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EENIE B8 N Nk
July 28, 1999 ey
AUG 0 2 1999
G.C. Waliace, Inc. ' e,
1555 South Rainbow Boulevard ot

Las Vegas, Nevada 89146

Re: TECHNICAL DRAINAGE STUDY FOR SUMMERLIN VILLAGE 13 EAST PHASE 1

IMPROVEMENTS )
.- .- Study dated: May 7, 1999

Addendum #1 Dated: June 30, 1999
Location: South of Charleston Boulevard, west of Hualapai Way
Section 01, T. 21 S., RS9 E.
WT-0216-99, ETVC 1936-97, TM 0054-99
HTE# 99-13810

The above-referenced Technical Drainage Study has been reviewed and is accepted as
complying with the minimum improvement standards. As set forth in the subject study, the
following measures are accepted: a .

1. The site shall be graded with respectto drainage as shown on “Drainage and Grading Plan
- Summerlin Village 13 East Phase 1 Improvements”, signed and sealed by Jeff Stayton,
P.E. on June 30, 1999. :

2 The following drainage facilities shall be constructed:

a. Revised grading to the existing earthen detention basin as shown on sheet 8 of the
grading plans referenced in item 1 above;

b. . A2-oot thick rip rap lined rundown with d(50) of 12-inches, approximately 70-feet
wide, and located along the western edge of item 2(a) above; -

c. A 2' X 10" restrictor piate over the existing 10' X 10’ inlet grate draining into existing
§' X 4' RCB outfall pipe for item 2(a) above;

d.  Anearthenberm along the western limits of Town Center Drive with 3:1 side slopes
‘and of varying height as shwon on sheet 38 of the plans referenced in item 1;
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Summeriin Village 13 East

Yechnical Drein: Phase 1 improvements

Design Point 8 coliects 12 cfs in a sump condition at a depth below top of curb with two
5.5-foot Modified Type “C” drop inlets. ‘The west half of the road includes 1 cfs of
bypass from Design Point § and 5.5 cfs from the road section itself for a total of 6.5¢7s.
The 100-year flow of 5.5 ofs on the east half of the roadis generated in the road section
itself (2 cfs from north 3.5 cfs from south). A 100-year fiow of 47 cfs is collected by a

~30-inch RCP lateral for Parcel N. This flow combines with the flow collected by the drop
inlets in the sump condition for a combined 100-year flow of 59 ¢fs in the storm drain
in Sandstone Bluffs Drive. This'59 efs is conveyed to the existing 5-foot by 4-foot RCB
from the Village 13 Detention Basin/Park.

A 24-inch RCP is proposed to be extended from an existing 24-inch RCP stub frorﬁ the
Faith Lutheran High School stte This stub will be provided to, as a minimum, collect
nuisance flow. Additionally, the extension allows for flexibility in the future development

of Parcel C and C1. The technical drainage studies for these parcels will further
address the 24-inch RCP, as at that time it will be determined if the pipe is proposed to

collect flow other than nuisance flow. The Faith Lutheran Junior/Senior High Schoo!
Drainage Study (Reference 7) calculated a capacity of 70 cfs for the existing 24-inch

RCP, see Appendix C.

Town Center Drive will be constructed with future phases of improvements. The only
improvements for Town Center Drive pfoposed with this project are constructing tum
pockets to the existing east half of Town Center Drive at Griffith Peak Drive and Park
Center Drive. The design flows for Town Center Drive were addressed in the

Summeriin Village 13 East Conceptual Drainage Study.

VILLAGE 13 DETENTION BASIN/PARK

The Village 13 Detention Basin/Park was conceptually approved in the Summeriin
Viliage 13 Faith Lutheran Half Street Improvements drainage study (Re.ference 6) and
further refined in the Faith Lutheran Junior/Senior High School Drainage Sludy
(Reference 7) and the Summerlin Village 13 East Conceptual Drainage Study
(Reference 5). Modifications to the size of the existing detention basin and the size of
the inlet grate to the existing 5-foot by 4-foot RCB outlet structure were recommended

~ inthe Summeriin Village 13 East Conceptual Drainage Study. Those madifications are
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' ‘ C Summertin Village 13 East
Technical Drainage Study ! Phase 1 Improvements

further refined with this technical study and are included in the grading plan for the
modified detention basin.

[SNS——

The oufput summary for the detention basin is included in the HEC-1 mode! in
Appendix A. The peak 10-year and 1 tention basin and storm
~ drain faciliies i§ 268 cfs and 555 cfs, respegdively. The outflow Is 219 cfs and 224 cfs
respectively The peak storage occurs at 3.92 hours thlT a volume of 11 acre feet. The

peak stage occurs at elevation 45.7, whi is approximately 0.4 feet below existin
splllway elevation of 46.1. The detenuon'basm is completely em

{ ]
[A—

[

 after 10.67 houts ‘

640 minules) in the 100-year event. For the destgn 6-hour storm, this equates to a

‘ aram time of approxtmately 4.67 hours. To match into existing grades around the' new .
detention basin layout, the embankment elevation varies along the pefimeter but in ali

cases it is higher than the previous design embankment elevation of 49.0. in E
studies, lhe §| i y e elevahon was proposed at elevatlon 45.5. At elevation 45.5,

—

design flows, as determined in lhe Faith Lulheran JuniodSeniorHigh School Drainage

Sludy (Referen :

The detentioh basin was designed as an offline facility. Minor storm flow events will be
conveyed in the storm drain system undemeath the detention basin. The majority of
flow1o the detention basin will be conveyed to the basin from a 72-inch RCP from Town
Center Drive. This facility will be constructed with a future phase of constniction. The
only surface flow directly into the detention basin is the runoff generated n the detention
basin/park area itself (13 cfs) The 72-inch RCP from Town Center Drive will junction
into an offine 48-inch RCP with a 46-inch arifice plate within the detention basin. The
junction of these pipes will not be a normal manhole structure. The junction structure
will be designed so that the facilities are offline to dissipate the energy in the flow and
regulate the 48-inch RCP to convey flow under orifice contro! conditions. Flow above
the capacity of the 48-inch RCP with 45-inch orifice plate will bubble out into the
detention basin through a grate opening in the junction structure. Conceptually, this
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Technical Drainage Study

' Summedin Village 13 East
! » Phase 1 Improvements
structure was approvedinthe Surhmedin Village 13 East Conceptual Slddy, finaldesign
of this structure will be submitted with the future improvement plans for that facility.

~ The 100-year flow of 38 cfs from Parcel A22 will be conveyed to the 72-inch RCP for

a combined flow of 528 cfs. Additionally, 27 cfs will be conveyed thraugh the detention
basin by a future 24-inch RCP through the Paseo Park and into the 48-inch RCP for a
combined inflow to the detention basin of 555 cfs (490 cfs + 38 cfs + 27 cfs = 555 cfs)

in the 100-year event.

Flow above the capacnty of the 48-inch RCP with 45-inch orifice plate will be detained

in Thé deténtion basin and released through a 2-foot by" 2-foot grate opemng on the

existing 5-foot by foot RCB An existing 10-foot by 10-foot grate collects the flow as
an orifice into the’ exlstmg S-foot by 4-foot RCB.. "in the Viilage 13 East Concptual
Study itwas determined that the existing 10-foot by 10-foot grate needs to be replaced

with a 2-foot by 2-foot grate to ensure the outflow fo the 5-foot by 4-foot RCBis less

than 246 cfs, which is the flow used for design of the existing Faith Lutheran High
School. The 2-foot by 2-faot size included a 35 percent reduction in clear area for grate
steel. This corelates to a clear opening of 2.6 square feet. The actual steel area
equates to a 22 percent reduction in clear area of the 2-foot by 2-foot opening. The
proposed opening size will be achieved by bolting a steel plate to the existing grates
and leaving the required opening uncovered. Outflow though the 2-foot by 2-foot grate
opening was calculated using both the welr and orifice equations. The lowest result of
the calculations was used as the outflow for the grate.

it should be noted that it was previously requested to design the grate opening witha
50 percent clogging factor. Since thls is an offline detention basin (i.e. water will back
up into the detention basin), the grate regulates flow into the 5-foot by 4-foot RCB, and
capacity of existing downstream facilities is imited, the County previously agreed that
the 50 percent clogging factor should not be applied fo the grate.

A spreadsheet was created in the Faith Lutheran Site One Half Street lmprovements
Drainage Study and a modified version is included as Table 4 that calculates the flow
to the 48-inch RCP with 45-inch orifice plate, the flow to the modified grate openirig, and
the flow aver the spillway based on varying water surface elevations within the detention

basin.

G.C. WALLACE, INC.
Engineering/Archilecture
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Summertin Village 13 East
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Summeriin Village 13 East

Technical Drainage Study Phase 1 improvements

TABLE 2 :
STREET FLOW CHARACTERISTICS

Width | Slope Qyoo Depth | Velocity

Street* (ft) (%) (cfs) (ft) {fes) | Vxd
Sandstone Biuffs Dr, 46 04 35 0.42 1.63 0.7
South of Sump
(East)

Park Center Dr. 60 15 9 046 | 338 1.6
Indigo Road South 66 1.97 4.5 0.37 318 | 1.2
of Point 6 (West) '

Indigo Road South 66 1.97 25 0.31 2,78 0.9
of Point 6 (East) .

Indigo Road North of 66 0.5 7.5 045 2.93 1.3
Point 6 (West)

Indigo Road North of 66 0.5 7.5 0.45 2.93 1.3
Point 6 (West) ) . .

Home Stretch Drive 66 2.0 7 0.34 3.02 1.0

*See Figure 6

Drop inlets were sized using the nomographs contained in the Manual for inlets. For
Modified Type “C” inlets on grade, a safety clogging factor was added by assuming that
the extended grate portion of the inlet will make up the additional clogging capacity to
achievé an overall capacity factor in excess of 50 percent. This approach fo inlet sizing
has been used in numerous approved drainage studies submitted by G. C. Wallace,

Inc. For inlets in a sump condition a 50 percent clogging factor was applied to the full

length of the curb and grate opening per the Manual. Calculations for sizing the drop

inlets are included in Appendix 8 and summarized in Table 3.

The proposed storm drain system is shown on Figure 6. The proposed storm drain
system was designed and modeled using the combined peak flows from the revised
HEC-1 analysis. Hydraulic calculations were performed using Standard Form 6 and are
included in Appendix B. The hydraulic grade line and energy grade line are included
with the pipe profile in the attached drawings. The starting HGL elevation of 29.24 at
the 5-foot by 4-foot RCB was taken from the Village 13 Faith Lutheran One Haif Street
Improvements Drainage Study. This starting HGL should be conservative since it was
based on a 100-year flow of 246 cfs in the 5-foot, by 4-foot RCB. The current design

e
100-yaar flow in the 5-foct by 4-foot RCB 224 cs. e Dongbo, 1 Com A;*‘
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WEST HALF OF INDIGO DRIVE SOUTH OF POINT
Worksheet for Irregular Channel

7
i Project Description
Project File cthaestad\fmwistreets.fm2
_ Worksheet 66-foot BC to BC
7 Flow Element Imegular Channe!
K Method Manning's Formula
; Selve For Water Elevation
- -
! Input Data
| Channel Slope 0.019700 fit
. : Etevation range: 0.00 ft to 0.88 ft.
Station (ft) Efevation (ft) Start Station End Station Roughness
0.00 0.88 0.00 52.00 0.016
19.00 0.50 :
19.50 0.50
19.50 0.00
21.00 0.13
1 21.00 6.17
: 52.00 0.79
Discharge 450 cfs
Resuilts
Wid. Mannings Coefficient 0.016
Water Surface Elevation 037 ft
Flow Area 141 fi
- Wetted Perimeter 11.72 ft
Top Width 11.3¢ ft
§ Height -037 ft
Critical Depth 042 ft
Critical Slope 0.007362 ft/it
Velocity 3.18 fUs
Velocity Head 0.16 ft
Specific Energy 0.52 ft
Froude Number 1.59
- Flow is supercritical.

[ S—

O4v/2000 G. C. Wallace, inc. FlowMaster v5,10
10:45:26 PM Haestad M inc. 378 ide Road W y. CTO6708  (202) 755-1666 Page 1 of 1




Cross Section
Cross Section for Irregular Channel

} Project Description .

Project File " cihaestadfmwistreets.fm2
B Workshaet 66-foot BC to BC

] ' Flow Element Imegutar Channel

I Method Manning's Formula
Solve For Water Elevation
Section Data
Witd. Mannings Coefficient  0.016
Channel Slope 0.019700 ft/it
Water Surface Elevation 037 ft
Discharge 4.50 cfs

0.9,

0.8

HEEAN IRV

[=]
[+

N

Elevation (#t)

ot
N

AN

J f/ |
B _ 0.1 u /

- 0.0 5.0 100 150 200 250 30.0 350 400 450 50.0 550
Station (ft)

V29 'G. C. Wallace, Inc. FlowMaster v5.10
11:21:25 PM Havstad A Inc 37 Road y. CTOS708  {203) 755-1666 Page1of1
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EAST HALF OF INDIGO DRIVE SOUTH OF PT 6
Worksheet for Irregular Channe!

Project Description
Project Fite c\haestadiimwistreets.fm2
Worksheet 66-foot BC to BC
Flow Element Iregular Channel
Method Manning's Formula
Solve For Water Elevation
._Input Data
Channel Slope 0.019700 ft/it
Elevation range: 0.00 ftto 0.88 fi.
Station (ft) Elevation (ft) Start Station End Station
0.00 0.88 0.00 52.00
19.00 0.50
19.50 050
19.50 0.00
21.00 0.13
21.00 0.17
52.00 0.79
Discharge 250  cofs
Resuits

Wid. Mannings Coefficient 0.016

Water Surface Elevation 0.31 ft
Flow Area 0.90 2
Wetted Perimeter 9.10 ft
Top Width . 8.73 ft
Height : 0.31 ft
Critical Depth 0.35 ft
Crifical Slope 0.007958 Ut
Velocity 278 ftis
Velocity Head 0.12 ft
Specific Energy 044 ft
Froude Number 153
Flow is supercritical.
e G. C. Waitace, Inc.
11:22:24 PM Haestad tnc. 378 Road CT 06708 (203) 755-1666

Roughness )

0.016

FlowlMaster v5.10
Page 1 of 1



Cross Section
Cross Section for Irregular Channel

ov2va9
11:2232 PM

Project Description :
Project File c:\haestad\fmwistreets.fm2
Worksheet 66-foot BC to BC
Flow Element Imegular Channe!
Method Manning’s Formula
Solve For Water Elevation
Section Data
Witd. Mannings Coefficient 0.016
Channel Slope 0.019700 fuft
Water Surface Elevation 0.31 ft
Discharge 2.50 ofs
0.9
0.8
N \ L/
0.7 N /
06 \ /
N N /
€ 0.5 /
5 L/
o /
2 0.4
o 0.
] /
0.3 = /7
0.2 /
0.1 /f
0.0 u
0.0 5.0 10,0 150 200 250 300 350 400 45.0 50.0 550
Station (ft)
G. C. Wattace, Inc. FlowMaster v5.10
Haestad inc. 378 Road CTO6708  (203) 755-1666 Page1oft
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indigo Drive - Pt. 6
Worksheet for irregular Channel

Project Description
Project File clhaestadifmwistreets.fm2
Worksheet 66-foot BC to BC
Flow Element Irregular Channel
Method - Manning's Formula
Solve For Water Elevation
input Data
Channel Siope 0.011500 fi/ft
Elevation range: 0.00 ft to 0.88 .
Station (ft) Elevation (ft) Start Station End Station
0.00 0.88 0.00 104.00
19.00 0.50
19.50 0.50
19.50 0.00
21.00 0.13
21.00 0.47
52.00 0.78
83.00 0.17
83.00 0.13
84.50 0.00
84.50 0.50
85.00 0.50
104.00 0388
Discharge 15.00 cfs
Results
Wid. Mannings Coefficient 0.016
Water Surface Elevation 0.45 ft
Flow Area ’ 512 f2
Wetted Perimeter 32.16 ft
Top Width 31.16 ft
Height 045 ft
Critical Depth 049 ft
Critical Slope 0.006876 f/ft
Velocity 293 ft/s
Velocity Head 0.13 ft
Specific Energy 0.58 ft
Froude Number 127 ’
Flow is supercritical.
Flow is divided.
G. C. Wallace, Inc.
04:39:56 PM Haestad Ine. 37 Road W Y. CTOB708  (203) 755-1666

Roughness

0.016

FlowMaster 5,10
Page 1 of 1
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Cross Section
Cross Section for irregular Channel

FlowMaster v5.10

Project Description
- Project File cihaestad\fmwistreets fm2
Worksheet 66-foot BC to BC '
Flow Element Iregular Channel
Method Manning's Formula
Solve For Water Elevation
Section Data
Witd. Mannings Coefficient 0.016
Channel Siope 0.011500 f/ft
Water Surface Elevation 045 ft
Discharge 15.00 ofs
o_n
q
08
0.6 _ [ \
Eos /
C
o ]
- = =
]
g 04
1T}
0.3 \
0.2 \
0.1
0.0
0.0 20.0 40.0 60.0 80.0 100.0 120.0
Station (1) ’
oar26/39 G. C. Wallaca, Inc
04:4251 PM Haestad lne. 37 ide Road W CT 06708 (203) 755-1666

Page1of1



