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STUDY PURPOSE / PROBLEM DEFINITION jaclee(y) AURORA

Henderson Drive Wildlife Eco-Passage

The segment of Henderson Drive between McClenny Drive and Watts Meadow has been identified as a
hotspot for wildlife collisions. Of particular concern, are roadside collisions associated with local turtle
species. To minimize wildlife injuries and fatalities linked to roadway collisions, the Town has retained
Aquafor Beech Limited to design a safe and efficient wildlife eco-passage system.

The proposed design will facilitate the safe movement of wildlife across Henderson Drive and reduce
roadside wildlife collisions, while also helping to improve drainage out of Salamander Pond. These
improvements will be realized by replacing the existing degraded culverts that cross underneath
Henderson Drive with a new upgraded structure.

PUBLIC INFORMATION CENTRE PURPOSE

This Public Information Centre (PIC) is designed to:
» Present information on existing conditions
* Present the detailed design solution
* Delineate impacts to vegetation and private property

To gain community input on:
« Existing conditions information
* The detailed design solution

* Planned site restoration works
» Concerns related to the proposed works 2



PROJECT DEVELOPMENT r\_@ AURORA

Henderson Drive Wildlife Eco-Passage

The Lake Simcoe Region Conservation Authority (LSRCA) recently identified the
section of Henderson Drive between McClenny Drive and Watts Meadow within the
Town of Aurora as a wildlife mortality hotspot.

Local residents have also been actively monitoring turtle activity in the study area for
several years, and have documented a number of roadside fatalities associated with
turtles crossing Henderson Drive when using the grassed boulevards on the north
and south side of the road for nesting purposes.

The existing culverts underneath Henderson Drive, that drain Salamander Pond
(located within the Case Woodlot), have also been observed to be in a deteriorated
condition, exhibiting signs of structural degradation and excess sediment
accumulation.

The retaining wall and guard rails on the North side of the street are also starting to
show signs of failure, and should be replaced to ensure long-term protection of the
roadway and boulevard features, and to also mitigate risks to public health & safety.

This project is being undertaken to provide safe passage for turtles and other wildlife
species across Henderson Drive; replace degraded infrastructure; and provide
protection to the roadway from flood and erosion hazards. 3
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Henderson Drive Wildlife Eco-Passage

STUDY AREA

The study area is situated along Henderson Drive between McClenny Drive and Watts
Meadow. There is an existing twin barrel corrugated steel pipe (CSP) culvert in the
center of the study area that provides drainage from Salamander Pond northward
towards Lake Simcoe.
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Saamander Pond

Henderson Drive Looking West Towards McClenny Drive
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Salamander Pond Upstram of the EXIst/ng Culvert Inlet

CSP Culvert Beneath Henderson Dr/ve Note Signs of CorrOSIon
and Loss of Capacity Due to Sediment Accumulation
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Ecological Land Classification (ELC) is a standard practice used to describe, identify, classify and map
vegetation communities on the landscape. Community types found within the study area are shown in
the map below:
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« The study area provides habitat to a variety of fish, reptile and anuran species.

* The site specific aquatic habitat conditions are representative of a watercourse with
wetland drainage features, with little definition or clear banks and few contributing
crossovers or morphological features.

« The existing CSP culvert is undersized and partially blocked. Under these
conditions, it acts as a barrier to fish and wildlife passage.
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Henderson Drive Wildlife Eco-Passage

Turtle observation data collected between 2018 and 2020 documented the following:

* 58 painted turtle observations

* 65 snapping turtle observations

It has been observed that turtles regularly cross the road for nesting purposes. A safe wildlife passage
crossing is therefore needed to mitigate roadside fatalities.

0:2:km north'side

Turtle Observation Data along Henderson Drive

Turtle Nesting at Curb on the South Side of
Henderson Drive
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HYDROLOGY AND HYDRAULICS

The study undertaken assessed the Hydrology and Hydraulics of the study area in order to understand
how water flows through the project site, the forces it exerts under normal and extreme conditions, and
the extent of flooding, so as not to worsen or impact flood levels.

The modelled limits of the Regional floodplain are shown below, highlighting that the proposed design
will not increase the Regional flood line extents.

LEGEND

r E __! Regional Floodline — Existing Conditions
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The Henderson Drive Right-of-Way and Salamander Pond are Town owned property. The forested
area to the north of the project study area is privately owned. Construction works will be limited to
publicly owned lands.

The site will be accessed from Henderson Drive. A temporary road closure will be required to remove
the existing CSP culverts and install the new wildlife eco-passage conduit.
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DETAILED DESIGN - WILDLIFE ECO-PASSAGE

Henderson Drive Wildlife Eco-Passage

’ E ‘ [ DETAIL 1 - TYPICAL RIFFLE AND POOL
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CONC. BOX CULVERT

PROPOSED 13.63m X 523m NESTING

1 AREA AS PER DETAIL 3, SHEET 15,
X APPLY SUBSTRATE MIX #2
) d NS

PROPOSED CONC. BOX CULVERT FOR
ECOPASSAGE 1500mm(H) X 3000mm(W)
X 26600mm(L) STRUCTURAL DETAILS
AS PER SHEET 23

BREAK INTO NEW CONCRETE BOX
CULVERT AND CONNECT EXISTING 300mm
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%0y, SALAMANDER
N i PROPOSED INLET POOL AS
PER DETAIL 1, SHEET 15 POND
9>
TERRESTRIAL CLAY BENCH
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) RIFFLE SUBSTRATE AS PER
BREAK INTO NEW CONCRETE BOX I TABLE 1, THIS SHEET
CULVERT AND CONNECT EXISTING 450mm Pty
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> PROPOSED 05 m WIDE JOMPOUT 'SECTION
oROFOSED ARMOURSTONE | ! POINT AS PER BETAL 5, SHEET 18
RETAINING WAL AS PER
\ PROPOSED 26.16m X 5.60m NESTING
DETAIL 2, SHEET 15 \ \ AREA AS PER DETAIL 3, SHEET 15.
6 \ APPLY SUBSTRATE MIX #1 t=—— Channel Width=3 8m————=}
£ BREAK INTO EXISTING 300mm PVC STORM T @ o =
0.5m LAP JOINT DETAILS SEWER AND INSTALL NEW DOUBLE CATCH 6 & o o
JASIN AS PER OPSD 705.020 v
SIZE 600mm x 1450mm —
LA ASHALT ML 05m WIDE LAP JONTTO W INVERT = 267.612m o BREAK INTO EXISTING 300mm PVC STORM SEWER
. ROVIDE CLEAN SMOOTH PAC B \ AND INSTALL NEW DOUBLE CATCH BASIN AS PER
SURFACE COURSE TAGK COAT PRIOR T0 FINAL PAVING exisTNG aseraLT | | TIO= 280007 m N\ oPsD 705.020
T/~ 206,083 \ SIZE 600mm x 1450mm
WINVERT - 267 505m
I i | 116 - 269.010
= i - - — £ INVERT - 267911 m T
- i K > /G = 268,984 m
LIMIT OF NEW ASPHALT PAVING 400mm DEEP
05M LAP JOINT AS PER DETAIL ON THIS SHEET TYPICAL POOL
NEW HL8 ASPHALT BASE COURSE AW CUT EXISTING ASPHALT JOT. NEW CONCRETE CURB AND SUBSTRATE AS PER
6> ‘ g GUTTER AS PER OPSD 600.07 TARLER THS SHEET
L i MYPICAL POOL
EXISTING SIDEWALK T0 BE REPLACED @ JLIPEAL 2001
HENDERSON DRIVE SECTION NS
EXISTING GUARD RAIL TO BE REMOVED
289 289
EXISTING GABION BASKETS TO BE REVOVED) PROPOSED RAILING INSET INTO ARMOURSTONE|
PROPOSED ARMOURSTONE WALL AS PER DETAIL 2, SHEET 15 EETARINCIWACL AS FER DFD So0 108 P
EXISTING TV/FIBRE OPTIC CABLE. it
TTOM = 267.73, TOP = 287.81) EXISTING 400 mm © WATER MAIN TO BE T U0 1 el o WSS e Gt | | T——
288 PROPOSED CLEARANGE FROM CULVERT = 0.27m EXISITNG SEDIMENT FELOGATED 1S PER SHEET & 288 posiee ercles e v [l (e
INFRASTRUCTURE TO BE PROTECTED & SUPPORTED IN PLACE| - AR EXT. OBV, = 26
DURING CONSTRUCTION, = e s e 3
Phicriieerim) [
EXSTING TVIFIRE OPTIC ChGLE EXISTING TWINARCH CULVERT T0 BE RENVED
) 0740 (X 1.030 Wy m Mgt
ROPOSED CLEARANCE FROM CULVERT= 0.22m L
287 \NFRASTRUCT\JRE TO BE PROTECTED & SUPPORTED IN PLACE 287 2
'DURING CONSTRUCTION. 2l =
EXISTING CONCRETE HEADWALL TO BE REMOVED EXISTING CONCRETE HEADWALL YO EE REWOVED SALAMANDER POND orgnar
R
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286 LOW FLOW CHANNEL 286 ” =hL g
= weean | |0 g ECRTERENE
TANNERY —— —— PROPOSED it bEEP POOL T b 0o o i
CREEK —_— | | AS PER DETAIL 1, SHEET 15 'SUBSTRATE AS PER ASPERDETAILY, SHEET 15 | WILDLIFE FENCE — TYPE 8 kL
- | ICULVERT INV. = 285,45 | EXISITNG 300 & STORM SEWER DETAIL 1. SHEET 15 ‘ 7
285 ) _ = [EXISITNG 450mm O STORM SEWER O BE RECONNECTED | | | cuLyeRT v, = 285.78m il 285
L 0 BE RECONNECTED) INV. = 286.5
=T 1l S %
sTa ‘k B N
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Aquafor Beech o oo i o own srvew e =1 romeRTyine WATERMAN 0 FiseR OPTIC CABLE REVIEWED CULVERT REPLACEMENT AND UK RA CORNER POST STRAINING POST
Ui =T oo ovson st o s s Jamars sroRuLes O  cocssw @8 mvoorae A e sgsE o s ot . WITH BARBED WIRE ARM WITH DARDED. WinE ARM
o MRRAREE e rntaE UPGRADE ON HENDERSON DRIVE| "~ e i i i o e
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P wessieo ron vooen fras S B s o i e detls refer to
exsTHG carv R e e o W WILDLIFE FENCE — TYPE B = =
rocday. ON STEEL POSTS
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unless otherwise shol INSTALLATION MTOD 973.133

» Replacement of the existing twin CSP culvert with a new single barrel concrete box culvert

» The new culvert will be enlarged and will be designed with a defined low flow channel and terrestrial clay benches to facilitate
wildlife passage

» Installation of wildlife exclusion fencing to prevent wildlife from bypassing the planned culvert passage

» Construction of turtle nesting areas and basking logs to enhance ecological habitat conditions 13
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(T A T
[FEOE0SED S00mm. ¢ WAILRMAN DATA | |
NORTHING | EASTING | INV. ELEV.(m) | | DETAIL 2 - TYPICAL ARMOURSTONE WALL
4870355969 621450401 | 287.09 | 2 | =]
287.18 | g
PROPOSED CONG, BOX CULVERT FOR ECOPASSAGE | £
=2 e atn R S S ; HENDERSON DRIVE s TS SR o LT sencsronsnon
262.28 REPLACEMENT DRAVIIS | PROPOSED VALVE CHAMBER WC-2 AS PER ARMOURSTONE RETAINNO WALL ] AND GRADING DETAL 4, THIS SHEET
. : : FopeRoRsID D Dl
4870369.490 | 621482.359 | 28258 |
! i {PROPOSED S0t GATE VALVE W Gravees | EARTH FILL UNDER THE TOPSOLL, 150MM
362.33 [ 4870373246  621494.751 ]—'257 2 | | LIFT THICKNESS COMPACTED TO 95% SPDD
B T TR PR ARORA ) [ RENOVE TENPORARY BY-5A56 AND CONNECT ARUIOURSTONE (S22 PROFLE FOR I,
P STANDARD DRAWING NO: W-103 4 | NEW WATEMAIN AND VALVE ASSENBLY TO HEIGHT OF ARMOURSTONE WALL) il
3 | XISTING WAT UN UPON WA N || TERRAFIX 360R GEOTEXTILE
Beno PROPOSED 400rm GATE VALVE sy v | Y — Commssion e et S
o IN CHAMBER A BEND ( BEND BEND @ SIEEI]
M 1 INSTALL TEMPORARY BY-D) WNECTION bl
— o o o e CHIMNEY DRAIN (MIX RIPRAP STONE SIZE.
- 17 I | TO EXISTIF TERMAIN
i T .. {‘5 o COUMSSIONNG AS PEA . 200 100-200MM AND 19MM CLEARSTONE 50% EACH
REMOVE TEMPORARY BLOW-OFF AND CONNECT NEW. L i SAMPLING STATION AS PER W-106
o > WATERMAIN AND VALVE ASSEMBLY TO EXISTING [jj - |
sn & | WATERMAN UPON WATERAN COMMISSIONING 2 —2 i
] 7 8 i DETAL A
° < o 1 FOOTING IN SOLID ROCK.
. — . . . . - L. Exisitng 400 mm @ Water M; ! Less T i
' i ] Pl Y Mal v at | OVERBLRDEN
. T T T T t Ly + I }
H "
o T |
PPEROPSD 1104.030. BEDDING AND COVER 1 e
MATERIAL AS PER WATERMAIN SPECIFICATIONS O-BHo- - ] (rmEASTONE) -
NGTES
1. TRACER WIRE SHALL BE INSTALLED AS PER AURORA STANDARD STANDARDS.
2 HALL BE COMPLETED IV
3. TEMPORARY e ONSHEET o
§ AL o s s e Senso ’_I Two-chamber Rocket Box
" A G R T 1" 5 10° (67 x 04 finished) x 6’ boasds®
CASING LINER NOTES: 2" diameter (4" outside diameter) steel pole, 20 long % 24" % 4" piece of AC exterios plywoad
200 "xd” nished) x 8' buands*
finished) x &' boards®
frricenebiond Cross seclion Oine quart water-based primes, exerior grade
289 - or paplar prefe er el Tiwo quars flae, waser-based sain or paint,
Oulnt charmbiy exterior grade
5 1m min () T Asphalt shingles or dark gabvanized meail
‘ Qe tube paintable larex canlk
1.7m min (ty) nngr chamber i pex
Tiwe (" x 415" carriage bolts, washers and nurs
268 LOW FLOW CHANNEL l45° vB. [Te—
INV.=286.10 1 Recommended tools
| 45° VB | | 1} Outer shell N Table sav or circular saw
Caulk gun
45°HB
e | Y N4 el
PROPOSED PRECAST — Sqar
PROPOSED PRECAST VALVE CHAMBER Jigsaw, keyhole siw of router
VALVE CHAMBER FOOTING AT igiaw,
286 TEoe e 80 Sandpaper or sandes
ELEV 284.50 Rasp or woad fle
CONNECT TO EXISTING 400mm @ %‘Z’_“g:ﬁ;&oﬁig’;’:"‘c%“ggﬂaﬁl Vartablespeed revemsing drill
WATERMAIN W/FERNCO COUPLING 156" hole saw or spade bic
OR APPROVED EQUIVALENT OR APPROVED EQUIVALENT 4" and 4" dill birs
285 Screwdrives bit for drill
PROPOSED 400mm @ PVC CLASS 150 PIn sleeve
SDR-18 AWWA C 900 WATERMAIN PROPOSED 400 Consruction
mm @ PVC CLASS 150 - Measure, mark and cut
~~__SDR-18 AWWA C 900 WATERMAIN out pans aceording w
264 GRAN. ‘D' BEDDING AND COVER AS i
PER W-100
o
283 STEEL CASING AS PER sage holes as shown,
DETAIL, THIS SHEET [y bl
on one side of all 36"
282 b MECHANICALLY RESTRAINED WATERMAIN JOINTS 1 and 45" boards and an
WATERMAN o s EE 2 B B B B e Bl B
v 8 & 8 LK ] 8 g R & 8 L]  Hem
N §_som tovemmosree |8 " ough exch " ¥ 14" x
eLev & CASING & 4" spacee block 10 pre-
< <] veat splin
STATION § § § 8 8 E 3 3 § g 8 ARt peede
3 3 3 &) 3 &) & 3 & & & ve into a hal-
Tows square bu as
- rovsos ouic | wevons | LEGEND TOWN OF AURORA e TOWN OF AURORA i
Aquafor Beech SO% DESGN ISSUED 1OR_TOWN NEVIOW e . %) — o WATERMAN FIBER OPTIC CABLE REVIEWED CULVERT REPLACEMENT AND AUI@M and caulk. Pre-drill
o 7| vox oxson vt ron tsnex wevew e | “— sToruunEs CcATCHEASN @ HvOROPOLE PG & OEVELOPMENT SERVICES holes w preven splt-
| sueo rou wsvea semona e -~ SANTARYUNES  e—o— FENCEUNE oate 2023 UPGRADE ON HENDERSON DRIVE| . . ......, Dhmon g, Counninking
B 1S5UED 708 GITY_CowMENTS | % e S ltiad. = - holes may also help.
JSSaD 108 LK PO e ) EXSTING Mt Ty ovews I T
3 ROSSUED FOR TENDER Jsar s CATY DAL WAY 30, 7023 ST § Poge B orar

Relocation of a 400 mm diameter watermain to facilitate the culvert replacement

» Replacement of the failing guard rail and gabion basket retaining wall with a new Armourstone wall.
» Construction of engineered scour pools at the culvert inlet and outlets to mitigate erosion
» Installation of bat rocket boxes to provide compensation for the removal of bat habitat trees
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Feature

Example of An Enlarged Culvert Designed to Facilitate Wildlife Example of Bat Rocket Box Installation — City of Toronto 15
Passage with Terrestrial Clay Benches - City of Burlington



DETAILED DESIGN - TREE REMOVAL PLAN
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TREE REMOVALS PLAN
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126 Trees Inventoried

15 planned tree removals
* x4 Sugar Maple

* x4 Manitoba Maple

+ x3 Crack Willow

* X2 Trembling Aspen

* x1Apple Tree

» x1 White Poplar

28 Additional Trees to be
Impacted
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DETAILED DESIGN - SITE RESTORATION

Henderson Drive Wildlife Eco-Passage

TABLE 3 - TREES TOTAL=54

BATHURST STRegT

[ KIMENT AREA EXCLUSIVE OF ARTIFICIAL NESTING MOUNDS,
| TO BE RESTORED THROUGH APPLIGATION OF

| YO BE APPLIED AT A RATE OF 30 ig/a IN ADDITION TOPROPOSED |
{seomx

| |TABLE 5 - RIPARIAN SEED MIX
(APPLICATION RATE = 30 kg/ha)

'SOD ON EITHER SIDE
| oF si0E waLk

: d )\ B : ) e = TABLE 6 - UPLAND SEED MIX
(APPLICATION RATE = 30 kgha)

| s Comorenn [Consda Wi tye G|

[teera sots

5
;
- Lty i wereovis | LEGEND TOWN OF AURORA
OWN 0 AURORA
Aquafor Beech £ FaiuE o i o i SO .| REVEWED CULVERT REPLACEMENT AND AU ORA P S S
3 i o e T beurondtoiiimediiiol s = LPGRADE ON HENDERSON DRIVE - & TR R
e - ==
RSt Tor e et Jiog T RESTORATION LA L

* 15 planned tree removals

* 54 tree and 90 shrub plantings

Topsoil and sodding repair of the boulevard area and application of native seed mixes to restore the riparian corridor

* Full asphalt and sidewalk restoration to match existing conditions
17
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COMMENT, OR TO BE ADDED TO THE STUDY

STAKEHOLDER LIST, PLEASE CONTACT: .\\
2 Mr. Garry Anggawinata, P.Eng. Mr. Rob Amos, P. Eng. »
Municipal Engineer Project Manager
Town of Aurora Aquafor Beech Limited
Planning & Development Services 2600 Skymark Ave., Suite 202, FOR PARTICIPATING IN THE HENDERSON DRIVE
100 John West Way, Box 1000 Building 6, Mississauga, L4W 5B2 WILDLIFE ECO-PASSAGE
Aurora, Ontario L4G 6J1 Phone: 905-629-0099 x 284 PUBLIC INFORMATION CENTRE

=  Phone: 365.500.3117 E-mail: amos.r@aquaforbeech.com ] : :
| E-mail: GAnggawinata@aurora.ca Notice Letters to be Sent out Prior to the Start of Construction
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