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RECEIVED
City of Vaughan MAR 1 4 2013

Development Planning Department CLERK’S DEPT,
2141 Major Mackenzie Orive

Maple, ON L6A 1T1

Attn:  leffrey Abrams, Clerk

Re: Proposed Modifications to the Woodhridge Centre Secondary Plan
Trimax on Islington Avenue
8013 tslington Avenue, Vaughan {the “Site”)

Humphries Planning Group Inc. act as planning consultants for Trimax on islington
Avenue with respect to the Site. Trimax on lslington Avenue submitted planning
applications (OP.12.009 and 2.12.023) on June 13, 2012 for Official Plan Amendment and
Zoning By-Law Amendment to permit a 3-storey 6 unit townhouse development on the
Site and has also filed an appeal of the VOP 2010 to the OMB and is a party to the OMB

process. The scope of the appeal includes the entirety of Volume 2 Chapter 4, being the
Woodbridge Centre Secondary Plan.

Staff Report — Item 5 of the Committee of the Whole February 5, 2013 meeting made
reference to a comprehensive SPA review and flood risk assessment that was undertaken
to determine the boundaries of the SPA area. The flood risk assessment has been
reviewed and determines the average depth of flooding for the Site is 2.6m and makes
no reference to having considered site specific information as submitted on behalf of
Trimax on Islington Avenue.

An Engineering Study, stamped and certified by a Professional Engineer, dated May
2012, has been completed by Masongsong Associates Engineers Limited (find enclosed)
in support of the applications and in response to the SPA policies for the area. We have
received no comments back from the City or TRCA on this engineering study, while the
applications were submitted in June of last year. The study determined that the existing
ground elevations of the Site, which range from 143.26m to 144.35m in the developable
area, are above the 100 year flood level, which varies between 141.74m to 141.97m on
the Site. The Study also determines that the Regional Storm Event levels occur between
145,13 and 145.88, which create flooding conditions of approximately 1.5m to 1.5m
above ground level. Therefore, with the implementation of appropriate building design

216 Chrislea Road inclusive of: providing the minimum finished floor elevation at least 0.3m above the
Suite 103 Regional flood line (166.2m), no basement walk outs and appropriate flood proofing
Vaughan, ON

L4L 8S5

T 905-264-7678 www.humphriesplanning.com
F:905-264-8073 | ~ Do Something Good Everyday! ~







SPA STUDY
Proposed 6 Units Residential Townhouses

8013 Islington Avenue
City of Vaughan

For

Trimax (Islington Avenue)

MAEL Project No: 11-534

MASONGSONG ASSOCIATES ENGINEERING LIMITED

Markham
1151 Denison Street, Unit 15
Markham, Ontario, L3R 3Y4
T: (905) 944-0162 / F: (905) 944-0165



1.0
2.0
3.0

4.0

5.0

6.0
7.0

TABLE OF CONTENTS

INTRODUCTION......cccveenes P setesansmsansans cstsnesasranasnussnannnnnans P — ]
METHODOLOGY ......... cranne B cttensusmssannannnans canssscsunsmensrannnannnns N |
FLOODPLAIN HYDRAULICS........ccncueuencnenesas asesansenassusEsssnannnunnns sensenassans 2
3.1 Updates to the Existing HEC-RAS MOdel........ccivvieiiieriiiiiiiinenieniriensseresnes 3
3.2 HEC-RAS modeling: Updated Existing Condition - Analysis of results............. 3
3.3 HEC-RAS modeling: Proposed Condition.........ccoviiiiiiiiniieiceirinenienenricennineens 4
3.4 HEC-RAS modeling: 100-yr Storm Frequency EVent ...........vccvvuvercinniieninnnns 5
DEVELOPMENT IMPACT..... crnersmsaanase ceensnesusrmnmnnsannnnnas crecssrsnsnsnnnananss e D
4,1 VOolUMELHIC BAlANCE ...uiuiviiiiii i rae e e rr s ae e b s enrenrenenrensns 5
4.2 Overbank VeloCitieS ..uuuviiiiiiiiiciiiiriiii st r e saa s ens 6
4.3 HYdroStatiC PreSSUNE . .u.iisiiiiieiieiiricieicnenerereeriressrertrenssennserseensnnenenensnns 6
MITIGATION......ccomemmanen stessmmssasa tsveussssassuas reanmsessnsussnsssannnnnnnna R -
5.1 L Lo T T o - T o T 6
5.2 Building Design Considerations........cc.cieiiiviviiininiiieiririerienesreassenseiessnenesns 6
STORMWATER MANAGEMENT REPORT...... wimssssessmssmmzssmanans ssessnssssunuanns 7
CONCLUSIONS......c.covneranne P erstumsvssemsranannaan ennsusssnsernnarananEannanan e

APPENDIX A - Figures

Figure 1 Location Map

Figure 2 Site and Grading Plan by Masongsong Associates Engineering Limited
Figure 3 HEC-RAS Cross-section Location

APPENDIX B - HEC-RAS Model Results and Cross-sections

Existing Condition - Updates to Existing Model
Proposed Condition

APPENDIX C - Flows and Velocities Table

Existing Condition
Proposed Condition

APPENDIX D - Stormwater Management Report



1.0

2.0

3-0

INTRODUCTION

Trimax on Islington Avenue submitted an OPA and Zoning By-Law
Amendment to the City of Vaughan proposing a townhouse development on
8013 Islington Avenue. Figure 1, in Appendix A, is a Google Earth aerial view
of the site. The development proposal is to construct 6 condo type
townhomes as per the Figure 2, in appendix A. This subject site is located
within the TRCA regulated flood zone and as such, Section 6C.b.vii of OPA
240 requires an SPA Study to address the following statement:

No development or redevelopment within the "Special Policy Area”
which required a By-Law Amendment and/or Official Plan Amendment
application shall be permitted until such time as an engineering study
detailing such matters as flood frequency, the velocity and depth of
storm flows, proposed flood damage reduction measures, and storm
water management has been reviewed and approved by the
Metropolitan Toronto and Region Conservation Authority and the Town
of Vaughan, unless it is determined by these agencies that a study is
not required.

The site is tributary to the Humber River and under the jurisdiction of the
Toronto and Region Conservation Authority (TRCA).

METHODOLOGY

1. Update the HEC-RAS model provided by TRCA and translate the regional
flood line into the detailed topographic survey of the property. In order to
better assess the impact, an additional cross section will have to be added
crossing the proposed site. This new section will be evaluated for both
existing and proposed conditions. The relevant sections are between
River Stations 27+57 to 27+58 including the Islington Avenue bridge
section. The Regional HWL at the subject land is approximately 145.88

2. Review and update floodplain mapping if necessary.

3. Report the findings and conclusion.

FLOODPLAIN HYDRAULICS

A more rigorous computation of the hydraulic impact was undertaken using
HEC-RAS. The current Humber River HEC model and mapping were obtained
from TRCA and was modified to include the proposed development grading
and structure (River Station 27+577).

Figure 3 is the Humber River HEC Mapping with the location of the cross-
sections shown. Detailed model output and cross-sectional plots are
attached in Appendix B and discussed in the proceeding section.



3.1

3.2

Updates to the Existing HEC-RAS model

The HEC RAS model was updated as follows:

Updated topographical information from TRCA mapping and new site
topography data was used to create an existing ground surface digital
terrain model (DTM) using Civil 3D. Sections 27+571 to 27+58 were
updated in HEC-RAS using this latest DTM. The model was run using a
newly created geometry named “Main Humber River Geometry-
Modified 2012”. Refer to CD enclosed for modeling details.

An additional HEC section “27+577"” was created and coded to the HEC
model. A new geometry file was named “Main Humber River
Geometry-EX-NEW-X",

The elevations used in the model for the ineffective flow areas for the
sections US and DS of the CN culvert remained the same as in the
original model. The horizontal ineffective flow area locations were
adjusted due to a small shift in the updated sections.

The bridge/roadway geometry data in the Bridge/Culvert Data Editor
was updated; the elevations of the road are the same as in the original
model, stations were slightly shifted for both US and DS sections and
the pier locations were adjusted accordingly.

HEC-RAS modeling: Updated Existing Condition - Analysis of results

The newly created geometries were used to run the model. Using the

approach described above, results for the Regional Flood line are presented
in Table 1.0 below.

Table 1.0 Regulatory Water Surface Elevations - Updated Existing Condition

Regional Water Elevations
(m)
HSEtCaZ-th Existing TRCA HEC | Existing Updated Existing Updated
HEC HEC w/ New
Section
27+58 145.87 145.86 145.86
27+577 145.88
27+572 145.87 145.86 145.86
27+571 145.17 145.21 145.21
BRIDGE
27+57 145.13 145.13 145.13




3.3

The modeling results for the updated existing condition indicate that the
Regional water surface elevations upstream of the bridge decreased by
approximately 0.01m at section 27+58, and remained unchanged
downstream of the bridge. The additional section 27+577 shows a small
hydraulic jump of 0.02m, again this is for the existing condition. From the
results it appears that the flood line is influenced by the elevation of the
existing Islington Avenue road structure as the flood level overtops this road.

The new/updated sections used in the hydraulic model are included in
Appendix B - Existing Condition.

HEC-RAS modeling: Proposed Condition

The proposed site was added to section 27+577 as an obstruction in the HEC
model. This new section was created using the latest DTM and the detailed
topographical survey of the subject land undertaken by Krcmar within the
past year.

The results of the analysis are presented in Table 2.0 below:

Table 2.0 Regulatory Water Surface Elevations - Proposed Condition

Regional Water
HEC-RAS Elevations
Station (m)
Proposed Condition

27+58 145.86
274577 145.88
27+572 145.86
27+571 145.21
BRIDGE

27+57 145.13

The analysis indicates there is no change in water surface elevations both
upstream and downstream of the proposed development.

The HEC-RAS model output files and sections used in the hydraulic model are
included in Appendix B - Proposed Condition.

It can be summarized that there is virtually no impact to the Regional water
surface profile with the introduction of the proposed development, as the
proposed regional level remains unchanged.
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4.0

4.1

HEC-RAS modeling: 100-yr Storm Frequency Event

The 100-year condition was also analyzed to ensure that under this storm
frequency event, the site is not impacted. Table 3 below is the results of the
analysis for the existing and proposed conditions.

Table 3.0 100-yr Water Surface Elevations - Existing Proposed Conditions

100-yr Water 100-yr Water
HEC-RAS Elevations Elevations
Station (m) (m)
Proposed Condition | Existing Condition

27+58 141.97 141.97
27+577 141.95 141.95
27+572 141.91 141.91
27+571 141.77 141.77
BRIDGE

27+57 141.74 141.74

It is evident from the results of the analysis that the 100-yr flood level is well
below the existing ground elevations within the subject land, and in fact it is
confined in the flood zone west of Islington Avenue. This storm event does
not overtop Islington Avenue and therefore has no direct impact to this
development proposal, nor does this development have any impact during
the 100-yr storm event.

The HEC-RAS model output files and sections used in the hydraulic model are
included in Appendix B.

DEVELOPMENT IMPACT

Volumetric Balance

A simplistic approach to volumetric balance over the subject reach was to
compute the displacement resulting from the proposed 6 townhouse dwelling
units and minor re-grading within the driveway front and rear yard areas. If
the results of the analysis shows considerable displacement, further
recommendation to remediate this maybe considered.

As documented in Tables 1 and 2, the proposed structure and minor re-
grading (fill) within the flood fringe did not have any impact on the flood
levels up to and including the Regional storm flood therefore no impact to the
storage volume. There will be no mitigation required.
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4.3

5.0

5.1

5.2

Overbank Velocities

The velocities were computed for both Regional and 100-yr event and since
the 100-yr event does not impact the subject land, only the Regional is
evaluated. From the detailed hydraulic computation for River Station
27+577 (See Velocities Table in Appendix C), the dynamic impact to the
proposed townhouse dwellings is minimal, as the right overbank velocities
are approximately 0.53 m/s, velocity calculated for the proposed
development conditions. This is well below the erosive capacity of grass
which is between 1.2 to 1.5 m/s.

Furthermore, this velocity will not create erosion of the ground surrounding
the dwelling as it is well below the erosion velocities for grass (0.6 m/s) and
hard surfaces (1.0 m/s). There will be no mitigation required.

Hydrostatic Pressure

From the analysis and proposed grading of the subject development, the
100-yr storm event will not impact the property however the Regional storm
condition will create hydrostatic pressure to the dwelling units based on
water levels ranging from approximately 1.5m to 1.9m above the ground
level. Mitigation will be required.

MITIGATION

The most important requirement in the OPA 240 SPA Engineering Study is to identify all
the “proposed flood damage reduction measures” and the following is the
complete list of requirements and conditions to be considered in the SPA
approval:

Floodplain

As the resultant flood line is not impacted, there will be no recommended
mitigations in terms of loss of volume. Furthermore the resulting dynamic
velocities will not have any significant impact on the building design as well
as the erosion of the ground surface surrounding the building structure.

Building Design Considerations

1. For the habitable living space it is recommend that the minimum floor
elevation be set to at least 0.3m above the Regional flood line; the
minimum first floor elevation should be 146.20 and there shall be no
building openings below this elevation.

2. The structural considerations will primarily be for waterproofing and
hydrostatic pressure, rather than dynamic impacts. The architect and
structural engineer will have to include in the permit application, under



3.

The subject site is subjected to flooding during major storm events in
excess of the 100 year storm. Although only the non-occupied living
spaces are impacted (driveways and garages) notice to the homeowners
is further recommended. Indemnification on Title shall be required to
indemnify the City of Vaughan, TRCA and the Region of York from
damage claims in the event of flooding.

6.0 STORMWATER MANAGEMENT REPORT

7.0

A Stormwater Management Report entitled “Functional Servicing and
Stormwater Management Brief” dated September 2011 was prepared by
Masongsong Associates Engineering Limited. Appendix D is the copy of
report which will also be submitted under separate cover to the City of
Vaughan as part of the complete application.

CONCLUSIONS

The following conclusions can be drawn from the analysis:

1.

No impact in the water elevations of the Humber River is expected due to
the proposed development.

. There are no impacts on water levels downstream of the proposed bridge.

. No updates to the floodplain mapping are warranted due to the proposed

development.

Building Design Considerations are identified in this report for inclusion as
condition of the SPA approval for the OPA and Zoning By-Law Amendment
applications for the subject land.

Respectfully Submitted,

Masongsong Associates Engineering Limited

S

. Design Technologist Principa
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FIGURE 2: HUMBER RIVER HEC MODEL MAPPING — CROSS SECTION




APPENDIX B
HEC-RAS Model Results and
Cross-sections



Existing Condition



N2

Ze0 98’8y 109°0ZL 09'L 2060000 £ZLpL oL 'Lbl 05'/€L 0Z'c6l * 1-G2 1542 L-yoeay
0£0 A 1£°00} or'L 228000°0 9. °0v) 99'0p1 05261 oL'9pL ! 101 | 16722 L-yoeay
0£0 |16°6€ L0°€8 Se'l [ 128000°0 £ 0bl ¥z oyl 06°LE1 0pZiL -G 15702 1-uoeay,
620 |¥5¥E 9085 Ll 6980000 y9'6EL L5'6EL 05°LEL 0189 -z 1502 1-UoEaY,
620 9% 06€ FAWLL] 8vz 1250000 6E°GY1 STVl LZShl 05'LEL 0£'026 [euoibay 1612 L-yoeay
¥£0 €915 16'Lp) 81z 188000°0 66'LbL LLBEL LWL 05'L€1 01'892 IA-001 | 15742 L-yoeay
£€°0 (1S 0l ¥EL $0'C 1580000 99'L¥l 05'6E4 ov'Lbl 0s°L€1 06'622 1405 15722 L-yoeey
1£0 |sLzy 9e0Z} 8g'L #18000°0 Ze vl 6Z6Si SLivL 05'LEL 0Z'€6l 152 15722 L-yoeay
620 ye oy £6'104 ¥9'L 8£2000°0 £80¥L 86°'8¢t 0L0vL 05'2E1 oL'gvl W01 LLSL2 L-yoesy
820 L0'8€E 1068 A 0120000 oropl v 8¢gt YA 05LE1 orZil WHeg LIG'L2 I-yoeay,
9z'0 6E¥E 95’19 0zt 9290000 696€t 6£8E) zZ9'6€l 05.€1 0189 1Kz 1.5°22 |-uoeay
- _ abpug SLL§L2 Eomomh
|

810 ¥5'L8¥ voEVLL 151 8€2000°0 £6'G¥1 6Lyl 99'Ghl 05°2€1 0£°0Z6 [BuOIBSY 2L5'Le I-yoeay
620 SLEY TTYSL vl §6.000°0 90°zZ¥l 1S6EL 16'LbL 06.€1 01892 JA-00L zL5'Le I-uoeay
620 29'zy 6S 0V Yo'l S$.000°0 AN 8c'6EL 6517l 0521 06622 H-05 2512 }-yoeay
820 eIy ¥5'921 €51 €12000'0 8c'IvL 0Z'6EL 9z'Lvl 05261 0Z'€6l -5z 2512 }-yoeay
9z'0 9Z'6¢ £8°20L ge'L 890000 68°0¥} £6'8¢t 6L0V1 0S'2E1 oLovl 101 2512 L-yoeay
§Z°0 LLLE 1916 £Z'1 #19000°0 SPorl LL8el 18001 05281 oreiL g 2502 I-yoeay,
£2°0 IR 9129 L0t £25000°0 vL6EL 8c'8EL 89'6€t 05.€1 0189 WAz 2L5'Le I-yoesy
LL0 szesy 096821 8¢c'1 £61000°0 y6SPL 88'GplL GLIEL 0£026 _Soamm_ LL5°L2 L-yoeay
Ze0 6€'99 60°091 89'L £¥6000°0 60°ZPl G6'LPL SLLEL 01'892 JA-001L 11512 L-yoeay'
2e0 LLYG 250v) Yo'l 2660000 SLLpL 29LbL GLigE) 06'622 A-05 10512 L-yoeay
0g0 66'vY 68°€Z1 95'1 2080000 or' Lyl 82 L¥L GLLEL 0Z'€6) gz 1522 L-yoeay
82°0 fecop 8€v0L or'L 0120000 160V 1g0¥L SLEL 0L'gvl 1401 Li512 L-yoeay
120 16'8¢ 668 8z'i 8020000 Lyovl 6£0FL SLIEL orziL J-g 116712 J-yoeay.
9z'0 Sb'Ge ¥l'29 oLt ¥2,000°0 9L'6EL 0L'6E) GLIEL 0189 Wz L1512 1-yoeay |
!

0Z0 ¥9'96¢ 28'0L6 ¥S'L ¥.2000°0 96'G¥L 98'GrlL 00'8EL 0£'0Z6 _mco_mmmw 8G°L2 I-yoeay
9g'0 59'89 0€°951 Lt 6521000 zLzrl L6'LYL 00'8€} 01892 1A-001 8522 1-yoeay
9e0 1685 I18VEL WL $¥Z100°0 6L L¥L Yo'LpL 00'8E1 06'622 ! 14-0G | 86'L2 1-yoeay
5€0 9L'6¥ ZZ9LL 991 0vL100°0 £ ibl 6Z L¥l 00'8EL 0Z'€61 -5z 86'22 L-uoeay
€0 ¥5'6€ Z1'96 A 9Z6000°0 ¥6'0p1 Z80vL 00'8E1 olL'ovi -0 85'22 L-yoeay’
L0 £0'9¢ £9°6L L 1260000 05 0¥l or oL 00'8E} 0rZil g 8522 L-yoeay
Ze0 LPGE LS sZT'L £v1100°0 6L°6E) LL'6EL 00'8¢} 0189 _ -z 8522 L-yoeay’

(w) (2w) (sw) () (w) {w) (w) {w) (s/ew)
yo#opnoid | updol | eBalymold | UUDIBA | 2dOIS'O'T | A9IF DT | 'SMMD | AIFSM | IFUDUIN {eloL 0 ajyoud el1S oAy yoesy
L-UdEay (UoedY L-¥IAIY BNy L0 Ueld (Ueld SYN-O3H
gaiva ~d\



820 02062 |EL¥¥9 622 1€50000  [vE'SHL ELGrL 05'LE} 0€'026 [euoiboy (Sle] ey
1€0 9999 €461 8L} 0£80000  [06'L¥} vLLpL 0s'/€) 01892 JA-00¢ L5L2|  1-yoeay,
Ze'0 ¥8°LG LLLEL 0L 9980000  |/S'LYL vl 05°L€4 06'622 14-06 LG22]  1-uedy
w | ew (s/w) (wyw) (w) (w) (w) (w) (s/gw)
uD#opnosd | uipmdol | eaiymod | (UYOISA | BdoiS D@ | A3 DT | 'SMMD | AF'SM | RUDUW | [EI0LD swold | EmSseMy | weay

(ponunuo?) |-yoeay yoeay

L-HIARL JBAY [0 UBld luBld SYY-OTH



009

€S yueg

punoisy
—

K-Z SM
h-z9o3
JA-G SMm

—— e

#4-g 93

0L SM
D e, | E—

1401 93
62 sm
162 93
14-06 SM
_TTEI e
1405 93
1K-001 SM
il
1£-00L 93
|euoibay Spm

leuaibay 53

puabe

(w) uoneys

00s ooy 00e 1[074 0ot

G0 ——>GE0= S0

TIVIN uonoas pajeals AimaN £.6°/Z = SY
X-MIN-X3-A118W0a9) 1Ay Jaquuni ulepy :Woas)

ClOC/0Liy €l ueid :ueld  JaAy JBquiny uiepy

o€

8€l

orL

4 42

1443

avl

143

oSt

(423

(w) uoyens|3

(w) uonerg

009 00S oor 0ot 00c 0oL

Bls yueg

punoig
-

K-z sm
H-z93
1A-G SM

——

-5 93
K01 Sm

D G

101 93
JA-GZ SM
-5z 93
1-0G SM

——

H-06 93
1£-00L Sm

—,—

1A-001L O3

feucibay sm
—————

levoiBay H3

B oS

puaba

8G°/Z UOIV3S 8G'/Z = 8Y
X-MIN-XZ-ARBWO0DD) ANy JaqWINH Uiy Woso
Zloc/iOLy €1 ueld uejd 18AIY JsquinH uiepy

e 60 >k GE0" e S0’ N

8¢cl

ovi

vl

1443

145

8yl

051

(w) uoneaalg




(w) uonels

00L 009 00s oov 0o¢

1S jueg
Hau

—C—
punoisy

—_—
K-z w)
-G wo
H-01 WD

1K-6Z WD

00z

1406 WD
JA-001 WD
A7 SM
K-z 93
14-G SM
K593
1401 SM
D e, e —
J&01 93
JA-GZ SM
-6z 93
1£-06 Sm
UM
1A-06 ©3
14001 SM
Pt dhd

leuciBay o

M-001 93
leuoiBay s

feuoiBay o3
puaba

oM

S0

S0

00t

SEL

orlL

Svi

0st

118

013

SS9l

0LL

QTWZZXMu oy X Hw g “abpug enusny aBPUGPOOM “H1-LZ WNH MG G146 12 = SN

X-MIN-XI-ANIBWO08D 9Ny JaqUINK WBW WOSE)

ClOZ/0Ly €L ueld lueld  JaAly JaqunH uepy

() uoneaa;y

(w) uoners

00 009 00s 0oov 0og 00z 0ot 0
SEl

1S yueg
H#auy
punos9
— e
HA-Z WD
-6 w)
1404 WD
HK-GZ WD
14-06 WD Gt
G
14004 WD
.
AT SM
-z 93
-6 SM
—— 06!
#6093
1£-01 SM
D e —
-0t 93
JA-GZ Sm
162 93 GGl
H-0G SM
-
1£-06 93
14-001 SAA
e
leuoiBay w9 091
1£-001 ©3
leuoiBay SAA

————
leuoibay o3

ovl

puaBan

oMW

594
S0 S0

10335 Buipunog §/n - 8Bpug anuany SBPLAPOOA - 2. LZ UOKIAS Z/G /Z = SN
X-MIN-XI-ABBWOBS JoARY JSGUINH U Woeg
¢LoZioLy ¢l ueld ued JaAlY fequiny uley

(w) uoneaslg




00L

€13 Jueg
Hauj
— T
punois)
_——
2wy
-G WO
JA-0L WD
A6z WD
K06 WD
AT sm
1£-Z293
1A-00¢ WD
1A-G sm
s
16 93
IA-0L S
D
101 93
WA-GZ SM
H-G2 93
IA-0G SM
B A A AN
1406 93
14-001 SM
s el

14-001 93
leuoiBay o

feuoibay sm
jeuaifay o3

puabe

(w) uoneys

009 00S oor 00e ooz

(=T X' o]

80 —> "« i}

00t

SEL

orL

Syl

051

GS1

03l

-G91

uonas Suipunog $/q - 86pug snuany IBPLAPOOM - L4G"/Z UCKIAS |G /2 = §Y

X-MIN-XZ-ANBWWoan 1aay JaquinH uiepy Woas
clocioLiy €| ueld :ued

JoAIY JBquiny ulepy

(w) uoneas|3

w) uonelg

002 009 00s oor 00€

€S yueg
yau|

punols

— s
Az WD
g w)
1A-01 D
-Gz w)
J-0G D

KT SM
#4293
44-001 WD
156G SMmy
s
-G 93
1401 SM
By Glm——
JA-01L 93
14-6Z SM
14-62 93
J4-06 SM
e
JA-06 93
1001 SM
A
14-001 ©3

jeuoibay o

|leuciBay SaA
——

leuoiBay 93

omu

puaba

ooc

00l

")

80 >

S0’

—

SEL

ovlL

Sp!

0sL

SG1

091

G991

JQlwzzxmuwoyxHwg abpug snusay abpuapoopy H1-4Z WNH 48 GLL$LZ2=5Y

X-MIN-X3-AN3W03¢) Joay Jaquiny uleyy ‘Woan
JBAlY ._wn_EzI uley

clocioLy €l ueld ued

(w) uoneasyg




(w) voners

009 00s oov co¢ 0oc 001

eIs yueg
punois

—_—
1£-Z sSm

K-z9o3
145 sm

Illlln
#5693
1A-0L SM
—————— e

K01 93
H-6Z SMm
-6z 93

1£-06 SM
P

1405 93

14001 SM
ki

1£-001 ©3

Jeuoibay SA
—_—

teuoibay 3

puaba

(=X ']

80 S0

4G/g uondes /G /Z =Sy
X-MIN-XI-A18W099) 1aA1y Jsquiny urepy .woas

ClOC/0L/y €L ueld ueld  JBAlY JaquinH ulep

SEL

orL

*141

051t

GG

031

(w) uoneasly




Proposed Condition



HEC-RAS Plan: Plan 07 River. RIVER-1 Reach: Reach-1

Reach River Sta Profile Q Totat MinChEl | W.S.Elev | CritW.s. E.G.Elev | E.G. Slope Vel Chnl Flow Area | Top Width | Froude # Cht
2 (m3/s) (m) (m) (m) (m) (mim) (m/s) (m2) m)

Reach-1 27.58 2-yr 68.10 138.00 139.71 138.79 0.001143 1.25 54.41 35.41 0.32
Reach-1 27.58 S-yr 112.40 138.00 140.40 140.50 0.000971 1.41 79.63 38.07 0.31
Reach-1 27.58 10-yr 146.10 138.00 140.82 140.94 0.000926 1.52 96.12 39.54 0.31
Reach-1 27.58 25-yr 193.20 138.00 141.29 141.43 0.001140 1.66 116.22 49.16 0.35
Reach-1 2758 50-yr. 229.90 138.00 141.64 141.79 0.001245 1.71 134.81 58.97 0.38
Reach-1 27.58 100-yr 268.10 138.00 141.97 142.12 0.001259 1.72 156.30 68.65 0.36
Reach-1 27.58 Regional 920.30 138.00 145.86 145.95 0.000275 1.54 974.32 398.77 0.20
Reach-1 27.577 2-yr 68.10 137.75 139.70 139.76 0.000724 1.10 62.14 35.45 0.26
Reach-1 27.577 S-yr 112.40 137.75 140.39 140.47 0.000708 1.28 87.59 38.57 0.27
Reach-1 27.577 10-yr 146.10 137.75 140.81 140.91 0.000710 1.40 104.38 40.33 0.28
Reach-1 27,577 25y, 193.20 137.75 141.28 141.40 0.000807 1.56 123.89 44.98 0.30
Reach-1 27.577 50yt 229.90 137.75 141.62 141.75 0.000952 1.64 140.52 54.71 0.32
Reach-1 27.577 100-yr 268.10 137.75 141.95 142.09 0.000943 1.68 160.09 66.39 0.32
Reach-1 27.577 Regional 920.30 137.75 145.88 145.94 0.000202 1.41 1202.90 468.79 0.17
Reach-1 27.572 2-yr 68.10 137.50 139.68 138.38 139.74 0.000573 1.01 67.16 34.76 0.23
Reach-1 27.572 S-yr 112.40 137.50 140.37 138.71 140.45 0.000614 1.23 91.61 37.17 0.25
Reach-1 27.572 10-yr 146.10 137.50 140.79 138.93 140.89 0.000648 1.35 107.83 39.26 026
Reach-1 27.572 25-y1. 193.20 137.50 141.26 139.20 141.38 0.000713 1.63 126.54 41.33 0.28
Reach-1 27.572 50-yr. 229.90 137.50 141.59 139.38 141.72 0.000745 1.64 140.39 42.62 0.29
Reach:1 27.572 100-yr 268.10 137.50 141.91 139.57 142.06 0.000755 1.74 154.22 4375 0.29
Reach-1 27.572 Regional 920.30 137.50 145.86 141.92 145.93 0.000238 1.51 1143.64 487.54 0.18
Reach-1 27.5715 Bridge

Reach-1 27.571 2-yr 68.10 137.50 139.62 138.38 139.69 0.000676 1.20 61.56 34.39 0.26
Reach-1 27.571 S-yr 112.40 137.50 140.29 138.74 140.40 0.000710 1.47 85.77 38.07 0.28
Reach-1 27.571 10-yr 146.10 137.50 140.70 138.98 140.83 0.000738 1.64 101.93 40.34 0.29
Reach-1 27.574 25-yr. 193.20 137.50 141.15 139.29 141.32 0.000814 1.88 120.36 42.78 0.31
Reach-1 27.571 50-yr 229.90 137.50 141.46 138.50 141.66 0.000857 2.04 134.10 44.51 0.33
Reach-1 27.571 100-yr 268.10 137.50 141.77 138.71 141.98 0.000887 2.18 147.97 51.63 0.34
Reach-1 27.571 Regional 920.30 137.50 145.21 142.35 145.39 0.000521 248 897.12 390.46 0.29
Reach-1 27.57 2-yr 68.10 137.50 139.57 139.64 0.000869 1.17 58.06 34.54 0.29
Reach-1 27.57 S-yr 112.40 137.50 140.24 140.33 0.000871 1.35 83.07 39.91 0.30
Reach-1 27.57 10-y7 146.10 137.50 140.66 140.76 0.000872 1.46 100.37 43.24 0.30
Reach-1 27.57 25-yr 193.20 137.50 141.10 141.23 0.000902 1.60 120.60 48.86 0.32
Reach-1 27.57. 50-yr 229.90 137.50 141.42 141.57 0.000866 1.70 137.71 57.84 0.32
Reach-1 27.57 100-yr 268.10 137.50 141.74 141.90 0.000830 1.78 157.30 66.66 0.31
Reach-1 21.57 Regionat 920.30 137.50 145.13 145.34 0.000531 229 644.73 280.20 0.28
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APPENDIX C
Flows and Velocities Table



Velocities - Existing Condition

HEC-RAS Plan: Plan 07 River: RIVER-1 Reach: Reach-1

Reach River Sta Profile Q Total Vel Total
(m3/s) {m/s)
Reach-1 27.58 100-yr 268.10 1.72
Reach-1 27.58 Regional 0.94
Reach-1 27.577 100-yr 268.10 1.67
Reach-1 27.577 Regional 920.30 0.74
Reach-1 27.572 100-yr 268.10 1.74
Reach-1 27.572 Regional 920.30
Reach-1 27.5715 Bridge
Reach-1 27.571 100-yr 268.10
Reach-1 27.571 Regional 920.30
Reach-1 27.57 100-yr 268.10 1.70
Reach-1 27.57 Regional 920.30 1.43
Reach-1 27.56 100-yr 268.10 145
Reach-1 27.56 Regional 920.30 1.21
Reach-1 27.55 100-yr 268.10 1.04
Reach-1 27.55 Regional 920.30 0.88
Reach-1 27.54 100-yr 268.10 1.80
Reach-1 27.54 Regional 920.30 1.52
Reach-1  27.532 100-yr 268.10 2.45
Reach-1 27532  Regional 920.30 1.93
|Reach-1  27.5315 Bridge
Reach-1 27.531 100-yr 268.10 3.03
Reach-1 27.531 Regional 920.30 4.35
Reach-1 27.52 100-yr 268.10 1.53
Reach-1 27.52 Regional 920.30 0.79
Reach-1 27.51 100-yr 268.10 070
Reach-1 27.51 Regional 920.30 0.48
Reach-1 27.5 100-yr 268.10 0.61
Reach-1 27.5 Regional 920.30 0.60
Reach-1 27.49 100-yr 268.10 1.01
Reach-1 27.49 Regional 920.30 0.74
Reach-1 2748  100-yr 268.10 0.56
Reach-1 27.48 Regional 920.30 0.60
Reach-1 27.47 100-yr 268.10 0.76
Reach-1 27.47 Regional 920.30 0.72

Vel Right
(m/s)

0.43

0.30
0.52

0.18
0.59

0.62
0.97

0.45
0.68

0.92
1.10

1.17
1.17

1.41
2.61

0.71
0.78

0.38
0.42

0.32
0.52

0.39
0.49

0.48
0.53

0.51
0.73

Vel Left
(m/s)

0.47
0.08
0.39

0.38

0.85
0.66

0.30
0.69

0.80
0.66

0.29
0.53

0.46
0.74

0.75
0.75

0.87
1.89

0.77
0.48

0.49
0.34

0.47
0.54

0.39
0.54

0.41
0.50

0.60
0.48

Subject Section |




[Velocities - Evaluated with the Proposed Development

HEC-RAS Plan: Plan 07 River: RIVER-1 Reach: Reach-1

Reach River Sta Profile Q Total Vel Chni Vel Left Vel Right Vel Total
(m3/s) (m/s) (m/s) (m/s) (m/s) - -

Reach-1 [27.58 100-yr 268.10 1.72 1.72 Subject section j
Reach-1 27.58 Regional 920.30 1.54 0.48 0.43 0.94
Reach-1 27 577 100-yr 268.10 1.68 0.08 0.30 1.67
Reach-1 27577 Regional 920.30 1.41 0.40 0.53 0.77
Reach-1 27.572 100-yr 268.10 1.74 1.74
Reach-1 27.572 Regional 920.30 1.51 0.38 0.60 0.80
Reach-1 27.5715 Bridge
Reach-1 27.571 100-yr 268.10 218 0.85 0.56 1.81
Reach-1 27.571 Regional 920.30 2.48 0.66 0.51 1.03
Reach-1 27.57 100-yr 268.10 1.78 0.30 0.18 1.70
Reach-1 27.57 Regional 920.30 2.29 0.69 0.59 1.43
Reach-1 27.56 100-yr 268.10 2.01 0.80 0.62 1.45
Reach-1  |27.56 Regional 920.30 2.24 0.66 0.97 1.21
Reach-1 27.55 100-yr 268.10 1.77 0.29 0.45 1.04
Reach-1 27.55 Regional 920.30 1.85 0.53 0.68 0.88
Reach-1 27.54 100-yr 268.10 2.52 0.46 0.92 1.80
Reach-1 27.54 Regional 920.30 2.97 0.74 1.10 1.52|
Reach-1 27.532 100-yr 268.10 3.31 0.75 1.17 2.45
Reach-1 27.532 Regional 920.30 4.31 0.75 1.17 1.93
Reach-1 27.5315 Bridge
Reach-1 27.531 100-yr 268.10 3.90 0.87 1.41 3.03
Reach-1 27.531 Regional 920.30 6.55 1.89 2.61 4.35
Reach-1  |27.52 100-yr 268.10 3.65 0.77 0.71 1.53
Reach-1 27.52 Regional 920.30 1.87 0.48 0.78 0.79
Reach-1 27.51 100-yr 268.10 213 049 0.38 0.70
Reach-1 27.51 Regional 920.30 1.28 0.34 0.42 0.48
Reach-1 27.5 100-yr 268.10 1.63 047 0.32 0.61
Reach-1 27.5 Regional 920.30 1.50 0.54 0.52 0.60
Reach-1 27.49 100-yr 268.10 1.80 0.39 0.39 1.01
Reach-1 27.49 Regional 920.30 1.72 0.54 0.49 0.74
Reach-1 27.48 100-yr 268.10 1.39 0.41 0.48 0.56
Reach-1 27.48 Regional 920.30 1.70 0.50 0.53 0.60
Reach-1 27.47 100-yr 268.10 1.89 0.60 0.51 0.76
Reach-1 27.47 Regional 920.30 210 0.48 0.73 0.72



