58

21.
3.58

49.
3.58

49.
3.58

11.
3.58

53.
3.58

52.
3.58

14.
3.58

20.
3.58

20.
3.58

48.
3.58

48.
3.58

11.
3.58

52.
3.58

52.
3.58

14.
3.58

20.
3.58

20.
3.58

48.
3.58

47.
3.58

11.
3.58

51.
3.58

51.
3.58

14.
3.58

19.
3.58

19.
3.58

47.
3.58

47.
3.58

10.
3.58

51.
3.58

50.
3.58

14.
3.58

18.
3.58

18.
3.58

46.
3.58

46.
3.58

10.
3.58

50.
3.58

50.
3.58



+

+

+

+

+

+

+

+

+

+

+

+

+

+

3 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

S66C35

C66CJ15

FAP&SEV

CFA&SV

NW66-CG

66CG

D66CG

CCG

RCCG

NW66-CF

66CF

D66CF

C66-CF

R66CF

NW66-CE

.00

.06

.00

.06

.01

.01

.01

.07

.07

.01

.01

.01

.08

.08

.01

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

66.
3.58

100.
3.58

166.
3.58

12.
3.58

173.
3.58

171.
3.58

15.
3.58

3.42

178.
3.58

177.
3.58

12.
3.58

64.
3.58

98.
3.58

162.
3.58

12.
3.58

169.
3.58

167.
3.58

14.
3.58

3.42

174.
3.58

173.
3.58

12.
3.58

62.
3.58

93.
3.58

155.
3.58

12.
3.58

162.
3.58

l6l.
3.58

14.
3.58

3.42

168.
3.58

166.
3.58

12.
3.58

60.
3.58

89.
3.58

149.
3.58

11.
3.58

156.
3.58

154.
3.58

13.
3.58

3.42

161.
3.58

160.
3.58

11.
3.58

59.
3.58

87.
3.58

146.
3.58

11.
3.58

153.
3.58

151.
3.58

13.
3.58

158.
3.58

157.
3.58

11.
3.58

58.
3.58

86.
3.58

144.
3.58

11.
3.58

151.
3.58

150.
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25.
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32.
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24.
3.50
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1367.
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15.
3.50
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32.
3.67

32.
3.75
31.

3.58

54.
3.58

55.
3.67

63.
3.67

1355.
3.67

1341.
3.67

24.
3.50

1356.
3.67

1352.
3.67

15.
3.50

1271.
3.67

31.
3.67

31.
3.75
30.

3.58

53.
3.58

52.
3.67

61.
3.67

1332.
3.67

1318.
3.67

24.
3.50

1333.
3.67

1329.
3.67

15.
3.50
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5.25

2630.27
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APPENDIX B

HYDRAULIC DESIGN AND ANALYSIS

B.1 Main Storm Drain ™

B.2 Fort Apache Collection System &=

B.3 Severance Lane Collection System [g

B.4 Deer Springs Collection System §g

B.5 Echelon Point Collection System &g

g xipuaddy



B.1 Main Storm Drain

B.1.2 Main Storm Drain WSPG Model (n = 0.013)

B.1.3 Main Storm Drain WSPG Model (n = 0.015)




B.1.1 Normal Depth Calculations



SH Proposed 7'x6' RCB n=0.013

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Height

Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
0.02400
6.00
7.00
815.00

4.26
29.79
15.51

1.92

7.00

7.50

70.9

0.00579
27.36
11.63
15.89

2.34

1023.90

0.03788

Superecritical

0.00
0.00

0.00

0.00
0.00
70.93
Infinity

ft/ft
ft
ft
ft®/s

ft
ft2
ft
ft
ft
ft
%
ft/ft
ft/s
ft
ft

ft¥/s
ft/ft

ft
ft

ft

ft
%
%
ft/s

4/30/2013 10:57:37 AM

Bentley Systems, Inc. Haestad Methods Sol&iotl&eRtewMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



SH Proposed 7'x6' RCB n=0.015

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Height

Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.015
0.02400
6.00
7.00
815.00

4.75
33.28
16.51

2.02

7.00

7.50

79.2

0.00771
24.49

9.32
14.07

1.98

887.38
0.02845

Superecritical

0.00
0.00

0.00

0.00
0.00
79.24
Infinity

ft/ft
ft
ft
ft®/s

ft
ft2
ft
ft
ft
ft
%
ft/ft
ft/s
ft
ft

ft®/s
ft/ft

ft
ft

ft

ft
%
%
ft/s

4/30/2013 10:58:23 AM

Bentley Systems, Inc. Haestad Methods Sol&iotl&eRtewMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Downstream Boundary n = 0.013

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Height

Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
0.02560
7.00
14.00
1471.00

3.34
46.71
20.67

2.26
14.00

7.00

47.7

0.00324
31.49
15.41
18.75

3.04

3152.94

0.11761

Superecritical

0.00
0.00

0.00

0.00
0.00
47.67
Infinity

ft/ft
ft
ft
ft®/s

ft
ft2
ft
ft
ft
ft
%
ft/ft
ft/s
ft
ft

ft¥/s
ft/ft

ft
ft

ft

ft
%
%
ft/s

4/30/2013 10:55:22 AM

Bentley Systems, Inc. Haestad Methods Sol&iotl&eRtewMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



SO Existing 14' Channel n=0.015

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Height

Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.015
0.02560
7.00
14.00
1471.00

3.68
51.58
21.37

2.4
14.00

7.00

52.6

0.00432
28.52
12.64
16.32

2.62

2732.55

0.08834

Superecritical

0.00
0.00

0.00

0.00
0.00
52.63
Infinity

ft/ft
ft
ft
ft®/s

ft
ft2
ft
ft
ft
ft
%
ft/ft
ft/s
ft
ft

ft¥/s
ft/ft

ft
ft

ft

ft
%
%
ft/s

4/30/2013 10:59:47 AM

Bentley Systems, Inc. Haestad Methods Sol&iotl&eRtewMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



B.1.2 Main Storm Drain WSPG Model (n = 0.013)




T1 Ranch-Fort Apache Storm Drain Project

T2 Main Storm Drain - Mannings's N = 0.013

T3 By FKR, 4/23/2013 checked By JSD, 4/28/2013
0002588.
1702590.
.1902592
1018.
1018.
.1602593.
.0002602
0002610.
3632613.
.790
0002616.
5732621.
.1602622
7502623.
0002623.
9302623.
0002624 .
9402624.
4002630.
9002631.
3202631.
0002634.
0002634.
.4902635
2802636.
8302636.
9302636.
0002636.
0002640.
0002643.
.8502646.
7802646.
.420
.630
2502656.
1802660.
3002661.
4002661.
5002661.
9602661.
.1302663.

9902665.

SO

X

x

>

x

X

X

~ ;U?U;U;;U;U;UU;UU;U;U;U?UU;U;U?UU?U;U;U;UU;UU;U;U;U?U;U;U;U?U

800.
911.
1012

1062
1465

1850.
2059.
2216.
2250.
2612.

2682

2751.
2770.
2778.
2830.
2846.
3218.
3251.
3286.
3400.
3440.

3455

3499.
3544,
3544,
3600.
4000.
4400.

4803

4806.
5470.
5486.
5578.
5994.
6064 .
6064.
6064 .
6080.

6135

6234.

9402592
9502592

3622615

0002655
7002655

104
528

.730
.860
.870

770

.180

200
390

300
190

.130

070
360
500
300
570
400
070
760
030
830

.140

020
400
400
860
180
500
850
890

810
970
660
670
680
840
140

540

1
1
12
12
3

oo CO0COWWWWWWWWWWWWWWUWUWWWWWWwwwwwwwwwww

10
6

10

11

.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013

.013

70.
25.

210.

123.
26.

185.

.000
.000

000
000

000

.000

000
000

000

FASD10a

2591.440

2593
2603

2624.
.070

2625

2634.

2636.

2647.
2656.

2661.

.870
.170

000

830

900

390
130

670

Page 1

.000
.000
.000
80.0
.000
80.0
.000
.000
89.954
.000
.000
39.870
-39.870
.000
-45.0
.000
263.0
.000
-19.193
19.721
.000
230.0
.000
8.364
-8.718
-80.0
.000
.000
.000
.000
-64.0

-45.0
.000
.000

-25.611

.000
-6.140
-23.997

-33.124

.000
.000
.000
.000
.000
.000
.000

.000

.000
.000
.000

.000
.000
.000

.000
.000
.000

.000

OO0 O OOO0OO0OO0O0OO0o

O OO0 OO0OO0o

.000
.000

.000
.000

.000

.000

.000



6400.000

6400.000

1 2 0

2 2 0

3 3 0

4 4 1

5 3 0

6 4 1

7 4 1

8§ 3 0

9 4 1

10 4 1
11 3 0
12 2 O
8

2669.500 8
2669.500 8
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
15.000 .0
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.000
.000
.000
.000
.000
.500
.000
.000
.000
.500
.000
.870

.013

14.000
12.000
12.000

.000

.000
.000
7.000
.000
.000

13.730

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

FASD10a
2673.760

Page 2

.000
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FILE: fasdlOa.wsw WS P GW - CIVILDESIGN Version 14.05 PAGE 1
Program Package Serial Number: 1455
WATER SURFACE PROFILE LISTING Date: 4-29-2013 Time: 2: 6:36
Ranch-Fort Apache storm Drain Project
Main Storm Drain - Mannings's N = 0.013
By FKR 4/23/2013 Checked By JSD 4/28/2013

de e e dede e e e e R O B R e e kg Tl dkdhddd i

vel Ve1 | Energy | Super |Cr1t1ca1|F1ow TopIHe1ght/|Base WtI [No wth

Fededede el

Station I IE¥2Ct I ?ﬁggh I g?gsr I (cgs) | CFPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| ZzL |Prs/Pip
gl e stove | T e SE Al b e DpthiFroudeuw|§95m¢eelil¢:§:¢lilx¢felii:¢zﬁ¢_izxes¢sn
800.000| 2588, 104! 3.526I 2591.630I 1471.00 29.80 13.79 2605.42 ' .00 ' 7.00 ' 14.00 ' 7.000 ' 14 000’ 00 '0 .0
11170 0218 o s ' 0218 2.43  3.53 2.80 3.53  .013 00 .00 ' RECTANG
911.170' 2590.528'  3.525 2594.053' 1471.00 29.81 13.80 2607.85 = .00 = 7.00 | 14.00 | 7.000 ' 14.000' .00 0 .0
101,020 o218 | I -l T T e s 2s0 s s T 00 oo RecTane
1012.190I 2592, 730 3.524' 2506.254' 1471.00 29.81 13.80 2610.06 = .00 | 7.00 ' 14.00 @ 7.000 ' 14.000 .00 0 .0
TRAns STR L0193 o -l T T s s e o3 00 oo RecTane
1018.940| 2592.860'  3.601' 2596.461 1471.00 29.75 13.75 2610.21 ' .00 | 7.09 | 13.73 ' 6.870 ' 13.730 .00 0 .0
JUNCT STR| 1.0000 o -l T T 0 see T ae o3 00 o0 RecTane
1018.950I 2592 870" 3.570 2596.440 1465.00 20.89 13.87 2610.31 .00 | 7.07 | 13.73 | 6.870 ' 13.730 .00 ' 0 .0
TRans sTR| 0208 I I T e T 00 T asr e oz T 00! oo RecTan
1062.160 2593, 770 4.166  2507.936 1465.00 29.31 13.34 2611.27 | .00 | 6.00 @ 12.00 @ 6.000 ' 12.000 .00 0 .0
JuNCT sTR' L0200 | o -l T el e e T ass o3 00 oo Box
1465.000 2602.180  4.274' 2606.454 1460.00 28.47 12.58 2619.04 ' .00 ' 6.00 | 12.00 @ 6.000 ' 12.000 .00 0 .0
232.543 0208 o s T s e 4T s aes o T 00 oo eox
1697543 2607 024" 4.453' 2611.477' 1460.00 27.32 11.59' 2623.07 .00 ' 6.00 ' 12.00 ' 6.000  12.000 .00 ' 0 .0
152.457 L0208 I I o s34 228 a0 T3 T 00 oo eox
1850.000 2610.200  4.670' 2614.870 1460.00 26.05 10.54 2625.41 ' .00 | 6.00 | 12.00 @ 6.000 ' 12.000 .00 0 .0

209.363 .0152 .0140 2.94 4.67 2.12 4.57 .013 .00 .00 BOX



FILE: fasdlOa.wsw

2059.
156.
2216.
.638
000" 2616.300

33

2250.
362.
2612.

69.
.160I 2622 130

2682

69.
2751.
18.
2770.

JUNCT

2778.
51.
2830.

JUNCT

363 2613 390

999

I
362 2615.790

573

I
573 2621 190

587

590

I
750 2623 070

250

I
000 2623 360

STR

I
930 2623 500

070

.0153

.0152

.0135

.0135

.0135

.0159

.0157

.0157

I I
000 2624.300

STR

.0159

Depth |
(FT) | Elev

4.

4.

4

5

5

5

5

4.

4.

Program Package Serial Number:

Ranch-Fort Apache storm Drain Project
Main Storm Drain - Mannings's N = 0.013

By FKRﬁ_4{%3/%Ql3 Checked'By JSD 4/28/2013 N

e ettt e

water

744 2618.

I

838 2620.
I

.863 2621.
I

.011 2626.
I

.060 2627.
I

.122  2628.
I

.159 2628.
I

611 2628.

I
648 2628.

1460.

1460.

1460.

1460.

1460.

1460.

1390.

1390.00

WS P GW - CIVILDESIGN Version 14.05
WATER SURFA%éngOFILE LISTING Date: 4-29-2013 Time:
vel Ve1 | Energy | Super Ié;1t1ca1|F10w TopIHe1ght/|Base th
(FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| 2ZL
N N S Dpth|FroudeuwlﬂezmﬁeelIIIZNIIQ|lx¢feli|:IEBI
25.65 10.21' 2628.35 ' 6.00 = 6.00 ' 12.00 ' 6.000 ' 12.000 .00
1T o33 20" 600 2,08 ase oz oo oo
2515 9.82 2630.45 ' .00 ' 6.00 ' 12.00 ' 6.000 ' 12.000 .00
1 oe T ™ 4 20 T ass s T 00 oo
2502 9.72" 2630.88 00 6.00 | 12.00 @ 6.000  12.000 .00
1023 4 4 200 a7 oz T 00 00
24.28  9.15 2635.35 | 6.00 = 6.00 ' 12.00 | 6.000 ' 12.000 .00
o s e no a7 oz T 00 00
2400 8.98 2636.17 = 6.00 ' 6.00 ' 12.00 ' 6.000  12.000 .00
17 ons'” 79 600 188 477 o3 oo .00
23.76  8.76 2636.95 00 6.00 | 12.00 | 6.000 ' 12.000 .00
oo 20 s 1ss Taso oz T 00 .00
23.59  8.64 2637.16 ' .00 = 6.00 ' 12.00 ' 6.000 ' 12.000 .00
1o s e o T 00 oo
2512 9.80 2637.91 ' .00 ' 6.00 ' 12.00 ' 6.000 ' 12.000 .00
o133 e 4l 2.06 0 436 oz oo oo
2492 9.64 2638.59 | .00 6.00 ' 12.00 | 6.000 ' 12.000 .00
1 oe T 3 e 20 oz 00 oo

PAGE 2
2: 6:36
I pEIpA

Hype ch

0 .0
sox
| 0 .0
sox
| 0 .0
pox
| 0 .0
pox
| 0 .0
sox
| 0 .0
aox
| 0 .0
aox
| 0 .0
oo
| 0 .0
sox



FILE: fasdlOa.wsw WS P GW - CIVILDESIGN Version 14.05 PAGE 3
Program Package Serial Number: 1455
WATER SURFACE PROFILE LISTING Date: 4-29-2013 Time: 2: 6:36
Ranch-Fort Apache storm Drain Project
Main Storm Drain - Mannings's N = 0.013
By FKR 4/23/2013 Checked By JSD 4/28/2013

de e e dede e e e e R O B R e e kg Tdehkdhddh i

vel Ve1 | Energy | Super |Cr1t1ca1|F1ow TopIHe1ght/|Base WtI [No wth

Fededede el

Station I IE¥2Ct I ?ﬁggh I g?gsr I (cgs) | CFPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| ZzL |Prs/Pip
eten e stope 1T T s e e e DpthiFroudeuw|§95m¢eelil¢:§:¢lilx¢felii:¢zﬁ¢_izxes¢sn
2846.940| 2624, 570 4.472I 2629.042 1365.00 25.43 10.04' 2639.09 .00 = 6.00 @ 12.00 @ 6.000 12, 000’ 00 '0 .0
171,832 o1s7 o s 0137 2.35  4.47  2.12  4.30  .013 00 .00 'Box
3018.772 2627.267  4.576' 2631.843 1365.00 24.85  9.60 2641.44 | .00 6.00 | 12.00 ' 6.000 ' 12.000 .00 0 .0
199.628 L0157 | I -l I T s ass 205 a0 s T 00 oo eox
3218.400 2630, 400" 4.799' 2635.199' 1365.00 23.70  8.72' 2643.92 ' 6.00  6.00 @ 12.00 @ 6.000 ' 12.000 .00 0 .0
33.500  .0200 o -l T T 3™ e 1o T ses s T oo oo Box
3251.900 2631, 070" 4.915 2635.985 1365.00 23.14  8.32' 2644.30 ' 6.00  6.00 @ 12.00 @ 6.000 ' 12.000 .00 ' 0 .0
34.420 0200 o -l T 05T 367 6000 184 T304 013 T o0 .00 'Box
3286.320 2631, 760 5.063 2636.822 1365.00 22.47  7.84' 2644.66 .00 = 6.00 @ 12.00 ' 6.000  12.000 .00 ' 0 .0
2.403 0200 o s T 007 T 26 506 176 T 3ies o3 T 00 oo eox
3312.723 2632, 287" 5.200 2637.487 1365.00 21.88  7.43 2644.92 ' .00 ' 6.00 | 12.00 @ 6.000 ' 12.000 .00 0 .0
37.689  .0200 I -l T sess T 337 5200 169305 o3 T oo oo Box
3350.412 2633, 040 5.454 2638.493 1365.00 20.86  6.76 2645.25 .00 6.00 @ 12.00 @ 6.000 ' 12.000 .00 0 .0
28.408 0200 o o T T 2 s s s s T 00 oo Box
———————————————————— WARNING - Flow depth near top of box conduit -----------------——-—-
3378.816 2633, 607 5.720 2639.327 1365.00 19.89  6.14 2645.47 ' .00 | 6.00 @ 12.00 @ 6.000 ' 12.000 .00 0 .0
21.184 L0200 I -l T et T e s 1t s s T a0 oo TBox

———————————————————— WARNING - Flow depth near top of box conduit ----------------——--—-



FILE: fasdlOa.wsw

3400.

JUNCT

3440.
.490
490 2635.140
.790
280" 2636020

15
3455
43

3499.
45.
3544,

JUNCT

3544,
.070
000" 2636.860
000
000 12640.180

55

3600.
400.
4000.
400.

STR

I
000 2634.830

550

I
830 2636 400
| .0000
930 2636 400

STR

000

.0200

.0201

.0083

.0084

.0083

.0083

Depth |
(FT) I

6.

7.

7

7.

7.

7.

7.

7.

Program Package Serial Number:

Ranch-Fort Apache storm Drain Project
Main Storm Drain - Mannings's N = 0.013

By FKR' 4/23/2013 Checked'By JSD 4/28/2013
Water
Elev

000 2640.

I
715I

2642.

I
.527 2642.

I

232 2643.
I

457 2643.
I

540 2643.
I

506 2644.

I
280 2647.

1155.

1155.

1155.

1155.

1149.

1149.

1149.00

WS P GW - CIVILDESIGN Version 14.05

WATER SURFA%éngOFILE LISTING Date: 4-29-2013 Time:

vel Ve1 | Energy | Super Ié;1t1ca1|F10w TopIHe1ght/|Base th
(FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| 2ZL
N N Y Dpth|FroudeuwlﬂezmﬁeelIIIZNIIQ|lx¢feli|:IEBI
18.96  5.58 2645.61 @ .00 = 6.00 | 12.00 ' 6.000 ' 12.000 .00
1 o7s T 3 600136 o T 00 oo
16.04  4.00 264654 .00 ' 6.00 ' 12.00 | 6.000  12.000 .00
17 oo7s 2 s 1 e s T e o
16.04  4.00 2646.66 00 6.00 | 12.00 | 6.000 ' 12.000 .00
17 oors 34" 00 115 350 o1z .00 .00
6.0 4.00 2647.25 ' .00 6.00 ' 12.00 | 6.000 ' 12.000 .00
1 oo7s T 36T 00 1as a0 oz oo oo
16.04  4.00 2647.85 ' .00 ' 6.00 ' 12.00 ' 6.000 ' 12.000 .00
1007 T 00 7 s T o T 00 oo
15.96  3.95 2647.89 00 6.00 | 12.00 | 6.000 ' 12.000 .00
00T s a1 e s T 00l 00
15.96  3.95 2648.32 | .00 6.00 ' 12.00 | 6.000 ' 12.000 .00
1 0077 s00 T 7l 15 T4z oz T T 00 00
15.96  3.95 2651.41 @ .00 ' 6.00 ' 12.00 ' 6.000 ' 12.000 .00
1 0077 300 728 115 a0 oz T 00 oo

PAGE 4
2: 6:36
I LA

Hype ch

0 .0
sox
| 0 .0
oo
| 0 .0
pox
| 0 .0
pox
| 0 .0
sox
| 0 .0
aox
| 0 .0
aox
| 0 .0
| sox



FILE: fasdlOa.wsw WS P GW - CIVILDESIGN Version 14.05 PAGE 5
Program Package Serial Number: 1455
WATER SURFACE PROFILE LISTING Date: 4-29-2013 Time: 2: 6:36
Ranch-Fort Apache storm Drain Project
Main Storm Drain - Mannings's N = 0.013
By FKR 4/23/2013 Checked By JSD 4/28/2013

de e e dede e e e e R O B R e e kg Tdekkdhhdh i

vel Ve1 | Energy | Super |Cr1t1ca1|F1ow TopIHe1ght/|Base WtI [No wth

dededede ekl

| Invert | Depth |  water | Q
Station | Elev | C(FT) | Elev | (cFs) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| ZzL |Prs/Pip
eten e stope 1T T s e e e DpthlFr°“deuﬂiﬂ9£m¢98:i:¢3§2¢;i:¥¢5211i:¢§5¢_iIXES¢EE
4400.000| 2643 500 7.054I 2650.554 1149.00 15.96  3.95' 2654.51 .00 6.00 @ 12.00 @ 6.000 12, 000’ 00 '0 .0
403.850 L0083 | o o T er T s ses T s e s 00" .00 'mox
4803.850I 2646. 850 6.828 2653.678 1149.00 15.96  3.95 2657.63 .00 | 6.00 @ 12.00 ' 6.000 ' 12.000 .00 ' 0 .0
JuneT sTR L0136 | I -l T e 2 s s o T 00 oo TBox
4806.780. 2646, 800  8.183' 2655.073 1026.00 14.25  3.15 2658.23 ' .00 | 6.00 @ 12.00 @ 6.000 ' 12.000 .00 0 .0
61.431  .o129 o s T e 38 s 103 3 s T a0 oo Box
4868.210I 2647.680  7.771' 2655.451 1026.00 14.25  3.15 2658.60 = .00 | 6.00 | 12.00 @ 6.000 ' 12.000 .00 ' 0 .0
HYDRAULIC JUMP -1- -~ -1- -1- -1- -1- -1- -1- -~ -1~ -~ -~ |-
4868.210" 2647. 680 3.842 2651.522 1026.00 22.25  7.69' 2659.21 ' .00 ' 6.00 ' 12.00 | 6.000 ' 12.000 .00 ' 0 .0
262.553 L0120 | o s o T a0 sed! 20057 s T 00 oo eox
5130.763 2651, 057" 3.930 2654.987 1026.00 21.76  7.35' 2662.34 ' .00 6.00 @ 12.00 @ 6.000 ' 12.000 .00 0 .0
222.400 0129 o -l T r T 23 303 103 s s T a0 oo eox
5353.163 2653 017" 4.122' 2658.030' 1026.00 20.74 6.68 2664.72 ' .00 ' 6.00 ' 12.00 ' 6.000 ' 12.000 .00 0 .0
116.837 0129 o s T e 110 a2 1s0 s o T 00 oo eox
5470.000I 2655. 420" 4.323' 2659.743 1026.00 19.78  6.07' 2665.82 ' .00 ' 6.00 ' 12.00 | 6.000  12.000 .00 ' 0 .0
JUNCT STR .0126 o o T 03T e e e o T 00 oo TBox
5486.700 2655.630  4.058 2659.688 1000.00 20.54  6.55 2666.24 = .00 ' 6.00 | 12.00 @ 6.000 ' 12.000 .00 0 .0

91.556 i .0129 .0094 .86 4.06 1.80 3.70 .013 .00 .00 BOX



FILE: fasdlOa.wsw WS P GW - CIVILDESIGN Version 14.05 PAGE 6
Program Package Serial Number: 1455
WATER SURFACE PROFILE LISTING Date: 4-29-2013 Time: 2: 6:36
Ranch-Fort Apache storm Drain Project
Main Storm Drain - Mannings's N = 0.013
By FKR 4/23/2013 Checked By JSD 4/28/2013

de e e dede e e e e R O B R e e kg Tdekkdhhdh i

vel Ve1 | Energy | Super |Cr1t1ca1|F1ow TopIHe1ght/|Base WtI [No wth

Fededede el

| Invert | Depth |  water | Q
Station | Elev | C(FT) | Elev | (cFs) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| ZzL |Prs/Pip
gten e stope 1T T e s Ave e e DpthiFroudeuw|§95m¢eelil¢:§:¢lilx¢felii:¢zﬁ¢_izxes¢sn
5578.250| 2656, 810! 4.212I 2661.022' 1000.00 19.79  6.08' 2667.10 .00 = 6.00 @ 12.00 @ 6.000 12, 000’ 00 '0 .0
122.605 0100 o s T e 1o a2l 10 aes T Tlons 00 .00 'Box
5700.855 2658.036  4.300 2662.336 1000.00 19.38  5.83 2668.17 = .00 6.00 | 12.00 ' 6.000 ' 12.000 .00 0 .0
154.424 L0100 I -l T e 12 430 e T aes o3 T 00 oo eox
5855.279. 2659, 581 4.510 2664.091 1000.00 18.48  5.30 2669.39 " 00! 600 '12.00 '6.000 ' 12.000 00'0 .0
85.806  .0100 o -l T oes 60 as1 o153 405 oz T o0 oo sox
5041.085 2660, 439" 4.730 2665.169' 1000.00 17.62  4.82' 2669.99 " 00! 600 '12.00 '6.000 ' 12.00 00'0 .0
53.005 .0100 o -l T oer 327 473 a3 T a0s o3 T 00 oo Box
5994.181 2660, 970" 4.961 2665.931 1000.00 16.80  4.38' 2670.31 ' .67 ' 6.00 @ 12.00 ' 6.000 ' 12.000 .00 ' 0 .0
34.265 .0008 o s T s e ses T 1T e Tos T 00 oo eox
6028.446 2661, 307 5.198' 2666.505 1000.00 16.03 3.9 2670.50 ' .61 | 6.00 ' 12.00 @ 6.000 ' 12.000 .00 0 .0
21.208 L0098 o -l T s 0 st 12 e s T a0 oo eox
6049.744 2661.517  5.452' 2666.969 1000.00 15.20  3.63 2670.60 = 6.00 | 6.00 | 12.00 @ 6.000 ' 12.000 .00 0 .0
11,195 0008 o -l T el T 05 e00t 115 a0z oz T oo oo mox

| | _____I_________I____ WARNTNG - Flow depthlnear top ?f box c?ndu1t __I________I_______I | |
6060.943 2661 627I 5.718I 2667.345I 1000.00| 14.57| 3.30| 2670.64 6.00 6.00 | 12.00 | 6.000 | 12.000| .00 | 0 .0
3.356 .0098 .0036 .01 6.00 1.07 4.07 .013 .00 .00 BOX
———————————————————— WARNING - Flow depth near top of box conduit ----------------——--—-
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Program Package Serial Number: 1455
WATER SURFACE PROFILE LISTING Date: 4-29-2013 Time: 2: 6:36
Ranch-Fort Apache storm Drain Project
Main Storm Drain - Mannings's N = 0.013
By FKR 4/23/2013 Checked By JSD 4/28/2013

de e e dede e e e e R O B R e e kg Tdekkdhhdh i

vel Ve1 | Energy | Super |Cr1t1ca1|F1ow TopIHe1ght/|Base WtI [No wth

dededede ekl

Station I IE¥2Ct I ?ﬁggh I g?gsr I (cgs) | CFPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| ZzL |Prs/Pip
gl e stove | T e SE Al b e Dpth|Froudeuw|§95m¢eelil¢:§:¢lilx¢felii:¢zﬁ¢_izxes¢sn
6064.300| 2661, 660" 5.998I 2667.658  1000.00 13.89  3.00. 2670.66 " 00! 600 '12.00 '6.000 12, 000’ 00 '0 .0
JuneT sTRL L1000 | o o L0039 .00 6.00 1.00 013 00" .00 'sox
———————————————————— WARNING - Flow depth near top of box conduit ---------—----———---

6064400 2661, 670: 7.415' 2669.085 815.00: 1.32 1.99' 2671.07 ' .00 | 5.23 | 12.00 ' 6.000 12.000: .00 : 0 .0
6064.400I 2661, 670 4.308 2665.978  815.00 27.03 11.34' 2677.32 "0 600 | 7.00 '6.000' 7.000 .00'0 .0
100 L1000 o s T 00 a3 2207 250 oz T 00l oo sox
6064.500 2661 680  4.310' 2665.990  815.00 27.02 11.33| 277.32 .52 6.00 | 7.00 ' 6.000' 7.0000 .00'0 .0

16.460 0007 o -l T ss T 307 ass T 2207 600 oz T 00 oo Box
6080.960" 2661 840 4.257 2666.007  815.00 27.35 11.61 2677.71 ' 1.26 ' 6.00 ' 7.00 | 6.000  7.000 .00 ' 0 .0

54.170 0240 I I T 0T 1307 ssi T 237 a2s T3 T 00 oo eox
6135.130" 2663, 140" 4.257' 2667.397  815.00 27.35 11.61 2679.01 .94 ' 6.00 ' 7.00 @ 6.000  7.000 .00 0 .0

99.860 0240 o -l T a0 230 520 2307 aas o3 T a0 oo Box
6234.990 2665.540  4.258' 2669.798  815.00 27.34 11.61 2681.41 = .00 ' 6.00 ' 7.00 @ 6.000  7.000 .00 0 .0
165.010 0240 o s T 230 305 426 230 426 o3 T ool oo mox
6400.000I 2669 500! 4.260 2673.760  815.00 27.33 11.60 2685.36 .00 = 6.00 ' 7.00  6.000 = 7.000 .00 0 .0



B.1.3 Main Storm Drain WSPG Model (n = 0.015)




T1 Ranch-Fort Apache storm Drain Project

T2 Main Storm Drain - Mannings's N = 0.013

T3 By FKR, 4/23/2013 checked By JSD, 4/28/2013
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Page 1
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0 .000 7.000 14.000 .000 .000 .00
0 .000 7.000 12.000 .000 .000 .00
0 .000 6.000 12.000 .000 .000 .00
1 .000 3.000 .000 .000 .000 .00
0 .000 4.000 4.000 .000 .000 .00
1 .000 2.500 .000 .000 .000 .00
1 .000 4.000 .000 .000 .000 .00
0 .000 6.000 7.000 .000 .000 .00
1 .000 2.000 .000 .000 .000 .00
1 .000 1.500 .000 .000 .000 .00
0 .000 5.000 5.000 .000 .000 .00
0 .000 6.870 13.730 .000 .000 .00
815.000 .0

Page 2



FILE: fasdlOb.wsw WS P GW - CIVILDESIGN Version 14.05 PAGE 1
Program Package Serial Number: 1455
WATER SURFACE PROFILE LISTING Date: 4-29-2013 Time: 2:25:33
Ranch-Fort Apache storm Drain Project
Main Storm Drain - Mannings's N = 0.015
By FKR 4/23/2013 Checked By JSD 4/28/2013

de e e dede e e e e R O B R e e kg Tdekkdhhdh i

vel Ve1 | Energy | Super |Cr1t1ca1|F1ow TopIHe1ght/|Base WtI [No wth

dededede ekl

Station I IE¥2Ct I ?ﬁggh I g?gsr I (cgs) | CFPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| ZzL |Prs/Pip
gl e stove | T e SE AL v e DpthiFr°“deuﬂiﬂ9£m¢98:i:¢3§2¢;i:¥¢5211i:¢§5¢_iIXES¢EE
800.000| 2588, 104! 3.873I 2591.977I 1471.000 27.13  11.43 2603.40 ' .00 = 7.00 ' 14.00 ' 7.000 | 14, 000’ 00 '0 .0
11170 0218 o s 0223 2.47  3.87 2.43 3.90  .015 00 .00 ' RECTANG
911.170' 2590.528'  3.863  2594.301' 1471.00 27.20 11.49 2605.88 = .00 = 7.00 | 14.00 @ 7.000 ' 14.000' .00 ' 0 .0
101,020 o218 | I -l T s T 0 3! 240 300 Tlos T 00 oo RecTane
1012.190I 2592, 730 3.849' 2596.579 1471.00 27.30 11.57 2608.15 = .00 | 7.00 ' 14.00 @ 7.000 ' 14.000 .00 0 .0
TRAns STR L0193 o -l T s s e T aes T o5 T 00 oo RecTane
1018.940| 2592.860'  3.934' 2596.794 1471.00 27.23 11.51 2608.31 | .00 | 7.09 | 13.73 @ 6.870 ' 13.730 .00 0 .0
JUNCT TR 1.0000 | o -l T s 0 e e 1 ois T 000 oo RecTan
1018.950I 2592, 870" 3.809 2596.760 1465.00 27.37 11.63 2608.40 .00 | 7.07 | 13.73 ' 6.870 ' 13.730 .00 ' 0 .0
TRans sTR| 0208 I I T s 93 00 e T 1 ois T 00! oo RecTan
1062.160 2593, 770 4.578' 2598.348 1465.00 26.67 11.04 2609.39 = .00 | 6.00 @ 12.00 @ 6.000 ' 12.000 .00 0 .0
JuNCT sTR' L0200 | o -l T et e s T a0 T o5 T 00 oo Box
1465.000 2602.180  4.665  2606.845 1460.00 26.08 10.56 2617.41 ' .00 | 6.00 | 12.00 @ 6.000 ' 12.000 .00 ' 0 .0
8.755 L0208 o s T el T s 2 e s T a0 oo eox
1473.753" 2602 362 4.669 2607.031 1460.00 26.06 10.54 2617.58 = .00 = 6.00 @ 12.00  6.000 ' 12.000 .00 ' ©0 .0
252.008  .0208 o o I e e aer T 23 s s T 00 oo eox
1725.761 2607.612'  4.897' 2612.500 1460.00 24.85  9.59 2622.09 ' .00 ' 6.00 @ 12.00 @ 6.000 ' 12.000 .00 0 .0

124.23§ i .0208 .0157 1.96 4.90 1.98 4.52 .015 .00 .00 BOX



FILE: fasdlOb.wsw WS P GW - CIVILDESIGN Version 14.05 PAGE 2
Program Package Serial Number: 1455
WATER SURFACE PROFILE LISTING Date: 4-29-2013 Time: 2:25:33
Ranch-Fort Apache storm Drain Project
Main Storm Drain - Mannings's N = 0.015
By FKR 4/23/2013 Checked By JSD 4/28/2013

e ettt e O

O RORORORORORORORORS

dededede ekl

vel Ve1 | Energy | Super |Cr1t1ca1|F10w TopIHe1ght/|Base WtI [No wth

| Invert "I Depth |  water | Q
Station | Elev | C(FT) | Elev | (cFs) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| ZzL |Prs/Pip
gl e stove | T e SE Al b e DpthIFroudeLNINQETIBBZIZIZIIIlIlKIEelliﬁﬁzﬁI_szesIsn
1850000 2610, 200! 5.136I 2615.336 1460.00 23.69  8.71 2624.05 " 00! 600 '12.00 '6.000 12, 000’ 00 '0 .0
200.363 L0152 | o o T s 037 sad! T 1sa T sr s 00" .00 'mox
2059.363' 2613.390  5.206 2618.596 1460.00 23.37  8.48 2627.08 = 6.00  6.00 | 12.00 | 6.000 ' 12.000 .00 0 .0
156.999 L0153 | I -l 1 s 277 600 1807 506 T hons T oo oo sox
2216.362" 2615, 790 5.315' 2621.105 1460.00 22.89  8.14' 2629.24 " 00! 600 '12.00 '6.000 ' 12.000 00'0 .0
33.638 L0152 o s T s a5 531 s T sos Tlois T o0 oo ! sox
2250.000 2616, 300 5.345' 2621.645 1460.00 22.76 .05 2629.69 " 00! 600 '12.00 '6.000 ' 12.00 00'0 .0
362.573 L0135 o -l T s e sl 1 530 Tos T 00 oo Box
2612.573" 2621, 190" 5.481 2626.671 1460.00 22.20  7.65 2634.32 ' 6.00 = 6.00 ' 12.00 | 6.000 ' 12.000 .00 ' 0 .0
69.587 0135 o -l T T s 00 1 530 Tloas T oo oo sox

———————————————————— WARNING - Flow depth near top of box conduit -----------------——-—-

I I I I | I I I I | I I I
2682.160 2622 130| 5.533 2627.663I 1460.00 21.99| 7.51| 2635.17 6.00 6.00 | 12.00 | 6.000 | 12.000| .00 | 0 .0

I
69.590 .0135 .0118 .82 6.00 1.65 5.30 .015 .00 .00 BOX

| | _____I_________I____ WARNTNG - Flow depthlnear top ?f box c?nduit __I________I_______I | |
2751.750 2623 070| 5.603 2628.673I 1460.00| 21.71 7.32| 2635.99 .00 6.00 12.00 6.000 12.000| .00 | 0 .0
18. 250 .0159 .0115 .21 5.60 1.62 4.99 .015 .00 .00 BOX

———————————————————— WARNING - Flow depth near top of box conduit ----------------——--—-
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2770.
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WS P GW - CIVILDESIGN Version 14.05
Program Package Serial Number: 1455
WATER SURFACE PROFILE LISTING Date: 4-29-2013 Time:
Ranch-Fort Apache storm Drain Project
Main Storm Drain - Mannings's N = 0.015
By FKRﬁ_4{%3/%Ql3 Checked'By JSD 4/28/2013 s
water | Q vel Ve1 | Energy | Super |Cr1t1ca1|F10w TopIHe1ght/|Base th
Elev I (CFS) I (FPS) Head I Grd.El.| Elev | Depth | width ID1a -FT|or I.D.| 2ZL
sesses | ensensens senses | SEAVE ], HE, | E DBER Froude NiNormpp | N | cralll 2R,
I I | I | | | I I
2629.014 1460.00 21.52 7.19 2636 20 .00 6.00 | 12.00 I 6.000 |- 12.000 .00
0129 11 5.65 1.59 .015 .00 .00
_______________I____ WARNTNG - Flow depthlnear top Tf box c?nduit __I ————————————————— |
2628.496I 1390.00 23.19| 8.35 2636.84 .00 6.00 12.00 6.000 12 000I .00
| | .0143 .73 | 5.00| 1.83 | 4.84 .015 .00| .00
2629.327  1390.00 23.04| 8.25 2637 57 .00 6.00 12.00 6.000 12 000I .00
| | .0147I 25 | 5.03 1.81 | .015 .OOI .00
2629.388I 1365.00 23.61| 8.65| 2638.04 | .00 6.00 | 12.00 I 6.000 | 12 000| .00
| .0147| 5.45 4.82 1.90 | 4.78 .015 .00I .00
2635.373  1365.00 22.87| 8. 12| 2643.50 6.00 6.00 12.00 6.000 12 000| .00
| I .0137| .46 | 6.00 1.81 | 4.37 .015 .OO| .00
2636.140I 1365.00 22.43| 7. 82| 2643.96 ¥ 6.00 6.00 | 12.00 | 6.000 | 12 OOO| .00
| .0129| .44 | 6.00 1.76 | 4.37 .015 .OO| .00
2636.955I 1365.00| 21.90| 7. 44| 2644.40 .00 6.00 12.00 6.000 12 OOO| .00
.0125 .02 5.19 1.69 4.38 .015 .00 .00
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FILE: fasdlOb.wsw WS P GW - CIVILDESIGN Version 14.05 PAGE 4
Program Package Serial Number: 1455
WATER SURFACE PROFILE LISTING Date: 4-29-2013 Time: 2:25:33
Ranch-Fort Apache storm Drain Project
Main Storm Drain - Mannings's N = 0.015
By FKR 4/23/2013 Checked By JSD 4/28/2013

de e e dede e e e e R O B R e e kg Tdekkdhhdh i

vel Ve1 | Energy | Super |Cr1t1ca1|F1ow TopIHe1ght/|Base WtI [No wth

dededede ekl

| Invert | Depth |  water | Q
Station | Elev | C(FT) | Elev | (cFs) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| ZzL |Prs/Pip
gten e stope 1T T e s Ave e e Dpth|Froudeuw|§95m¢eelil¢:§:¢lilx¢felii:¢zﬁ¢_izxes¢sn
3287.623| 2631 786! 5.200I 2636.986 1365.00 21.88  7.43' 2644.42 .00 6.00 @ 12.00 @ 6.000 12, 000’ 00 '0 .0
50.928  .0200 o o T ar T e 520 1e T4z s 00" .00 'mox
3338.552 2632.803  5.454' 2638.257 1365.00 20.85  6.76 2645.01 = .00 6.00 | 12.00 @ 6.000 ' 12.000 .00 0 .0
35.001 .0200 I -l T 03T 3 s 1 e Tos T 00 oo eox
———————————————————— WARNING - Flow depth near top of box conduit -----------——---———-
3374.452 2633 520 5.720 2639.240  1365.00 19.89  6.14 2645.38 " 00! 600 '12.00 '6.000 " 12,000 00'0 0
25.548 0200 o -l ot 31 s 1w T ass Vos T 000 oo sox
———————————————————— WARNING - Flow depth near top of box conduit -----------------——-—-
3400.000 2634.030  6.000 2640.030 1365.00 18.96  5.58 2645. 61 " 00! 600 12.00 '6.000 ' 12.000 00'0 .0
JuNeT sTR| L0200 | o s T T 2 e T 13e o5 T 00 oo Box
3440.000. 2634 830  7.830 2642.660 1155.00 16.04  4.00 2646.67 = .00 ' 6.00 ' 12.00 ' 6.000 ' 12.000 .00 0 .0
15.490 L0200 o I T e 16 7en T 11 T ses Tois T o0 oo mox
3455.490 2635.140  7.691' 2642.831 1155.00 16.04  4.00 2646.83 = .00 6.00 . 12.00 @ 6.000 ' 12.000 .00 0 .0
.79 o201 " I I o 0T e 00 s s Tos T 00 oo eox
3499.280. 2636, 020" 7.510 2643.530 1155.00 16.04 4.0 2647.53 ' .00 6.00 @ 12.00 @ 6.000 ' 12.000 .00 0 .0

45. 550 .0083 .0104 .47 .00 1.15 5.33 .015 .00 .00 BOX



FILE: fasdlOb.wsw WS PGW - CIVILDESIGN Version 14.05 PAGE 5
Program Package Serial Number: 1455
WATER SURFACE PROFILE LISTING Date: 4-29-2013 Time: 2:25:33
Ranch-Fort Apache Storm Drain Project

I L e e -

| I;;ért "Innsésth | Wate;' | Q vel ) vel | Energy I‘Super Ié;1t1ca1|F1ow TopIHe1ght/|Base WtI 1;8"&;6"

stat1on Elev | C(FT) | Elev | (cFs) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| ZzL |Prs/Pip

gl e slove | SE AL e e Dpth|Froudeuwlmezm¢eelil¢:§:¢lilx¢felii:¢zﬁ¢_izxes¢sn

3544.830 2636 400" 7.853I 2644.252I 1155.00 16.04  4.00 2648.25 ' .00 ' 6.00 | 12.00 ' 6.000 ' 12.0000 .00 ' 0 .0
JuNeT TR L0000 | o o T 03T 00T res T s ois T 00 oo Box

3544.930 2636.400  7.936  2644.335 1149.00 15.96  3.95 2648.20 | .00 6.00 | 12.00 ' 6.000 ' 12.000 .00 0 .0
55.070 0084 o -l I 03! 577 7.08 1.5 530 ois 7 .00 .00 'mox

3600.000. 2636, 860  8.042' 2644.903 1149.00 15.96  3.95 2648.86 00 6.00 | 12.00 | 6.000  12.000 .00 0 .0
400.000 0083 o s T 003 a2 ser T s s s T a0 oo Box

4000.000 2640. 180 8.842' 2649.022' 1149.00 15.96  3.95 2652.98 00 6.00 | 12.00 | 6.000 ' 12.000 .00 0 .0
400000 .0083 | o -l T 03T a2 s s s Tos T 00 oo mox

4400.000" 2643 500 9.641 2653.141 1149.00 15.96  3.95 2657.10 @ .00 = 6.00 | 12.00 @ 6.000 ' 12.000 .00 ' ©0 .0
403.850 L0083 | o I T 03 a6 eed' 1 52 Tos T 00 oo eox

4803.850 2646, 850 10.450  2657.300 1149.00 15.96  3.95 2661.25 00 6.00 | 12.00 | 6.000 ' 12.000 .00 0 .0
JuNCT sTRI 0136 | o -l T e 2 0T T s T o5 T 00 oo Box

4806.780 2646.890 11.812' 2658.702 1026.00 14.25  3.15 2661.85 = .00 = 6.00 @ 12.00 @ 6.000 ' 12.000 .00 ' 0 .0
663.220  .0129 o s T e s sl 103 4 s T o0 oo eox

5470.000 2655. 420" 8.728' 2664.148 1026.00 14.25  3.15 2667.30 00 6.00 1200 ' 6.000 ' 12.000 .00 0 .0
JUNCT STR .0126 o I T oors 3 e e 1 os T 00! oo Box

5486.700 2655.630  8.925 2664.555 1000.00 13.89  3.00 2667.55 = .00 ' 6.00 | 12.00 @ 6.000 ' 12.000 .00 0 .0
91.550  .0129 o I T s 277 893 100 400 Tois T 00 oo Box



FILE: fasdl1Ob.wsw

Program Package Serial Number:

Ranch-Fort Apache storm Drain Project
Main Storm Drain - Mannings's N = 0.015

By FKRﬁ_4{%3/%Ql3 Checked'By JSD 4/28/2013 N

e ettt e

Station | Elev I ?ﬁggh I g?gsr
L/E1em IE ope_! I _I_
1.0 R P
5578.250. 2656. 810! 8.459I 2665. 269I
415.930 L0100 | o o
5094.180 2660.970  7.543' 2668.513
70.120 0008 o -l
6064.300I 2661, 660 7.720  2669.380
JuNCT sTRI L1000 o s
6064.400 2661. 670 9.135' 2670.805
100 L1000 o -l
6064500 2661 680 9.127 2670.807
16.460 0007 o I
6080.960. 2661 840" 9.605 2671.446
54.170 L0240 o -l
6135.130 2663.140 10.006 2673.146
99.860  .0240 | o o
6234.990 2665. 540 10.337 2675.877
165.010  .0240 o I
6400.000 2669.500  9.717 2679.217

815.

815.

815.

815.

WS P GW - CIVILDESIGN Version 14.05

WATER SURFA%éngOFILE LISTING Date: 4-29-2013 Time:

vel Ve1 | Energy | Super Ié;1t1ca1|F1ow TopIHe1ght/|Base th
(FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| 2ZL
N N S Dpth|Froudeuwlﬂezmﬁeelil¢:§:¢l|lx¢feli|:ﬁzﬁ¢
13.89  3.00 2668.26 .00 = 6.00 ' 12.00 ' 6.000 ' 12.000 .00
1T o078 3247 846 1.00 440 ois oo oo
13.89  3.00 2671.51 .00 | 6.00 ' 12.00 | 6.000 ' 12.000 .00
17 oo7s 55| 00 1.00 a1 o5 .00 .00
13.89  3.00 2672.38 ' .00 6.00 ' 12.00 ' 6.000 ' 12.000 .00
1 05T 00 a2 00 T os T 00 oo
19.40  5.85 2676.65 .00 6.00 ' 7.00 | 6.000  7.000 .00
10202 T 00 913 1a07 278 Tlois T oo oo
19.40  5.85 2676.65 .00 | 6.00 ' 7.00 ' 6.000  7.000 .00
17 002 37 00 140 600 Toas T 00 00
19.40  5.85 2677.29 ' .00 | 6.00 ' 7.00 ' 6.000 = 7.000 .00
10200 110 00 10 T4z Tos T 00 0o
19.40  5.85 2678.99 ' .00 ' 6.00 ' 7.00 | 6.000 = 7.000 .00
10202 2007 00 140 azs Tois T o0 oo
19.40  5.85 268172 .00 ' 6.00 ' 7.00 ' 6.000  7.000 .00
1 0202 330 1031 1407 azs s T 00 oo
19.40  5.85 2685.06 .00 6.00 ' 7.00 | 6.000  7.000 .00

815.00
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B.2 Fort Apache Collection System

B.2.1 Street Capacity Calculations §

B.2.2 Lateral Calculations §




B.2.1 Street Capacity Calculations



Worksheet for Fort Apache Worst Case Street Section (West Half)

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+00.00, 0.80)

Options

current Roughness Vveighted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width

Manning Formula

Normal Depth

0.03500
39.00

Elevation (ft)

0+00.00
0+15.00
0+15.01
0+16.50
0+54.00
0+54.01
0+55.00

Ending Station

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.59
0.00 to 1.40 ft
6.30
29.57
0.21
29.07

ft/ft
ft®/s

ft

ft2
ft
ft
ft

0.80
0.50
0.00
0.13
0.88
1.38
1.40

(0+55.00, 1.40)

Roughness Coefficient

0.016

Bentley Systems, Inc. Haestad Methods SolBtatiGelitmwMaster V8i (SELECTseries 1) [08.11.01.03]
4/30/2013 10:56:19 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

1 of 2



Worksheet for Fort Apache Worst Case Street Section (West Half)

Results

Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

0.59
0.77
0.00580
6.19
0.60
1.19
2.35

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.59

0.77

0.03500
0.00580

ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft

4/30/2013 10:56:19 AM

Bentley Systems, Inc. Haestad Methods SolBtatiGelitmwMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Cross Section for Fort Apache Worst Case Street Section (West Half)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03500  ft/ft
Normal Depth 0.59 ft
Discharge 39.00 ft¥/s

Cross Section Image

1.60
1.40
1.20

1.00

050
0.50 - —

0.40 /
0.20 //
0.00

-0.20

0+00 O+10 O0+20 O0+30 O+40 O0+50
Station

E lesvation

Bentley Systems, Inc. Haestad Methods SolBtatiGelitmwMaster V8i (SELECTseries 1) [08.11.01.03]
4/30/2013 10:59:53 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Wittig North Half Street Section

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+00.00, 0.50)

Options

current Roughness Vveighted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth

Manning Formula

Normal Depth

0.03220
11.00

Elevation (ft)

0+00.00
0+00.50
0+00.58
0+02.00
0+18.50

Ending Station

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.40
0.00 to 0.50 ft
2.33
15.39
0.15
15.05
0.40
0.50

ft/ft
ft®/s

0.50
0.48
0.00
0.13
0.46

(0+18.50, 0.46)

ft

ft2
ft
ft
ft
ft
ft

Roughness Coefficient

0.016

Bentley Systems, Inc. Haestad Methods SolBtatiGelitmwMaster V8i (SELECTseries 1) [08.11.01.03]
4/30/2013 11:13:53 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

1 of 2



Worksheet for Wittig North Half Street Section

Results

Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

0.00636
4.72
0.35
0.75
2.12

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.40

0.50

0.03220
0.00636

ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft

4/30/2013 11:13:53 AM

Bentley Systems, Inc. Haestad Methods SolBtatiGelitmwMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Cross Section for Wittig North Half Street Section

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Sl