Urban Ecosystems Limited
7050 WESTON ROAD, SUITE 705
WOODBRIDGE, ONTARIO LA4L 8G7

uel@urbanecosystems.com

t. (905)856-0629

f. (905)856-0698

STORMWATER MANAGEMENT REPORT

TOWN SQUARE CENTRE (BLDGS A TO K)
RIVERSIDE SOUTH

1420 EARL ARMSTRONG ROAD

CITY OF OTTAWA

File No: 12007.100

DATE: APRIL 9,2014
revised JULY 20, 2014
revised JULY 20, 2014
revised January, 2016
revised November 30, 2016

Page 1



Urban Ecosystems Limited

DATE: APRIL 9,2014
7050 WESTON ROAD, SUITE 705

revised July 20,2014
. WOODBRIDGE, ONTARIO L4L 8G7
revised November 30, 2016 UEI
usl@urbanecosystems.com
L. (905)856-0629

f. (905)856-0698

STORMWATER MANAGEMENT REPORT

TOWN SQUARE CENTRE (BLDGS A TO K)
RIVERSIDE SOUTH
1420 EARL ARMSTRONG ROAD
CITY OF OTTAWA
File No: 12007.100

1.0 INTRODUCTION

The purpose of this report is to provide recommended grading and drainage proposals, with the objective to control

storm runoff from the above proposed commercial development. The report provides an analysis of the overall site
bounded by Earl Armstrong Road to the north, Limebank Road to the west, Ceremonial Road to the east

and future Town Square Blvd. to the south. The property is located within in the Riverside South Community, Phase 6, City of Ottawa.
The Report also addresses Tributary No. 14, an external drainage area south of the subject property. Details are included in
Appendix B to this Report.

In September 2008, Stantec prepared a report entitled, Riverside South Community Master Drainage Plan Update,

Final Report. That study established the overall storm drainage strategy for the Riverside South Community

and determined parameters for future developments within the community plan.

In January 2012, J.L. Richards & Associates Limited prepared a Design Report for Riverside South Community, Phase 6.
That study provided further details and design parameters with respect to storm drainage of future developments

within the study area.

The Stantec and the J.L. Richards studies established maximum allowable runoff from development blocks within the
Riverside South Community area, inlcuding for the Subject Property. On site detention of excess runoff from

the Subject Property will be required in order not to exceed the allowable site release rate.

The intent of this hydrologic evaluation is to outline the proposed stormwater management necessary to satisfy

the site storage requirements produced by the occurance of the 100 year return frequency design storm.

The maximum volume of storm runoff for the site was determined using the modified rational method MRM,

as outlined in the American Public Works Association Publication title Practice in Detention of Urban Stormwater Runoff.
Copies of the Proposed Site Plan, Site Grading Plan, Servicing Plan and the SWM Drainage Plan

are included in the rear pockets of this Report. The rainfall intensities are derived from the City of Ottawa IDF curves.

2.0 ALLOWABLE SITE RUNOFF

The Master Drainage Study by Stantec and the Design Report by J.L. Richards established that the maximum allowable
post development storm runoff from the subject property shall not exceed 203 L/s/ha for all storms up to and including

the 1:100 year event.
All excess runoff shall be detained on site through surface, roof and underground storage.

ALLOWABLE RELEASE RATE
Site Area = 6.54 ha. x 203 L/s’/ha = 1327 L/s

3.0 POST-DEVELOPMENT SITE CONDITION

unit Total System A
Total Site Area (m®) 65367 65367
Pavement Area (m®) 48861 48861
Landscaped Area (m®) 0 0
Building Area (m®) 10136 10136
Uncontrolled Pavement Area (m?) 413 413
Uncontrolled Landscape Area (m%) 5957 5957
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4.1 Roof Top Storage
Proposed roofs to be equipped with control flow drains.
Model ID:  Zurn Control Flo Z-105-5
Weir Rating 6 USGPM per inch head (0.15 L/s/cm head)

Quantity:  One weir per hopper. Based on manufacturers table, one hopper drains
a maximum roof area of 465m* with a maximum head of 10.16 cm

For this building 33 weirs

Total roof outflow is calculated as:

Qoof 33 X 0.15 L/s/cm hd. X 10

= 495L/s
From Appendix - Table 1 maximum storage volumes: required = 404.9 m:’
available = 686.5 m’

As shown, the available storage volume for the roof can easily contain the respective required
maximum roof storage volumes.

Note: Peak rate of runoff, eg: Q = Rain (L/s)
= 0.95 x 1.0136 x mm/hr x2.778

4.2 Parking Lot Storage and Release Rate

Note: 100 year runoff coefficients:

pavements - Cqqgg =1.00
landscaped - Cygg =0.25x0.5+0.5=0.625

421 The composite runoff coefficients for the site, excluding building, are
calculated as follows:

C.= 48861 x1.0 + 0 x0.625
48861 + 0

C. = 1.00

Page 2

UEL

cm head



4.2.2

423

Urban Ecosystems Limited

7050 WESTON ROAD, SUITE 705

WOODBRIOGE, ONTARIO L4L 8G7

uel@urbanecosystems.com

t. (905)856-0629

f, (906)856-0698

Release rate calculations are based on orifice flow formula:

Q=CxAx(2gH)"?

where,

Q = discharge in m*/s
C = shape coefficient, 0.62 for orifice plate, dimensionless
A = area of orifice in m*

g = acceleration due to gravity in m/s*

H = head from centre of orifice to ponding level in m

Orifice Plate at Existing Storm Manhole

max. ponding level {m) 92.5
invert of orifice (m) 88.15
head {m) 4.125
diameter of orifice (mm) 450
Q, orifice discharge (I/s) 887.1

Using the Modified Rational Method, the maximum storage volume
required on the parking lot was calculated. As shown in Appendix A,

Table 2 and dwg 3 of 8, SWM drainage Plan, Urban Ecosystems Limited

U

E

L

v/

3

Project No. 12007.100 The required pond volume was calculatedtob: 993 m
Available site storage:
Surface Pavement Storage=  1643.0 m" |
12.5 m - 1050 dia. stm = 10.8 m’
81 m - 900 dia. stm = 51.5 m’
87.5 m - 750 dia. stm = 387 m’
91 m - 675 dia. stm = 326 m’
135 m - 600 dia. stm = 382 m’
174 m - 525 dia. stm = 37.7 m’
137 m - 450 dia. stm = 218 m’
375 m - 375 dia. stm = 41 m’
299.5 m - 300 dia. stm = 21.2 m’
113.5 m - 250 dia. stm = 56 m’
0 m - 200 dia. stm = 00 m®
2 2400 mm dia mh(@ 2 m avg depth) = 181 m°
2 1800 mm dia mh(@ 2 m avg depth) = 10.2 m®
8 1500 mm dia mh(@ 2 m avg depth) = 283 m’
19 1200 mm dia mh(@ 2 m avg depth) = 430 m’
Manhole / Pipe Storage= 361.6 m" |
Total site storage = 2004.6 m
Required Storage m> 993
Available Storage m° 2005
Therefore, there is sufficient storage in the parking lot to self contain the
drainage and control the 100 year runoff to the allowable rate within the site.
Note:Peak runoff rate, Q=R AIN + Qroof
1.00 X 4.8861 x| x 2778 + 50

Note:
Table 3 indicates that the uncontrolled runoff will total 205.2 /s

(Landscape = 5957 m® and pavement = 413 m?)
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3.0 WATER QUALITY CONTROL
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Storm runoff from the subject property will be directed to a proposed 1800 mm dia storm sewer to be constructed
on Collector Road 'D'.  This storm sewer connects to the existing storm sewers on Earl Armstrong Road
and Limebank Road discharging to Riverside South Stormwater Management Pond No. 2, which provides

for water quality controls. The Riverside South retail centre development is therefore not
required to include onsite stormwater quality features.

7.0 SUMMARY

The following table summarizes the results presented in this report.

SYSTEM 100 YRSTM | 5YRSTM
orifice size mm 450 450
total site release rate L/s 1092.3 908.1

allowable site release rate L/s 1327.0 1327.0
maximum ponding elevation m 92.5 92.2
catchbasin elevation m 92.2 92.2
ponding depth m 0.3 0

required storage m” 993 281
available storage m° 2005 362

Respectfully submitted,

Urban EcosystenfS Lip

revised November 30, 2016
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Urban Ecosystemns Limited
7050 WESTON ROAD, SUITE 705
WOODBRIDGE, ONTARIO L4L 8G7

usl@urbanecosystems.com
t. (905)856-0629

f. (905)866-0698
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Tributary No. 14

Approximately 68.38 ha of upstream lands to the south, are currently draining through the Subject
Property via Tributary No. 14. Ultimately, the storm runoff from this area will be controlled as
established through the Riverside South Community Master Drainage Area Plan. The storm
drainage will be collected in local storm sewers and conveyed to the sewers on Limebank Road,

ultimately discharging to Riverside South Stormwater Management Pond No. 2.

The peak flows from the upstream 68.38 ha of undeveloped lands, based on pasture lands and an
estimated time to peak of 1.73 hours, were calculated to be 1.719 m */s. It is noted that this flow is
significantly higher than what was reported in the Riverside South Community Master Drainage
Plan, primarily due to a shorter time to peak. An External Storm Drainage Area Plan, Drawing 8

of 8, is included in the rear pocket.

In the interim, it is proposed that a temporary interceptor swale will be constructed (by others),
immediately south of future Town Square Boulevard. The swale will convey all storm flows from

the undeveloped upstream lands, discharging to the proposed storm sewers on Ceremonial Road.

The drainage from the Town Square Boulevard right of way, will be intercepted by a temporary
swale located immediately south of the Subject Property. The swale will flow westerly,
discharging to a temporary inlet catchbaisn to be located on the east side of Limebank Road and

connected to the Limebank Road storm sewer systems.

Rideau Valley Conservation Authority has confirmed that Tributary no. 14 is approved in principle
to be enclosed. Prior to commencing any construction on this Subject Property, including grading
or any site alteration works, Morguard Investments Limited will file an application under Ontario
Regulation 174/06 Section 28 with Rideau Valley Conservation Authority, for a Permit to

enclose/alter Tributary No. 14.



SSSSS W W M M H H Y Y M M 000 999 999 =========
S Www MM MM H H YY MM MM O 0 9 9 9 9
SSSSS W W W M MM HHHHH Y MMM O 0O ## 9 9 9 9 ver 4.05
S W w M M H H Y M M O (0] 9999 9999 Sept 2011
SSSSS W w M M H H Y M M 000 9 9 =========
9 9 9 9 # 2637819
Stormwater Management HYdrologic Model 999 999 =========
KhhhhhthhwthtrhrhrhihhrhihhihhkhhthrdhhhhhhhbihXdhhhihdthiitdihhiihrithitshlkdskhhsiid

fedhhhhrihthhhhihihkhhfiihhhhti® SWMHYMO Ver/4.05 Thuhhhhhhhhhhnhhhhh ki hwthhhh®
wEFkwkkE% A single event and continuous hydrologic simulation model ‘#**¥*##zxx

S ok g based on the principles of HYMO and its successors whRERTRAY
sedefedekiedekd OTTHYMO-83 and OTTHYMO-89. FrkRAEI RS
dehtkdfhf ikt hhhihihlkhkithhhfhhdhlhhfoktohhhhdhlededetehdfhedefhdfedhfhnnthhirddhtiis
wxkkREEE% pistributed by: J.F. Sabourin and Associates Inc. RERERAIRNE
kel Ottawa, Ontario: (613) 836-3884 S el
Rl Gatineau, Quebec: (819) 243-6858 HREEXWHAR
whkkkkE ek E-Mail: swmhymo@jfsa.Com eliiiaad
A A Ly R L X X R B & 2 & 2 2 R S R R RO

e e B B I B B g s I S S NS

+++++++++ Licensed user: The Sernas Group +H+++t+++
+++++H++ whitby SERIAL#:2637819 +++++++++
B S e o S e
fhhvhhhhhhhhhhhhhhh kbt hthhdhhhhhhhhhfehhhhhhhhfhhrhhlhihhhihhhhhhkhhhihtiis:
TRT LA ++++++ PROGRAM ARRAY DIMENSIONS ++++++ HHAE RN RIE
Yededededetedete Maximum value for ID numbers : 10 rERRRR R TR
e e i e e el Max. number of rainfall points: 105408 EEEEE
TR A ERI R Max. number of flow points : 105408 it
AR AR TR AR R RN AT AR RN RA AR E LStk Xk dhhRxhihhttthhhriiit™

#%%%% DESCRIPTION SUMMARY TABLE HEADERS (units depend on METOUT in START) ¥#*%¥%¥

R R K T o e e e e e e et e o o o s n LA
edded ID: Hydrograph IDentification numbers, (1-10). kil
*#%%%% NHYD: Hydrograph reference numbers, (6 digits or characters). i e
*%#%%  AREA: Drainage area associated with hydrograph, (ac.) or (ha.). ekewdk
*hEEE QPEAK: Peak f?ow of simulated hydrograph, (ftA3/s) or (mA3/s). kA
*#%%% TpeakDate_hh:mm is the date and time of the peak flow. AR
#%%%k% R V.: Runoff volume of simulated hydrograph, (in) or (mm). s
*k%%%* R_C.: Runoff Coefficient of simulated hydrograph, (ratio). i
RIS *: see WARNING or NOTE message printed at end of run. REnrd
Tl **: see ERROR message printed at end of run. ik
s A L R Y L L g X L k-
B L L L R L L L L L L L R L L R R AR R R R R X

Yok ddehded e deddefdedededei

Thhhhhikhrhhhhrhhtedediii? s UmMmM M ARY OUTP U
ThENREhhhhihdhhhhhihhhdhhihhdhhhrhihhhhdhhhthhixritdhhhddhdhhhdhhhrhhdhhhhhihbtdit®
* DATE: 2014-06-10 TIME: 15:29:25 RUN COUNTER: 000270 *
Tkttt hhihhhhhhdrtehhhhhidhhhhhhhhhdhhdthhhidhithdhfthdhdhhhhddhhhhththhd*
* Input  filename: C:\DDRIVE~1\PreOtt.dat &
* gutput filename: C:\DDRIVE~1\PreOtt.out *
* summary filename: C:\DDRIVE~1\PreoOtt.sum *
* User comments: *
% 1: k-3
% 2: *
* 3: *

Page 1



Preott

¥******************************************************************************

¥ Project Name: [Riverside Ottawa] Project Number: [8811895.400]
¢ Date : 07-22-2004
¥ Modeller : [Ken Chow]
#  Company : GHD
¥ License # . 2640114
*******************************************n***********************************
*%* END OF RUN : 1
bddf Rl h b nhhhhhThhkixhhhhdhndhhdhtehkhdhtdhhhhhhthlihttihixiftthhhhdhhitexdhdhiihi’
RUN : COMMAND#
)02:000] - ——————mm -
START
[TZERO = .00 hrs on 0]

[METOUT= 2 (1=imperial, 2=metric output)]
[NSTORM= 2 ]

[NRUN = 2]
frdedhhdhdhddhdhd ettt hhhhhhkhhhhhhdhhhhhdhhdhdhhhrhrddhhhhdhhhhthirdhirrhhtdhiitss
t Project Name: [Riverside Ottawa] Project Number: [8811895.400]
t Date : 07-22-2004
t Modeller : [Ken cChow]
¢ Company : GHD
' License # : 2640114
AT hdhdhhhihhhrikhhhkhhdhhdhdihhhhhhhhihikdhhhihkhhhhddhhkhrkhkhhkhhdhvhshhxhikikhhrsx
1020002 - ——— === mmm o
MASS STORM

Filename = C:\D DRIVE\24S5CSII.mst
= 24 hour SCS II storm mass curve

Comment
[sDT= 2.00:SDUR= 24.00:PTOT= 103.20]
102:0003---—-—-—=--——-- IDINHYD---~~=----- AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
: DESIGN NASHYD 01:200 63.30 2.056 No_date 13:22 51.59
00

[CN= 72.0: N= 3.00]
[Tp= 1.37:DT= 2.00]

102:0004-----------———- ID:NHYD------——--- AREA----QPEAK-Tpeakbate_hh:mm----R.V.-R.C.

/ PRINT HYD 01:200 63.30 2.056 No_date 13:22 51.59

i/a

102:0005--------—--———- ID:NHYD----------~ AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
DESIGN NASHYD 01:200 63.30 1.719 No_date 13:48 51.59

500

[CN= 72.0: N= 3.00]
[Tp= 1.73:DT= 2.00]

102:0006-----~--~--—--- ID:NHYD----------- AREA----QPEAK-TpeakDate_hh:mm----R.V.-R.C.
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Ja PRINT YD 01:200 63.30  1.719 No_date 13:48 51.59

/4

002 50007 - == = == = = = = = = =
FINISH ‘

ehEhhhfhhhhdhdhhdhhhhhdhdhdhhdhhdhhhhdhhdhkdhhdhhkdehrkhhihhhhhhhhhhdhhkhhdhhikhhidhd®
vk

WARNINGS / ERRORS / NOTES

Simulation ended on 2014-06-10 at 15:29:25
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2 Metric units

*# Project Name: [Riverside Ottawal] Project Number: [8811895.400]
*# Date : 07-22-2004

¥# Modeller : [Ken cChow]

*# Company : GHD

*# License # : 2640114

k#*************************‘k****************************************************

START |TZER0=[0.0], METOUT=[2], NSTORM=[2], NRUN=[2]

k% ____________________________________________________________________________

¥ SCS 24 hours distribution ) .

¥ parameters taken from IDF curve parameters provided by City of Ottawa

* Sewer Guidelines October 2012 |

k% _________________ | ___________________________________________________________

¥*100 year event

¥fmmmmmmmmmm - [---== - I

'I“ .

1ASS STORM PTOTAL=[103.2](mm), csDT=[2](min),
CURVE_FILENAME=["C:\D DRIVE\24SCSII.mst"]

Yhuhdmhhvwh kv ®

* EXTERNAL AREAS based on Row Crops and a Tp of 1.37

3

JESIGN NASHYD ID=[1], NHYER={"200"], DT=[2]min, AREA=[63.3](ha),
DWF=[0] (cms), CN/Cc=[72]1, TpP=[1.37]hrs,
RAINFALL=[ , , , , 1(mm/hr), END=-1

RINT HYD ID=[1], # OF PCYCLES=[-1]

ek dehdedefededehdefehh

* EXTERNAL AREAS based on Pasture and a Tp of 1.73
H

JESIGN NASHYD ID=[1], NHYD=["200"], DT=[2]lmin, AREA=[63.3](Cha),
DWF=[0] (cms), CN/C=[72], TP=[1.73]1hrs,
RAINFALL=[ , , , , 1(mm/hr), END=-1

’RINT HYD ID=[1], # OF PCYCLES=[-1]

"-INISH
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SSSSS W W M M H H Y Y M M 000 999 999 SE====m=s
S WWwWw MM MM H H YY MM MM O 0] 9 9 9 9
SSSSS WWW MMM HHHHH Y MMM O o ## 9 9 9 9 ver 4.05
S WW M M H H Y M M 0 O 9999 9999  Sept 2011
SSSSS W W M M H H Y M M 000 9 9 =========
9 9 9 9 # 2637819
Stormwater Management Hydrologic Model 999 999 s========
Ahdhhfdhkhkhdhhhhhhhhhhhhhdhhhhihthkdhhhhdhdehhkhihhdrhhddrhhhhrfrlhhhlhhdhihiitdedietd
RFRRRRRRR R Rk dwwwhikkikid QWMHYMO Ver/4_05 Tekkhddhhhhdhhdhhhhhkhiihdhdhii
wwkwkkxtt A single event and continuous hydrologic simulation mode] sk
ERERRRIREE based on the principles of HYMO and its successors FERERSREL
bbb OTTHYMO-83 and OTTHYMO-89. FRE R E
Thhhkhhhhhhihhhhihkhhhhikhdhdkhfhrhhhhhhhhhhhhhhhhkdhhdhhkhhhhdhhihhhihrhhihhhhhhhhh®
*kkkkkik® pDistributed by: J.F. Sabourin and Associates Inc. B e
EEEEEREEE Ottawa, oOntario: (613) 836-3884 Fhkdcddckdk
BERELXERS, Gatineau, Quebec: (819) 243-6858 G &
il E-Mail: swmhymo@jfsa.Com Tk kA kA gL E
ERT LR S R R R R R R R R R R R R R R R R R R R R R R R R Rk R

B i B L I L B B B o e

+++++++++ Licensed user: The Sernas Group e+
4+t whi tby SERIAL#:2637819 -+t
T T B S L e o S B

TRERRTLR S ++++++ PROGRAM ARRAY DIMENSIONS ++++++ KrkEhrRA®
b i Maximum value for ID numbers : 10 SkaloR R R RN
Fkdddkdkok Max. number of rainfall points: 105408 R
SR S Max. number of flow points : 105408 oy iliddiicholed
Ahhfhdkhdehddhdhhdhhhrhhihithdhhhhhihdfdihhdhhhkhddhdhihdhhhhdhddhddhehddetdddehdhkititd
TexkRhhrhhhhhhhhxhhhihkhkkx DETATILETD OUTPUT hfhhhihhhhhhktdhvehhhikhhhd®
Tkt khhhhhkhhhhhihdhhhhhhhdhhhhdhhhhthhfhdhthhtthtthhhihhhbhfhhthhthhhhikhhihhhhirhihsk
* DATE: 2014-06-10 TIME: 15:29:25 RUN COUNTER: 000270 *
Thxd bbb hhhihhhhhhikhhihthhrhkhhhhhhhhhhhhhdhhhhbdhdhhhhdhhhhhhhhirhhhihidhshlhhhiik
* Input filename: C:\DDRIVE~1\PreOtt.dat *
* output filename: C:\DDRIVE~1\PreOtt.out *
* summary filename: C:\DDRIVE~1\PreOtt.sum *
* User comments: *
x 1: x
*2: *
* 3: *
hkhhhhhhkhklhkihhhkhhdhhhkdh itk kdddhhhkhdtehhiehhdehdhhihdidkhhdhhkbhhhhhhhdkhihkioks
)01 000 — - — o e e m e e
k#******************************************************************************
*# Project Name: [Riverside Ottawal] Project Number: [8811895.400]
‘# Date : 07-22-2004
*# Modeller : [Ken Chow]
‘# Company : GHD
‘# License # 1 2640114
b#******************************************************************************
*% END OF RUN 1
shRT btttk lhdhhthhhhhhhhhhhihhrhhhhhhhhthhhhhdhihkhhhlhhdhhhhhhdelhhdk
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| START | Project dir.: C:\DDRIVE~1\
———————————————————— Rainfall dir.: C:\DDRIVE~1\

TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 002
NSTORM= 2
N ettt et e E L |

# 2=1bution

11—

k#******************************************************************************
*# Project Name: [Riverside Ottawal] Project Number: [8811895.400]

*# Date : 07-22-2004

*# Modeller : [Ken Chow]

*# Company : GHD

“# License # : 2640114

k#********************‘*****************************’***************************

1021 0002 = - == ==~ == = -~ — e RS e S e S

* Parameters taken from IDF curve parameters provided by City of Ottawa
* Sewer Guidelines October 2012
*100 year event

| MASS STORM | Filename: C:\D DRIVE\24SCSII.mst
| Ptotal=103.20 mm | comments: 24 hour SCS II storm mass curve

Duration of storm e 24.00 hrs

Mass curve time step = 12.00 min

Selected storm time step = 2.00 min

volume of derived storm = 103.20 mm
TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
.03 1.032 6.03 2.064 12.03 20.640 18.03 1.548
.07 1.032 6.07 2.0064 12.07 20.640 18.07 1.548
.10 1.032 6.10 2.064 12.10 20.640 18.10 1.548
.13 1.032 6.13 2.064 12.13 20.640 18.13 1.548
.17 1.032 6.17 2.064 12.17 20.640 18.17 1.548
.20 1.032 6.20 2.064 12.20 20.640 18.20 1.548
.23 1.032 6.23 2.064 12.23 12.900 18.23 1.548
.27 1.032 6.27 2.004 12.27 12.900 18.27 1.548
.30 1.032 6.30 2.064 12.30 12.900 18.30 1.548
.33 1.032 6.33 2.064 12.33 12.900 18.33 1.548
.37  1.032 6.37 2.064 12.37 12.900 18.37 1.548
.40 1.032 6.40 2.064 12.40 12.900 18.40 1.548
.43 1.032 6.43 2.064 12.43 9.288 18.43 2.064
.47 1.032 6.47 2.064 12.47 9.288 18.47 2.064
.50 1.032 6.50 2.064 12.50 9.288 18.50 2.064
.53 1.032 6.53 2.064 12.53 9.288 18.53 2.064
.57 1.032 6.57 2.064 12.57 9.288 18.57 2.064
.60 1.032 6.60 2.064 12.60 9.288 18.60 2.064

Page 2



NNNNRNNNNNNNNNNNNNNNNNNRRRRRRRR R R R R R R R R R R e R R e e

HERERERERPRR R R R R e e 2 2 e e e b 3 e e (et e e e e e e e

.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032

Preott
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096

WWUWWWWUWWWWWWWWWWWWWWWHNNNNNNNNNNNNNNNNNNNNNNNNNNNNNRNRNRNNRNNRNNNN NN N

.096
Page 3

WWWWWWWWWWWWWWWWWWWWWUIVNIVNIVNVNNUUINNVIVIV VOO unyauiuuaunnnunuivauaun o o o 6 01 00 00 09 GO 00 60

772
772
772
772
772
772
.192
.192
.192
.192
.192
.192
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
. 096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096

PRRERBRHEEPRRERRPHEERRRRREERERENNNNNNRERRRF RN NN R R R R R R RN R R e e e

.548
.548
.548
.548
.548
.548
.548
.548
.548
.548
.548
.548
.064
.064
.064
.064
.064
.064
.548
.548
.548
.548
.548
.548
.064
.064
.064
.064
.064
.064
.548
.548
.548
.548
.548
.548
.064
.064
.064
.064
.064
.064
.548
.548
.548
.548
.548
.548
.548
.548
.548
.548
.548
.548
.032
.032
.032
.032
.032
.032
.548
.548
.548



:hf>$>#u54>¢>¢>#n54>#nb4>$>#uh4>$>#nh4>¢ahnhkuuauuuLuuauuuL»uauuuLHUJuuuLUUJUHNLMUJuuuLHUJMMMQHUJNthohuvhuhuv

NINNNRNNNNNNNNNNNNRNNNNNNNNR R R R R R R R R e e e 2 e e ) e e

.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064
.064

=
VLYWV WVWLVLWVLWVLWLWVWIWILIWIWILWILW WL W IO LWL W LY G0 0O 03 Co 0O 0o 00 00

Preott
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.096
.676
.676
.676
.676
.676
.676
.676
.676
.676
.676
.676
.676
.676
.676
.676
.676
.676
.676
.676
.676
.676
.676
.676

VIUUyyiuyiuiviviviuiivViviviviyNiviyvnmiyivTnWwwwwwwWWwWWWWWWWWWWWWWWWWWWWWWWWWWwwwwwww

.676
Page 4

NNNNNNNNNNNNNMNNNNNNNNNNNNNNNNNNNNNNNRNNRNNDNRNRN NN RN RN RN NN N RN N R W W W W W WWwWww

.096
.096
.096
.096
.096
.096
.096
.096
.096
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
. 580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580
.580

PREPRRERERERREERERRRRRRRRRP R R e e e e e R e e e e e e e e e e ped

.548
.548
.548
.548
.548
.548
.548
.548
.548
.032
.032
.032
.032
.032
.032
.548
.548
.548
.548
.548
.548
.032
.032
.032
.032
.032
.032
.548
.548
.548
.548
. 548
.548
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.032
.548
. 548
.548
.548
.548
.548
.032
.032
.032
.032
.032
.032
.548
.548
.548
.548
.548
.548



Preott

4.83 2.064 10.83 5.676 16.83 1.548 22.83 1.032
4.87 2.064 10.87 5.676 16.87 1.548 22.87 1.032
4,90 2.064 10.90 5.676 16.90 1.548 22.90 1.032
4.93 2.064 10.93 5.676 16.93 1.548 22.93 1.032
4,97 2.064 10.97 5.676 16.97 1.548 22.97 1.032
5.00 2.064 11.00 5.676 17.00 1.548 23.00 1.032
5.03 2.064 11.03 7.740 17.03 1.548 23.03 1.032
5.07 2.064 11.07 7.740 17.07 1.548 23.07 1.032
5.10 2.064 11.10 7.740 17.10 1.548 23.10 1.032
5.13 2.064 11.13 7.740 17.13 1.548 23.13 1.032
5.17 2.064 11.17 7.740 17.17 1.548 23.17 1.032
5.20 2.064 11.20 7.740 17.20 1.548 23.20 1.032
5.23 2.064 11.23 11.352 17.23 2.064 23.23 1.032
5.27 2.064 11.27 11.352 17.27 2.064 23.27 1.032
5.30 2.064 11.30 11.352 17.30 2.064 23.30 1.032
5.33 2.064 11.33 11.352 17.33 2.064 23.33 1.032
5.37 2.0064 11.37 11.352 17.37 2.064 23.37 1.032
5.40 2.064 11.40 11.352 17.40 2.064 23.40 1.032
5.43 2.064 11.43 27.348 17.43 1.548 23.43 1.548
5.47 2.064 11.47 27.348 17.47 1.548 23.47 1.548
5.50 2.064 11.50 27.348 17.50 1.548 23.50 1.548
5.53 2.064 11.53 27.348 17.53 1.548 23.53 1.548
5.57 2.064 11.57 27.348 17.57 1.548 23.57 1.548
5.60 2.064 11.60 27.348 17.60 1.548 23.60 1.548
5.63 2.064 11.63 56.760 17.63 2.064 23.63 1.032
5.67 2.064 11.67 56.760 17.67 2.064 23.67 1.032
5.70 2.064 11.70 56.760 17.70 2.064 23.70 1.032
5.73 2.064 11.73 56.760 17.73 2.064 23.73 1.032
5.77 2.064 11.77 56.760 17.77 2.064 23.77 1.032
5.80 2.064 11.80 56.760 17.80 2.064 23.80 1.032
5.83 2.064 11.83 116.100 17.83 1.548 23.83 1.032
5.87 2.064 11.87 116.100 17.87 1.548 23.87 1.032
5.90 2.064 11.90 116.100 17.90 1.548 23.90 1.032
5.93 2.064 11.93 116.100 17.93 1.548 23.93 1.032
5.97 2.064 11.97 116.100 17.97 1.548 23.97 1.032
6.00 2.064 12.00 116.100 18.00 1.548 24.00 1.032
102:0003 - ——— - mm e
ek hhEhhhhhhhhhik
EXTERNAL AREAS based on Row Crops and a Tp of 1.37
DESIGN NASHYD | Area (ha)= 63.30 Curve Number (CN)=72.00
01:200 DT= 2.00 | Ia (mm)=  1.500 # of Linear Res.(N)= 3.00
————————————————————— U.H. TpChrs)= 1.370
unit Hyd Qpeak (cms)= 1.765
PEAK FLOW (cms)= 2.056 (i)
TIME TO PEAK (hrs)= 13.367
RUNOFF VOLUME (mm)= 51.591
TOTAL RAINFALL (mm)= 103.200
RUNOFF COEFFICIENT = .500

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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%

PRINT HYD | AREA (ha)= 63.300

ID=01 (200 ) | QPEAK (cms)= 2.056 (i)
| DT= 2.00 PCYC=-1 | TPEAK ¢hrs)= 13.367
———————————————————— VOLUME (mm)=  51.591

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00210005~~~ ——mmmm oo e
3

khdlihhhhhkhrhddhi®
®# EXTERNAL AREAS based on Pasture and a Tp of 1.73
L3

| DESIGN NASHYD | Area (ha)= 63.30 Curve Number (CN)=72.00
| 01:200 DT= 2.00 | Ia (mm)= 1.500 # of Linear Res.(N)= 3.00
—————————————————————— U.H. TpChrs)=  1.730

Unit Hyd Qpeak (cms)= 1.398

PEAK FLOW (cms)= 1.719 (i)
TIME TO PEAK (hrs)= 13.800
RUNOFF VOLUME (mm) = 51.591
TOTAL RAINFALL (mm)= 103.200
RUNOFF COEFFICIENT = .500

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

J02 3 D006~ — - = - = = =~ — s o — — =L .
i PRINT HYD | AREA (ha)= 63.300
© ID=01 (200 ) | QPEAK (cms)= 1.719 (i)

DT= 2.00 PCYC=-1 | TPEAK (hrs)= 13.800

———————————————————— VOLUME (mm)=  51.591

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

T

FINISH
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e

Simulation ended on 2014-06-10 at 15:29:25
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