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City of Las Vegas
Memorandum Department of Public Works

Engineering Planning
|| To: Richard Danielson, ALA
. Architectural Services
L) From: John Bettencourt, P.E.
M Flood Control
Date: January 19, 2005
z ~ Re:  Deer Springs Park and Deer Springs Way
L We reviewed the improvement plans and drainage study for Deer Springs Park, by Stantec received on May

29, 2002, and found the study acceptable.

Cec:

Guy Ruddy — Stantec Fax: 258-4956

P Wayne Dowdey — CLV Land Development
L Greg McDermott — CLV Flood Control

F:WDepot\Engineering_Planning\Flood\Dsmemos\DS2989B.doc
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. Stantec

Other elements of the HEC-1s have also been changed. The original submission
included a 96-inch rcp, which drained Pond 1. That pipe has been removed and
replaced with an open channel. The one advantage of the 96-inch pipe in the
original HEC-1 was the headwater required to generate the model flow. An open
channel simply draining the Pond, requires no headwater. Hence, the Pond
drained so fast that no storage was achieved. This submission, and the
enclosed plans include a culvert of 3, 48-inch HDPE pipes draining the Pond into
the open channel.

The revised HEC-1s, Enclosure 7B, and form 6 are included.

Comment 2.

In previous meetings with the consultant it was agreed that all future 10-
year flows at “Pond 1” would be routed south to “Pond 2.” Neither the
HEC-1 nor exhibit 7B reflects this routing. The HEC-1 model should be
revised at “Pond 1” and “FS Pond” to reflect the 10-year flow in the basin.
By doing so the entire future 10-year flow will be routed south along Deer
Springs Way as agreed. The engineer should also revise all the down
stream concentration points that were affected by this change.

Response 2.

All HEC-1s have been revised to rout all future 10-year flows south to Pond 2.
The revised HEC-1s and Enclosure 7B are included.

Comment 3.

(PP-1 & PP-2) No hydraulic calculations were included for the 96-inch RCP
that drains the detention basin. The next submittal must include hydraulic
calculations for this pipe if this system is to be constructed with Phase | of
the park. The 100-year flow, 10-year flow, and hydraulic grade lines must
be identified on the plan and profile sheets. A headwall and trash-rack
must be provided at the outlet of the basin into the 96-inch pipe. The
discharge of the pipe should also occur further west of Buffalo Drive to
allow the storm flows to surface drain prior to reaching Buffalo Drive.
Proper erosion protection should be provided at the outlet of the pipe.

Response 3.

As noted above in response 1, the 96-inch RCP has been replaced with an open
channel. The channel is designated as the North Channel and is to be
constructed in two phases. The first phase is to be constructed with the current
phase of the park, the north 20 plus acres. The second phase is to be
constructed along with the construction of Deer Springs Way. In the first phase
the proposed channel extends from the eastern terminus at Buffalo at Wittig,
westerly to the southeast corner of the Clark County Middle School site. This
channel is designed to convey 550 cfs. A smaller open channel to be
constructed on the park site, along the southern boundary of the Middie School,
drains into the main North Channel. The smaller channel is to convey storm
flow from the cul-de-sac in Conough Lane to the main North Channel.
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As a part of the Middle School project, a drop inlet to capture nuisance flow is to
be constructed at the low point of the Conough cul-de-sac. As a part of the park
project, an 18-inch HDPE will drain the Conough cul-de-sac drop inlet. The plans
and calculations supporting the design various design elements are included.

Comment 4.

(C-2) The drop inlets at STA 1+05 and STA 1+11 on Deer Springs Way
should be modified to 6-foot Neenah drop inlets. Contact the Flood Control
Section to obtain a digital copy of the Neenah drop inlet detail.
Calculations for the proposed 24-inch pipe must be included with the next
submittal to ensure that this pipe can adequately convey stormwater from
the existing pipe in Deer Springs Way. Also Detail A on this sheet must be
revised to show a 1/2 inch curb face rather than a zero curb face. The
channel construction and proposed culverts along the north side of Deer
Springs must be included as part of these roadway improvements.

Response 4.

The following revisions appear on sheet C-2 and others as noted below.
Neenah, CM2 Drop Inlets, are now shown on the plans. The construction details
provided by the City of Las Vegas has been modified and are included in the
plans.

Given an existing Q100 flow in Deer Spring at the west side of the site, the drop
inlets would accept approximately 17 cfs each. The existing 24 inch RCP in Deer
Springs Rd. is dry; there are no inlets to the pipe and each end is capped. The
approved constructions drawing, CLV dwg No. 107-V3108 by VTN, delineates an
HGL at the top of the pipe. This response assumes, based on the approved
HGL, that the existing 24 inch pipe flows full at 35 cfs. The Q calculations and the
VTN drawing are included. Based on the inlet capacities and the capacity of the
24 inch pipe, the drain pipes have been calculated to be 42 inches. The storm
drain hydraulic calculation is included.

Detail A has been modified to indicate a 1/2 inch curb face.
Deer Springs Way drainage channel with associated culverts and nuisance pipes

are shown in plan and profile on sheets C8 and C9. All appropriate calculations
are included.

Comment 5.

(C-3) Detail A must be revised for all of Deer Springs Way to show regular
“L” Type curb and gutter along the south side of the roadway to collect
nuisance water.

Response 5.

The plans have been revised. An offset crown and an “L-curb” are called for
along the entire length of the south side of Deer Spring Way. The revised plans
are included.
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In the future condition, none of thése culvert flows will occur. In the future the runoff

"generated in the historical tributary basins located west of Hwy 95 will not impact the

site.

The tributary basins located east of Hwy 95 are rapidly developing. While some
parcels are undeveloped, this study considers entire area developed.

As mentioned above off-site flows impact the site at 3 locations. First are the flows
reaching the site in Elkhorn Road. Second are the flows reaching the site in Deer
Springs Way. Third are flows reaching the site in Buffalo Road, at the south end of

“the site. These basins, their sub-basin, the collection points etc. are shown

Drainage Basin Maps, Enclosure 7A and 7B.

Runoff in the existing condition, which includes the culvert flows at Hwy 95, arriving
at the site in Elkhorn, splits at the intersection with Buffalo. One third of the existing
100 and 10 year flows in Elkhorn turns south in Buffalo. In the future condition, the
100 year flow will split, one third south in Buffalo, as in the existing condition. But in
the future 10 year storm, no split occurs.

Runoff in the existing condition, which includes the culvert flows at Hwy 95, arriving
at the site in Deer Springs joins with minor runoff from adjacent subdivisions. The
undeveloped site conveys these flows directly east across the property into

residential areas along Deer Springs east of Buffalo. The developed site will divert €=

the runoff arriving in Deer Springs into a pond with two outlets. One outlet conveys
the main 100 and 10 year existing flow northeasterly to Buffalo at Wittig. The
second outlet conveys the rest of the flow southeasterly to Buffalo at John Herbert.
Some of the southeasterly flow will split east, drain through the proposed parking
areas, and drain into Deer Springs. In the future condition, the 100 year flow will fill
the pond and drain from the two outlets as in the existing condition. But in the future
10 year condition, the entire runoff will flow southeast, none will flow to the
northeast.

Runoff in the existing condition, which includes the culvert flows at Hwy 95, arriving
at the site in Buffalo joins with runoff from adjacent subdivisions. In all conditions,
existing and future, 100 and 10 year storms, these flows drain east in Buffalo to
John Herbert, the south away from the site.
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DEERSPRINGS WAY TOP / ()\( C Torderim
Worksheet for Irregular Channel

236G ¢S
Project Description J Q.
—

vt befee Pofosed St
Worksheet DEER SPRINGS W -
Flow Element Irregutar Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Channe! Slope 0.027000 ft/ft
Discharge 236.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channe! Weighting Method Improved Lotter's Method
Closed Channel Weighting Metho Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 0.88 ft
Elevation Range 0.00 to 0.83
Flow Area 30.6 ft*
Wetted Perimeter 8547 ft % L .}.L
Top Width 84.00 ft /" '5«50""@ L ol flewS below 7ire
Actual Depth 0.88 ft
Critical Elevation 114 & 6.4 e Crowsd (& M %K}
Critical Slope 0.004466 ft/it 4&@
Velocity 7.72 ftis { i e c_\\t C?"Hrﬂr k/m,_} C\,LW‘&«
Velocity Head 0.93 ft ‘ L d
Specific Energy 1.80 ft S de el g 'f)»@/ ol Sdc.
Froude Number 2.26
Flow Type Supercritical et / }’/ﬁ:J Ouel,

Calculation Messages:
Water elevation exceeds lowest end station by 0.27698231 ft.

Roughness Segments

Start End Mannings

Station Station Coefficient
0+.00 7+.00 0.013
7+.00 - 72+.00 0.017
72+.00 84+.00 0.013

Natural Channel Points

Station Elevation
(ft) {ft)
0+.00 0.60
5+.00 0.50
5+.50 0.50
5+.50 0.00
7+.00 0.17
40+.00 0.83
72+.00 0.19
73+.50 0.02

Project Engineer: Stantec Consulting Inc.
v\, \civilldesign\drainage\deersprings.fm2 Stantec Consulting Inc FlowMaster v7.0 [7.0005]
01/07/05 10:40:29 AM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 2
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Natural Channel Points

Station Elevation
(ft) (ft)
73+.50 0.57
74+.00 0.57
78+.00 0.65
84+.00 0.77

vi\..\civildesign\drainage\deersprings.fm2
© Haestad Methods, Inc.

01/07/05 10:40:29 AM

DEERSPRINGS WAY TOP
Worksheet for Irregular Channel

Stantec Consulting Inc

37 Brookside Road Waterbury, CT 06708 US,

Project Engineer: Stantec Consulting Inc.
FlowMaster v7.0 [7.0005)
+1-203-755-1666 Page 2 of 2
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DEERSPRINGS WAY TOP

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

DEER SPRINGS W
Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.016
Channel Slope 0.027000 ft/ft
Water Surface Elevation 0.88 ft
Elevation Range 0.00 to 0.83
Discharge 236.00 cfs
‘sg
e "t
(0 o3
/ > Q)JTL S\A&
0.90 ’/‘L\ —
0.60¢ ——F e ——— ——
0.30 ] T
0.00

vi\...\civildesign\drainage\deersprings.fm2

01/07/05 10:40:37 AM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA
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@ Project Engineer: Stantec Consulting Inc.
Stantec Consulting Inc . FlowMaster v7.0 {7.0005)

+1-203-755-1666
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DEERSPRINGS WAY TOP
Worksheet for Irregular Channel

Project Description

Worksheet DEER SPRINGS W
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
input Data

Channel Slope 0.027000 ft/ft

Discharge 694.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Methor Horton's Method

Improved Lotter's Method

Results

Mannings Coefficient
Water Surface Elevation

Elevation Range
Fiow Area
Wetted Perimeter
Top Width
Actual Depth
Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.016
1.21 ft

0.00t0 0.83

58.6 ft*
86.14 ft
84.00 ft

1.21 ft

1.80 ft

0.003597 fi/ft

11.83 ft/s

2.18 ft

3.39 ft

2.50

Supercritical

ISt i AL

Y ¢f S
-Svet bedfie Proppsed ST,

% Assurcd an Flws below Ae
Sl Sde Crowa Erepd, Meg sk e
QN tther Flows ool The-
Shevnik ol Hhe NecTh S'de,

Calculation Messages:

Water elevation exceeds lowest end station by 0.61106999 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+.00 7+.00 0.013
7+.00 72+.00 0.017
72+.00 84+.00 0.013

Natural Channel Points

Station Elevation
() ()
0+.00 0.60
5+.00 0.50
5+.50 0.50
5+.50 0.00
7+.00 0.17
40+.00 083 - 29% CrosSs Slpe both S &l
72+.00 0.19
73+.50 0.02

vi\...\civildesign\drainage\deersprings.fm2
12/29/04 02:38:27 PM © Haestad Methods, Inc.

Project Engineer: Stantec Consulting Inc.
Stantec Consuiting inc FlowMaster v7.0 [7.0005}
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 2




DEERSPRINGS WAY TOP
Worksheet for Irregular Channel

Natural Channel Points

— Station Elevation
i (ft ()
i 73+.50 0.57
74+.00 0.57
78+.00 0.65
84+.00 0.77
.
}
i
—
3
g
|
—
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N
1
|
. Project Engineer: Stantec Consulting inc.
vi\. \cividesign\drainage\deersprings.fm2 Stantec Consulting Inc FlowMaster v7.0 [7.0005}
12/28/04 02:38:53 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2




DEERSPRINGS WAY TOP
Cross Section for Irregular Channel

Project Description

. Worksheet DEER SPRINGS W

k ‘ Flow Element Irregular Channel

L Method Manning's Formula
Solve For Channel Depth

() Section Data

Mannings Coefficient 0.016
Channel Slope 0.027000 f/ft
Water Surface Elevation 1.21 it
Elevation Range 0.00 to 0.83
Discharge 694.00 cfs
£y N ;
: 0.38 Stk Sde.
L /Uo(“‘ﬁ\ Side e
L ‘L Qrowis 347%¢¢g
.90
0.30 — =3
0.00 S , = >
0+.00 8+.00 16+.0024+.0032+.00 40+.00048+.0056+.00 64+.0072+.00 80+.00 88+.00
Sovtw §.be. GualY V”O-"[H%
NTS

Queret= 347, ps

Are = (0-385( LN)
| vz

] B\ e, ctnd = ArV
= (g vun)ilg

i =13 7¢ces
&r«smaw = Q‘M«L - Gl oot
= 347-197
= 150¢es
Project Engineer: Stantec Consulting Inc.
vi\...\civil\design\drainage\deersprings.fm2 Stantec Consulting Inc FlowMaster v7.0 [7.0005]

12/29/04 02:55:27 PM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




CL@C'K asSompPr o~ S 10040

\,chr.c,\ec-z Foe Sorth Sode,

- I
L= 3o (Sm 800 —» SHoo)
cz b
M= 03%  eLlevatio ebeve. Crows,

. @=cLn"
= 2.6 (300)(038)

= 183 ces qpprmwc-\ctw/ 197 calee chﬁ.cl.

1.8

e Checr Ful ,Jorur)\ g.de

Qserer ovecplow = b =163
= 53\ers

&= cLH"

""" Q‘-—Sﬁl weeded

N Cc= b

Lo 300

o Bz 0,77

bocke of WalK 36,6

Jotel deprlmeeded = 077 40 A
!
= .37

R AT DrstT Lie ooty hove- \,;1\' deth &wﬁw Y+ 0TS
95Pe. StorPe 2oel S, (at L8 % skre 4= ),3:}', Do @z 634
i Hus, s §s close AiSo | Le G- 19RernNgs Morgzrstrd,
\»\x‘»c»,\s, Wl heve Soné gﬁ?ﬁg‘f? e.spacicﬂ;’ qrwx& %Wci‘




o
| ]
{

|S—

NORTH SIDE, 100-YR
Worksheet for Irregular Channel

Project Description

Worksheet DEER SPRINGS WAY OUT, NOR"
Flow Element Irregular Channel

Method Manning's Formula

Solve For Discharge

Input Data

Channel Slope 0.008300 ft/ft

Water Surface Elevation 0.60 it

Options

Current Roughness Method

Improved Lotter's Method

Open Channe! Weighting Method Improved Lotter's Method

Closed Channel Weighting Metho

Horton's Method

Results

Mannings Coefficient

Elevation Range

0.016
0.00 to 0.87

13.35 CZS S )3 cES M‘W$ Thd "”"m&m

100y, Trrea

- flod od ‘HAG.’L« Aj@“.\"')‘

S b e leel Sra6 walk.

Gpref Jhe WAV

Sreat am The

Discharge \
Flow Area 4.9 ft 3 ~ P f"’ Sl
. Gt YR,
Wetted Perimeter 27.09 ft N""“f“)\ Sl ofF “}'%»QWY*C—’%; "
Top Width 26.50 ft P o
Actual Depth 0.60 ft m{” M*b e ‘
Critical Elevation 0.62 ft
Critical Slope 0.006572 ft/ft
Velocity 2.72 ft/s
Velocity Head 0.12 ft
Specific Energy 0.72 ft la
Froude Number 1.12 ¥ o, \ qka Sdewa ik
- Rl V. <
Flow Type Supercritical QoSures QUL ﬁ )

Roughness Segments

Start Mannings
Station Station Coefficient
0+.00 7+.00 0.013
7+.00 40+.00 0.017

Natural Channel Points

Station Elevation

{ft)

0+.00 0.60

5+.00 0.50

5+.50 0.50

5+.50 0.00

7+.00 0.13

7+.00 0.21

40+.00 0.87 = 2% riess Stfe dfrec \etc

v\, \civil\design\drainage\deersprings.fm2
12/29/04 03:24:07 PM

Stantec Consulting inc

@© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Ond Voo porah Side Orens, Glews
i e Qo s abwe. Pe. groaa
or? N Susth Side .

Project Engineer: Stantec Consuilting Inc.
FlowMaster v7.0 [7.0005])

+1-203-755-1666 Page 1 of 1




. NORTH SIDE, 100-YR
Cross Section for Irregular Channel

Project Description

P Worksheet DEER SPRINGS WAY QUT, NOR"
% Flow Element Irregular Channel
Method Manning's Formula

Solve For Discharge

sy

] Section Data

Mannings Coefficient 0.016
Channel Slope 0.008300 fu/ft
; Water Surface Eievation 0.60 ft
Elevation Range 0.00 to 0.87
Discharge 13.35 cfs
z
. 898 5
.8
7 0.60¢ ——
\_
1 0.40 /,/
- 0.20 =
3 0.00
; 0+.00 5+.00 10+.00 15+.00 20+.00 25+.00 30+.00 35+.00 40+.00
v:10.0\
H:1
NTS

Project Engineer: Stantec Consulting Inc.
vi\.. \civildesign\drainage\deersprings.fm2 Stantec Consuiting Inc FlowMaster v7.0 [7.0005]
12/29/04 03:24:23 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1
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X-SECTION A
Worksheet for Irregular Channel

Project Description

Worksheet X-SECTION A

Flow Element liregular Channel

Method Manning's Formula

Soive For Channel Depth

Input Data

Channel Slope 0.029600 ft/ft - CL[7 '”D
Discharge 33.00 cfs AN

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
improved Lotter's Method
Horton's Method

Restults
Mannings Coefficient 0.015
Water Surface Elevation 0.50 ft
Elevation Range 0.00 to 0.83
Flow Area 6.3 ft?
Wetted Perimeter 35.77 ft
Top Width 34.77 ft
Actual Depth 0.50 ft
Critical Elevation 0.63 ft
Critical Slope 0.005722 ft/ft
Velocity 5.27 ft/s
Velocity Head 0.43 ft D LV
Specific Energy 0.93 ft
Froude Number 2.19 e a _—
Flow Type Supercritical O D N 5’ 7
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+.00 7+.00 0.013
7+.00 72+.00 0.017
72+.00 84+.00 0.013

Natural Channel Points

Station Elevation
{ft) {ft)
0+.00 0.60
5+.00 0.50
5+.50 0.50
5+.50 0.00
7+.00 0.17
40+.00 0.83
72+.00 0.19
73+.50 0.02

v:\..\civilldesigndrainage\deersprings.fm2
01/18/05 09:03:28 AM

Stantec Consuiting Inc
© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

;-QLQ‘/

Project Engineer: Stantec Consulting Inc.
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 1 of 2
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X-SECTION A
Worksheet for Irregular Channel

Project Description

Worksheet X-SECTION A

Flow Element Irregular Channel

Method Manning’s Formula

Solve For Channel Depth

input Data

Channel Slope  0.029600 ft/ft C S} 3
—_

Discharge 81.00 cfs - l 0 5 ;

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results
Mannings Coefficient 0.016

Water Surface Elevation 0.66 ft

Elevation Range 0.00 to 0.83

Flow Area 13.8 fi2

Wetted Perimeter 62.02 ft

Top Width 60.88 ft

Actual Depth 0.66 ft

Critical Elevation 0.82 it

Critical Siope 0.005693 fuft DV
Velocity 5.85 fi/s D
Velocity Head 0.53 ft G. (o L X 5TYS -
Specific Energy 1.19 ft

Froude Number 2.16

Flow Type Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.55888576e-1 ft.

Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+.00 7+.00 0.013
7+.00 72+.00 0.017
72+.00 84+.00 0.013

Natural Channel Points

Station Elevation
(ft) (ft)
0+.00 0.60
5+.00 0.50
5+.50 0.50
5+.50 0.00
7+.00 0.17
40+.00 0.83
72+.00 0.19

v\, \civilldesign\drainage\deersprings.fm2
01/18/05 09:04:04 AM

© Haestad Methods, Inc.

Stantec Consulting Inc
37 Brookside Road Waterbury, CT 06708 USA

Fopore (0040

39 48’/

Project Engineer: Stantec Consulting inc.
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 1 of 2
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X-SECTION A

Worksheet for irregular Channel

Natural Channel Points

Station Elevation
(ft) (ft)
73+.50 0.02
73+.50 0.57
74+.00 0.57
78+.00 0.65
84+.00 0.77

vi\..\civihdesign\drainage\deersprings.fm2

01/18/05 09:04:04 AM

© Haestad Methods, Inc.

Stantec Consulting Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Stantec Consuiting Inc.

+1-203-755-1666

FlowMaster v7.0 {7.0005]}
Page 2 of 2




X-SECTION A
Cross Section for Irregular Channel

Project Description

— Worksheet X-SECTION A
! Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

1y Section Data

Mannings Coefficient 0.016
Channel Slope 0.029600 ft/ft
Water Surface Elevation 0.66 ft
Elevation Range 0.00 to 0.83
y Discharge 81.00 cfs
z
0.90
< < L
O. 30 P / \\é\
0.00

0+.00 8+.00 16+.0024+.0032+.0040+.0048+.0056+.0064+.0072+.0080+.0088+.00

| v:10.00\
H:1
NTS

Project Engineer: Stantec Consulting Inc.
vi\..\civildesign\drainage\deersprings.fm2 Stantec Consulting inc FlowMaster v7.0 [7.0005]

01/18/05 09:04:17 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




X-SECTION A
Worksheet for Irregular Channel

sy /09r

Project Description [ < WS n.;@f)
i e, /

Worksheet X-SECTION A (}7,7,/»;@,‘&, f

Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 0.029600 ft/ft . £ /c*(,/ 5
. : . 370 A :

Discharge . 114.00 cfs Storrm drea Capacifps ere po7 U5 fel”

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Method Horton's Method

Results .

Mannings Coefficient 0.016

Water Surface Elevation 0.72 ft

Elevation Range 0.00 to 0.83

Flow Area 17.9 f2

Wetted Perimeter 7134 ft /

Top Width 70.14 ft Z. (ﬂ

Actual Depth 0.72 ft lg

Critical Elevation 0.90 ft D,(\/ — .

Critical Slope 0.005219 fu/ft = (_, }7

Velocity 6.37 fis ) pEr S ’

Veiocity Head 0.63 ft 0 -

Specific Energy 1.35 ft

Froude Number 2.22

Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.11760574 ft.
Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+.00 7+.00 0.013
7+.00 72+.00 0.017
72+.00 84+.00 0.013

Natural Channel Points

Station Elevation
(ft) (ft)

0+.00 0.60
5+.00 0.50
5+.50 0.50
5+.50 0.00
7+.00 0.17
40+.00 0.83
72+.00 0.19

Project Engineer: Stantec Consulting inc.

vi\...\civil\design\drainage\deersprings.fm2 Stantec Consulting Inc FlowMaster v7.0 [7.0005]

01/18/05 09:16:25 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 2
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Worksheet for Irregular Channel

Project Description

X-SECTION A
LS55 (Pr) /00

Worksheet X-SECTION A
Flow Element lregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Channel Slope 0.029600 fi/ft

Discharge 163.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results

Mannings Coefficient 0.016
Woater Surface Elevation 0.79 it
Elevation Range 0.00 t0 0.83
Flow Area 23.3 ft?
Wetted Perimeter 81.23 ft
Top Width 79.93 ft
Actual Depth 0.79 ft
Critical Elevation 1.00 ft
Critical Slope 0.004798 fuft
Velocity 7.00 ft/s
Velocity Head 0.76 ft
Specific Energy 1.55 ft
Froude Number 2.28
Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.18934842 ft.
Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+.00 7+.00 0.013
7+.00 72+.00 0.017
72+.00 84+.00 0.013

Natural Channel Points

Station Elevation
(ft) (ft)
0+.00 0.60
5+.00 0.50
5+.50 0.50
5+.50 0.00
7+.00 0.17
40+.00 0.83
72+.00 0.19

v:\.. \civildesign\drainage\deersprings.fm2
01/18/05 09:16:42 AM © Haestad Methods, Inc.

Stantec Consulting Inc
37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666

Dxv .
679 #7700 = S5 < &

/

Project Engineer: Stantec Consulting Inc.
FlowMaster v7.0 [7.0005]
Page 1 of 2




X-SECTION A
Worksheet for Irregular Channel

Natural Channel Points

— Station Elevation
i () ()
'j 73+.50 0.02
73+.50 0.57
74+.00 0.57
B 78+.00 0.65
84+.00 0.77

Project Engineer: Stantec Consulting inc.
vi\...\civildesign\drainage\deersprings.fm2 Stantec Consulting Inc FlowMaster v7.0 [7.0005}
01/18/05 09:16:42 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 2 of 2
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X-SECTION A
Cross Section for Irregular Channel

Project Description

Worksheet X-SECTION A
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficient 0.016
Channel Slope 0.029600 fu/ft
Water Surface Elevation 0.79 ft
Elevation Range 0.00 to 0.83
Discharge 163.00 cfs

0.90

o 60 Y // \\ = //C/

. e [ T — -l
0.30 e —
0.00 - -
0+.00 8+.00 16+.0024+.0032+.0040+.0048+.0056+.0064+.0072+.0080+.0088+.00
v:10.00\
H:1
NTS
Project Engineer: Stantec Consulting Inc.
v:\...\civildesign\drainage\deersprings.fm2 Stantec Consulting Inc FlowMaster v7.0 [7.0005]

01/18/05 09:16:50 AM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Page 1of 1




[

Loememnnd

L S

DEER SPRINGS, 100-YR AFTER OVERFLOW

Worksheet for Irregular Channel 100 i

Lorer vV Propused

Project Description % Ggec T’:O A) B

Worksheet DEER SPRINGS WAY

Flow Element lrregular Channel
Method Manning's Formula
Solve For Channel Depth
input Data

Channel Slope 0.008300 ft/ft

Dsase 15500 o~ el Flow) Fom borh A+ S, 5iaes

Options O\P“\’ﬁ(‘ “"'L& e 'f\fm’“).
: b
gurrent Roughnest% Mc.-:‘thod Improved Lotter.s Method A? Pt‘@ %.:} At e S—M‘f“far-' | S S- ,.}-0 a -
pen Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Metho: Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 0.95 ft
Elevation Range 0.00to 0.87
Flow Area 34.8 ft2
Wetted Perimeter 85.78 ft
Top Width 84.00 ft
Actual Depth 0.95 ft
Critical Elevation 1.03 ft
Critical Slope 0.004763 ft/ft
Velocity 4.69 fi's Dev s 3.5 4.9
Velocity Head 0.34 ft
Specific Energy 1.29 ft e L g
Froude Number 1.29 =44 <6 , 0‘&1
Flow Type Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.35065747 ft. e’ o Ar -/ Lasve. w&qs [ A.WWS
Hea yer Cemdition),

Roughness Segments

Start End Mannings
Station Station Coefficient
0+.00 7+.00 0.013
7+.00 72+.00 0.017
72+.00 84+.00 0.013

Natural Channel Points

Station Elevation
(ft) (ft)
0+.00 0.60
5+.00 0.50
5+.50 0.50
5+.50 0.00
7+.00 0.13
7+.00 0.21
40+.00 0.87
72+.00 0.23

Project Engineer: Stantec Consulting Inc.

vi\...\civihdesign\drainage\deersprings.fm2 Stantec Consuiting Inc FlowMaster v7.0 [7.0005}
12/29/04 03:33:57 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 2




Natural Channel Points

DEER SPRINGS, 100-YR AFTER OVERFLOW

Worksheet for Irregular Channel

Station Elevation
(ft)
72+.00 0.14
73+.50 0.02
73+.50 0.52
74+.00 0.52
78+.00 0.60
84+.00 0.72
vi\..\cividesign\drainage\deersprings.fm2 Stantec Consulting Inc

12/29/04 03:33:57 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Stantec Consulting Inc.
FlowMaster v7.0 [7.0005}
+1-203-755-1666 Page 2 of 2
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Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

DEER SPRINGS WAY
lrregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.016
Channel Slope 0.008300 ft/ft
Water Surface Elevation 0.95 ft
Elevation Range 0.00 t0 0.87
Discharge 163.00 cfs
0.90 =
0.60 e P ——] =2
0.30 — \ﬁk
0.00

v:\__\civildesign\drainage\deersprings.fm2

12/29/04 03:34:27 PM

@© Haestad Methods, Inc.

Stantec Consuiting Inc
37 Brookside Road Waterbury, CT 06708 USA

0+.00 8+.00 16+.0024+.0032+.0040+.0048+.0056+.0064+.0072+.0080+.0088+.00

v:1o.oB
H:1
NTS

Project Engineer: Stantec Consulting inc.

+1-203-755-1666

FlowMaster v7.0 [7.0005}
Page 1 of 1
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X-SECTION B

Worksheet for Irregular Channel

Project Description

Worksheet X-SECTIONB
Flow Element Irreguiar Channel

Method Manning's Formula
Solve For Channel Depth
Input Data
Channel Slope 0.008300 ft/it
eorge = (47-)
Discharge 33.00 cfs -~
Options

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Results

Mannings Coefficient 0.016

Water Surface Elevation 0.61 ft

Elevation Range 0.00 t0 0.83

Flow Area 113 2

Wetted Perimeter 55.44 ft

Top Width 54.35 ft

Actuai Depth 0.61 ft D 7(‘/
Critical Elevation 0.63 ft ~—
Critical Slope 0.006481 fr/ft

Velocity 2.91 fi/s

Velocity Head 0.13 ft

Specific Energy 0.74 ft

Froude Number 1.12

Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.12303191e-1 ft.
Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+.00 7+.00 0.013
7+.00 72+.00 0.017
72+.00 84+.00 0.013

Natural Channel Points

Station Elevation
(ft) (ft)
0+.00 0.60
5+.00 0.50
5+.50 0.50
5+.50 0.00
7+.00 0.17
40+.00 0.83
72+.00 0.19

v:\...\civil\design\drainage\deersprings.fm2
01/18/05 09:05:56 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Stantec Consuiting Inc

0-(0‘ < ;—ql:

Ly <G

Project Engineer: Stantec Consulting Inc.
FlowMaster v7.0 [7.0005]
+1-203-755-1666 Page 1 of 2
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X-SECTION B
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

X-SECTION B
Irregular Channel
Manning’s Formula
Channel Depth

Section Data

NTS

Project Engineer: Stantec Consulting Inc.

Mannings Coefficient 0.016
Channel Siope 0.008300 ft/ft
Water Surface Elevation 0.61 ft
Elevation Range 0.00 to 0.83
Discharge 33.00 cfs
{ —_ —
10 det love des a7 SsTe
' | TS MaYed.
Howw eve Y, Pe Sterm drd
0.90 -
— i h //6'\'
0.60 (e 4/;_’./' \\~\ -
0.00
0+.00 8+.00 16+.0024+.0032+.0040+.0048+.0056+.0064+.0072+.00 80+.0088+.00
V:10.0 B
H:1
vi\..\civildesigmdrainage\deersprings.fm2 Stantec Consuiting Inc

01/18/05 10:14:03 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 1
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X-SECTION B

Worksheet for Irregular Channel

Project Description

Worksheet X-SECTION B

Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 0.008300 ft/ft

Discharge 81.00 cfs = (/10—3 - ;;'7
Options

Current Roughness Method
Open Channel Weighting Method

Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Results

Mannings Coefficient
Water Surface Elevation

Elevation Range
Flow Area
Wetted Perimeter
Top Width
Actual Depth
Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Fiow Type

0.016

0.78

0.00 to 0.83
223

79.90

78.63

0.78

0.82
0.005544
3.64

0.21

0.98

1.21
Supercritical

ft

E= = -

ft/ft
ft/s

Calculation Messages:

Water elevation exceeds lowest end station by 0.17631261 ft.

Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+.00 7+.00 0.013
7+.00 72+.00 0.017
72+.00 84+.00 0.013

Natural Channel Points

Station Elevation
iy )

0+.00 0.60
5+.00 0.50
5+.50 0.50
5+.50 0.00
7+.00 0.17
-40+.00 0.83
72+.00 0.19

v:\..\civil\design\drainage\deersprings.fm2

01/18/05 09:06:11 AM

© Haestad Methods, Inc.

Stantec Consulting Inc
37 Brookside Road Waterbury, CT 06708 USA

Foruee (00N

Project Engineer: Stantec Consuiting Inc.
FiowMaster v7.0 [7.0005]
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X-SECTION B

Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
) (ft)
73+.50 0.02
73+.50 0.57
74+.00 0.57
78+.00 0.65
84+.00 0.77

v:\...\civil\design\drainage\deersprings.fm2
01/18/05 09:06:11 AM © Haestad Methods, Inc.

Stantec Consuiting Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Stantec Consulting inc.

+1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 2 of 2
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X-SECTION B
Cross Section for Irregular Channel

Project Description

Worksheet X-SECTION B
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.016
Channel Slope 0.008300 ft/ft
Water Surface Elevation 0.78 ft
Elevation Range 0.00 to 0.83
Discharge 81.00 cfs
0.90 = — = —
0.60¢ el W = _—
0.30 . —
0.00 : ik
0+.00 8+.00 16+.0024+.0032+.0040+.0048+.0056+.0064+.0072+.0080+.0088+.00
v:10.00\
H:1
NTS

v\ \civildesign\drainage\deersprings.fm2 Stantec Consulting Inc

01/18/05 09:06:24 AM ®© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Stantec Consuiting Inc.
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 1 of 1
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X-SECTION C
Worksheet for Irregular Channel

Project Description

Worksheet X-SECTION C
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Channel Slope  0.029600 f/ft
Discharge 163.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Resuits
Mannings Coefficient 0.016
Water Surface Elevation 0.79 ft
Etevation Range 0.00 to 0.83
Flow Area 23.3 ft2
Wetted Perimeter 81.23 ft
Top Width 79.93 ft
Actual Depth 0.79 ft
Critical Elevation 1.00 ft
- Critical Slope 0.004798 ft/ft
Velocity 7.00 ft/s
Velocity Head 0.76 ft
Specific Energy . 1.65 ft
Froude Number 2.28
Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.18934842 ft.
Flow is divided.

Roughness Segments

Start End Mannings

Station Station Coefficient
0+.00 7+.00 0.013
7+.00 72+.00 0.017
72+.00 84+.00 0.013

Natural Channel Points

ELshas (oo v
<9r ProposSe 8 &3YVS Flad P

‘éuc smc?')

DV
(Q.7°|)(7.0d) = 55 <Z5 e

——

et \esS thew b Hhot, 04 0%

Station Elevation
{ft) {ft)

0+.00 0.60
5+.00 0.50
5+.50 0.50
5+.50 0.00
7+.00 0.17
40+.00 0.83
72+.00 0.19

Project Engineer: Stantec Consulting Inc.

v:\.. \civil\design\drainage\deersprings.fm2 Stantec Consulting Inc FlowMaster v7.0 [7.0005]

01/13/05 11:51:26 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 2
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X-SECTION C
Worksheet for Irregular Channel

Forue. 109yr

Project Description

Worksheet X-SECTION C
Flow Element lrregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Channel Siope 0.029600 ft/ft

Discharge 22.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results
Mannings Coefficient 0.015
Water Surface Elevation 0.44 ft
Elevation Range 0.00 to0 0.83
Flow Area 4.5 ft2
Wetted Perimeter 30.17 ft
Top Width 29.28 ft )
Actual Depth 0.44 1t D )LU
Critical Elevati 056 ft -
ritical Elevation . - v
Critical Slope 0.005603 f/ft (O_ ] L\)@ , 5/5) T R,A L é
Velocity 4.89 fi/s ’
Velocity Head 0.37 ft
Specific Energy 0.81 ft
Froude Number 2.20
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+.00 7+.00 0.013
7+.00 72+.00 0.017
72+.00 84+.00 0.013
Natural Channel Points
Station Elevation
{ft) )
0+.00 0.60
5+.00 0.50
5+.50 0.50
5+.50 0.00
7+.00 0.17
40+.00 0.83
72+.00 0.19
73+.50 0.02
Project Engineer: Stantec Consulting Inc.
v\, \civil\design\drainage\deersprings.fm2 Stantec Consuiting inc FlowMaster v7.0 [7.0005]

01/13/05 11:59:20 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 2




P -

)

X-SECTION C
Cross Section for Irregular Channel

Project Description

Worksheet X-SECTIONC
Flow Element irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficient 0.015
Channel Slope 0.029600 ft/ft
Water Surface Elevation 0.44 ft
Elevation Range 0.00 to 0.83
Discharge 22.00 cfs
] - A- o oS
- Lo dreetiod
A X de lawe 19 E2
0.90
. G <z l/ —— = sl
0.30 e ——
0.00
0+.00 8+.00 16+.0024+.0032+.0040+.0048+.0056+.0064+.0072+.0080+.0088+.00
v:10.00\
H:1
NTS
Project Engineer: Stantec Consulting Inc.
v:\.. \civihdesign\drainage\deersprings.fm2 Stantec Consulting inc FlowMaster v7.0 [7.0005]

01/13/05 12:03:02 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Page 1 of 1




X-SECTION C
Worksheet for Irregular Channel

Project Description

Fotue- (00

Worksheet X-SECTION C
Flow Element lrregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Channel Slope 0.029600 ft/ft

Discharge 62.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area

Wetted Perimeter
Top Width

Actual Depth

Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.016
0.61 ft
0.00to0 0.83
11.3 2
55.31 ft
54.22 ft
0.61 ft
0.76 ft
0.005958 ft/ft
5.49 fi/s
0.47 it
1.08 ft
2.12
Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.11469366e-1 ft.

Flow is divided.

DXV =

i e s

~ el)(sw)= 33«8

dearh 16 less He [Fr

Roughness Segments

Start End Mannings
Station Station Coefficient
0+.00 7+.00 0.013
7+.00 72+.00 0.017
72+.00 84+.00 0.013
Natural Channel Points
Station Elevation
() (ft)
0+.00 0.60
5+.00 0.50
5+.50 0.50
5+.50 0.00
7+.00 0.17
40+.00 0.83
72+.00 0.19

vi\.. \civildesign\drainage\deersprings.fm2
01/13/05 11:59:02 AM

® Haestad Methods, Inc.

Stantec Consulting Inc

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Stantec Consulting inc.
FlowMaster v7.0 [7.0005]
Page 1 of 2




X-SECTION D

Worksheet for Irregular Channel

j Project Description

Etstos (00 yr

o Worksheet X-SECTIOND

Flow Element Irreguiar Channel
Method Manning’s Formula
Solve For Channel Depth

) input Data
Channel Slope 0.013800 ft/ft

i Discharge 195.00 cfs
Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

i Resuits
Mannings Coefficient 0.016
- Water Surface Elevation 0.81 ft
1 Elevation Range 0.00 to 0.83
~ Flow Area 334 ft
Wetted Perimeter 85.54 ft
2
Top Width 84.00 ft
B Actual Depth 091 ft Dxv
Critical Elevation 1.06 ft < & v
Critical Slope 0.004653 fift QP\ \)( s KLD = S5.3
{ Velocity 5.84 fis -
Velocity Head 0.53 ft
Specific Energy 1.44 ft /O o WK,
L ,{4 & 48
Froude Number 1.63 aJote lesS 4w é '1“)«4.)
Flow Type Supercritical

Calculation Messages:

Roughness Segments

Start End Mannings
Station Station Coefficient
0+.00 7+.00 0.013
7+.00 72+.00 0.017
et 72+.00 84+.00 0.013

Natural Channel Points

- Station Elevation
4] (f
0+.00 0.60
5+.00 0.50
5+.50 0.50
5+.50 0.00
7+.00 0.17
- 40+.00 0.83
N 72+.00 0.19
73+.50 0.02

vi\..\civil\design\drainage\deersprings.fm2
01/13/05 12:50:42 PM © Haestad Methods, Inc.

Water elevation exceeds lowest end station by 0.31024719 ft.

Project Engineer: Stantec Consuiting inc.
FlowMaster v7.0 [7.0005]
Page 1 of 2
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X-SECTION D
Worksheet for Irregular Channel

Project Description

Worksheet X-SECTION D

Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 0.013800 ft/ft

Discharge 30.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Method

Horton's Method

Forue. 1oyr

psSRBLIE R0 £ L

R Qry e 2e3S both waz.$

Results
Mannings Coefficient 0.016
Water Surface Elevation 0.55 ft
Elevation Range 0.00 to 0.83
Flow Area 8.3 f*
Wetted Perimeter 43.92 ft
Top Width 42.87 ft
Actual Depth 0.55 ft
Critical Elevation 0.62 ft
Critical Slope 0.006271 ft/ft
Velocity 3.63 ft/s D v
Velocity Head 0.20 ft YV
Specific Energy 0.75 ft
Froude Number 1.46
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+.00 7+.00 0.013
7+.00 72+.00 0.017
72+.00 84+.00 0.013

Naturai Channel Points

Station Elevation
(fty (fty
0+.00 0.60
5+.00 0.50
5+.50 0.50
5+.50 0.00
7+.00 0.17
40+.00 0.83
72+.00 0.19
73+.50 0.02

v:\...\civihdesign\drainage\deersprings.fm2
01/13/05 12:51:18 PM

® Haestad Methods, Inc.

Stantec Consulting Inc

37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Stantec Consuiting Inc.
FlowMaster v7.0 [7.0005]
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A-DEUIIUN U
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Eiement
Method

Solve For

X-SECTION D
lrregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.016
Channei Slope 0.013800 ft/ft
Water Surface Elevation 0.55 ft
Elevation Range 0.00 t0 0.83
Discharge 30.00 cfs
’ -]
12 et lawe achive
0.90 -
0.60 G = )/\/\\ | ™
= ‘\
0.30 L —
0.00

0+.00 8+.00 16+.0024+.0032+.0040+.0048+.0056+.0064+.0072+.0080+.00 88+.00

v:\...\civildesign\drainage\deersprings.fm2 Stantec Consulting inc

01/13/05 12:51:29 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

v:10.00\
H:1
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Project Engineer: Stantec Consulting Inc.
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FlowMaster v7.0 [7.0005}
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ADEVIIVUN D
Worksheet for Irregular Channel

M —
s 4
< Project Description }'U'TL)‘ c ) OO \[r
Worksheet X-SECTIOND
b Flow Element Irregular Channel
Ll Method Manning's Formula
Solve For Channel Depth
5[ Input Data
Channei Slope 0.013800 fu/ft
Discharge 78.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.018
- Water Surface Elevation 0.72 ft
Elevation Range 0.00 to 0.83
Flow Area 17.9 f2
Wetted Perimeter 71.40 ft
Top Width 70.20 ft
Actual Depth 0.72 ft
Critical Elevation 0.81 ft D wv
Critical Slope 0.005632 ft/ft
Velocity 435 fi/s (0 79\)( N 33): s. ) < Ca 0,
Velocity Head 0.29 ft i
Specific Energy 1.01 ft
Froude Number 1.52
Flow Type Supercritical

Calcuiation Messages:
Water elevation exceeds lowest end station by 0.11799938 ft.
Flow is divided.

Roughness Segments

Start End Mannings

Station Station .Coefficient
0+.00 7+.00 0.013
» 7+.00 72+.00 0.017
72+.00 84+.00 0.013

Natural Channel Points

Station Elevation
(ft) ]

0+.00 0.60

) 5+.00 0.50
5+.50 0.50

5+.50 0.00

7+.00 0.17

40+.00 0.83

72+.00 0.19

Project Engineer: Stantec Consulting Inc.
vi\...\civihdesign\drainage\deersprings.fm2 Stantec Consulting Inc FlowMaster v7.0 [7.0005])
01/13/05 12:51:01 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 2
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X-SECTION E

Worksheet for Irregular Channel

Project Description

Worksheet X-SECTIONE
Flow Element Irregular Channel

Method Manning's Formula
Solve For Channel Depth
Input Data

Channel Slope 0.004000 ft/ft

Discharge 180.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results

Mannings Coefficient 0.016
Water Surface Elevation 99.04 ft
Elevation Range 97.97 to 99.36
Flow Area 44.8 ft2
Wetted Perimeter 78.53 ft
Top Width 76.00 ft
Actual Depth 1.07 ft
Critical Elevation 97.97 ft
Critical Slope 0.000000 ft/ft
Velocity 4,02 ft/s
Velocity Head 0.25 ft
Specific Energy 99.29 ft
Froude Number 0.92
Flow Type Subcritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.46931551 ft.

Flow is divided.

Roughness Segments

Start End Mannings
Station Station © Coefficient
0+.00 7+.00 0.013
7+.00 73+.00 0.017
73+.00 80+.00 0.013

Naturai Channe! Points

Station Elevation
(i) (ft)
0+.00 98.57
5+.00 98.47
5+.50 98.47
5+.50 97.97
7+.00 98.14
43+.00 98.86
43+.00 99.36

v:\..\civildesign\drainage\deersprings.fm2

v Stantec Consulting Inc
01/13/05 02:15:29 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666
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X-SECTION E
« Worksheet for Irregular Channel

Project Description

Worksheet X-SECTION E

Flow Element Irregular Channel ﬁ-}'\f\(‘e/ l O \é Y
Method Manning's Formula

Soive For Channel Depth

Input Data

Channel Slope 0.004000 fi/ft

Discharge 30.00 cfs

Options

Current Roughness Method

Open Channel Weighting Method
Closed Channel Weighting Method

improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area

Wetted Perimeter
Top Width

Actual Depth

Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.016
98.61 ft
97.97 to 99.36
13.9 fi2
62.41 ft
61.29 ft
0.64 ft
98.58 ft
0.006541 fu/ift
2.15 ft/s
0.07 ft
98.69 ft
0.80
Subcritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.42892623e-1 ft.

Flow is divided.

Roughness Segments

Start End Manni 1S Maye

St ouen  Loenoss 2 e £ Qeed be 18
0+.00 7+.00 0.013 DAL = L3, cee
7+.00 73+.00 0.017 s T ,’2’ o = }
73+.00 80+.00 0.013 O\LW“ S

Natural Channel Points

Station Elevation
(f) ()
0+.00 98.57
5+.00 98.47
5+.50 98.47
5+.50 97.97
7+.00 98.14
43+.00 98.86
43+.00 99.36

vi\...\civildesign\drainage\deersprings.fm2
© Haestad Methods, Inc.

01/13/05 02:16:11 PM

Project Engineer: Stantec Consuiting Inc.
FlowMaster v7.0 [7.0005]
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A~DLLVIIUN
Worksheet for Irregular Channel

Natural Channel Points

- Station Elevation
] (f) )

) 47+.00 99.16
47+.00 98.66

73+.00 98.14
] ; 74+.50 97.97
74+.50 98.47

. 75+.00 98.47
80+.00 98.57

R

- Project Engineer: Stantec Consulting inc.

vi\..\civil\design\drainage\deersprings.fm2 Stantec Consuiting Inc FlowMaster v7.0 [7.0005]
01/13/05 02:16:11 PM ®© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 2 0of 2




P A-SEUGIIUN E
Cross Section for Irregular Channel

Project Description

- Worksheet X-SECTION E
: Flow Element lrregular Channel
» Method " Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.016

) Channel Slope 0.004000 fu/ft
Water Surface Elevation 98.61 ft
Elevation Range 97.97 to 99.36
Discharge 30.00 cfs’

99.40 \

99.00

— L

98.60,\I l_/

98.20 : : :

97.80
0+.00 10+.00 20+.00 30+.00 40+.00 50+.00 60+.00 70+.00 80+.00

([J
{

V:10.0B
H:1
NTS

Project Engineer: Stantec Consulting Inc.
vi\...\civihdesign\drainage\deersprings.fm2 Stantec Consuiting Inc FlowMaster v7.0 {7.0005]
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ADLCUIIUN B
Worksheet for Irregular Channel

Project Description w |60 yid

R Worksheet X-SECTION E
g | Flow Element Irreguiar Channel
L Method Manning's Formula
Solve For Channel Depth
Input Data
Channel Slope 0.004000 ft/ft
Discharge 93.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 98.84 ft
Elevation Range 97.97 to 99.36
Flow Area 29.8 ft?
Wetted Perimeter 76.90 ft
Top Width 75.13 it 'D
Actual Depth 0.87 ft l %V- : /
Critical Elevation 97.97 ft - ' é
Critical Slope 0.000000 ft/ft CO 5 7)( 2.1 }) = Q7 <L
Velocity ' 3.12 fis !
Velocity Head 0.15 ft y
Specific Energy 98.99 ft )\ c[ s 2\
f Froude Number 0.87 — |ess Ham | eFth.
N Flow Type Subcritical

! Calculation Messages:
| Water elevation exceeds lowest end station by 0.2726904 ft.
] Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+.00 7+.00 0.013
7+.00 73+.00 0.017
73+.00 80+.00 0.013

Natural Channel Points

Station Elevation
(ft) {ft)

R 0+.00 98.57
5+.00 98.47

5+.50 98.47

5+.50 97.97

7+.00 98.14

43+.00 98.86

43+.00 99.36

Project Engineer: Stantec Consulting Inc.

v:\...\civil\design\drainage\deersprings.fmz Stantec Consulting Inc FlowMaster v7.0 [7.0005}
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[ X-SECTION F
Worksheet for Irregular Channel

-
Project Description
— Worksheet X-SECTION F
' » Flow Element irregular Channel O ! 0
) Method Manning's Formula l VOPOxA' Q)‘ZS‘!—N_S l O \{f
Solve For Channel Depth
B
i Input Data
Channel Slope 0.024000 f/ft
2 Discharge 91.00 cfs
Options
' ‘ Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
’ ; Results
Mannings Coefficient 0.017
- Water Surface Elevation 98.96 ft
| Elevation Range 98.39 to 99.05
' Flow Area 202 ft2
Wetted Perimeter 109.05 ft
Top Width 108.03 ft
Actual Depth 0.57 ft
Critical Elevation 99.05 ft
Critical Slope 0.006254 ft/ft D:N
Velocity 451 ft/s e é
. - L
Velocity Head 0.32 ft ( o 5—7) C .S D O} L £
Specific Energy 99.27 ft Niadid
Froude Number 1.84
Flow Type Supercritical
Calculation Messages: \ i\ el & Faf“ [@x{f* &4 LSO

Flow is divided.

Roughness Segments

Start End Mannings

" Station Station Coefficient
0+.00 7+.00 0.013
7+.00 108+.00 0.017
= 108+.00 115+.00 0.013

Natural Channel Points

Station Elevation

(ft) (ft)
‘0+.00 98.99
» 5+.00 98.89
5+.50 98.89
5+.50 98.39
7+.00 98.56
- 65+.00 98.96
108+.00 98.62
109+.50 98.45

Project Engineer: Stantec Consulting Inc.

v:\...\civil\design\drainage\deersprings.fm2 Stantec Consuiting Inc FlowMaster v7.0 [7.0005]
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Buffalo, 100-yr flow split to north
Worksheet for Irregular Channel

Project Description

Fotue— Oy

Worksheet Buffalo, flow to north
Flow Element Irregular Channel ¥
\
Method Manning's Formula l 1 . ¢ oL VEIYAN I
Solve For Channel Depth * FZ 5 -
Cordedued LiesT™ S.46
Input Data loﬁl ; CMU’)'
Channel Slope 0.024000 ft/ft
Discharge 38.00 cfs
Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results
Mannings Coefficient 0.017
Water Surface Elevation 98.90 ft
Elevation Range 98.39 to 98.99
Flow Area 8.8 ftz
Wetted Perimeter 51.59 ft
Top Width 51.08 ft
Actual Depth 0.51 ft
Critical Elevation 98.99 ft
Critical Slope 0.006636 fuft Duv
Velocity 4.30 fi/s gt
Velocity Head 0.29 ft N X - Z (;
Specific Energy 99.18 ft @;b lK L\ uBD Qk a
Froude Number 1.82 ~
Flow Type Supercritical
Roughness Segments
Start End Mannings & 'H«* €
Station Station Coefficient D - _/ LQ,JQS e &5*}"“ 5 9‘}«; é:’/
0+.00 7+.00 0.013 < a?@,_}
7+.00 65+.00 0.017 et

Natural Channel Points

Station Elevation
(ft) (ft)
0+.00 98.99
5+.00 98.89
5+.50 98.89
5+.50 98.39
7+.00 98.56
65+.00 98.96

vi\...\civil\design\drainage\deersprings.fm2

01/13/05 02:29:08 PM

Project Engineer: Stantec Consuiting Inc.
FlowMaster v7.0 [7.0005]
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NOCUVIIVUNTF
‘Cross Section for Irregular Channel

Project Description

. Worksheet Buffalo, flow to north

"’ Flow Element Irregular Channel

L) Method Manning’s Formula
Solve For Channel Depth

Section Data

4 Mannings Coefficient 0.017
[ Channel Slope 0.024000 fyft
L Water Surface Elevation 98.90 . ft
Elevation Range 98.39 to 98.99
Discharge 38.00 cfs
L\)Lc,&i Figr Sde.
8868 : :
98.75
: 98.55 7
98.35 4

0+.00 10+.00 20+.00 30+.00 40+.00 50+.00 60+.00 70+.00

v:1o.oh
H:1
NTS

) Project Engineer: Stantec Consuiting Inc.
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