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PEARCE FARM -CD PKG 1
STORM DRAINAGE SYSTEM CALCULATIONS

GENERAL DESCRIPTION

Pearce Farm is a proposed residential development located between Forestville Road and Burlington Mills Road in
Rolesville, NC. This 224-acre site will consist of single-family lots, along with the associated infrastructure. The total
development will consist of approximately 559 lots, including various types of single-family housing, seven
stormwater control measures, sidewalks, roadways, greenway trails, and associated infrastructure and
various amenities.

The Pearce Farm development is located within the Neuse River basin with the site’s stormwater runoff draining into
Toms Creek. The proposed development shall be subject to erosion control requirements set forth in the Rolesville Land
Development Ordinance and Wake County standards.

CALCULATION METHODOLOGY

> Rainfall data for the Rolesville, NC region was taken from NOAA Atlas 14. This data describes a depth-duration-
frequency (DDF) table describing rainfall depth versus time for varying return periods in the Rolesville, NC
area. These rainfall depths are entered into the “Stormwater Studio” application to determine design flows
associated with the storm drainage system. Please reference the rainfall data section within this report for
additional information.

> The time of concentration was calculated using the Kirpich Method.
> The existing on-site topography used in the analysis is from a field survey by BNK.

> For each individual storm drainage inlet, a drainage area was measured as well as assigning impervious surface
percentage. From this impervious percentage, a rational c factor was calculated based on 0.95 for impervious
areas. For drainage areas with a combination of both pervious (Open Space and Lawns, C=0.35) and

“, n

impervious areas, a composite “c” factor was interpolated.

> The pipes were sized using “Stormwater Studio 2021 Ver. 3.0.0.25”. This program accepts the input data from
each inlet, as well as physical characteristics of the storm system to be designed, and calculates flow rates and
pipe sizes throughout the system. The final results of this program as well as calculated pipe sizes and
hydraulic grade lines may be found in the appropriate section of this report. The minimum pipe size was 15”
unless otherwise shown on the plans. Pipe material is RCP or HDPE as indicated on the plans.

> The inlet types included for this project are primarily NCDOT type combination catch basins with curb inlets

and grates. The calculations include an analysis to determine gutter spread at these inlets based on a 4-in per
hour rainfall intensity.

creating experiences through experience 2905 Meridian Parkway, Durham, NC 27713 / 919. 361. 5000
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> The storm water network was analyzed for the 10-year storm event using a starting time of concentration of 5
minutes.

> The various inlet types are shown on the stormwater detail sheets, within the plan set. Flared end sections or
Endwalls are used at discharge points. Headwalls or structures are used at inlet points. Velocity dissipators are
provided at discharge points to prevent erosion and scour in these areas. The dissipators have been sized
using the NYDOT method.

> For Wall Drains, the pipes were sized using “Studio Express” by “Hydrology Studio Ver. 1.0.0.10”. This
program accepts the input data from each inlet, as well as physical characteristics of the storm system to be
designed, and calculates flow rates and pipe sizes throughout the system. The final results of this program as
well as calculated pipe sizes may be found in the appropriate section of this report. The minimum pipe size is
8” unless otherwise shown on the plans. Pipe material is PVC as indicated on the plans.

creating experiences through experience 20f2
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12/2/24, 11:08 AM

Precipitation Frequency Data Server

NOAA Atlas 14, Volume 2, Version 3

Location name: Wake Forest, North Carolina, USA*
Latitude: 35.9206°, Longitude: -78.5002°

Elevation: 329 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland
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PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in incheslhour)1 ‘
Durati Average recurrence interval (years) |
uration
[ 1 [ 2 || 5 || 10 | 25 50 100 |[ 200 |[ 500 | 1000 |
5-min 4.84 5.62 6.42 7.19 7.97 8.58 9.12 9.60 10.1 10.6
(4.43-5.28) || (5.15-6.14) || (5.88-7.00) || (6.58-7.84) || (7.26-8.69) || (7.79-9.35) || (8.23-9.94) || (8.60-10.5) |[ (9.01-11.1) || (9.35-11.6)
10-min 3.86 4.49 5.14 5.75 6.35 6.83 7.25 7.61 8.02 8.35
(3.54-4.22) || (4.12-4.91) || (4.71-5.60) || (5.26-6.27) || (5.78-6.92) || (6.20-7.45) || (6.53-7.90) || (6.82-8.30) || (7.12-8.75) || (7.36-9.13)
15-min 3.22 3.77 4.33 4.85 5.37 5.77 6.11 6.40 6.72 6.98
(2.95-3.52) || (3.45-4.12) || (3.97-4.73) || (4.44-5.29) || (4.89-5.85) || (5.23-6.28) || (5.51-6.65) || (5.74-6.98) || (5.98-7.34) || (6.16-7.64)
30-min 2.21 2.60 3.08 3.51 3.97 4.34 4.68 4.98 5.35 5.65
! (2.02-2.41) || (2.38-2.84) || (2.82-3.36) || (3.21-3.83) || (3.62-4.33) || (3.94-4.73) || (4.22-5.10) || (4.47-5.44) || (4.76-5.84) || (4.98-6.18)
60-min 1.38 1.63 1.97 2.29 2.65 2.94 3.22 3.49 3.84 413
(1.26-1.50) || (1.50-1.78) || (1.81-2.15) || (2.09-2.49) || (2.41-2.88) || (2.67-3.21) || (2.90-3.51) || (3.13-3.81) || (3.41-4.19) || (3.64-4.51)
2-hr 0.803 0.957 1.17 1.37 1.61 1.81 2.01 2.21 2.47 2.70
(0.730-0.886)|| (0.874-1.05) || (1.06-1.28) || (1.24-1.50) || (1.45-1.76) || (1.63-1.98) || (1.79-2.20) || (1.96-2.42) || (2.17-2.71) || (2.35-2.96)
3-hr 0.566 0.675 0.828 0.977 1.16 1.32 1.48 1.64 1.86 2.06
(0.515-0.627)|/(0.617-0.745)|((0.754-0.913)|| (0.887-1.07) || (1.04-1.27) || (1.18-1.45) || (1.31-1.62) || (1.45-1.80) || (1.62-2.04) || (1.78-2.26)
6-hr 0.341 0.406 0.499 0.589 0.702 0.802 0.903 1.01 1.15 1.28
(0.311-0.376)|(0.372-0.447)||(0.455-0.548)|((0.536-0.647)||(0.635-0.768)||(0.721-0.876)||(0.804-0.985)|| (0.889-1.10) || (1.00-1.25) || (1.10-1.40)
12-hr 0.200 0.238 0.294 0.349 0.419 0.482 0.546 0.614 0.708 0.794
(0.183-0.220)|/(0.219-0.261)|((0.269-0.322)|/(0.318-0.382)|(0.379-0.457)|(0.433-0.524)||(0.486-0.592)||(0.540-0.666)|( (0.6 13-0.768)||(0.678-0.862)
24-hr 0.119 0.143 0.180 0.209 0.249 0.280 0.312 0.345 0.391 0.426
(0.110-0.128)|{(0.134-0.154)||(0.168-0.194)|{(0.194-0.225)||(0.230-0.267)||(0.259-0.301)||(0.287-0.336)||(0.317-0.371)||(0.357-0.421)||(0.388-0.460)
2.da 0.069 0.083 0.103 0.119 0.141 0.158 0.176 0.194 0.218 0.238
y (0.064-0.074)|/(0.077-0.089))((0.096-0.111) | (0.111-0.128)|{(0.131-0.152)|(0.146-0.170)|{(0.162-0.189)||(0.178-0.209)|{(0.200-0.236)||(0.216-0.257)
3-da 0.048 0.058 0.072 0.083 0.098 0.110 0.123 0.135 0.152 0.166
y (0.045-0.052)/(0.054-0.062)|((0.067-0.077)|(0.078-0.089)|((0.091-0.105)|| (0.102-0.118)|{(0.113-0.131)||(0.124-0.145)|{(0.139-0.164)||(0.151-0.179),
4-da 0.038 0.046 0.057 0.065 0.077 0.086 0.096 0.106 0.119 0.130
y (0.036-0.041)|/(0.043-0.049)|((0.053-0.061)|(0.061-0.070)|{(0.072-0.082)/(0.080-0.092)|{(0.089-0.103)(|(0.097-0.113)|{(0.109-0.128)|| (0.118-0.139)
7-da 0.025 0.030 0.037 0.042 0.049 0.055 0.061 0.067 0.075 0.082
y (0.024-0.027)|/(0.028-0.032)|((0.034-0.039)|/(0.039-0.045)|{(0.046-0.053)||(0.051-0.059)||(0.057-0.065)||(0.062-0.072)|{(0.069-0.081)|| (0.075-0.088)
10-da 0.020 0.024 0.029 0.033 0.038 0.042 0.046 0.050 0.056 0.060
y (0.019-0.021)|/(0.022-0.025))((0.027-0.031)/(0.031-0.035)|{(0.035-0.040)||(0.039-0.045)|((0.043-0.049)/|(0.047-0.054)|{(0.052-0.060)|| (0.056-0.065)
20-da 0.013 0.016 0.019 0.021 0.024 0.027 0.029 0.032 0.035 0.038
y (0.012-0.014)|/(0.015-0.017)|((0.017-0.020)|/(0.020-0.022)|{(0.023-0.026)||(0.025-0.028)|{(0.027-0.031)||(0.029-0.034)|{(0.032-0.038)|| (0.035-0.040),
30-da 0.011 0.013 0.015 0.017 0.019 0.021 0.022 0.024 0.026 0.028
y (0.010-0.012)/(0.012-0.014)|((0.014-0.016)||(0.016-0.018)||{(0.018-0.020)||(0.019-0.022)|{(0.021-0.024)||(0.022-0.026)| [ (0.024-0.028)||(0.026-0.030),
45-da 0.009 0.011 0.012 0.014 0.015 0.017 0.018 0.019 0.021 0.022
y (0.009-0.010)|/(0.010-0.011)|{(0.012-0.013)|(0.013-0.014)|{(0.014-0.016)||(0.016-0.018)|{(0.017-0.019)(|(0.018-0.020)|{(0.019-0.022)||(0.020-0.023)
60-da 0.008 0.010 0.011 0.012 0.013 0.014 0.015 0.016 0.017 0.018
Yy (0.008-0.009)|/(0.009-0.010)|{(0.010-0.012)|(0.011-0.013)|{(0.013-0.014)|(0.013-0.015)||{(0.014-0.016)||(0.015-0.017)|{(0.016-0.018)||(0.017-0.019),
! Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=35.9206&lon=-78.5002&data=intensity&units=english&series=pds
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PDS-based intensity-duration-frequency (IDF) curves
Latitude: 35.9206°, Longitude: -78.5002°
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Maps & aerials

Small scale terrain

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=35.9206&lon=-78.5002&data=intensity&units=english&series=pds
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Large scale terrain

~ Large scale map
e

x

o "—-,.'_ l

S W

Large scale aerial

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=35.9206&lon=-78.5002&data=intensity&units=english&series=pds
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov

Disclaimer

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=35.9206&lon=-78.5002&data=intensity&units=english&series=pds 4/4



IDF Report

IDF filename: Pearce Farm IDF.idf

Stormwater Studio 2024 v 3.0.0.35 12-02-2024
Equation Intensity = B / (Tc + D)E (in/hr)
Coefficients 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
B 3.9811 71.7923 0.0000 74.3298 67.8360 60.6704 56.9292 52.9729
D 0.1000 13.0000 0.0000 13.1000 12.0000 10.9000 10.1000 9.4000
E -0.0036 0.8822 0.0000 0.8459 0.7923 0.7347 0.6973 0.6605
Minimum Tc = 5 minutes
Te Intensity Values (in/hr)
(min) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
Cf 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
5 4.00 5.61 0 6.42 719 7.95 8.58 9.10
10 4.01 4.52 0 5.22 5.86 6.50 7.02 7.47
15 4.02 3.80 0 4.42 4.98 5155 6.02 6.42
20 4.02 3.28 0 3.85 4.35 4.88 5.30 5.68
25 4.03 2.90 0 3.42 3.88 4.37 4.76 5.12
30 4.03 2.60 0 3.08 3.51 3.97 4.34 4.68
35 4.03 2.36 0 2.81 3.21 3.65 4.00 4.32
40 4.03 2.16 0 2.58 2.96 3.38 3.72 4.03
45 4.04 2.00 0 2.39 2.76 3.16 3.48 3.78
50 4.04 1.86 0 2.23 2.58 2.96 3.27 3.57
55 4.04 1.74 0 2.09 242 2.80 3.10 3.38
60 4.04 1.63 0 1.97 2.29 2.65 2.94 3.22
Cf = Correction Factor applied to Rational Method runoff coefficient.
Pearce Farm IDF Curves
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Project Name: Storm System 200

Profile View

10-28-2025

Stormwater Studio 2026 v 3.0.0.40
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Project Name: Storm System 200

Profile View

Stormwater Studio 2024 v 3.0.0.35

11-19-2024
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Project Name: Storm System 200

Profile View

11-19-2024

Stormwater Studio 2024 v 3.0.0.35

Elev (ft)

Elev (ft)

=) =) =) =) =) =) =) =) =) =)
= <= c <= <= = = < <= <=
o g 3 g @ & 2 o S @
3] B & B & &5 . & & )
N
g 2
[Ty] =f
U| LELEE T2H T
LE'LEE 19H g
PELEE 13 Au| ™
'95F T3 Wiy
VLE-BO)- 8L EL+F EIS 8
UTEETEE TBH =
O ¥51EE 12H
F?E‘OEE NERL ||
| PEOEE 13 "M fﬂ
NG BO0EE 13 t;
6O°5EE 3 Q
0LE-
‘!3‘ =t
=
&
&
2 g
o
@
o
=
=)
&
&3
102-80 | 8 VZ+€ BiS Bl
&
5 o
=
e
e
o
£
]
2
]
1 g
o
u| ZZ9Zf 19H
NG PLSZE 19H
uj g¥eEE 13 M)
(MW I IRtV I =
g TLTEE L! AU o
OF0EE "3 Wiy L
Ghz-90 - GOL64) BIS 1
o
=)
—
i
£
2
-
&
S 8
' —
3
U] BLEZE T9H
D EFEZE 19H
Wi PETETE I3 A
Ul 6LZZE 13 Ay o
NG oL ZEE 13 Ay w
Q8'LTE |3 Wiy
£62-8) - coBF+0 =15 T 3
o =]
[=] 35 ]
uj S¥EEE 19H Ff
Ul LLLEE T o
Ul GOEZE 13 AUl <
QOFLZE 13 Wiy -
pGz-10 - 00+0 IS
I o =t = [Te] I e} =t = (1e]
Ty} =t =+ =5 ] & e e & =
] ) ) ) & & ] ] ] )

Reach (f)

HGL - 10-yr

Grnd Surface

Project File: Storm System 200.sws



Project Name: Storm System 200

Profile View

Stormwater Studio 2024 v 3.0.0.35

11-19-2024
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Project Name: Storm System 200

Profile View

11-19-2024

Stormwater Studio 2024 v 3.0.0.35

Elev (ft)

Elev (ft)

365.00

360.00

355.00

350.00
345.00

340.00

335.00

330.00

325.00

=

g0'LrE12H
g 20'LrE 19H
D SYOFE 13 A
0%'6FE 13 Wiy

LIE-30 1 G 9L+5 ElS

e

[ =

ng L

=]

08'0FE 19H
Ng SH0FE 19H
Ul LE'0FE 13 AV

b G1E (13 Wiy

£'3 Ay

9.2-89

- Z6+F BIS

7.2-90 - 0f+E EIS

Mo LOFEE R

D SFEE
ULLFEE 'R
upLLvEE 3

ZO'3EE "3 P

25LF+ 15" @ 1.00%

L

[

THI-COFT EIS

UI[25"LEE 19H

Y| #g'0EE 13 AV

u| a‘DEE IE |
6

SEE 13 Wy

0.L2-87 - 00+0 BIS

365.00

360.00

355.00

350.00
345.00

340.00

335.00

330.00

325.00

430 520

440

200 240 280 320 360
Reach (f)

160

120

HGL - 10-yr

Grnd Surface

Project File: Storm System 200.sws



SYSTEM 300 — REPORTS AND PROFILES

Pearce Farm — CD Pkg 1
AGN23001



SMS"00€ WoJSAS wLIo)S 9]l J08foid

ﬁvm.mw
1E-ED
rn.he ﬂ
ave-g0R 0
ey v
8rE-10
6rE-80 Ve
>
S
|SE-8D v
@«.
€7 gee-a0
-
Z5E-80
&
v
&
vSE-80 G
£66-80

SPE-90
2

'
loe-ar
%]
50€-10 - = o
[ £ -
S p0£1a v 0ea ced
90€-10 4% ©
ohe-a0 L0€-10 i rLE-ED
6ZE-80 ZLE-80 el
B recao P o e ® s
mg ..m HE & .@. w _w
-80 €7 § p €5 £1£-ED
1FEES 55 b ogeg0  BOEEO 5 oA O
ZFEId SF ST zeg-En org-gy | V8 HEED
E-g2 =
SLE-ED
b 1
6LE1d  L1e10  giga /o
& = = 1
¥EE-HD R o
E3-C1 £EE-90 m_.m..n_m_ N « 4&._.-..@ ¥ZE-92
BE n €2E-80 | 0T
on
F-9
b B D
0ze-a
=
. 67680 g 92680
B0 geego F
ok lze-a o
N o
5 o
2 [FI5a]
zze-a 12680 g 8ce-aD
3££-80
B seean
Zt
-9
()
OVEBO o o Geen
vr

5¢0¢-8¢-0L

00€ WalsAS wio)s :dwep 3afoid

0%7'0°0°€ A 9¢0¢ OIpNIS J91eMuUlIOlS

MBIA Ue|d



SMS"00§ WAISAS Wio}S 8]l 1o8loid 'sIA-0| = polad uinay ‘Jpr4Q| wied aosead = 9|4 4Q| :SSION
44 08'eee | ogeee | Le9gge | 9L'9ge | 08'¢cce | SOvee | ¥O'L 44 0L, [¥920L| ZL'LYV | €49 | 85°L | 0G | ¥€/L | 6L°0 | G9°0 | 006°6 | 0620 | 06t 0€€-62¢
(¥4 gLeee | ogeee | gegee | L8'see | ozeee | oL'ece | 90°L 44 G8'L [6L°€0V| VLY | VO | 292 | OG | v¥'.Z | OL'0O | 080 |0COOL| OZL'O | 6G9F 62¢-20€
0¢ 69veE | LGvee | €L0ee | €L0ee | LG'62E | ¢8'62E | 00°) Gl 9.0 | 99 | 080 | 6L°Z | 00S | 0OG LL'0 [ LL'O | 080 [O¥L'O|OVLO|2CLSe vze-ece
6l LB'EEE | BIVEE | 90°0€E | 62°0€E | 1L8'8CE | ¢E€6CE | 00 8L ¥y | 0S0L| 89 | 269 | ¥8G | 0G | ¥6'0 | 920 [ S9°0 | 09¢'} [ OO¥°0 | £8°0S €2e-91¢
8l Love | 2l'eve | 26'9¢€ | 62'8€E€ | SL'9EE | G8°L€E | 6671 Gl €eC | LL6 | Lgb | 612 | 006G | OG | ZL'O | ZL'O [ S9°0 | 0920 [ 0920 | L£'S8 zee-lee
YAt 6.°8¢€ | L¥Ove | 9z'gee | 69'9ee | GGvee | S0'9¢e | S8 Gl G8'¢ | 648 | 85C | OL'Z | 82S | 0G | 90 | 00 | S9°0 | 0950 [ 0OEO | L¥'08 Lze-0ce
9l 68°9¢E | 6.86€ | Gl'eee | GO'SEE | Ov'cee | 0EveEE | 00¢C 8L 9y [98VL | ¥8°€ | €0°L | 6¥G | 0G | GGO | 8L'0 | G9°0 | O¥8°0 [ 0820 | €1'G6 0ze-8Le
Gl 68'9¢€ | ¥0'Z€€ | oo'cee | oo'cee | 88'LEE | 62CEE | 00°) Gl €L’L [ 9¥9 | LOL | 612 | 006G | OG | ¥L'O | ¥L'O | 020 | 0020 [ 0020 | 8L'LY 61LE-8LE
14 09'Gee | 68'9¢€ | vL'Lee | 8GCEE | 09°0€E | €9°LEE | LgC 8L 6L [L9GL| 229 | 669 | ¢LG | 0G | 680 | L0 | G9°0 | 09’} [ 02E0 | Y99V 8le-LLE
€l L6'eee | 09'Gee | 06'62€ | 6V'LEC | L6'8CE | 0S0EE | 88°L 8L S¥'G [8€¥L | 929 | €69 | 18G | 0G | 860 | 800 | G20 | OL¥'L [ OLL'O | 8818 L11€-91¢€
45 clzee | Le'eee | 81'82e | €9'62€ | ¢clee | Le8ee | GLC 144 12°G | Sl'ee | 28€L | 189 | 66S | 0G L0C | 0OL'0 | 020 |046C |OFLO | ¥L0S 9l€-GLE
L L2.°0ee | gleee | L9'9ge | 9v'8ee | Lg'Sce | cllee | LeT 144 6€9 |[28¥E |82yl | G89 | 809 | 0G | 60C | 800 [ G20 | 0L0°€ [ 00LO | ¥0O'8L Sle-oLe
oL oL'Lee | 2L0ee | 2l'eee | 96'Lee | SL'0CE | 09°02E | 96°0 9¢ ¢LYy 92699 | /67LL | 189 | 029 | 0G | ¥9C | L0O | 080 | 008°€ [ 0600 | 669 01€-60¢
6 gLeee | 9l'lee | Locee | 86'Lee | 09'6LE | SO°0CE | 280 9¢ 89°C [2€09|0.6L| 829 | L€9 | 06 L6C | 20 | 990 |OlCY |OLYO|06VS 60€-80€
8 gLeee | eleee | ve'lee | v6'Lee | SL'6LE | 0S6LE | 920 9¢ 90°€ (6285|986l | ¥£9 | €¥9 | 0G | G6C | ¥O'0O | 080 | 09¢'t [ 0S0°0 | 6G 9 80¢-20€
L lzoee | eleee | 96'0ce | vi'oce | oeLLe | sZ8le | LOL 44 608 [¥LLOL| S¥'99 | OF9 | OL°Z | OG |6€0L| LOO [ S8°0 |06C¥L[OLOO |88€E6 20€-90¢
9 vL'6ce | Lz0oee | 26'6LE | 26'6LE | 08°9LE | OCLLE | LLO 44 28/. | 1288|0599 | 9€9 | ¥8°L | 0G | 9¥0L | 200 [ G20 |08E VL[ 0600 [ OL'CS 90€-50¢
G 89'9z¢ | vi'62e | 88'8LE | B6L'6LE | 0L'GLE | 0L9LE | €870 44 y1'8 | ¥8'16 | S99 | ¥€9 | €6L | 0G | 6¥0L | €00 | G20 |0Cy'¥L| O¥O'0 [96°6LL S0e-0€
14 6S°€CE | 899z¢ | L9ZLE | LL'8LE | OV'PLE | 09°GLE | 08°0 44 0c8 [ LO06|€V/9| 629 | €18 | 0G |€L0L| ¥20 [ S9°0 (064 L[ 0LE0 [9€°0SL ¥0€-€0€
€ L8'lce | 6G'E€CE | €GVLE | €8'9LE | 00CLE | OEPLE | G9C 44 8l°6 [69€9L|cv'89| ¢C9 | 6€8 | 0G | 00'LL | LZ°0 | S9°0 |00CSL|OLYO |Z898 €0€-20¢
4 €€°G6C | 18'lee | 06°06C | GL'66C | S€'88C | 0CL6C | €6'6 44 €C'6 [80°LLE| 6269 | 029 | 878 | 0G |8L'LL| 8L'0 [ 040 |09%'SL[ 0920 | L0'68 20e-10¢
} 0028C | €e962 | L9282 | vL'¥8C | 0C'8LC | 09'L8C | ¥8'9 44 02’8 [€0€9Z| €L'69 | 6L9 | ¥S8 | 00 | 8L'LL| 000 | 000 |09t'SL| 0000 | L6V 10€-00€

() () () () () () (%) | (u) | (spy) | (sy9) [ (spo) |(ayyun)| (unw) | (urw) (9) | (oe) | (oe) | ()
ug dn ug dn ug dn ado|g | ezIg M m m_ W 3sAs | 191Ul | |eJOL | 40U| W |lejol | Jaou| r
°N S |le | & & g 3 al
aur A9|3 d9eLNng A9|3 19H A3|3 MaAU| aun g & o & o1 VX9 3 ealy Buig = aun
6202-82-01 017°0°0°€ A 9¢0¢ OIPNIS 191eMWIO}S

uone|nge] Jamsg Wlio)s

00§ Wa1SAS WU0)S :dweN 33oid



SMS"00§ WAISAS Wio}S 8]l 1o8loid 'sIA-0| = polad uinay ‘Jpr4Q| wied aosead = 9|4 4Q| :SSION
4% €cere | €ceve | L6vve | LL'SvE | vevve | 8yvvE | 00°) Gl L0 | 99 | €6C | 6L°L | 00S | OG L#’0 | L0 | 09°0 | 089°0 [ 089°0 | 06t 0¥€-6€€
534 or'ove | €z6ve | Lveve | 9Lvve | OV'LYE | 66°EVE | 8LC 8l 6.€ [29SL| 9Ly | 912 | 80G | 0G | 8G°0 | ZL'O [ S2°0 |0L6°O|0€ECO [6E8BLL 6€¢-L€€
44 or'ove | ovove | vGeve | vaeve | Ly'Lve | S9'LvE | 00°) Gl 20C | 99 | GL'2 | 6L°L | 00G | OG | OS0 | 00 [ S9°0 | 09%°0 [ 09¥°0 | 0G V2 8€¢-/€€
187 eLeve | obove | oL'6ee | €leve | €1'8¢e€ | 9L'Lve | L8 8L GE'G [SevL | 649 | L00L | GES | 0G | 260 | YOO [ G20 | OZ¥'L [ 0GO'0 [68°6CL 1€€-G€€
(0}% eLeve | eLeve | 8e'6ee | vv'eEE | vL'8EE | 86'8EE | 00°) Gl 89C | 9¥9 | G€'L | 6L°L | 00G | OG | 6L°0 | L0 | G20 | 0SC'0 [ 0GZ°0 | 0GtC 9€e-Gee
6¢ yove | eLeve | 90'9¢ee | LO'6EE | LB'VEE | 6672 | 06°) 144 L0'S |9L°Le| v¥'8 | 669 | 296G [ 0'S LlZ’L | 0OL'0 [ 080 | 008} [ OEL'O [88°8SL GEE-eee
8¢ yove | L¥ove | vE9ee | 2e9ee | 8¥'see | 2L'see | 00°) Gl GLL | 9¥9 | ¥CL | 6L°L | 00G | OG | ZL'O | ZL'O | G20 | 0ECO [ 0ECO | 0GtC yee-eee
A cTlee | Lyove | 98'cee | L8'See | cLilee | eLvee | L87) 144 19'G | 06°0€ | 6E0L | 689 | ¥6'G [ 0'S LG'L | €L°0 | 08°0 | 06L°C [ 09L°0 [00°L9L £ee-cee
9¢ vy8ve | v¥8ve | 0GvvE | 0GVYE | 0S'EVE | OL'EVE | €90 Gl cL’L | €16 | ¥OL | 6L°Z | 00G | OG | ¥L'O | ¥L'O [ S8°0 | OLL°0 [ OLL°0 | 0G'CE ¥SE-€S€
Ge oc'eve | v¥8ve | L9Cve | 80'VYE | S9'LYE | SL'EVE | 98°0 8L €1'G | 926 | 909 | €L | LL'G | 0G | G80 | LLO [ G20 | OLL'L [ OV6°O [9E°€LL €G€-2S¢
143 Sh'vve | 9€°6¥E | 9€°0¥E | 0SZYE | OF'6EE | GSLVE | SC'L 8L 9¢'G [GLVL | ¥29 | £69 | 99G | 0G | 680 | SO0 [ G20 [ O0ZL'}L [ 0900 627 LLL 2G€-0S¢
€€ Sh'vve | SYvve | vTove | €cove | ov'eee | 0L'6€€ | ¥6°0 Gl S¥'L | 629 | 260 | 6L°L | 0O0G | OG | €L'0 | €L'0 [ S8°0 | OGL'0 [ OGL'O | 0G'CE 1GE-05€
45 06'8€E | G¥vve | 96'vEE | LL'6EE | OV'EEE | S9'8EE | 00°€E 144 89y [ GL'6€| L00L | ¥89 | 609 | 0G | Z¥'L | G¥'0 [ G20 | 0Z6'} [ 0090 [60°GLL 0GE-6¥€
L€ 65°9¢E | 06'86E | Lycee | GGvee | 60°LEE | ogeee | €171 144 G8'G |[6.6C|8VClL | 9249 | L£€9 | 0G | G8'L | 860 | G20 | 02y [ 00S0 [8€°LCL 6v¢-9v¢
0¢ 65°9¢E | GL0vE | 09'Ccee | LEVEE | S8'LEE | S8EEE | 6V'9 Gl 0SC [Sv9L | G€L | 6L°Z | 00G | OG | 6L°0 | L0 [ G20 | 0SC'0 [ 0GZ'0 | 08'0E 8vE-9ve
6¢ 65°9¢E | 6G9¢€ | 9G'cee | e€gcee | 2¢g'lee | v8'LEe | 00°) Gl 8ce | 99 | 8L | 60L | LES | OG | 60 | LEO [ 080 | 08F°0 [ 06E0 | 0G'CE LyE-9v¢
8¢ 96°/¢€€ | 6G°9¢€ | 9G'LeE | 20'cee | 00°0€E | 09°0e€ | LLO 0¢ 1/6°G | 65°¥€ | 608L | 699 | L99 | 0G LL'C | 820 | G20 | 0CS€E|0L£0(|2LeE8 9yE-Gve
X4 09'2¢€ | 9672¢e€ | ev'oee | €€'LEe | 0062 | 06'62€ | 290 0¢ 629 |[Lece|Lc8L | €99 | 189 | 0G | GLC | ¥O'0O [ 080 | 04G°€ [ 0G00 [L6°¥PL She-eve
9C 68°GEE | 09'/¢e€ | 2l'62€ | 89'62E€ | 0S/¢E | 02'8CE | 810 0¢ 90°G [€29¢ | 8¥8L | €69 | 8L | 0G | €8¢C | ¥O'0O | S8°0 | 0L9°€ [ 0S0°0 | 60°06 epe-lee
S¢ celee | oetlee | ogoee | Lvoge | GZgce | 0G'8CE | 00°) 9¢ L9'¢ | 6999 (868L | SLZ | LL'G [ OGS | 99C | OL'0O | G20 | OVS'E| OEL'0 | 28'¥C Lye-zee
144 68°GeE | czlee | €L'62€ | /862 | 0L°9¢€ | SL'8cE | vI'E 9¢ 0S'G [vL'8LL| S88C | 649 | GZ9 | 0G | GZV | 800 | G20 | O¥8'G [ OLL'O | 2E9Y zee-lee
€C 08'cee | 68'Ge€ | 28'L2e | LL'82¢ | S9'GCE | 09°9¢E | 060 9¢ 9’8 [2L'e9| Le9y | 8¥9 | 6€L | 0G | GL'Z | 800 [ G20 |0L96 [ 00LO [L9GOL Le€-0ee

() () () () () () (%) | (u) | (spy) | (sy9) [ (spo) |(ayyun)| (unw) | (urw) (9) | (oe) | (oe) | ()
ug dn ug dn ug dn ado|g | ezIg M m m_ W 3sAs | 191Ul | |eJOL | 40U| W |lejol | Jaou| r
°N S |le | & & g 3 al
aur A9|3 d9eLNng A9|3 19H A3|3 MaAU| aun g & o & o1 VX9 3 ealy Buig = aun
6202-82-01 017°0°0°€ A 9¢0¢ OIPNIS 191eMWIO}S

00§ Wa1SAS WU0)S :dweN 33oid CO_”_.m_ :O_ml_l Lm\smw EL O”_.m



SMS Q0 WaISAS wilo)S :8ji }08foid .w‘_\»-o_\ = polsd uin}ay ‘Jpr'4g| wie adiead = 9|14 4| :SSION

6§ 65°9¢e | GLoee | 96'cee | Lécee | vB'LEE | vGeee | 00°) Gl 207 | 9¥'9 | 850 | 6L°Z | 0O0G | OG | 800 | 800 | 060 | 0600 [ 0600 | 8€°09 V.ive-L¥E
¥S Z6'/ce | Celee | 69'€CE | 69'€CE | €0°€CE | LlL'€Ce | 6G°0 Gl 9L’z | L6 | LgL | 6L°L | 00G | OG | ZLO | ZL'O [ 080 | OLCO|OLCO|0Ste vle-€Le
€5 Zy'ece | ¢e'lee | voeee | LGeee | Lb'cee | e€6'¢cee | 00°) Gl yo€ | 99 | OL'Z | G2 | 2G| 0G | 620 | €L°'0 [ 020 | 06€0 [ 08L°0 | ¥9'SL R AR
Zs v9'0ee | 2v'62e | GLcee | €8'¢cee | €L'lee | Llcee | 00°) Gl €ee | 99 | LL2 | 90°L | 6€EG | 0G | 8€0 | 600 | G20 |OLSO|0OZLO|GTHY zle-le
LS L.°0ee | vooee | gveee | Lecee | Lelee | €9'Llee | 00°) Gl GLe | 9¥9 | 8e€ | LOL | ¥§G | 0G | 870 | OL'O [ G20 | OF9°0 [ OEL'O | 8Z'SC Le-oLe
08 oF'6ee | Oov'6EE | L0°SEE | LO'SEE | 0SPEE | S9PEE | €90 Gl 8L'}L | ¥1°'G | 250 | 6L°Z | 00G | OG | L00 | 00O | 080 | 0600 [ 0600 | 05t 8¢¢-12¢
6% 8L'/ee | ov'eee | G6cee | 06'vEE | Gveee | ovvee | 0L°) Gl cre | L8 | 851 | ¥LL | GG | 0G | 220 | GL'0 | S9°0 [ 02ZE0 | 0ETO (VL VLl PRASTAY
8y 8L'/¢e€ | 8L'/ee | e66'cee | 66'CEE | BLCEE | €vcee | 00°) Gl 207} | 9¥9 | 690 | 6L°Z | 00G | OG | OL'O | OL'O [ 080 | OCLO[0OZLO |0GTC STASTAY
VA4 69vee | 8L'lee | LG0ee | 69Cee | 69'6CE | VB'LEE | VL) 8l SOy | /Z8€L| 96€ | ¢0°L | 2GS | 0G | 9G°0 | G20 [ S9°0 | 0280 [ 08€0 [€L82CL Gee-ece
1% 09'/¢€ | 09'/¢e€ | GLcee | Lo'eee | €Gcee | G8'¢cee | 00°) Gl 80C | 9¥9 | L€0 | 612 | 00G | OG | YO0 | ¥O'0O [ S8°0 | 0SO°0 [ 0S0°0 | 0G'CE vye-eve
Sy 0€'/ee | og'eee | 9g'0ee | cv'oce | 09'8¢E | 00'6C€ | 180 9¢ /9v | 8865 |8€8L | 6L°L | 00G | OG | 9GC | 9G°C | G20 | OL¥'E | OLYE | G¥6Y Zre-Lve
() () () () () () (%) | (u) | (spy) | (sy9) [ (spo) |(ayyun)| (unw) | (urw) (9) | (oe) | (oe) | ()
ug dn ug dn ug dn ado|g | ezIg M m m_ W 3sAs | 191Ul | |eJOL | 40U| W |lejol | Jaou| r
°N S |le | & & g 3 al
aur A9|3 d9eLNng A9|3 19H A3|3 MaAU| aun g & o & o1 VX9 3 ealy Buig = aun
6202-82-01 017°0°0°€ A 9¢0¢ OIPNIS 191eMWIO}S

00§ Wa1SAS WU0)S :dweN 33oid CO_”_.m_ :O_ml_l Lm\smw EL O”_.m



SMS"00€ WoISAS ULIO}S :8ji Jooloid ‘yidap |eoni) . "yidap |eon) |, 'sih-Q| = pouad uiniay :SeloN
000 LL°22€ | 9L°92€ | 29L°0 | €L0°0 | Lb'Zge | G6°0 | L8L | 9L92E [ Y09 [ 0LC | GOVCE | 0GVC | ¥6'9¢€ | €90 | 8€9 | LE9ZE | 6€L | LGC | 08°€cE | LL'LY 44 zc
000 212°92¢ | 18'G2E [ 96¥°0 [ €L00O | 2292€ | 960 | G8ZL | L8'GCE | 809 | CL'C | 0L°€TE | 6S9Y | 8C9ZE | 960 | 982 | Ze'see | 809 | .2b'C | OTeee | LL'Ly 44 (¥4
100 G/°0€€ | ¥.°0€€ | ¥00°0 | €L00 [ ¥2°0€€ | LOO | ¥8°0 | €20e€ | 96°0 | L60 | ¢8'62E | CL'GC | ¥.0EE | LOO | 890 | €L0€€ | 6L°L | 9L'L [ 2G'62E | 080 Gl 0¢
000 vL0ee | 620€e [ZLy0O [ €LOO| vL'OEE | G¥O | GEG | 62°0€E | LZL | <£6°0 | CE€6CE | L80G | CE€0EE | 920 | ¢b'¥ | 900ee | 25V | G} | L8'8CE | 8V9 8L 6l
000 vy8ee | 62°8€€ [ €8¥°L [ €LO0O| ¥¥'8EE | GL'O | ¥L'E | 62'8EE | BE0 | b¥'0 | G8LEE | LEG8 | 96°9€€ | YO0 [ 2¢S'L [ 26'9¢€ | 080 | 820 | SL9oge | LT Gl 8L
000 ¥6'9¢€ | 699¢€ [Z8¥'L [ €LOO| ¥6°9€E | 920 | 90Y | 69°9€€ | ¥9°0 | k90 | SO'9EE | L¥'08 | 9p'GEE | L2'0 | S9°€ | 9z'see [ LL0 | 040 | sG¥ee | 85¢C Gl Ll
000 GE'GEE | GO0'GEE | S06°L | €100 [ GE'GEE | 0€0 | 9¢¥ | GO'SEE | 880 | GL°0 | OEVEE | €L°G6 | PY'EEE | OE0 | 9€V | GL'EEE | 88°0 | .5L°0 | O¥'cee | +8°€ 8L 9l
100 yoeee | Loeee [ 8LO0 [ €LO0O| €oeee | €00 | 6EL | 00°€EEe | 220 | LL'O | 62°CEE | 8L'Ly | 20eee | LOO [ 280 [ ooeee | 9L°L | 2LV | 88'LeE | LO'L Gl Gl
000 L0'EEE | 8G'CEE | €86°0 [ ELO0 | LOEEE | €F0 | 92°G | 8GCEE | 8L'L | G660 [ €9°LEE [ Y99V [ €0cee | 620 | L€V | vL'LEE | ¥¥'L | ¥L'L | 09°0EE | 229 8L 145
000 G6°LEE | 6¥LEE | C6SL | €LO0 | GBTLEE | 9V'0 | S¥'S | 6Y'LEE | ¥CL | 66°0 | 0S°0EE | 88'¥8 | 9€°0EE | 9¥'0 | G¥'S | 06'6ZE | ¥C'L | 660 | L6'8ZE [ 929 8L €l
000 vyzoee | €962¢ [ €€0°L [ €LOO| ¥20EE | 290 | 0€9 | €962€ | 6L°C | ¢} | LEBZE | ¥L0G | Lg6ZE | €V'0 | ¥C'S | 82'8¢E | €9C | 99} | ¢cLee | 28€L 144 4%
000 6062E | 9¥'82¢ [ 0G8'L [ €L00O| 6062E | €90 | 6E9 | 9¥'8CE | €CC | V€L | CL'LZE | ¥0'8L | ¥T'L2E | €970 | 6€9 | L9'92E | €T | V€L | LT'SCE | 8T YL 144 L
¥0°0 Z5'eee | 00cee [2GL'0 [ €00 | 8¥cee | ¢G50 | 84°G | 967Lee | LL'E | 9€L | 09°02E | 669Y | €€22E | Le0 [ 99°€ | 2lcee | L6y | L6°) | SL'OCE | L6LL 9¢ oL
200 9z'zee | oocee | L200 (€00 | v2eee | 920 | WLy | 86°LCE | 08'Y | €6'L | S0'0CE | 06°vG | Ll'2ge | 9L°0 | s¢€ | LOCee | L09 | OF'C | 09'6LE | OL6L 9¢ 6
100 L1°'gZe | S6°1ce | 8€0°0 | €L0°0 | Lb'gee | 9L'0 | €2 | ¥6'heE | 9L'9 | vv'C | 0G'6LE | BG9Y [ L0CCE | €L°0 | 06C | ¥6'LCE | G89 | 6LC | SL'6LE | 98°6) 9¢ 8
000 coeee | vLoce | v290(€L00| 20Cee | Leb | S06 | vL0CE | ¥E€'L | 0SC | SC8LE | 88€6 | ¥ELZE | 640 | €172 | 9G°0cE | €€6 | 9C°€ | 0€LLE | S¥'99 44 A
100 G0'lge | 86'6LE | 8220 | €LO0 | 66°0CE | L0'L | 62'8 | 26'6LE | 208 | ¢LC | OCLLE | OL'CS | 9202 | ¥8°0 | ¥€L | ¢66LE | 906 | 2L'E | 08°9LE [ 0G99 44 9
000 ¥'oce | 6L'6LE [ €220 €00 | LvOoce | L)L | GO6 | 6L6LE | ¥E€L | 0S5C | 0L9LE |96°6LL| 0L6LE | L8O [ €22 | 88'8LE | 616 | 8L°E | 0L'GLE | S¥'99 44 S
000 LP'6LE | LL'8LE | 696°0 [ €LOO| LY6LE | 621 | LL'6 | LL'BLE | OV’ L | <lGC | 09°GLE [9€0SL| v¥'8LE | €80 | 6L | L9LLE | GZ6 | L€ | OV'PLE | €V L9 44 14
000 vL'8le | €89Le [86CC €00 | vi'gle | LEL | 816 | €89LE | 9L | €5C | 0EVLE | 2898 | ¥8'GLE | LEL | 8L'6 | €GviE | 9¥'L | .£G°C | 00CLE | 2P'89 44 €
000 80°L0E | G266 | .¥8'8[€L00O| 80'LOE | ¢€} | €26 | SL66C | LGL | .SSC | 0C'L6C | L068 | €CC6C | ¢E'L | €26 | 06°06C | LSZ | .GGC | S€'88C | 6269 44 4
000 L¥'G8C | vL'v8Z [ €60C €00 | L¥'S8C | ¢€) | 226 | vL'¥8C | 0G'L | .SSC | 09'L8C | LL'6Y | L£€8C | 080 | 6L°L | £GC8C | ¢96 | 0S°€ | 02'8LC |€L69 44 L
() () () o) () 0 | (smy) () | (ubs)| () () o) ®) G5 | (spy) @) | (bs)| Gy ®) (sy0) ()
vl S s Rd S el R N R PR I = e B 1 Y P as | o
2 o w:._.w,_ wc_n
uopounpe adid weasysdn 5 wealysumoq
6202-82-01 017°0°0°€ A 9¢0¢ OIPNIS 191eMWIO}S

suole|nojen aul apels) Abiaug

00§ Wa1SAS WU0)S :dweN 33oid



SMS"00€ WoISAS ULIO}S :8ji Jooloid ‘yidap |eoni) . "yidap |eon) |, 'sih-Q| = pouad uiniay :SeloN

000 Sh'GYE | LL'GPE | 6€C°0 | €L00 | GP'GYE | 820 | 92F | LL'SYE | 690 | 690 | 8V ¥VE | 0S¥C | LCGYE | ¥20 | 68°C | L6VYE | GL'O | ¥2'0 | vCvveE | €6C Gl 4%

000 80°GYE | 9Lvve | Loy'Z [ €L00| 80'SYE | LEO | ¥V | 9L¥¥E | €60 | :8L°0 | 66°CYE |6EBLL| 29CVE | GL'O | 60°C | L¥eve | ve'L | L0°L | OV'LVE | 9LV 8l (54

€00 G9Cye | LSZPE | LEO'O | €LO0 | 292vE | 80°0 | OcC | vGeve | ¥6°0 | 680 | S9'LYE | 0S¥C | 6SCVE | GO'O | ¥8'L | ¥SCVE | LL'L | €LL | LW LvE | SL'C Gl 44

000 LG2ve | €leve [ Geve [ €L00 | 2GCve | G¥0 | GEG | €Lehe | LTV | £6°0 | 9L°LYE |68'6CL| SLOYE | S¥'0 | S€'G | 0L'6€€ | L'L | .60 | €286 | 6V9 8L 8%

000 19'6€€ | v¥'6EE | BGL'O [ ELOO| L96EE | 9L°0 | ¥C€ | VVBEE | ZVO | 90 | 86°8EE | 0G¥C | G¥'6EE | 200 | LL'Z [ 8€6E€ | ¥9°0 | ¥90 | v.'8eE | GE'L Gl oy

000 ey'eee | L06EE [ 0LOE [ €LOO| €v'6EE | 2V0 | 8L'G | LOBEE | €9 | :€0'L | 66°LEC |88'8SL| CP9€E | 9€°0 | €8'F | 90'9¢e [ G2'L | 60} | L6¥EE | ¥¥'8 144 6¢

S0°0 vyoee | L£9€€ | L20°0 [ €100 | 6€9€E | L00 | L' | 2€9¢€ | G0 | 090 | ¢L'GEE | 0S'¥C | LE€9¢€€ | €0°0 [ €L [ v€'9¢ee | 06°0 | 98°0 | 8¥'SEE | ¥l Gl 8¢

000 9e'9¢ee | £8'Gee [ GOO'E [ €L00 | 9€9¢E | 6¥°0 | L9G | 28GEE | G8'L | <bL'L | €LVEE [00'L9L| GE'€EE | 6V°0 [ L9'G [ 98'¢cee | G8L | .vL'L | 2L'LEE | 6E€0L 144 A

200 ySvve | LGvve [ 2L00 [ €L00 | 2G¥¥E | 200 | 921 | 0S¥PE | €8°0 | 08°0 | OL€EYE | 0SCE | LG¥YE | 200 [ 660 [ OG¥vE [ SO'L | 00} | 0S'EVE | ¥O'L Gl 9¢

000 LGvve | 80vvE | 86Y'L [ €LOO | LSPPE | 2F0 | 0C'S | 80VPE | 9L'L | 60 | GL'EVE [9E€°€LL| LOEYE | OV'O | 90°G | L9ChE | OCL | 960 | S9LPE | 909 8L Ge

000 €6°Cve | 0Geve [evLe [€L00| €6CvE | €V0 | 92G | 0S2hE | 8L'L | :S6°0 | SSL¥E |62'LLL| 6L°0¥E | €0 | 92°G | 9c0vE [ 8L'L | .G6°0 | OV'6EE | ¥2°9 8L 143

€00 Le'ove | 9Z°0ve | 6200 [ €LO0 | 82°0¥E | GO0 | 98°L | €CO¥E | 6¥°0 | €50 | 0L'6€€ [ 0GCE | GZOveE | €00 | SO°'L | vCO¥E | 880 | ¥8°0 | OV'6EE | 260 Gl €€

000 GC'0vE | LL°6EE | LS0°G | €100 | GZOovE | 8¥'0 | ¥S'S | 2L'6€€ | 28} | =Cb'L | G9'8EE |BO'GLL| 6L'GEE | €20 | €8'C | 96°VEE | €9C [ 9L | Ov'eee [ L0OL 144 43

000 ZLgee | GGvee | L02C [ €100 | 2h'see | LG°0 | ¥09 | SSPEE | L0C | .SC'L | OE'€EE [8ELCL| LBCEE | 0S°0 [ 99°G | Lveee | LgC | ¢eL | 60°LEE | 8YV'CL 144 L€

000 8yvee | Levee [ 2e8'L [ €100 | 8¥vEE | 910 | ¥2€ | LEVEE | ZFO | 9Y'0 | G8'EEE | 08°0E | ¥92EE | SO0 [ 92°L [ 09¢cee | 920 | G20 | S8'LeE | GE'L Gl 0¢

810 96'cee | Llcee [ LLL'O[€L00O| 8L2ee | GC0 | €0V | €9CE€ | 690 | 690 | ¥8LEE | 06CE | 992EE | OL'O | vS'c | 9Gcee [ OL'L | GO°L | ¢g'lee | 8L¢C Gl 62

000 €9'cee | 2ocee | LS50 [ €L00| €92ee | L90 | 829 | 2¢OCeE | 88°C | 'L | 09°0EE | CL'€8 | G0ZEE | 0S°0 [ S9'G [ 9G'Lee [ OC€ | G5} | 00°0EE | 60°8L 0¢ 8c

000 G6LEE | €ELEE | 6680 | €LO0 | GB'LEE | 290 | 6279 | €€LEE | 68°C | £L¥'L | 06'6CE |L6VYL| SO'LEE | 290 | 629 | €V0EE | 68C | ¥ L | 00'62E | LT8L 0¢ 1z

€00 0€0€e | 2L62¢ [ €620 (€L00| 9270cE | 850 | LL'9 | 896CE | €0€ | 8¥'L | 02'8ZE | 6006 | L662E | SC0 [ LOY | 2L'62€ | L9V | ¢¢C | 0SL¢2E | 8v'8L 0¢ 9C

100 L2°0ee | 8¥°0€€ | 6200 | €LO0| 0L°0EE | €20 | 28€ | LbOEE | L6V | L6'L | 0S'8ZE |28V | L90€e | ZL'O | S€€ | 0G'0Ee | 296G | ¥CCT | SC'8CE | 86°8L 9¢ 14

000 19'0€€ | 28'62E | ¥29°0 | €L00| L9°0EE | 20 | 269 | 2862E | L'V | =LLV | GL'8ZE [2E9Y | 66'62E | 920 | 80Y | €.'62€ | L0°L | 00E | 0L92E | S88C 9¢ 144

000 88'6CE | 1.82¢ [9¥6°0 [ €L00| 8862 | L'V | 9V'8 | 22'8CE | L¥'G | <LL'C | 09°92E |L9'SOL| ¥6'82€ | LL'L | 9v'8 | 28Lce | Lv'G | «LL'C | S9'GCE | LE9Y 9¢ €C

() () () o) () 0 | (smy) () | (ubs)| () () o) ®) G5 | (spy) @) | (bs)| Gy ®) (sy0) ()

vl S s Rd S el R N R PR I = e B 1 Y P as | o
2 o w:._.w,_ wc_n

uopounpe adid weasysdn 5 wealysumoq
6202-82-01 017°0°0°€ A 9¢0¢ OIPNIS 191eMWIO}S

suole|nojen aul apels) Abiaug

00§ Wa1SAS WU0)S :dweN 33oid



SMS'00E WoISAS W0)S 8]l 08foid "yidap [eanu) ;. "yidap [eopl) , "SIA-Q| = PoUdd UIN}aY :S8I0N

200 | coeee | 66'28€ | 200 | €100 | LO€ee | vOO | 09'L | 628€ | 980 | 2v0 | ¥Szee |8e09 | 96'2e€ | 000 | ¥S0 | 96'zee | L07L | 2OL | v6LEE | 850 Gl s
G00 | ve'eee | vieze | L¥0'0O | €L00| 62€28 | 0LO | 6v'Z | 69°€ZE | 6Y°0 | 250 | ZL'eze [0Sz | vLeze | so0 | 28k | 69€zE | 990 | 990 | €o€ee | LT Gl S
000 | er¢ze | 15€2e | 8090 | €100 | €2€28 | 2zo | L€ | 1geze | 990 | 850 | €6'2ze | v9sL| zi'eze | 800 | Lez | voeee | 160 | 280 | ZL'zze | 0L Gl €5
000 | 60°€ze | €8'22e | 9¥2'0 | €100 | 60°€ZE | 220 | €L¥ | €82z | 990 | 2990 | ZL'zze |Sevy | s8cze | 0L'0 | 25T | SLzee | L00L | 20 | €L1ge | LT Gl zs
710 18'zee | 1Szze | LLL0 | €100 | 897Zze | 0c0 | Wy | Ze2ze | L0 | S0 | €9lze |8zsz| 95cze | L0 | 80€ | zhzee | 60°L | vOL | £lge | se€ Gl IS
200 | zigee | 60'Gee | 8L0°0 | €100 | oL'Gee | €000 | ev'L | Losee | 9g°0 | 20 | sovee |o0sve | s0'see | 100 | ¥6°0 | L0°Ge€ | G50 | 850 | 0SvEE | 250 Gl 0S
000 | sogee | oe'vee | G¥6'L | €100 | 80°GEE | 810 | 2ve | 06vEE | 9v'0 [ 060 | Oovvee [vLwLL| €Leee | 810 | zbe | s6'zee | 9¥0 | 050 | Shzes | 85L Gl ¥
200 | eoeee | ooeee | LLOO | €100 | LOEee | €000 | LEL | 6628 | €50 | 9570 | evzee |o0sve | ooeee | 100 | €80 | 66'28€ | ¥8°0 | 180 | 6LZEE | 690 Gl 8y
000 | ooeee | 69zee | LLzz | €100 | 00gee | 00 | Lvv | 69728 | 060 | 920 | ¥6'LEE [€282L| 8L08€ | 120 | 89°¢ | 250e€ | 80°L | 88°0 | 69°62¢ | 96°€ 8l Ly
000 | vieee | Loeee | Gze0 | €L00| vigee | 200 | 802 | Loeee | SL°O | <2z0 | sgzee |osze | L8eee | 200 | 80z | SLzee | SLO | 220 | €52€€ | LEO Gl o
010 | oolee | zsoee |€zi'0|€Lo0| L60ee | 80 | 89S | zvose | e6z€ | ¢l | oo'6ze |Sver | sLoee | czo | 92¢ | 9s0ee | 68F | 9671 | 09'8ZE | 88l 9 S
(¢T)] (¢T)] (¢T)] () (¢T)] 0 | (sp) (¢T)] (ubs) | () (¢T)] () (1) W | (sm) (1) (ubs) | () (1) (s30) (ur)

ol R ]| R R R R e R T - O B e U R R D B s | o
2 o w:._.w,_ wc_n
uonounpe adid weauysdn 5 wealjsumoq

<202-82-0L 0%'0'0°€ A 920T OIPNIS J1EMULIOIS

006 worshs wiors swen 1ofoig suole|nojen aul apels) Abiaug



Project Name: Storm System 300

Profile View
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Stormwater Studio 2026 v 3.0.0.40
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Project Name: Storm System 400

Profile View

11-19-2024

Stormwater Studio 2024 v 3.0.0.35

Elev ()

Elev (ft)

320.00

315.00

310.00
305.00
300.00

295.00

250.00

285.00

280.00

275.00

06962 19H

ng 0696 19H
N0 G2796E 719 AU
"00E 13 Wi

a0 0 THFF EIE |

Wi DO96T 19H

NG SFOET 19H
U) gE°S6E 113 A
NG gL56E 713 AU
00E |3 Wi

AG-80 108 00+ ME

NG ZLERT

Y| BE'SET 19H

| 197E62 13 -
“FI SLPEE 13"
O 9ETEE 13"
LEGGE 13

BE-E0 - 68 LI+T 516

NG 9E7L6T
Yl GELEE 13
| SB06E 13

b 42LF - 1;" @ 1.00%

2Lf- 15" @ 0.7TT%

DESHE 13 Wy

FEF-80 - EEFE+HL BIS

u| GE'EBE 19H
o ELVERE 19H
U S8BT

PAC SOEEE T3[Au

GO°ERT 13 ury

EGPED - £F LI+0[EIS

up EQNEEE oM
D EEEEE OH

A7LE- 12" @ 1.0

FITEN ] oo e
= L= B

NG LLLEE 113 fAu)

Q9°EGE 13 I

Zo¥|E0 - E6 Or+0 FIS

Ul ¥E'EEZ 12H
U] BE'VEE (13 "Au|
Ul FELEE (3 |
Ul LOPBE |13 "

LETHZ 13 Wiy

0Gt-10 - 0040 IS

i

48Lf - 24" {2 1.00%

114L] - 24" @ 1.44%

— 25Lf- 24" @ 1.00%

47LE- 24" @ .00%

320.00

315.00

310.00
305.00

300.00

295.00

290.00

285.00

280.00

275.00

480

450

420

350

330

300

270

240

210

180

150

120

60

30

Reach (f)

HGL - 10-yr

Grnd Surface

Project File: Storm System 400.sws



Project Name: Storm System 400

Profile View

11-19-2024

Stormwater Studio 2024 v 3.0.0.35

Elev (ft)

Elev (ft)

o] o] = o] o] = o] o] o]
S S S S S S S S S
2 = 8 S & S 2 2 2
o] o] o o [ [ [ [ [
uj BE46E 19H
N0 BE 46T 19H
NG QEOBE 3 AUl
65 Z0F 13 wry /
L0F-8D - Z0b+5 BIS
&
u| 68’562 10H 2
MO 50962 10H -
Ul £L96E 13 " iﬂ
ang £0'562 13 AUl i
SO0 13 Wiy o
o0b-gh - L Le+k EIS 0 §
&
/ &
U| PE'S6Z 19H |
59'562 19H +
Ul BL6E "3 Al
09'PEE 13 |
5'DOE 13 Wiy
 &bb-ah-ZEMb EIS
u| 90°56Z TS
NG EG06E 1D
Ul B0LEZ 13
| LLPEZ 13
u K
Mo ELERE 13
5662 13
EOF[I0 - PO GEHE B15 §
@
5
¥
ul L1682 19H
ng Et'za—'m—
Ul 0FDeg 13 A
Ul LLDgg 13 A
N0 0E'PEY 13 hul
TEL6E| 13 Wiy
Zok-10 - 88 ZH+Z BIS
ul EXLET 19H
NG 488 1OH
U E6'FEE 7|3 AU
N0 EFPET |3 AUl
L8F10 - 240 =15
Ul ;GO8E 19H
Ul 63°F3E 13 AU
Ul pTLET A |
Ty RE T
LEEGRE|1T wiry
0G-10 - 0O+ E1E
Ty = Ty = Ty = Te! = Ty
— — [ [ [*}] 3] =8 =% =
[ [ o o o] ] [ [ [

560

520

400

360

320

280

240

200

160

120

Reach (f)

HGL - 10-yr

Grnd Surface

Project File: Storm System 400.sws



SMS"00F WoSAS wLIo)S (9]l Jo8foid

15-01L - 19H SDBUNS PUID s
(1) uoeay
002 08l 09l oFL 0zl 001 08 09 or 0z 0
0068z 00°G8T
00692 00692
%00 L @ .o - 13k
%ZL 0B W51 - 180
00 L @ G - RE

00°€62 00°€6€
00 /62 00 /6T
00 108 ZEI e TEEE 00°108

— e r.. — — T._ = -

s¥EcE  BREIch 1773

HuES B3P SN 52238 e

WW.&_W. Wmuﬁ 2" &EHHD B.m.m.mmm
00°s0€ So—1p = Sl P za.ﬁrﬁrm.w = I 00°50€

CECRIE 2
- : T Sepnge
2 =523 S82832
) m 3 3 3 2 .

00°60€ 00'60€
00°ELE 00°ELE
(u) A2 (W) Aoz

SE'0°0°€ A ¥20¢ OIpNIS J91eMWLIOlS

MBI 3]1joid

¥c0c-6L-11

001 Wa3sAS wio)s :dwep 30afoid



SMS"00F WoSAS wLIo)S (9]l Jo8foid

1-0L-1DOH ———  20EUNS pDUID

(u) uoeay
0LS 08y 0S¥ 0Z¥ 062 092 0ge 00¢ 0.2 ovZ 0Lz 081 0SL 0zL 06 09 0g 0
00092 00082
00692 00682
00062 ﬁ 00062
w00 | B WB¥
w00 b B W2k - EL
00'G6Z 00662
ﬂrbq_.ﬂ!_ﬂr*n_.m?
00°00€ n 00°00%
00°G0E T ERE FTTTEg [ 00S0E
/ m Womme e MMM m m
ST Epay
R sqBEg? sBI8E
ooole  —EEEF 3 PP =% 255k 00'0LE
mmmm FEazele zzEziaf AL -
bR — mEEm soEeEp/
umm - mm&m M mmmmzmm ? 559
00°GLE 5 SohEa sESSES 00°GLE
=3 m m Sl g m m
m_ ]
000Z¢ 000Z%
(u) no13 (u) A3

SE'0°0°€ A ¥20¢ OIpNIS J91eMWLIOlS

MBI 3]1joid

¥c0c-6L-11

001 Wa3sAS wio)s :dwep 30afoid



SMS'00F WajSAS wojS :aj4 10afoid

00562

00 l6e

00662

00'Loe

00°€0e

00°50¢€

007 20€

00°60E

00'LLE

00ELE

00sLe

00°ZLE
(u) Aoz

1501 - TOH SOBUNG PUID) s
(1) uoeay
09z 0zzZ 002 081 091 orlL 0zZL 001 08 09 o 0z 0
00°G6Z
o0’ B 4219 00 /67
3 %001 B 81 - 00662
Vi 00°L0E
sebs B G - FIREV N
oIy n 00°€0E
. HEa8——f— 00608
N o
(=]
sarTIEls Su |
_ e TS wlm..uum 00°20€
L ﬁ - 3
TISIsTT WL o S ;
e L = Eg- b4 00'60€
$573)2 | 3Iiile P TR 8
2RO N L -1 L SREESESS g .
_lww B My wow = C e B o Lty 00°LLE
SEeell | Soasde 5o NS SHE
mmm:..m Wﬁﬁﬂ.“ 53550 2
TP | TEIEF, 5 .
= T TR P 00ELE
3 3
00°GLE
00°2LE
(W) Aoz

¥c0c-6L-11

001 Wa3sAS wio)s :dwep 30afoid

SE'0°0°€ A ¥20¢ OIpNIS J91eMWLIOlS

MBI 3]1joid




SMS"00F WoSAS wLIo)S (9]l Jo8foid

1501 -19H SIEUNS pUID
(u) yoeay
09l orl 021 Q0L 08 09 oF 0e 0
00062 00062
006 00°F6E
%00 L T JGL - FIEE
00°86Z %ES 0D 51 -FI6LL 00962
00720 00°20E
00790 00°90¢
552312
BT o Ts5 5 =|m
_ﬂmwmﬂ%_m IIs322 EWWWH
: RN o | Nmmale .

= T 3
00ole Wmui_ o ra| @ O AR 000LE

~ o & B[y wle & =]

3 s o8P I3 %%

> 5o |= >

ek .

00vLE = 00FLE
00°8LE 00'8LE
() Aa3 (W r23

SE'0°0°€ A ¥20¢ OIpNIS J91eMWLIOlS

MBI 9]10ld]

¥c0c-6L-11

001 Wa3sAS wio)s :dwep 30afoid



Project Name: Storm System 400

Profile View

Stormwater Studio 2024 v 3.0.0.35

11-19-2024

Elev ()

Elev (ft)

=) =) =) =) =) =) =) =) =) =) =)
<= <= = <= <= <= = o <= <= <=
= Ty} b= w3 = uI = uw o Ty} =]
=t 3] 3] 3] | — — o] o] =y =53]
B & &5 & & ) ) & & &l &l
o
3
UIBLELETDH hay
ng gLELE 19H @
NG Q50HE 713 AUl =
E50LF 13 wiy o
306-80 - Z0'§T+G5 EI5 =
_
UIPHLLE 1DH
No SFLLE 19H
Ul LEQRE 13 Au)
N LEORE 13 A
gpolawy |/
LZ5-80 - ESE0+G B
oj
N0 ZLL0E T9H
Ul Gt L0E 13 A
Ul FLSOE 13 A
D FSQE 113 A
FLLUE T3 wiy
615870 - ZF§Z+E BIS
Ul #2208 19H
0 £5E0E 19H
Ul 55°LOE B Ay
AnD SELQE B |
§5°L0F T8 Wiy
E1G-ED - Z2'50+H) BIS §
Ul GEE0E 19H o
nD EET0E 19H -
Uj LELOE ‘|3 Ad| %
g LLHDE E A 2
55710 13 wry Nr%
L1980 7 ZE'LEHL BIS 1=
9
u| £5°Z08 T9H =
g BEZ0E 19H :
U 5L00E ‘B ‘hu| E
N0 ST00E B AUl | %
04°L0E 1§ Wiy =
BLEED - LLUSEHD WIS \ &
Ul LE°LO% 1OH E
warase ff
Uj EE00E “[3 AU
NG 5F46E "3 Al
0L LOE I Wiy
Qan-80 - I-Z'B‘HTI L3
u| 9866 1oH
u| LAY 13 I
uj OF L6T 13 )
SL7L0E 13wy
82410 - Bl
|
3 3 3 3 3 3 3 3 3 3 3
= Ty (= T = us = Ty = Ty} =
= 3] 3] [ [ — — [ [ 3] n
) & & ] ] ) ) & & &l &l

560

520

400

360

320

280

240

200

160

120

Reach (f)

HGL - 10-yr

Grnd Surface

Project File: Storm System 400.sws



Project Name: Storm System 400

Profile View

Stormwater Studio 2024 v 3.0.0.35

11-19-2024

Elev (ft)

Elev (ft)

=] =] =] =] =] =] =] =]
S S S S S S S S
] & S 2 2 8 S 8
[ar] 5] 5] [ar] s ] [3r] 3] 3]
Ul B6ELE 19H
NG BETLE 12DH
ng LE 13 "Au)
ERFQLE "3 iy
. CEEI0-DLARE E1E
Ul Z0°LLE 15K
NG ELLEE 12H
U Q90LE 13 Ayl
NG Q50LE 13 "~y
OFFLE 13 wiy
- FgFd- W@ REFRFEE |

510

480

450

420

350

360

330

300

270

330.00

u| 53°50F 1oH
NGO gA'S0E 19H E
Ul OVS0E 13 M) ==
TS T o =
DUE0E 13 W i
EBb-10 - ¥ DE+E B @
=)
—
o
=)
=]
—
=)
L
—
u| £4'L0E 19H
N0 Z0E0E 19H =)
ST TOE T 7] o
Mo S0°1L0E A W)
FOS0E 13 Wiy
Z8-j0 - 8T E+0 BIS
2]
u| 800E 19 8
N0 LL00E 18H by
Ul OFE6E 13 -
NG 04862134 2 5
FEV0E 13 ufl &
LE¥-80 - §ZE+D 9IS E
&
&
2 L
” g
|
Ul ZL00E 19H
U STEBE 113 Ul
SEP0E 3 uhy -
08F-82 - 00+0 S5
T =] T = w =] T
ol ol — — o o 3]
] ] ) ) & & &l

HGL - 10-yr

Grnd Surface

Project File: Storm System 400.sws



Project Name: Storm System 400

Profile View

Stormwater Studio 2024 v 3.0.0.35

11-19-2024

Elev ()

Elev (ft)

=] =] =] =] =] =] =] =] =] =] =]
S S S S S S S S S S S
= [Fy] =] [Fy] =] [Fy] = [Fy] =] [Fy] =]
=t o 2] o ol — — = = =3} =1}
[ar] [ar] 3] 5] 5] [ar] s ] [3r] 3] 3] 3]
UlOLALE T9H
O OLALE 19H
g LSELY 1 A
QL3 wry
F8¥-10 - LT LG+5 BIS
| 9E60E19H
NG FEOLETSEH
Ul B7E0E 13 AU
O GEGOE 1 Al
FEELE 13wy
LBR-I0 - EL°05+F EIS
uj 59°90E 1EH
O 59°50E TRH
| FLGOE (3 |
NG 6LP0E 13
GEBOE 13 Wiy O
08F-I0 - ELB0+E WIS
£
8
o
s |
e
=
13
|
=
-
-
Ed
L S
NG g | -
QgoE 13 wry F:I
B8b-10 - 42 GO+ EYE Eli
a
=1
]
1
Ul 9L LOE T9H
W0 EEEZ0E1DH o
Wi 91'00E "3 A I
N 0962 13 A ":
BT G0E- T uy 7
B8V~ - BE GE+L B5
U| OE'Z0E 19H
O EFLOE 19H
(e it = e o]
Wi 64208 "3 A "l
NG FEE6E 13 A g
GE'G0E 13wy =1
18v-87 - 68 Z0+k B5 g
S
Ul E700E 12H
Ul 0 @ee 13 A
U| ZE00E (3 Au)
DL°E0F 13 Wiy
[B8F-8D - 0040 BIS
o= w3 o w3 = w3 = T} = w3 o
=t ] o [ o — — = o =2} =2}
2] 2] =] 2] 2] 2] =] 2] 2] ] ]

560

520

400

360

320

280

240

200

160

120

Reach (f)

HGL - 10-yr

Grnd Surface

Project File: Storm System 400.sws



Project Name: Storm System 400

Profile View

11-19-2024

Stormwater Studio 2024 v 3.0.0.35

Elev (ft)

Elev (ft)

350.00

345.00

340.00

335.00
330.00

325.00

320.00

315.00

310.00

305.00

300.00

295.00

n

Q5

Ul ZTELE 1RH
O TTBLE 1RH
65LLE T A
00FEE 13 Wy

205-83)

- LO'EE+E BIS

uj

NG ESFLE NG
UporLE TN

NOEETLE 13
DZ6LE 13

00580 L071E+G Bl

U g5Z1E 1OH
N §0'7
ul FLELE
ul s LLE
NG BEOLE

SZLLE |1 wry

€ 19H
LEE!
13 ")

F8H-a0 - BE8E

Ul E8'0)E 1SH
Mo oULLETDH

i+ ElS

U1 95608 13 "AdI
N0 o6

13
955 LE[13 Wiy

L8802 - 824

+E ES

U BFBOE DM

Ang £2°B0E19H

N0 BS00E |

H-ESREEAT-AH
Ul BLLOE 'I% A

BLELE '13|wiy

S8F-80 - ZEEL+] BIS

Ul #E'50E 19H
D 07 00E 19H
Ul EG'FDE 13 A

N0 EFTRE 13 A

oLt - 30" @ 17a%

L 4TLF- 30" 4@ 3.01%

TEHRE T3y

HEE-EHD - ZEJMP+L BIS

Ul E9050E NoH
NG BAS0E 19H
U §OPRE 13 Au|

NG JOPPE 3
FEIOLE 13 Wiy

E8t-80 - 90°pa+0 BIS

| LEWOE 19H
Y FESEE '3 A
U BLE0E 13 A
2 B0E 13 Wi

4 2 - 000 B3S

350.00

345.00

340.00

335.00
330.00

325.00

320.00

315.00

310.00

305.00

300.00

295.00

700

650

600

550

500

450

400

350

300

250

200

150

100

Reach (f)

HGL - 10-yr

Grnd Surface

Project File: Storm System 400.sws



Project Name: Storm System 400

Profile View

Stormwater Studio 2024 v 3.0.0.35

11-19-2024

Elev ()

Elev (ft)

o o o o o o o o o o o o
S S S S S S S S S S S S
w3 o o o w3 o w3 o e o @ =
T3] T3] Ty T3] =t < o o o &l = -
o o ] ] o o & & & & o o
Ul 8§ LPE 19H
N0 B85 LYTE 19H
N0 LOEFE 19 AU
£$4;13mm
#}5-80 - 8F Q0+01 €15
g
=
o
Ul 65°EES 19H @
N0 05 EES 1OH .
W) LLEEE IF
U| OB'ZEE 19
ZFEES 18 |
QB'LEE T§ Wi
0LG-81D - EL'GE+L ®15
N0 PAETE 19H
U\ LSGZE 19 AU
ul|95gzE "3 AUl
NGO G EZE 13 AUl
QOFEE 13 Wi
205-80[- LOEE+E HS
&
ul YLgzE oM @
no ZE ToH ]
u| SEEZE 13 M) #
ul LLUEZE 13 ) E
NG QO FEE 15 M) &)
LOQEE 13 Wiy ‘E
BOS-50 - 8% ¥E+E BIS i
R
u| 0FEZE TOH i _S_
NG 04 EZE 1OH &
u| BETHZE 13 "M E
NG BLEEE 13 M| .
BZECE 13 Wi E
§06G-80 - 0 0f+E 5 B
U B6ZZE T9H
o Y EZE 19H
ul L LZE 13 A /
NG LY LEE 1T AU
BEETE 13 wiy /
¥OG-90 - Gt Sh+E BIS
u| ZZELE 19H
Ul FE'ELE 3 A
U 0'ELE 13 Al
00vEE 13 »-E;
Z05HD - 0+0 HiS
5] 5] 5] 5] 5] 5] 5] 5] 5] 5] 5] 5]
T =] T =] T =] T =] T =] T =]
Ts] T3] Ty] ry] =t =t o & o & P =
5! 5! 5] 5] s s & & & & b b

1100

1000

900

800

700

600

300

200

100

Reach (f)

HGL - 10-yr

Grnd Surface

Project File: Storm System 400.sws



Project Name: Storm System 400

Profile View

11-19-2024

Stormwater Studio 2024 v 3.0.0.35

Elev (ft)

Elev (ft)

340.00

335.00

330.00

325.00

320.00

315.00

310.00

305.00

UIOLLLEDH
NoOFLLE 1DH
O LSDLE 13 AU
E2F0ZE 13 wiry

-
=1

OES-83 - E2'OR+p EIE

Ul LLGLESH
No ELQLE 19H
PISEGLE 13 AU

TMOEEEEE 3 ~d]
C0ZE 13 Wiy

BEZ5-9] - PLESHR BIS

Ul EFSLE T9H
g EROLE 19H
ULLERLETIT M)

eI AL
CFE1T T

T
TFL

NG GEELE 1T AU

BTJTE 13 Wiy

LEG-H0 - i B +E BIE

Ul LSSRE TOH

N0 ZESEE 19H
UIOFFLE 13 A

NG S5FLE 3 A
LOEEE|1T Wiy

BZ5-80 - 2k 0g+Z TS

Y| 92§ LE 12H
o 0orLE 19H
YITELLE T3 M

RO
NG E0ELE T3
1622 13 Wi

G280 - LB'GE+Z WS

Ul LFELET
s SEELE T9H
UIBLSLER "
Ul EGLLE 13

o ERLLE B -

|— 34LF- 157 @ 1.00%

EEG-830 - 80'LB+0 WS

UISLELETDH
“l?‘}'ﬂ LE 713 "Au|

QLE 13 wiy

ZE5-82 - 00+0 =5

BTLY - 16" @ 0.7F%

=18 @ 0.

13607 | 30" @ 0.78%

gdLi-30" @12

340.00

335.00

330.00

325.00

320.00

315.00

310.00

305.00

60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510
Reach (f)

30

HGL - 10-yr

Grnd Surface

Project File: Storm System 400.sws



Project Name: Storm System 400

Profile View

11-19-2024

Stormwater Studio 2024 v 3.0.0.35

Elev (ft)

Elev (ft)

345.00

340.00

Ul SE°EE

TMOTEEL]
N0 FSECE
6LLEE"

335.00
330.00

£ 19H

325.00

320.00

315.00

310.00

305.00

£ TOH

ER| /
3 Wiy

SE

5-30 - L0'8F4

Yl 6 ED

EES

£ 19H

NG 6¥EL
Ul EL'EEE
N0 EDETE
BLLTE

£ 19H
=R
13 *Au)
3wy

¥E

5-82 - L5904

HE BIS

i
Ul ZE

NG LE[0ZE "3 A

861

ot
np E'Lzs 19H

LZE "3 Al
LZE '3 Al

GEE 13 Wiy

££5-80 - 4

G+l EIS

g

]‘D F6LE T19H
I

Ul 6E'0LZE T2H

028LE '3 "M
I 82°6LE 13 "M
DOLBLE "3 A

LEFCE T W

LES-3D - FEO9F+0 EIS

Ul 9981E 19H
Ul FETLLE "3 A
Ul Z0°FLE T3 A

L6'EZE "3 Wiy

4215 - 15" @ 1.00%

G25-82 - 00+0 BIS

345.00

340.00

335.00
330.00

325.00

320.00

315.00

310.00

305.00

350

325

275

250

225

200

175

150

125

100

75

25

Reach (f)

HGL - 10-yr

Grnd Surface

Project File: Storm System 400.sws



Project Name: Storm System 400

Profile View

11-19-2024

Stormwater Studio 2024 v 3.0.0.35

Elev (ft)

Elev (ft)

350.00

345.00

340.00

Uj LBBZE19H
NG LBBZE 19H

335.00
330.00

325.00

320.00

315.00

310.00

NO FLAZE 13 AU

FEGEE 13 Wiy

2F5-10 - 68 L6+G E15

Ul E0TBZE 19H

RS T T SH
U100 LZE 13 AL
NG 0F°92E 13 Au|
O LEE 13 Wid

bPS-10 - B LE+G EIS

Ul E59EE 1DH
O SO9TE 12H
HH'SEE LF]
IO £575EE Q3 |

[egmge 13 Wiy

OFG-10)- B8'2L+t BIS

U] gFoEE
NG ELSEE

H
M| ZOFEE T3 A
N0 FAELE T3 )

TH

E0BZE 13

OG-0 - OF LG+E IS

1y

Ul BYEZE 19H
g G ECE 1OH
U OLEgCE 113 A

N0 OOFEE 113 A

LEPE 13 Wiy

BE5-10 - ZE|L0+E EIS

ul 00FE 1BH
NG 0L 0ZE 1EH

U ELBLE T3 M
NG E0GLE T3 I

EL'PEZE 13

LYG-10 - O 2840 NS

j21Lf - 24" @ 1.29%

Ul LST0ZE 19H
NG FEOZE 19H
ULLSBEETF I

N0 LFRLE 13 U

LEFCE 13 W

0g5-80 - GOTH BE

U 5T02E 19H
UIOTBLE "3 A4l
UIBTELE "3 A4

LEWEE 13 Wid

q26uf - &

L 2TLEF - 247 @ 1.00%

350.00

345.00

340.00

MQ‘MT
|

335.00
330.00

325.00

320.00

315.00

310.00

480 520 560 600

440

160 200 240 280 320 360
Reach (f)

120

80

HGL - 10-yr

Grnd Surface

Project File: Storm System 400.sws



Project Name: Storm System 400

Profile View

Stormwater Studio 2024 v 3.0.0.35

11-19-2024

Elev ()

Elev (ft)

o o o o o o o o o
< < < < < < < < <
= Te] o w3 = w3 (= w3 =
[T+) Ty T3] = = ) ) ol ol
5] o e s s o o o o
I
u| £1'6EE T9H
g £LUGEE 19H #
NG PLGEE 13 3
BATFE 13 N @
05510 - 88 10+5 IS =
AN g
o |
]
u| 0L BEE 19H E
NG §U'FEE 1OH %
U QEBEE[TI W) =
NG 9T FEE[TE | =
TOTPE |3 W | ]
0F5-10 - GUEZRE TS &
1
U] 55748E 19H
NG 507485 19H
U PELEE[IZ AU
NGO FLLEE [13 M)
67 L¥E |13 wry
B¥5-10 - GLDENF EIS
u| 9Z5EE[19H
N0 LETEE[1DH
Uj EEPEE " v
N0 £ FEE 1§ ~H
85°8EE 3 wry
LPG-I0 - 2L L+ B
u| FEEE 19H
N0 O EEE TOH £
U| FEPEE 13 A ;
N0 G5JEE 3 A &
B0'LEE T3 Wiy KN
BFG-10 - Zk(BL+Z BIS :
=l
urlaa 5
|00'EEE TDH
INQ(O6 ZEE T9H - g
Uj ZETEEE 13 AU ﬁ
D Z)ZEE 13 M (&
PR %
S¥G-I0 - PEEE+S EIS T
5
u| SLZEE 19H
D 5 LEE 19H —
ul OO LEE *|3 Al
N OF0EE 113 Au
05/5EE 13 Wiy
FRE-I0 - VEE+L WS
Ul 9EDEE1DH
g ECQEENDH
Ul LLUGEE 19 AU
NG LOTGZE T3 Al
LEEE 13 Wiy
g
i
=
i
b
e
u| 6ZEZE 19H
Ul PELZE 13 A
FE'ZHE 13 Wiy
THE-10 - bO+0 EIS
S 3 3 3 S S S 3 S
=] T = T [ T =] T =]
[T+] Ty} Ty} = = ] ] ] o
o ] ] o o ] & o o

480 520 560 600

440

160 200 240 280 320 360
Reach (f)

120

80

HGL - 10-yr

Grnd Surface

Project File: Storm System 400.sws



SMS"00F WoJSAS wLo)S (9]l Jo8foid

1f-0L - 1OH OELNS PUID) s
(W) yoeay
095 0zs 08t ort 0¥ 09¢ 0ze 082 ore 00z 09k 0zk 08 or 0
007062 00'0sz
00°552 00852
00092 00092
00692 00692
%00+ @ 08 - 1060
00°0/Z #—— 000.C
<=
+
. s .
0062 00642
%530 @ 51 - 4] W
007082 =—— 00082
00692 0068z
IIs =
i G2 - = .
00062 Ijzzwwm EETTEE 00062
EEyNS yyzeeme BEEIES LR
. == a3l B R poE = 3|W oo s 3|a ‘
00°S6Z e b4 Eall ol IR ropo b0 M L~) papa 0 m 00°SBE
PR BRI SRE SRR i
g T2555 e bipess sBAED
¥ = FoHNS&EN s oNaaln .
00°00€ = = TP E5CS g= 5 00008
(=] =4 H H
B g
00°50€ 00608
00°0LE ooole
00°GLE 00GLE
[N =] [NEETE]
‘OO0 EA olpNiS Ja1eMuw.o:
G20¢-50-11 0¥'0°0°€ A 9202 OIpniS JaM 1S

MBI 3]1joid

001 WalsAS wio)s :dwep 3afoid



Project Name: Storm System 400

Profile View

11-05-2025

Stormwater Studio 2026 v 3.0.0.40
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Project Name: Storm System 400

Profile View

11-05-2025

Stormwater Studio 2026 v 3.0.0.40
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Elev ()
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Project Name: Storm System 400

Profile View

Stormwater Studio 2026 v 3.0.0.40

11-05-2025
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Project Name: Storm System 400

Profile View

Stormwater Studio 2024 v 3.0.0.35

11-19-2024
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Project Name: Storm System 400

Profile View

Stormwater Studio 2024 v 3.0.0.35

11-19-2024
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Project Name: Storm System 400

Profile View

Stormwater Studio 2024 v 3.0.0.35

11-19-2024
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SYSTEM 600 — REPORTS AND PROFILES

Pearce Farm — CD Pkg 1
AGN23001



Plan View

Stormwater Studio 2026 v 3.0.0.40

Project Name: Storm System 600

10-28-2025
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VELOCITY DISSIPATOR CALCULATIONS

Pearce Farm — CD Pkg 1
AGN23001



DESIGN OF RIPRAP OUTLET PROTECTION WORKSHEET

4|l McADAMS

Project: Pearce Farm - CD Package 1 Date: 11/22/2024
Project Number: AGN-23001 Calculated By: WTO
Outlet Number: EW-100
Outlet flowrate = 42.68 cfs
Pipe diameter = 48 inches
Number of pipes = 1
Pipe separation = 0 feet
Outlet Velocity = 3.4 ft/sec
Figure 8.06.b.1
25
L Zone 7
20
Zone 6
é% 15 —
= Zone 5
?
% 10 Zoned
>
5 Zone 3
Zone ® 34 ft/sec Zone 2 — I
0
0 1 3 4 5 6 7 8 9 10
Pipe diameter (ft)
Zone from graph above =
Outlet pipe diameter 48 in. Length =| 24.0 ft.
Outlet flowrate| 42.7 cfs Width =| 13.6 ft.
Outlet velocity| 3.4 ft/sec Stone diameter = 6in.
Material =| Class B Thickness = 18 in.
Zone Material Diameter | Thickness Length Width
1 Class A 3 12 4 x D(o) 3 xD(o)
2 Class B 6 18 6 xD(o) 3 xD(o)
3 Class | 13 24 8 x D(o) 3 xD(o)
4 Class | 13 24 8 xD(o) 3 xD(o)
5 Class Il 23 36 10 x D(o0) 3 xD(o)
6 Class Il 23 36 10 x D(o) 3 xD(o)
7 Special study required

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity



DESIGN OF RIPRAP OUTLET PROTECTION WORKSHEET

4|l McADAMS

Project: Pearce Farm - CD Package 1 Date: 11/22/2024
Project Number: AGN-23001 Calculated By: WTO
Outlet Number: EW-200
Outlet flowrate = 66.39 cfs
Pipe diameter = 48 inches
Number of pipes = 1
Pipe separation = 0 feet
Outlet Velocity = 4.56 ft/sec
Figure 8.06.b.1
25
L Zone 7
20
Zone 6
é% 15 —
L% Zone 5
=
% 10 Zone 4
>
5 ® 456 di/sec i
Zone Zone 2 — S—
0
0 1 3 4 5 6 7 8 9 10
Pipe diameter (ft)
Zone from graph above =
Outlet pipe diameter 48 in. Length =| 24.0 ft.
Outlet flowrate| 66.4 cfs Width =| 13.6 ft.
Outlet velocity| 4.6 ft/sec Stone diameter = 6in.
Material =| Class B Thickness = 18 in.
Zone Material Diameter | Thickness Length Width
1 Class A 3 12 4 x D(o) 3 xD(o)
2 Class B 6 18 6 xD(o) 3 xD(o)
3 Class | 13 24 8 x D(o) 3 xD(o)
4 Class | 13 24 8 xD(o) 3 xD(o)
5 Class Il 23 36 10 x D(o0) 3 xD(o)
6 Class Il 23 36 10 x D(o) 3 xD(o)
7 Special study required

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity



4|l McADAMS

DESIGN OF RIPRAP OUTLET PROTECTION WORKSHEET

Project: Pearce Farm - CD Package 1 Date: 11/22/2024
Project Number: AGN-23001 Calculated By: WTO
Outlet Number: EW-300
Outlet flowrate = 63.54 cfs
Pipe diameter = 42 inches
Number of pipes = 1
Pipe separation = 0 feet
Outlet Velocity = 859 ft/sec
Figure 8.06.b.1
25
L Zone 7
20
Zone 6
é% 15 —
= Zone 5
=
% 10 Zone 4
>
5 Zone 3
Zone 1 @39 ft/sec - N -
Zone 2 S—
0
0 1 2 3 4 5 6 7 8 9 10
Pipe diameter (ft)
Zone from graph above =
Outlet pipe diameter 42 in. Length =| 21.0 ft.
Outlet flowrate| 63.5 cfs Width =| 11.9 ft.
Outlet velocity| 3.9 ft/sec Stone diameter = 6in.
Material =| Class B Thickness = 18 in.
Zone Material Diameter | Thickness Length Width
1 Class A 3 12 4 x D(o) 3 xD(o)
2 Class B 6 18 6 xD(o) 3 xD(o)
3 Class | 13 24 8 x D(o) 3 xD(o)
4 Class | 13 24 8 xD(o) 3 xD(o)
5 Class Il 23 36 10 x D(o0) 3 xD(o)
6 Class Il 23 36 10 x D(o) 3 xD(o)
7 Special study required

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity



4|l McADAMS

DESIGN OF RIPRAP OUTLET PROTECTION WORKSHEET

Project: Pearce Farm - CD Package 1 Date: 11/22/2024
Project Number: AGN-23001 Calculated By: WTO
Outlet Number: EW-400
Outlet flowrate = 164 cfs
Pipe diameter = 60 inches
Number of pipes = 1
Pipe separation = 0 feet
Outlet Velocity = 20.3 ft/sec
Figure 8.06.b.1
25
L Zone 7
20 @203 ft/sec
Zone 6
é% 15 —
L% Zone 5
=
% 10 Zone 4
>
5 Zone 3
Zonel 7 5| —
Zone 2 S—
0
0 1 2 3 4 5 6 7 8 9 10
Pipe diameter (ft)
Zone from graph above =|I|
Outlet pipe diameter 60 in. Length =| 50.0 ft.
Outlet flowrate| 164.0 cfs Width =|  25.0 ft.
Outlet velocity| 20.3 ft/sec Stone diameter = 23in.
Material =| Class |l Thickness = 36in.
Zone Material Diameter | Thickness Length Width
1 Class A 3 12 4 x D(o) 3 xD(o)
2 Class B 6 18 6 xD(o) 3 xD(o)
3 Class | 13 24 8 x D(o) 3 xD(o)
4 Class | 13 24 8 xD(o) 3 xD(o)
5 Class Il 23 36 10 x D(o0) 3 xD(o)
6 Class Il 23 36 10 x D(o) 3 xD(o)
7 Special study required

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity



4|l McADAMS

DESIGN OF RIPRAP OUTLET PROTECTION WORKSHEET

Project: Pearce Farm - CD Package 1 Date: 11/22/2024
Project Number: AGN-23001 Calculated By: WTO
Outlet Number: EW-600
Outlet flowrate = 123.74 |cfs
Pipe diameter = 48 inches
Number of pipes = 1
Pipe separation = 0 feet
Outlet Velocity = 14.96 ft/sec
Figure 8.06.b.1
25
L Zone 7
20
Zone 6
é% 15 150 ft/sec —
= Zone 5
=
% 10 Zone 4
>
5 Zone 3
Zonel ” N —
Zone 2 S—
0
0 1 2 3 4 5 6 7 8 9 10
Pipe diameter (ft)
Zone from graph above =
Outlet pipe diameter 48 in. Length =| 40.0 ft.
Outlet flowrate| 123.7 cfs Width =|  20.0 ft.
Outlet velocity| 15.0 ft/sec Stone diameter = 23in.
Material =| Class |l Thickness = 36in.
Zone Material Diameter | Thickness Length Width
1 Class A 3 12 4 x D(o) 3 xD(o)
2 Class B 6 18 6 xD(o) 3 xD(o)
3 Class | 13 24 8 x D(o) 3 xD(o)
4 Class | 13 24 8 xD(o) 3 xD(o)
5 Class Il 23 36 10 x D(o0) 3 xD(o)
6 Class Il 23 36 10 x D(o) 3 xD(o)
7 Special study required

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity



DESIGN OF RIPRAP OUTLET PROTECTION WORKSHEET

Ul MCADAMS

Project: Pearce Farm - CD Package 1 Date: 11/3/2025
Project Number: AGN-23001 Calculated By: WTO
Outlet Number: Greenway Culvert 2
Outlet flowrate = 45.82 cfs
Pipe diameter = 24 inches
Number of pipes = 3
Pipe separation = 1 feet
Outlet Velocity = 11.4 ft/sec
Figure 8.06.b.1
25
L Zone 7
20
g 15
g Zone —
= 5
5 ft/sec
% 10 Zoned
>
5 — Zone 3
Zone 1 5| —
Zone 2 ES—
0
0 1 2 3 4 5 6 7 8 9 10
Pipe diameter (ft)
Zone from graph above =
Outlet pipe diameter 24 in. Length =| 16.0 ft.
Outlet flowrate| 45.8 cfs Width = n/a
Outlet velocity| 11.4 ft/sec Stone diameter = 13in.
Material = Class | Thickness = 24 in.
Zone Material Diameter | Thickness Length Width
1 Class A 3 12 4 x D(o0) 3 xD(o)
2 Class B 6 18 6 xD(o) 3 xD(o)
3 Class | 13 24 8 x D(o) 3 xD(o)
4 Class | 13 24 8 xD(o) 3 xD(o)
5 Class Il 23 36 10 x D(o) 3 xD(o)
6 Class Il 23 36 10 x D(o) 3 xD(o)
7 Special study required

1. Calculations based on NY DOT method - Pages 8.06.05 through 8.06.06 in NC Erosion Control Manual
2. Outlet velocity based on full-flow velocity



INLET/GUTTER SPREAD REPORTS

Pearce Farm — CD Pkg 1
AGN23001
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GREENWAY CULVERT
CALCULATIONS

Pearce Farm — CD Pkg 1
AGN23001



Culvert Report

Project filename: Greenway Culverts.cst

Culvert Studio v 2.0.0.30

Greenway Culvert 1

11-06-2025

Culvert 1

CULVERT
Shape

Inlet Edge
Material
Manning's n
Rise

Span

Invert Elev. Down
Length

Slope

Invert Elev. Up
No. Barrels

Plan Skew Angle

= Circular
= Projecting
= Concrete
=0.012
=15in
=15in
=281.00 ft
=30.0 ft

= 0.033 ft/ft
=282.00 ft
=1

= 0 degrees

EMBANKMENT
Top Width

Top Elevation
Crest Length

DISCHARGE
Method
Drainage Area

Runoff Coefficient

Time of Concentration =5 min

TAILWATER

Tailwater Elevation

=14.00 ft
=284.00 ft
=40.00 ft

= Rational Method
=0.18 ac
=0.35

= Normal Depth

CALCULATION SAMPLE, 2 - Year Event

Discharge Velocity Depth HGL @ Hw/D = 0.25
Total Culvert Over Top Down Up Down Up Down Up Hw
(cfs) (cfs) (cfs) (ft/s) (ft/s) (in) (in) (ft) (ft) (ft)
0.40 0.40 0.00 4.67 2.31 1.8 3.0 281.15 282.25 282.31

Notes:IDF Curves = SamplelDF.idf;
Elev (i) Greenway Culvert 1 - Profile Hw Depth (ft)
287.00 5.00
286.00 4.00
285.00 3.00
284.00 2.00
283.00 1.00
ontrol

28200 0.00
281.00 -1.00
280.00 -2.00
279.00 -3.00

3 10 12 14 16 18 20 22 24 26 28
Reach (ft)

30 32 34




Culvert Report

Project filename: Greenway Culverts.cst

Culvert Studio v 2.0.0.30

Greenway Culvert 2

11-06-2025

Culvert 2

CULVERT

Shape = Circular
Inlet Edge = Projecting
Material = Concrete
Manning's n =0.012
Rise =24in
Span =24in
Invert Elev. Down = 246.00 ft
Length =40.1 ft
Slope = 0.037 ft/ft
Invert Elev. Up = 247.50 ft
No. Barrels =3

Plan Skew Angle = 0 degrees

EMBANKMENT
Top Width
Top Elevation

Crest Length

DISCHARGE
Method

TAILWATER

Tailwater Elevation

=14.00 ft
=251.00 ft
=40.00 ft

= User-defined

= Normal Depth

CALCULATION SAMPLE

10 15

20 25

Reach (ft)

30

40

Discharge Velocity Depth HGL @ Hw/D = 1.06
Total Culvert Over Top Down Up Down Up Down Up Hw
(cfs) (cfs) (cfs) (ft/s) (ft/s) (in) (in) (ft) (ft) (ft)
45.82 45.82 0.00 11.40 6.44 10.6 16.9 246.88 248.91 249.63
Elev (M) Greenway Culvert 2 - Profile Hw Depth (ft)
253.00 5.50
252.00 4.50
251.00 350
250.00 2.50
Inlet Contf

24900 150
24800 0.50
247.00 -0.50
246.00 -1.50
24500 -2.50
24400 -3.50

45

50




BY-PASS CHANNEL
CALCULATIONS

Pearce Farm — CD Pkg 1
AGN23001



Project Name: Pearce Farm
Project Number: AGN23001
Channel Number: Bypass Channel

I. FLOW CALCULATIONS

4] McADAMS

EROSION CONTROL CHANNEL DESIGN

Drainage Area = 28.58 acres
SCSCN = 84 For newly graded areas, HSG 'A' soils
Rational C = 0.68 C=0.020xCN-1.0
Tc= 5.00 min Conservative assumption
Return Storm for
2
Temp Liners year

Return Storm for

Permanent Liners year
12= 5.64 in/hr
o= 7.20 in/hr
125 = 7.95
Q2= 109.60 cfs
Q10 = 139.92 cfs
Q25 = 154.53

Il. SWALE CALCULATIONS

Proposed Channel Section
Longitudinal Slope | 1.88%
Left Sideslope = 3.00 H:V
Right Sideslope = 3.00 H:V
Maximum Vel. = 4.50 ftis For established grass lined channel
Bottom Width = 3.00 ft

10-Year Storm Calculation (for Permanent Liner)
to Calculated "n" and adjust Depth until Capacity matches Flow.

Match Manning's "n

Date:
Calculated By:

10/9/2025
wTO

Liner Description/

R e bvdieult Velocit VR Flow (Q)
Manning's "n" Depth Flow Area Perimeter Radius v Capacity  Shear Stress Selection Calculated
[ft] [ft2] [ft] [ft] [ft/sec] [ft2/sec] [cfs] [cfs] [Ib/ftr2] "n"
0.033 213 | 2000 ] 16.47 [ 120 [ 703 | 853 | 13992 [ 14055 | 250 |  TallFescue |  0.033
0.019 166 | 1325 | 13.50 [ 098 [ 1059 [ n/a | 13992 | 14028 | 195 [ VMAXP550 | 0.019
-> CHANNEL UNSTABLE - PERMANENT LINER REQUIRED
-> VELOCITY IS OKAY
-------> SHEAR STRESS IS OKAY
2-Year Storm Calculation (for Temporary Liner)
T Depth Flow Area  Wetted Perimeter Hydraulic Rad. Velocity VR Flow (Q2) Capacity Shear Stress — Calculated
Manning's "n Description
¢ [ft] [ft2] [ft] [ft] [ft/sec] [fta/sec] [cfs] [cfs] [Ib/ftr2] P "
0.022 119 | 7.82 | 10.53 [ 074 | 759 [ n/a_ | 10060 [ 5938 [ 140 [ BareEarth | -
0.031 139 | 9.97 | 11.79 | oss [ 58 [ n/a | 10960 | 5856 | 163 [ ERONETDS75 | 0.035
-> CHANNEL UNSTABLE - TEMPORARY LINER REQUIRED
-> VELOCITY IS TOO HIGH, USE DIFFERENT LINER
-------> SHEAR STRESS IS TOO HIGH, USE DIFFERENT LINER
Liner Longevity -> 45 Days
Permanent Liner Specifications - VMAX P550

Matrix

Allowabe Partially Vegetated

Netting Velocity (f/s)

Allowable Partially Vegetated
Shear Stress [Ib/ftA2]

100% UV Stable
Polypropylene Fiber - 0.51b/sy

T & B: UV-Stabilized Polypropylene - 241b/1000sf
M: Corrugated UV-Stabilized Polypropylene -
241b/1000sf

12.5

12.0

Temporary Liner Specifications -

T =Top; B = Bottom; M = Middle

ERONET DS75

Matrix

Allowabe Unvegetated

Netting Velocity (f/s)

Allowable Partially Vegetated
Shear Stress [Ib/ftA2]

100% Straw Fiber - 0.5Ib/sy

T(only): Lightweight photodegradable
with photo accelerators - 1.51b/10000sf

5.0

1.55

T =Top; B = Bottom; M = Middle
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