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1604-01149: -King Edward 206-03-08

Estimated Wastewater Discharge (50 apt high rise / commercial ground floor with

underground parking)
Site Area = 0.13ha

Residential Water Demand:

Estimated Population:

31 Apartment units x 1.8 p / unit = 56 p
Total approximated population = 56 p
Average Daily Demand.:
0., =56p><350L :19,600£>< ld =0.23£

¢ p-d d 86,4005 s

Maximum Daily Demand:

Oox daity = 19,600£>< 25= 49,000£>< ld = 0.57£
- d d ,400s K
Peak Hourly:
L 1d L
=49,000—x2.2 =107,800x =1.25—
Qpeakihourly d 6,400S s

Commercial Water Demand:

Total Commercial area:

Office/Retail =442 m*  =0.044 ha
Total Office/Retail =442 m> =0.044 ha
Average Daily Demand.:
0, = 0.44haxw: 1,232£>< ld = 0.014£

g ha-d d 86,400s S

Maximum Daily Demand.:
Ooe s = 1232515218819 _g oot
o d d 00s s

2



Peak Hourly:

L L 1d L
=1,848 =x1.8 =3326 =X =0.0
© et oty d d 86,4005 s

Total Demands — Residential and Commercial:

Average Daily Demand = 0.23 L/s + 0.01 L/s = 0.24 L/s
Maximum Daily Demand = 0.57 L/s + 0.02 L/s = 0.59 L/s
Peak Hourly Demand = 1.25 L/s + 0.04 L/s = 1.29 L/s

Fire Flow Demands must be provided by mechanical consultants. For boundary
conditions requests, a preliminary fire flow demand of 16,000 L/min can be used.




() Stantec

Stantec Project #:
Project Name:
Date:

Data input by:

FUS Fire Flow Calculation

160401149
King Edward
March 9, 2016
A. Lynch

Assume horizontal fire separation for each floor.

Calculations based on: "Water Supply for Public Fire
Protection " by Fire Underwriters' Survey, 1999

Fire Flow Calculation #: 1
Building Type/Description/Name: Apartment Building and

Ciommercial use

Notes:
Table A: Fire Underwriters Survey Determination of Required Fire Flow - Long Method
- Total
Multiplier .
. . Value . Fire
Step Task Term Options Associated Choose: Unit
- . Used Flow
with Option .
(L/min)
Framing Material
Choose Frame Used - lated Wood Frame 15
. C icient ted t
1 |for Construction of | “O¢Tliclent refatec to Ordinary construction 1 Non-combustible
Unit type of construction - - . 0.8 m
(© Non-combustible construction 0.8 construction
Fire resistive construction (> 3 hrs) 0.6
Choose Type of Floor Space Area
Housing (if TH, Single Famil
2 g y Other (Comm, Ind, Apt
Enter Number of |Type of Housing Townhouse - indicate # of units er OeTcn;l ne. ap 1 Units
Units Per TH Block) Other (Comm, Ind, Apt etc.) 1 ’
2.2 # of Storeys Number of Floors/Storeys in the Unit (do not include basement): 8 8 Storeys
Areain
. . . . . 803
3 Enter Ground Floor| Average Floor Area (A) based on design with one hour rating for vertical openings 6.420 Square
Area of One Unit and exterior vertical communications:|  square Metres (m2) ’ Meters
(m?)
9bta'" Req."'red Required Fire Flow (without reductions or increases per FUS) (F =220 * C * VA)
4 Fire Flow without A 14,000
. Round to nearest 1000L/min
Reductions
Apply Factors . . .
5 PPy . Reductions/Increases Due to Factors Affecting Burning
Affecting Burning
Non-combustible -0.25
Choose Occupancy content  |Limited combustible -0.15
5.1 Combustibility of |hazard reduction or [Combustible 0 Combustible 0 N/A 14,000
Building Contents [surcharge Free burning 0.15
Rapid burning 0.25
i -0. Ad te Sprinkl
Sprinkler reduction Adequate Sprinkler conforms to NFPA13 0.3 equate Sprinkler 03 N/A -4,200
conforms to NFPA13
X None
Choose Reduction Water supply is standard for sprinkler 0 Water supply is standard
5.2 | Due to Presence of \yater Supply Credit |and fire dept. hose line ""|for sprinkler and fire dept.| -0.1 N/A -1,400
Sprinklers Water supply is not standard or N/A 0 hose line
Sprinkler Supervision [Sprinkler system is fully supervised -0.1 Sprinkler not fully 0 N/A o
Credit Sprinkler not fully supervised or N/A 0|  supervised or N/A
Choose Separation North Side 0to 3.0m 0.25
. Exposure Distance East Side 3.1t0 10.0m 0.2
53 D'Sta":f iemee" Between Units South Side 0t03.0m 0.25 0.7 m 10,500
nits West Side 30.1 to 45.0m 0.05
Total Required Fire Flow, rounded to nearest 1000 L/min, with max/min limits applied: | 19,000
Obtain Required Total Required Fire Flow (above) in L/s:| 317
6 |Fire Flow, Duration
& Volume Required Duration of Fire Flow (hrs)| 4.25
. . 3
Required Volume of Fire Flow (m”) | 4,845
Date: 3/9/2016 Template

Stantec Consulting Ltd.

W:\active\160401149_Lauzon Group_King Edward\design\analysis\Water\2016-03-08-160401149 - STANTEC_FUS_FIREFLOW_CALCULATOR.xIsx






Sharp, Mike

From: Wou, John <JohnWu@ottawa.ca>

Sent: Tuesday, March 17, 2015 2:25 PM

To: Kilborn, Kris

Subject: RE: Clarence and King Edward - Lauzon Group"
Attachments: 277 King Edward March 2015.pdf

Here is the result:

The following are boundary conditions, HGL, for hydraulic analysis at 277 King Edward (zone 1W) assumed to
be connected to the 152mm on Clarence St. See attached PDF for location.

Minimum HGL = 106.3m

Maximum HGL = 118.6m; the estimated ground elevation is 57.98m, the maximum pressure is estimated to be
more than 80 psi. A pressure check at completion of construction is recommended to determine if pressure
control isrequired.

MaxDay (1.03 L/s) + FireFlow (266 L/s) = 99.5m

These are for current conditions and are based on computer model simulation.

Disclaimer: The boundary condition information is based on current operation of the city water distribution
system. The computer model simulation is based on the best information available at the time. The operation of
the water distribution system can change on aregular basis, resulting in a variation in boundary conditions.
The physical properties of watermains deteriorate over time, as such must be assumed in the absence of actual
field test data. The variation in physical watermain properties can therefore alter the results of the computer
model simulation.

John

From: Kilborn, Kris [mailto:Kkris.kilborn@stantec.com]
Sent: Wednesday, February 25, 2015 2:54 PM

To: Wu, John

Cc: Sharp, Mike; Paerez, Ana

Subject: RE: Clarence and King Edward - Lauzon Group"

John

How are things today?

| was wondering if you could pass along the attached boundary request for the watermains in proximity to the
proposed development

To the water group for me. | have attached a boundary conditions map along with estimated commercial and
residential water demand sheet and Fireflow FUS sheet.

In addition, are you aware of any issues or surcharging in the sanitary sewers along Clarence Street or King
Edward. | have attached

The estimated wastewater discharge calc sheet for your review. We will be discharging approximately 1.78I/s to
the Clarence Street sewer.

Please get back to me with any timeframes for when boundary conditions can be received and if the 1.78I/s
into the Clarence Street sewer can



Be accommodated without any issues.

Regards

Associate / Project Manager

400 - 1331 Clyde Avenue Ottawa ON K2C 3G4
Phone: (613) 724-4337

Cell: (613) 297-0571

Fax: (613) 722-2799

kris.kilborn@stantec.com

Q Stantec

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with
Stantec's written authorization. If you are not the intended recipient, please delete all copies and notify us immediately.

’\’ﬂ Please consider the environment before printing this emaiil.

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail or
the information it contains by other than the intended recipient(s) is unauthorized. Thank you.

Le présent courriel a été expédié par le systéme de courriels de la Ville d'Ottawa. Toute distribution, utilisation
ou reproduction du courriel ou des renseignements qui Sy trouvent par une personne autre que son destinataire
prévu est interdite. Je vous remercie de votre collaboration.



Boundary Condition for 277 King Edward
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SITE SERVICING AND STORMWATER MANAGEMENT BRIEF — 275 KING EDWARD STREET, OTTAWA, ON
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ZONING REVEW & STATISTICS

MUNICIPALITY: OTTAWA

ZONING ANALYSIS:
OTTAWA

ZONE: TM / T2

MUNICIPAL ADDRESS: 275 KING EDWARD AVENUE
REGISTERED OWNER. CLAUDE LAUZON GROUP LTD.
LOT AREA = 12623 sqm. (13,587 sq.ft) (O.31 acres)

ZONING BY-LAW. 2008-250

PROPOSED USE: 5-STOREY MIXED-USE DEVELOPMENT

BUILDING AREAS (=@ ™) (SQ FT) gg’;an:
ABOVE GRADE: N N I ;
EROUND FLOOR 07 8672 \\ | Geotechnical Engineer:
SECOND FLOOR 701 7548 N s L 7500 L
THIRD FLOOR 701 7548 o ,I ,I PATERSON GROUP
FOURTH FLOOR 701 7548 | | \1( 154 COLONNADE ROAD SOUTH
FFTH FLOOR —26o —6397 | i NEPE(AN «)f)NTARlo K2E 704
~ Tel: (613) 226—7381
TOTAL (ABOVE GRADE). 3496 37.623 | FIFTH FLOOR . Fax: (613) 226—6344
o NG BELOW & B H ‘ | \ I e—mail: carlosd@patersongroup.ca
' I HEIEEE S L[ | X
BASEMENT 1044 1243 ; | Landscape Architect:
TOTAL GROSS FLOOR AREA 4540 48866 . "
ATENTY AREAROTES n NOVATECH ENGINEERS, PLANNERS & LANDSCAPE ARCHITECTS
APARTMENT UNIT STATS: REQUIRED AREA m - = 240 MICHAEL COWPLAND DRIVE, SUITE 200
: | OTTAWA, ONTARIO K2M 1P6
23 UNITS @ 6 sq.m/UNIT =138 sq.m. 5. Tel: (613) 254-9643
FBEDROOM UNITS  2-BEDROOM UNITS  TOTAL UNIT COUNTS COMMUNAL = 509 OF TOTAL = 69 sq.m. - I Fax: (613) 254—5867
2nd FLOOR 3 3 & PROVIDED AREA ]J ‘ AN S g ' e-mail:
3rd FLOOR 2 4 ) . 8 o I m .
COMMUNAL AREA 1 . : 3 ) :
4th FLOOR 2 4 6 Z 2260 SQFT (210 SQM) X LOCATION PLAN | Registered Owner: Project Manager: Surveyor:
Sth FLOOR 2 3 =) ROOFTOP TERRACE 1163 SQFT (108 SQ.M.) I W SCALE N.T.S. '
TOTAL o " 93 PRIVATE (BALCONES) 1625 SQFT (51 SQM.) uﬂ ‘ Za . CLAUDE LAUZON GROUP LTD |CLAUDE LAUZON GROUP LTD | ANNIS, O'SULLIVAN, VOLLEBEKK LTD.
274 DALHOUSIE STREET 274 DALHOUSIE STREET 14 CONCOURSE GATE, SUITE 500
TOTAL 5048 SQFT (469 SQM) ! OTTAWA, ONTARIO, KIN 7E6 OTTAWA, ONTARIO, KIN 7E6 OTTAWA, ONTARIO K2E 7S6
Tel: (613) 241—1600 x224 Tel: (819) 213—6453 Tel: (613) 727—-0850
PERFORMANCE ~ Fax: Fax: Fax: (613) 727—1079
STANDARD BY-LAW REQUIREMENT REQUESTED ! e—mail:lise@claudelauzongroup.ca e—mail:mperron@cloudelauzongroup.ca e—mail:
e - "
TRADITIONAL MAINSTREET ZONE REQUIREMENTS (SECTION 197) I
1%t four storeys = Max. 2m _
Front yard setback ) N y o o 19- 4" storeys = 0.3 m m SOUTH ELEVATION EX. 2.STOREY
A (King Edward) * Above 4 5*2{93’ = Min. 2m more than o 51" storey =2.3 m y W SCALE 1/16" =1-0" STUCCO BUILDING
setback of 1% four storeys §‘ VINYL SIDED 2ETANING WALL:
5 b 3000 N 30° 58’ OO" W 30.87 SHED 2840 SEE CIVIL DRAWINGS
. . . . ¢ Abutting residential zone= o )
Interior sid d setback e Abutting residential zone = Min. 3m 30mg O % ’ o IR s A _,/_ 1
nterior side yard setbac = ' m 0 [o | _ = 7 D\ MIN.14mHGHFENCE ALONG PROPERTY LNE e - 5
e Other cases = Max. 3m « Other cases = 0.6 m, 2.4 m p . 9 270 e MEQEEZS e 3 il 0
[¢) 9 - LINE OF SHORING BELO\)\/\ A E -
] Q | — — ale f B
e Ground - 4" storeys: - ol comona. 21 o
- = o [\8
. o vard sotbag | * 1" Tourstoreys =Min. 3 m ﬁ'ﬁ{;’;“gﬁ& Soom " e . | PROPOSED 1 STOREY TAIL' o | g Awenmases ol |2 -
omer side yard setbacl . - .= 3. ' sqm. 9|l
AN (Clarence &)I;:‘Iurray) « Above 4! storey = Min. 2 m more than S store o A el o 9 ACCESSRAMPTO ¢ . B | T(ENTIRE EAST SIDE) | d
t . : ~ I
setback of 18! four storeys i Clare)[;ce St =50m ) b 8 2000 . Q[> 8 BASEMENT PARKING S u‘%\ g NTERL ek BAVNG % b /—UNE DF SHORING BELOW EX. 2 1/2-STOREY
t _ > © o FOQ A T . !
= MUlTay St - N-!A < b uP 2% /< 8 18050 G800 2 % ’l i_u RETAINING WALL: BRICK BUILDING
1.9mf i % LINE [OF SHOR GBELO\/\/——""N / N AL 50t /8/— SEE ¢IVIL DRAWINGS
Rear yard setback « Abutting residential zone = Min. 7.5 m * Mur'gyogtpo fon near g / = B NS L><L2Ef§i?%“f§j‘\\/h§\/}\\/}\\/}\V/‘\V/}\/ R EEEE I - %’r . EX_ 2.STOREY METAL f/)l(,'\ﬁ('f;%:é? O
ol WALKWAY :cg ' o000 7< . : j% g N 75m REAR YARD SETBACK L L‘N?}L/\LL/\(\%/ W\\g\\t@\\ % ; SIDED BUILDING BUILDING
— e Max. 20 m, but no more than 6 storeys - /4 a = /1\ 80O 5 a7 }* Lnd oF cornicE ProJECTION - ® ngmwe L
— « No part of a building on a lot with a rear - R — 4 @ STrooREvE | 2 e e S22 CVL DRAWNGS 4
lot line abutting an R1, R2, R3 or R4 =A== ES = =N [ y=00 . / 3050
© A ¢ 5 storeys (16.75m) & 1 N LINE OF 5th FLOOR ABOVE RETANING WALL: . mpr oz
Fe) - . Zone may project above a 45 degree =y (. ) v 8 N 30° 56° 30” Q 5.43 T ! T —_— — — — } SEE CIVIL DRAWINGS N 307 567 307 W 30.88 O I(J,
O Building height i storey ‘tail’ (3.95m) on 3 LINE OF SHORENG BELOW—"] © 2450 | 8 | oy e ———————— —_— P S ——— E—— I
%) angmar plan_e measured at a helghl Of 15 Murray St. u% TEII;KII;ECIOEZE?)eg " 7] I ! ‘N;iifg - BALCONY @ 2ND, 3RD & MIN. 1.4m HIGH FENCE ALONG-';ZOPEETY LINE T -
. m from a point 7.5m from the rear lot line, a 3040 50 | _/fl < Q/{' SN e A R /2\ a LINE OF SHORING BELOW
©) projecting upwards toward the front lot 9 LHINE OF SHORNG BELOW T ‘ LINE OF 2nd/srd/sth | < - A o= INTERLOCK PAVING T C /S
— . pA | FLOOR ABOVE | Q Q| @ Q BALCONY @ 2ND, 3RD, Q BALCONY @ 2ND, 3RD & — DoUBLE o}
(OR line 3 I | % @ by % ( i_g_és? & G6TH FLOORS v v % ATH FLOORS ABOVE > Gt M
cs P 1 \ p-gLt== 2 T————— «#»— e ] A #‘ bbb, St B NI N — /i )
. . , U w 1 —1
* Abutting a residential zone: 3m, may be e 1.9m & 3.0m landscape s ||% 3504 Q I }FDC iV
Landscaped area reduced to 1 m where a minimum 1.4 area (soft + hard) with 1.4m O n 10000 30800 m | VT e
: : = H & I I
m high opaque fence is provided high fence ||§ | LINE OF CORNICE o ‘ . &
TILITY BOX O [y PROJECTION @ 5TH 0 | ’
Glazing along Kin . T oG, PAD e O oG BoLow g ! PEOJECT\SEIE@OEFTiOFEE\EE FLOOR LEVEL 3 200 } I ==
g g d e 50% * 56% 5 | B
Edward 0 -l<( b ~——L\z o= corniee w | 20 ‘\\ " §
— I ) | PROJECTION @ 5TH A = | LNE or:l:ozr\uce prosEcTpN &
N & } FLOOR LEVEL N Om | —v @ 5TH ALOOR LEVEL )
[0} ~— o .
PARKING & LOADING PROVISIONS (SECTIONS 100 - 113) ~ | & D PROPOSED 5 STOREY ‘Z’ | 4‘2300 | 2
T o) ~N O
0.5 spaces/dwelling unit (over 12 units) B - MII):’(II_EBSUBS’ES?ELK/IIII;EII'ING g 9 | < i} I R &
A Residential parking [(23 units - 12 units) x 0.5] 6 spaces EX_ 2-STOREY w L 0 £ L o
26 spares SRk BoLDG : 0 CrE = 5500 o Lzl LT .
f:§ T . 0.1 spaces/unit (over 12 units) ° in o T e in N - I
—d Visitors’ parking = 1 spaces 1 spaces N o © & | L Im
z + 1-BKE
. . 5 > - : RACK
Parking for ground floor Reta”Ss‘lt?reéﬂl ggn?zpacfsgoom A 0 . | | eore s
A commercial in TM zone ( m ) x1. Spaces “ “osco 0 | ‘ CORNER SIGHT
= 6 spaces Q | s, TRANGLE
n
Where all parking spaces for a permitted G550 L 4500 5400 L 5050 L 5750 L 5150 L 5650 N ,2750 } fv
land use are located below grade in the . ) S | H EX. CABLE 80X
same building as that land use, the parking Required Parking: / !
Reduction of Required required for that land use may be reduced 6+1+6 = 13 spaces 9 LINE OF 5th & 6th FLOORS ABOVE N (‘ ETBACK Q
Parking by the lesser of a — - — — — — — — —_— — — —_— — — —_— — — —— — — — T % o /@ Q
[Section 101, 6, (c}, (i)] ; ; Q | o 0 o Q 10 ce
+ 10 percent of the required parking 13 - (10%) = 12 spaces 3 A I - GATE 9 8 9 Q N /]
spaces or g% o S ‘ © e~ — Q ~ 7
N - :L — — — — L — O\
e 20 parking spaces e E— =X - = -‘%éw—-J - LJ‘A= S - f - —- N o
0 N ________j ______j__ U ) ) E____ '_'_*-t T N
N = . R - N 302/56" 40" W 46.32 Q 0 M
e Two way 6.7m; One way 3.6m \% Z& BALCONY @ 2ND, 3RD & % CANOPY OVER MA| % R BALCONY @ 2ND, 3RD & % o) - LINE OF SHORING BELOW.
A Driveway Width o In TM zone = Min. 6.0 m leading to 20 or e Murray St. = 3.6m 3 4T PLO0RS ABOVE ENTRANCH 4THFLO0RS ABOVE oo
more parking spaces MH MH EX. CONC. SDEWATE LINE OF CORNICE PROJECTION
O @ 5TH FLOOR LEVEL 5000
(@) ,
Aisle Width 6.7 m (two-way traffic) e B67m
LS @] EX. PAVERS LS
O LS L O O
i ial = | H i — = ]
« Residential: 0.5 spaces/D.U. = 12 spaces = ANCRIE - —
A Bicycle parking « Retail: 1 space/250m? retail = 2 spaces 14 spaces CB JZAN Q1
(9]
« Total = 14 spaces KING EDWARD AVENUE
Bicycle parking space o Vertical: Length = 1.5m; Width = 0.5m . 3
. . ) Complies Q| ~
dimensions e Horizontal: Length = 1.8m; Width = 0.6m o | W
o | A
Bicycle parking aisle width | ¢ Min. 1.5m 1.5m § - A
In TM Zone, no loading space required T - - - - - - - - - ——— = — - - - - - - - -
Loading Space for each retail use with a GFA < 1,000 m? 0 loading spaces
(0 required)
AMENITY AREA (SECTION 137)
e Private = 151 m?
ﬁ Amenity Area e Total (6 m?/d.u.) =138 m? e Communal = 318 m2
(4] = 2
_-A\-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_
m SITE PLAN o 15 3 & ) 2 B METRES

SHEET SIZE:

ARCH D (24"x36”)

CITY OF OTTAWA

PREPARED BY

SEPTEMBER 9, 2014

LEGAL DESCRIPTION:

PART OF LOTS Band 7

NORTH CLARENCE STREET
(FORMERLY PARRY STREET)

REGISTERED PLAN 43586

ANNIS, O'SULLIVAN, VOLLEBEKK LTD.

LEGEND:

cB = CATCH BASIN

DC = DEPRESSED CURB

FH = FIRE HYDRANT

FDC = FIRE DEPARTMENT CONNECTION
HH =HAND HOLE

LS = LIGHT STANDARD

MH =MAN HOLE

NT.S =NOT TO SCALE

hl=] = TRAFFIC BOX

TRAFFIC LIGHT POST
= PRINCIPAL ENTRANCE

= EXIT DOOR

= OVERHEAD DOOR

= WITH NUMBERS, DENOTES
REVISION

| Planning Consultant:

NOVATECH ENGINEERS, PLANNERS & LANDSCAPE ARCHITECTS

240 MICHAEL COWPLAND DRIVE, SUITE 200
OTTAWA, ONTARIO K2M 1P6

Tel: (613) 254—9643 x 308

Fax: (613) 254—5867

e—mail: cjacques@novatech—eng.com

Civil Engineer:

STANTEC CONSULTING LTD.

1131 CLYDE AVENUE, SUITE 400
OTTAWA, ONTARIO
Tel: (613) 722-4420

\A100/ SCALE 1:150

CLARENCE STREET

NOTES:

Contractor shall check and verify all dimensions on site and
report any discrepancies to the Architect before proceeding.

3 ISSUED FOR SPA 26 SEP 2016
RESONSE  SUBMISSION
% RESPONSE TO CITY 06 SEP 2016
COMMENTS

1 IF%E\/ISED BUILDING DESIGN I08 AUG 2016

no. revision date
] ]

north nord
383 Parkdale Avenue, Suite 201
Ottawa Ontario Canada K1Y 4R4
KWC ARCHITECTS INC.
PHONE (613) 238-2117
FAX (613) 238-6595
E MAIL kwc@kwc-arch.com

detail no. n détail no.

sheet no. w feuille no.

project

projet

MIXED USE BUILDING

275 KING EDWARD AVE.

OTTAWA, ON.

designed by
congu par

B /LK

approved by
approuvé par

drawn by
dessiné par

AK

project no.
no. du projet

1611

date scale

07 APRIL 2016

as noted

drawing / dessin

revision sheet no.

révision

5

no. de la feuille

SITE PLAN

A100
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TSUBDIVISION:

KING EDWARD AT CLARENCE

SANITARY SEWER
DESIGN SHEET

DESIGN PARAMETERS

17 STREET i
J (City of Ottawa) MAX PEAK FACTOR (RES.)= 4.0 AVG. DAILY FLOW / PERSON 350 Lip/day MINIMUM VELOCITY 0.60 m/s
| /\ DATE: 9/20/2016 MIN PEAK FACTOR (RES.)= 20 COMMERCIAL 50,000 L/ha/day MAXIMUM VELOCITY 3.00 mis
< A REVISION: 1 PEAKING FACTOR (INDUSTRIAL): 24 INDUSTRIAL (HEAVY) 55,000 L/ha/day MANNINGS n 0.013
Tl DESIGNED BY: TKR FILE NUMBER: 1604-01149 PEAKING FACTOR (COMM., INST.): 15 INDUSTRIAL (LIGHT) 35,000 L/halday BEDDING CLASS B
CHECKED BY: AL PERSONS / SINGLE UNIT 34 INSTITUTIONAL 50,000 L/ha/day MINIMUM COVER 250 m
PERSONS / TOWNHOME 27 INFILTRATION 0.28 Lisha
PERSONS / APARTMENT 1.8
LOCATION RESIDENTIAL AREA AND POPULATION COMMERCIAL INDUSTRIAL (L) INDUSTRIAL (H) INSTITUTIONAL GREEN / UNUSED [ INFILTRATION TOTAL PIPE
AREA ID FROM TO AREA UNITS POP. CUMULATIVE PEAK PEAK AREA ACCU. AREA ACCU. AREA ACCU. AREA ACCU. AREA ACCU. PEAK TOTAL ACCU. INFILT. FLOW LENGTH DIA MATERIAL  CLASS SLOPE CAP. CAP.V VEL. VEL.
NUMBER M.H. MH. SINGLE TOWN APT. AREA POP. FACT. FLOW AREA AREA AREA AREA AREA FLOW AREA AREA FLOW (FULL)  PEAKFLOW  (FULL) (ACT.)
(ha) (ha) (L/s) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (L/s) (ha) (ha) (L/s) (L/s) (m) (mm) (%) (I/s) (%) (m/s) (m/s)
Overall Development BUILDING SAN 1 0.08 0 0 23 42 0.08 42 4.00 0.68 0.15 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.17 0.17 0.05 0.86 1.5 150 PVC DR 28 1.00 15.3 5.60% 0.86 0.39
Existing 300mm in Clarence; MHSA38653 MHSA38650| 0.89 2 20 62 172 0.89 172 4.00 2.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.89 0.89 0.25 3.90 69.4 300 CONCRETE SDR35 0.40 60.7 6.43% 0.86 0.40

10of1

SAN_160401149_20160915_mjs_rev.xisx
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Stormwater Management Calculations

File No: PROJECT #
Project: PROJECT DESCRIPTION
Date: DATE SWM Approach:
Post-development to Pre-development flows

Post-Development Site Conditions:

Overall Runoff Coefficient for Site and Sub-Catchment Areas

Runoff Coefficient Table
Sub-catchment Area Runoff Overall
Area (ha) Coefficient Runoff
Catchment Type ID / Description "A" "c" "AxC" Coefficient
Uncontrolled - Non-Tributary UNC1 & UNC2 Hard 0.014 0.9 0.012
Soft 0.004 0.2 0.001
Subtotal 0.018 0.01314 0.730
Controlled - Tributary Ramp1 Hard 0.001 0.9 0.001
Soft 0.000 0.2 0.000
Subtotal 0.001 0.0009 0.900
Controlled - Tributary 4 Hard 0.009 0.9 0.008
Soft 0.000 0.2 0.000
Subtotal 0.009 0.0081 0.900
Controlled - Tributary 3 Hard 0.005 0.9 0.005
Soft 0.000 0.2 0.000
Subtotal 0.005 0.0045 0.900
Controlled - Tributary 2 Hard 0.007 0.9 0.006
Soft 0.000 0.2 0.000
Subtotal 0.007 0.0063 0.900
Controlled - Tributary 1 Hard 0.004 0.9 0.004
Soft 0.000 0.2 0.000
Subtotal 0.004 0.0036 0.900
Roof BLDG5 Hard 0.004 0.9 0.004
Soft 0.000 0.2 0.000
Subtotal 0.004 0.0036 0.900
Roof BLDG4 Hard 0.009 0.9 0.008
Soft 0.000 0.2 0.000
Subtotal 0.009 0.0081 0.900
Roof BLDG3 Hard 0.003 0.9 0.003
Soft 0.000 0.2 0.000
Subtotal 0.003 0.0027 0.900
Roof BLDG2 Hard 0.013 0.9 0.012
Soft 0.000 0.2 0.000
Subtotal 0.013 0.0117 0.900
Roof BLDG1 Hard 0.060 0.9 0.054
Soft 0.000 0.2 0.000
Subtotal 0.06 0.054 0.900
Total 0.133 0.117
Overall Runoff Coefficient= C: 0.88
Total Roof Areas 0.089 ha
Total Tributary Surface Areas (Controlled and Uncontrolled) 0.026 ha 0.967132116
Total Tributary Area to Outlet 0.115 ha
Total Uncontrolled Areas (Non-Tributary) 0.018 ha
Total Site 0.133 ha
Date: 9/20/2016, 1:15 PM anl_swm_VB-MRM_2016-09-20.xIsm, Area Summary
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Project #’ROJECT #, PROJECT DESCRIPTION
Modified Rational Method Calculatons for Storage

Stormwater Management Calculations

Frolect #PROJECT #, PROJECT DESCRIPTION
ied Rational Method Calculatons for Storage

5 yr Intensity [T=ait+Db) 998.071[ t(mln) | (mm/hr)
City of Ottawa 6.053| 141.18
0814 10 104.19
15 83.56
20 70.25
25 60.90
30 53.93
35 48.52
40 44.18
45 40.63
50 37.65
55 35.12
60 32.94

100 yr Intensity [1=al(t + b)

City of Ottawa

a=| 1735.689] l(mm) | (mm/hr)
242.70
10 178.56
15 142.89
20 119.95
25 103.85
30 91.87
35 8258
40 75.15
45 69.05
50 63.95
55 59.62
60 55.89

5 YEAR Predevelopment Target Release from Portion of Site

Subdrainage Area: Predevelopment Tributary Area to Outlet
Area (ha): 0.1330
C: 0.50

Typical Time of Concentration

(min) (mm/hr) (LIs)
[ 19.26 |

10419

100 YEAR Predevelopment Target Release from Portion of Site

Subdrainage Area: Predevelopment Tributary Area to Outlet
Area (ha): 0.1330
C: 0.50

Estimated Time of Concentration after Development
control to 5-yr pre

| o | i ||
(mm/hr) (L/s)

[0 o419 |

5 YEAR Modified Rational Method for Entire Site

Subdrainage Area: NC1 & UNC2
Area (ha):  0.018

Uncontrolled - Non-Tributary

100 YEAR Modified Rational Method for Entire Site

Subdrainage Area: NC1 & UNC2
Area (ha):  0.018

Uncontrolled - Non-Tributary

C: 073 C: 091
tc T(5y) | Qactual | Qrelease  Qstored | Vstored tc  [1(100yr)| Qactual Qrelease Qstored | Vstored
(min) (mm/hr) (LIs) (Ls) (LIs) (m*3) (min) (mm/hr) (LIs) (LIs) (LIs) (m*3)
5 141.18 5.16 5.16 10 178.56 8.15 8.15
10 104.19 3.81 3.81 20 119.95 548 5.48
15 83.56 3.05 3.05 30 91.87 4.19 4.19
20 70.25 2,57 257 40 75.15 343 343
25 60.90 222 222 50 63.95 2,92 292
30 53.93 1.97 1.97 60 55.89 2.55 2.55
35 48.52 177 1.77 70 49.79 227 227
40 44.18 161 1.61 80 44.99 2.05 2.05
45 40.63 1.48 1.48 90 41.11 1.88 1.88
50 37.65 1.38 1.38 100 37.90 173 1.73
55 35.12 1.28 1.28 110 35.20 161 1.61
60 32.94 1.20 1.20 120 32.89 1.50 1.50
Subdrainage Area: Ramp1 Controlled - Tributary Subdrainage Area: Ramp1 Controlled - Tributary
Area (ha):  0.001 Area (ha): 0.00
C: 090 C: 1.00
tc 1(5yr) Qactual | Qrelease  Qstored | Vstored tc 1(100 yr) | Qactual | Qrelease Qstored | Vstored
(min) (mm/hr) (LIs) (Ls) (LIs) (mA3) (min) (mm/hr) (LIs) (LIs) (LIs) (m*3)
5 141.18 0.35 0.35 0.00 0.00 10 178.56 0.50 0.50 0.00 0.00
10 104.19 0.26 0.26 0.00 0.00 20 119.95 0.33 0.33 0.00 0.00
15 83.56 0.21 0.21 0.00 0.00 30 91.87 0.26 0.26 0.00 0.00
20 70.25 0.18 0.18 0.00 0.00 40 75.15 0.21 0.21 0.00 0.00
25 60.90 0.15 0.15 0.00 0.00 50 63.95 0.18 0.18 0.00 0.00
30 53.93 0.13 0.13 0.00 0.00 60 55.89 0.16 0.16 0.00 0.00
35 48.52 0.12 0.12 0.00 0.00 70 49.79 0.14 0.14 0.00 0.00
40 44.18 0.11 0.1 0.00 0.00 80 44.99 0.13 0.13 0.00 0.00
45 40.63 0.10 0.10 0.00 0.00 90 41.11 0.11 0.1 0.00 0.00
50 37.65 0.09 0.09 0.00 0.00 100 37.90 0.11 0.1 0.00 0.00
55 35.12 0.09 0.09 0.00 0.00 110 35.20 0.10 0.10 0.00 0.00
60 32.94 0.08 0.08 0.00 0.00 120 32.89 0.09 0.09 0.00 0.00
Warning, max. volume may not have been reached.
Storage: 2 Above CB Storage: Surface Storage Above CB
Orifice Equation: : CdA(2gh)"0.5 WhereC= 061 Orifice Equation: Q = CdA(2gh)*0.5 Where C = 0.61
Orifice Diameter: ~ 75.00 mm Orifice Diameter: 75.00 mm
Invert Elevation  0.00 m Invert Elevation 0.00 m
T/G Elevation  0.00 m T/G Elevation 0.00 m
Max Ponding Depth 0.10 m Max Ponding Depth 0.13m
Downstream W/L  0.00 m Downstream W/L 0.00 m
Stage Head Discharge Vreq Vavail Volume Stage Head Discharge Vreq Vavail Volume
(m) (L/s) (cu. m) (cu. m) Check (m) (LIs) (cu. m) (cu. m) Check
5-year Water Level|_ 0.10 0.10 3.77 0.00 1.30 oK | 100-year Water Level| _ 0.13 0.13 4.30 0.00 1.30 oK |
1.30
Subdrainage Area: 4 Controlled - Tributary Subdrainage Area: 4 Controlled - Tributary
Area (ha):  0.009 Area (ha):  0.009
C: 090 C: 1.00
tc 1(5yr) Qactual Qrelease  Qstored | Vstored 1(100 yr) Qactual | Qrelease Qstored | Vstored
(min) (mm/hr) (LIs) (Ls) (LIs) (m*3) (mm) (mmlhr) (LIs) (LIs) (LIs) (m*3)
5 141.18 3.18 3.18 0.00 0.00 4.47 4.47 0.00 0.00
10 104.19 235 235 0.00 0.00 119 95 3.00 3.00 0.00 0.00
15 83.56 1.88 1.88 0.00 0.00 30 91.87 2.30 230 0.00 0.00
20 70.25 1.58 1.58 0.00 0.00 40 75.15 1.88 1.88 0.00 0.00
25 60.90 1.37 1.37 0.00 0.00 50 63.95 1.60 1.60 0.00 0.00
30 53.93 1.21 1.21 0.00 0.00 60 55.89 1.40 1.40 0.00 0.00
35 48.52 1.09 1.09 0.00 0.00 70 49.79 1.25 1.25 0.00 0.00
40 44.18 0.99 0.99 0.00 0.00 80 44.99 113 1.13 0.00 0.00
45 40.63 0.91 0.91 0.00 0.00 90 4.1 1.03 1.03 0.00 0.00
50 37.65 0.85 0.85 0.00 0.00 100 37.90 0.95 0.95 0.00 0.00
55 35.12 0.79 0.79 0.00 0.00 110 35.20 0.88 0.88 0.00 0.00
60 32.94 0.74 0.74 0.00 0.00 120 32.89 0.82 0.82 0.00 0.00
Warning, max. volume may not have been reached.
Storage: 2 Above CB Storage: Surface Storage Above CB
Orifice Equation: : CdA(2gh)"0.5 WhereC= 061 Orifice Equation: Q = CdA(2gh)*0.5 Where C = 0.61
Orifice Diameter: ~ 75.00 mm Orifice Diameter: 75.00 mm
Invert Elevation ~ 56.20 m Invert Elevation 56.20 m
T/G Elevation  58.00 m T/G Elevation 58.00 m
Max Ponding Depth 0.02 m Max Ponding Depth 0.05m
Downstream W/L  0.00 m Downstream W/L 0.00 m
Stage Head Discharge Vreq Vavail Volume Stage Head Discharge Vreq Vavail Volume
(m) (L/s) (cu. m) (cu. m) Check (m) (LIs) (cu. m) (cu. m) Check
5-year Water Level| 58.02 1.82 16.10 0.00 0.40 OK | 100-year Water Level| 58.05 1.85 16.24 0.00 0.40 OK |

0.40

Date: 9/20/2016
Stantec Consulting Ltd.
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Stormwater Management Calculations

Project #’ROJECT #, PROJECT DESCRIPTION Project #PROJECT #, PROJECT DESCRIPTION
Modified Rational Method Calculatons for Storage Modified Rational Method Calculatons for Storage
Subdrainage Area: 3 Controlled - Tributary Subdrainage Area: 3 Controlled - Tributary
Area (ha):  0.005 Area (ha):  0.005
C: 090 C: 1.00
T(5yr) | Qactual | Qrelease Qstored | Vstored T(100yr) | Qactual Qrelease Qstored | Vstored
(mm/hr] L/s] L/s) L/s] mA3) mm/hr) L/s) L/s] L/s] mA3)
141.18 177 1.77 0.00 0.00 178.56 248 248 0.00 0.00
104.19 1.30 1.30 0.00 0.00 119.95 1.67 1.67 0.00 0.00
83.56 1.05 1.05 0.00 0.00 91.87 1.28 1.28 0.00 0.00
70.25 0.88 0.88 0.00 0.00 75.15 1.04 1.04 0.00 0.00
60.90 0.76 0.76 0.00 0.00 63.95 0.89 0.89 0.00 0.00
53.93 0.67 0.67 0.00 0.00 55.89 0.78 0.78 0.00 0.00
48.52 0.61 0.61 0.00 0.00 49.79 0.69 0.69 0.00 0.00
44.18 0.55 0.55 0.00 0.00 44.99 0.63 0.63 0.00 0.00
40.63 0.51 0.51 0.00 0.00 41.11 0.57 0.57 0.00 0.00
37.65 0.47 0.47 0.00 0.00 37.90 0.53 0.53 0.00 0.00
35.12 0.44 0.44 0.00 0.00 35.20 0.49 0.49 0.00 0.00
32.94 0.41 0.41 0.00 0.00 120 32.89 0.46 0.46 0.00 0.00
Warning, max. volume may not have been reached.
Storage: 3 Above CB Storage:  Surface Storage Above CB
Orifice Equation: : CdA(2gh)"0.5 WhereC= 061 Orifice Equation: Q = CdA(2gh)*0.5 Where C = 061
Orifice Diameter: ~ 75.00 mm Orifice Diameter: 75.00 mm
Invert Elevation  56.20 m Invert Elevation 56.20 m
T/G Elevation ~ 58.00 m T/G Elevation 58.00 m
Max Ponding Depth ~ 0.02 m Max Ponding Depth 0.05m
Downstream W/L  0.00 m Downstream W/L 0.00 m
Stage Head Discharge  Vreq Vavail Volume Stage Head Discharge Vreq Vavail Volume
(m) (Lis) cu.m cu. m) Check m Ls. cu.m cu.m Check
5-year Water Level| 58.02 1.82 16.10 0.00 0.36 OK 100-year Water Level| 58.05 1.85 16.24 0.00 0.36 OK
0.36
Subdrainage Area: 2 Controlled - Tributary Subdrainage Area: 2 Controlled - Tributary
Area (ha):  0.007 Area (ha):  0.007
C: 090 C: 1.00
tc T(5yr) | Qactual | Qrelease Qstored | Vstored tc T(100yr) | Qactual Qrelease Qstored | Vstored
(mm/hr] s) L/s] mA3) min) mm/hr) L/s] L/s] L/s] mA3)
141.18 247 247 0.00 0.00 10 178.56 3.47 3.47 0.00 0.00
104.19 1.82 1.82 0.00 0.00 20 119.95 233 233 0.00 0.00
83.56 1.46 1.46 0.00 0.00 30 91.87 1.79 1.79 0.00 0.00
70.25 1.23 1.23 0.00 0.00 40 75.15 1.46 1.46 0.00 0.00
60.90 1.07 1.07 0.00 0.00 50 63.95 1.24 1.24 0.00 0.00
53.93 0.94 0.94 0.00 0.00 60 55.89 1.09 1.09 0.00 0.00
48.52 0.85 0.85 0.00 0.00 70 49.79 0.97 0.97 0.00 0.00
44.18 0.77 0.77 0.00 0.00 80 44.99 0.88 0.88 0.00 0.00
40.63 0.71 0.71 0.00 0.00 90 41.11 0.80 0.80 0.00 0.00
37.65 0.66 0.66 0.00 0.00 100 37.90 0.74 0.74 0.00 0.00
35.12 0.62 0.62 0.00 0.00 110 35.20 0.69 0.69 0.00 0.00
32.94 0.58 0.58 0.00 0.00 120 32.89 0.64 0.64 0.00 0.00
Warning, max. volume may not have been reached.
Storage: 3 Above CB Storage:  Surface Storage Above CB
Orifice Equation: : CdA(2gh)"0.5 WhereC= 061 Orifice Equation: Q = CdA(2gh)*0.5 Where C = 061
Orifice Diameter: ~ 75.00 mm Orifice Diameter: 75.00 mm
Invert Elevation  56.20 m Invert Elevation 56.20 m
T/G Elevation  57.95 m T/G Elevation 57.95m
Max Ponding Depth ~ 0.04 m Max Ponding Depth 0.09 m
Downstream W/L  0.00 m Downstream W/L 0.00 m
Stage Head Discharge  Vreq Vavail Volume Stage Head Discharge Vreq Vavail Volume
(m (Us) (cu.m)  (cu.m) Check (m) (Us) cu. m; cu. m; Check
5-year Water Level| 57.99 1.79 15.97 0.00 1.30 OK 100-year Water Level| 58.04 1.84 16.19 0.00 1.30 OK
1.30
Subdrainage Area: 1 Controlled - Tributary Subdrainage Area: 1 Controlled - Tributary
Area (ha):  0.004 Area (ha):  0.004
C: 090 C: 1.00
tc T(5yr) | Qactual | Qrelease Qstored | Vstored tc T(100yr) | Qactual Qrelease Qstored | Vstored
(mm/hr] L/s] L/s) L/s] A min) mm/hr) L/s] L/s] L/s] mA3)
141.18 1.41 1.41 0.00 0.00 10 178.56 1.99 1.99 0.00 0.00
104.19 1.04 1.04 0.00 0.00 20 119.95 1.33 1.33 0.00 0.00
83.56 0.84 0.84 0.00 0.00 30 91.87 1.02 1.02 0.00 0.00
70.25 0.70 0.70 0.00 0.00 40 75.15 0.84 0.84 0.00 0.00
60.90 0.61 0.61 0.00 0.00 50 63.95 0.71 0.71 0.00 0.00
53.93 0.54 0.54 0.00 0.00 60 55.89 0.62 0.62 0.00 0.00
48.52 0.49 0.49 0.00 0.00 70 49.79 0.55 0.55 0.00 0.00
44.18 0.44 0.44 0.00 0.00 80 44.99 0.50 0.50 0.00 0.00
40.63 0.41 0.41 0.00 0.00 90 41.11 0.46 0.46 0.00 0.00
37.65 0.38 0.38 0.00 0.00 100 37.90 0.42 0.42 0.00 0.00
35.12 0.35 0.35 0.00 0.00 110 35.20 0.39 0.39 0.00 0.00
32.94 0.33 0.33 0.00 0.00 120 32.89 0.37 0.37 0.00 0.00
Storage: 3 Above CB Storage:  Surface Storage Above CB
Orifice Equation: : CdA(2gh)"0.5 WhereC= 061 Orifice Equation: Q = CdA(2gh)*0.5 Where C = 061
Orifice Diameter: ~ 75.00 mm Orifice Diameter: 75.00 mm
Invert Elevation ~ 56.12 m Invert Elevation 56.12 m
T/G Elevation  57.92 m T/G Elevation 57.92m
Max Ponding Depth ~ 0.02 m Max Ponding Depth 0.03m
Downstream W/L  0.00 m Downstream W/L 0.00 m
Stage Head Discharge  Vreq Vavail Volume Stage Head Discharge Vreq Vavail Volume
(m) (Lis) cu.m cu. m) Check m Ls. cu.m cu.m Check
5-year Water Level|  57.94 1.82 1.41 0.00 0.04 OK 100-year Water Level| 57.95 1.83 16.15 0.00 0.04 OK
0.04

Date: 9/20/2016
Stantec Consulting Ltd.
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Stormwater Management Calculations

Project #’ROJECT #, PROJECT DESCRIPTION Project #PROJECT #, PROJECT DESCRIPTION
Modified Rational Method Calculatons for Storage Modified Rational Method Calculatons for Storage
Subdrainage Area: BLDG5 Roof Subdrainage Area: BLDGS Roof
Area (ha):  0.004 Maximum Storage Depth: 150 mny Area (ha):  0.004 Maximum Storage Depth: 150 mm
C: 090 C: 1.00
tc T(5yr) | Qactual | Qrelease | Qstored | Vstored | Depth tc T(100yr) | Qactual Qrelease Qstored | Vstored | Depth
(miin) mm/hr) (Us) (LIs) (Us) mA3) mm) min) ‘mm/hr) Lis) (Lis) (Us) mA3) 'mm)
5 141.18 1.41 0.97 0.44 0.13 63.1 # 10 178.56 1.99 1.38 0.61 0.36 89.9 0.00}
10 104.19 1.04 0.88 0.17 0.10 57.1 # 20 119.95 1.33 1.16 0.17 0.21 756 0.00}
15 83.56 0.84 0.77 0.07 0.06 50.1 # 30 91.87 1.02 0.95 0.07 0.13 61.9 0.00}
20 70.25 0.70 0.67 0.04 0.05 433 # 40 75.15 0.84 0.81 0.03 0.07 52.4 0.00}
25 60.90 0.61 0.59 0.02 0.03 38.2 # 50 63.95 0.71 0.69 0.02 0.05 452 0.00}
30 53.93 0.54 0.53 0.01 0.03 34.2 # 60 55.89 0.62 0.61 0.01 0.04 39.7 0.00}
35 48.52 0.49 0.48 0.01 0.02 31.0 # 70 49.79 0.55 0.55 0.01 0.03 356 0.00}
40 44.18 0.44 0.44 0.01 0.01 284 # 80 44.99 0.50 0.50 0.00 0.02 323 0.00}
45 40.63 0.41 0.40 0.00 0.01 26.2 # 90 41.11 0.46 0.45 0.00 0.02 296 0.00}
50 37.65 0.38 0.37 0.00 0.01 244 # 100 37.90 0.42 0.42 0.00 0.01 273 0.00}
55 35.12 0.35 0.35 0.00 0.01 228 # 110 35.20 0.39 0.39 0.00 0.01 254 0.00}
60 32.94 0.33 0.33 0.00 0.01 214 # 120 32.89 0.37 0.36 0.00 0.01 238 0.00}
Storage:  Roof Storage Storage:  Roof Storage
Depth Head Discharge  Vreq Vaval _ Discharge Depth Head Discharge Vreq Vavail  Discharge
(mm (m: (Us) (cu.m)  (cu.m) Check mm| m, Ls cu.m cu.m Check
5-year Water Level| 63.11 0.06 0.97 0.13 1.60 0.00 100-year Water Level| 89.90 0.09 1.38 0.36 1.60 0.00
Subdrainage Area: BLDG4 Roof Subdrainage Area: BLDG4 Roof
Area (ha):  0.01 Maximum Storage Depth: 150 mnf Area (ha):  0.01 Maximum Storage Depth: 150 mm
C: 090 C: 1.00
tc T(5yr) | Qactual | Qrelease | Qstored | Vstored | Depth tc T(100yr) | Qactual Qrelease Qstored | Vstored | Depth
(mm/hr] L/s] L/s) L/s] A mm) min) mm/hr) L/s] L/s] L/s] mA3) mm)
141.18 3.18 1.23 1.94 0.58 80.4 # 10 178.56 4.47 1.75 272 1.63 113.9 0.00}
104.19 235 1.27 1.07 0.64 82.9 # 20 119.95 3.00 1.72 1.29 1.54 11.7 0.00}
83.56 1.88 1.23 0.65 0.58 80.4 # 30 91.87 2.30 1.60 0.69 1.25 104.5 0.00}
70.25 1.58 1.18 0.41 0.49 76.5 # 40 75.15 1.88 1.48 0.40 0.97 96.1 0.00}
60.90 1.37 1.10 0.27 0.41 716 # 50 63.95 1.60 1.35 0.25 0.76 87.6 0.00}
53.93 1.21 1.02 0.19 0.34 66.6 # 60 55.89 1.40 1.24 0.16 0.58 80.5 0.00}
48.52 1.09 0.96 0.14 0.29 622 # 70 49.79 1.25 1.14 0.10 0.44 743 0.00}
44.18 0.99 0.90 0.10 0.24 58.3 # 80 44.99 113 1.05 0.08 0.37 68.3 0.00}
40.63 0.91 0.84 0.07 0.19 54.9 # 90 41.11 1.03 0.97 0.06 0.30 63.3 0.00}
37.65 0.85 0.80 0.05 0.16 51.8 # 100 37.90 0.95 0.91 0.04 0.25 59.0 0.00}
35.12 0.79 0.75 0.04 0.13 49.0 # 110 35.20 0.88 0.85 0.03 0.20 55.4 0.00}
32.94 0.74 0.71 0.03 0.12 46.2 # 120 32.89 0.82 0.80 0.02 0.16 52.1 0.00}
Storage:  Roof Storage Storage:  Roof Storage
Depth Head Discharge  Vreq Vaval _ Discharge Depth Head Discharge Vreq Vavail  Discharge
(mm (m: (Us) (cu.m)  (cu.m) Check mm| m; Lis cu.m cu.m Check
5-year Water Level| 82.87 0.08 1.27 0.64 3.60 0.00 100-year Water Level| 113.88 0.11 1.75 1.63 3.60 0.00
Subdrainage Area: BLDG3 Roof Subdrainage Area: BLDG3 Roof
Area (ha):  0.00 Maximum Storage Depth: 150 mn Area (ha):  0.00 Maximum Storage Depth: 150 mm
C: 090 C: 1.00
tc T(5yr) | Qactual | Qrelease | Qstored | Vstored | Depth tc T(100yr) | Qactual Qrelease Qstored | Vstored | Depth
(miin) mm/hr) (Lis) (LIs) (Us) mA3) mm) min) ‘mmhr) Lis) (Lis) (Us) mA3) 'mm)
5 141.18 1.06 0.84 0.22 0.07 54.9 # 10 178.56 1.49 1.20 0.29 0.17 78.0 0.00}
10 104.19 0.78 0.72 0.07 0.04 46.7 # 20 119.95 1.00 0.93 0.07 0.09 60.3 0.00}
15 83.56 0.63 0.60 0.03 0.03 38.9 # 30 91.87 0.77 0.74 0.02 0.04 48.4 0.00}
20 70.25 0.53 0.51 0.02 0.02 333 # 40 75.15 0.63 0.61 0.01 0.03 40.0 0.00}
25 60.90 0.46 0.45 0.01 0.01 292 # 50 63.95 0.53 0.53 0.01 0.02 343 0.00}
30 53.93 0.40 0.40 0.00 0.00 0.0 # 60 55.89 0.47 0.47 0.00 0.00 0.0 -0.47]
35 48.52 0.36 0.36 0.00 0.00 0.0 # 70 49.79 0.42 0.42 0.00 0.00 0.0 -0.42]
40 44.18 0.33 0.33 0.00 0.00 0.0 # 80 44.99 0.38 0.38 0.00 0.00 0.0 -0.38]
45 40.63 0.30 0.30 0.00 0.00 0.0 # 90 41.11 0.34 0.34 0.00 0.00 0.0 -0.34]
50 37.65 0.28 0.28 0.00 0.00 0.0 # 100 37.90 0.32 0.32 0.00 0.00 0.0 -0.32]
55 35.12 0.26 0.26 0.00 0.00 0.0 # 110 35.20 0.29 0.29 0.00 0.00 0.0 -0.29)
60 32.94 0.25 0.25 0.00 0.00 0.0 # 120 32.89 0.27 0.27 0.00 0.00 0.0 -0.27]
Storage:  Roof Storage Storage:  Roof Storage
Depth Head Discharge  Vreq Vaval _ Discharge Depth Head Discharge Vreq Vavail  Discharge
(mm (m: (Us) (cu.m)  (cu.m) Check mm| m; Lis cu.m cu.m Check
5-year Water Level| 54.88 0.05 0.84 0.07 1.20 0.00 100-year Water Level| 78.00 0.08 1.20 0.17 1.20 0.00
Subdrainage Area: BLDG2 Roof Subdrainage Area: BLDG2 Roof
Area (ha):  0.01 Maximum Storage Depth: 150 mny Area (ha):  0.01 Maximum Storage Depth: 150 mm
C: 090 C: 1.00
tc T(5y) | Qactual | Qrelease | Qstored | Vstored | Depth tc T(100yr) | Qactual Qrelease Qstored | Vstored | Depth
mm/hr) Lis) Lis) Lis) mm) min) ‘mmhr) Lis) (Lis) (Us) mA3) 'mm)
141.18 4.59 1.30 3.29 0.99 84.5 # 10 178.56 6.45 1.85 4.60 2.76 120.7 0.00}
104.19 3.39 1.39 2.00 1.20 90.4 # 20 119.95 4.34 1.90 244 292 123.6 0.00}
83.56 272 1.39 1.33 1.20 90.4 # 30 91.87 3.32 1.83 1.49 268 119.3 0.00}
70.25 228 1.35 0.93 1.12 88.1 # 40 75.15 272 1.74 0.97 233 113.5 0.00}
60.90 1.98 1.31 0.67 1.01 85.1 # 50 63.95 231 1.65 0.66 1.98 107.5 0.00}
53.93 175 1.26 0.50 0.89 81.9 # 60 55.89 2.02 1.56 0.46 1.64 101.8 0.00}
48.52 1.58 1.21 0.37 0.78 786 # 70 49.79 1.80 1.47 0.33 1.39 95.7 0.00}
44.18 1.44 1.16 0.28 0.67 755 # 80 44.99 1.63 1.38 0.25 1.18 89.9 0.00}
40.63 1.32 1.10 0.22 0.59 71.8 # 90 41.11 1.49 1.30 0.18 1.00 84.7 0.00}
37.65 1.22 1.05 0.18 0.53 68.3 # 100 37.90 1.37 1.23 0.14 0.83 80.1 0.00}
35.12 1.14 1.00 0.14 0.47 65.1 # 110 35.20 1.27 1.17 0.10 0.69 76.0 0.00}
32.94 1.07 0.96 0.12 0.42 622 # 120 32.89 1.19 1.11 0.08 0.60 720 0.00}
Storage:  Roof Storage Storage:  Roof Storage
Depth Head Discharge  Vreq Vaval _ Discharge Depth Head Discharge Vreq Vavail  Discharge
(mm (m: (Us) (cu.m)  (cu.m) Check mm| m; Ls cu.m cu.m Check
5-year Water Level| 90.43 0.09 1.39 1.20 5.20 0.00 100-year Water Level| 123.56 0.12 1.90 2.92 5.20 0.00

Date: 9/20/2016
Stantec Consulting Ltd.
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Stormwater Management Calculations

Project #’ROJECT #, PROJECT DESCRIPTION Project #PROJECT #, PROJECT DESCRIPTION
Modified Rational Method Calculatons for Storage Modified Rational Method Calculatons for Storage
Subdrainage Area: BLDG1 Roof Subdrainage Area: BLDG1 Roof
Area (ha):  0.06 Maximum Storage Depth: 150 mny Area (ha):  0.06 Maximum Storage Depth: 150 mm
C: 090 C: 1.00
tc 1(5yr) | Qactual | Qrelease | Qstored | Vstored | Depth tc T(100yr) | Qactual Qrelease Qstored | Vstored | Depth
(miin) mm/hr) (Us) (LIs) (Us) mA3) mm) min) ‘mm/hr) Lis) (Lis) (Us) mA3) 'mm)
5 141.18 21.19 4.06 17.14 5.14 88.0 # 10 178.56 29.78 5.82 23.97 14.38 126.2 0.00}
10 104.19 15.64 4.49 11.15 6.69 97.4 # 20 119.95 20.01 6.08 13.93 16.71 132.0 0.00}
15 83.56 12.54 4.61 7.93 7.14 100.1 # 30 91.87 15.32 6.07 9.25 16.65 131.8 0.00}
20 70.25 10.55 4.61 5.94 712 100.0 # 40 75.15 12.53 5.97 6.56 16.75 129.6 0.00}
25 60.90 9.14 4.55 4.59 6.89 98.7 # 50 63.95 10.67 5.83 4.84 14.51 126.5 0.00}
30 53.93 8.10 4.45 3.64 6.56 96.6 # 60 55.89 9.32 5.65 3.68 13.23 1226 0.00}
35 48.52 7.28 4.34 2.94 6.17 94.3 # 70 49.79 8.30 5.44 2.86 12.02 118.1 0.00}
40 44.18 6.63 4.23 2.40 5.77 91.8 # 80 44.99 7.50 5.24 226 10.85 113.8 0.00}
45 40.63 6.10 4.12 1.98 5.35 89.3 # 90 41.11 6.86 5.05 1.80 9.74 109.7 0.00}
50 37.65 5.65 4.00 1.65 4.95 86.9 # 100 37.90 6.32 4.88 1.45 8.68 105.8 0.00}
55 35.12 5.27 3.89 1.38 4.56 84.5 # 110 35.20 5.87 4.7 117 7.69 102.1 0.00}
60 32.94 4.95 3.79 1.16 4.18 822 # 120 32.89 5.49 4.54 0.95 6.85 98.4 0.00}
Storage:  Roof Storage Storage:  Roof Storage
Depth Head Discharge  Vreq Vaval _ Discharge Depth Head Discharge Vreq Vavail  Discharge
(mm (m: (Us) (cu.m)  (cu.m) Check mm| m, Ls cu.m cu.m Check
5-year Water Level| 100.10 0.10 4.61 7.14 24.00 0.00 100-year Water Level| 131.98 0.13 6.08 16.71 24.00 0.00
Cistern calculations 0.00 Cistern calculations 0.00
tc 1(5yr) | Qactual | Qrelease Qstored | Vstored tc T(100yr) | Qactual Qrelease Qstored | Vstored
(mm/hr] L/s] L/s) Ls 3) min) mm/hr) L/s] L/s] L/s] mA3)
141.18 17.59 11.00 6.59 1.98 10 178.56 24.90 11.00 13.90 8.34
104.19 15.52 11.00 4.52 271 20 119.95 20.45 11.00 9.45 11.34
83.56 14.04 11.00 3.04 273 30 91.87 17.85 11.00 6.85 12.32
70.25 12.89 11.00 1.89 226 40 75.15 16.04 11.00 5.04 12.10
60.90 11.95 11.00 0.95 1.43 50 63.95 14.67 11.00 3.67 11.02
53.93 11.17 11.00 0.17 0.31 60 55.89 13.56 11.00 2.56 9.23
48.52 10.50 11.00 0.00 0.00 70 49.79 12.61 11.00 1.61 6.78
44.18 9.93 11.00 0.00 0.00 80 44.99 11.80 11.00 0.80 3.82
40.63 9.41 11.00 0.00 0.00 90 41.11 11.10 11.00 0.10 0.52
37.65 8.95 11.00 0.00 0.00 100 37.90 10.49 11.00 0.00 0.00
35.12 8.54 11.00 0.00 0.00 110 35.20 9.95 11.00 0.00 0.00
32.94 8.17 11.00 0.00 0.00 120 32.89 9.46 11.00 0.00 0.00
Storage: 3 Above CB Storage:  Surface Storage Above CB
Orifice Equation: : CdA(2gh)"0.5 WhereC= 061 Orifice Equation: Q = CdA(2gh)*0.5 Where C = 061
Orifice Diameter: ~ 68.00 mm Orifice Diameter: 68.00 mm
Invert Elevation  0.00 m Invert Elevation 0.00 m
T/G Elevation  0.75 m T/G Elevation 1.50 m
Max Ponding Depth 0.0 m Max Ponding Depth 0.00 m
Downstream W/L  0.00 m Downstream W/L 0.00 m
Stage Head Discharge  Vreq Vavail Volume Stage Head Discharge Vreq Vavail Volume
(m) (Lis) cu.m cu. m) Check m Ls. cu.m cu.m Check
5-year Water Level| 0.75 0.75 11.00 273 0.00 Adjust ICD 100-year Water Level 1.50 1.50 11.00 12.32 0.00 Adjust ICD
-12.32
SUMMARY TO OUTLET 'SUMMARY TO OUTLET
Vrequired  Vavailable* Vrequired Vavailable®
Tributary Area 0.115 ha Tributary Area 0.115 ha
Total 5yr Flow to Sewer 11 Us 0 0 m*lok Total 100yr Flow to Sewer 11 Us 0 om® Ok
Non-Tributary Area 0.018 ha Non-Tributary Area 0.018 ha
Total Syr Flow Uncontrolled 5Lls Total 100yr Flow Uncontrolled 8Lls
Total Area 0.133 ha Total Area 0.133 ha
Total Syr Flow 16 Lis Total 100yr Flow 19 Us
Target 19 Us Target 19 Us

Date: 9/20/2016
Stantec Consulting Ltd.
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Roof Drain Design Calculation Sheet

Project #PROJECT #, PROJECT DESCRIPTION
Roof Drain Design Sheet, Area BLDG1
Standard Zurn Model Z-105-5 Control-Flo Single Notch Roof Drain

Drawdown Estimate
Rating Curve Volume Estimation Total Total
Elevation Discharge Rate [Outlet Discharge] Storage Elevation Area Volume (cu. m) Water Depth Volume  Time Vol  Detention
(m) (cu.m/s) (cu.m/s) (cu. m) (m) (sg. m) Increment Accumulated (m) (cu.m) (sec) (cu.m) Time (hr)
0.000 0.0000 0.0000 0 0.000 0 0 0 0.000
0.025 0.0004 0.0012 0 0.025 13 0 0 0.025 0.0 0.0 0.0 0
0.050 0.0008 0.0023 1 0.050 53 1 1 0.050 0.8 337.6 0.8 0.09377
0.075 0.0012 0.0035 3 0.075 120 2 3 0.075 2.9 610.9 21 0.26345
0.100 0.0015 0.0046 7 0.100 213 4 7 0.100 7.0 892.2 4.1 0.51128
0.125 0.0019 0.0058 14 0.125 333 7 14 0.125 13.8 1176.7 6.8 0.83814
0.150 0.0023 0.0069 24 0.150 480 10 24 0.150 23.9 1462.8 10.1 1.24448

Rooftop Storage Summary

From Zurn Drain Catalogue

Total Building Area (sq.m) 600 Head (m) L/min L/s Notch Rating
Assume Available Roof Area (sq. 80% 480 0.051 45.5 0.00076 232
Roof Imperviousness 0.99

Roof Drain Requirement (sq.m/Notch) 232

Number of Roof Notches* 3

Max. Allowable Depth of Roof Ponding (m) 0.15 * As per Ontario Building Code section OBC 7.4.10.4.(2)(c).

Max. Allowable Storage (cu.m) 24

Estimated 100 Year Drawdown Time (h) 1.0

* Note: Number of drains can be reduced if multiple-notch drain used.

Calculation Results 5yr 100yr Available
Qresult (cu.m/s) 0.005 0.006 -
Depth (m) 0.100 0.132 0.150
Volume (cu.m) 71 16.7 24.0
Draintime (hrs) 0.5 1.0
Date: 9/20/2016 anl_swm_VB-MRM_2016-09-20.xIsm, BLDG1
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Roof Drain Design Calculation Sheet

Project #PROJECT #, PROJECT DESCRIPTION
Roof Drain Design Sheet, Area BLDG2
Standard Zurn Model Z-105-5 Control-Flo Single Notch Roof Drain

Drawdown Estimate
Rating Curve Volume Estimation Total Total
Elevation Discharge Rate [Outlet Discharge] Storage Elevation Area Volume (cu. m) Water Depth Volume  Time Vol  Detention
(m) (cu.m/s) (cu.m/s) (cu. m) (m) (sg. m) Increment Accumulated (m) (cu.m) (sec) (cu.m) Time (hr)
0.000 0.0000 0.0000 0 0.000 0 0 0 0.000
0.025 0.0004 0.0004 0 0.025 3 0 0 0.025 0.0 0.0 0.0 0
0.050 0.0008 0.0008 0 0.050 12 0 0 0.050 0.2 219.4 0.2 0.06095
0.075 0.0012 0.0012 1 0.075 26 0 1 0.075 0.6 397.1 0.5 0.17124
0.100 0.0015 0.0015 2 0.100 46 1 2 0.100 1.5 579.9 0.9 0.33233
0.125 0.0019 0.0019 3 0.125 72 1 3 0.125 3.0 764.9 1.5 0.54479
0.150 0.0023 0.0023 5 0.150 104 2 5 0.150 5.2 950.8 2.2 0.80891

Rooftop Storage Summary

From Zurn Drain Catalogue

Total Building Area (sq.m) 130 Head (m) L/min L/s Notch Rating
Assume Available Roof Area (sq. 80% 104 0.051 45.5 0.00076 232
Roof Imperviousness 0.99

Roof Drain Requirement (sq.m/Notch) 232

Number of Roof Notches* 1

Max. Allowable Depth of Roof Ponding (m) 0.15 * As per Ontario Building Code section OBC 7.4.10.4.(2)(c).

Max. Allowable Storage (cu.m) 5

Estimated 100 Year Drawdown Time (h) 0.5

* Note: Number of drains can be reduced if multiple-notch drain used.

Calculation Results 5yr 100yr Available
Qresult (cu.m/s) 0.001 0.002 -
Depth (m) 0.090 0.124 0.150
Volume (cu.m) 1.2 2.9 5.2
Draintime (hrs) 0.3 0.5
Date: 9/20/2016 anl_swm_VB-MRM_2016-09-20.xIsm, BLDG2
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Roof Drain Design Calculation Sheet

Project #PROJECT #, PROJECT DESCRIPTION
Roof Drain Design Sheet, Area BLDG3
Standard Zurn Model Z-105-5 Control-Flo Single Notch Roof Drain

Drawdown Estimate
Rating Curve Volume Estimation Total Total
Elevation Discharge Rate [Outlet Discharge] Storage Elevation Area Volume (cu. m) Water Depth Volume  Time Vol  Detention
(m) (cu.m/s) (cu.m/s) (cu. m) (m) (sg. m) Increment Accumulated (m) (cu.m) (sec) (cu.m) Time (hr)
0.000 0.0000 0.0000 0.00 0.000 0 0 0 0.000
0.025 0.0004 0.0004 0.01 0.025 1 0 0 0.025 0.0 0.0 0.0 0
0.050 0.0008 0.0008 0.04 0.050 3 0 0 0.050 0.0 50.6 0.0 0.01407
0.075 0.0012 0.0012 0.15 0.075 6 0 0 0.075 0.1 91.6 0.1 0.03952
0.100 0.0015 0.0015 0.36 0.100 11 0 0 0.100 0.4 133.8 0.2 0.07669
0.125 0.0019 0.0019 0.69 0.125 17 0 1 0.125 0.7 176.5 0.3 0.12572
0.150 0.0023 0.0023 1.20 0.150 24 1 1 0.150 1.2 219.4 0.5 0.18667

Rooftop Storage Summary

From Zurn Drain Catalogue

Total Building Area (sq.m) 30 Head (m) L/min L/s Notch Rating
Assume Available Roof Area (sq. 80% 24 0.051 45.5 0.00076 232
Roof Imperviousness 0.99

Roof Drain Requirement (sq.m/Notch) 232

Number of Roof Notches* 1

Max. Allowable Depth of Roof Ponding (m) 0.15 * As per Ontario Building Code section OBC 7.4.10.4.(2)(c).

Max. Allowable Storage (cu.m) 1

Estimated 100 Year Drawdown Time (h) 0.0

* Note: Number of drains can be reduced if multiple-notch drain used.

Calculation Results 5yr 100yr Available
Qresult (cu.m/s) 0.001 0.001 -
Depth (m) 0.055 0.078 0.150
Volume (cu.m) 0.1 0.2 1.2
Draintime (hrs) 0.0 0.0
Date: 9/20/2016 anl_swm_VB-MRM_2016-09-20.xIsm, BLDG3
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Roof Drain Design Calculation Sheet

Project #PROJECT #, PROJECT DESCRIPTION
Roof Drain Design Sheet, Area BLDG4
Standard Zurn Model Z-105-5 Control-Flo Single Notch Roof Drain

Drawdown Estimate
Rating Curve Volume Estimation Total Total
Elevation Discharge Rate [Outlet Discharge] Storage Elevation Area Volume (cu. m) Water Depth Volume  Time Vol  Detention
(m) (cu.m/s) (cu.m/s) (cu. m) (m) (sg. m) Increment Accumulated (m) (cu.m) (sec) (cu.m) Time (hr)

0.000 0.0000 0.0000 0 0.000 0 0 0 0.000
0.025 0.0004 0.0004 0 0.025 2 0 0 0.025 0.0 0.0 0.0 0
0.050 0.0008 0.0008 0 0.050 8 0 0 0.050 0.1 151.9 0.1 0.0422
0.075 0.0012 0.0012 0 0.075 18 0 0 0.075 0.4 274.9 0.3 0.11855
0.100 0.0015 0.0015 1 0.100 32 1 1 0.100 1.1 401.5 0.6 0.23007
0.125 0.0019 0.0019 2 0.125 50 1 2 0.125 21 529.5 1.0 0.37716
0.150 0.0023 0.0023 4 0.150 72 2 4 0.150 3.6 658.3 1.5 0.56002

Rooftop Storage Summary

From Zurn Drain Catalogue

Total Building Area (sq.m) 90 Head (m) L/min L/s Notch Rating
Assume Available Roof Area (sq. 80% 72 0.051 45.5 0.00076 232
Roof Imperviousness 0.99

Roof Drain Requirement (sq.m/Notch) 232

Number of Roof Notches* 1

Max. Allowable Depth of Roof Ponding (m) 0.15 * As per Ontario Building Code section OBC 7.4.10.4.(2)(c).

Max. Allowable Storage (cu.m) 4

Estimated 100 Year Drawdown Time (h) 0.3

* Note: Number of drains can be reduced if multiple-notch drain used.

Calculation Results 5yr 100yr Available
Qresult (cu.m/s) 0.001 0.002 -
Depth (m) 0.083 0.114 0.150
Volume (cu.m) 0.6 1.6 3.6
Draintime (hrs) 0.2 0.3
Date: 9/20/2016 anl_swm_VB-MRM_2016-09-20.xIsm, BLDG4
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Roof Drain Design Calculation Sheet

Project #PROJECT #, PROJECT DESCRIPTION
Roof Drain Design Sheet, Area BLDG5
Standard Zurn Model Z-105-5 Control-Flo Single Notch Roof Drain

Drawdown Estimate
Rating Curve Volume Estimation Total Total
Elevation Discharge Rate [Outlet Discharge] Storage Elevation Area Volume (cu. m) Water Depth Volume  Time Vol  Detention
(m) (cu.m/s) (cu.m/s) (cu. m) (m) (sg. m) Increment Accumulated (m) (cu.m) (sec) (cu.m) Time (hr)

0.000 0.0000 0.0000 0 0.000 0 0 0 0.000
0.025 0.0004 0.0004 0 0.025 1 0 0 0.025 0.0 0.0 0.0 0
0.050 0.0008 0.0008 0 0.050 4 0 0 0.050 0.1 67.5 0.1 0.01875
0.075 0.0012 0.0012 0 0.075 8 0 0 0.075 0.2 122.2 0.1 0.05269
0.100 0.0015 0.0015 0 0.100 14 0 0 0.100 0.5 178.4 0.3 0.10226
0.125 0.0019 0.0019 1 0.125 22 0 1 0.125 0.9 235.3 0.5 0.16763
0.150 0.0023 0.0023 2 0.150 32 1 2 0.150 1.6 292.6 0.7 0.2489

Rooftop Storage Summary

From Zurn Drain Catalogue

Total Building Area (sq.m) 40 Head (m) L/min L/s Notch Rating
Assume Available Roof Area (sq. 80% 32 0.051 45.5 0.00076 232
Roof Imperviousness 0.99

Roof Drain Requirement (sq.m/Notch) 232

Number of Roof Notches* 1

Max. Allowable Depth of Roof Ponding (m) 0.15 * As per Ontario Building Code section OBC 7.4.10.4.(2)(c).

Max. Allowable Storage (cu.m) 2

Estimated 100 Year Drawdown Time (h) 0.1

* Note: Number of drains can be reduced if multiple-notch drain used.

Calculation Results 5yr 100yr Available
Qresult (cu.m/s) 0.001 0.001 -
Depth (m) 0.063 0.090 0.150
Volume (cu.m) 0.1 04 1.6
Draintime (hrs) 0.0 0.1
Date: 9/20/2016 anl_swm_VB-MRM_2016-09-20.xIsm, BLDG5
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SITE SERVICING AND STORMWATER MANAGEMENT BRIEF — 275 KING EDWARD STREET, OTTAWA, ON

Appendix E City of Oftawa Servicing Study Checklist
September 20, 2016

(J Stantec

E.1
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Development Servicing Study Checklist

() Stantec

Job#: 160401149

4.1 General Content A(d;;l;;;:e)dl Section Comments
Executive Summary (for larger reports only). N/A - Introduction

Date and revision number of the report. Y -

Location map and plan showing municipal address, boundary, and 1.0

layout of proposed development. )

Plan showing the site and location of all existing services. Y Existing Condtions Plan
Development statistics, land use, density, adherence to zoning and Appendix B

official plan, and reference to applicable subwatershed and watershed v

plans that provide context to which individual developments must

adhere.

Summary of Pre-consultation Meetings with City and other N/A

approval agencies.

Reference and confirm conformance to higher level studies and

reports (Master Servicing Studies, Environmental Assessments,

Community Design Plans), or in the case where it is not in N/A

conformance, the proponent must provide justification and develop a

defendable design criteria.

Statement of objectives and servicing criteria. Y In each section
Identification of existing and proposed infrastructure available v In each section

in the immediate area.

Identification of Environmentally Significant Areas, watercourses and
Municipal Drains potentially impacted by the proposed development N/A
(Reference can be made to the Natural Heritage Studies, if available).
Concept level master grading plan to confirm existing and proposed
grades in the development. This is required to confirm the feasibility
of proposed stormwater management and drainage, soil removal and
fill constraints, and potential impacts to neighbouring properties. This
is also required to confirm that the proposed grading will not impede
existing major system flow paths.

Identification of potential impacts of proposed piped services

on private services (such as wells and septic fields on adjacent N/A
lands) and mitigation required to addresspotential impacts.
Proposed phasing of the development, if applicable. N/A
Reference to geotechnical studies and recommendations
concerning servicing.

All preliminary and formal site plan submissions should have
the following information:

N/A

=<

Metric scale Appendix F Drawings
North arrow (including construction North) N/A Appendix F Drawings

Key plan Y Appendix F Drawings
Name and contact information of applicant and property owner Y Appendix F Drawings
Property limits including bearings and dimensions Y Appendix F Drawings
Existing and proposed structures and parking areas Y Appendix F Drawings
Easements, road widening and rights-of-way Y Appendix F Drawings
Adjacent street names Y Appendix F Drawings

4.2 Water A(t#m:ie)dl Section Comments

Confirm consistency with Master Servicing Study, if available N/A 3.0

Availability of public infrastructure to service proposed development Y 3.0

Identification of system constraints Y 3.0

Identify boundary conditions Y 3.0

Confirmation of adequate domestic supply and pressure Y 3.0

10/30/2015
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Confirmation of adequate fire flow protection and confirmation that
fire flow is calculated as per the Fire Underwriter's Survey. Output
should show available fire flow at locations throughout the
development.

Provide a check of high pressures. If pressure is found to be high, an
assessment is required to confirm the application of pressure Y 3.0
reducing valves.

3.0 Appendix A

Definition of phasing constraints. Hydraulic modeling is required to
confirm servicing for all defined phases of the project including the N/A
ultimate design.

Address reliability requirements such as appropriate location of

shut-off valves N/A

Check on the necessity of a pressure zone boundary modification. N/A
Reference to water supply analysis to show that major infrastructure
is capable of delivering sufficient water for the proposed land use.
This includes data that shows that the expected demands under 3.0
average day, peak hour and fire flow conditions provide water within
the required pressure range

Description of the proposed water distribution network, including
locations of proposed connections to the existing system, provisions
for necessary looping, and appurtenances (valves, pressure reducing Y 3.0
valves, valve chambers, and fire hydrants)

including special metering provisions.

Description of off-site required feedermains, booster pumping
stations, and other water infrastructure that will be ultimately

- ) . L ’ Y 3.0

required to service proposed development, including financing,
interim facilities, and timing of implementation.
Confirmation that water demands are calculated based on the City of
Ottawa Design Guidelines. i 3.0
Provision of a model schematic showing the boundary conditions
locations, streets, parcels, and building locations for reference. N/A
4.3 Wastewater A(dﬁ;ﬁ::e)dl Section Comments
Summary of proposed design criteria (Note: Wet-weather flow
criteria should not deviate from the City of Ottawa Sewer Design
Guidelines. Monitored flow data from relatively new infrastructure Y 4.0
cannot be used to justify capacity requirements for proposed
infrastructure).
Confirm consistency with Master Servicing Study and/or
e s N/A
justifications for deviations.
Consideration of local conditions that may contribute to extraneous
flows that are higher than the recommended flows in the guidelines.

L ; . N/A
This includes groundwater and soil conditions, and age and
condition of sewers.
Description of existing sanitary sewer available for discharge of v 4.0

wastewater from proposed development.
Verify available capacity in downstream sanitary sewer and/or Appendix C
identification of upgrades necessary to service the proposed

development. (Reference can be made to previously completed v Ay

Master Servicing Study if applicable)

Calculations related to dry-weather and wet-weather flow rates from Appendix C
the development in standard MOE sanitary sewer design table Y 4.0

(Appendix ‘C’) format.

Description of proposed sewer network including sewers, pumping v 4.0

stations, and forcemains.

Discussion of previously identified environmental constraints and
impact on servicing (environmental constraints are related to
limitations imposed on the development in order to preserve the N/A
physical condition of watercourses, vegetation, soil cover, as well as
protecting against water quantity and quality).

Pumping stations: impacts of proposed development on existing
pumping stations or requirements for new pumping station to N/A
service development.

Forcemain capacity in terms of operational redundancy, surge

N/A
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pressure and maximum flow velocity.

Identification and implementation of the emergency overflow from
sanitary pumping stations in relation to the hydraulic grade line to N/A
protect against basement flooding.

Special considerations such as contamination, corrosive

- N
environment etc.
4.4 Stormwater A(dﬁ;"s;ie)dl Section Comments
Description of drainage outlets and downstream constraints
including legality of outlets (i.e. municipal drain, right-of-way, Y 5.0
watercourse, or private property)
Analysis of available capacity in existing public infrastructure. N
A drawing showing the subject lands, its surroundings, the receiving
watercourse, existing drainage patterns, and proposed drainage Y
pattern.

Water quantity control objective (e.g. controlling post-development
peak flows to pre-development level for storm events ranging from
the 2 or 5 year event (dependent on the receiving sewer design) to
100 year return period); if other objectives are being applied, a Y 5.0 Appendix D
rationale must be included with reference to hydrologic analyses of
the potentially affected subwatersheds, taking into account
long-term cumulative effects.

Water Quality control objective (basic, normal or enhanced level of
protection based on the sensitivities of the receiving watercourse) and N
storage requirements.

Description of the stormwater management concept with facility

locations and descriptions with references and supporting Y 5.0 Appendix D
information.

Set-back from private sewage disposal systems. N/A

Watercourse and hazard lands setbacks. N/A

Record of pre-consultation with the Ontario Ministry of Environment

and the Conservation Authority that has jurisdiction on the affected N

watershed.

Confirm consistency with sub-watershed and Master Servicing Study,
if applicable study exists.

Storage requirements (complete with calculations) and conveyance
capacity for minor events (1:5 year return period) and major events Y 5.0 Appendix D
(1:100 year return period).

N/A

Identification of watercourses within the proposed development and
how watercourses will be protected, or, if necessary, altered by the N
proposed development with applicable approvals.

Calculate pre and post development peak flow rates including a

description of existing site conditions and proposed impervious v 5.0 Appendix D
areas and drainage catchments in comparison to existing '

conditions.

Any proposed diversion of drainage catchment areas from one outlet

to another. .

Proposed minor and major systems including locations and sizes of

stormwater trunk sewers, and stormwater management facilities. N/A

If quantity control is not proposed, demonstration that downstream

system has adequate capacity for the post-development flows up to N/A

and including the 100-year return period storm event.

Identification of potential impacts to receiving watercourses N/A

Identification of municipal drains and related approval requirements. N/A

Descriptions of how the conveyance and storage capacity will be v 5.0 Appendix D

achieved for the development.

100 year flood levels and major flow routing to protect proposed
development from flooding for establishing minimum building N
elevations (MBE) and overall grading.

Inclusion of hydraulic analysis including hydraulic grade line
elevations.
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Description of approach to erosion and sediment control during
construction for the protection of receiving watercourse or drainage N
corridors.

Identification of floodplains — proponent to obtain relevant floodplain
information from the appropriate Conservation Authority. The
proponent may be required to delineate floodplain elevations to the N/A
satisfaction of the Conservation Authority if such information is not
available or if information does not match current conditions.
Identification of fill constraints related to floodplain and geotechnical
investigation.

N/A

Addressed

| .
(YIN/NA) Section Comments

4.5 Approval and Permit Requirements

Conservation Authority as the designated approval agency for
maodification of floodplain, potential impact on fish habitat, proposed
works in or adjacent to a watercourse, cut/fill permits and Approval
under Lakes and Rivers Improvement Act. The Conservation
Authority is not the approval authority for the Lakes and Rivers N/A
Improvement Act. Where there are Conservation Authority
regulations in place, approval under the Lakes and Rivers
Improvement Act is not required, except in cases of dams as defined
in the Act.

Application for Certificate of Approval (CofA) under the Ontario
Water Resources Act.

N/A

Changes to Municipal Drains. N/A
Other permits (National Capital Commission, Parks Canada, Public
Works and Government Services Canada, Ministry of Transportation N/A
etc.)

4.6 Conclusion A(dﬁ;ﬁ::e)dl Section Comments

Clearly stated conclusions and recommendations Y 10.0
Comments received from review agencies including the City of
Ottawa and information on how the comments were addressed. Final N
sign-off from the responsible reviewing agency.

All draft and final reports shall be signed and stamped by a
professional Engineer registered in Ontario
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