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CITY OF LAS VEGAS | | DATE: | -
INTER-OFFICE MEMORANDUM | .ocober 30, 1997
TO: FROM:
Barry Thompson, P.E. Dennis W. nsky, P.E.
Land Development Services Flood Co Project Manager
Depariment of Public Works Departmént of Public Works
SUBJECT: Drainage Study for: COPIES TO:
Shiloh Christian School Alpha Engineering
West Charleston Baptist Church
FILE NO. \ikhan\flood\Depot\DS\DS2128B.doc John McNellis, P.E.
Willdan Associates
‘"~ FEMA Flood Zone ' | YES No X
Proposed Storm Drain.. | YES X No
HISTORY -~ - DATE DATE COMMENTS REVIEW FEES
. RECEIVED REVIEWED _ B T '
1st Submittal 9/22/97 10/08/97 See Below $250.00
2™ submittal 10M17/97 10/27/97 See Comments Below $250.00
TOTAL FEES $500.00
REMARKS:

The Drainage Study for the subject project has been reviewed and:

_ is acceptable in concept subject to conformance to all City standards and the
- | following conditions.

X |mustbe resubmitted or supplemented including the following:

1 must have Clark County Regional Flood Control District concurrence

Note: the following comments are retained from the previous memo:

1. Developments within this area will increase the runoff into the Lone Mountain Detention Basin and
must excavate 200 cubic yards per acre from the basin to accommodate this additional storage
volume requirement. The owner may choose fo contract to excavate the material from the basin or
choose to make a contribution of $2,700 per acre to have the material removed by the City in the
future. Diamond Construction is currently excavating material from the basin and could provide a
letter certifying that they will remove 6,000 cy (30 acres x 200 cy), from the basin. If a certification
letter is not provided, a contribution of $2,700 per acre must be made prior to the recordation of the
Final Map. NOTE: A proposal was included in the Addendum but it was not signed by
Diamond Construction. The agreement must be finalized to be accepted.

2. This project benefits from the Gilmore Channel System. Developments in this area will be required to
make a contribution of $7,800 per acre towards the construction of the Gilmore Channel prior to
recordation of the Final Map. The contribution for this project wilf be 30 acres x $7,800 = $234,000.

3. The temporary drainage facility through the ball field area must be granted as a temporary public
drainage easement to be privately maintained. The documents for this easement must be prepared
and will be heid by the right-of-way Section for a period of three years. If the permanent facilities
controlling the drainage through the site have not been completed in that time period, the documents
granting the easement will be recorded.

4. A copy of a notarized letter from the adjacent property owners granting permission for the off-site
grading shown on the grading plans will be required for all off-site grading, filling, and rip-rap
placement prior to receiving a grading permit.



New or revised comments:

5. The calculations provided for Section 1 use a flow rate of 8 cfs. Figure 6 shows a flow of 487 at
Section 1. A calculation is provided for 2 typical parking lot/driveway sections using 8 cfs and 14 cfs.
There is no indication of the location of these calculations and the source of the flows. The calculation
for Gowan Road uses a flow rate of 225 cfs. But Figure 6 at CP2 which is at Gowan Road shows 61
cfs. The calculations and Figure 6 must be revised to coincide. The onsite and offsite flows must be
combined at the concentration points on Figure 8.

6. The grades shown at the northwest cormner of the site indicate that the majority of the 487 cfs in the
temporary channel will flow east in Gowan Road. An offset (1/4) crown road section must be provided
in Gowan in this area. This will allow a portion of the flows to flow east in Gowan Road and the
balance of the flow to weir across the centerline and flow northeast into the basin. This design must
be coordinated with the Land Development section.

7. The grading elevations shown on the temporary channel through the ball fields is not correct. The
existing elevation contours and the proposed grades shows grade differences as much as 9 feet. The
extent of the grading must be shown and the proposed grading must tie into the existing contours.

8. The Developed on-site Drainage Map must show the off-site flows impacting the site in the interim
and future conditions. The off-site flows must be combined with the onsite flows at the concentration
points.

END OF REMARKS T/IRIS: 20S/60E/7
dws AREA  LO7
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Tel: (702) 877-1300 Tel: (801) 6286500
50 South Jones, Suite 202 . 148 East Tabomadie
Las Vegas, NV 89107 St George, UT 84770
Fex: (702) 877-0300 Fax: (801) 628-6553

DATE: October 17, 1997

JOB NAME: West Charleston Baptist Church

JOB NUMBER: 7161-01

TO: City of Las Vegas Planning & Development

ATTENTION: Dennis Stransky

ITEMS: 1 Addendum to the Technical Drainage Study for Shiloh

Christian Scheol; 2 blueline sets of grading plans
COMMENTS: For your review and approval
FROM: James Aquino

RECEIVED BY:



a ALPHA ENGINEERING COMPANY
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Lo—’ CLV PUBLIC WOR<3
TECHNICAL DRAINAGE STUDY
FOR

SHILOH CHRISTIAN SCHOOL
CITY OF LAS VEGAS, NEVADA

PREPARED FOR:
WEST CHARLESTON BAPTIST CHURCH
6701 WEST CHARLESTON BOULEVARD
LAS VEGAS, NEVADA 89102

October 15, 1997

PREPARED BY:

ALPHA ENGINEERING COMPANY
50 S. JONES BOULEVARD, SUITE 202
LAS VEGAS, NEVADA 89107

TELEPHONE (702) 877-1300
FAX (702) 877-0300

I MUNICIPAL COMMERCIAL RESIDENTIAL l




ADDENDUM
TECHNICAL DRAINAGE STUDY
FOR
SHILOH CHRISTIAN SCHOOL

Job No. 7161-01
October 13, 1997

Prepared for:

WEST CHARLESTON BAPTIST CHURCH
6701 West Charleston Boulevard
Las Vegas, Nevada 89102

Prepared by:

Alpha Engineering Company
50 South Jones, Suite 202
Las Vegas, Nevada 85107




October 15, 1997
Job No. 7161-01

Mr. Dennis Stransky, P.E.

Planning & Community Land Development
400 East Stewart

Las Vegas, Nevada 89101

SUBJECT:

ADDENDUM TO THE TECHNICAL DRAINAGE STUDY FOR SHILOH
CHRISTIAN SCHOOL

Dear Mr. Stransky:

Alpha Engineering Co. is pleased to submit one copy of the Addendum and two sets of the Grading
Plan to the above referenced drainage study for your approval. The project site is located within a
portion of North Half (N !%) of the Southwest Quarter (SW %) of Section 7, Township 20 South,
Range 60 East, in the City of Las Vegas, Clark County, Nevada.

The Addendum is in.response to the review memorandum from the City of Las Vegas dated
October 9, 1997.

Comment 1:

Response 1:

Comment 2:

Response 2:

Comment 3:

Developments within this area will increase the runoff into the Lone Mountain
Detention Basin and must excavate 200 cubic yards per acre from the basin to
accommodate this additional storage volume requirement, The owner may choose to
contract to excavate the material form the basin or choose to make a contribution of
$2,700 per acre to have the material removed by the City in the future. Diamond
Construction is currently excavating material from the basin and could provide a
letter certifying that they will remove 6,000 cy (30 acres x 200 cy), from the basin.
If a certification letter is not provided, a contribution of $2,700 per acre must be
made prior to the recordation of the Final Map.

A certified letter from Diamond Construction has been obtained and provided in the
Appendix.

This project benefits from the Gilmore Channel System. Developments in this area
will be-required to make a contribution of $7,800 per acre towards the construction
of the Gilmore Channel prior to recordation of the Final Map. The contribution for
this project will be 30 acres x $7,800 = $234,000.

Noted.

The temporary drainage facility through the ball field area must be granted as a
temporary public drainage easement to be privately maintained. The documents for



Response 3:

Comment 4:

Response 4:

Comment 5:

Response 5:

Comment 6:

this easement must be prepared and will be held by the Right-Of-Way Section for a
period of three years. If the permanent facilities controlling the drainage through the
site have not been completed in that time period, the documents granting the
easement will be recorded.

Noted. Temporary drainage easement through the ball fields has been documented
and attached in the Appendix.

The use of the discharge of 487 cfs for the west channel calculations is unclear. The
HEC-1 calculation shows a flow of approximately 2000 cfs from the off-site basins
impacting the site. The study indicates that 1060 cfs will be conveyed through the
site. The remaining flows must be addressed and the calculations revised
accordingly.

In the HEC-1 analysis, basin OFF1 watershed has been routed through OFF2A and
combined with basins OFF2 and OFF2A watershed (1547 cfs, see C1 in the HEC-1
analysis). The routing method used in this analysis was the Muskingum Method and
meets the Clark County Regional Flood Control District (CCRFCD) criteria. The
HEC-1 computes the channel storage and in result, the storm hydrograph shape is
modified in translation along the sub-reaches. Note that upon review of the USGS
Map, Figure 5, there are seven washes that are tributary branches of basin OFF1
watershed and approximately 4 washes will impact the site. Therefore, the HEC-1
model generates the total watershed affecting the site. A portion of the flow (1448
cfs, see R1 in the HEC-1 analysis) will impact the site to the west. The west channel
was designed to convey a portion of the stormwater runoff (approximately 487 cfs
for the 100-year, 6-hour event) from basin OFF1, OFF2A, and OFF2. An overflow
section across the ball fields onsite has been designed to convey 1060 cfs (1547 cfs
— 487 cfs = 1060 cfs) for the major flows generated upstream. In this analysis, Alpha
Engineering did not add flows to compute approximately 2000 cfs that would impact
the west boundary. The HEC-1 model has computed the total discharge of the
combined basins and routing that would impact the school site to the west.

The grading plan must be revised to show the proposed grading around the school.
Finish grades flow lines and elevations must be provided.

The Grading Plan has been revised to show proposed grades and flow lines around
the school building. Refer to the revised Grading Plan.

Future top of curb elevations must be provided for the north side of Gowan Road and
detail A/9 must be revised accordingly. Depth of flow and d x v calculations must be
provided for Gowan Road.

2



Response 6:  Top of curb elevations (future) has been provided on the north side of Gowan Road
and detail A/9 has been revised. Future flows for Gowan has been determined to be
225 cfs for the 100-year storm event. The depth of flow is 0.85 ft and a DV Product
of 6.6 which meets the Clark County Regional Flood Control District (CCRFCD)
criteria. Refer to the Appendix for the hydraulic calculation.

Comment 7: A copy of anotarized letter from the adjacent property owners granting permission
for the off-site grading shown on the grading plans will be required for all off-site
grading, filling, and rip-rap placement prior to receiving a grading permit.

- Response 7: Noted. A notarized letter from FOCUS Inc. shall been obtained and forwarded to the
City.

Comment 8: The Development on-site Drainage Map must show the off-site flows impacting the
site in the interim and future conditions.

Response 8:  The offsite flows for the interim and future conditions are provided on Figure 6,
Developed Onsite Drainage Map. Refer to the Appendix for the revised Figure 6 for
further information.

Comment 9: The DARY of 0.92 was applied to the on-site basin (EXONI1) in the existing HEC-1
: models. The DARF for the existing and developed on-site basins should be 1.0.

Response 9:  The DARY value for the existing and developed onsite basins has been revised to be
1.0. The HEC-1 analysis have revised and provided in the Appendix. Refer to the
HEC-1 analysis for further information. See Table 1 below for the HEC-1 results.

TABLE 1
SHIL.OH CHRISTIAN SCHOOL
REVISED HEC-1 ANALYSIS

EXONI 19 38
*OFF2A 24 74
DEVI 3 9
DEV2 12 29
DEV3 3 8
DEV4 0 2
DEV3 4 14
CP1 15 38
CP2 22 61

*Note: In the ultimate condition, basin OFF2A area has been reduced due to the extension of the diversion berm
designed by VTN,

(¥



Comment 10:

Response 10:

Comment 11:

Response 11:

Figure 6, Developed On-site Drainage Map, must be revised to include topographic
information.

The Developed Onsite Drainage Map, Figure 6 has been revised to include the
topographic information. Refer to the Appendix for further information.

The Curve Number Determination for the developed condition must be revised to
account for the impermeable areas of the site.

The CN values for the developed condition has been revised to included the
impervious areas (parking Jots, sidewalks, school building, etc.) for basins DEV1-5.
Refer to the Appendix for the calculations for the composite CN values for the
developed condition. The revised composite CN values have been implemented into
the revised HEC-1 model to generate the 10-year and 100-year, 6-hour storm
magnitude. Refer to the Response 9 for the HEC-1 results.

The hydraulic sections (1-3) have been revised and provided in the Appendix. Table
2 below shows the results of the depth of flow, velocity, and DV Product for the
revised flows for basins DEV2, 3, & 5.

TABLE 2
SHILOH CHRISTIAN SCHOOL
DEPTH OF FLOW ANALYSIS

SECTION NO. 1

0.53

SECTIONNO. 2

0.66

SECTION NO. 3

0.42

If you have any questions or comments, please feel free to contact me at 877-1300.

Sincerely,

Alpha Engineering Co.
James M. Aquino, E.I. .
Civil Designer
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D:amond Construction Co., Inc.

4100 EAST CHEYENNE AVENUE

LAS VEGAS, NEVADA 89115
(702) 644-1016 Office {702)644-6541 Fax
Oct 13, 1897

PROPOSAL

P1o foaal To: Praject Location:

Shilg l\fhddfe Schooi Ln Mountsin Detention Basin
cio C1 y @ Ajpha Enginasring Basin Excavation

Laz Vegas, Nevada Alexender / Hualapai

We pr pose to furnish ail supervision, labor, equipment and matarials to

B canstruct the itemns listed below for the total prica listed below.

Total ﬂob Cost $5.700.00

Five ]Thousand Seven Hundred Dollars and 2Zero Cents
N
ltgmg
item ! Description Quantity Units

|
|

[
|
1 lBasm Excavation - 5,000 cY

NoteL & Inclusions

Al Quanimes ars spproximate only. Fisld maasurements will ba usad for biling purposes.
Cne Mcbi!zaﬂon per cperation. Any additional moebilizations wili be $3,000.00 sack cccurrence,

Unit Price

$0.85

Anyl resss or Decrease 1o be at unit Prices. Any Supplier increases to be psssad on at time of installation.

This propoaal to becoms a part of any and all contract documents.
This Ffro} osal may be withdrawn after ten (10} Days.

Any Iveice with an unpaid balance aiter 30 days from cats of invoice, will sccrue a servica charge of 1% per month,

Exclusions

Cieamup of Others Construction Water & Fees

Tratic ?ontrcf Engineering, Testing, parmits, and Fees,

Caltcfxeiw Rock Excavation and removal will be dene on a Hourly Re,-mi Basl?

87-101

Extended Price

$5,700.00

| A,
Accepted Bv; Subittdd B

.

Shiloj thdla Scheol - Joff Craig{- Estimator
Dare: Date: to /(*Z??
r

e I —————
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, TEMPORARY 300 FEET DRAINAGE EASEMENT

BEING THE NORTH 300 FEET OF THE NORTH 400 FEET OF THE NORTHEAST
ONE—-QUARTER (NE 1/4) OF THE NORTHWEST ONE—QUARTER (NW 1/4) OF
THE SOUTHWEST ONE—QUARTER (SW 1/4) OF SECTION 7, TOWNSHIP 20
SOUTH, RANGE 60 EAST, M.D.M.

SAID EASEMENT CONTAINS 4,60 ACRES, MORE OR LESS.
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2307 AC ACREAGE
(487 CF8S) INTERIM CONDITION - 100 YEAR

225 CFS

HYDRAULIC SECTIONS

@ CROSS SECTION AND LOCATION

SEE CALCULATIONS

FIGURE 6

O, ALPHA

DEVELOPED ONSITE DRAINAGE MAP

ENGINEERING

0 S. JONES, LAS VEGAS, NEVADA 89107
Telephone: {702} B77-1300

FUTURE/ULTIMATE CONDITION - 100 YEAR
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COMPOSITE CN DETERMINATION

DEVELOPED ONSITE BASINS

The Clark County Regional Flood Control District (CCRFCD) Manual, Table 602, 1 of 4, was
utilized in determining the composite CN values for basins DEV1-5.

Cover type: Open Space (Soil Units # 502 and #152) and Impervious Areas (CN = 98);
Hydrologic Soil Group: A, B, and D.

Calculations: (Percentage of Pervious/Impervious Area) x (CN Value)
BASIN DEV1
PERVIOUS AREA IMPERVIOUS AREA
(0.70)(79) =553 (0.30}98) =294
TOTAL COMPOSITE CN =553 + 294 =§5
BASIN DEV2
PERVIOUS AREA IMPERVIOUS AREA
(0.50)(77)=38.5 (0.50)(98) =49
TOTAL COMPOSITE CN=38.5+49 =388
BASIN DEV3
PERVIOUS AREA IMPERVIOUS AREA
(0.52)(74)=38.5 (0.48)(98) =47
TOTAL COMPOSITE CN =38.5+47 = 86
BASIN DEV4
PERVIOUS AREA IMPERVIOUS AREA
(1.00)(74) = 74 0
TOTAL COMPOSITE CN=74
BASIN DEVS
PERVIOUS AREA IMPERVIOUS AREA
(0.80)(74)=59.2 (0.20)(98) = 19.6

TOTAL COMPOSITE CN=59.2+19.6 =79



ADJUSTED POINT RAINFALL VALUE

The project site is located within a portion of Section 7, Township 20 South, Range 60 East,
M.D.M., City of Las Vegas, Nevada. -

The Clark County Regional Flood Control District (CCRFCD) Manual was utilized in determining
the adjusted point rainfall value.

Rainfall Depth-Duration-Frequency: (Figure 503 and 506)
10-vear, 6 hour 100-vear, 6 hour
1.3%-inches 2.10-inches

Precipitation Adjustment Ratios: (Table 501)
10-year, 6 hour 100-year, 6 hour
1.24 1.43

Six-Hour Depth-Area-Reduction Factors: (Table 502)

The total watershed basin comprises of approximately 0.023 square miles. By interpolation
with the use of Table 502; DARF ~ 0.92

Adjusted Rainfall:

BASIN OFF1

10-year, 6 hour 100-year, 6 hour
(1.24)(1.50)(0.92) = 1.71-inches (1.43)(2.3)(0.92) = 3.03-inches
BASIN OFF2, 3

10-year, 6 hour 100-vear, 6 hour

(1.24)(1.45)(0.92) = 1.65-inches  (1.43)(2.20)(0.92) = 2.89-inches

BASIN EXONI, DEV1-5
10-vear, 6 hour 100-year, 6 hour
(1.24)(1.39)(1.00) = 1.72-inches (1.43)(2.10)(1.00) =-3.00-inches
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EXISTING/FUTURE OFFSITE/ONSITE
. AND
DEVELOPED ONSITE

HEC-1 ANALYSIS
(REVISED)



R R R R R L L]

* rLCCD EYDROGRAFPH PACKAGE (HEZC-1}) -
* SEPTEMEER 1880 -
- VERSION 3.0 *
. -
* RUN 10/15/1887 TIME 10:03:28 -

B R R R R Y

L e L LR AT ok & T TR T R,

V.5, ASMY CORP3I OF ENGINEZZRS
HYDROLOGIC ENGIN ING CENTER
€08 SECOND STREZD
DAVIS, CALT pe
(816} 736-11C4

bk e
44 4 4ok #

- -

R L L T T

SHILOH CHRISTIAN SCHOOL -
EXISTING/FUTURE OFFSITE/ONSITE

AND

DEVELOPED CONDITION

X X
X X
X X
RXFRN
X X
X X
X X

(REVISED)

:0.0,6.¢.6.6:4 j9.0.0.0.4 X
X X X XX
X X X
HEEH X pi#,9:9.9.4 X
X X X
X X X X
p4:0.5:¢ 6.4 ¢ J.0:8.0.4.¢ XXX
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FLOW AND STAGE (END-OF-PERIOQD) SUMMARY FOR MULTIPLE PLAN-RATIC SCONOMIC COMEFUTRTIONS
FLOWS IN CUBIC T = SECOND, RRER TN SQUARE MILSE
TIME TO PEAX IN

R
o

ZD TO PRECIPITATICN

7]
]
o

]
[

+ 2.31 1 FLOR 857. 1747,
Mz .08 &.00

ROUTED TO
- R 2.3z z FLOW 1443,
TIME 4.50

- cL .71 i 554 1587,
4.50 9.4z
ROUTED TO
- R2 2.71 1 FLCW 383. 1383,
TIME 4.50 4,42
- OFF3 ca L FLOW ig
TIME 3.67
7o
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"HYDRAULIC ANALYSIS



HYDRAULIC SECTION NO. 1

Worksheet for Irregular Channel

Project Description

Project File c\iames\hydrology\shiloh\typ_sect.fm2
Worksheet DEV3-Q100=8 CFS

Flow Element Irregular Channel

Method Manning's Formula

Solive For Water Elevation

Input Data

Channel Slope
Elevation range: 0.00 ft to 3.23 ft.

0.007500 ft/ft

Station (ft) Elevation (ft) Start Station End Station
0.00 3.23 0.00 0.00
0.00 2.73 0.00 63.50

63.50 0.17 63.50 85.00
83.50 0.13 65.00 70.00
£5.00 0.00
65.00 0.50
70.00 0.60

Discharge 8.00 cfs

Results

Wid. Mannings Coefficient 0.013

Water Surface Elevation 0.55 ft

Flow Area 2.53 ft2

Wetted Perimeter 13.72 ft

Top Width 13.16 ft

Height 0.55 ft

Critical Depth Q.58 ft

Critical Slope 0.004568 f/ft

Velocity 3.16 itis

Velocity Head 0.15 ft

Specific Energy 0.70 ft

Froude Number 1.27

Flow is supercritical.

Notes:

DV PRODUCT IS1.7<8.00.K

DEPTH OF FLOW IS 0.55' < 2.0 O.K,

10714167

10:36:58 AM Haestad Methods, Inc.

Alpha Engineering

37 Brookside Road Waterbury, CT 06708 (203} 755-1666

Roughness

0.013
0.017
0.013
0.022

FlowMaster v5.07
Page 1 of 1



TYP PARKING LOT/DRIVEWAY SECTION
Cross Section for [rregular Channel

Project Description

Project File c:\jamesthydrology\shilohityp_sect.fm2
Worksheet DEV3-Q100=8CFS

Flow Element Irregular Channel

Method Manning's Formuia

Solve For Water Elevation

Secticn Data
Whd. Mannings Coefficient 0.013

Channet Slope 0.007500 ft/it
Water Surface Eievation 0.55 ft
Discharge 8.00 cfs
3.5
¢
3.0

/]

-
&)

Elevation (ft)

1.0 \

0.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Station  (f)
1014197 Alpha Engmneernng FlowMaster v5.07
10:37:03 AM Haestad Metheds, Inc. 37 Brookside Road Waterbury, CT 05708 (203) 755-1666 Page 1 of 1



HYDRAULIC SECTION NO. 2
Worksheet for lrregular Channe!l

Project Description

Project File c:\jamesihydrology\shiloh\typ_sect.fm2
Worksheet DEVS - Q100 =14 CFS
Fiow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
input Data
Channel Slope 0.013000 ft/ft
Elevation range: 0.00 ft to 4.36 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 4.36 0.00 0.50
0.50 434 Q.50 81.50
0.50 3.85 61.50 63.50
61.50 0.17
61.50 0.13
63.00 0.00
63.00 0.50
63.50 . 0.51
Discharge 14.00 cfs
Results
Witd. Mannings Coefficient 0.015
Water Surface Elevation 0.66 ft
Flow Area 2.93 ft?
Wetted Perimeter 10.79 ft
Top Width 10.08 ft
Height 0.68 ft
Critical Depth 0.77 ft
Critical Slope 0.005207 ft/ft
Velocity 4.78 ft/s
Velocity Head 0.35 ft
Specific Energy 1.01 ft
Froude Number 1.56

Flow is supercritical.
Water elevation exceeds lowest end station by 0.15 ft.

Notes:

DV PRODUCT IS 3.2<800K
DEPTH OF FLOWIS 066' < 2.0 O.K.

Roughness
0.013
0.017
0.013

NOTE: VELOCITY DOES NOT EXCEED 5 FPS, THEREFORE VELOCITY 1S NOT EROSIVE.

10/14/97 Alpha Engineering FlowMaster v5.07
10:40:18 AM Haestad Metheds, Inc. 37 Brookside Road  waterbury, CT 068708 (203} 755-1686 Page 1 of 1



TYP PARKING LOT/DRIVEWAY SECTION
Cross Section for Irregular Channel

Project Description

Project File c:\lames\hydrology\shiloh\typ sect.fm2
Worksheet DEV5 - Q100 = 14 CFS

Flow Element {rregular Channel

Method Manning's Formula

Salve For Water Elevation

Section Data

Wtd. Mannings Coefficient 0.015

o
he!
g
320 I,
Lu
1.5 N
1.0 <
0.5 \'
0.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0
Station (ft)
10/14/97 Alpha Engineering
10:40:21 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 {203) 755-1666

Channel Slope 0.013000 ft/ft

Water Surface Elevation 0.66 it

Discharge 14.00 cfs
4.5 —
4.0

35 \

(ft)
N
0

70.0

FlowMaster v5.07

Page 1 cf 1



HYDRAULIC SECTION NO. 3
Worksheet for Irregular Channel

Project Description
Project File cjamesthydrology\shiloh\typ_sect.fm2
Worksheet DEVZ - Q100 = 29 CFS
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.016000 ft/ft
Elevation range: 0.00 ft to 0.95 ft.
Station (ft) Elevation (ft} Start Station End Station
0.00 0.95 0.00 12.00
12.00 0.71 12.00 38.50
12.00 0.21 38.50 40.50
38.50 0.17
38.50 0.13
40.00 0.00
40.00 0.50
40.50 . 0.51
Discharge 28.00 cfs
Resuits
Wid. Mannings Coefficient 0.016
Water Surface Elevation 0.42 ft
Flow Area 68.70 ft2
Wetted Perimeter 28.68 ft
Top Width 28.00 it
Height 0.42 ft
Critical Depth 0.51 ft
Critical Slope 0.006114 ft/ft
Velocity 4.33 ft/'s
Velocity Head 0.29 ft
Specific Energy 0.71 ft
Froude Number 1.56

Flow is supercritical.

Notes:

DV PRODUCT IS 1.8<800K
DEPTH OF FLOW IS 0.42'<2.0'0O.K

10/14/87 Alpha Engineering
10:35:46 AM Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

Roughness

0.013
0.017
Q.013

FlowMaster v5.07
Page 1 of 1



TYP PARKING LOT/DRIVEWAY SECTION
" Cross Section for Irregular Channel

Project Description

Project Fife c\jamesthydrology\shiloh\typ_sect. fm2
Worksheet DEVZ2 - Q100 =29 CFS

Flow Element irregular Channet

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.016
Channe! Slope 0.016000 fi/ft
Water Surface Elevation 0.42 ft
Discharge 29.00 cfs

10/14/97

103553 AM Hasstad Methods, inc. 37 Brookside Road  Waterpury, CT DB708  {203) 755-1666

1.0

Ci\
0.9

AN
0.8 \

0.7

O
o)

(ft)

o
tn

Elevation

o
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1] q

0.3

&— _

0.2

0.1

R

0.0

0.0 5.0 10.0 15.0 20.0 25.0 30.0
Station (ft)

Alpha Engineering

35.0

40.0

45.0

FlowMaster v5.07
Page 1 of 1



GOWAN ROAD - Q100 = 225 CFS
Worksheet for Irregular Channel

Project Description

Project File cjamesihydrology'shilohityp_sect fm2
Worksheet TYP 80" R"'W -NORMAL. CROWN-"L" CURB
Flow Element Irregular Channel
Method Manning's Formula
Solve For Discharge
Input Data
Channel Slope 0.025000 fi/ft
Water Surface Elevation 0.85 ft
Elevation range: 0.00 ft to 2.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 7.01 0.013
0.01 0.60 7.01 72.99 0.016
5.00 0.50 72.99 80.00 0.013
5.50 0.50
5.51 0.00
7.00 0.13
7.01 X 0.17
40.00 0.83
72.99 0.17
73.00 0.13
74.45 0.60
74.50 0.50
75.00 0.50
79.99 0.60
80.00 2.00
Results
Wid. Mannings Coefficient 0.015
Discharge 225.36 cfs
Flow Area 28.12 ft2
Wetted Perimeter 81.56 ft
Top Width 79.98 ft
Height 0.85 ft
Critical Depth 1.12 ft
Critical Slope 0.004150 ft/ft
Velocity T 7.74 fi/s
Velocity Head 0.93 ft
Specific Energy 1.78 ft
Froude Number 2.26

Fiow is supercritical.

DV PRODUCTISB6<B00.K.
Notes: DEPTH OF FLOWIS 0.85'<2.0 O.K.

A FLOW OF 225 CFS (ULTIMATE CONDITION) GENERATED BY OFF2 AND OFF2A WAS UTILIZED.

10/1597 Alpha Engineering FlowMaster v5.07
12:37:29 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 2



TYP GOWAN ROAD SECTION
Cross Section for Irregular Channel

Project Description

Project File c:\lamesthydrology\shiloh\typ_sect.fm2
Worksheet TYP 80' R'W -NORMAL CROWN-"L" CURB
Flow Element Irregular Channel

Method Manning's Formula

Solve For Discharge

Section Data

Wid. Mannings Coefficient 0.015

Channel Slope 0.025000 ft/ft

Water Surface Elevation 0.85 ft

Discharge 225.36 cfs
2.0p 4
1.5

Elevation (ft)
@]

0.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Station (ft)
10/15/97 Alpha Engineering
12:37:44 PM Haestad Methods, Inc. 37 Brockside Road Waterbury, CT 06708 (203) 755-1666

80.0

FlowMaster v5 .07
Page 10of 1



